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APOLLO COMPUTER LOGIC CHECKLIST INTERFACE 

PROG~AM - ROJTINE INDEX REV 6 6/28/66 

Ml>Sl uN lU 4-AuC PROGRAMS 

PHA> t PROGRAM REV-DATE PROGRA~ Tl TLE CONTAINS ROUTINES 
NUMtlER •I U 

uo 4-5/1 7 AGC IDLI NG 

Pt<l - Ul PRELAJNCH INITIALIZATION 
LA IJ~lh 

.,u U2 GYRO OMPASSING • l'.U 

>Et<VICt U3 OPT ICAL VERIFICATION OF AZIMUTH 

04 12-5/2 6 INERTIAL REFERENCE 

u5 15-6/16 G•N START UP 

06 6-6/16 G•N PJ•E. R lJOWN 

07 0-6 /27 SYSTEMS TEST (LIMI TEO USE IN FLIGHT) • 3U 

tluu SI 11 12-6 /16 PRE LET JETTISON 

MUSI TO,; 12 12 - 5/26 POST LET JETT I SON R2tt, R34 

13 
_____ .. 

14 -----• 
I 5 -----• ••U 

16 -----· 
-:;;, I 7 7- 5/25 LET ABJRT 

c0.:.s1 ll -----• 
n 14- 6/ 16 LANOMA~K TRACKING R2B , R27 

<3 11-6/16 STAR-LANDMARK NAVIGATI ON MEASUREMENT • 5U 

24 4-6/16 GOUNO TRACK DETE RMI NATI ON 

25 -----· 
M i:: U4 ~HvCJ 



M 204 PRU~ 

26 -----· 
27 10-5/26 AGC UPvAT E 

P,lt• 31 16-6/17 ORBIT CHANGE R35t RI, R21 ,co 

IHRU:,T- 32 14•6/2B RETURN TO EARTH R3b , RI, R21 
IN~ 

D 12-6/2B SPS MINIMUM IMPULSE R33 , R31, Rl, R21 

34 -----· 
35 -----· 

,10 
36 -----· 
37 -----• 

[Hk U:,[ IN~ 41 11-6/28 ORBI T CHANGE R2 , R37 , R24 , R34 , R31 , R22 

42 10-6/17 RETURN TO EARTH R2 , R37 , R24t R34 , R3 l, R22 

43 8-6/1"/ SPS MINIMUM IMPULSE R2, R37, R24, R34, R31 
,8 0 

44 -----· 
45 -----• 
46 -----· 
47 -----* 

IN•Ll~HT 51 B- 6/17 !MU OR IE NTATION DETERMINATI ON R27, R29 
ALl~ NM [ Nl f90 

,2 9- 6/28 SIVB/l~U ALIGN R4 , R25 , R28 , R27, R29, R30 

53 9- 6/20 CSM/1 ~~ ALIGN RI , R25 , R21, R4, R30, k29, R27, R28 

54 5-6/28 IMU REALIGNMENT R30, R29, R27 

,5 -----· 
56 -----• >100 

57 -----• 
Er, I RY 61 9- 6/20 MANEUVER TO CM/SM SEPARATION ATTI TUD E Rl, R21 

62 9-6 /20 CM/SM SEPARATION AND PRE-ENTRY MANEUVE< R3 , R21 

63 8-6/2 0 INITIALIZATION 

b4 '-6/2 0 POST 0 , 05G *11 0 

M 204 PRUG 



o5 -----· 
b6 -----· 
b7 3-6 /20 FINAL PHASE 

lSM /I 10- 6/20 FIRST ABORT BURN 
AcU"i 

/2 -----· 
73 -----• 
/ 4 -----• 
/5 -----• 
/6 -----• 
/7 -----• 

IHJS PRO~RAM DOES NO T EXIS T FD~ MISSION 204 

MJ>>I ON lU 4 AGC RUUT INES 

eOUTINE 
NUMBER 

REV - DA TE 

6-6/20 

5- 6/20 

8- 6/2 

7- 6/3 

ROU TI NE TI TLE 

ATT!TuOE CON TR OL MODE CH ECK 

THR US T CONTROL MODE CHECK 

ENTRY CONTROL MODE CHECK 

FIN E ALIGNMENT 

-----• 

-----• 
-----• 

R24 

CONTAl~S ROUT IN ES 

R22 

R22 , RI , R21 

R22 

R25 , R28, R27, R2 9, R30 

M 20 4 PRU~ 

11 20 

"130 

114 0 

INCLUDE D IN PROGRAM OR ROUTIN L 

P3l,P32, P33 ,P 53 , Pbl , t l5 0 

P62 

P52, P53 

t l60 

M 204 PRU~ 



10 

II 

12 

13 

14 

15 

16 

I 7 

1B 

19 

2.0 

2 1 B-6 / 20 

a B-6 /20 

23 

2. 4 7-6 /20 

2.5 7-6/20 

2.6 

l7 12-6/2 0 

2B 6-6 /20 

29 7-6/20 

30 9 - 6/20 

3 1 B- 6/20 

32 

33 5 - 6/20 

34 7- 6/20 

35 7 - 6/20 

36 B-6/20 

J7 10-6 /20 

-----· 
-----· 
-----• 
-----• 
-----· 
-----· 
-----· 
-----· 
-----* 
-----· 
-----· 
ATTITUDE MANEUVER 

SCS DISCRETE MONITOR 

-----• 
DE LTA v MONITOR 

COARSE ALIGNMENT 

-----• 
SIGHTING MARK 

AUTO OPTICS POSI TI ONING 

STAR DATA TEST 

GYRO TJR QUING 

BACK JP DELTA V COJNTER 

PRE -Trl,U ST SPS MINIMUM IMPU LSE DATA L)AD 

ORB IT PARAMETER DISPLAY 

PRETHRJST- ORB IT CHANGE DA TA LOA D 

PRETHRJST - RETURN TO EARTH DATA LOAD 

SPS ENolNE IGNITI ON R3B 

M <04 PRU<, 

,11 u 

llbO 

P3l,P32,P33,P53,P 6 l,P b2 ,k 2 

P4l, P42 

Pl2,P4l,~42,P4 3 ,~71 

P53, R4, P52 

R4, P22, P52, P53, 

R4, P22, P52, P53 

R4, P51, P52, P53 , 

R4 , P52 , P53, P 54 

P4l, P42, P4 3 

PJ3 

Pl2, P41, P42, P4 3 

P31 

P 32 

P4l t P4 2 , P43 

12 DO 

P54 

P5 4 

• 21 0 

.t 2 2 0 

M 204 PRO <, 
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38 10-b/20 SPS EN~INE THRUST FAIL R37 



APOLLO COM PUTER LOGIC CHECKLIST INTERfA~E 

lU4 PROGRAM INTER- RELATIONSHIP 

FOLLUWINu PRO uR AMS ENABLE 

0 1-
0l -
0 3- M 
05 - A 0~ M 
Uo - A 
07 - M 
12- M 
22 - A(l U) 
23 - A 

UO - MU 

02 - M 

24 - A(lO) 
27 - A 
31 - M I 10) 
32-MllO) 
33- MllOJ 
4l - Ml9l 
42 - Ml9l 

43-M(9) 
51-A(llJ 
52 -A illl 
53-M I 11 l 
54-A 
67-M 
7l-Ml9 ) 

00 - M, l2-A , 31 - A, 32 -A, 33 - A, 51 - A 

uo - M 

uu - M 

Ol - A(3J, 04- Al3l 

11- A 

11 - A Ill 

00 - M 

00 - MI I J 

00 - MU(lll 

00 - M 

00 - M 

oo - M 

31 - M( SJ , 53 - M(S J 

PROGRAM• ••••••••••• •• •••• 

00(5) 

01 

02 

03 

04 

05 

Ob 

07 

11 

12 

17 

22 

23 

24 

27 

31 

32 

33 

41 

REV 2 b/28/bb 

ENABLES FOLLOWING PROGRAMS 

01 - MU 
05-M 
Ob-M 
07 -M 
22 - M 
23 - M 
24 -M l7) 
27 -MU 112l 

00 -Mt 00 - A 

03 -M, 04- AIZJ t ll -Al3J 

00 -M• 02-M 

11 -A 13) 

oo - A ORM 

oo- A 

00-M 

12-A , 17 -All) 

00 - M, 61 - M, 62 - M, 7l-Al4l ORM 

NONE 

00 - A(lO), 05 - M, 51-A , 52-M, 53-M 

00- A 

00 - A I 101 

00 - A 

00-M(l O) t 05 - A, 41 - MIB), 51-A, 53 -M 

00- MilOJ, 05- A, 42 -MI B) t 51 - At 53-M 

00- MllOJ , 05- A, 43 - MIBI • 51 - A, 53-M 

OO-Ml9), 53- M 

f2 0 

•30 

# 4 0 

• 50 

PRO<, RELA TI ON 



Jl - Midl, ,3- Mi8) 

.:U -M(tS) I >3 - M(8) 

UO - M 32 - A 
2l - A 33 - A 
JI-A 54-M 

IJU - Mt ll - M 

ll-M , 31 - M, 32-M , 33 - M, 41 - M 

UU -,1 

l l - M, 4l - M, 71 - M 

l l - M, 42 - M, bl-M , 71-M 

ol - A 

t,3 - A 

b't - A 

00-M, l l - Al41 ORM 

u - UPLINK SELECTION 

M - MANUAL SELECTION IV37E -- El 

a - AuC AUTOMATIC SELECTION 

111 - bY (;\/SM SEP DISCRETE 

Ill - bY ~RO REF RELEASE DISCRETE 

IJI - bY LIFTOFF v! SCRETE OR BY V75E 

42 

43 

51 

52 

53 

54 

61 

62 

63 

64 

67 

71 

141 - oY SIV6/CSM SEP DIS CR ETE JR f,\ANUAL SELECTION BACKUP 

1,1 - PUU IS AUTOMATICALLY SELECTED WHEN AGC MDDE S•ITCH IS SET TD ON 

I 71 - CA LLE D BY V65E , V66E, OR V67E 

OO• Ml9l 

00 -A 111 l , 05 - A 

00- A ( Ill 

00- Mllll, 22 - A, 41-,1 18), 42 - ,1 18), 43 - Mi81 

00- A, 51 - M 

62- A 

63-A 

67-A 

00- M 

00- ,1 (91 • 61 - M• 62 - M 

ldl - IF EQUIVALENT PRETHRUSTIN~ PROGRA~ HAS NOT BEEN DONE SINCE LAST BJRN , CH ECK FAIL KESULT-S 

1;1 - TrlE SELECTI ON OF POO WILL NOT BE ENAB LED DUR I NG SPS THRUST I NG OR )URING ENTRY 

PROG RE LATICJN 

lbO 

,so 

19 0 

•100 

ilv l- A~l SELECTI ON OF POO BY DS(Y REOJEST DURING Tn!S PROGRAM MAY BE DELAYED UP TO SEVEN 171 SECONDS WHEN CERTAIN CALCULATI ONS ARE 
I ,, ~ROCESS 

PROG RELATION 



PROG RELATION 

Ill)- StLECT!ON 0~ Pou BEFORE COMPLETIO N OF THESE PRO GRAMS MAY DESTROY ~EFSMAT IN THE Au( REQUIRING MANDATOR Y COMPLETION OF P51 
PRI OR TO ANY PROGRAM REOU! RlNG REFSMAT #11 0 

11<1 - ~tLECT P27 FOR DESI RED DATA LOADI NG BY KEYING IN V72E, V73E, V74E , V7bE, OR V77E 

N0 Tt: 1, TO RESELECT A PROGRAM ALREAUY IN PROCE SS IT 15 NECESSARY TO FIRST SELECT POO AND THEN RESELECT THE PROG~AM, 

2, ORBIT PARAMET ER DISPLAY ROUTINE IR34) MAY BE CALLE D BY KEYING IN Vb4E DURING PO O, 



APOLLO COMPUTER LOGIC CHECKLIST INTERF ACE 

VER~-NOUN LIST AND CHECKLISl CODES REV 6/28/66 

1. VER B LI ST 

0 1 lll>P uCT COMPN T I IR l I 

u, Ul >P UC T COMPNT l, 2 . 3 

uo lll>P llECJMAL 

1, MU~ l lU~ UC TAL COMPNT , 1,2,3 

lo Mui,! luR OtCIMAL 

ll LllAu COMPNT (R l I 

a LUAu COMPN T IR2 I 

lj LUAU lOMPNT (R3) 

l , Lll AV COMPNT l, 2 

l5 lUAV LOMPNT l, 2 . 

3j PRU W/0 DATA 

j, ltKMlNATt: PRO<, 

jo ► HE>H STA"! 

j7 tHANll t. P~OG 

• l t= l 1'lt. ALlGN !MU 

.. , ,u lMU JU All CONTROL 

,v PLtA>t PEHFORM 

51 PLE.•>t MA.HK 

,z ,<EJtll MAl-!K 

,, >Y>l t M TEST 

o, lALl UR8L PA"MTS 

6:> lALl I uF ARH AT LONG 

60 CAL( LAT LON(, AT SPEC 

t, 7 CALL MAX DEC, T OF ARR 

/, M~ ', ATT MANEUVER 

V/N LISl 



V/N LI!>T 

71 MTVC TAKEOVER 

72 MI N IMP AIM PT UPDATE 

7 3 HET•EARTH AIM PT UPDATE 

14 OR ~ CHGE AIM Pf UPDATE 

15 MANUAL LIFTOFF 

It, R , V , T UPDATE !STATE VEC) 

17 llMt UPD ATE 

II , NOUN LI ST 

00 NOT IN USE 

01 !> PECIFY MACHINE ADDRESS IFRACT) .xxxxx 

02 !> PE CIFY MACHINE ADDRESS I WHOLE> xxxxx . 
03 SPARE 

0 4 SPARt 

05 ANGU LAR ERROR XXX , XX DEG 

Oo sµARt 

07 CHANC,E OF PR OGR AM I PERFORM) OCTAL 

IU !,PARt 

II t NulNE ON ENABLE (PERFORM) 

12 C,IMoAL ANGLES ROLL xxx . xx DEG 
PITCH XXX , XX DEG 
YAW xxx.xx DEG 

13 UE LTA V MEASURED xxxxx . FT/SEC 

14 UtLTA V COU NTEcR SETT I NG xxxxx. FT /SEC 

15 FOR NUN - FLIGHT USE 

lo AGC lLOCK TIMt ooxxx. HRS 
oooxx . MIN 
oxx . xx SEC 

17 FINA L IC DU ANGLES ROLL XXX,XX DEG 
PITCH XXX , XX DEG 
YAW XXX , XX DEG 

V/N LIST 

/P 



VIN LI ST 

l\J ~Ht~tNT ICDU ANG LES ROLL XXX , XX DEG 
PI !CH xxx , xx DEG 
YAW XXX , XX DEG 

ll FOH N\JN - FLIGHT USE 

22 Ntw AN GLE S I X XXX , XX DEG 
y xxx . xx DEG 
z XXX , XX DEG 

23 FOH NUN - FLIGHT USE 

... lltLT A TI ME FOR AGC CLOCK ooxxx . HR S 
oooxx . MIN 
oxx , xx SEC . , CHt (~ LIST !PLEASE PER FORM> xxxxx • 

lo FOR NuN - FLIGHI USE 

n FllR NllN -FLI GHT USE 

Ju ~! AH NUMBER xxxxx . 
J I FAI LURE INFO FAIL REG OCTAL 

SFAIL OCTAL 
ER COUNT OC TAL 

Jl oPAR t 

J3 I IMl:c Uf IGNITI ON ooxxx . HRS 
oooxx . MIN 
OXX , XX SEC 

J• tVENT TIME ooxxx . HRS 
oooxx. MIN 
oxx. , xx SEC 

J, llt LIA EVENT TIME ooxxx . HRS 
oooxx . MIN 
oxx , xx SEC 

30 uE LI A EVtNT TIME 

3 7 f llK NON - FLIGHT US E 

40 (JAMMA , XXX , XX DEG 
I E.sl !AL VELOC ITY !VI l, xxxxx . FT/SEC 
ALI I TUDt ABOVc LA UNCH PAD (MPAD) xxxx . x NAUT Ml 

•I MA> ACCELERATION CGMAX), XXX , XX G 
~tkl~tE ALTIT UD E (HP> xxxx . x NAUT Ml 
f< tt- FA LL TIMt I TFF l XXBXX MIN/SEC 

V/N LI ST 



V/N LIST 

42 MISS UJSTANCE !DELTA RJ, xxxx,x NAUT Ml 
PtHJ~tt ALTITUDE (HP), xxxx , x NAUT Ml 
FREt-FALL TJMt I TFF J XXBXX MIN/SEC 

43 APIJ1>tE ALTITUDE (HAI, xxxx . x NAUT Ml 
PtR!GtE ALTITUDE !HPJ, xxxx . x NAUT Ml 
FREt- FAL L TIME ITFFJ XXB XX MIN/SEC 

44 LAT I lUDb xxx . xx DEG 
LON<,J TUDE , xxx.xx DEG 
ALT I lUDt !ABOVE FISCHER ELLIPSOID) xxxx.x NAUT Ml 

45 APU<,tE ALTITUDE (HAJ xxxx.x NAUT Ml 
PERJ~EE ALTITUDE (HP), xxxx . x NAUT Ml 
UELlA VELUCJTY REQUIRED !DELTA VRECJ xxxxx. FT/SEC 

4b 1 !Mt TO EVENT, XXBXX MIN/SEC 
Vt LUCJ TY TO BE GAINED !VGJ, xxxxx . FT/SEC 
PERJutE ALTITUDE IHPJ xxxx.x NAUT Ml 

47 <,AMMA AT El, xxx.xx DEG 
MIS> UISTANCE !DELTA RJ, xxxx . x NAUT Ml 
INtHTJAL VELOCITY !VI AT E IJ xxxxx . FT /SEC 

Su 11 Mt TO EVENT, XXBXX MIN/SEC 
UtLT A T JME BURN XXBXX MIN/SEC 
DELTA V MEASURED XXBXX MIN / SEC 

51 I I Mt TO EVENT XXBXX MIN/SEC 
VELUt!TY TO BE GA INED IVGJ • xxxxx. FT/SEC 
MEASURED VE LOCI TY CHANGE ALJNG xsc xxxxx. FT/SEC 

52 TIME TO EVENT XXBXX MIN/SEC 
VELOlJTY TO Bt GAINED IVGJ xxxxx. FT/SEC 
FR t E- FALL TIME !TFFJ XX BXX MIN/SEC 

53 MAX ACCELERATION (GMAXJ, xxx,xx G 
~AMMA El xxx.xx DEG 
FREE- FA LL TIME ( TFFJ XXBXX MIN/SEC 

54 COMMAND ROLL ANG LE !BETAJ xxx .xx DEG 
PRESENT ACCE LERAT ION (G) • xxx . xx G 
RAN~t TO lARG xxxx . x NAUT Ml 

55 OCDU X !SHAFT), xxx .xx DEG 
y !TRUNNION! xx.xxx DEG 

Sb MARK DATA X (SHAFT J, xxx.xx DEG 
y !TRUNNION) xx . xxx DEG 

,1 FOR NUN- FL! GHT USE 

b U FO~ NUN- FL! GHT USE 

bl FOR NON- FL! GHT USE 

V/N Ll>T 

IP-



/3 

bl IMPAll LATITUDE , 
IMPAlT LONGITUDE , 
Ht.AU, UP/DOWN 

b) LAT I !UDE, 
LUN~l TUDE/2, 
ALT I TUDt. !ABOVE THE FISCHER ELLIPSDIDI 

b• IMPA([ LATITUDE, 
IMPAll LONGITUDE, 
•Hct- FA LL TIME ITFFI 

b 5 FOH NON- FLIGHT USE 

bo FOK NUN - FLIGHT USE 

bl uELTA GYHO ANGLES X 
y 
z 

7,J Pl ILH TRIM , 
YA• THIM 
UELTA TIME TA IL- OFF 

/I COMMAND ROLL ANGLE IBETAI, 
PHE.>t.NT ACCELERATION !GI, 
PKEu l(TEll RANGE-RANGE TO TA~G 

12 •UH NON - FLIGHT USE 

73 FUR NUN - FLIGHT USE 

r. Ut.LTA VE LOC ITY ALLOWABLE , 
ut.LTA TIME TAIL- OFF 

1; Ut. LTA POSITION MAGNITUDE, 
UtLTA VELOCITY MAGNITUDE 
MU LTI PLt. MARK COUNTER 

ro ,PARt 

17 SPAKt 

Ill, CHECK LIST CODES 

OuuO I ol!, MODE - G+N ATT CONT 

UOU0 2 >CS MODE - ~• N DELTA V 

uuv0 3 ,c, MODE - G• N ENT RY 

uuv04 >lS MODE - scs ATT CON T 

XXX ,X X DEG 
XXX , XX DEG 
♦/- 00001 

XX ,XXX DEG 
XX , XXX DEG 
XXX , XX NAUT Ml 

XXX,XX DEG 
XXX,XX DEG 
XXBXX MIN/SEC 

xx , xxx DEG 
xx . xxx DEG 
xx . xxx DEG 

XXX , XX DEG 
XXX , XX DEG 
xxx . x~ DEG 

XXX , XX DEG 
xxx , xx G 
xxxx .x NAUT Ml 

XXXXX , FT/S EC 
XXX , XX SEC 

XXXX,X NAU T Ml 
XXXXX , FT/SEC 
xxxxx . 

V/N Lio! 

VIN L!,T 



11 

UOOO I All THIM MANEUV ENABLE 

OUU II AUTO OPTICS P05 

000 12 TARGET DATA ENTRY 

OOU l3 ~W 055 TO COMP CONT 

000 1• FINE ALIGN CHECK 

UUU l5 PtRFORM STAR ACQ 

OOU lo TlHMINATE MARK SEQUENC E 

OOU3 l tN<,J NE ON 

OOU35 PHtP AGC FOR THRUST 

UUU3o THH UST nRMJNATE 

uuu•1 LM / SM SEP 

OOU5 l FINAL IMU/F!NAL VEHICLE 

UUU52 INf ERIM !MU/FINAL VEHICLE 

UvU53 rlNAL IMU/!NTER!M VEHICLE 

UOU5 • INTERIM !MU/ INTERIM VEHICLE 

uouoo !MU TURN ON 

UUUOl IMU POWER DOWN 

UUUb2 Au ( POWER lJOWN 

VIN Ll~T 



APOLLO CO~PUTER LOGIC CHECKLIST I NTERFACE 

PR OGRAM LOGIC FLOW C~A~T 

THE PR OGRAM LOGIC FLOW CHART IS SEPARATED INTO THREE 
CATEGORIES AS FOLLOwS: 

PRELAUNCH- BOJST MON I TOR -CSM ABORT 

INCLUDES: 
PO O 
POI 
P02 
P03 
P04 
P05 
Pl! 
Pl2 
Pl7 

II NAVIGATI ON 

INCLUDES : 
POU 
P05 
P06 
P07 
P22 
P23 
P24 
PSI 
P52 
P53 
P54 

Il l C.UIDANCE 

INCLUDES : 
POO 
P05 
P06 
P27 
P31 
P32 
PH 
P41 
P42 
P43 

1. DEFINI TI ON J F PRO GRA~ STARTS: 

P61 
P62 
P63 
P64 
P67 
P71 

PSI 
P53 
P54 
P61 
P62 
P63 
P64 
P67 

REV 4 6/28/66 

,1 0 

• 20 

130 

•40 

• 50 

M 204 LOGIC 



I i 

A - AUTOMATIC AGC SELECTION OF NEXT PROGRAM 

M - MANUAL CREW SELECTION OF NEXT PROGRAM 

PRELAUNCH-BOOST MONITOR-CSM ABORT 

AGC STANDBY SWITCH 
TO ON 

P 00 
AGC IDLING 

•M 

P 05 
PRELAUNCH OR 
SERVICE-G+N START JP 

. A 

P 00 
AGC IDLING 

•M 

P 07 
SYSTEM TEST 

oM 

~ 00 
AGC IDLING 

. 
,M 

M 204 LOGIC 

lb O 

11 0 

,so 

190 

11 00 

M 204 LOG IC 



17 

S.HURN WIDANCE 
SYSTEM TRANSM ITS 
GUIOANCt REFERENCE 
RELtASt DISCRETE TO 
G• N 

<,SuUN D TRANSM ITS 
LIFT OFF DISCR ETE 
TLl <> • N 

P 01 
PRELAUNCH OR 
SER VICE 0 PRELAUNCH 
INITIAL IZATI ON 

,A 

P 02 
PRELAUNCH OR 
SERVICE-GYRO 
COMPASSING 

, M 

P 03 
PRELAUNCH OR 
SERVICE- OPTICAL 
VERIFICATION OF 
AZIMUTH 

, M 

P 02 
PRELAUNCH OR 
SERVICE-GYRO 
COMPASS ING 

, A 

P 04 
PRELAUNCH OR 
SERVICE-I NERTIAL 
REFERtNC E 

, A 

P 11 
BOO ST MONIT OR ­
PRE -LE T JETTISON 

M 204 LOGIC 

,11 0 

, 120 

• 13 0 

, 11.io 

• 15 0 

t lb O 

M 2u• LUGIC 



/S 

Ml 5510N EVENTS 
SEQUENCE CON TROLLER 
TRANSMITS CM/SM 
SEPARATI ON DISCRETE 
TO G+N. 

15 BOOST SATIS­
FACTORY 

y, 

TWIST TRANSLATION, 
CONTROL CCW 

P 17 
BOOST MONITOR 
LET ABORT 

!LIFTOFF • 171 SEC) 

P 12 
BOOST MONITOR­
POST-LET JETTISON 

15 BOOST SATIS­
FACTORY 

y , 

P 00 AGC IDLI~;; 

M 2U4 LOG IC 

1170 

1180 

1190 

'2 00 

121 0 

M 204 LOGIC 



I'/ 

MISSION EVENTS TWIST TRANSLATION 
SE QUENCE CON TROLLER •••••••••••••••••••• CONTROL CCW 
THANSMITS SIVB/CSM --------------------SEPARATE !ABORT! 
DISCRETE TO G•N ---------------------------------------- ••••••••••••••••• •• • P 71 

CSM ABORT-
FIRST ABORT BURN 

ARE ENTR Y ~ROGRAMS 
DESIRED 

. N 

,M 

POO 
AGC IDLING 

P 61 
ENTRY-
MANEUVER TO CM/S~ 
SEPARATION 
ATTITUDE 

P 62 
ENTR Y-
CM/SM SEPARATION 
AND PRE-ENT RY 
MANEUVER 

, A 

P 63 
ENT RY ­
INITIALIZAT ION 

M 204 LOG !( 

, a o 

, n o 

124 (; 

• 250 



11 NAVIGAT ION 

. 
,A 

P b4 
ENTRY­
POST 0,05G 

. 
, A 

P b7 
ENTRY­
F!NAL PHASE 

,M 

POO 
AGC lDL!NG 

IS LA NDMARK TRACKl ~o 
OR STAR/LANDMARK OR 
HORIZON NAV MEASURE ­
MENT DESIRED 

STAR/, 
LANDMARK, 

OR 
HORIZON, 

,M 

LA NDMAR(, 
TRAC K IN~. 

P 23 
STAR/LANDMAR K 
OR HORIZON 
NAV!GAT!ON 
MEASUREMENT 

M 204 LOGIC 

1270 

128 0 

1290 

1 300 

131 0 

M 204 LOGIC 



, A 

P00 
AGC IDLING 

15 GROUND TRACK DATA 
DESIRED? 

•N 

P00 
AGC IDLING 

, y 

P24 
GROUND TRAC( 
DETERMI NAT I:>,~ 

, A 

P00 
AGC IDL!No 

, M 

START P22 
COAST - LANDMAR K 
lRACKING NAV 
MEASUREMENT 

15 (55 
ORIENTATION 
KNOWN? 

, y , N 

M 204 LOG !( 

f32 0 

#330 

1340 

1350 

o3b 0 

M 204 LOGIC 



IS 155 ON 

. 

P05 
PRE-LAUNCH OR 
SERVICE - G•N 
STARTUP 

POO 

. 
,A 

AGC IDLI NG 

• .A ,M . ------------------. 
P51 

, INFLIGHT 
, ALIGNMENT•IMU 
, ORIEN TATI ON 
, DETERMINATION . ------------------. 

,A 

POO 
AGC IDLING 

HAS 155 BEEN 
ALIGNED IN 
LAST 3 HRS 

, Y ,N 

M 204 LCJG!C 

1370 

1380 

1390 

1400 

i41 0 

M 204 LOGIC 



SHALL I BY-
• PA55 !MU 
, ALIGNMENT? 
, CONSIDER 
, DRIFT CR!­
• TERlA ANO 
, RI SK Of 

G!MBAL LOCK 

, 15 5IVB 
, SEPARATED? 

, WAIT UNTIL 
, SC 15 IN 
, STAR 

SIGHTING 
ATTITUDE 

P52 
INFLIGHT 
ALIGNMENT-
5l vB/IMU 
ALIGN 

,A 

POO 
, AGC IDLING 

POO 
AGC !OLI N:; 

,M 

P53 
INFL!Gnl 
ALIGN­
ME:.NT 
C5M/IMu 
ALIGN 

M 204 LOG!l 

#42 0 

143 0 

# 44 0 

14 50 

,t t. 60 

M 204 LOG ll 



111 GUIDANCE 

WAIT UNTIL 
, 5C 15 IN 

LANDMARK 
, TRACKING 
, ATT IT UDE 

COMP LETE 
P22 

, M 

P22 
COAST - LANDMARK 
TRACKING NAV 
MEASUREMENT 

,M , M 

POO 
AGC IDLING 

POO 
AGC IDLING 

M 204 LOGIC 

1480 

, A 
1490 

1500 

1~1 0 

152 0 

M 204 LOGIC 



uROU ND TRANSMITS 
AIM PARAMETERS 
VIA AGC 
UPLINK TU AGC 

~ROUND TRANSMITS 

OOES THE GROUND WIS~ 
TO LOAD/RE-LOAD THE 
AIM PARAMETlRS 

. A 

~ 27 
•••••••••••••••••••• COAST • AGC 

UPDATE 

. A 

~00 
AGC IDLING 

DOES T~E 
GROUND WIS~ 
TO HAVE T~E 
CREW LDAD/ 
RE - LDAD T~E 
AIM PARA­
METERS 
CALC ULATED 
ON THE 
GROUND 

AIM PAAAMETER5 •••••••••••••••••••••••••••• 

REtDRD 
AIM 
PARA­
METERS 
FOR 
MANUAL 
ENT RY 
JNTD 
THE AGC 

VIA VO ICt LI NK 
TO THE CREW 

M 204 LOGit 

153 0 

f 550 

•56 0 

• 570 

M 2U4 LOG IC 



~ROU~D T"ANSM IT S 
~. v, T, UPDA TE 
VIA AGC UPLINK 
TO AGC 

•M 

P Z7 
COAST• 
AGC 
UPDATE 

, A ' 

P00 
AGC 
IDLING 

DO ES THE GROUND WIS" 
TO UPDATE/RE - UPDATE 
THE VEHICLE POSITIJ~ 
AND VELOCIT Y AND 
TIME IN THE AGC , 

,A 

P 27 
COAST• AGC 
UPDATE 

, A 

P00 
AGC IDLING 

DO ES THE 
GROUND WIS, 
TO HAVE T,E 
CREw UPDATE 
/R E• UPDATE 
THE VEHICLE 
POSITIJN 

M 204 LOG IC 

1580 

#590 

lb 00 

lb2 0 

M 204 LOG IC 



uROUND TKANSMITS 

AND VELOCTY 
AND TIME rn 
THE AGC 

~.v.T. UPDATE ••••••• •••••••••••••• •••••••• 
REtORD , 
R,V,T, 
UPDATE 
FOR 
MANUAL 
ENTRY 
INTO 

VIA VOICE LINK TO 
THE CREW 

THE AGC 

P 27 
COAST -
AGC 
UPDATE 

,A 

POO 
AGC 
IDLING 

M, 

P31 OR P32 0• P33 
•••••••••••••••••• PRETHRUSTING - ORBIT 

CHANGE, RETURN TO 
EARTH OR SPS 
MINIMUM IMPULSE 

M 204 LOGIC 

1630 

1640 

1650 

1660 

167 0 

M 20 4 LUG IC 



15 A ~ROUND 5TATIO~ 
AVAILAB LE TO CONFIR~ 
THE AGC COMPUTED 
THRU5TING PARAMETE~5 

. y . N 

• DOE5 THE CREW Wl5~ 
• TO CONTINUE WITH • 
• OUT GROUND CON · 
• FJRMATI ON 

. y oN 

WAIT UN TIL 
GROUND CDM• 
MUNICATI DN 15 
E5TABLl5HED 

oM 

POD 
AGC IDLING 

ARE THE AG~ 
COMPUTED 
TH RU5 TING PARA­
~ETl::R5 5ATl5-
FACTORY TO 
:;ROUND AND 
CREW 

. N . y 

ARE AGC 
COMPUTED 
THRU5TING 
PARAMETER5 
5AT15FACTORY 
TO THE CREw 

• y . N 

M 204 LUGJt 

lbB O 

•b9 0 

1700 

171 0 

#72 0 

• 73 0 

M 2U4 LOG IC 



SHOULi> THE 
THRUST ING MAN• 
EUVER BE PER­
FORMED USING 
BACKUP PRO­
CEDURES 

. y 

GO TD l:lACK• 
UP PRO­
CEOURES 

DO I •ISH TO 
ADJUST THE 
LOADED MAN­
EUVER DA TA, 

(!) MANUALLY 
BY DSKY 
li'IPUT 

I 2) BY 
UPLINK 

DOES THE CRE• 
WISH TO PER­
FORM THE 
THRUSTING 
MAN<UVER 
WI TH BACKUP 
PROCEDURES 

.Y 

GO TO BAC< 
UP PRO­
CEDURES 

RESELElT THE 
PRETHRUST IN:i 
PROGRAM, <RE­
ADJUST THE 
LOADED MAN• 
EUVER DATA ~5 
DESIRED AND 
OBSERVE THE 
THRUSTING 
PARAMETERS . 
CONTINUE THIS 
UNTI L PARA ­
METERS ARE 
SATISFACTORY, 

. M 

P 00 
AGC IDLING 

15 155 OR!Ei'ITA­
TION (NOWN? 

M 2v4 LUull 

174 0 

,·,~o 

• 76() 

,, 1,0 

w78 V 

M 2l,4 LLull 



'.30 

P5l 

IS ISS ON ? 

No ,Y 

,A 

P 05 
PRELAUNCH ANO 
SERVICE• 
G+N STARTUP 

, A 

POO 
AGC IDLING 

INFLIGHT ALIGNMENT • 
!MU ORI ENTATION 
DETERMINATION 

, A 

IS THE RESULTANT POO 
~!DOLE GIMBAL ANGLE AGC IDLING 
~REATER THAN 15 DEG ·•·•-•--•­
AS DETER~INED BY 
THE PROGRAM 

, N • y 

M 204 LOGIC 

IHO 

•b OO 

fb2 0 

•b3 0 

M 2U < LlJG l( 



31 

SHALL I vSE PRESENT 
IMU ORIENTATION 
FOR THRUSTING 
~ANEUVER? 
CONSIDER TIME SINCE 
LAST FINE ALI GN­
MENT, FUEL 
LIMITATIJNS, TIME 
LIM! TAT I JNS, 
oROUND CONCURRENCE, 

,Y ,N 

P53 
INFLIGHT ALIGNMENT­
CS~/IMU ALIGN 

. 
,M ,M 

P4l DR P42 OR P43 
THRUSTING - ORBIT 
CHANGE, RETURN TO 
EARTH OR SPS MINIMU~ 
IMPULSE , (THRUSTING 
PROGRAM SELECTED MUST 
CORRESPOND TO PRE­
VIOUS PRETHRUSTING 
PROGRAM SELECTED) , 

15 BURN PER,ORMEU 
SATISFACTORILY? 

Y, 

WAS THE 
THRUSTING 
MANt;UVER FOR 
RETURN TO 
EARTH? 

·" ,y 

M 204 LOG!( 

1850 

l&bO 

lb70 

t88 0 

1890 

M 204 LOGIC 



3.l. 

,M 

POO AGC 
IDLING 

,M 

POO AGC 
IDLING 

P 61 
ENTRY• 
MANEUVER TO 
CM/SM SEP­
ARATION 
ATTITUDE, 

,A 

P 62 
ENTRY• CM/SM 
SEPARATI ON 
AND PRE ENT RY 
MANEUVER 

,A 

P 63 
ENT RY • 
!NI Tl AL l ZA Tl ON 

,A 

P 64 
ENTRY• 
POST 0, 05G 

,A 

P 67 
ENTRY· 
FINAL PHASE 

M 204 LOG Jl 

#YOO 

1 910 

#920 

1930 

• 950 

M 204 LOGJ l 



'33 

, M 

POO 
AGC IDLING 

M 204 LOG IC 



APOLLO COMPUTER LOG IC CHECKLIST I NTERFACE 

AGC IDLING PROGRA,M (P 001 REV 

Ill TO PROV I DE A PROGRAM TO FULFILL THE FOLLOWING REQU JRE~EN TS: 

IAJ PROVIDE AN INDIC ATION TO THE CREW THAT THE AGC IS ENGAG ED IN NO (UNTROL OR COMPUTATI ONA L OPER ATI ONS WMl(H 
MIGHT REQU IRE CONSIDERATION FOR COORDINATION •ITH OTHER CREW TASK, IN PROGRESS , 

IBJ TO MAINT AIN THE G•N IN A CONDITION WHERE RANDOM ~ANUAL ATTITUDE MANEUVERS CAN BE MADE BY THE CkEW WITH MIN IMAL 
CONCERN FOR THE G+N (SEE ASSUMPTION 3J, 

ICJ MA INTAIN THE INE RTIAL SUB-SYSTEM IN A COND ITI ON OF READINESS Cl, t , FINE ALIGN! FOR RAPID G+N ACQUISITI UN OF 
5/C ATTITJOE CONT<DL If REQUESTED BY THE CREW CV 44 El , 

IOI MAINTAIN THE AG( I N A CONDITION OF READINESS FOR ENTRY INT O ANY PR OGRAM THAT NEED NOT BE PRECEEUED BY AflOlHtk 
SPECIFIC PROGRA M, 

AS,UMPTIUNS: Ill THE AGC IS ON , 

121 THE IMU MAY 0< MAY NO T BE ON , IF ON THE !MU IS INERTIALLY STABILIZED BUT NO T NECESSARILY AL IGNED TO AN 
ORIENTATION WHICH IS KNO•N TO THE AGC, 

131 IF NDN - G• N CON TRO LLE D ATTITUDE MA NEUVERS ARE MADE BY THE CREW, CAR E MUST BE TAK EN TO AVOID !MU GIM BAL LOCK, !Ht 
!MU GIMBAL ANG LE S MAY BE MON IT OR ED BY OBS ERV ING THE ICOUS 1155 IS IN FI NE ALIGN MODEi OBSE RVIN G A OSKY DISPL AY OF TnE 
ICDUS IVlb NZOI 0• BY MONITORING THE FDA! BALL ITHE ON LY ~DN G+N CONTROL MODE IN THE SCS WHER E THE FDA ! BALL ktPEAT> 
IMU ANGLES IS THE MONITOR MODE , GIMBAL ANGLES COULD BE MJNITORED BY PERI OD IC SELECTION OF THIS MODtl, 

141 DURING THIS PROGRAM THE AG( ERASABLE STORAGE MAY BE l~ITIALIZED BY KEYING IN V3bE !FRESH START! , THIS wOuLO bE 
DONE ONLY AT INIT IAL G+N STARTUP (SEE P051 OR WHEN THE CJ~TENT OF THE AG( ER ASABL E STORAGE IS IN OUEST ION , IF THIS 
ENTRY IS PERFOR MED THE AGC•S KNOW LE DGE OF THE PRESENT STATE VECTOR AND lHt PRESENT !MU OR IENTATI ON IS INVALIOAlE D, 

151 THE PROGRAM MAY BE MANUALLY SE LECTED BY lHE ASTRONAU T BY DSKY ENTRY Ok AUTOMAT ICAL LY SELECTED BY SPECIFIC PROGRAM> 
(05 , Ob t 22 , 23 , 24, 27 , 51 , 52 , 54). 

AGC GROUND CREW CHECKLIST TIME TUT~l 
TlME 



AGC PROG 
SELECT ION 

IS PROGRAM ALLOWED? 

, Y 

CREW PROG 
SELECTION 

KEY I N AGC IDLING 
PROGRAM (P OOi 

V37E DOE 

COMMAND CHECK •••••••••••••••••••• OBSERVE CHECK FAIL 
FAIL ALARM LIGHT ON 

RESET CHECK •••••••••••••••••••• 
FAIL ALARM 

HOLU FOR NEW 
PRO~HAM SELECTION 

GO TO PROGRAM 
SELECTED 

EXIT P--

START AGC IDLI NG 
P• O~RAM (POOi 
DISPLAY PROGRAM 00 

PRESS ALARM RESET T) 
TURN OFF CHECK FAIL 
LIGHT 

CONSULT BACKUP 
PROCEDURES 

KEY IN PROGRAM 
SELECTION AS DESIRE~ 

V37 E --E 

EX IT P--

MONITOR DSKY: 
OBSERVE DISPLAY OF 
PROGRAM 00 

• I SELECT AGC IDLING PROGRAM !POOi 

I, 

NOTE: 

KEY IN AGC IDLING PROGRAM 
V37E DOE 

POSSIBLE CHECK FAIL, IF PRESENT 
PROGRAM DOES NOT ALL OW SELECTI ON OF 
POO THE CHECK FAIL LIGHT w!LL 
ILLUMINATE AND THE OLD PRuGRAM 
DISPLAY WILL REMAIN, 

OBSERVE: 

CHEC~ FAIL LIGHT ON ILEBI 
PGNS LIGHT ON ILEBI 
COMP FAIL Ll~HT ON (MDCI 

GO TO BACKUP PROCEDURES AND SELECT 
A PRUGRAM WHICH IS ALLOWEu, 

2, CHELK AGC DISPLAYS PROGRAM 00 

,10 

, 20 

,30 

•4 0 

•50 

p uu 



15, r!Nt 
ALluN Mull t 
P~t5tNT 

TERMINATE AVERAGE G 

TERMINAT E 5(5 
DISCR ETE MONITOR 
RO UTINE IR221 

COMMA ND 155 TO FINE 
ALIC.N MllDE 

wA!T FOR KEYBOARD 
ENTHY 

GO TO PROGRAM 
5ELtCTEU OR COMMAND 
ATi CONT MOD E 

. N[ ;,, . V44 

. PROGRAM 

OBSERVE FINE ALIGN 
MODE LIGHT ON 
--------, -----------

IS G•N A TT HOLD 
DESIRED? 

y . 

SELECT G+N A TT 
CON T 
KEY IN V44E 

. . 
. .............. . .. . .. .... ...... .. (EY IN 

DESIRED 
PROoRA~ 
V37E --E 

• I I CHECK FINE ALIGN MODE LIGHT ON 

NOTE: 

SHOULD G•N ATT I TUDE HOLD bE DESIRED 
KEY IN V44E AND SELECT G+N ATT CONT 
MODE IN THE 5C5. AGC WI LL FLASH V21 
N22 FOR PERFORM LOAD OF FIRST 
COMPONENT OF DES I RED ICDU ANGLES. 
(THEN V22 , V2 3 FOR OTHER 
COMPONENTS! LOAD DES I RED ICDU 
ANGLES TO NEAREST .Ol DEG . THE 155 
WILL BE COMMANDED TO THE ATTITUDE 
CONTROL MODE AND G•N WILL HOLD 
DESIRED ATTITUDE. TO RESUME 155 
F ! NE ALI GN MODE . 

KEY IN V42E 

• III SELECT NEXT PROGRAM 

l . KEY IN NEW PROGRAM WHEN UE5 1R ED 
V37E - -E 

2. CHELK AGC DISPLAYS SELECTED 
PROuRAM IF PROG RAM IS ALLOWED 

p uu 

'60 

. so 

• 90 

"1 00 

• 11 0 



HOLO . 

37 

EXIT POO 

FLASH VERB-NOUN TO 
RtOUEST PLEASE LOAD 
DE>IRED ICDU ANGLES 

V21 Nn 
R 1- 1 CDU- RO LL 
R2-ICDU- PITCH 
R3-ICDU-YAW 

ALLL ICOU ANGLES IN 
DtGREES TO NEAREST 
.DI DEGREE 

WAIT rOR KEYBOARD 
ENT~Y 

TtRMINATE FLASH ANO 
COMMAND SC TO DESIRED 
ATTITUDE 

WAIT rOR KEYBOARD 
ENTRY 

RECU VE V42 

EXIT POO 

MONITOR OSK Y: 
OBSERVE VERB - NOuN 
FLASHING TO REQUEST 
LOAD Of ICDU ANGLES 

LOAD UESIRED ICDU 
ANGLES 

WHEN READY TO RETU<~ 
TO FINE ALIGN MODE 
KEY IN V42E 

p uu 

11 20 

1130 

N140 

115 0 



APOLLO COMPUTER LOGIC CHECKLIST INTERFACE 

PRELAUNCH OR SERVICE- INERTIAL REFERENCE PROGRAM (P04) REV 12 

~u•PO,t: II) TO INDICATE TO THE ASTRONAUT THAT THE AG( HAS RECEIVEO THE GUIDANCE REFERENct RELEASE DISC RETE FROM THE SATURN 
GUIDANCc SYSTEM, HAS TERMINATED GYROCQMPASSING AND HAS MADE THE !MU INERTIAL, 

AosUM~TIONS: Ill SCS IS IN THE MONITOR MODE 

121 155 JS IN THE FINE ALIGN MODE UNDER THE CONTROL OF T,E GYROCOMPASSJNG COMPUTATIONS, 

131 V75 WILL BE (EYED IN AND DISP LAYE D ON DSKY PRIDR TO T,15 PROGRAM TO PERMIT CREW BACKUP OF LIFTOFF D!SCRETt 
BY KEYING IN •ENTER• ONLY, 

141 THE PROGRAM 15 NORMALLY AUTOMATICALLY SELECTED BY THE PRE LAUNCH-GYROCOMPASSJNG PROGRAM IP 021 WHEN THE A~C 
RECEIVES THE GUIDANCE REFERENCE RELEASE DISCRETE FROM THE SIVB JU, 

151 IF THE AGC DJES NOT RECEIVE THE GU IDANCE REFERENCE RELEASE DISCRETE (IE DOES NOT PERFORM THIS PROGRAM> THt 
NECESSARY FUN CTIONS OF THIS PROGRAM WILL BE PERFORMED BY THE BOOST MONITOK-PRE LET JETTISON PROGRAM !Pill AT LIFT UFr , 

AGC GRJUND CREW CHECKLIST 

•I, FOLLOWING SWITCH POSITIONS AT MDC ARE 
ASSUMED: 

PANEL 8 

I, DIRcCT RCS - ON 

2, LIMIT CYCLE - ON 

3, ATTITUDE DEADBAND - MAX 

4, , 05u ENTRY - OFF 

5, LOC~L VERTICAL - OFF 

6 , DELTA V - ON 

7, G•N /SCS - G•N 

8, ATTITUDE/MONITOR/ENTRY-MON IT OR 

9 , A&C ROLL CHANNEL - ON 

TIME 

•1 0 

•2 0 

TOTAL 
TIMt 



p IJ 4 

10, B•D ROLL CHANNEL - ON 

II, PlhH CHANNE L - ON 

12, YAW CHANNEL - ON t30 

13, ROLL RATE GYRO - NOR MAL 

14, PlTlH RATE GYRO - NORMAL 

15, YAW RATE GYRO - NORMAL 

PANEL 2~ 
"4 0 

I, FDAI LTG - ACI 

2, GROUP 1-ACI - CLOSED 

3, GROuP l-AC2 - CLOSED 

4, GROIJP 2-ACI - CLOSED 

5, GROUP 2-AC2 - CLOSED • 50 

6, GROUP l-MNA - CLOSED 

7, GROUP l-MNB - CLOSED 

e. GROUP 2-MNA - CLOSED 

9, GROUP 2-M NB - CLOSED 

10, D!Rt:CT CONTROL -MN A - CLOSED lb O 

ll, D!Rt:CT CONTROL-MNb - CLOSED 

12, A&C ROLL-MNA - CLUSED 

13 , A&C ROLL-MNB - CLOSED 

14, B&D ROLL-MNA - CLOSED 

15, B&D ROLL-MNB - CLOSED • 70 

16, PlTlH-MNA - CLOSED 

17, PIT(H-MNB - CLOSED 

IB, YAW -MNA - CLOSED 

19, YAW- MNB - CLOSED 

20 , G&N SYNC - OFF t BO 

P 0 4 

$'f 



21 , EVENT TIMER MNA - CLOSED 

22 , EVENT TIMER MNB - CLOSED 

23 , GIMbAL MOTOR CONTROL PITCH 
BAT A - CLOSED 

24, GIMbAL MOTOR CONTROL PITCH 
BAT B - CLOSED 

25, GIMbAL MOTOR CONTROL YAW 
BAT A - CLOSED 

26, GIMbAL MOTOR CONTROL YAW 
BAT B - CLOSED 

MISCELLANEOUS 

I, TRANSLATION CONTROLS - LOCKED 

2, ROTATION CONTROLS - UNPINNED 

PANEL 6 

I , ATTITUDE SET - OF F 

PANEL 7 

I, NORMAL/OFF/DIRECT ON - O•F 

PANEL 2 

I , FDA! SELF TEST - OFF 

2, FDA! BRIGHTNESS - 5ET 

3, FC5M - AUTO/OVERRIDE - OV ERRI DE 

4 , FC5M - ON/OFF/RESET - OFF 

PANEL 24 

I , 5C5 POWER - ACI 

2, RATo GYRO POW ER - ACI 

p (J 4 

19 0 

NI DO 

•120 

#13 0 

P U4 



P U4 

3. BMA~ POWER• AC2 

4 . HOTATION CONTROL POWER -AC2 •140 

5. TVC POWER • ACI 

bo TVC 2 POWER • AC2 

PANEL 3 

lo PITlH GIMBAL MOTOR • OFF •1 50 

2. PIT CH GIMBAL MOTOR • OFF 

3. YAW GIMBA L MOTOR • OFF 

4o YAW GIMBAL MOTOR • OFF 

5. INJt.CT PREVALVE A • ON 

bo INJt.CT PREVALVE B • ON ll bO 

PANEL 14 

1. UPT t. L • BLOCK 

2. DSKY BRIGHTNESS • SET 

•170 
PANE L 22 

1. IMU HTR•MNA • CLOSED 

2. IMU HTR•MNB • CLOSED 

3. IMU•MNA • CLOSED 

4. IMU•MNB • CLOSED • 180 

5. COMPUTER•MNA • CLOSED 

b o COMPUTER•MNB · CLOSE D 

7 . OP TlCS•MNA • OPEN 

a. OPTICS •MNB • OPE N 

9 . AC POW ER-AC I · CLOSED 11 90 

10 . AC ~OW ER-AC 2 - CLOSED 

P 04 

41 



5l~ - CJ • N 
M01' l fOH 
µRtSENT 

IS> Fl1'E 
ALIGr. MuDt 
Pt<tSENT 

AGC PROu. 
SELEC TI ON 

START PRELAU1'CH AND 
SERVICE INERTIAL 
RE FERENCE PHOGRAM 
IP 04) 

II• GiN- AC POWER - AC! 

*l 1, FOLLOWING SWITCH POSITIONS AT NAV 
STATIUN ARE ASSUMED: 

I • FLOODLIGHT CONTROL PRIMAHY • OFF 

2 . FLOUOL!GHT CONTROL SECONDARY - OFF 

3 . I MU TRANSFER • COMPUTER 

4. OPTICS SLAVE TE LESCOPE - STAR LOS 

5. OPTICS MOOE - ZERO OPTICS 

b . OPTICS HOLO - OFF 

7, OPTICS CONTROLLER SPEED• HI 

e. OPTICS CONTROLLER MOOE - DIRECT 

9. PANEL BRIGHTNESS CONTROL • MA X DIM 

10 . IMU TEMP . MOOE - AUTO OVERR ID E 

11 . ATTITUDE IMPULSE ENABLE - OF F 

12 . CO Nu I Tl ON LAMPS - OFF 

13. AGC MODE• ON 

14 . AGC BRIGHTNESS CONTROL - MAX DIM 

• Ill MONITOR PRELAUNCH AND SERVICE 

P 04 

11. UO 

121 0 

122 0 

• 23 0 



DISPLAY PROGRAM 04 •••••••••••••••••••• 

StT GUIDANCE REF­
ERENCE RELEASE FLAG 

SET 155 ZERO FLAG 

SE T !MU OR IE NTATI ON 
KNO WN FLA G 
IREFSMF LG) 

SENU E~~ElTIVE TIME 
OF GUIDANCE REF­
ERENCE RE LE ASE ON 
DOwNL INK 

TEt<MINATE GYRO­
CUMP ASSING 

CALL AVERAGE G 
INTEGRATION WITH 
DE LTA V INTEGRATION 

MONITOR DSKY: 
OBSERVE DISPLAY OF 
PROGRAM 04 AS CON­
FIRMATION OF AGC 
RECEIPT OF GUIDANCE 
REFERENCE RELEASE 

• l, 

NAV: 

INERTIAL REFERENCE PROGRAM 

CHECK AGC DISPLAYS PROGRAM 04 TO 
INDICATE RECEIPT OF GUIDANCE 
REFERENCE RELEASE, 

2. PLACE LEFT HAND IN READY POSITI ON 
TO PRESS DSKY ENTER BUTTON TO 
BACK UP LIFT-OFF DISCRETE 

12 50 

IZbO 

nao 

"290 

P U 4 



LltTUFt 
t ROM 

WAIT FOR LIFT OFF 
DISCR ETE 

15$ F lNt 
ALIG N MOU E 
P.<tSt '• T 

'.:l(~ - ll • f~ 
MVi'-.l lU 1-1 
PR c:.St. l\ T 

41 

TERMINATE P04 ANO 
GO TO 800ST MONITOR­
PRE-LET JETTISON 
PRO~RAM IP 111 

EXIT P 04 

----------------- --------------------SEND NOTltllATION, ,,, WAIT t OR NO TltlCA-
J F LIFTJFF , TION OF LIFT OFF 
----------------- FROM GROUND 

MONI TOR OSKY: 
IS AGC RECEIPT OF 
LIFT OFF DISCRETE 
CONFIRMED BY DISPL AY 
OF P ll? 

, y 

EXIT P 04 

PRESS ENTER 
TO INITIATE 
P l l 

EXIT P 04 

3, RECtlVE NOTIFICATION OF LIFT-OFF 
FROM GROUND , 

4, 

NAV: 

s . 

CHElK AGC DISPLAYS PROGRAM 11 TO 
INDICATE RECEIPT OF LlFT UFF 
DISlRETE 

KEY IN ENTER IF LIFT-OFF DISCRETE 
DOEo NO T INITIATE Pll 

P U4 

o uu 



APOLLO COMPUTER LOGIC CHECKLIST INTERFACE 

PRE-LAUNCH OR SERVICE-G+N STARTUP PROGRAM (P05) REV 15 6/16/66 

PUKP05t : (ll TO TRANSFER TrlE IMU/AoC FROM THE STANDBY TO THE OPERATE CONDITION. 

AS,UMPll ONS: <ll THIS PROGRAM 15 APPLICABLE ONLY IN FLIGHT. 

(21 THE NORMAL CONDITION OF READINESS OF THE G+N WHEN NOT IN USE 15 STANDbYo IN THIS CONDITION THE IMU HEATER POwER 
15 ON ilMU HTR MNA-ON AND !MU HTR MNB-ON), THE IMU OPERATE POWER 15 OFF (IMU MNA-OFF AND !MU MNB-OFF), THE COMPUTER 
POWER 15 ON !COMPUTER MNA-ON AND COMPUTER MNB-ONl, THE OPTICS POWER 15 OFF !OPTICS MNA-OFF AND OPTICS MNB-OFFl AN D !Ht 
AGC MODE STANDBY-ON SWITC~ !5 AT STANDBY. 

13) A POSSIBLE CONDITION OF READINESS OF THE G+N WHEN NOT COMPLETELY ON 15 THE SAME AS STANDBY, (2) ABOVE, EXCEPT THt 
AGC MODE STANDBY- ON SWITCrl 15 AT ON. IN THIS CONFIGURATION THE AGC 15 RUNNING FOR COMPUTATIONAL PURPOSES THAT 00 NUT 
REQUIRE THE !MU OR OPTICS. 

14) THIS PR OGRAM DOES NOT INCLUDE TURN ON OF THE OPTICS. THESE PROCEDURES ARE LISTED IN THOSE PROGRAMS •HERE OPTI CS 
USE 15 REQUIRED. 

(51 ONLY IN CASES OF EMERGENCY SHOULD THE G+N BE POWERED DOWN BEYOND THE "STANDBY" CONDITION BY SWITCHING !MU HEATER 
POWER OFF IIMU HTR MNA-OFF ANO IMU HTR MNB• OFFl AND ALSO SWITCHING COMPUTER POWER OFF <COMPUTER MNA-OFF AND COMPUTER 
MNB-OFF). IF THIS BECOMES NECESSARY THEN G+N STARTUP, CHECKOUT AND SUBSEQUENT USE ARE SUBJECT TO BACKUP PROCEDURES. 

161 THE PR OGRAM 15 SELECTED BY THE ASTRONAUT BY DSKY ENT~Y. 

AGC GRJUND CHECKLIST 

* I CONFIRM OR SELECT FOLLOWING POSITIONS 
AT MDC 

PANEL 8 

lo G+N/SCS - SCS 

2o ATTITUDE/MONITOR/ENTRY­
MONITOR OR ATTITUDE 

PANEL 22 

1. !MU HTR - MNA - CLOSE D 

2. !MU HTR-MNB - CL 05E u 

TIME 

•1 0 

TOTAL 
T!M e 

P 0 5 



p () ~ 

02 0 
3, IMU• MNA • OPEN 

4 , IMU•MNB - oPrn 

5, COMPUTER •MNA • CLOStD 

6 , COMPUTER-MNB • CLOSED 

7 , OPTICS•MNA • OPEN 
• 30 

8 , OPTICS-MNB • OPEN 

9, AC POWER - AC! · OPEN 

10 . AC POWER -AC2 • OPEN 

II, G+N•AC POWER • AC! OR AC2 

• 11 CONFIHM OR SELECT FOLLOW IN~ SWITCH •40 
POSITIONS AT NAV STATION 

I, FLOODLI GH T CONTROL PR IMARY • 
SET 

2, FLOOD LIGHT CONTROL SECONDARY -
SET 

3 , IMU TRANSFER • COMPUTER • 50 

4, OPTICS SLAVE TELESCOPE -
STAR LOS 

5, OPTICS MODE · ZERO C! PTICS 

6 , OPTICS HOLD • OFF 

7, OPTICS CONTROL LER snED - HI 
H O 

a, OPTICS CON TROLLER MODE • 
DI RE CT 

9 , PANEL BRIGHTNESS CON TROL -SET 

10 . !MU TEMP, MODE - AUT O OV ERRI DE 

II , ATT ITUDE IMPULSE ENABLE • OFF 

I Z, COND ITION LAMPS• ON , 10 

13 , AGC MODE • ON OR STANDBY 

14 , AGC BRI GHTN ESS CONTRO L-S ET 

P u~ 



Sl:,-SCS 
Musi TOR u" 
AT r I ruot 
PRtSt,T 

PER,ORM KESTART ••••••• • • • • • • • •• • ••• PUT AGl IN OPERATE 

DISPLAY PROGRAM 00 

15 PROuRAM ALLOWED? 

. Y .N 

MODE 

OBSERVE AGC DISPLAYS 
PROGRAM 00 

PRESS ALARM RESET 

MONITOR DSKYS ANO 
G+N ALARM DISPLAYS 
CHECK ALL G+N ALAR~S 
TO BE CLEAR 

.cREw PROG 

.SELECTION 

KEY IN COAST-G•N 
STARTUP PROGRAM 
IP05l 

V37E 05E 

COMM AN O CHElK •• • • • •• •• • •••• •• ••• • OBSERVE CHECK ~AIL 
FAIL ALARM LIGHT ON 

RESET CHECK •• • •• •• • •• • • • • •• •• • • 
FAIL ALARM 

PRESS ALARM RESET TJ 
TURN OFF CHECK FAIL 
LIGHT 

• Ill SELElT AGC OPERATE MODE 

1. SET AGC MODE SWITCH TO ON. 

CAUTION: 

THE !MU MUST NOT BE PUT IN THE 
OPERATE CONDITION BEFORE THE AGC 
15 IN THE OPERATE CONDITION. TO DO 
50 WILL RESULT IN LARGE CHANGES IN 
THE ACCELEROMETER BIASES AND SCALE 
FACTURS. 

• IV SELECT COAST/G+N STARTUP PKOGRAM 
(P05) 

I, ENTER COAST-G+N STARTUP PROGRAM 
!PO;) 

NOTE: 

V37E 05E 

POSSIBLE CHECK FAIL , IF PRESENT 
PROGKAM DOES NOT ALLOW SELECTI ON OF 
P05 THE CHECK FAIL LIGHT •ILL 
ILLUMINATE AND THE OLD PR OGRAM 
DISPLAY •ILL REMAIN, 

OBSERVE: 

CHECs FAIL LIGHT ON ILEBI 
PGNS LIGHT ON ILEBI 
COMP FAIL LIGHT ON !MDC) 

Pu; 

,ao 

;90 

,1 00 

111 0 

• 120 

• 13 0 

P 0 5 



HOLD FOR NEW 
PROGRAM SELECTI ON 

CONSULT BACK UP 
PROCEDURES 

GO TO PROGRAM •• • ••• • • •• •••••• • • •• KEY IN PROG RAM 
SELECTED SE LECTION AS DESIRED 
------- - -------- V37E - -E 

. . 
tXIT P- - EX IT P--

STAR T COAS T G• N MONITOR DSKY: 
STARTUP PROGRAM CP05> •••••••••••••••••• • • OB SERVE DISPLAY OF 
DISP LAY PROGRAM 05 PROGRAM 05 

IS STBY ~LG SET 

.Y 

RESET STBY ~LAG 

UPDATE AGt 
CLOCKS 

WAIT 3 SEtON DS 

GO TU BACKUP PROCEDURES AND SELECT 
A PRuGR AM WHICH IS ALLOWED 

2. CHECK AGC DISPLAYS PROGRAM 05 

,1, 0 

1150 

ll oO 

117 0 

• 180 

p u, 



I!>> 
Cu • ">t 
AL)l,N 
MUv t 
jJ~t::i t. NT 

FLASH VtHB- NOUN TO 
REQUEST PL EASE 
PcHFORM 155 TURN ON 

VSO N25 
Rl - 00060 

WAIT FOR KEYBOARD 
ENTRY 

MONITOR DSKY: 
OBSERVE FLAS HING 
VERB-NOUN TO REQU EST 
155 TURN ON 

IJO I WANT TO TU RN J ,, 
IMU? 

N, 

KEY IN 
V37E COE 

• y 

SET CONTROL SWITlHES 
PER CH ECKL! ST 

OB SER VE COARSE ALia, 
MODE IN 155 

OB SERVE !MU DELAY 
LIGHT TO BE ON FOR 
I OU PLUS OR MINUS 
10 SEC, 

• V, CHECK AGC FLASHES VERB-NOUN TO 
REQUE:,T PLEASE PERFORM 155 TU RN ON 

VSO N25 
Rl-00060 

I, NAV REJECTS REQUEST: 

A, Kt Y IN AGC IDLI NG PROGRAM (POO i 
V37E CO E 

B, CHECK AGC DISPLAYS PRO~R AM 00 

2, NAV ACCEPTS REQUEST: 

A, NUTIFY SE TO SET 

Cl I CKT BKRS ; 
!MU MNA • CLOSE 
!MU MNB - CLOSE 
VIEWER ACI - CLOSE 

121 G+N VIE WER Sw - AC! 

B, CHECK COARSE ALIGN MO Dt LI GHT ON 

C, PRESS ENTER 

D, CHECK !MU DE LA Y LI GHT ON 

11 00 + OR - 10 SEC) 

#1 90 

"2IO 

, 220 

• 230 

p u, 



HOLU 

TERMINATE FLASH UPON 
RECE IPT OF ENTER OR 
NEw PROGRAM 

E. 
N. 
T. 
E. 
R. 

TERMINA TE P05 
AND GO TO AGC 
IDLING PROGRAM 
IP OO ) 

EXIT P05 

RESET !MU ORIENTA­
TI ON KNOWN FLAG 
IREFSMFLGI 

COMMANU 155 TO 
COARSE ALIGN 

FLASH VERB-NOUN 
TO REQUEST LOAD OF 
REQUIRED IC DU DEL TA 
ANGLES TO PREVENT 
GIMBAL LOCK . 

V2'> N23 

•••••••••••••••••••• KEY IN ENTER 

MON !TOR DSKY: 
OBSERVE TERMINATIO~ 
OF P05 AND DISPLAY 
OF POO 

EX IT P05 

MONITOR DSKY: 
OBSERVE FLASHING 
VERB-NOUN TO REQUEST 
LOAD OF REQUIRED 
ICDU DELTA ANGLES TJ 
PREVENT GIMBAL LOC(. 

• VI • CHECK AGC FLASHE S VERB - NOUN TO RE ­
QUEST LOAD OF REQUIRED ICDU DELTA 
ANGLES TO PREVENT GIMBAL LOlK : 

V25 N23 

I . REAU THE PRESENT ICDU ANGLES FROM 
THE ICDU DIALS 

2. IF ALL ICDU ANGLES ARE LESS THAN 
0 DEGREES PLUS OR MINUS 10 DEGREES 

'240 

'25U 

*270 

-,ao 

Fu, 



WAIT FOR KEYBOARD 
ENTRY 

Tt~MINATE FLASH 
UPON RECEIP T OF 
PROC EE D OR DATA 
LOAD OR T~RM JNA TE 

P, 
R, 
o. 
c. 
E. 
E, 
D, 

, L 
. o 
. A 
. D 

COMMAND EAlH 
JCDU AN AMOUNT 
EQUAL TO ABOVE 
LOAU IN NEGATIVE 
DJRt:C TJ ON 

ARE ANY OF THE ICOJ 
ANGLES GREATER THAN 
0 PLUS QR MINUS 
10 DEGREES? 

. Y 

LOAD THE PRESENT 
READING OF EACH 
ICDU: 

RI - OG 
R2 - JG 
R3 - MG 

ALL ANGLES TO 
NEAREST . 01 
DEGREE 

---------· , , •,,, .. • .. •, •, • • •, •, • • •• ,••,•,KEY IN 
PR OCE ED 

V33E 

OBSERVE JlOUS TO 
••••••••••••••••••• • BE TORQU ED TO 

0 PLUS OR MI NUS 
10 DEGREES 

3. 

NOTE: 

KE Y IN PROCEED 
V33E 

GO TO VII BELOW 

IF ANY ICDU ANGLES ARE GREATER 
THAN• OR - 10 DEGREES LOAD THE 
PRESENT ICDU ANGL~S AND OBSERVE 
THE JCDUS TO BE TORQUED TO 0 
DEGREES PLUS OR MINUS 5 DEGREES 

RI - OG ROLL 
R2 - JG PITCH 
R3 - MG YAW 

ALL DELTA ICDU ANGLES IN DEGREES 
TO NEAREST . 01 DEGRtE 

DISPLAY ACCURACY IS . OI DEGREES . 
VALUcS LOA DED NEED ONLY BE ACCURATE 
TO WITHIN PLUS OR MINUS 5 DEGREES 

p us 

1290 

13 00 

#310 

632 0 

#33 0 



I oo Lt'HO 
lNl MUUl 
~~ lSlNT 

I So > IN t 
ALIC>N M\JUo 
~K tSE l'< T 

ISo ATT 
CJ l'<l><OL 
t-1u1.1E 
P~ t.Sl:. i~T 

COMMAND ZER O CDU 
MOllE IN 155 

WAIT 35 SE( 

ZEK O lUU REGISTERS 

SET 155 ZERO FLAG 

COMMAND FINE ALIGN 
>10Df. IN 155 

WAIT 10 SE lONUS 

CO MMA ND ATTITUDE 
CONT ROL MODE IN 155. 

OH IVE ICDUS FOR 
2 SEC OND S 

OBSERVE 155 SWITCH 
TO CDU ZERO MODE FJ~ 
35 SEC. 

OBSERVE 155 TD 
SWITCH TO FINE ALl~N 
MODE FOR 10 SEC. 

OBSERVE 155 TO 
SWITCH TO ATTIT UDE 
CONTR OL MODE FOR 2 
SECONDS. 

* VII . CHElK CDU ZERO MODE LIGHT ON 
(35 SECI 

* VIII• CHlCK FINE ALIGN MODE LIGHT ON 
< 10 SEC) 

• I X• CHEC• ATT!TUUE CONTROL MOuE LIGHT 
ON 12 SEC) 

P 05 

1340 

1350 

*36 0 

037 0 

• ;90 . 



15$ FIN t 
AL!GN 
Muvt 
µH LSt NT 

1:,:, flNE 
ALl<>N MllUt. 
µHtSENT 

:,(:, - :,(:, 
MO~ l !uH 

COMMAND FINE ALIGN 
MOOE IN I 55 

wA IT 20 SE CONDS 

TERMINATE P05 ANO 
GO TO AGC IDLI NG 
PHOGRAM (POO) 

OR ArTlTUU E 
P~tSENl 

EXIT P05 

OBSERVE ISS SWITCH 
TO FINE ALIGN MOOE 
FOR 20 SEC, 

MON !TOR DSKY: 
OBSERVE TERMINATION 
OF P05 ANO DISPLAY 
OF POO 

EXIT P05 

CHECK FINE ALIGN MODE LIGHT ON 
120 StCl 

• XI, CHECK AGC DISPLAYS PROGRAM 00 

14 00 

1410 



APOLLO COMPUTER LOGIC CHECKLIST INTERFA~E 

PRELAUNCH OR SERVICE- G•N POWER DOWN PROGRAM IPObl REV b b/ lbl bb 

PURPOSt: Ill TO TRANSFER TrlE IMU-AoC FROM THt JPERATE TO THE STANDaY CONDITION 

A>>UMPTIUNS: Ill THIS PROGRAM 15 APPLICABLE ON LY IN FLIGHT. 

121 THE NORMAL CONDITION JF READINESS OF THE G• N WHEN NOT IN USE 15 STANDbY . IN THI S CONDITION THE IMU HtATEk ~O• Ek 
JS ON IIMU HTR MNA-DN AND !MU HTR MNB-ONJ, THE IMU OPERATE POWER IS OFF tlMU MNA-OFF ANF !MU MNB-OFFI, THE COMPUTlR 
POwER 15 ON (COMPJTER MNA - ON AND COMPUTER MNB-ONJ, THE OP TICS POWER IS OFr (OPTICS MNA-uFF AND OPTICS MNB-OFFJ ANv fhl 
AGC MODE STANDBY - ON SWITCrl IS AT STANDBY . 

t 3 I A POSSIBLE CJND IT I ON JF READ! NESS OF THE G•N WHEN NOT COMPLETELY ON I:, THE SAME AS 5 TANDBY, I 2 J ABOVE , EXCEPT T nl 
AGC MODE STANDBY-JN SWITCH 15 AT ON . IN THIS CONF IGURATIJN THE AGC 15 RUl<NIN<, FOR COMPUTATIONAL PURPOSES THAT t.,(J IH,I 
REQUIRE THE IMU OR OP TICS. 

141 THIS PROGRAM DOES NOT INCLUDE TURN OFF OF THE OPTICS. THESE PROCEDURES ARE LISTED IN THO SE PROuRAMS •HERL uPTIL ~ 
USE IS REQUIRED. 

151 ON LY IN CASES OF EMERoENCY SHOULD THE G• N BE POWERED DOWN BEYOND THE "STANDBY" CONDITION BY SWITCHI NG !MU HlATEk 
POWER OFF IIMU HTR MNA-OFF AND !MU HTR MNB-OFFJ AND ALSO SWITCHING COMPUTtR POWER OFF !COMPUTER MNA- OFF AND CuMPU TEk 
MNB- OF FJ, IF THIS BECOMES NECESSARY THEN G+N STARTUP , CrlECKOUT AND SUBSE~UENT USE ARE SUBJtCT TO BACKUP ~R OCtuURlS , 

lbl THE PROGRAM 15 SELECTED BY THE ASTRONAUT BY DS~Y ENT~Y . 

AGC GRJUND CREW CHECK LI >T 

■ I CONFIRM OR SELECT FOLLOWING 
POS!T IUNS AT MDC 

PANEL b 

l • G+N/ SCS • SCS 

2. SC> ATTITUDE/MON !TOR/ENTR Y­
MONITOR OR ATT IT UDE 

PANEL a 

Tl ME T T AL 
T i "l t. 



I, !MU HTR- MNA - CLOSED 

2, !MU HTR-MNB - CLOSED 

3, !MU MNA - CLOSED t ~ (, I 
4, !MU MNB - CLOSED 

5 , COM PUT ER MNA - CLOSED 

6 , COMPUTER MNB - CLOSED 

7 , OPTICS MNA - OPEN 

s. OPTICS MNB - OPEN 

9 , AC POWER AC - CLOSED 

10 . AC POWER AC - CLOS~ -

II, G•N - AC POWER-AC! OR AC2 

• II CONFIRM OR SELECT FOL LOW ING SWITCH t 40 
POS!TlUNS AT NAV STATION: 

I, FLOODLIGHT CON TR OL PRIMARY - SET 

2, FLuODLlGHT CONTROL SECONDARY-
SET 

3, ! MU TRANSFER - COMPUTER 

4, OPT ICS SLAVE TE LESCOPE - STAR LOS 

5, OPTICS MODE - ZERO OPT ICS 

b, OPl !CS HO LD - OFF 

7, OPTICS CO NT ROLLER SPEED - HI 

8, OPTICS CONTROLLER MODE - DIRECT 

9, PANEL BRIGHTNESS CONTROL - OFF 

10 , !MU TEMP , MOD E-A UTO OVeRR IDE 

II , ATTITUDE IMPULSE ENAB LE - OFF 

12, COND ITI ON LAMPS - ON 

13, AG( MODE - ON 

14, AG~ BR I GHTNESS CONTROL - SET 

• 50 

P Ub 

P Ub 



,lo- olo 
1U NI l v S 
lR All I TUUE 
' "lStNT 

CREW PROo 
SELECTION 

KEY IN PRELA UN CH-G•~ 
POWER DOWN PROGRAM 

-------------------- ••••••••••••••~••••• CPOb) 
15 PROGRAM ALLOWED? V37E 06E 

, Y 

(OMMANU CHElK 
FA IL ALARM 

RESET CHECK 
FAIL ALARM 

HOLU FOR NEW 
PR O<.,RAM 

SELECTION 

GO TO PR OGRAM 
SELECTED 

tXIT P--

, N 

OB SER VE CHEc.K 
FAIL LIGHT ON 

PRESS ALARM RESET 
TO TURN OFF CHECK 
FAIL LIGHT 

CONSULT BACK UP 
PROCEDUR ES 

KEY IN PROGR AM 
SELECTI ON AS 
DESIRE D 

V37E --E 

EX IT P--

• Ill SELECT G•N POWER DOWN PROGRAM IP 06l 

I, ENTER ?RELAUNCH - G•N POWER DOWN 
PROuRAM IP06) 

NOTE: 

V3 7E 06 E 

POSSIBLE CHECK FAIL IF PRESENT 
PROGRAM DOES NOT ALLOW SELECTI ON OF 
POb THE CHECK FAIL LIGHT WILL 
ILLUMINATE AND THE OLD PROGRAM 
DISPLA Y WILL REMAIN 

OBSERVE: 

CHE CK FAIL LIGHT ON ILEBJ 
PGNS LIGHT ON CLE Bl 
COMP FAIL LIGHT ON !MDCI 

GO TO BACKUP PROCEDURES ANO SELECT 
A PkOGRAM WHICH 15 ALLOW ED 

P U6 

• BO 

,1 00 

• 11 0 

• 12 0 

P Ub 



57 

START PRE-LAUNCH 
G•N POwER DOWN 
PROGRAM IPOb) 
DISPLAY PRO~RAM Ob 

RESET !MU OR !ENTA­
T ION KNOWN FLAG 
IREF5MF LG) 

RtSET 1~5 ZERO FLAG 

SET STANDBY FLAG 

STOR E AGL CLOCK TIME 

CHECK Dl5CR tTE5. 
l 5 !MU OFF? 

Y, 

SWITCH 155 TO 
Fl Nt ALIGN MOD E 

MON l TOR D5KY: 
OBSER VE DISPLAY 
OF PROGRAM Ob 

OBSERVE FINE AL IGN 
MODE LI GHT ON FOR 
20 SECONDS 

2. CHECK AGC DISPLA YS PROGRAM Ob 

• I V IF !MU 15 NOW IN OPERA TE CONDITI ON 
DO THE FOLLOWING: 

CHELK FINE ALIGN MOD E Ll ~HT ON 
120 SEC> 

P Ub 

114 0 

t l 7CJ 

e Ub 



I>>-• !Nt 
ALIGN MUU t 
RE.MOVtU 

15>-lUAR >t 
ALIGN MUUt 
µRt5E.NT 

Pu,s 

HULU 

WAIT 20 5ECONU5 

SWITCH 155 TO 
COAR SE ALIGN MOOE 

COMMAND ICDU5 
TO ZERO 

WAIT 45 5ECONU5 

FLASH VERB-NOUN 
TO REOUE5T 
PLEASE PERFORM 
IMU POWER DOWN 

V50 N25 
Rl-OOO bl 

WAIT FDR KEY­
BOARD ENTRY 

TERMINATE FLASH 
UPON RECEIPT OF 
ENTER 

OBSER VE COARSE ALl~N 
MODE LIGHT ON 

•••••••••••••••••••• OBS ER VE JC DUS DRIVE 
TO ZERO 

MONITOR D5KY: 
OBSER VE VERB -NOUN 
FLASH TO REQUEST 
PLEASE PERFURM !MU 
POWER DOWN 

POW ER DOWN !MU 

PRESS ENTER 

* 

z. CHElK COARSE ALIGN MODE LIGHT ON 
(45 SEC) 

3, CHECK ICDU5 DRIVE TO ZERU 

NOTE: 

4, 

IF LtB NOT IN USE, CREW MAY 
UTILIZE 5CS MONITOR MODE AND USE 
FOAi CHECK FOR ICDU5 ZEROE S 

CHELK AGC FLASHES VERB-NOUN TO 
REQUEST PLEASE PERFORN !MU PO•ER 
DOWN 

V50 N25 
Rl-OOObl 

5, POWtR DOWN !MU: 
PANtL 22 
SET IMU-MNA - OPEN 
SET JMU-MNB - OPEN 
VIEwER AC! - OPEN 
VIE•ER AC2 - OPEN 

b, PRE~S ENTER 

CAUTION: 

THE !MU MUST BE POWERED DDWN BE.F ORE 
THE AGC IS POWERED DOWN, FAILURE TO 
DO Su RESULTS IN LARGE BIAS AND 

p 0b 

6180 

120 0 

•210 

µ Ob 



,c ,-,cs 
MQ f-4J TO R 

FLASH VERB-NOUN TO 
REQUEST PLEASE PER­
FORM AGC POwER DDWN 

V50 N25 
Rl-000b2 

WA IT FOR KEYBOARD 
ENTRY 

TERMINATE FLASH UPON 
REC EIPT OF PROCEED 

TERMINATE POb ANO 
GO TO AGC IDLIN G 
PROGRAM IPOO! . 

O• A 1 TI TUDE 
. !JK tS t.r~ f 

EX IT POb 

MON I TOR DSKY: 
OBSERVE VERB-NOJN 

•••••••••••••••••••• FLASHING TO REQ UE ST 
PLEASE PERFORM AGC 
POWER DOWN 

00 I WISH TO KEEP 
AGC ON? 

SET AGC MODE 
SW TO STANDBY 

EXIT P06 

KEY IN 
••••••••••••••••••• .. • .. ••••••••••PROCH) 

V33E 

MONITOR OSKY: 
OBSERVE TERMI NATION 
OF P06 AND DISPLAY 
OF POO 

EXIT P06 

• V 

SCALE FACTOR CHANGES IN THE 
ACCELEROME TER WHEN THE IMU IS AGAIN 
PLACcD IN OPERATE CONDITION 

CHECK AGC FLASHES VERB-NOUN TO 
REQUEST PLEASE PERFORM AGC POWER DOWN 

V50 N25 
Rl-00062 

1. IF IT IS DESIRED TO POWER DOWN 
AGC: 

A. su AGC MODE SWITCH TO STANDBY 

B. ObSERVE ALL DSK Y LIGHTS OUT 

c. CONDITION LAMPS - OFF 

D. PANEL BRIGHTNESS CONTROL - OFF 

E. AGC BRIGHTNESS CONTROL - OFF 

z. IF IT IS DESIRED TO LEAVE AGC ON: 

A. KU IN PROCEED 
V33E 

B. CHECK AGC DISP LAYS PROGRAM 00 

P Ub 

1230 

1240 

1250 

126 0 

1270 



Pu"PUSt: 

APOLLO COMPUTER LOGIC CHECKLIST INTERFACE 

PRE -LAUNCH OR SERVICE - SY~TEM TEST P•OGRAM (P07l 

Ill TO PROVIOE A TEST OF THE OSKY LIGrlT OPERATION . 

!2l TO PROVIDE A TEST O, THE OSKY "l" RELAYS. 

AS~UMPllUNS : Ill THE AGC ISON. 

12l THE !MU MAYO• MAY NOT BE ON, 

131 THE PROGRAM I S MANUALLY SELECTED BY THE ASTRONAUT BY ,SKY ENTRY. 

AGC 

.C REw 

.PROGRAM 
,SELECTION 

J 
RtV 0 6-27-66 

J 

CHECK LI ST 

• I SELECT SYSTEM TEST PROGRAM I P07 I 

IS PROGR AM ALL OW ED? 

Y. 

SELECT THE DESIRED 
TEST FROM THE 
FOLLOWING: 

1-"C" RELAY TEST 
2- DSKY TEST 

111. 

KEY IN 
V57E 
00006 E 

( 2 l . 

• KEY IN 
................................. vs7E 

00007E 

I, 

OR 

2. 

C RtLAY TEST 

A. PLACE IMU TRANSFER SWITCH AT 
MANUAL 

B. KtY IN V3 7E -Rl-00 06 

DSKY TEST 

A. KtY I V37 E 
Rl - 000 

T !ME 

// • 10 

TOTAL 
TIM t 

\ ~ I 

"> 
• 20 

• 30 

Pu7 



COMMANIJ CHECK 
FAIL ALARM 

RESET CHECK 
FAIL ALARM 

HOLU FOR NEW 
PR OukAM 

SELECT ION 

GO TO PROGRAM 
SELECTED 

EXIT P--

STAkT SYSTEM TEST 
PR OGRAM 
DISPLAY PR OGRAM 07 

, V57E 
, 0000 7E 

, V57E 
, OOOO bE 

pt~ FO RM C RELAY 
HcST 

••••••••••••••••• •• • 0B5ERVE CHEt ~ 
FAIL LIGHT ON 

PRESS ALARM RESET 
TO TURN OFF CHECK 
FAIL LIGHT 

CONSULT BACK UP 
PROCEDURES 

KEY IN PROGkAM 
SELECTI ON AS 
DESIRED 

V37t --E 

tX!T P--

MON! TOR DSKY: 
OBSERVE DISPLAY OF 
PROGRAM 07 

PERFORM C RELAY 
TEST 

NOTE: 

POSSIBLE CHE CK FAIL IF PRtSENT 
PROGkAM DOES NOT ALL OW SELECTION OF 
P07 THE CHE CK FAIL LIGHT WILL 
ILLUMINATE AND THE OLD PRUC,RAM 
DISPLAY WILL REMAIN 

OBSERVE: 

• 1 I 

CHECK FAIL LI GHT UN ILEBl 
PGNS LIGHT ON ILEtil 
CO MP FAIL LIGHT ON IMDCJ 

GO TO BACKUP ~ROCtDURES AND SELECT 
A PkOGRAM WHICH 15 ALLOWtD 

3, CHELK AC,C DI SP LAY S PROGRAM 07 

PERFOkM C RE LAY TESTS ll MIN REuC J 

THIS TES T EXERCISES EACH OF 33 
RELAY~ CONTROLL ED BY OUT O REGISTE R 
OF TH£ AGC, !MU TRANSFE R S•IT CH 
MUST oE AT MANUAL A•D 155 IN Fl • E 

PU/ 

• b 0 

., v 

• BO 



] 

ALIGN MODE, 

• I, KEY !N 
Vl5 NOIE 
Rl-00722 

TO U!SPLAY CONTENTS OF R~G!STERS 
FOR MONITORING TEST, 

2, R3, R2 AND RI WILL, IN TURN, 
DISPLAY FOLLOWING SEQUENCE: 

00001 
00002 
00004 
00010 
00020 
00040 
00100 
00200 
00400 
01000 
02000 

090 

#1 00 

EACH RELAY AND !TS ASSOCIATED #11 0 
DISPLAY WILL BE ON FOR 1, 28 SEC , 

3, THE FOLLOWING CONDITION LAMPS WIL~ 
ILL UMINATE CORRESPOND ING TO THE ON 
STATE OF THE APPROPRIATE RELAY: / 

ZERO ENCODER IRII 00020 
CDU FAIL IRIJ 00040 
ACCEL FAIL IRIJ 00100 
!MU FAIL IRIJ 00200 

MASTE R ALARM LAMPS WILL ILLUMINATE 
WITH THE LATER THREE CONU!Tl ON 
LAMPS-CREW SHOULD BE MADE AWARE 
OF THE TEST, 

4 , ANY MALFUNCTION THAT OCCURS DURIN~ 
THE TEST WILL TERMINATE THE TEST, 
LlGhT PROG ALARM LAMP ANU DISPL AY: 

VOi N31 
Rl - 01 103 

PRE~S ERROR RESeT TO REScT PfOG 
ALAHM LAMP 

• 5, A SUCCESSFUL TEST 15 INDICATED BY 
FOLLOWING DISPLAY: 

VOi N3 l 
Rl-10 000 INOT IMPORTANT) 

• b, PLACE !MU TRANSFER SWITCH AT 
COMPUTER 

I 

#12 0 

•1 30 

P0 7 

Pu7 



WAIT FOR KEYBOARD 
ENT~Y Of NEW PR OGRAM 

EXIT P07 

--------------------PERFORM DSKY TEST 
--------------------

--------------------WAIT FOK KEYBOARIJ 
ENTRY OF NEw PR OGRAM 
--------------------

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

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

KEY IN AGC IDLING 
PROGRAM WHEN DESIRED 

. 
EXIT P07 

--------------------PERFORM DSKY TEST 

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

--------------------KEY IN PROGRAM 
SELECTION AS DESI RE~ 

V37E OOE 
--------------------

* 

Pu7 

114 0 
7, KEY IN 

V37E OOE 

1150 

Ill, PERFORM DSKY TEST l2MIN, REODI 

l, CHE<.K UPTL LAMP ON 

2, CHElK EACH OF THE 21 CHARACTER 
DISPLAY ALL 95 SEQUENTIALLY DOWN 
TO ALL 05, EACH SET BEINY DISPLAY-
ED APPROX, 10 SEC, llbO 

3, CHE<.K ALL CHARACTERS BLANKED 
(10 SEC, I 

4, CHECK THE MINUS SIGNS ON 
l 10 SECI 

5, CHECK THE 3 PLUS SIGNS ON l 10 SEC) 
AND THE FOLLOWING LAMPS: 

PROGRAM ALARM 117 0 
TM FAIL 
KEY RELEASE 

(. CHECK FAIL (/\1 L M (. --NOTE: 

COMP ACTIVITY LAMP MAY COME ON 
MOMENTARILY, 

b, CHE<.K UPTL LAMP OFF *18 0 

1 , PRE~S ERROR RESET PB TO EX TINGU ISH 
ERRUR LAMPS AND KEY RE LEASE PB TO 
EXTINGUISH KEY RELEASE LAMP, 

8, KEY IN V37E OO E 

1190 

PU7 



EXI T P07 
EXIT P07 



APOLLO COMPUTER LOGIC CHECKLIST INTERFACE 

BOOST MONITOR-PRE LET JETTISON PROGRAM (P Ill REV 12 bl lb/Ob 

Ill TO INO!CATE TJ THE AS TRONAU T THAT THE AGC HAS RECEIVED THE LIFTOFF DIOCRETE, 

121 TO GENERA TE AN ATTITUDE EHROR IND ICATION ON THE FOAi BASED UPON THE DIFFERENCE BETWEEN THE CURRENT VEH !CL L 
ATTITUDE AND THE AGC COMPJTATION OF T~IS VEHICLE ATTITUDE BASED UPON STORtD PULYNOMIALS , 

131 TO DISP LAY AGC COMPUTED TRAJ ECTORY PARAMETERS, 

AOOUMPTl UNS: Ill SCS 15 IN THE MONITOR MODE , 

121 155 15 IN THE FINE ALIGN MODE, 

ISo- FlNt 
ALIGN MUUt 
Pt<tSt NT 

~C:.t - U• N 
Milt. I TOH 
~t<tSt NT 

(,f 

131 THE !MU 15 INERTIAL AT THE LAUNCH ORIENTATION, 

141 If THE AGC HAD NOT RECEIVED THE GUIDANCE REFERENCE RELEASE DISCRETE PK!OR TO !TS RECEIPT U~ LIFT OFF 11, E , ~ 1 1 
ENTERED DIRECTLY FROM P02 ~ITHOUT HAVING MADE THE !MU INE~TIAL IN PQ4l THIS PROGRAM WILL PERFORM TH L NLCLSSA•r 
FUNCTIONS OF P04 BEFORE CONTINUING , 

151 THE PROGRAM 15 NORMALLY AUTOMATICALLY SELECTED BY THE PRELAUNCH- !NE RT IAL HE FLRENCE ~ROGRAM (P 041 ■H EN Thl • Gt 
RECEIVES THE LIFTOFF DISCRETE FROM THE SI VB, IN THE BACKJP CASE IT MAY BE SELECTED BY KEYING IN ENTER AS NOTL~ I" ••• 
ANU P04 , 

AGC 

AGC PROG 
SELE CT ION 

STAHT BUU ST MONITOR­
PRE LET JETTISON 
PROGRAM IP I ll 

GRJUND CREW CHECK LIST 

,-, 11 



DISP LA Y PROGRAM II 

SEND EFFECTIVE TIME 
DF LI F TL>FF ON 
DUWNLINK 

STAKT MONI TOR OF 
CM/SM SEP DISCRETE , 

UPON RECEIPT OF 
CM/SM SEP DISCRETE 
FKOM MESC WHICH IS 
CONTROLLING LES 
AbOR T SEOUENCE , 
GU TO LES ABORT 
PKUGRAM (P 171 , 
SEQUENCE MAY BE 
INITIATED AU TOMA TIC· 
ALLY BY THE EDS OR 
MANUALLY BY THE CREW 
BY TWISTING THE 
TKANSLATION CONTROL 
TO lHE ABORT 
POSIT ION <CCWl 

, ABORT 

TEKMINATE P 11 
ANt) GO TO BOOST 
MONITOR - LET 
AB UR T PROGR AM 
( P 17) 

EXIT P II 

MON !TOR DSK V: 
OBSERVE DISPLAY OF 
PROGRAM II AS CDN• 
FIRMATION Of AGC 
RECEIPT OF LIFTOFF 

VERIFY AUTOMATIC 
START OF DIGITAL 
EVENT TIMER 

• I CHECK AGC DISPLAYS PROGRAM II TO 
INDICATE RECEIPT Of LIFTOFF 
DISCRETE OR RECEIPT OF V7 5 DURING 
POZ Ok P04. 

I. IF PkOGRAM JS AUTOMATICALLY 
SELECTED BY LIFTOFF DISCRETE: 

Ao PRESS VERB BUTTON 

B. PRESS KEY RELEASE 

• II CHECK AUTOMATIC START OF DIGITAL 
EVENT TIMER. 

• NOTE: 

• NOTE: 

MOMENTARI LY PLACE DET START-S TOP Sw 
IN START IF NO AUTOMATIC START 
OCCUkS. 

IN EVENT OF EDS INITIATED ABORT 
DURING THIS PROGRAM CHECK THE AGC 
DISPLA YS PROGRAM 17 

P ll 

,2 0 

••o 

•50 

t bO 

,10 

P 11 



IS GUIUANCE 
RE FE RENCE RELEASE 
FLAG SE T 

N. Y . 

TERMINATE GYRO­
ClJMPA55JNG 
IN G•N 

5l NL> EfFEU I VE 
TIM E OF uU JDANC E 
RE LEASE ON 
DOWNLINK 

CA LL AVERAGE 
G INTEGRATION 
WI TH DELT A V 
INTEGRATION 

SET 155 ZERO 
FLAG 

SET JMU OR IEN­
TA TION KNOWN FLAG 
IREF5M FLGI 

•7 

P 11 

18 0 

i90 

11 00 

,1 10 

'120 

P 11 



I,; A IT 
LU~l MUUt 
V~lSt NT 

COMMANU 155 TO 
AT TIT UDE CON TRO L 
MODt 

Uk JVE CUU5 TO 
SA TU RN PHOGRAMMED 
ANGLES IN IMU GIMBAL 
COOKDJNATES <F ROM 
ST OHED BOO ST POLY­
NOM I All 

DISPLAY UN DSKY: 
Vl b N4 0 
HJ - GAMMA 
R2 - VI 
H3 - H 

GAMMA - IN ERTIAL 
FLIGHT PATH ANGLE : 
ANGLE BE TWE EN INER­
TIAL VELOCITY AND 
THE LOCA L HORIZON TAL 
IN DEuHEES TO 
NtARE 5T . Ul DEGREt 

VI- INE RTIAL VEL O­
CITY IN FT / SEC . TO 
Nt AHE ST FT/SEC . 

H - VEHIC LE ALT I TUDE 
AbOVE THE LAUNCH 
PAD . IN NAUTICA L 
MILES TO NEAREST 
. J NM 

I 
I • 

MONITOR: 
IA) FDA!: 

ATT ERROR S LESS 
THAN -- DEG 

ATT RA TES LcSS 
THAN --DEG/SEC 

BALL INDICATES 
INITIAL VEHI­
CLE ROLLOUT 
AND THEN GRA D­
UAL PITCHOVE~ . 

18> DSKY: 
RI -GAMMA STAR TS 

AT ZERO 
INCREASES TO 
DEGREES AND THE N 
DECREASES TO -­
DEGREES 

R2-Vl INCREASING 

R3-H INCREASING 

* Ill MON ITOR DISPLAYS AND SET CONTROLS 

• I. MONITOR FDA! 

A. ERR OR P+Y RATE ROLL RATt 
---- ----

T TO 5 DEG 3 OEG/ 20 DEG/ 
0 SEC SEC 

T +25 
0 

T • 25 TO 10 DEG 5 DEG / 20 DEG/ 
0 SEC SEC 

OECO 

GE CO TO 15 DEG 15 DEG/ 28 DEG/ 
SIVB tCO SEC SEC 

B. ATTITUDE: BAL L IND ICATES INIT IAL 
VEHICLE ROLLOUT AND THE N GRADUA L 
PITCHOVER . 

PITCH: 158 . 3 OEG TO ZERO TO 310. 5 
DEG> 
YAW; I 9 • 7 DEG TO ZERO DEu l 
ROLL: 11 b4 • 8 DEG 1 0 180 UEG l 

2• MON! TOR DSK Y 
Vlb N40 
RI - GAMMA 
R2 - VI 
R3 - H 

GAMMA - INERTIAL FLIGHT 
PATH ANGLE : ANG LE BETWEEN 
INE RT IAL VE LOCIT Y AND THE 
LOCAL HOR I ZONTAL. IN 
DEGREES TO NE ARES T . 01 
DEGRE E 

VI - INERTIAL VEL OCITY. 
IN FT/SEC. TO NEAREST FT/ 
SEC, 

P l 1 

113 0 

•1 40 

115 0 

wl 60 

t 17 0 



AT STOKEU TIME OF 
T ZERO• 136 TER• 
MINATE CDU DRIVE AND 
HOLD CDU • 5 IN 
ACCORDANCE •ITH 
BOO ST POLYNOMIALS 

IS BOOST 
SATISFACTORY 

TWIST THANSLA• 
TION CONTROL 
TO ABORT POSITION 
ICCW) 

y. 

MONITOR OSKY: • 
OBSERVE TERMINATIO~. 
OF P II AND DISPLAY . 
OF P 17 

EXIT P II 

* 

* 

H • VEHICLE ALTITUDE ABOVE 
THE LAUNCH PAD IN NAUTICAL 
MILES TO NEAREST .1 NM •ISO 

NOTE: 

RI-GAMMA STARTS AT ZERO , 
INCREASES TO 31 DEG AT TO 
•SO SEC AND DECREASES TO 19 
DEG AT TO •171 5Et !LET 
JET> 

RZ-VI INCREASING PER CLI M8 
PROFILE FROM 1342 FPS AT TO 

R3 - H INCREASING PER CLIMB 
PROFILE 

IF BUOST 15 UNSATISFACTORY AND 
ABORT JS DESIRED BUT NOT INITIATED 
BY THE EDS, TWIST TRANSLAT ION 
CONTROL TO ABORT POSIT ION 1ccw,. 
CHEC~ AGC DISPLAYS PRO<;RAM 17 

3. AT Oi 01 ON DET SET ABORT SYSTEM 
•OX UUMP SW TO RCS CMD AUTO 
POSITION 

4 o AT OJ 50 ON OET SET L/V AOA/5PS PC 
SW TU 5P5 PC POSITION 

5. AT APPROX 02 10 ON OET (JUST PRI OR 
TO 5!B/51VB SEP> TURN ABORT SYSTEM-
2 ENu OU T SW TO OFF 

WARNING: 

b. 

STEP MUST BE COMPLETED BETWEEN 
02 lo AND 02 26 . 

AT Ol lb ON DET SET SPS GlMBA L 
MONITOR CONTROLS 

PITCH I SW - START (MOM) 
RELEASE TO ON 
PITCH 2 SW - START (MOM> 
RELEASE TO ON 
YAW I SW - START <MOM) 
RELEASE TO ON 

•190 

12 00 

•2l 0 

• 220 

"23 0 

P l l 

P l l 



15,- A Tl 
CON T MlJU I:. 
µR t ,tN I 

'.:!C:, - tJ +r., 
MUr .. 11uk 
f.J~ t.S t:.h r 

AT T 2EHO • 171 ~El 
1,T UREU TIMI:. OF LET 
J l:.TTlSON ) TERMINA TE 
MUNI TOH OF CM /SM SEP 
Dl SCRETE 

Tl:.RMINATE P 11 AN D 
GO TO BOOS T MONITOR 
POST - LET JETTIS ON 
PHOC,RAM (P 121 

l:. X IT P 11 

VERIFY SIB CUTOFF, 
S!B/ SIVB SEPA RATIO ~, 
ANO SIVB IGNITION ~T 
ABOUT 146 SEC ON T"E 
DIGITAL EVENT TIME~ 

AT +171 SEC ON THE 
DIGITAL EVENT 
TIMER MANUAL LY JET­
T! SON THE LET 

MONIT OR DSKY : 
OBSERVE TERMINATI ON 
OF P 11 AND DISPLA Y 
OF P 12 

EX! T P 11 

YAW 2 SW - STAHT (MOM) 
RE LEASE TO ON 

7, VER l~ Y GIMBAL POSITI ON INu lCATOR5 
REMAIN AS FOLLOWS: 

A, PIICH + 0 , 4 DEG !NOMINAL) 

B, YA•+ 3, 6 DEG (NOMINAL) 

a. SET ABOR T SY STEM - LIV RATES Sw TO 
OFF 

9 , AT 02 20 ON DET VERIFY 5 , 6 , 7, 8• 
L/V 1:.NG I NE LIGHTS ILLUMIN ATE 

t l.4 () 

10 , AT U2 26 ON DET Vl:. RIFY l, 2 , 3 , 4 ,;, 5c, 
L/V ENGINE LI GHTS ILLUMINATE 

11, AT U2 33 ON DET (APPROX! VER IFY 
LIV ENGINE LI GHTS OUT 

12 , AT U2 34 ON DET Vl:.RIFY L/V ENG I NI:. 
l LIGHT ILLUMINA TES 

13 , TURN ABORT SYSTEM - EDS ~W TO OFF 

14, AT 02 51 ON DE T SET ABORT SYSTEM 
- MOUE TO TWR JETT SPS MOu E 
POSITION 

• IV CHECK AGC DISPLA YS PROGR AM 12 

I' 11 



APOLL O COMPUTER LOGIC CHECKLIST INTERFACE 

BOO!,T MON ITOR-POST LET JETTISON PROGRAM IP12l 

Ill TO DISPLAY AGC CALCULAT ED TRAJECTJHY PARAMETERS. 

121 TO PREPARE G+N SYSTEM FOR POSSIBLE BOOST ABORT. 

REV 12 

A>>UMPTJONS: I l l SCS 15 IN MON IT OR MO DE, 

I>> - • I l 
CLl1-. l MUl) t. 
Pf"ILS t 1" T 

~l~ - \.:J • i·-. 
MV~ l TUN 
~Hc5 t ~T 

'T l 

12) 155 15 IN ATTITUDE CON TROL MODE, 

13) THE CDUS ARE STILL UNDER THE CONT~OL OF THE BOOST POLYNOMIALS STARTED IN PROGRAM II• THIS CONTROL 15 CONTINUcO 
FOR THE FI RST 5 SECONDS OF THIS PROGRAM, 

14 1 THE PROGR AM 15 NO RMALLY AUTOMATICALLY SELECTED BY THE BOOST MONITOR-PHE LET JETTISON PROGRAM IP Ill 

AGC 

AGC PROG 
SELECTI ON 

STAR T BOOST MON I TOR ­
P05 1 LET JETTISON 
PHOuRAM IP 12 ) 

DISP LAY PROGRAM 12 

51Ak T MONI TOR OF 
S!Vb/C SM SEPARA TION 
iAclORTl DISCR ETE 

GRJUND CREW 

MONITOR DSKY: 
OBSERVE DISPLAY OF 
PROGRAM 12 

CHECKLIST 

• I CHECK AGC DISPLAYS PROGRAM 12 

T !ME 

• 10 

TOTAL 
T !ME 

• 20 

P I< 



UPON RtCE!PT OF 
SIVB/CSM SEPAR AT ION 
CAtlORT> DISCRETE 
F~llM MbC GO 
Tu CSM ABORT -
FIRST ABORT BURN 
PROGRAM CP 7 11. THE 
MESC CON TROLS AN ABORT 
SIVB/C~M SEPARAT ION 
SEQUENCE . THIS 
StOUENCE MUS T BE 
IN IT IATED MANUALLY 
BY THE CREW BY 
T•ISTINu THE TRANS­
LATION CON TROL TO 
TH E ABORT POSI TI ON 
CCC w> 

. ABORT 

TERMINATE 
OE LT A V 
MON I TOR 
ROU TINE 
CR 24) 

TERMINA!t 
P 12 ANO 
GO TO CSM 
ABORT ­
FIRST 
ABOR T BUkN 
PROGRAM 
C P 7 1 l 

EXIT Pl 2 

>t. LECT >1118 
TMKtSHOLO FOR USE 
bY DELTA V MON IT OR 
,ou 11,E CR - 2 4) 

i30 

14 0 

,so 

• 80 



73 

CAL L U~LTA V MONITOR 
RUUT INc !R- 24) 

DISP LA Y ON DSKY: 
Vlo N4l 
R l - G MAX 
R2 - PERIGEE ALT 
R3 - TFF 

G MAX - MAX PR E­
DICTED G FOR 
FREE FALL AND 
ENTRY AT BANK 
AN<,U OF 
60 UE GREES 
(L/U MAX• ,34) IN 
GS TO NEAREST 
, 0 1 G 

PtRJGEE ALT - ALT! 
TUD E OF PERIGEE 
AB OV E THE MEAN 
EQUAT OR IAL 
RADIUS , IN 
NAUT ICA L MI LE S 
TO NEAREST ,l NM 

!FF - TIME OF FREE 
FALL TO 300 , 000 
FT , ABOVE MEAN 
EQ UA TORIA L 
RAUI US , IN MIN , 
AND SEC , TO 
NEAREST SEC, 
MAX READ ING IS 
59 59, IF 
PE RIGEE ALT IS 
GR[A T ER THAN 
300,000 FT THE 
DISPLAY WI LL 
RE..; D 59 59 . 

MONITOR DISPLAYS 
(Al FDA!: 

ATT ERRORS EQUAL 
TO ZERO (ONLY 
AFTER I 55 IS I N 
f !NE ALIGN MODE 
AFTER LET JET 
• 5 SEC I 

ATT RA TES LESS 
THAN OR EQUAL TJ 
--DEGREES/SEC 

BALL INDICATES 
GRADUAL VEHICLE 
PITCHOVER 

CBI WINDOW: 
OBSERVE VEHICLE 
PITCHOVER W,R,T, 
HORIZON 

(Cl DSKY: 
RI - G MAX LESS 
THAN OR EQUA L TJ 
---G 
R2 -PERIGEE ALT 
INCREASING 
R3 - Tff GREATE, 
THAN OR EQUAL TJ 
---SEC, 

• JI MONITOR DISPLAYS 

• 

1, MONITOR FDA! 

A, ATTITUDE ERRORS EQUAL TO ZERO 
CONLY AFTER ISS IN FINE ALIGN 

MODE AFTER LET JET • 5 SEC> 

B, ATTITUDE RATES LESS THAN--DEG/SEC 

C, ATTITUDE BALL INDICATES GRADUAL 
SC PI TCHOVER 

2, MONITOR WINDOW 
OBSERVE SC PTJCHOVER W, R, T, 
HORIZON 

3, MONITOR DSKY 
Vl6 N41 
Rl-GMAX 
R2-PERJGEE ALT 
R3 -Tff 

G MAX,-MAX PREDICTED G FOR 
FREE FALL AND ENT RY AT BANK 
ANGLE OF 60 DEGREES CL ;D 
MAX•,341, IN GS TO NEAREST 
,01 G 

PERIGEE ALT-ALTITUDE 
Of PERIGEE ABOVE THE MEAN 
EQUATORIAL RADIUS, IN NAUT­
ICAL MILES TO NEAREST , l NM 

TFF - TIME Of FRE~ FALL TO 
300 , 000 FT, ABOV E MEAN 
EQUATORIAL RADIUS, IN MI N, 
AND SEC TO NEARE ST SEC, MA X 
READING JS 59 59, IF 
PERIGEE ALT IS GREATER THAN 
300,000 FT THE DISPLAY WILL 
READ 59 59, 

P 12 

• 90 

11 00 

111 0 

,12 0 

•13 0 

P 12 



1 S~ A 1 l 
l O~ T Mull t 
~t.MOVt.lJ 

IS~ rJ ,;t 
All <,N MlJUt 
~KtSt~l 

AT T ZE RO • 17b SEC 
!LE T JET • 5 SEC> 
TtRM!NATE CUU DR IVE 

CO MMANU 155 
TD FIN E ALI GN MODE 

_____ _.__· __________ _ 

15 BOOST 
SATISFACTORY 

. y 

GO TO CSM ABORT 
-FI RST ABORT 

• • BURN PROGRAM 
••••••••••••••••IP 711 BY TwlST-

• ING TRANSLATIO~ 
• CONTROL TO AB O~ ! 

POSITION (CCWJ 

MONITOR USKY A-~~ 
• OBSERVE TERMINA• 

TI ON OF P 12 A~~ 
DISPLAY OF P 71 

t XIT P 12 

• NO TE: 

G MAX - SHOULD BE LESS THEN 
--G 

PERIGEE ALT - SHOULD BE 
INCREASING 

I 

TFF SHOULD BE GREATER THAN 
--SEC. 

IF BOOST IS UNSATISFACTORY AND 
ABORT IS DESIRED Twl5T TRANSL ATION 
CONTKOL TO ABORT POSITI ON (CCWI 
CHECK AGC DISPLAYS PROGRAM 71 

p i, 

'14 0 

• 1 50 

ll bO 

117 0 

•I BU 



HU LL) 

DELI A V MON I TOR 
RUU T ! NE IR - 241 
DETECT S SHUTDOWN OF 
SI VB 

UPUA TE ORB IT AL 
CU MPU TATION 

FLASH VERB- NOUN TO 
RtDUEST PROCEE D AND 
DISPLAY : 

Vlb N42 
RI - UELT A R 
R2 - PERIGEE ALT 
R3 - TFF 

DtLTA R - MISS 
DIST ANCE ALONG 
~ROUNU TRACK FROM 
UI SCR tTE RECOV ERY 
AREA FOR FR EE FA L 
AND t NTRY . ASSUMES 
UP LI FT EDUA L 
TO . 17 TIMES ORA~ 
AND Nil OU T OF 
~LA NE FORC E UUR! NG 
tN TRY 0 PO LA RITY 
INDIC ATES OVER ­
SHOO T I• I OR 
UN DE RSHOO T 1- 1 OF 
RECUVtRY AREA . IN 
NAU TICAL MILES TO 
NEA RE ST • I NM. 

••IT FOR KEYBO ARD 
ENfRY 

Tt ~M ! NAT t FLASH UPON 
,tC t lP T OF PRO CEED 

VERIFY SHUTD OW N OF 
SIVB 

MONITOR OSK Y: 
OBSERVE VERB- NOUN 
FLASH AND DISPLA Y 
OF; 

RI - DELTA R 
VER Y LARGE 

R2 - PERIGEE ALT 
SHOULD BE 
GREATE R THAN 
8 0 NM. 

R3 - TFF SHOULD 
READ 59 59 

KEY IN PR OCEE D TO 
TERMINATE DI SPLA Y 

V 33 E 

• 111 VERIF Y SHUTDOWN OF SI VB 

I, VERIFY LIV ENGINE - I LI GHT 
ILLUMINAT ES 

NOTE ; 

OCCUkES AT APPROX 10 0 7 

• IV MONITUR DSKY ; 

I, CHEC~ AGC FLASHES VERB- NOUN TO 
RE DUEST PR OCEED ANO DISPLAYS; 

Vlb N42 
RI - DELTA R 
R2 - PERI GEE ALT 
R3-TFF 

DELTA R - MISS Dl>TANCE 
ALONG GRO UND TRAC ~ FROM 
DISCRETE REC OV ERY AREA FOR 
FREE FALL ANO ENT RY, 
ASSUMES UP LIFT EUUAL TO 

, ,17 TIMES DRAG ANU NO OUT 
0

0F PLANE FORCE DURING ENT RY 
POLARITY INDICATES OV ER-
SHOO T l•l OR UNDERSHOO T 1- 1 
OF REC OV ER Y AREA I N 
NAUTICAL MILES TO M 
NAUTICAL MILES TO NEA RES T 
e l NM, 

DELTA R - SHOULD bE LA RGE 

PE~ IGEE ALT - SHPULU BE 
GR EATER THAN 80 NM 
TF, - SHOU LD BE 59 59 

2, KE Y IN PROCEED IV 33 El TO 
TERM I NATE DISPL AY 

P 12 

11 90 

, 21 c, 

1' 22 0 

, n c, 

P 12 



HULO 

00 OR BITAL PARAMETER 
DISPLAY ROUTIN E 
'" 3 4 ) 

FLASH VERB• NOUN 
TU REQUES T PLEASE 
PcRFORM SELECTI ON 
OF AGC IDLING PRO ­
GRAM IPOO) 

VSO N07 
Rl - 00000 

TRAN~MIT . 
JRBITA L •• ••• •• •• •• • 
INSERTIJN 
CONFIRMATION 
TO CREW 

RECEI VE ORBITAL 
INSERTION CONFIRMA ­
TION FROM GROUND 

00 ORBITAL PARAMETE~ 
DISPLAY ROUTINE 
IR 34) 

MONITOR DSKY: 
OBSERVE VERB - NOUN 
FLASH TO REQUEST 
PLEASE PERFORM 
SELECTION OF POO 

• V RECEIVE ORBITAL INSERT ION CON-
FIRMATION FROM GROUND 

* VI SET THE FOLLOWING SW ITCHES: 

I , EDS POWER - OFF 

2, SPS INJECT PREVALVE A - OFF 

3, SPS INJECT PREVALVE B - OFF 

4, SPS (, JMBAL MOTOR , PITCH I - OFF 

s. SPS GJMBAL MOTOR, PITCH 2• 0FF 

6 , SPS (,JMBAL MOTOR, YAW !·OFF 

7 . SPS <.,JMBAL MOTOR , YAW 2-0FF 

8 , SPS <.,JMBAL MOTOR CKT BKR: 
I PITCH 2 - BAT A - OPEN 
I YAW 2 - BAT A - OPEN 

• VII PERFOSM ORBITAL PARAMETER DISPLAY 
ROUTI NE IR 34) 

* VIII 

I , CHEC• AGC FLASHES VERB - NOUN TO 
REOUcST PLEASE PERFORM SELECTI ON OF 
AGC IDLING PROGR AM IPOO) 

VSO N07 
Rl - 00000 

P 12 

1250 

#260 

#270 

1280 

1290 

P 12 



77 

I ~::, - t- l 1'-l t. 

AL l GN MUL>t 
1-l~L 51:. ,-. T 

Si...::> - v • /\1 
MUf'. l lU~ 
PHt.~tt.1 

WA IT FOR • EY BOARO SELECT AGC IDLING 
ENTRY • • •., ••,,,, •• •. • •• • • PROGRAM (POO) 

Tt. HMINAIE FLASH UPON 
Rt.CEIP T OF NEW 
PROC,RAM 

TtHMINAIE Pl2 AND 
GU TO PR%RAM 
5t.LLCTUJ 

EXIT Pl 2 

V37E OOE 

MONITOR DSKY; 
OBSERVE TERMINATIO~ 
OF PIZ AND DISPLAY 
OF POO 

. 
EXIT Pl2 

2, SELELT AGC IDLING PROGRAM; 
KEY IN 
V37E COE 

3, CHEC• AGC DISPLAYS PROGRAM 00 

NOTE; 
POO •ILL TERMINATE AVERAGE G 
CALCULATION, SIVB/CSM SEP !ABORT> 
DISCRETE MONITOR, AND DELTA V 
MON! TOR IR24l, 

P 12 

13 00 

i 310 



AP :JLLO COMPUTER LOGIC CHECKLIST INTERFACE 

BOOST MONITOR - LET ABORT PROGRAM lP 17J REV 5-25 - 66 

lll TO PROVIDE AN INERTIAL REFERENCE FOR THE FDA! DURING LET ABORTS . 

l2J TO REDUCE THE G•N GENERATED ATTITUDE ERRORS TO THE FDA! AS THEY CANNOT BE GENERATED WITH ANY MEAN!Nu bY G• N DuRll<G 
LET ABORTS . 

A,,UMPTION5 : lll AFTER LET AB OR T THE CREW WI LL CONTROL CM ATTIT UD E U5l~G THE ROTATION LONTROL AND THE FOAi bALL. THE ATT ! TUUE 
ERR ORS ON THE FOAi WILL NOT BE VALID FOR ATTITUDE CONTROL. 

155- A TT 
Cu~ T MUUo 
PR t,tNT 

~C5 - <J • 1-. 
Ml)~l l lJK 
Pt<tS t N T 

?8 

l2J THE PROGRAM 15 NORMALLY AUTOMATICAL LY SE LECTED BY THE BOOST MON ITOR-PRE JETT ISON PROGR AM !Plll WHEN THE A~C 
RECEI VES THE CM/SM SEP ARATION DISCRETE. THIS DISCRETE 15 ORIGINAtED BY THE MSC UPON RECEIPT OF A b005T ABORT 
REQUEST FROM THE CREW OR FR OM THE EMERGENCY DETECTION SYSTEM 

AG( 

CM/5M SEPARA TION 
DISlRElE MONITOR 
ESTABLISHED BY bOO ST 
MlJN IT OR- PR E LET 
JETTISON PR OuRAM 
IP I ll wAJTS FOR 
DISCRETE 

STA< ! LES 
ABO< ! SEQU­
ENC E 
I . SEPARATE 
CM/5 ~ 

CREW 

CRE W PROG 
SELECT 10~ 

• WHEN BOOST ABORT 15 
•••• • DESIRED TW IST 

TRANSLATI ON CONTROL 
TO ABORT POS ITl :JN 
lCCWJ 

2. SEND CM/SM 
SEPA,AT ION 
DIS"ETE TO G• N 

--------------------3. FI RE LET • ••• • OBSERVE LET MOT:JR 
MOT:J< IGN ITI ON 

CHECKLIST 

. I INITIATE ABORT 

1. WH EN ABORT 15 INIT IATED bY EDS QR 
WHEN BOOS T ABORT 15 DE51kED H.!S T 
TRAM5LAT! ON CON TR OL TO AbORT 
P05l T! ON !CCWJ 

2. 5ET REACT ION CONTROL 5Y5 C/ M 
PRE,5 /0FF 5W TO CtM PRESS 

3 . SET C/ M-5 / M SEP A AND B 5W5 

• 11 VERIFY AUTOMATIC RESET OF UET 

NOTE: 

TO UP 

T ! ME 

• I 0 

• 20 

TOTAL 
TIMt 

P l 7 



71 

I ::, ::, F I t~ t:. 

ALJ<.,N MUU t 
PR t~t ST 

51ART eoO ST MONI TOR ­
Ltr A~ORT PR OGRAM 
( P l 71 

DISPLAY PR OGRAM 17 

CuMMANU 155 TO FI NE 
ALIGN MUUE 

DISPL AY ON DSKY: 
Vlb N4 0 
Rl - l, AMMA 
R2 - VI 
R3 - H 

GAMMA - INERTIAL 
Fl ll,HI PATH ANGLE: 
AN GLt 6ETw EEN 
I Nl RTI AL VEL OCI TY 
AND l Hl LOCAL HOR­
IZ ON lAL , IN 
UEGRtlS TO NEAR­
EST , Ol DEGREE , 

VI - INt Rl lAL VEL -
UC 11 Y, IN FT I SEC 
10 Nt AR EST Fl / SEC , 

H - VEH ICL E ALTIT UD l 
ABOV E THE LA UN CH 
PAD , IN NAUT ICAL 
MILt S TO NEA REST 
• t fiM . 

MONITOR DSKY: 
OBSERVE DISPLAY OF 
PROGRAM 17 

MONITOR DSKY: 
OBSERVE DISPLAY OF 
GAMMA, VI AND H 

PROCEED WITH LET 
ABORT PROCEDuRES 
USING FDA! BALL AS 
AN ATTITUDE REFER­
ENCE AND MONITOR 
DSKY AS DESl~ED, 

IF DtT NOT RESET TO ZERO AND 
STARTED, SET DIGITAL EVENT TIMER­
RESEl/UP/DOWN SW TO RESET THEN UP 

• Ill OBSERVE LET MOTOR IGNITION 

• IV CHECK AGC DISPLAYS PROGRAM 17 

• V CHECK AGC DISPLAYS: 
Vlb N40 
RI -GAMMA 
R2-VI 
R3 - H 

GAMMA - INERTIAL FLIGHT PATH ANG LE : 
ANGLE BETWEEN INERTIAL VE LOCITY 
AND THE LOC AL HORIZONTAL , IN 
DEGKEES TO NEAREST , Cl DEGREE, 

VI - INERTIAL VE LOCITY , IN FT /SEC TO 
NEAREST FT/SEC, 

H - VEHICLE ALT IT UDE ABOVl THE LA UNCH 
PAD, IN NAUTICAL MILES TO NEAR EST 
. 1 t'iM . 

• VI WHEN LM PROPORTIONAL RATE CONTROL 
IS DE51RElJ: 

I, SET THE FOLL OW ING SWITCH POSITI ON 

A, ATTITUDE/MONITOR/EN TRY - ENTR Y 

• VII PR OCtEU •ITH LET AbORT PR OCEDURES 
US IN~ FDA! BALL AS AN AT TI TUD E 
REFEKENCE AND MONITOR OSKY AS 
DES I KEO 

P 17 

•50 

• bO 

• 70 

• dO 

l 7 



UNDEF INED 

CAUTION: 

ATTITUDE ERROR INDICATORS WILL NOT 
BE VALID FOR ATTITUDE CONTROL 

P 17 



SI 

APOLLO COMPUTER LOGIC CHEC~LIST INTERFACE 

COA>T - LANDMARK TRACKIN G NAVIGATION MEASUREMENT PROGRAM (P22l REV 14 

I l l TD LOCA TE AND TRACK A LANDMARK SUITABLE FOR NAVIGAT ION PURPOSES. THlo MAY BE DONE BY THE AGC WITH THE OPTICS 
AUT OMA TIC ALLY POl ~TED AT A •KNOWN• (SEE ASSUMPTIONS BELO•iLANDMARK WHOSE LONGITUDE, LATITUDE, AND ALTITUDE HAVE BEEN 
KEYtU INT O THE DSK Y BY THE ASTRONAUT. IT MAY ALSO BE DONE BY THE ASTRONAUT WITH THE OPTICS MANUALLY POINTtD AT A 
•~NOWN• LA NDMARK PREDETE RMINED BY THE ASTRONAUT OR A •KNOoN• OR •UNKNOWN• (SEE ASSUMP TI ONS BE LOW! LANDMARK 
SE LEC TE D AT WILL DUR ING SEARCH FOR TARGETS OF OPPORTUNITY . 

121 TO OB TA IN A SIGHTING MARK ON THE CHOSEN LANDMARK. 

131 TD CALC ULATE THE ORBITAL PARAMETER CHANGES GENERATED av THE LANDMARK oIGHTING. 

141 TO DISP LA Y TME OR BITAL PARAMETER CHANGES GENERATED, FOR DECISION AS TO THEIR VALIDITY ·ey THE ASTRONAUT/GROUND 
BEf ORE TH EIR INCJ~PORA TIJN INTO THE AGC CALCULATION OF SC POSITION ANO VELOCITY. 

• >>UMP II UN5 : I ll THERE AR E TW O TYPES OF LANDMARK TRACKING METHODS: 

IAI • KNOW N" LANDMA~K TRACKING-THE TRACKING OF A LA~OMARK IDENTI FIED TD THE AGC BY LATITUDE, LONG JT UDE,AND 
ALTIT UDE AFTER THE MARKS ARE COMPLETE. 

181 "UNK NO WN" LANDMARK TRACKING- THE TRACKING AND ~ARKING OF A LAN UMARK OR SURFACE FEATURE IDENTIFIED TD THE 
AGC ONLY AS AN UNKNOWN LANDMAR K• 

121 DUR ING THIS PROGRAM TrlE G• N SYSTEM WILL HAVE ND RESPO~SIBI LITY FOR ATTITUDE CONTROL OF THE VEHICLE • P055lbLE 
AT TIT UDt cON T~DL METHJDS MIGHT BE AS FOLLOWS (IN, ALL CASES CARE MUST oE TAKEN TD MONITOR POSSIBLE IMPENDIN~ G• N 
uJMB AL LOCK !. 

IA> MANUAL CON TR OL BY THE PILOT OR NAVIGATOR WITH THE ROTATION CONTROL. 

161 MANUAL RATE CONTROL BY THE NAVIGATOR WITH THE ~INIMUM IMPULSE ~ONTRDL . 

131 THE PROGR AM ~Ay BE PE•FDRMED WITH SIVB ATTACHED IF TnE SIVB 15 IN A SuITABLE ATTITUDE FDR LANDMARK TRACKING. 
TH E SJVB WI LL BE CON T~ OLLING 5/C ATTITUDE IN ONE OF T•O MODES: 

IAI IMJ ALIGNMENT MODE-THE CSM + Z AXIS 15 PDI~TED AWAY FROM THt EARTH AND THE CSM + X AXIS 15 ALON~ THE 
LOCAL "J• IZ DN TAL IN THE DIRECTI ON OF FLIGHT. 

1B1 LANv MARK T•ACKING MODE - THE SI VB IS ROLLED !BO DEGREES AND PITCHED 20 DEGREES NOSE DOWN FROM THE !MU 
ALJ GNME ~T ATTJTJDE TD ENABLE SIGHTING OF LANDMA~KS. THE VEHIC LE wJLL NORMALLY BE IN THE JMU ALIGNMENT 
MUDE wJT n THE LANUMARx TRACKING MODE COMMANDED PERIODICALLY FOR A FIXED TIME BY THE SIVB ATTITUDE CONTROL 
SY5 TEM . 

14> THE G+N 5TAk TJP AND CnECK OU T PROG~AM (P051 AND THE INFLIGHT ALIGNMENT-IMU ORIENTATI ON DETERMINATION PROGRAM 
(P51> MUST BE co~PLE TED BEFORE THt COMPLETI ON OF THIS PRJ~RAM . 

THE 155 MA Y aE: 
(A l OFF (STAND BY! 

16 ) or .. AND NOT ALI GN ED SINCE TURN ON. 

IC> 0~ AND AT A~ INE RTIA L O• IENTATION KNOWN ONLY INACCURATELY BY THE AGC , l,E. HAVIN~ BEEN ALIGNED AT 
LEAS T J~C E SI NCE TURN ON BUT NOT WITHIN THE LAST 3• HOURS. 

P 22 



P~Uu 
l O~l 

,,... 

P 22 

<DI DN AND AT AN INERTIAL DRIENTATION KNOWN ACCJRATELY BY THE AuC , I.E. HAVING BEEN ALI GNED WITHIN THE LA~l 
3 HOURS . 

IF <Al 15 TRUE AND P22 15 SELECTE D• THE AGC WILL AUTJ~ATI CALL Y SELECT P05 . 
IF <Bl 15 TR UE AND P22 15 SELECTED• THE AGC WIL L AUTJ~ATICALLY SELECT P51• 
IF (Cl JS TRUE THE AGC MA Y OR MAY NOT HAVE A SATISFACTORY INERTI AL REFERENCE TO COMPLETE THE PROGRAM. 
If <0 1 15 TRUE THE AGC HAS A SATISF AC TORY INERTIAL REFERENCE . 

(51 THE GROUND lRACK DETE•MINATI ON PROGRAM P 24 15 AVAI LABLE TO AID THE C~EW IN THE SELECTI ON OF APPROPRIATE 
LANUMARKS PRIOR TO THE SELECTION OF P22 AND TO PROVIDE UPDAT ED GROUND TRAlK INF ORMATI ON AFTER THE COMPLETION OF P22 . 

lbl THE PROGRAM 15 SELECTED BY THE ASTRONAUT BY DSKY ENT~Y. 

• 25 MINU TES FOR UNKNO WN LANDMARK 

AGC GROUND CREW CHECKLIST TIME TOTAL 
T !ME 

• I CONFIRM OR SELECT FOLLOWING SW IT CH 
POSITIUNS AT MDC IF SIVB NOT 
SEPARATED 

PANEL 8 

1. DIRECT RCS - OFF 
• 10 

2. LIMIT CYCLE - OFF 

3 • AT TIT UDE DEADBAND - MAX 

, . • 05u ENTRY - OFF 

5, LOCA L VERTICAL - OFF 

bo DE Ll A V - OFF 
• 20 

1 . G+N/SCS - scs 

e. ATTITUDE/MONITOR/ENTRY - MONI TOR 

9 . A•C RO LL CHANNEL - OFF 

10 . B• D ROLL CHANNEL - OFF 

11. PITlH CHANNEL - OF F 
• 30 

12, YAW CHANNEL - OFF 

p 2L 



P n 

13, ROLL RATE GYRO - BMAG 

14, PITCH RATE GYRO - BMAG 

15, YAW RATE GYRO - BMAG 

PANEL 25 14 0 

I, FDA( LTG - ACI 
(OPTIONAL - FOR FDA ! CHECK OF 
G(MbAL ANGLES) 

2, GROUP 1-ACI - CLOSED 

3, GROUP 1-AC2 - CLOSED 
•50 

4, GROUP 2-ACI - CLOSED 

5, GROUP 2-AC2 - CLOSED 

b, GROUP 1-MNA - CLOSED 

7, GROUP 1-MNB - CLOSED 

8, GROUP 2-MNA - CLOSED 
06 0 

9, GROUP 2-MNB - CLOSED 

10, DIRcCT CONTROL-MNA - CLOSED 

II, D(RcCT CONTROL -M NB - CLOSED 

12, A&C ROLL-MNA - CLOSED 

13, A&C ROLL-MNB - CLOSED 
'70 

14, B&D ROLL-MNA - CLOSED 

15 , B&D ROLL - MNB - CLOSED 

lb , PITLH-MNA - CLOSED 

17, PITCH-MNB - CLOSED 

18, YAW -M NA - CLOS ED 
• BO 

19, YAW -MNB - CLOSED 

20, G&N SYNC - OFF 

2 I, EVE~T TIMER MNA - CLOS ED 

22 , EVENT TIMER MNB - CL OS ED 

p 2 £ 
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23, GIMbAL MOTOR CONTROL 
BAT A• OPEN 

24, GIMBAL MOTOR CONTROL 
BAT B • OPEN 

25, GIMbAL MOTOR CONTROL 
BAT A• OPEN 

26 , GIMbAL MOTOR CONTROL 
BAT B • OPEN 

MISCELLANEOUS 

PITCH 

PITCH 

YAW 

YAW 

I, TRANSLATION CONTR OLS . LOCKED 

2, ROTATION CONTROLS · PINNtD 

PANEL b 

I , ATTITUDE SET• OFF 

PANEL 7 

I, NORMAL/OFF/DIRECT ON · OFF 

PANEL 

I, FOAi SELF TEST• OFF 

2, FOAi BRIGHTNESS · SET 

3, FCSM • AUTO/OVERRIDE · OVERR IDE 

4 , FCSM • ON/OF F/REStT · OFf 

PANEL 24 

I, SCS POWER • ACI 
!OPT IONAL• FOR FUAI CHECK OF 
GIM bA L ANGLES) 

2, RATt GYRO POWER· AC! 

3, BMA~ POWER• AC2 

P 22 

t 90 

11 00 

111 0 

,1 20 

•13 0 

p 2, 



4. ROTATION CONTROL POWE~ - ACZ 

5. TVC POWER - OFF 

6. TVC POWER - OFF 

PANEL 3 

lo PITlH GIMBAL MOTO~ - O>F 

2. PIT,H GIMBAL MOTOk - OFF 

3. YAW GIMBAL MOTOR - OFF 

4. YAW GIMBAL MOTOR - OFF 

5. INJtCT PREVALVE A - OFF 

6. INJtCT PREVALVE B - OF F 

PANEL 14 

I • UPHL - BLOCK 

2. DSKY BRIGHTNESS - SET 

PANEL 22 

I• IMU HTR-MNA - CLO$ED 

2. !MU HTR-MNb - CLOSED 

3. IMU- MNA - CLOSED 

4o IMU-MNB - CLOSED 

5. COM~UTER-MNA - CLOSED 

6. COMPUTER-MNB - CLOSED 

7. OPTICS- MNA - CLOSED 

8. OPT1CS- MNB - CLOStD 

9. AC ~owER-ACI - CLOSED 

10 . AC POwER -AC 2 - CLOSED 

ii • G•N - AC POW ER - AC! 

p z, 

• I bu 

• 17 0 

t lt, 0 
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•II, CONFIRM OR SELECT FOLLOWING SWITCH 
POSITIUNS AT MOC IF 51VB SEPARATED 

PANEL 8 

l, OIR~CT RCS - OFF 

2, LIMIT CYCLE - ON 

3 , ATTITUDE DEAOBANO - MAX 

4, , 05G ENTRY - OFF 

5, LOCAL VERTI CAL - OFF 

b, DELTA V - OFF 

7 , G+N/SCS - 5C5 

8 , ATTITUDE/MONITOR/ENTRY - ATTITUDE 

9 , A•C RO LL CHANNEL - ON E OFF , ON E ON 
!SWITCH FOR FULLEST QUAD L~FT ON> 

10 , B• O ROLL CHA NNE L - ONE OFF ,I ONE ON 
(SWITCH FOR FULLEST QU AD LEFT ON> 

ll, PIT CH CHAN NE L - ON 

12 , YAW CHANNEL - ON 

13, ROLL RATE GYto - NO RMAL 

14 , PITLH RATE G'l'RO - BMAG 

15 , YAW RATE GYRO - NORMAL 

PANE L 2~ 

l , FOAi LTG - ACl 

2, GROUP l - ACI - CLOSED 

3, GROUP l - AC 2 - CL OSED 

4, GROUP 2-ACl - CLOSED 

5, GROUP 2-AC 2 - CL OS ED 

b , GROUP 1-M NA - CL OSED 

P 22 

1 200 

1210 

, 220 

1 230 

*25 0 

p 2, 



7, GROUP 1-MNB - CLOSED 

8, GROUP 2-MNA - CLOSEO 

9, GROUP 2-MN8 - CLOSED 

10 , DIRtCT CONTROL-MNA - CLOSED 

II , DIRtCT CONTROL-MNB - CLO~EO 

12, A•C RULL-MNA - ONE CLOSEU FOR 
FULLEST QUAD, OTHERS OPEN 

13, A•C ROLL - MNB - ONt CLOSEU FOR 
FULL EST QUAD , OTHERS OPEN 

14, ~• D ROLL-MNA - ONE CLOSED FOR 
FULLEST QUAD , OTHERS OPEN 

15, B•D ROLL-MNB - ONE CLOSED FOR 
FULLEST QUAD , OTHERS OPEN 

A, QUAD - A•C MNA 
B, QUAD - B+D MNA 
C, QUAD - A• C MNB 
D, QUAD - B+D MNB 

16, PITLH-MNA - ONE OPEN, ONt CLOSED 

17, PITLH -M NB - ONE OPEN, ONt CLOSED 

18, YAW - MNA - ONE OPEN , ONE CLOSED 

19 , YAW - MNB - ONE OPEN , ONE CLOSED 

20 , G&N SYNC - OFF 

21 , EVENT TIMER MNA - CLOSED 

22 , EVENT TIMER MNB - CLOSED 

23 , GIMbA L MOTOR CONTROL 
BAT A - OPEN 

24, GIMcAL MOTOR CONTROL 
BAT B - OPEN 

25, GIMcAL MOTOR CONTROL 
BAT A - OPEN 

26 , GIMcAL MOTOR CONTROL 
BAT B - OPEN 

MISCELLANEOUS 

PITCH 2 

PITCH 2 

YAW 

YAW 

P 22 

1260 

1280 

•290 

'300 

• 310 

P 22 



p 22 

I, TRANSLATION CONTROLS - LOCKED 

2, ROTATION CONTROLS - UNPINNEO 

PANEL 6 

132 0 
I , ATTITUDE SET - OFF 

PANEL 7 

I , NORMAL/OFF/DIRECT ON - OFF 

PANEL 2 1330 

I, FOAi SELF TEST - OFF 

2, FDA! BRIGHTNESS - SET 

3, FCSM - AUTO/OVERRIDE - OVERR WE 

4, FCSM - ON/OFF/RESET - OFF 
1340 

PANEL 2• 

I, SCS POWER - ACI 

2, RATt GYRO POWER - ACI 

3, BMA1.> POWER - AC2 
1 350 

4, ROT~TION CONTROL POWER - AC2 

5 , TVC POWER - OFF 

6 , TVC POWER - OFF 

PANEL 3 

• 360 
I, PIH.H GIMBA L MOTOR - OFF 

2, PIT~H GIMBAL MOTOR - OFF 

3 . YAW GIMB AL MOTOR - OFF 

4, YAW GIMBAL MOTOR - OFF 

P 22 
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5, !NJtCT PREVALVE A - OF F 
'370 

6, INJtCT PREVALVE B - OFF 

PANEL 14 

I, UPTcL - BLOCK 

2 , DSKY BR IGHTNESS - SET 
1380 

PANEL 22 

l, !MU HTR -MNA - CLOSED 

2, !MU HTR-MNB - CLOSED 

3, IMU-MNA - CLOSED 
1390 

4, !MU-MNB - CLOSED 

5 , COM~UTER -MNA - CLOSED 

6 , COM~UTER -MNB - CLOSED 

7, OP TICS-MNA - CLOSED 

8, OPTICS-M NB - CLOStD 
H OO 

9, AC ~OwER-ACI - CL CJ SED 

10 , AC ~OwER - AC2 - CLCJ SED 

II, G•N-AC POWER - ACI 

• l I l, CONF!HM OR SELECT FOLLDw!Nu 5• I !CH 
POSITI ONS AT NAV STATI ON 

•'- l O 

l , FLOuD LluHT CONTROL PR !MAHY - SET 

2, FLOUD Ll uHT CONTROL SECONIJARY - SET 

3 . !MU TRA~SFER - COMPUTER 

4, OPTI CS SLAVE TELESC OPE - STAR Lo, 

5 , OPTIC5 MODc - ZER U OPTIC, •'-2 0 

6 , OPTICS HOLU - OFF 

p z, 
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,c,- ,cs 
MON ! !Uk 
~R tSt NT ilF SIVB NO T SE PARA TED) 

scs-sc, 
AT) I IUU t 
P~tSt NT IIF SIVB SEP ARATED> 

IS>- rl Nt 
ALl ~N MUU t 
PR t!>t NT 

IS PR OGRAM ALLOWED 

. v 

COMMAND CH EC ~ 
FAIL ALARM 

RESET CHECK 
FAI L ALARM 

• CREW PRO:i . 
, SELECTION 

KEY IN LANDMARK 
TRACKING NAVIGATIO~ 
MEASUREMENT PROGRA~ 
IP22 l 

V 37 E 22 E 

OBSER VE CHECK FAIL 
LIGHT ON 

PRESS ALARM RESET TJ 
TURN OFF CHECK FAIL 
LIGHT 

• IV 

7, OPT JCS CONTROLLER SPEED - HI 

B, OPTICS CONTROL LER MOOE - DIRECT 

9 , PAN EL BRIGHTNESS CONTROL - SET 

10 , !MU TEMP , MOOE - AUTO OVERR IDE 

II , ATTITUDE IMPULSE ENABLE - OFF 

12 , CONUITION LAMPS - ON 

13 , AGC MOOE - ON 

14, AGC BRluHTNESS CONTROL - SET 

SELECT AGC PROGRAM FOR LAN DMAR K 
TRACKING NAV, MEAS UREMENT SELECT 
PROGRAM AT AN APPR OPRIATE TIME 
PRI OR TO DESIRED LANDMARK 
ACOUI!>ITION, 

I, ENTtR LANDMARK TRACKING NAV. 
MEASUREMENT PROGRAM IP221 

V37E 22 E 

NOTE: 

POSSIBLE CHECK FAIL. IF PRE SENT 
PROGk AM DOES NOT ALLOW SELECTI ON 
OF Pl2 THE CHECK FAIL LIGHT WILL 
ILLIMINATE ANO THE OLO PROGRAM 
DI SPLA Y WILL REMAIN 

OB SERVE: 

CHEC~ FAIL LIGHT ON ILEB) 
PGNS LI GHT ON ILEBI 
COMP FAIL LIGHT ON IMO() 

GO TO BACKUP PROCEDURES ANO SEL EC T 
A PROGRAM WHICH 15 ALLOWED 

P 22 

1'30 

#44 0 

14 50 
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HOLD FOR NEW 
PRO<.,R AM 
SE LECTI ON 

GO TO PROGRAM 
SE LEC TED 

EXIT P--

SI AR! LANDMARK 
TRACK I N<.> NAVIG ATI ON 
MtASUR tMt:NT 
P~O<,R AM IP 22I 
DI SPLA Y PRO<> RAM 22 

IS THE 155 ORI ENTA­
TION KNOwN FLAG SET? 
!CH E. CK REFSMFLGI 

• y 

I S 155 ZE RO 
FL A<, SET? 

y . , N 

Tt RM I NA TE P22 
~ND <,O TO G• ~ 
>l ARTUP PRO ­
uRAM IP0 5I 

CONSULT BACKUP 
PROCEDURES 

KEY I N PROGRAM 
SELECTI ON AS DESIRE~ 

V37E--E 

EXIT P- -

MONITOR DSKY: 
OB SERVE DISPL AY 
OF PROGRAM 22 

MON !TOR DSK Y: 
OB SE RVE TERMINAT IO~ 
OF P22 AND DISPLAY 
OF P05 

2. CHELK AGC DISPLAY$ PROGRAM 22 

NOTE: 

IF IMU IS I N STANDBY, AGC will 
DISPcA Y P05 , AFTER P05 THt AGC 
SELE CT $ Pao, CREW THEN StLECT S 
P51, AFTER P51 AGC RET URN$ TO POO , 
CREW THEN RESE LECTS P22, 

p 2£ 

#48 0 

149 0 

; 500 
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hOLl) 

EXIT P22 

TE RM INATE P22 
AND GO TO !MU 
OR IE NTATI ON 
DETERMI NA TI ON 
PROG HAM (P51) 

EX IT P22 

FLASH VEHB - NOUN TO 
R[QUES T PL EASE 
Pt~F OR M SE LECTI ON OF 
P~3 

V50N07 
Rl-0005 3 

ADVIS E C'lEW AS 
TO AN TICI ­
PATED G+N 
ERROR S AND 
SEBSEOUE ,~T 
P~OCEDU,ES . 

MONITOR DSKY: 
OBSER VE TERMINATION 
OF P22 AND DISPLAY 
OF P51 

. 
EXIT P22 

MON !TOR OSK Y: 
OBSERVE VERB - NOUN 
FLASH FOR PLEASE 
PERFORM SELECTI ON JF 
P53 

HAS THE 155 BEEN 
ALIGNED WITHI N THE 
LAST 3 HOURS? 

,N ,Y 

-------------------. SHALL I ATTEMPT TO 
BYPASS !MU 
ALIGNMENT 

, N ,Y 

NOTE: 

* V 

IF IMU HAS NOT BEEN ALJGNtD SINCE 
TURN ON , AGC WILL DISPLAY P51 , AFTE R 
P51 AGC RETURNS TO POO, CREW THEN 
RESELECTS P22, 

CHECK AGC FLASHES VERB- NOUN TO 
REOUtST PLEASE PERF ORM SELECTI ON OF 
P53 

V50 N07 
Rl - 0005 3 

NOTE: 

IF THE !MU HAS NOT BEEN ALIGNED IN 
THE PAST 3 HRS, AND/ OR THE 
POSSIBILITY OF GIMBAL LOCK EXISTS 
THE ~REW/GROUND MUST DECIUE IF 
REALIGNMENT CAN BE BYPASSED 

I , IF IMU IS NOT SATISFACOTRILY 
ALluNED SELECT P53 !IF SIVB 
SEPARATED> OR P52 !IF S! VB NO T 
SEPARATED) AFTER P53, AGC RETURNS 
TO P22 , AFTER P52 , AGC RETURNS TO 

P 22 

1540 

055 0 

1 560 

157 0 

P 22 



WAIT FU~ KEYBOARD 
ENTRY 

ADVIS~ C~Ew AS 
TO POSSIBI LITY 
J f GIMBAL LOCK 

AM I WILLING 
TO RISK THE • 
POSSIBILITY Of. 
GIMBAL LOCK 
DURING THE • 
LANOMAR( TRAC< . 
•I NG? 

HAS THE SIVB BEEN 
SEPARATED? 
-------------------. • N 

00 INfL!GHT 
ALIGNMENT -SI VB/ 
I MU ALIGN PRO• 
GRAM (P52) 
BEFORE RESELECT • 
ING P22 

EXIT P22 

00 INfLIGHT 
ALIGNMEN T• CSM/ 
!MU ALIGN PRO• 
GRAM (P53) 

EXIT P22 

p 21. 

POO AND CREW MUST RESELECT P2l. 

1590 

1600 

161 0 

• 620 

f' D30 

P 22 



15S ; I t 
AL!uN MUUt 
µR ~~t NT 

HULi) 

TERMINATE FLASH UPON 
R~CE!P T UF PROC EED 
OK NEW PR OGRAM 

. P 

. H 

. o 

. c 

. E 

.[ 

. u 

.NEW 

. PROG 

EXIT P22 

KEY IN PROCEED 
V33E 

COMMANU 155 --------------------
TO FINE ALIGN MOOE . •••••••••••••••••••• OBSERVE 155 
-------------------- SWITCH TO FI NE ALIJN 

MODE• 

FLASH VEKB - NOUN TO 
REQU EST PLEAS E PE R­
FORM AUT O OPTICS 
P051TIUNING: 

VSO N25 
RI - 000 11 

ESTABLISH ATTIT UD E 
CON TROL OF THE 
VEHICLE BY SOME 
MEANS OTHER THANG&~ 

MONITOR DSKY: 
OBSERVE VERB - NOUN 
FLASH TO REQUEST 
PLEASE PERFORM 
AUTO OPTICS 
POSITI ON ING 

DO I WISH TO POSIT· 
ION OPTI CS AUTO ­
MATICALLY? 

Y. 

z. 

* VI 

• VI I 

IF IMU 15 SATISFACTORILY ALIGNED: 
KEY IN PROCEED 

V33 E 

CHECK FINE ALIGN MODE Ll uH T ON . 

EST AB LISH ATTITUDE CON TROL OF THE 
VEHICLE 

I. IF ~IVB SEPARATED, PI OLET OR NAV . 
USE~ ROTATION CONTR OL TO MANEUVER 

i 6 4 0 

1 65 0 

5/C TO POINT OPTICS SHAFT AXIS 1 66 0 
AT LANDMARK TARGET AREA. MINIMUM 
IMPULSE CONTRO L CAN BE ENAB LE D AND 
USEU BY NAV. TO CONTR OL FINAL 
5/ C RATES, 

• VIII IDENT IF Y KNOWN LA NDMARK ON 
APPHOPRIATE LANDMAR K CHART 

• IX PERF ORM AGC ASSISTED OR MANUAL 
ACQUISITION OF THE LANDMARK 

I . CHECK AGC FLASHES VERB-NUUN TO 
REOuEST PL EASE PERF ORM AUT O OPTICS 
POSITI ON ING: 

VSO N2 5 
Rl - 000 11 

• 6 70 

p 22 

P 22 



WAil FOH KEY BOARD 
ENTRY . 

TtRMINATE FLASH UPON 
RE CEIPT OF ENTEH OR 
PH OCEED. 

• '­
. N 
.T 
. E 

·" 

. P 

. R 

. o 
• c 
.E 
.E 
. D 

<,O TO 
• StT TARGE T FLAG• 
BE LOW 

KEY IN ENTER 

KEY IN PROCEED 
V33E 

IS UNKNOWN LANDMAR< 
TO BE USED 

. Y 

USE SXT 
TO SEARCH 
FOR AND 
ACQUIRE 
SUITABLE 
LANDMARK 

No 

USE SCT 
TO AC­
QU IRE 
KNOWN 
LANDMAR< 

IS LANDMARK SUFF­
ICIENTLY IDE NT I­
FIABLE TO TAKE MAR<S 

.N Y. 

A• NAV WISHES TO POSITION OPl lC S 
AUTOMATICALLY: 
PHESS ENTER 

* B. NAV WISHES TO POS ITI ON OPTICS 
MANUALLY: 

KEY IN PROCEED 
V33E 

Ill SET OPTICS MODE SW TO MANUAL 

121 NAV USES SXT TO MANUALLY 
ACQUIRE AND TRACK UNKNOWN 
LANDMARK OR NAV USES SCT TO 
MANUALLY ACQUIRE ANO TRACK 
KNOWN LANDMARK • 

131 IF LANDMARK IS SUFFICIENT-
LY IDENTIFIAbLE TO TAKE MARKS 
NAV PROCEEDS TO SI GH TING MAHK 
ROU TINE IR 271 

(41 IF LANDMARK NOT IDENTIF IABLE 
NAV SELECTS AN ALTE RNATE 
LANDMARK OR SE LECTS NEW 
PROGRAM AS DESIRED 

P 22 

1 690 

1700 

171 0 

1720 

1730 

1 74 0 

P 22 



DO AU TO OPTICS 
POSITIONING ROUTINE 

IR 28 ) 

ISEE ABOV E) 

GO TO 
SIGHTING 
MARK 
ROUTINE 
(R27) 
BELOW 

DO I WISH TO 
CONTINUE 
EFFORT TO 
TRACK A LAND­
MARK 

.v No 

SELECT 
NEW PRO ­
GRAM AS 
DESIRED 

EXIT P22 

DO AUTO OPTICS 
POSITIONING ROUTINE 

(R 28 > 

2. PERFORM AUTO OPTICS POSITIONING 
ROUTINE (R28) FOR AGC ASSISTED 
LANUMARK ACQUISITION OR PROCEED TO 

p 22 

1750 

l7b0 

1770 

1780 

1790 

p 2l 



'f7 

SE.T TA RG ET FLAG TO 
LANUMARK FOR USE BY 
SIGHTI N~ MARK 
RUU TI NE <R271 

SET MARK INDEX TO 5 
FOR USE BY THE SIGHT 
- ING MARK ROU TINE 
<R27 l 

DU SIGHTING MARK 
RUU TINE. <R 271 

IS UPTICS POINTING 
COMPU TATION IN 
PROCESS? 

. Y 

TERMINATE 
COMPUTATION . 

SELECT FIRST SIGH T• 
ING MARK DATA 

<SEE ABOVE! 

Do SIGHTING MAR( 
ROUTINE (R 27) 

PERFORM SI GH TING MARK ROUTINE 
(R27 I 

p 22 

lb OO 

lbl O 

lb 20 

1 8 40 

p 2< 



HULL> 

CALCULATE ORBITAL 
PA~ AMET ER CHANGES AS 
A RtSULT OF THIS 
LANDMARK SI GHTIN G 
MARK.. 

FLASH VERB- NOUN TO 
REQU ES T PROCEE D ANO 
DISPLAY ORBI TAL 
PARAME Tt R CHANGE S: 

VO b N75 
Rl - ~E LTA R 
R2 - DELTA V 
R3 - MULT MA RK CT R 

DEL TA R - MAGN IT UDE 
OF TH E DIFFERENCE 
BETWEEN THE POS I­
TION STATE VECT OR 
BE FORE AND AFTER 
INCORPORA TION OF 
TH E LANDMARK 
SIGHTING DATA, 
IN N, M, TO NEAREST 
O, l N,M, 

DE LTA V - MAGN IT UDE 
OF THE DI FFE RENCE 
BETWEtN TH E VELO­
CI TY ST ATE VECT OR 
BEFOsE ANO AFTER 
INCORPORA TION OF 
THE LANDMARK 
SIGHTING DATA , 
IN FT/SEC TO 
NEAREST FT /SEC 

MU LT MARK CTR -
FIRS T AND SE COND 
CHARACT ERS - ZERO 
THIRD CHARAC TER -

OESIGNATE5 IF THIS 
15 l !,T OR 2ND 
DATA DI SPLAY FOR 
MARI< BEING PRO­
CESSED 

MONITOR DSKY : 
OBSERVE VERB-NOUN 
FLASH AND DISPLAY JF 
ORBITAL PARAMETER 
CHANGES 

• X CHECK AGC FLASHES VERB-NOUN TO RE­
OUEST PROCEED AND DISPLAYS ORBITAL 
PARAMETER CHANGES, 

VOb N75 
Rl • DELTA R 
R2 - DELTA V 
R3 • MULT MARK CT R 

DELTA R - MAGNITUDE OF THE 
DIFFERENCE BETWEEN THE 
POSITION STATE VECT OR 
BEFORE AND AFTER INC ORP OR A­
TION OF THE LANDMARK 
SIGHTING DATA, IN N,M, TO 
NEAREST 0,1 NM. 

DELTA V - MAGNITUDE OF THE 
DIFFERENCE BETWEEN THE 
VELOCIT Y STATE VECT OR 
BEFORE AND AFTER THE INCOR­
PORATI ON OF THE LANDMARK 
SIGHTING DATA, IN FT / SEC TO 
NEAREST FT / SEC, 

MULT MARK CTR• 
FIRST AND SECOND CHARAC­
TERS - ZER O 
THIRD CHARACTER - DESI G­
NATES IF THIS IS 1ST OR 2ND 
DATA DISPLAY FOR MARK ~E ING 
PROCESSED 
FOURTH CHARACT ER - DES IG­
NATES THE NUMBER OF THE 
MARK NOW BEING PROCESSED 
FIFTH CHARACTE R - DE51 G· 
NATE5 HOW MANY MARKS WERE 
MADE IN THIS SEOUEN CE 

P 22 

1 850 

l 6b0 

16 10 

1680 

t 89 0 

p 22 



'19 

FOUR TH CHA RACTER­
DESluNATtS THE 
NUMBt H Of THE 
MARK NOW BEI NG 
PROCES SED 
FIF TH CHARA CTER ­
UESl1,NA TE. S HOW 
MANY MARKS WER E 
MADE IN THI S 
~EOUtNCE 

ARE ORBITAL 
PARAMETER CHANGES 
ACCEPTABLE FDR IN­
SERTION INTO AGC 
CALCULATION DF 
POSITION AND 
VELOCITY 

• Y N • 

wA!l FOR DSKY ENTR Y •••••••••••••••••••• KEY IN PROCEED 
V 33 E 

TEKMINATE FLASH UPON 
RtCt !P T Of PROC EE D 
DR TER MINATE 

• P 
, R 
, 0 
. c 
• t 
. E. 
. u 

UPOA TE AuC DETE R­
SINA TION OF 
PUSITION AND 
VE. LUCI TY 

T • 
E. 
R. 
M • 

KEY IN TERMINATE 
V34 E 

l. NAV ACCEPTS DATA FOR UPDATE OF 
POSITION AND VE LOCITY IN AGC: 

2. 

NOTE: 

KEY IN PROCEED 
V33E 

NAV REJECTS DATA: 
KEY IN TERMINATE 

V34E 

IF ThE LANDMARK WAS A •KNUWN" 
LANDMARK THE AGC WILL DISPLAY DELTA 
P ANU DELTA V TWICE FOR EACH OF THE 
FIRST FIVE MARKS (UNREJECTED MARKS ) 
"UNKNOWN" LANDMARK THE AGC WILL 

P 2 2 

#9 00 

#92 0 

# 9 30 

t 9 40 

P 22 



155- FINe 
ALI G!'< MU OE 
Ph5t T 

sc,- ,cs 
MON ! ! Ok 

15 THIS A "KNOWN" 
LANDMARK 

N, 

HAV E THE ORBITA L, 
PARAMETER 
CHANGES ~EEN 
COMPUTED TWICE 
FOR THIS MARK 

HA VE ALL 
THE MARKS 
BEEN PRO­
CESSED 

, N ,Y, 

5tLE CT THE 
DATA FR OM THE 
NtXT SIGHTI NG 
MARK 

TERMI NATE P22 AN D 
GO TO AGC IDLING •••••••••••••••••••• 
PRQ<,RAM IP 00 ) 

UR AT TI TUOE 
P~ t St ,-.. T 

EXI T P 22 

MONITOR D5KY: 
OBSERVE TERMI NATI ON 
OF P 22 AND DISPLAY 
OF P 00 

EXIT P 22 

* XI 

DISPLAY DELTA P AND DELTA V ONCE 
FOR THE FIRST TWO MARKS 
CUNRtJECTED MARKS), 
THE NAV MUST ACCEPT OR RE JEC T THE 
DATA IN EACH DISPLAY, 

CHECK AGC DISPLAYS PROGRAM 00 

P 22 

1 95 0 

• 960 

• 970 

• 99 0 

, 1000 



APOLLO COMPUTER LOGIC CHECKLIST INTERFACE 

COAST-STAR-LANDMARK NAVl~ATION MEASUREMtNT PROGRAM (P231 REV 11 b/lblbb 

<ll TO OBTAIN THE ANGLE BETWEEN A NAVIGATION STAR AND AN EARTH/LUNAR LANDMARK OR THE EARTH/LUNAR HORIZON FOR 
NA Vl~ATl ON PURPOSES , FOR MISSION 204 THIS PROGRAM WILL BE AN ABBREVIATED SEOUENCE FOR tXPERIMENTAL ANALYSIS UNLY , IT 
WILL BE DONE ONLY FOR THE STAR/LUNAR HORIZON CASE DR THE STAR/LUNAR LAN DMARK CASE , 

A,,uMµ J IONS : Ill THI S PROGRAM DOES NOT REOUIRE THAT THE ISS BE ON , 

! 2 ) THE VEHICLE PJ SITION, TIME OF MARlS, AND THE OPTICS ANGLES WILL BE ON THE AGC DOWNLINK, IF THE PRO~RAM l~ NUT 
CO NUUCTE D OV ER A GROUND STATION THE NAV MUST RECORD THE JPTICS ANGLES AND TIME FOR EACH MARK, 

<3> THE PROGRAM MAlES NO PROVISION FOR VEHICLE ATTITUDE CJNTROL AND IS INUEPENDENT OF THE METHOD USED, 

141 THE PROGRAM I S SELECTED BY THE ASTRONAUT BY DSKY ENT~Y, 

AGC GRJUND CHECKLIST 

•I, CONFIRM QR SELECT FOLLOWING POSITIONS 
AT MOC 

PANEL 8 

l, DIRtCT RCS - OFF 

2, LIMIT CYCLE - ON 

3, ATTITUDE DEADBAND - MAX 

4, , Q5y ENTRY - OFF 

5 , LOCAL VERTICAL - OFF 

b, DELIA V - OFF 

7, G•N / SCS - SCS 

8 , ATTITUDE / MONIT OR/E NTRY-ATTIT UD E 

9 , A&C ROLL CHANNEL• ON 

10 , B&D ROLL CHANNEL • ON 

11 , PITlH CHANNEL - ON 

TIME 

• 10 

• 20 

TUTA L 
TI Mt 

P 23 



p 23 

12, YAW CHANNEL - ON 13 0 

13, ROLL RATE GYRO - NORMAL 

14, PITCH RATE GYRO - NORMAL 

15, YAW RATE GYRO - NORMAL 

PANEL 25 
t4 0 

I, FDA! LTG - OFF 

2, GROUP 1-ACI - CLOSED 

3, GROUP I-AC 2 - CLOSED 

4 , GROUP 2-AC I - CLOSED 

5, GROUP 2-AC 2 - CLOSED t50 

b, GROUP 1-M NA - CL OSED 

7, GROUP 1-MNB - CLOSED 

B, GROUP 2-MNA - CLOSE D 

9, GROUP 2- MNB - CLOSED 

10 , DIRECT CONTROL-MNA - CLOSED 160 

Ii , DIR£CT CONTROL-MN!! - CLOSED 

12, A&C ROL L-M NA - CLOSED 

13, A&C ROLL-MNB - CL OSED 

14, B&D ROLL-M NA - CLOSED 

15 , B&D ROLL - MNB - CLOSED t7 0 

lb, PI TtH- MNA - CLOSED 

17, PITtH -M NB - CLOSED 

1 B, YAW -M NA - CLOSED 

19, YAW -MNB - CLOSED 

20 , G&N SYNC - OFF • BO 

21 , EVE 1,T TIMER MNA - CLOSED 

22 , EVENT TIMER MNB - CLOSED 

P 23 

Id,-, 



/03 

23, GIMbAL MOTOR CONTROL PITCH 
BAT A - CLOSED 

24, GIMbAL MOTOR CONTROL PITCH 
BAT B - CLOSED 

25, GIMbAL MOTOR CONTROL YAW 
BAT A - CLOSED 

26, GIMbAL MOTOR CONTROL YAW 
BAT B - CLOSED 

MISCELLANEOUS 

I, TRANSLATION CONTROLS - LOCKED 

2, ROTATION CONTROLS - UNPINNED 

PANEL 6 

I, ATTITUDE SET - OFF 

PANEL 7 

I, NORMAL/OFF/DIRECT ON - Off 

PANEL 2 

I, FOAi SELF TEST - OFF 

2, FOAi BRIGHTNESS - OFF 

3, FCSM - AUT O/OVERRIDE - OV ERRI DE 

4, FCSM - ON/OFF / RESET - OFF 

PANEL 24 

I, SCS POWER - ACI OR AC2 

2, RATt GYRO POWER - ACI OR AC2 

3, BMA~ POWER - OFF 

190 

,1 00 

111 0 

112 0 

•13 0 

4, ROTATION CONT RO L POW ER- A( ! OR AC2 • 140 

P 23 

P 23 



p 2J 

5, TVC POWER - OFF 

6, TVC POWER - OFF 

PANEL 3 

I, PIRH GIMBAL MOTOR - OFF 1150 

2, PITlH GIMBAL MOTOR 2 - OFF 

3, YAW GIMBAL MOTOR - OFF 

4, YAW GIMBAL MOTOR - OFF 

5, INJECT PREVALVE A - OFF 

6, INJtCT PREVALVE B - OFF 11 60 

PANEL 14 

I, UPTEL - BLOCK 

2, DSKY BRIGHTNESS - SET 

1170 
PANEL 22 

I, IMU HTR-MNA - CLOSED 

2, IMU HTR-MNB - CLOSED 

3, IMU-MNA - OPEN 

4, IMU-MNB - OPE N 1180 

5, COMPU TER-MNA - CLOSED 

6, COMPUTER-MNB - CLOSED 

7, OPTICS-MNA - CLOSED 

8, OPTICS-MNB - CLOSED 

9, AC POWER-AC I - CLOSED 119 0 

10, AC POWER-AC2 - CLOSE D 

II, G•N-AC POWER - ACI 

p 2J 

/~4-



::,,._::, -::, (!) 

AT Tl TUU t 
~-.!c.St.N T 

IS PROG~AM AL LOW ED? 

, Y 

COMMAND CHE CK 
FAI L ALARM 

, N 

,CREW PROG , 
,SELECTION 

KEY IN STAR-LANDMA<< 
MEASUREMENT PROGRA~ 
(P23> 

V37E 23E 

OBSERVE CHECK FAIL 
LIGHT ON 

*II, CONFIRM OR SELECT FOLLOWING SWITCH 
POSITIONS AT NAV STATION 

I, FLOODLIGHT CONTROL PRIMARY - SET 

2, FLOODLIGHT CONTROL SECONDARY - SET 

3, !MU TRANSFER - COMPUTER 

4, OPTICS SLAVE TELESCOPE - STAR LOS 

5 , OPTICS MODE - ZERO OPTICS 

6, OPTICS HOLD - OFF 

7, OPTICS CONTR OLLER SPEED - HI 

8, OPTICS CONTROLLER MOOE - DIRECT 

9, PANEL BRIGHTNESS CONTROL - SET 

10, IMU TEMP, MODE - AUTO OVERR ID E 

II, ATTITUDE IMPULSE ENABLE - OFF 

12, CONDI Tl ON LAMPS - ON 

13 , AGC MODE - ON 

14, AGC BRIGHTNESS CONTROL - SET 

* Ill, SELECT STAR-LANDMARK OR HORIZON 
NAV, MEAS, PROGRAM <P-23) 

* I, ENTEK PROGRAM 23 V37 E 23 E 

NOTE: 

POSSIBLE CHECK FAIL , IF PRESENT 
PROGRAM DOES NOT ALLOW SELECTI ON 
OF P23 THE CHECK FAIL LIGHT WILL 
ILLUMINATE AND THE OLD PR OGRAM 
DISPLAY WILL RE MAI N, 

OBSERVE: 

P 23 

1200 

1210 

1220 

• 240 

P 23 



RtSET CHECK 
FAIL ALARM 

HOLU FOR NEW 
PRO<,R AM 
SELEC T! ON 

GO TO PRO GRAM 
SELtCTED 

EXIT P--

STA RT STA R- LANDMARK 
OR HOR IZON NAVI • 
GA TJ ON ME ASUREMENT 
PHO<.,RA M CP23) 

FLASH PLEASE MA RK 
V5I 

PRESS ALARM RESET TJ 
TURN OFF CHECK FAIL 
LIGHT 

CONSULT BACKUP 
PROCEDURES 

KEY I N PROGRAM 
SELECTI ON AS DE SIREO 

V37E --E 

. 
EXIT P--

MON !TOR DSK Y: 
OBSERVE DISPLAY OF 
PROGRAM 23 

MONJT OR DSKY : 
OBSERVE FLASH OF 
PLEASE MARK V51 

PE RFORM STAR/LAND­
MARK ACQUISITION 
PROCEDURE PER 
CHECKLIST 

CHECK FAIL LIGHT ON (LEB> 
PGNS LIGHT ON <LEB> 
COMP FAIL LIGHT ON (MOC) 
GO TO BACKUP PROCEDURES AND SELECT 
A PROGRAM WHICH 15 ALLOWED 

2, CHECK AGC DISPLAYS PROGRAM 23 

3, CHECs AGC FLASHES V5 I FOR PLEASE 
MARK 

• JV, ACOUJRE LANDMARK 

I, SELE~T LAN DMARK CHART AND LANOMAR•, 
SELECT DESI RED LA NDMAR K FROM CHART 
OR IDENTIFY PRE-SELECTED LANDMA RK 
ON CHART , 

2, MANtUVER S/C- USE RO TATI ON CONTR OL 
TD uRJENT THE 5/C TO CENTER TH E 

P 23 

125 0 

l2b0 

,210 

1280 

• 290 

• 300 

p 2J 



U>> Ltku 
uPI MUUt 
ktMUV t U 

WAIT FOk MARK • •• • • • • ••• • • • • •• ••••• PERFORM SIGHTING ____________________ MARK 

LANVMARK IN THE TELESCOPt 

• v . ACQUIRE TARGET STAR IN SEXTANT fOV 

I . SELECT STAR CHART WHICH CONTAINS 
A TARGET STAR USEABLE WITH THE 131 0 

• 

SELECTED LANDMARK. 
IDENTIFY TARGET STAR ON STAR CHART 
AND NOTE CODE NUMBER. 

2. PLALE OPTICS MODE SWITCH IN MANUAL 

3 . CENTER STAR IN TELESCOPE FOV 

A. CENTER STAR IN SCT FOV WITH 
OPTICS CONTROLLER BY FIRST 
DklVING SHAFT AXIS TO PLACE STAR 
ON R LINE AND THEN DRIVING TRUN-
NION AXIS TO CENTER THt STAR. 
U,E LO OR MED OPTICS SPEED AND 
RtSOLVED MODE FOR FINAL CENTER-
ING AS RE QUIRED 

B. IF STAR 15 OUTSIDE Of bO DEuREE, 
fOV, PLACE THE TELESCOPE SLAVE 
Sw!TCH IN OFFSET 25 DEuREES AND 
DRIVE SHAFT AXIS TO PLACE STAR 
ON R LINE, RETURN TO STAR LOS 
POSITION AND DRIVE TRUNNI ON AXI S 
TO CENTER THE STAR . USt LO OR 
MED OPTICS SPEED AND RESOLVED 
MODE FOR FINAL CENTERING AS 
REQUIRED 

v 1 • PERFORM SIGHTING MARK 

1. CHELK LANDMARK ANO TA RGET STAR ARE 
IN >EXTANT FOV 

2. PLALE OPTICS CONTROLLER MOD E 
SWITCH AT RE SOLVED POSITI ON 
TAR~ETS NEAR CENTER Of FOV OR ON 
THE R LINE TO MINIMIZE SIGHTING 
ERRUR. 

NOTE: 

If DESIRED ENABLE MINIMUM IMPULSE 
CONTROLLER AND USE CONTROLLER TO 
CONTROL SPACECRAFT DRIFT ~A TE AND 
TO POSITION LANDMARK NEAR CENTER OF 
FOV. 

4• PRE,S MARK BUTTON 

1320 

•33 0 

• 34 0 

•35 0 

P 23 

P 23 



FLASH VERB•NOUN TO 
REQUEST PROCEED ANO . 

••••••••••DISPLAY OP TICS ANGLES,,,,,,,,,,,,,,,,,,,, 
HOLD V06 N57 

......... 
HOLD 

RI -SHAFT ANGLE 
R2 -TRUNNION ANGLE 

OPTI CS ANGLES IN 
DEGR EES TO NEAREST 
.01 DEG FOR SHAFT 
. OO I DEG FOR TRUNNION 

WAIT FOR KEYBOARD 
ENfRY 
TERMINATE FLASH UPON 
RECEIPT Of PROCEED 

FLASH VERB-NOUN TO 
REQUEST PROCEED AND 
DISPLAY TIME Of MARK 

V06 N3 4 
Rl-T MA RK -HRS 
R2-T MARK -MI N 
R3-T MARK-SEC 

MONITOR DSKY: 
OBSERVE VERB-NOUN 
FLASH TO REQUEST 
PROCEED AND DISPLAY 
OF OPTICS ANGLES 

COORDINATE RECEIPT 
OF THIS DATA BY THE 
GROUND. 
IS DATA ACKNOWLEDGED 

N. 

RECORD DISPLAY 
DATA IN FLIGHT 
DATA BOOK 

KEY IN PROCEED 
V 33 E 

MoN I T DR D SKY: 

y. 

OBSERVE VERB-NOUN 
FLASH TO REQUEST 
PROCEED AND DISPLAY 
OF TIME Of MARK 

* VII• CHECK AGC FLASHES VERB-NOUN TO RE• 
QUEST PROCEED AND DISPLAYS OPTICS 
ANGLES 

V06 N57 
RI - SHAFT ANGLE 
Rz • TRUNNION ANGLE 

OPTICS ANGLES IN DEGREES TO 
NEAREST .01 DEGREE FOR 
SHAFT 
.OOI DEGREE FOR TRUNNI ON 

* VIII• COORDINATE DATA WITH MSFN 

1. CHE CK WITH MSEN TO CONFIRM RECEIPT 
OF UATA. IF GROUND DOES NOT 
ACKNOWLEDGE DATA RECORD IN FLIGHT 
DATA BOOK. 

2. 

IX. 

KEY IN PROCEED 
V33E 

CHECK AGC FLASHES VERB-NOUN TO 
REQUEST PROCEED AND DISP LAYS TIME 
OF MARK 

V06 N34 
RI - T MARK-HRS 
R2 - T MARK-MIN 
R3 - T MARK-SEC 

PB 

1360 

1310 

1380 

f390 

1400 

P 23 



sc,-,c, 
AT 11 IULJ t. 
.:>rH.'.:>t:.l~T 

T MARK-TIME OF MARK 
!GUI. IN HRS, MIN 
ANO SEC TO NEAREST 
. 01 SEC. 

WAIT FOR KEYBOARD 
ENfR Y 
TE~MJNATt FLASH 
UPON RECEIPT OF 
P~OCEED 

TtRNINATE P23 AND GO 
TO AGC IDLING (POOi 

D IT P23 

COORDINATE RECEIPT 
OF THIS DATA BY THE 
GROUND 
15 DATA ACKNOWLEDGED 

RECORD DISPLAY 
DATA IN FLIGHT 
DATA BOOK 

••••••••••••••••••• KEY IN PROCEED 
V 33 E 

MONITOR DSKY: 

Y. 

OBSERVE TERMINATIO~ 
OF P23 AND DISPLAY 
OF POO 

EXIT P23 

T MARK - THE TJME OF MARK 
CGETI. IN HRS, MIN AND SEC 
TO NEAREST .01 SEC. 

• X COORDINATE DATA WITH M5FN 

• XI 

I. CHElK WITH MSEN TO CONFIRM RECEIPT 
OF UATA. IF GROUND DOES NOT 
ACKNOWLEDGE DSTA HECORD IN FLIGHT 
DATA BOOK 

2. KEY IN PROCEED 
V33E 

CHECK AGC DISPLAYS PROGRAM 00 

P 23 

1410 

1420 

143 0 

1440 



APOLLO CO~PUTER LOGIC CHECKLIST INTERFACE 

COAST - GRQUNO TRACK DETERMINATION PROGR AM lP 24) REV 4 6/16/66 

µuKµ OSt: ll> TO PROVIDE THE ASTRONAUT DETAILS Of HIS GROUND TRACK ~ITHOUT THE NEED FOR GROUND COMMUNICATION, 

A>>UMPTlONS: lll THE PROGRAM IS SELECTED BY THE ASTRONAUT BY DSKY ENT RY , 

l2> THIS PROGR AM CAN ONLY BE ENTERE D FROM PR OGRAM 00 

AGC GROUND CR EW 

,CREW 
,PROGRAM 
,SELECTION 

SELECT THE DESIR ED 
DATA DISPLAY FROM 
THE FOLLOWING; 

I-ASTRONAUT PROVIDES 
LONGITUDE AND EARL I­
EST PERMISSIBLE Tl~E 
FOR NEXT ARRIVAL AT 
THAT LONGI TUDE, AGC 
PROVIDES TIME OF 
NEX T ARR IVAL AT 
THAT LONGITUD E 
WITHIN THE ABOVE 
CON ST RA INT 

2-A STRONAUT PROV IDES 
TIME• AGC PROV I DE S 
LAT IT UDE , LONGITUDE 
AND ALT I TUDE OF 
VEHICLE POSITION AT 
THAT TIME, 

CHECK LI ST TIME 

,1 0 

•2 0 

TOTAL 
T !Mt 



/It 

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

3•ASTRONAUT PROVIDES 
EARLIEST PERMISS• 
IBLE TIME OF ORBI T 
MAXIMUM DECLINATION, 
AGC PROVIDES NEXT 
MAXIMUM DECLINATION 
OF ORBIT AND TIME JF 
NEXT ARRIVAL AT THAT 
MAXIMUM WITHIN THE 
ABOVE CONSTRAINT, 

( 2) ( 3) 

15 PROGRAM ALLOWED? •••••••••••••••••••••KEY IN 

Y. 

V65E 

• • • • • • • • • • • • • • • • • • •• • •••••••• KEY JN 

COMMA ND CHE(( 
FAIL ALARM 

RE SET CHECK 
FAIL ALARM 

HOLi) FOR NE• 
PROGRAM SELECTI ON 

V66E 

•. • • • • • • •• • • • •. • •. • • • • ••, • • •• • ••• (EY IN 
V67E 

OBSERVE CHEC( 
FAIL LIGHT ON 

PRESS ALARM RESET 
TO TURN OFF CHECK 
FAIL LIGHT 

CONSULT BACKIJP 
PROCEDURES 

• 1 • SELl:cCT DESIRED DATA DISPLAY: 

A. TJME OF ARRIVAL AT A SPECIFIEU 
LUNG 

OR B. LAT•LONG AND ALTITUDE UF SC AT A 
SPECIFIED TIME 

OR c. MAX OEC OF ORBIT AND TIME TO 
NEXT MAX DEC OF ORBIT 

NOTE: 

POSSIBLE CHECK FAIL. IF PkESENT 
PROGkAM DOES NOT ALLOW SELECTI ON OF 
P24 iENTRY OF V65. V6 b OR V6 71 THE 
CHEC• FAIL LIGHT WILL ILLl!MINATE 
ANO THE OLO PROGRAM DISPLAY WILL 
REMAIN 

OBSERVE: 

CHECK FAIL LIGHT <LEBI 
PGNS LIGHT <LEBI 
COMP FAIL LIGHT IMUCI 

GO TO BACKUP PROCEDURES ANO 
SELECT A PROGRAM •HICH IS ALLO• lU 

P'4 

•30 

•4 1,, 

• 50 

• 60 

• re, 



POSS 

HO LD 

GO TO PROGRAM 
SELECTED 

. 
EXIT P--

START GKOUNO TRACK 
DUERMJNATI ON 
PROGRAM IP24l 
DELAY AND UPDATE 
STATE VECT OR TO 
PRESENT TIME 

DISPLAY PROGRAM 24 

, VobE ,Vo5E 

FLASH VERB­
NOUN TO RE ­
QUEST LOAD OF 
T PERM LONG: 

V25N34 

WAIT FOR KEY ­
BOARD ENTRY, 
TERMINATE 
FLASH UPON 
RECEIPT OF 
DATA, 

KEY IN PROGRAM 
SELECTION AS 
DESIRED 

V31E --E 

. 
EXIT P--

MONITOR DSKY: 
OBSERVE DISPLAY OF 
PROGRAM 24 

MONITOR DSKY: 
•••••••••••••••••••• OBSERVE VERB-NOUN 

FLASH TO REQUEST 
LOAD OFT PERM LONo 

LOAD DESIRED 
T PERM LONG 

RI- TPERM LO NG -HRS 
R2- TPERM LONG-MINS 
R3- TPERM LONG-SECS 

T PERM LONG-EARLIEST 
PERMISSIBLE TIME 
IGETI OF NEXT 
ARRIVAL AT THE 
SPECIFIED LONGI­
TUDE, IN HRS, Ml~, 
SEC, TO NEAREST 
,01 SEC, 

A, TO DETERMINE TIME OF ARRIVAL AT 
A SPECIFIED LONGITUDE 

* Ill KEY IN Vo5E 

12 l 

( 3) 

(4) 

CHECK AGC DISPALYS PROGRAM 24 
AFTER STATE VECTOR JS UPDATED 

CHECK AGC FLASHES VERB-NOUN 
TO REQUEST LOAD OFT PERM 
LONG 

V25 N34 

LOAD DESIRED T PERM LONG 
RI - T PERM LONG-HRS 
R2 - T PERM LONG-MINS 
R3 - T PERM LONG-SECS 

T PERM LONG - EARLIEST PER­
MISSIBLE TIME IGETI OF 
NEXT ARRIVAL AT THE SPECI­
FIED LONGITUDE, IN HRS, 
MIN, SEC TO NEAREST , OJ 
SEC 

P24 

,1 00 

,11 0 

,12 0 

113 0 

fl4 0 

P24 



HU LO 

. 

Nt.J LL) 

-------------FLASH VERB-
NOUN TO 
R~QUEST LOAD 
OF LONG: 

VZ2N44 
-------------

-------------WAIT FOR 
>-EYBOARD ENT-
RY TERMINATE 
FLASH UPON 
RECEIPT OF 
DATA , 

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

CALCULAT[ 
TIME OF NEXT 
ARRIVAL AT 
THAT 
LONG ITUDE 
INCLUDING 
T PERM 
CONSTRAINT 

···················· 

···················· 

FLASH VERB- •••••••••••••••••••• 
NOUN TO REQ­
UEST PROCEED 
AND DISPLAY: 

V06 N34 
Rl-T LONG - HRS 
R2-T LONG - MIN 
R3-T LONG-SEC 

T LONG - TIME 
IGETI Al 
wHICH VE.ilCLE 
alll BE AT 
>PECIF IED 
LONGITUDE, IN 
HRS , M!NS , SECS 
TO NEAREST 
, 0 I SEC, 

--------------------MONITOR DSKY: 
OBSERVE VERB-NOUN 
FLASH TO REQUEST 
LOAD OF LONGITUDE, 
--------------------

--------------------LOAD DES IRED LONG 
R2- LONG 

LONG-LONGITUDE, PL vS 
15 EAST, IN DEGREES 
TO NEAR EST , DI 
DEGRE E, 
--------------------

MONITOR DSKY: 
OBSERVE VERB - NOUN 
FLASH TO REQUEST 
PROCEED AND DISPLAY 
OFT LONG 

* 

* 

C5) HECK AGC FLASHES VERB -NOUN TO 
REQUEST LOAD OF LONul TUDE: 

V22N44 

(6) LOAD DES IRE D LONGITUDE 
R2 - LONG 

( 7) 

LONG - LONulTUDE , PLUS 15 
EAST, IN DEGREES TO NEAREST 
,DI DEGREE 

CHECK AGC FLASHES VERB - NOUN 
TO REQUEST PR OCEED AND 
DISPLAYS: 

V06 N34 
RI - T LONG - HRS 
R2 - T LONu - MINS 
R3 - T LONG - SECS 

T LONG - TIME <GET> AT 
WH ICH VEHICLE WIL L BE Al 
SPECIFIED LONGITUDE , IN 
HRS, MI NS , SECS TO NEAREST 
, 01 SEC, 

P24 

115 0 

•1 60 

1170 

•180 

• 190 



POSS 

HOLD 

WAIT FOR KEY 
tlOARD ENTRY 

• TERMINATE 
• FLASH UPON 

HECEIPT OF 
• PROCEED 

FLA SH VERB-NOUN 
TO REQUEST 
PROCEED AND 
DISPLAY 
LATITUDE. 
LONGITUDE AND 
ALTITUDE: 

VO b N44 
RI - LAT 
R2 - LONG 
R3 - ALT 

LAT-LATITUDE OF 
VEHICLE. + 15 
NORTH .I N DEGREES 
TO NEAREST . OI 
DEGHEE . 

LONG - LONGITUDE 
OF VEHI CLE. + 15 
EAST. IN DEGR EE S 
TO NEAR EST .OI 
DEGHEE. 

ALT - ALTIT UDE OF 
VEHICLE ABOVE 
THE FISCHER 
ELLI PSOID . IN 
NAUTIC AL MILES 
TO NEAREST .I NM 

WAIT FOR KEY 
BOARD ENTRY 
TE"M!NATE FLASH 
UPON REC EI PT OF 
PROC EE D 

•••••••••••••••••••••WHEN FINISHED WITH 
DISPLAY KEY IN 
PROCEED 

V33E 

MONITOR DSKY: 
OBSERVE VERB-NOUN 
FLASH ANO DISPLAY OF 
LATIT UDE• LONGITUDE 
ANO ALTITUDE 

--------------------·····················WHEN FINISHED WITH 
DISPLAY KEY IN 
PROCEED 

V 33 E 

I 8 I 

(9) 

I 101 

WHEN FINISHED WITH DISPLAY 
KEY IN PROCEED 

V33E 

CHECK AGC FLASHES VERB -NOUN 
TO REQUEST PROCEED AND 
DISPLAYS: 

VOb N44 
RI - LAT 
R2 - LONG 
R3 - ALT 

LAT - LATITUDE OF VEH ICLE. 
+ 15 NORTH. IN DEC.,REES TO 
NEAREST . 01 DEGREc 

LONG - LONG ITUDE UF VEHICLE 
+ 15 EAST. I N DEGREES TO 
NEAREST .OI DEGREc 

ALT - ALTITUDE OF VEHICLE 
ABOVE THE FISCHER ELLIPSOID 
IN NAUTICAL MILES TO 
TO NEAREST . I NM 

WHEN FINISHED WITH DI SPLA Y 
KEY IN PROC EED 

V33E 

Pl4 

noo 

1210 

, 220 

1 23 0 



HOLU 

GO TO AGC 
IDLING PRO- •••••••••••••••••••• 
<.,RAM POO 

EXI T P24 

FLASH VERB- NOUN ••••••••••••••••••• • 
TO REQUES T 
LOAD OFT LAT 
LONG: 

V25 N34 

WAIT FOR KEY 
BOARD ENTRY 
TERMINATE FLASH 
UPON RECEIPT OF 
DATA 

CALCULAT E 
LATITUDE AN D 
LON<.,ITUDE OF 
VEHICLE AT T LAT 
LONI> 

MONITOR OSKY: 
OBSERVE DISPLAY 
OF POO 

. 
EXIT P24 

MONITOR DSKY: 
OBSERVE VERB-NOUN 
FLASH TO REQUEST 
LOAD OFT LAT LONG 

LOAD DESI RED T LAT 
LONG: 

RI-T LAT LONG- HRS 
R2-T LAT LONG- MI~S 
R3 -T LAT LONG - SECS 

T LAT LONG- Tl ME 
(GET> AT WHICH 
LAT AND LONG OF 
VEHICLE POSI TI ON 
IS DESIR ED, IN 
HRS , MINS ,SEC S TO 
NEAREST , 01 SEC, 

1111 CHECK AGC DISP LA YS PROGRAM 
00 

B, TU DETERMINE LATTITUDE, LONG­
ITUDE AND ALTITUDE OF VEHICLE AT 
A SPECIFIED TIME: 

(II KEY IN V66E 

(21 CHECK AGC DISPLAYS PROGRAM 24 

(31 CHECK AGC FLASHES VERB-NOUN 
TO REQUEST LOAD OFT LAT LONG : 

(4) 

V25 N34 

LOAD DESIRED T LAT LONG: 
RI - T LA T LONG - HRS 
R2 - T LAT LONG - MINS 
R3 - T LAT LONG - SECS 

T LAT LONG - TIME <GET> AT 
WH ICH LAT, LONG AND ALTI­
TUDE OF VEHICLE POS ITI ON IS 
DESI RED , IN HRS , MINS, SECS 
TO NEAREST , 01 SEC , 

p,4 

1260 

1270 

128 0 

1 290 

• 300 



~OSS 

········· HOLi> , 

FLASH VERB • NOUN 
TO REQUEST 
PR OCEED AND 
DI SPLAY 
LATITUDE, 
LONGITUDE AND 
ALTITUDE: 

V0b N44 
RI • LAT 
RZ • LONG 
R3 • ALT 

LAT-LATITUDE OF 
VEHICLE, • IS 
NORTH,IN DEGRE ES 
TO NEAREST , 01 
DEGREE , 

LON<.•LONGITUDE 
OF VEHICLE, • IS 
EAST, IN DEGREES 
TO NEAREST ,01 
DEGREE, 

ALT • ALTITUDE OF 
VEHICLE ABOVE 
THE FISCHER 
ELLIPSOID , IN 
NAUTICAL MILES 
TO NEAREST ,I NM 

WAIT FOR KEY 
BOARD ENTRY 
TERMINAT E FL ASH 
UPON RECEIPT OF 
PROCEED 

GO TO AGC 
IDLING PRO ­
GRAM (POO) 

EXIT P24 

MONITOR DSKY; 
OBSERVE VERB•NOUN 
FLASH AND DISPLAY JF 
LATITUDE, LONGITUDE 
AND ALTITUDE 

--------------------·····················WHEN FINISHED WIT H 
DISPLAY KEY IN 
PROCEED 

V 33 E 

MONITOR DSKY: 
OBSERVE DISPLAY 
OF POO 

. 
EXIT P24 

I 5) 

lb) 

CHECK AGC FLASHES VERB•NOUN 
TO REQUEST PROCEED AND 
DISPLAYS I 

V0b N44 
Al • LAT 
RZ- •LONG 
R3 • ALT 

LAT• LATITUDE OF VEHICLE, 
• IS NORTH, IN DEGREES TO 
NEAREST ,01 DEGREE 

LONG• LONGITUDE OF VEHICLE 
• IS EAST, IN DEGREES TO 
NEAREST ,01 DEGRE E 

ALT· ALTITUDE OF VEHICLE 
ABOVE THE FISHCER ELLIPSOID 
IN NAUTICAL MILES TO THE 
NEAREST ,I NM, 

WH EN FINISHED WITH DISP LAY 
KEY IN PROCEED 

VHE 

C7) CHECK AGC DISPLA YS PRO<,R AM 00 

lll O 

1 320 

1330 

1340 

1350 



HQL li 

FLASH VERB •N OUN 
TO REQUEST LOAO 
OFT PERM DEC: 

V25 N34 

WAIT FOR KEY • 
BOARO ENTRY. 
TERMINATE FLASH 
UPON RECEIPT 
OF UA TA. 

FLA SH VERB - NOUN 10 
REUUES T PROCEEO AND 
DISPL AY T MA X DE C: 

VO b N3 4 
Rl-T MAX DEC -H RS 
R2 -T MAX OEC-MI N 
~3 -T MAX DEC-SEC 

T MAX DEC - FIRST 
TIME OF ARRIVAL 
( GET I AT MA X I MUM 
ORB ITAL DECLINATION 
A,TER A SPECI FIED 
TIME <GEil . IN HRS , 
MJN , SEC , TO NEA RE ST 
. 0 1 SEC . 

MONITOR DSKY: 
OBSERVE VERB-NOUN 
FLASH TO REQUEST 
LOAD OFT PERM DEC 

LOAD DESIRED 
T PERM DEC 

Rl•T PERM DEC•HRS 
R2•T PERM DEC-MINS 
R3·T PERM DEC-SECS 

T PERM DEC-EARLIEST 
PERMISSIBLE TIME 
!GET) Of NEXT Tl~E 
Of ORBIT MAXIMUM 
DECLINATION, IN 
HRS, MINS, SECS, 
TO NEAREST , 01 SEC 

MON I TOR DSKY: 
OBSERV E VERB - NOUN 
FLASH TO REQUEST 
PROC EED AND DISP LA Y 
OF T MAX DEC 

• C, TU DETERMINE THE MAXIMUM 

• 

DECLINATION OF ORBIT AND TIME Tu 
THE NEST MAXIMUM DECLINATION, 

( 11 ENTER Vb7E 

(21 CHECK AGC DISPLAYS ~ROGRAM 24 

• (31 CHECK AGC FLASHES VlRB•NOUN 

• (41 

( 51 

TO REQUEST LOAD OFT PERM DEC 
V25 N34 

LOAD DESIRED T PERM DEC: 
RI• T PERM DEC - HRS 
R2 - T PERM DEC - MINS 
R3 - T PERM DEC - SECS 

T PERM DEC - EARLI EST PER• 
MJSSABLE TIME <GET! OF NEXT 
TIME OF ORBIT MAXIMUM 
DECL INATI ON . IN HkS, MINS, 
SEC TO NEAREST . 01 SEC 

CHECK AGC FLASHES VlRB• NOUN 
TO REQUEST PROCEED AND 
DI SPL AYS: 

MA X DEC: 
VOb N34 
RI - T MA X DEC - HRS 
R2 - T MA X DEC - MINS 
R3 - T MAX DEC - ~ECS 

T MAX DEC - FIRST TIME OF 
ARRIV AL (GET! AT A MA XIMUM 
ORBITAL DECLINATI ON AFTE R A 
SPECIFIED TIM E !GUI . IN 
HRS, MINS, SEC TO NE AR ES T 
, 01 SEC 

i3bu 

,nu 

fj ij (J 

1390 

t 4 00 



HOLD 

WA!T FOR KEYBOARD 
ENT RY 
TERMINATE FLASH UPON 
RECEIPT OF PROCEED 

WHEN FlNlSHED W!TH 
DISPLAY KEY !N 
PROCEED 

V 33 E 

FLA SH VERB - NOUN TO •••••••••••••••••••• MONITOR DSKY: 
REQUEST PROCEED ANO 
DISPLAY LATITUDE 
IMAX OEC> LONGITUDE 
AND ALT l TUDE 

V06 N44 
RI - LAT IMAX DEC ) 
R2 - LONG 

OBSERVE FLASH VERB ­
NOUN TO REQUEST 
PROCEED AND DISPLAYS 
LATITUDE <MAX DEC> 
LONGIT UDE AND 
ALTITUDE 

R3 - ALT 

LAT - LATITUDE OF 
VEH ICLE. +15 NORTH . 
!N DEGREES TO NEAR ­
EST . Ol DEGR EE. MAX 
DEC 15 THE FIRST 
MAXIMUM DECL!NAT!ON 
OF THE ORBI T AFTER A 
SPEC!FlED TIME !GET) 

LONG-LONGI TUD E OF 
VEHIC LE. • 15 EAST. 
!N DEGREES TO NEAR ­
EST . 01 DEGREE . 

ALT - ALTITUDE OF 
VEHICLE ABOVE THE 
FISCHER ELL!PSO!D . 
!N NAUTICAL MILES TO 
NEAREST .1 NM . 

WAIT FOR KEYBOARD 
ENTRY 
TERMINATE FLASH UPON 
RECEIPT OF PROCEED 

•••••••••••••••••••• WHEN FINISHED W!TH 
DISPLA Y KEY !N 
PROCE ED 

V 33 E 

(6) 

17) 

18) 

WHEN FINISHED W!TH u!SPLAY 
KEY lN PROCEED 

V33E 

CHECK AGC FLASHES VERB -NOUN 
TO REQUEST PROCEED AND 
DISP LA YS: 

V06 N44 
RI - LAT IMAX DEC> 
R2 - LONG 
R3 - ALT 

LAT - LATITUDE OF VEHICLE • 
• 15 NORTH . IN DEuREES TO 
NEAREST .01 DEGREE. MAX DEC 
15 THE MA XIMUM DECLINATI ON 
OF THE ORBIT AFTER A 
SPECIFIED TIME IGET> . 

LONG - LONGITUDE OF VEHICLE 
• 15 EAST. IN DEGREES TO 
NEAREST .01 DEGREt . 

ALT - ALTITUDE OF VEHICLE 
ABOVE THE FISCHER EL L! PSO!U 
IN NAUTICAL MILES TO 
NEAREST .I NM. 

WHEN FINISHED W!TH DISPLAY 
KEY 1 N PROCEED 

V33 E 

P24 

1420 

1430 

144 0 

145 0 



GO TO AGC IDLING 
PROGRAM (POOi 

EXIT P24 

MON !TOR OSK Y: 
OBSERVE DISPLAY OF 
POO 

EXIT P24 

(91 CHECK AGC DISPLAYS PROGRAM 00 

1410 



PUHPOSt: 

APOLLO COMPUTER LOGIC CHECKLIST INTERFACE 

COAST-AGC UPDATE PROGRAM IP 271 REV 11 6/9/66 

Ill TO INSERT INFORMATION INTO THE COMPUTER VIA THE DIGITAL UPLINK BY TRANSMISSION FROM THE GROUND OR VIA THE DSKY 
KEYBOARD BY CREW MANUAL INPUT, 

ASSUMPTIONS: Ill THE AGC MUST BE IN THE •OPERATE• CONDITION, THE !MU ~AY BE IN •STANDBY• OR •OPERATE• CONDITION, 

PROG 
CON T 

121 AGC UPDATE S ARE OF FIVE CATEGORIES: 
IAI AIM PARAMETERS FDR A MINIMUM IMPULSE THRUSTINo MANEUVER (V721, 
IBl AIM PARAMETERS FOR A RETURN TO EARTH !ENTRY) THRUSTING MANEUVER IV731, 
ICI AIM PARAMETERS FOR AN ORBIT CHANGE THRUSTING MANEUVER IV74), 
IOI VEHICLE POSITION AND VELOCITY AND TIME IRVTI IV76), 
IEI TIME JPDATE IV77l, 

131 A COMPLETE DESCRIPTI ON OF THE AGC UPLINK FORMAT IS I NC LUDED IN SECTION 3,3 OF R 507, 

141 THE PROGRAM IS NORMA LLY MANUALLY SELECTED BY THE AST~ONAUT BY DSKY ENTRY OR BY THE GROUND BY UPLINK TRANSMISSI ON , 
THE ABILITY OF THE AGC TO RECEIVE UPLINK TRAN5M155ION5 HOWEVER 15 CONTINGENT UPON THE CREW PLACING THE UPTEL 
SWITCH IN THE •ACCEPT• POSITION, THE PROGRAM CAN ONLY BE ENTERED FROM POO AND, WHEN TERMINATED, AUTOMATICALLY 

RETURNS TO POO, 

AGC GROUND 

CONFIRM JPDATE 
PARAMETE~S AND, 
XMISSION TIME•••••• 
PREPARE PARA- , 
~ETERS AT NECES­
SARY GROJND 
STATION, 

,oROUND 
,P~OG 
,SELECTI ON 

CREW 

, CRE W 
, PR OG 
,SELECTION 

REQUEST AGC UPDATE, 
SPECIFY PARAMETERS 
ANO COORDINATE TIME 
OF XMISSION, ENSURE 
AGC WILL BE ABLE TO 
ACCEPT, 

• I 

CHECKLIST 

REQUEST AGC UPDATE OR RECEIVE REUUEST 
FROM GROUND FOR AGC UPDATE 

TIME 

•1 0 

• 20 

TOTAL 
TIMt 

p d 



NOT! FY CREW OF 
INTENTION TO •••••• 
UPDATE . SP ECIFY 
PARAMETERS AND 
COORDINATE TIME. 

VERIFY THAT UP• 
DATE WILL BE 
SATISFACTORY 
w. R.T. TIME, 
WORK IN PRO• 
GRESS, AND AGC 
ACTIVITY, 

WILL UPDATE BE DONE 
AUTOMATICALLY BY Ao C 

•ILL UPDATE BE 
DONE AU TJMA TI• 
CALLY BY AGC UP• 
LINK FROM GROUND 
JR MANUALLY BY 
CREW DSKY INPUT 

• UPLINK FROM GROUND 
•••• OR MANUALLY BY CRE• 

DSKY INPUT 

AUTO. • MAN AUTO, MAN • 

TRANSMIT UP- ,, RECEIVE AND 
• DATE BY VOICE ••••••• RECORD UPDATE 

LINK TO CREW •.•••..•••.•.• 

. 
EXIT P 27 

SELECT TnE DESIRED 
TYPE OF JPVATE: 
I . MIN l~P V 72 
2. ENTRY V 73 
3. ORBIT CHANGE V 74 
• • RV T V 76 
s. TIME V 77 

SET UPTEL SW TO 
ACCEPT 

GO TO UPTEL 
ACTIVITY LIGHT 
OUT !BELOW) 

• 

1. 

2. 

SPECIFY PARAMETERS TO GROUND OR 
VERIFY PARAMETERS FROM <,ROUND ANO 
COOKDINATE TIME OF TRANSMISSION OF 
UPDATE . ENSURE AGC WILL BE ABLE 
TO ACCEPT. 

IF UPDATE IS TO BE AUTOMATIC SET 
UPTtL SWITCH AT ACCEPT ANO MONIT O~ 
AGC UPDATE. PROCEED TO STEP V 3 . 

3. IF UPDATE IS TO BE VIA VU ICE 
TRA~SMISSI ON RECORD THE UPDATE 
RECEIVED BY VOICE LINK. >ELECT 
THE CORRECT ONE OF FOLLOwJNG: 

A. KEY IN V 72 E FOR MINIMUM 
IMPULSE DATA 

B. KtY IN V 73 E FOR ENTRY DATA 
C. KtY IN V 74 E FOR ORB IT CHA~GE 
D. KtY INV 1b E FOR RVT DATA 

P 27 

,30 

14 0 

t 5 0 

tb O 

t 70 

P n 



-------------------- ------· 15 PROGRAM TRANS-• 
ALLOWEO? Ml T 

fl2E ------. 
------. 
TRANS-. 
MIT 
V73E ------. 

------. 
TRANS-. 

•••••••••••••~IT 
vHE 

TRANS-, 
•• • • • • • • • ••••••,,Ml T 

V76E 

SELECT THE DESIRED 
TYPE OF UPDATE; 
I. MIN IMP V 72 
2. ENTRY V 73 
3. ORBIT CHANGE V74 
4. RVT V 76 
5. TIME V77 

1. 

TRANS-• 
••••••••••••••••• •••MI T 

V77E 

• KEY IN• 
, •••••• , , , , , , , , , , , • ••,, •, ,V72E ------· 

------· • KEY IN, 
, , , , , , , , , , , , , , , , , , , , • , , , • , • , , , V73E 

KEY IN. 
, , , , , , , , , , , , , , , , , , , , ••,,,, ••,,,,, ,V74E 

,ao 

E. KEY INV 77 E FOR T!Mc UPDATE 

t 90 

, 100 

, I I 0 

,12 0 

• 130 

p l7 



. Y 

113 

------. 
• KEY IN• 

• • • • • • •• • • • • • •• • • •• • •• •• •, •• •. • •• ••• , , V76E 

KEY IN 
••••••••••••••••••••••••••••••••••••••••V77E 

•N 

COMMAN D CHECK •••••••••••••••••••• OBSERVE CHECK FAIL 
FAIL ALARM LIGHT ON 

RES ET CHECK •••••••••••••••••••• PRESS ALARM RESET TJ 
FAIL ALARM TURN OFF CHECK FAIL 
---------------- LIGHT 

HOLU FOR NEw 
PROGRAM 
SELECTION 

CONSULT BACK UP 
PROC EDUR ES 

GO TO PROGRAM •••••••••••••••••••• KEY I N PROGRAM 
SELECTED SELECTI ON AS DESIRE J 
---------------- V37 E--E 

EXIT P-- EXIT P--

* II• MONllOR DSKY 

NDTE: 

POSSIBLE CHECK FAIL. Jf PRESENT 
PROGWAM DOES NOT ALLOW SELECTI ON OF 
P27 lHE CHECK FAIL LIGHT WILL 
ILLUMINATE AND THE OLD PROGRAM 
DISPLAY WILL REMAIN. 

OBSERVE: 

CHEC• FAIL LIGHT ON <LEBI 
PGNS LIGHT ON <LEBI 
COMP FAIL LIGHT ON (MDCI 

GO TU BACKUP PROCEDURES A~D SELECT 
A PRUGRAM WHICH IS ALLOWEU. 

p <7 

114 0 

1150 

llbO 

,11 u 

1180 

P 27 



HOLD 

START COAST-
AGC UPDATE 
PROGRAM (P271 
DISPLAY PROGRAM 27 

CHANGE lJOWNLI NK 
LIST 

MAKE DOWNLINK 
CO UN TER ON E 

GET AD DRE SS OF 
FIRST BUFFER 
STOR AGE REGISTER 
AND PUT IN UPADR 
<DEFINE D BELOW ! 

MONITOR DSKY: 
•••••••••••••••••••• OBSERVE DISPLAY 

OF PROGRAM 27 

------------------. FLASH VERB- NOUN 
TO REQUEST LOA D 
OF DATA IN 
MACHINE ADDRESS 
SPECI FIED IN R3 
AND DISPLAY: 

••••••••••••••••••••••••• MONITOR DSKY: 
• OBSERVE VERB- NOvN • 

----------------•-, FLASH TO REQUE ST 
• ~ON I TOR DO>I NLI NK: • LOAD OF DA TA AND 

, •••• OBSERVE VERB-NOUN • DISPLAY OF UPADR 

VZ I NOi 
RI-BLANK 
HZ-UNCHANGED 
R3-UPADR 

UPAOR - THE ADDRESS 
OF AN ERASABLE 
MEMORY LOCATION 
TO BE USED FOR 
TEMPORAR Y 
STORA GE OF THE 
DATA wORO NEXT 

FLASH AN~ DISP LAY • •-----•-----------• JF UPADR 

DD I W!Srl TO 
TERMINATE 

N. 

z. 

NOTE: 

CHE,K AGC DISPLAYS PROGRAM 27 AND 
LIGHTS UPTEL ACTIVITY LIGHT 

CHELK AGC FLASHES VERB-NOUN TO 
REQUEST DATA LOAD AND DISPLAYS: 

VZI NOi 
RI - BLANK 
R;: - UNCHANGED 
R3 - UPADR 

UPAOR - THE ADDRESS OF AN 
ERASABLE MANDEY LOCATI ON TO 
BE USED FOR TEMPORARY 
STORAGE OF THE WORD NEXT 
LOADED• 

p 27 

1190 

1200 

,21 0 

,zzo 

1230 

p 27 



LOADW . 

WAIT FOR KEY- ••• •• TRANSMIT TERMIN -
BOARD ENTRY• ATE 
DISPLAY DATA V 34 E 
IN kl AS IT 15 ----------------LOADED, 

••••• TRANSMIT UPDATE 

DO I WISH TO 
TERMINATE 

••••••••••••••••••••••••••KEY IN TERMINATE 
V 34 E 

. ------------------· TE RMIN AT E FLASH • • KEY IN DATA FOR 
UPON RECEIPT OF ••••••••••••••••••••••••••UPDAT E: 
TE RM INATE OR DATA XXXXX • 
---------------- • OBSERVE DATA LOADED 

TO BE DISPLAYED IN 
DATA RI. 

--------------15 DO WNLI NK 
COUNTER = X 

wHE RE: 
V 72, X= 12 
V 73, X: 09 
V 74, X : II 
V 7b , X: 14 
V 77 , X : 01 

Y, 

PROGRAM 27 MAY BE TERMINATED WHEN 
DESIHED BY KEYING IN TERMINATE 

V34E 

• Ill KEY IN DATA FOR UPDATE. ObSERVE 
DATA LOADED TO BE DISPLAYED IN R1: 

RI - XXXXX 

• Iv . REPEAT DATA LOAD!Nu PR OCE DURE UNT IL 
ALL HEQUIRED DATA HAS BEEN ENTERED . 

1240 

125 0 

l2b 0 

NOTE: 127 0 

AGC •ILL REPEAT VERB - NOUN FLASH AND 
DISPLAY NEW UPADR FOR EACH RI DATA 
LOAD UNTIL ALL REQUIRED DA TA HAS 
ENTEkED , 

128 0 

• 290 

P n 

P n 



HOLD 

INCREME NT 
UPADR ANI) 
DOWNLINK 
COUNTER 

SELECT NEW LOCATION 
FOR UPADR FOR 
POSSIBLE IDENTIFIER 
OF UPDATED INFORM ­
ATION TO BE CORRECT­
ED 

FLASH VERB- NOUN •• • •••••••••••••••••••••• 
TO REQUtST LOAD 
OF OCTAL IDENTIFIER • 
IN MACHINE ADDRESS• •••----·•-••-------• 
SPEC!FlED IN R3 •••• • • MDNITOR DOWN LI NK : 

MONITOR DSKY: 
OBSERVE VERB - NOUN 
FLASH TO REQUEST 
LOAD OF OCTAL 
IDENTIFIER 

AND D 1 SPLAY: • JBSERVE FLASH TO . --------------------. V2 1 N02 REQUEST LOAD OF .N 
RI - ijLANK JCTAL !DENTJFJER 

R2 . UNCHANGED 
R3 · UPAOR 

* V COMPLETE DATA LOAD CORRECTIONS. 

* I, 

2 . 

CHECK AGC FLASHES VERB·NOUN TO 
REQUEST LOAD OF OCTAL I DENT IFIER 
AND DISPLAYS: 

V21 N02 
RI • BLANK 
R2 - UNCHANGED 
R3 . UPADR 

ACCtPT OR CORRECT DATA !FOR MANUAL 
CONTROL> 

1300 

131 0 

1320 

-------------------- 13 30 

WA ! T FOR KEYBOARD 
ENTR Y. DISP LAY OCTAL 
!DENT JFJ ER IN RI AS 
IT IS LOADED . 

DD 1 WISH TO 
TERMINATE 

Y. 

--------------••••• TRANSMIT 
TERMINATE 

DO I WISH TO 
TERMINATE 

y. 

A. NAV ACCEPTS DATA: 
KEY IN PROCEED 

V33E 

OR B. NAV WISHES TO CHA NGE DA TA 
LOADED: 

( ii KEY IN OCTAL IDE NTIFIER OF 
REGISTER TO BE CHANGED. 
OBS ER VE DA TA LOADED TO BE 
DISPLAYED IN RI . 

RI • XXE 

121 REPEAT DATA LOAO!NG PROCEDU~E 
AS IN II AND 111 AB OV E UNTIL 
REQUIRED CHA NG ES IN CATA LOAD 
HAVE BEEN MA ll E • 

1340 

P n 

P n 



/L7 

TERMINATE FLASH 
UPON RECEIPT 
OF TERMINATE 

, PR OC EE D, OR XXE 

, T . x , P 
, t . x , R 
, R , E . o 
, M . c 
, I , E 
, N ,E 
, A .o 
, T 
. E 

V 34 E 

••••••••••••••••••••••••• KEY IN TERMINATE 
V 34 E 

DO I WIS-i TO 
CHANGE DATA 
LOADED? 

N, 

TRANSMIT 
.,.,,FINAL 

PROCEED 
V 33 E 

, Y 

, DO I WISH TO CHANGE 
DATA LOADED 

N, y . 

•••• • •••••••••••••••••••• KE Y IN FINAL 

, TRANSMIT OCTAL 
,,,,, IDEN TIFI ER OF 

REGISTE• TD BE 
CHANGED 

X X E 

, PROCEE D 
V 33 E 

KEY IN OCTAL IDENTI­
FIER OF REGISTER TJ 
BE CHANGED 

XXE 
OBSERVE IDENTIFIER 
TO BE DI SPLAYE D IN 
RI • 

(3) KEY IN PROCEED 
V33E 135 0 

t 3b 0 

,:, 10 

• JSO 

p ,!7 



/J.f 

SHIFT UPDATE 
PARAMET[RS 
INTO WORKING 
REGISTERS 

SET UPOATFLG 

WAIT 8 SECONDS 

JS OCTAL IDENTIFIER 
POSITI VE 

JS OCTAL IDENTIFIER 
GREATER THAN X 
WHE~E: 
V72 , X:12 
V 73 , X: 09 
V 74, X: 11 
V 7b,X=l4 
V 77 , X: 0 I 

Y , . N 

PUT ADD~ ESS OF 
COMPONEN T TO BE 
CORRECTED INT O UPADR 

P 27 

141 0 

143 0 

1440 

t45 0 

ISEE ABOVE> 

p 27 



p 27 

#46 0 

-------------- -------------------- * 3, OBSER VE UPTL ACTI VITY LJ <,HT OU T 
TURN OFF UPTL ·························· MONJ TOR DSKY: 
ACTIV ITY LI GHT OBSERVE UPTL ACTIV• . -------------------- ITY LIGHT OUT 

,. , , ,,MONITOR DOWNLINK; --------------------OB SERVE JPTL AC TI V• 
-------------- ITY LI GHT OU T 

--------------------
14 70 

---------------CHANGE DO WNLI NK .......... 
LI ST TO ORIGINA L 
----------------

------------------- * 4 , CHELK AGC DI SPLA YS PROGRAM 00 
TERMINATE ..... .......................... MONITOR DSKY: 
p 27 AN~ OBSERVE TERMINAT ION 148 0 
GO TO POO OF P27 AND DISP LAY 

-------------------- OF PR OGRAM 00 
~ONITOR OOwNLINK; --------------------.. ..... ... OBSERVE TERMINATION 
OF P27, THE RETURN 
TO POO , AND REVERSI ON 
TO OR IGINAL DOWN - -------------------- * 5 , SET UP TEL SWITCH TO BLOCK , 
LINK FOR~AT , SET UPTEL SWITCH 
-------------------- TO BLOCK 

-------------------- 149 0 

EXIT P27 EXJ T P27 



PUR POSE: 

APOLLO COMPUTER LOGIC CHECKLIST INTERFACE 

PRE THRUSTING-ORBIT CHANGE PROGRAM (p 31) REV 16 6/l6/b6 

Ill TO CALCULATE THE REQUIRED VEHICLE VELOCITY (VRl, FOR AN ORBIT CHANGE THRUSTING MANEUVER, GIVEN: 

(A) A TIME OF IGNITION, 

(Bl THE LATITUDE AND LONGITUDE OF A GROUND POl~T ON THE DESIREU TRACK AND THE ALTITUDE OF THE DESIRE U ORbll 
OVER THE MEAN EQUATORIAL RADIUS AT THIS GRJUND POINT, 

(C) THE PERIOD OF THE DESIRED ORBIT, 

12) TO MAKE THIS CALCULATION BASED UPON MANEUVER DATA APP~OVED, AND KEYED INTO THE AGC, BY THE ASTRONAUT, OR ~RuU l< D. 

13> TO DISPLAY TO THE ASTRONAUT AND THE GROUND CERTAIN SPECIFIC DEPENDENT VARIABLES !ORBITAL PARAMETERS> ASSO(lATtD 
WITH THE CALCULATED VR ANO TIGN FOR FINAL APPROVAL BY THE ASTRONAUT/GROUND, 

(4) TO COMPUTE A PREFERRED !MU ORIENTATION ANO A REQUIRED VEHICLE ATTITUDt FOR THRUSTING, THIS ORIENTATI ON ANu 
ATTITUDE WILL BE USED BY THE INFLIGHT ALIGNMENT PROGRAM(S) TO ALIGN THE IMU ANO CSM HwEN: 

(Al THE lMU ALIGNMENT IS NOT SUFFICIENTLY ACCURATE, 

<B> A MIDDLE GIMBAL ANGLE GREATER THAN 15 DEGREES WILL EXIST AT THE THRUSTING ATTITUDE, 

(5) TO DO THE CSM MANEUVE~ TO THE THRUSTING ATTITUDE WITHJUT IMU REALIGNMENT IF DESIRED. 

ASSUMPTI ON S: (I) BEFORE STARTI NG THIS PROGRAM THE GROUND CAN UPDATE T~E NAVIGATION STATE VECTOR OR INSERT AIM PARAMETERS, THI S 
IS DO NE BY DOING COAST-AG( UPDATE PROGRAM (P27l, 

/JI 

l 2l THE PROGRAM MuST BE DJNE OVER A TRACKING STATION FOR ~EAL TIME GROUND PARTICIPATION IN AGC DATA INPUT AND OU TPUT, 
HOWEVER AIM PARAMETERS MAY BE SENT UP FROM THE GROUND ANO STORED FOR FUTURE AGC COMPUTATION, LIKEWISE AGC COMPUTE U 
VARI ABLES MAY BE STORED FJR LATER VERIFICATION BY THE GRJJNO, THESE STORA~E CAPABILITIES ARE LIMITED ONLY TO THE 
PARAMETERS FDR ONE THRUSTING MANEUVER AT A TIME, 

(3) THE ISS MAY BE IN STANDBY OR OPERATE, THE G•N START JP AND CHECK OUT PROGRAM (P05) AND THE INFLIGHT ALIGNMENT­
IMU ORIENTATION DETERMINATION PROGRAM lP5J) SHOULD BE CO~PLETED eEFORE THt SELECTION OF THIS PROGRAM UNLESS THIS 
PROGR AM IS SELECTED ONLY FOR DATA LOADING AND THRUSTING PARAMETER COMPUTATION, TIME AND RCS FUEL MAY BE SAVEv, AND 
SUBSEQUENT !MU ALIGNMENT DECISIONS GREATLY SIMPLtFIED IF P51 IS PERFORMED IN SUCH A WAY AS TO LEAVE THE !MU 
INERTIA LLY STABILIZED AT AN ORIENTATION AS CLOSE AS POSSIBLE TO THE OPTIMUM ORIENTATION DEFINED BY THIS PROGRAM. 
THE ISS THUS MAY BE: 

lAl OFF !STANDBY), 

lB> ON , AND NOT ALIGNED SINCE TURN ON 

IC) ON AND AT AN INERTIAL ORIENTATION KNOWN ONL Y INACCURATELY BY THE AGC, l,E, HAVING BEE N ALIGNED AT 
LEAST ONCE SINCE TURN ON BUT NOT WITHIN THE LAST --HRS 

ID) ON ANO AT AN INERTIAL ORIENTATION KNOWN ACCJRATELY BY THE A~C, l,E, HAVING BEEN ALIGNED WIT HIN 
THE LAST --HRS 

P 31 



IF IA) 15 TRUE PRO GRAM 05 AND 51 MUST BE PERFORMED BEFORE THIS PROGRAM CAN BE COMPLETED, 
IF IB) 15 TR UE PROGRAM 51 MUST BE PERFORMED BEFORE THIS PROGRAM CAN BE CUMPLETED . 

P 31 

IF IC) 15 TRUE THE AGC MAY OR MAY NOT HAVE A 5ATJ5FACTORY INERTIAL REFERENCE TO ACCURATELY COMPLETE THE PROGHAM, 
JF IDJ 15 TRUE THE AGC HA5 A 5ATJ5FACTORY INERTIAL REFERENCE TO ACCURATELY COMPLETE THE PROGRAM. CA5E5 !Bl, !Cl 

AND IDJ HOWEVER ARE FURTHER SUBJECT TO THE CONSTRAINT OF LARGE MIDDLE GlM~AL ANGLE, I.E, THE EXISTING INE RT IAL 
ORIENTATION MAY CAUSE A MIDDLE GIMBAL ANGLE GREATER THAN 15 DEGREES AT THt THRUSTING ORIENTATION OF THE C5M, 
WHICH 15 UNSATISFACTORY AND WILL BE INDICATED BY PROGRAM ALARM. 

141 IT 15 NORMALLY REOUJRED THAT THE 155 BE ON FOR l HOUR PRIOR TO A THRU~TING MANEUVER. 

151 THIS PROGRAM 15 SELECTED BY THE ASTRONAUT BY D5KY ENTRY AT LEAST -- MIN BEFORE THE ESTIMATED TIME OF THE THRUSTJN~ 
MANEUVER IGNITI ON . 

AGC 

JS PROGRAM ALLOWED? 

COMMAND CHECK 
FAIL ALARM 

RESET CHECK 
FAIL ALARM 

GRJUND CREW 

.CREW PROG. 
,SELECTI ON 

KEY IN PRETHRU 5TINa­
ORBlT CHANGE 

PROGRAM IP31) 
V37E 31E 

OBSERVE CHECK FAIL 
LIGHT ON 

PRE55 ALARM RESET TJ 
TURN OFF CHECK FAIL 
LIGHT 

* I 

CHECKLIST 

SELECT PRETHRU5T!NG-ORBJT CHANGE 
PROGRAM iP31) 

lo ENTER PRETHRUSTlN~ ORBIT CHANGE 
PROuRAM: 

V37E 31E 
NOTE: 

POSSIBLE CHECK FAIL.IF PRESENT 
PROGRAM DOES NOT ALLOW SELECTION OF 
P3 1 THE CHECK FAIL LI GHT w!LL 
ILLUMINATE AND THE OLD PROGRAM 
DISPLAY WILL REMAIN 

OBSERVE: 

CHECK FAIL LIGHT ON ILEBJ 
PGNS LIGHT ON iLEBJ 
COMP FAIL LIGHT ON IMDCJ 

TIME 

,20 

TOTA L 
TIM E 

p JI 



HOLD FOR NEW 
PROGRAM 
SELECTI ON 

GO TO PROGRAM 
SELECTED 

EXIT P--

STA RT PRETHRU STING­
OR BIT CHANGE 
PROGRAM CP311 

DO PR ETHRU STI NG 
ORBI T CHA NGE DATA 
LOAD ROU TI NE IR-351 , 

BASED ON THE STOR ED 
AIM PARA METE RS 
MANEUVER DAT A 
CO MPUTE NECESS AR Y 
PARA METERS FOR THE 
TH ~U STI NG MA NEUV ER 
INCLUD I G PERIG EE 
ALT ITUDE , APOG EE 
ALTI TUDE AND DELTA V 
REQUIR ED !DEF INED 
BEL OW I , 

CONSULT BACKUP 
PROCEDURES 

KEY IN PROGRAM 
SELECTION AS DESIRE~ 

V37E --E 

. 
EXIT P--

MONITOR DSKY: 
OBSERVE DISPLA Y OF 

PROGRAM 31 

Do PRETHRUSTING 
ORBIT CHANGE DATA 
LOAD ROUTINE CR-351, 

GO TO BACKUP PROCEDURES AND 
SELECT A PROGRAM WHICH IS ALLOWED 

2, CHECK AGC DISPLAYS PROGRAM 31 

* 11 PERFORM PRETHRUSTING- ORBIT CHANGE 
DATA LOAD ROUTINE CR-35) 

P 31 

130 

140 

•50 

160 

17 0 

• 80 

P 31 



HULU 

CLEAR STORAGE AREA 
FOR THRUSTING MANEU­
VER PARAMETERS AND 
STORE RtSULT S OF 
AB OV E CUMPUTATI ON, 

PUT AIM PARAM ETE RS 
AND PERIGEE ALT , 
APOG EE ALT AND DE LT A 
V REQUIRED ON AGC 
oowN LIN~ TO REMAI N 
THERE UNT IL TERMI NA ­
TI ON OF THE PROGRAM , 

FLASH VERB- NOUN TO 
RtOU EST PROCEED AND 
DISPLAY THRUS TING 
PA~AMETERS: 

V06 N45 
RI- APOGEE ALT 
RZ - PER I GEE ALT 
R3- UELTA V REO , 

APO~ EE ALT - ALTI TUDE 
OF AP OGEE ABOVE 
FISCrlER ELL IPSO ID 
IN NAU TICAL 
MIL ES TO 
NEAREST , I NM, 

Pt~I GEE ALT - AL TIT UDE 
OF PER IGE E ABOVE 
FISCHER ELLIPSOID , 
IN NAUTICAL 
MI LES TO 
NEAREST ,I NM , 

MON I TOR DSKY: 
OB SER VE VERB-NOUN 
FLASH AND DISPLAY JF 
THRUS TING PARAMETE~S 

• Ill, EVALUATE THE THRUSTING PARAMETERS 

I , CHElK AGC FLASHES VERB -NOUN TO RE ­
OUE~T PROCEED AND DI SPLA YS THRUST ­
ING PARAMETERS: 

VOo N45 
RI - APOGEE ALT 
RZ -PERIGEE ALT 
R3 - DELTA V REOU IRtD 

APOGEE ALT - AL TITUDE OF 
APOGEE ABOVE FISCHER 
ELLIPSOID , IN NAUTICAL 
MILES TO NEAREST , I NM , 

PERIGEE ALT - ALTITUDE OF 
PERIGEE AB OVE FISCHER ELLI P 
-SOID , IN NAUTICAL MIL ES TO 
NEAREST , I NM, 

DE LTA V REuU IRED - SPS 
DELTA V REQUIRED TO ACCOM ­
PLISH MANEUVER , IN FT /SEC 
TO NEARES T FT/SEC , 

P H 

190 

11 00 

,11 0 

•1 20 

• 130 

p H 



DELTA V REQUIRED -
SPS UELTA V RE­
QUIRED TO ACCOM­
PLISH MANEUVER, 
IN FT/ SE C TO 
NEAREST FT/SEC , 

MONITOR AGC 
DOWNLINK TELE­
~ETRY OF APOGEE 

, IS A GROUND STATION 
, AVAILABLE FOR CON ­
• F!RMATION OF THESE 
, PARAMETERS? 

• Y, 

•••••COORDINATE 
, EVALUATION OF 
, THE AGC COMPU-
• TED PARAMETERS 

WITH THE 
GROUND 

ALT, PERIGEE ALT, 
AND DELTA V RE­
OU!RED, COORDI-,,,,, 
NATE EVALUATION 
JF AGC CJMPU TED 
PARAMETERS WITH 
ASTRONAUT 

SELECT ONE OF THE 
, FOLLOWING FIVE 

ALTERNATIVES: 

(I) IF THE CALCJ-
• LATED DATA IS 
, SA Tl SF ACTORY, 
, PERF ORM THE THRJ-

STING MANEUVER 
, USING THE AGC 
, CALCULATED PARA­
• METERS WITHOUT 
, GROUND CONFIRMA­

TION, 
, (2) IF THE CALCJ-

LATED DATA IS NJT 
, SATISFACTORY AD-
• JUST THE CALCULA-
• TED PARAMETERS BY 
, RESELECTING P 31 
, AS NECESSARY AND 
, CHANGING THE 

LOADED AIM PARA ­
METERS UNTIL AGC 

, COMPUTED PARAMET ­
ERS ARE SATISFAC-

• TORY, THEN 

* 2, COOkDINATE EVALUATION OF THE AGC 
COM~UT ED PARAMETERS WITH THE 
GROUND 

1140 

11 50 

1160 

1170 

118 0 

P 31 

P 31 



/J'i 

PERFORM THE THRJ• 
STING MANEUVER , 
(31 REMAIN AT 
THIS POINT IN T~E 

, AGC PROGRAM UNTIL 
GROUND CO•OROINA • 
TION IS AVAILABLE 
(41 SELECT A NE• 
PROGRAM AS OE• 

, SIRED UNTIL 
GROUND CO•OROINA• 
TION IS AVAILABLE 
THEN RESELECT 
P 3l, LEAVE AIM 

, PARAMETERS 
UNCHANGED ETC , 
(51 SELECT A NE• 
PROGRAM AS DE• 
SIRED ANO PERFO~~ 
THRUSTING MANEU• 
VER USING BACKUP 

, PROCEDURE, 

,3 

ARE THESE 
PARAMETERS 
SATISFACTORY 
FOR USE BY THE 
AGC FOR THE 
THRUSTING 
MANEUVER? 

N, y. 

SELECT ONE OF 
THE FOLLOWING 
FOUR ALTERNA• 
TJVES: 

2.1. 
4, 
5, 

p ; I 

6190 

1200 

i 2l0 

, a o 

P .ll 



WAIT FOR KEYBOARD 
ENTRY . 

Cll ADJUST THE 
CALCULATED PARA• 
METERS BY RESEL• 
ECTING P 31 AS 
NECESSARY AND 
CHANGING THE 
LOADED AIM PARA• 
METERS UNTIL AGC 
COMPUTED PARA• 
METERS ARE 
SATISFACTORY, 
C21 OBTAIN NEW 
AIM PARAMETERS 
FROM THE GROUND 
BY VOICE LINK, 
RESELECT P 31, 
KEY IN NEW DATA, 
ETC, 
C31 SELECT THE 
COAST •AGC UPDATE 
PROGRAM CP 271, 
LOAD NEW AIM 
PARAMETERS FROM 
THE GROUND VIA 
THE AGC UPLINK, 
OR BY CREW 
DSKY INPUT, 
OBSERVE NEW AIM 
PARAMETERS,ETC, 
C4) TERMINATE 
P 31 BY SELECT• 
ING A NEW PRO• 
GRAM AS DESIRED 
AND PERFORM THR• 
USTING MANEUVER 
USING BACKUP 
PROCEDURES, 

KEY IN PROGRAM 
•••••••••••••••••••• SELECTION AS 

DESIRED 
V37E-·E 

A. NAV REJECTS PARAMETERS: 

lll RESEL ECT P31 AND LOAD DESIRE D 
DATA 

OR 121 SELECT P27 lSEE P27 CHECK 
LISTI AND LOAD DESIHE D DATA 

'240 

1250 

1 2b0 

121 0 

. ,so 

BY AGC UPLI NK OR VO ICE LINK. • c9 0 
RESELECT P3l • 



/J7 

EXIT P 3l 

TERMINATE FLASH UPON --------------------
RECEIPT OF PROCEEO •••••••••••••••••••• KEY IN PROCEEO 
OR NEW PROGRAM. V 33 E 

P. 
R. 
o. 
c. 
E. 
E. 
D. 

NEW 
PROGRAM 

GO TO PROGRAM 
SE LECTED. 

EXIT P 31 

COMPUTE : 
Ill INITIAL TH RU ST 

Dl~ECTION . 

121 PREFERRED !MU 
INERTIAL 
ORIENTAT ION. 

X = UN IT IX 
- SM - sc 
y =UNI T IX X 
- SM -sc 
z =UN IT IX X 
- SM - SM 

WH ERE: 
X 
- SC 

THE DIREC TI ON 
OF THE SPACE­
CRAFT • X AXIS 
AT TIGN , 

l 

RI 

y 
- SM 

THE EARTH 
CENTERED POSITIJN 
RAD IUS VECT OR 
AT TI GN , 

131 TTI - TIME TO 
GO TO SPS 
IGN ITI ON , 

l 

* 

OR I 3 l SELECT NEW PROGRAM AND PER­
FORM THRUSTING WITH BACKUP 
PROCEDURES 

B. NAV ACCEPTS PARAMETERS; 
KEY IN PROCEED 

V 33 E 

P ,l 

n oo 

BI O 

nzo 

1330 

1 340 



HOLD 

/3f 

14) INITIAL VALUE 
OF VG VECTOR, 

STORE ( I l < 2) 13 l AND 
14) FOR USE BY 
SUBSEQUENT COMPUTA• 
TIONS, 

FLASH VERB- NOUN 
TO REQUEST PROCEED 
ANO DISPLAY! 

Vl6 N35 
RI -TT! • HRS 
R2 -TTI - MIN 
R3 -TTI - SEC 

TTI - TIME TO GO TO 
SPS IGNITION , IN 
HRS , MI N, SEC TO 
NEAREST , 01 SEC , 

MONITOR DSKY: 
OBSERVE VERB-NOUN 
FLASH AND DISPLAY 
OF TT!, 

SET TTE CLOCKS 
IMDC•LEB) 

• IV SET UP TTE CLOCKS FOR TT! 

• 

I, CHECK AGC FLASHES VE'RB•NOUN TO 
REQUEST PROCEED AND DISPLAYS TT!: 

Vl6 N35 
Rl•TTI • HRS 
R2-TTI • MIN 
R3•TTI • SEC 

TTI • TIME TO GO TO SPS 
IGNITION IN HRS, MIN, SEC 
TO NEAREST ,01 SEC 

2, SET CLOCKS 

PIL<JT: 

A, StT DIGITAL EVENT TIMER START/ 
STOP SW AT STOP 

B, StT DET RESET/UP/DOWN/ SW AT 
RESET 

C, AUJUS T DET SEC SW TO ADVANCE 
TIMER TO POINT OF SYNCHRONIZA-
TION 

D, AUJUST DET MIN SW TO ADVANCE 
TIMER TO POINT OF SYNCHRONIZA• 
TION 

E, SU DET RESET /UP/DOWN SW AT DOWN 

F • SU DET STAAT/STOP SW TO START 
AT SYNC T !ME 

G, NAV CONFIRM LEB CLOCK SET 
KtY IN PROCEED 

V 33 E 

NA V! 

A, RESET TTE CLOCK AT LEB TO ZERO 

B, StT TTE CLOCK FOR TIME DISPLAYE D 

P 31 

1350 

1360 

131 0 

1380 

1 390 

H OO 

p .!I 



/J1 

WAIT FOH KEYBOARD 
ENTHY , 
TERMINATE FLASH UPON 
RECEIPT OF PROCEED 

IS THE 155 OR IENTA­
TION KNOWN FLAG SET? 
(CHECK RE FSMFLGI 

IS 155 ZERO FLAG 
SET? 

TERMINATE P-­
AND GO TO G+N 
STARTUP 
PROGRAM (P05) 

EXIT P31 

TERMINATE P-­
AND GO TO IMU 
ORIENTATION 
DET[RMINATION 
PR OGRAM (P511 

EXIT P31 

KEY IN PROCEED 
V 33 E 

MONITOR DSKY: 
OBSERVE TERMINAT ION 
OF P-- AND DISP LAY 
OF P05 

ExlT P31 

MONITOR DSKY: 
OBSERVE TERMINATION 
OF P- - AND DISPLAY 
Of P51 

EXIT P31 

ON DSKY (SYNC TO NEAREST MINUTE! 

C, START TTE CLOCK AT SYNC TIME 

NOTE: 

NOTE: 

IF !MU IS ON STANDBY , AGC WILL 
DISPLA Y P05, AFTER P05 THE AGC 
SELECTS Poo, CREW THEN SELECTS P51 , 
AFTER P51 AGC RETURNS TO POO , 
CREW MUST RESELEC T P31 

IF IMU HAS NOT BEEN ALIGNED SINCE 
TURN ON AGC WILL DISP LA Y P51, AFTER 
P51 AGC RETURNS TO POO , 
CREW MUST RESELECT P31 

p H 

1410 

1420 

1430 

1440 

6450 

P 31 



COMPUTE GIMBAL 
ANGLES AT INITIAL 
5/C THRUST ORIENTA ­
TI ON IF THE PRESENT 
!MU ORIENTATION 15 
HELD. 

FLASH VtRB- NOUN TO 
REQUEST PROCEED AND 

••••••••••DISPLAY THE GIMBAL 
ANGLES THAT WILL 

HuLU EXIST AT THE INITIAL 
5/ C THRUST ORIENTA­
TI ON IF THE PRESENT 
!MU ORIENTATION 15 
HELD: 

V0 6 Nl7 
Rl - OG ROLL 
R2 - IG PITCH 
R3 - MG YAW 

ALL GIMBAL ANGLES IN 
DEGREE S TO NEAREST 
. 0 1 DEGR EE. 

s AIT FOR KE YBOARD 
ENTRY 

MONITOR DSKY: 
OBSERVE VERB- NOUN 
FLASH AND DISPLAY JF 
GIMBAL ANGLES AT TME 
THRUST ORIENTAT ION . 

15 MIDDLE GIMBAL 
ANG LE GREATER THAN 
15 DEGREES? 

.y 

DO INFLIGHT ALI ­
GNMENT CSM-1 ,~U 
ALIGN PROGRAM 
<P53l. 
KEY IN 

V37E 53E 
WHEN ABOVE PR O­
GRAM 15 COMPLETE 
SELECT THRUSTING 
-ORBIT CHANGE 
PROGRAM (P41). 

• v. CHECK AGC FLASHES VERB-NOUN TO 
REOUtST PROCEED AND DISPLAYS GIMBAL 
ANGLES THAT WILL EXIST AT THE 
S/C THRUST ORIENTATION IF THE 
PRESENT !MU ORIENTATION 15 HELD: 

V06 Nl7 
Rl - OG ROLL 
R2 - IG PITCH 
R3 - MG YAW 

ALL u!MBAL ANGLES IN DEGREES TO 
NEAREST . 01 DEGREE. 

I . IF THE MIDDLE GIMBAL ANGLE 
DISPLAYED 15 GREATER THAN 15 
DEGkEES , SELECT THE FOLLUWING IN 
ORDtR: 

A. INF LI GHT AL IGNMtNT -CSM/IMU ALIGN 
PRO~RAM IP53) 

B, 

Ki:cY IN 
V37E 53E 

THRUSTING-ORBIT CHANGE PROGRAM 
(P4 ll 

KEY IN 
V37E 4IE 

p .ll 

146 0 

147 0 

1480 

1490 

.,oo 

• 510 

P 31 



ADVISE CREW 
~ITHIN ••••••••••• 
GROUND 
CAPABILITY, 

EXIT P3I 

DO I WISH TO MAKE 
THE THRUSTING MANE• 
EUVER WITH THE PRE­
SENT !MU ORIENTATIJ~ 
CONSIDER: 

IA) THE TIME SINCE 
THE LAST FINE 
ALIGNMENT OF THE 
!MU 
IBl IS TIME 
CRITICAL? 
(Cl IS RCS 
FUEL CRITICAL? 

(Dl DOES THE 
GROUND CONCUR WIT1 
THE THRUSTING 
MANEUVER AT THIS 
IMU ORIENTATI ON? 

DO INFLIGHT ALI­
GNMENT IMU/CSM 
ALIGN PROGRAM 
I P53 l , 
KEY IN 

V37E 53E 

WHEN THE AB OV E 
PROGRAM IS COM• 
PLETE SELECT 
THRUSTING- ORB IT 
CHA NGE PROGRAM 
IP4 l) 

EXIT P3l 

Y, 

2, IF THE MIDDLE GIMHAL ANGLE 
DISPLAYED IS LESS THAN 15 DEGREES: 

A, REALIGN THE !MU IF DESIRED AFTER 
CONSIDERING THE FOLLOWING: 

OR B, 

Ill TIME SINCE LAST FINt ALIGN-
MENT OF THE !MU 

(2) IS TIME CRITICAL? 

13) IS RCS FUEL CRITICAL 

(4) DOES GROUND CONCUR WITH 
THRUSTING WITH PRESENT !MU 
ORIENTATION? 

SELtCT INFLIGHT ALIGNMENT -C SM t lMU 
ALluN PROGRAM (P53) 

KEY IN 
V37E 53E 

AuC REQUESTS SELECTION OF P4l 
ArTER P53 IS COMPLETED, 

ACCEPT PRESENT !MU ORlt NTATION 
FUR THRUSTING AFTER CONSI DERING 
11>•14) ABOVE, CONTINUE BELOW 

3, CONFIRM OR SELECT FOLLOWING SwlTCh 
POSITIONS AT MDC: 

PANEL 8 

I, OIRtCT RCS - OFF 

2, LIMIT CYCLE - OFF 

3, ATTITUDE OEADBANO • MA X 

4, , 05u ENTRY - OFF 

5, LOCAL VERTICAL - OFF 

6, DELTA V - OFF 

7. G•N t SCS - G• N 

p JI 

• 5• 0 

• 550 

• 560 

1570 

P 31 



p ;J 

8, ATTITUDE/MONITOR/ENTRY-MONITOR 

9, A&C ROLL CHANNEL - OFF 

10, B&D ROLL CHANNEL - ON 

11, PlTlH CHANNEL - ON 
-~80 

12 , YAW CHANNEL - ON 

13, ROLL RATE GYRO - NORMAL 

14, PlTtH RATE GYRO - NORMAL 

15, YAW RATE GYRO - NORMAL 

PANEL 2~ 1~90 

I, FDA! LTG - ACI 

2, GROUP 1-ACI - CLOSED 

3, GROUP l-AC2 - CLOSED 

4, GROUP 2-AC I - CLOSED 
H OO 

5, GROUP 2-AC2 - CLOSED 

6 , GROUP 1-MNA - CLOSED 

7, GROUP 1-MNB - CLOS ED 

8 , GROUP 2-MNA - CLOSED 

9 , GROUP 2-MNb - CL O!>ED 
• o l O 

10, DIRtCT CONTROL-M NA - CLO,ED 

II, DIRtCT CONTROL-M NB - CLO!>ED 

12, A&C ROLL - MNA - CLOSED 

13 , A&C ROLL - MNB - CLOSED 

14, B&D ROLL - MNA - CL OSED 
• b2 0 

15 , B&D ROLL-MNB - CLOSE D 

16, PlTlH -MNA - CLOSEU 

17 • PITlH -M NB - CLOSED 

I B, YAW -MNA - CLOSED 

;... .Jl ,.,.,_ 
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19, YAW-MNB - CLOSED 

20 , G&N SYNC - OFF 

21 , EVENT TIMER MNA - CLOSED 

22, EV ENT TIMER MNB - CLOSED 

23, GlMbAL MOTOR CONTROL PITCH 
BAT A - CL OSED 

24 , GlMbAL MOTOR CONTROL PITCH 2 
BAT B - CLOSED 

25, GlMbAL MOTOR CONTROL YAW 
BAT A - CLOSED 

26 , G!MB AL MOTOR CONTROL YAW 
BAT B - CLOSED 

MISCELLANEOUS 

I, TRANSLATION CONTR OLS - LUCKED 

2, ROTATION CONTROLS - PINNED 

PANEL b 

l , ATTITUDE SET - OFF 

PANEL 7 

l , NORMAL/OFF/D IR ECT ON - OFF 

PANEL 2 

l, FDA! SELF TEST - OFF 

2, FDA! BRIGHTNESS - SET 

3, FCSM - AUT O/OV ERRIDE - OV ERRIDE 

4 , FCS~ - ON/OFF/RE SET - OFF 

PANEL 24 

p H 

1 630 

t'b4 0 

#65 0 

1660 

t b7 0 

168 0 
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I, SCS POWER • AC! 

2, RATt GYRO POWER • ACI 

3, BMAu POWER• AC2 
lb90 

4, ROTATION CON TROL POWER • AC2 

5 , TVC POWER · OFF 

b , TVC POWER · OFF 

PANEL 3 

*7 00 
I, PITCH G!MBAL MOTOR - OFF 

2, PITCH GIMBA L MOTOR • Off 

3, YAW G!MBAL MOTOR • OFF 

4, YAW GIMBAL MOTOR • OFF 

5, INJtcT PREVALVE A • OFF 
*71 0 

b , INJECT PREVALVE B • OFF 

PANEL 14 

l, UPTt L • BLOCK 

2, DSKY BRIGHTNESS • SET 
*720 

PANEL 22 

l , !MU HTR •MN A • CLOSED 

2, !MU HTR ·MNB • CLOSED 

3. IMU•M NA · CLOSED 
17 30 

4, IMU•M NB • CLOSED 

5 , COMPUTER · MNA · CLOSED 

b , COMPUTER·MNB • CL OSED 

7, OPTICS· MNA - OPEN 

8 , OPTlC S- MN B • OPEN 

P ; I 
114-



sc.::, - {J • r-, 
M\) 1'i i l U~ 
1-'Kc.SE:. i"'tl 

TERMINATE FL ASH UPON 
RtCEIP T OF PROCEED 
OR NEW PROGR AM 

P, 
R, 
o. 
C, 
E, 
E, 
0 , 

, NEW 
, PROG~AM 

GO TO PR OG RAM 
SE LECTED , 

KEY I N PROCEE D 
V 33 E 

9 , AC POWER-AC! - CLOSED 

10, AC POWER-AC2 - CLOSED 

II, G&N-AC POWER - AC! 

• 4, CONFIRM OR SELECT FOLLOWING SWITCH 
POSITIONS AT NAV STATION 

I , FLOODLIGHT CONTROL PRIMARY - OFF 

2, FLOODLIGHT CONTROL SECONDARY - OFF 

3 , !MU TRANSFER - COMPUTER 

4 , OPTICS SLAVE TELESCOPE - STAR LOS 

5, OPTICS MOOE - ZER O OPTIC S 

6 , OPTICS HOL D - OFF 

7, OPTICS CONTROLLER SPEED - HI 

8 , OPTICS CONTROLLER MODE - DIRECT 

9 , PANEL BRIGHTNESS CONTR OL - OFF 

1740 

17 50 

1 76 0 

10, ! MU TEMP, MODE - AUT O OV tRRI OE • l7U 

11, ATTIT UDE IMPULS E ENABLE - OFF 

12, CONUITI ON LAMPS - OFF 

13, AGC MODE - ON 

14, AGC BRIGHT NESS CON TRO L - OFF 

t 780 

5, KEY IN PRO CEED 
V33E 

• 79 0 

P H 

P 3 1 



HOLD 

EXIT P3I 

SELECT FINAL VEHICLE 
ATTITUDE FOR USE BY 
ATTITUDE MANEUVER 
ROUTINE . 

DO ATT CONTROL MODE ••••••••••••••••••••• DO ATT CONTROL MOOE 
CHECK ROUT 1 NE IR II • CHECK ROUT I NE IR 11 • 

DO ATTITUD E MANEUVER 
ROUT !NE <R 211 • 

FLASH VERB- NOUN TO 
REQUEST PLEASE PER- •••••••••••••••••••• 
FOKM SELECTION OF 
THKUST!NG - ORB!T 
CHANGE PROGRAM IP41): 

V50 N07 
Rl - 00041 

WAIT FOR KEYBOARD 
ENTRY . 

TtKM!NATE FLASH UPON 
RECEIP T OF NEW PRO­
G~AM . 

DO ATTITUDE MAN EU VE~ 
ROUTINE IR 21 l • 

MONITOR DSKY: 
OBSERVE VERB - NOUN 
FLASH TO REQUEST 
PLEASE PERFORM 
SELECTION OF P4I . 

KEY IN REQUEST FOR 
THRUSTING-ORBIT 
CHANGt PROGRAM (P4I) 

vnE 41E 

• VI 

• VI I 

PERFURM ATT CONTROL MODE 
CHECK ROUT !NE 1Rl1 

PERFURM ATTITUDE MANEUVER 
ROUT! NE I R2 ll 

• VI II CHEC~ AGC FLASHES VERB-NOUN TO 
REQUE~T PLEASE PERFORM SELECTION 
OF P41: 

1. 

VSO N07 
R!-00041 

WHEN READY TO COMMENCE THRUSTING­
ORBIT CHANGE PROGRAM <P•l> 
KEY IN 

V37E 4IE 

OR 2. SELECT NEW PROGRAM AS DESIRED 

P 31 

1800 

181 0 

1820 

1&30 

1 840 

•bS O 

p JI 



!::,( !::,-(,>+ ~ 

All I TUU E 
PR ESt NT 

I s,- AT I 
CLINT MUllt 
PRt StNI 

TE~MINATE P 31 AND 
GO TO PR OGRAM 
SELECTED. 

EX I I P 31 

MONIT OR DSKY: 
OBSERVE TERMINATION 
OF P31 AND DISPLAY 
OF PROGRAM SELECTED. 

EXIT P 31 

3. OBSERVE DISPLAY OF PROGRAM 
SELECTED . 

p JI 

186 0 



APOLLO COMPUTER LOGIC CHECKLIST INTERFA:E 

PRETHRUSTING - RETURN TO EARTH PROGRAM (P 32) REV 14 b/28/bb 

(II TO CALCULATE THE REQU IRED VEHICLE VELOCITY (VR), AND TIME OF IGNIT ION IT IGN) FOR A RETURN TO EARTH SPS THRUSTI NG 
MANEUVER TO A SPECIFIED LANDING POINT GIVEN: 

(A) LATITUDE AND LONGITUDE OF THE LANDI NG PO INT , 

18) ALLOWABLE DELTA V, 

12> TO MAKE THIS CALCULATION BASED UPJN MANEUVER DATA APP~OVED, AND KEYED INTO THE AGC, BY THE ASTRONAUT OR GHOUNu , 

131 TO DISPLAY TJ THE ASTRONAUT AND THE GROUND CERTAIN SPECIFIC DEPENDANT VARABLES (ORBITAL PARA MET ERS) ASSOCIATED 
WITH THE CALCULATED VR AND TIGN FOR FINAL APPROVAL BY THE ASTRONAUT/GROUNU , 

(4) TO COMPUTE A PREFERR ED !MU ORIENTATION AND A REQU IRED VEH ICL E ATTITUDt FOR THRUSTING, THIS OR!tNTAT ION AND 
ATTITUDE WILL BE JSED BY THE INFLIGHT ALIGNMENT PROGRAM(S) TO ALIGN THE IMU AND CSM WHEN: 

(Al THE 155 I S NOT SU FFICIENTLY ACCURATELY ALlo~ED, 

(Bl A MIDOLE GIMBAL ANGLE GREAT ER THAN 15 DEGREES WILL EXIST AT THE THRUSTING ATTITUDE, 

151 TO DO THE CSM MANEUVER TO THE THRJSTING ATTITUDE wlTrl)UT IMU REA LI GNMENT IF DESIRED, 

AS~UMPTIONS: ill BEFORE STARTING THIS PROGRAM THE GROUND CAN UPDATE T~E NAVIGATION STAIE VEC TOR OR INSERT AIM PA RA METERS , THIS 
IS ~ONE BY DO ING COAST - AGC UPDATE PROGRAM IP 27) , 

121 THE PROGRAM MJST BE DJNE OV ER A TRACKING STATION FOR ~EAL TIME GROUND PARTICIPATION IN AGC DATA INPUT AND OUTPUT , 
HOWEVER AIM PARAMETERS MAY BE SENT UP FROM THE GROUND AN) STORED FOR FUTUHE AGC COMPUTATION , LIKEWISE AGC COMPUTED 
VARIABLES MAY Bt STORED F)H LATER VERIFICATION BY THE GR)JND , THESE STORAGE CAPABILITIES ARE LIMITE D ON LY TO THE PARA ­
METERS FOR ONE THRUSTING ~A NEUVER AT A TIME , 

13) THE !55 MAY BE IN STANDBY OR OP ERATE , THE G•N START JP AND CHECK OUT PROGRAM (P05) AND THE INFLIGHT AL I GNMENT ­
IMU ORIEN TATI ON DETERMINATION PROGRAM (P51) SHOULD BE co~PLETED BEFORE THt SELECTION Of THIS PROGRAM UNLESS THIS 
PROGRAM IS SELECTED ONLY FOR DATA LOADING AND THRU STING PARAMETER COMPUTATION , TIME AND RCS FUEL MAY BE SAVEU , AND 
SUBSEOUENT IMU ALIGNMENT DEC ISIONS GREATLY SIMPLIF I ED IF P51 IS PERFORMED IN SUCH A WAY AS TO LEAVE THE IMU 
INEHTIALLY STAB I LIZED AT AN ORIENTA TI ON AS CLOSE AS POSSl3LE TO THE OPTIMUM ORIENTAT ION DE FINED BY THIS PR OGRAM , 
THE 155 THUS MAY BE: 

IA) OFF !STANDBY) , 

18) DN , AND NOT ALIGNED SINCE TURN ON 

IC> ON AND AT A~ INERTIAL OR IENT ATION KNOwN ONLY INACCURATELY BY THE AGC , !,E, HAV ING BEEN ALIGNED AT 
LEAST JNCE SI NCE TURN ON BUT NOT WIT HIN THE LAST --HRS 

(D) ON AND AT A~ INERTIAL OR IENTATI ON KNOWN ACCJRATELY BY THE Aue, 1,E, HAVING BEEN ALIGNED WITHIN 
THE LAST --HRS 

P 3l 
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P,< UG 
CUN l 

IF IAI 15 TRUE PROGRAM 05 AND 51 MU5T BE PERFORMED BEFORE THl5 PROGRAM CAN BE COMPLETED. 
IF 181 15 TRUE PROGRAM 51 MU5T BE PERFORMED BEFORE THI5 PROGRAM CAN BE COMPLETED. 

P 32 

IF IC) 15 TRUE THE AGC MAY OR MAY NOT HAVE A 5ATl5FACTORY INERTIAL REFERENCE TO ACCURATELY COMPLETE THE PROGkAM. 
IF ID) 15 TRUE THE AGC HA5 A 5AT15FACTORY INERTIAL REFERENCE TO ACCURATELY COMPLETE THE PROGRAM . CA5E5 IBI, ICI 

AND IDI HOWEVER ARE FURTHER SUBJECT TO THE CONSTRAINT OF LARGE MIDDLE GIMBAL ANGLE, I.E. THE EXl5TING INERTIAL 
ORIENTATION MAY CAU5E A MIDDLE GIMBAL ANGLE GREATER THAN 15 DEGREES AT !Ht THRUSTING ORIENTATION OF THE C5M, 
WHICH 15 UN5ATISFACTORY AND WILL BE INDICATED BY PROGRAM ALARM . 

14) IN ANY CA5E wHERE G+N 15 RE5PON51BLE FOR ENTRY CONTRJL, THE PROGRAM 5HOULD BE PERFORMED TO CALCULATE AND oTURt !Ht 
PREFERRED IMU ORIENTAT ION . THIS APPLIES WHETHER OR NOT T"E DE-ORBIT THRU>TING MANEUVER 15 CONTR OLLED By G•N• 

151 IT 15 NORMALLY REQUIRED THAT THE 155 BE ON FOR I HOUR PRIOR TO A THRUSTING MANEUVER. 

161 TH15 PROGRAM 15 5ELECTEO BY THE ASTRONAUT BY OSKY ENTRY AT LEAST --MIN BEFORE THE ESTIMATED TIME OF THE 
THRUSTING MANEUVER IGNITION, 

AGC 

15 PROGRAM ALLOWED? 

. Y 

GROUND CREW 

.CREW PROG • 
• SELECTION 

KEY IN PRETHRUST!No• 
RETURN TO EARTH 
PROGRAM IP32) 

V37E 32E 

COMMAND CH ECK •••••••••••••••••••• OBSERVE CHECK FAIL 
FAIL ALARM LIGHT ON 

RESET CHECK 
FAIL ALARM 

PRESS ALARM RESET TO 
TURN OFF CHECK FAIL 
LIGHT 

* I 

NOTE: 

CHECKLIST 

SELECT PRETHRUST!NG-RETURN TO EARTH 
PROGl<AM I P32 I 

ENTER PRETHRU5TING-RETURN TO EARTH 
PRO~RAM: 

V37E 32E 

POSSIBLE CHECK FAIL. IF PRESENT 
PROGHAM DOES NOT ALL OW SELECTI ON OF 
P32 THE CHECK FAIL LIGHT w!LL 
ILLUMINATE AND THE OLD PROGRAM 
DISPLAY WILL REMAIN . 

OBSERVE: 
CHEC, FAIL LIGHT ON ILEBI 
PGNS LIGHT ON ILEBI 
COMP FAIL LIGHT ON !MDCI 

T !ME 

•1 0 

• 20 

• 30 

TOTAL 
TIMt 

P 3i 



HOLi) FOR NEW 
PROGRAM 
SELECTION 

GO TO PROGRAM 
SELECTED 

EXIT P 

START PHETHRU5 TI NG­
RETURN - TO-E ARTH 
PROGRAM <P32l 
DISPLAY PROGRAM 32 

DO PR ETHHU5TJNG 
RETURN TO EARTH DATA 
LOAD ROUT INE (R -36), 

BASED ON THE STORED 
AIM PARAMETERS 
COMPUTE NECESSARY 
PARAMETERS FOR THE 
THRUSTING MANEUVER 
INCLUDING TIME OF 
5PS IGNITION , MJ55 
DISTANCE AND GAMMA 
< El I <DEF I NED BELOW I , 

CONSULT BACKUP 
PROCEDURES 

KEY IN PROGRAM 
SELECTION AS DESIRE) 

V37E --E 

EXIT P 

MON !TOR D5K Y: 
OBS ERVE DISP LAY OF 

PROGRAM 32 

Do PRETHRU5TING 
RET URN TO EA RTH DATA 
LOAD ROUT INE (R - 36) , 

GO TO BACKUP PROCEDURES AND SELECT 
A PHOGRAM WH ICH 15 ALLOWcD, 

2, CHELK AGC DISPLAYS PROGRAM 32 

* I I PERFORM PRETHRU5T ING- RETURN TO EARTH 
DATA LOAD ROUTINE (R - 361 

P 32 

••O 

•60 

•7 0 

• BO 

P 3l 
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CLEAR STORAGE AREA 
FOR THRUSTING MANEU­
VER PARAMETERS AND 
STORE RESULTS OF 
ABOVE COMPUTATION. 

PUT AIM PARAMETERS 
AND TIG, GAMMA !Ell 
AN~ DE LT A RON AGC 
DOWN LI NK TO REMAIN 
THERE UN TIL TERM I NA ­
TION OF THE PROGRAM . 

FLA 5H VE RB - NOUN TO 
REQUEST PROCEED AND 
DI SPLAY : 

VOb N33 
RI - TIG - HRS 
R2 - TIG- MJN 
R3 -TJG- SEC 

TIG - TIME OF SPS 
I uN I T I Or, ( GET I IN 
HRS, MIN , SEC , TO 
NEAREST , 0 1 SEC , 

wAJT FO~ KEYBOARD ••••••••••••••• ••• •• 
ENTRY , 
TERMINATE FLASH UPON 
RECEIPT OF PROCEED , 

MON IT OR DSKY: 
OBSERVE VER B NOUN 
FLASH AND DISPLAY 
OF TIC, , 

EVALUATE THE 
DISPLAYED TJG, •HE~ 
COMPLETE KEY IN 
PROCEED 
V 33 E 

• JJ J , EVALUATE THE THRUSTING PAkAMETlR~ 

1 . 

2 . 

(HElK AC,( FLASHE5 VlRH - NUU N TC 
REQUEST PROCEED ANO DISPLAYS lit,: 

VOb N33 
RI - TIC, HR5 
RZ -TI G MIN 
R3-TIG SEC 

TIC, - TIME OF 5PS JC,NJII C" 
((,Ell IN HkS , MIN , SEC , Tu 
NEAREST , 01 SEC, 

EVALUATE THE OJSPLAY EU TIG , • ~ls 
COMPLETE KEY IN PkOCElD 

V 33 E 

p J; 

• 1 l ~ 
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MONITOR DSKY: FLASH VER B-NOUN TO 
RtQUEST PROCEED AND 
DISPLAY THRUSTING 
PARAMETERS: 

••••••••• • • •• ••• • ••• OBSERVE VERB-NOUN 

VOb N47 
Rl -GAMMA IE! I 
R2 -D ELT A R 
H3 - Vl <Ell 

GAMMA IE! I: 
FLIGHT PATH ANGLE: 
ANGLE BETWEEN lNERT!AL 
VEL OCITY AND THE 
LOCAL HOR IZONTAL AT 
THE ENTRY INTERFACE 
ALTITUDE 1300 , 00 FT), 
IN DEG RE ES TO NEAR­
EST . 01 DEGREE , 

DELTA R - MISS DIS­
TANCE BETWEEN 
DESIRED SPLASH POINT 
AND THE CALCULATED 
SP LASH POI NT FOR A 
THR US TI NG MAN EUV ER 
WITH NO OU T-OF-PLANE 
THRUS T, ASSUMES 
UP LIFT EQUAL TO ,17 
TIMES DRAG AND NO 
OUT OF PLANE FOR CE 
DUR ING ENTRY , 
POLARITY INDICATES 
OVERSHOOT 1•1 OR 
UND ERSHUO T 1-1 OF THE 
DESIRED SPLASH POINT 
IN NAUTICAL MILES TO 
NEAREST ,I NM , 

VI <Ell - INERTIAL 
VEL OCITY AT THE 
ENTRY INTERFACE 
ALTITUDE 13 00 , 000 
FT)• I N FT/SEC TO 
NEAR EST FT /S EC, 

FLASH AND DISPLAY JF 
THRUSTING PARAMETE~S 

3, 

NOTE: 

CHECK AGC FLASHES VERB-NOUN TO 
REQUEST PROCEED AND DISPLAYS: 

VOb N47 
RI - GAMMA CE! I 
R2 - DELTA R 
R3 - VI <Ell 

GAMMA CEIi - FL!~HT PATH 
ANGLE: 
ANGLE BETWEEN INERTIAL 
VELOCITY AND .THE LOCAL 
HORIZONTAL AT THE ENTRY 
INTERFACE ALTITUDE 1300 , 000 
FTI, IN DEGREES TO NEAREST 
,01 DEGREE, 

DELTA R - MISS DISTANCE 
BETWEEN DESIRED SPLASH 
POINT AND THE CALCULATED 
SPLASH POINT FOR A THRUST ­
ING MANEUVER WITH NO OUT-OF 
-PLANE THRUST , ASSUMES UP 
LIFT EQUAL TO , 17 TIMES 
DRAG AND NO OUT OF PLANE 
FORCE DURING ENTRY. 
POLARITY INDICATES OVER­
SHOOT l • l OR UNDE RSHOO T 1-1 
OF THE DESIRED SP LASH POINT 
IN NAUTICAL MILES TO 
NEAREST ,1 NM. 

VI - lNERT!AL VELOCITY AT 
THE ENTRY INTERFACE 
ALTITUDE (300 , 000 FT,1, JN 
FT/SEC TO NEAREST FT/SEC, 

THE Y+N ENTRY EQUATIONS w!LL A!M 
FOR TH E DESIRED SPLASH POINT !CO­
ORDINATES LOADED IN R3bl NOT THE 
CALCULATED SPLASH PO I NT, THUS TH E 
ENTRY EQUATI ONS W!LL ATTEMPT TO 
DR!Vt DELTA R TO ZER O. 

P 3t 
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• 18 0 
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IS A GROUND STATIO~ 
AVAILAB LE FOR CON ­
FIRMATION OF THESE 
PARAMETERS? 

Y. 

---------------· --------------MONITOR AGC ••••••••COORD INATE 
DOWN LIN( TELE-• EVALUATION OF 
ME TRY OF TIG, THE AGC COMPU -
GAMMA IEII TED PARAMETERS 
DE LT A RAN D VI WITH THE 
IE!> COORDINATE GROUND. 
EVA LUAT I JN OF --------------AGC COMPJTEO 
PARAMETE RS WI TH 
ASTRONAUT . 

• SELECT ONE OF 
THE FOLLOWING 
FIVE ALTERNA ­
TIVES: 

I I I IF THE CALCJ­
LATED DATA IS 

• SATISFACTORY, 
PERFORM THE THRJ ­
STING MAN EUVER 
USING THE AGC 
CALCULAT ED PARA­
METERS WITHOUT 
GROUND CONFIRMA­
TION, 
(21 IF THE CALCJ­
LATE D DATA IS NJT 
SATISFACTORY , AD ­
JUST THE CALCULA­
TED PARAME TE RS BY 
RESELECTI NG P 32 
AS NECESSARY AN~ 
CHANGING THE 
LOADED AI M PARA­
METE RS UNTIL AGC 
COMPUTED PARAMET ­
ERS ARE SATISFAC­
TORY . THEN 
PERFORM THE THRJ ­
STING MANE UVER. 

• ( 3 I REMAIN AT 

4. COOHDINATE EVALUATION OF THE AGC 
COM~U TEO PARAME TER S WITH THE 
GROUND 

1190 

• 2 10 

· ~ 30 

P 3l 



p 3L . THIS POINT IN T.iE 
AGC PROGRAM UNTIL 
GROUND CO•OR DJN A• 
TION IS AVAILABLE 
14) SELECT A NEo 
PROGRAM AS DE• 124 0 . SIRED UNTIL . GROUND CO•DRDJNA• 
TION IS AVAILABLE . THEN RESELECT . P 32, LEA VE AIM . PARAMETERS . UNCHANGED ETC , . 15) SELECT A NE• 
PROGRAM AS DE• . SIRED AND PERFO~~ 1250 . THRUSTING MANEU• 
VER USING BACKUP 
PROCEDURES, . -----------------,3 2,1. 

4, 
5, 

l2b 0 

--------------ARE THESE 
PARAMETERS 
SATISFACTORY 
FOR USE BY THE 
THE AGC FOR 
THE THRUSTING 
MANEUVER, 

--------------N, y . ,21 0 

----------------SELECT ONE OF 
THE FOLLOWING 
FOUR ALTERNA• 
TJVES: 

1280 
Ill ADJUST THE 
CALCULA TED PARA• 
METERS BY RESEL• 
ECTJNG P 32 AS 
NECESSARY AND 
CHANGING THE 
LOADED AIM PARA • 

p 3L 
/',1-



WAIT FOR KEYBOARD 
ENTRY. 

METERS UNTIL AGC 
COMPUTEO PARA• 
METERS ARE 
SATISFACTORY, 
(2) OBTAIN NEW 
AIM PARAMETEilS 
FROM THE GROUND 
BY VOICE LINK, 
RESELECT P 32, 
KEY IN NEW DATA, 
ETC, 
(3) SELECT THE 
COAST•AGC UPDATE 
PROGRAM (P 27), 
LOAD NEW AIM 
PARAMETERS FROM 
THE GROUND VIA 
THE AGC UP LI NK 
OR BY CREW 
DSKY INPUT, 
RESELECT P 32, 
OBSERVE NEW AIM 
PARAMETERS ETC, 
(4) TERMINATE 
P 32 BY SELECT• 
ING A NEW PRO• 
GRAM AS DESIRED 
AND PERFORM THR­
USTING MANEUVER 
USING BACKUP 
PROCEDURES 

KEY IN PROGRAM 
SELECTI ON AS 
DESIRED, 
V37E--E 

EXIT P 32 

A, NAY REJECTS PARAMETERS: 

11) RESELECT P32 AND LOAD DESIRED 
DATA 

OR (2) SELECT P27 ISEE P27 CHECK 
LIST> AND LOAD DESIRED DATA 
BY AGC UPLINK OR VOICE LINK, 
RESELECT P32, 

OR 13) SELECT NEW PROG RAM ANO 

P 3l 
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noo 

1310 

'32 U 
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KEY IN PROCEED 
TERMINATE FLASH UPON V 33 E 
RtCE JPT OF PROCEED •••••••••••••••••••• • -------------------
OR NEW PROGRAM . 

P. 
R. 
o. 
c. 
E. 
E. 
D. 

NEW 
PROGRAM 

GO TO PR OGRAM 
SE LECT ED 

EXIT P 32 

COMPUTE: 
( I l !NIT !AL THRUST 

DIRECTION . 

(21 PREFERRED !MU 
INERTIAL 
ORIENTATION . 

X = UN IT ( - x l 
- SM - SC 

Y = UN I T ( X X R l 
- SM - SC -

Z : UN IT ( X X Y l 
- SM -SM - 5~ 

wHE RE: 

X = THE DIRECTION 
- SC OF THE 

SPACECRAFT 
• X AXIS AT 
T!GN . 

R THE EA RTH 
CENTERED 
POSIT ION 
RADIUS VEC ­
TOR AT TIGN . 

PERFORM THRUSTING WITH 
BACKUP PROCEDURES. 

B. NAV ACCEPTS PARAMETERS; 
KEY IN PR OCEED 

V 33 E 

P 3l 
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131 TT! - TIME TO 
GO TO SPS 
IGNI TI ON . 

141 INI TIA L VALUE 
OF VG VECTOR . 

STORE 11 1 12 1 13 1 AND 
14 1 FOR USE BY SUB­
SEQU ENT COMPU TATIONS . 

FLASH VE RB- NOUN 
TO REQUE ST PROC EED 
ANO DIS PLAY: 

Vl6 N35 
RI - TT ! - HRS 
R2 - TTI - MINS 
R3- TTI - SECS 

Tl! - TIME FROM NOW 
TO SPS IGNIT ION, I N 
HRS , M! No , SECS , TO 
NEAR EST , 0 1 SEC , 

s AI T FOR KEYBO ARD 
ENTRY , 
TERM INAT E FLASH UPON 
REC EIPT OF PROCE ED 

MONIT OR DSKY : 
OB SER VE VERB - NOUN 
FLASH AND DISPLAY JF 
TT! , 

SET TTE CLOC(S 
IMDC•LEBl , 

KEY IN PROCEE D 
V 33 E 

• IV SE T UP TT E CLOCK S FOR TT ( 

I, CHE,K AGC FLASHES VERb - NUUN Tu 
REQUEST PROC EED AND DISPLAYS: 

Vl6 N35 
RI - TT ! - HRS 
R2- TT I - MINS 
R3 - TT I - SECS 

TT! - TIME FROM NUW TO SPS 
IGN I TI ON, IN HR5 , M! NS , ~EC5 
TO NEAR EST , Ol SEl , 

2 , SET CLOCK S 

PI LOT: 

A, StT DIG I TAL EVENT TIMEH 
STAR T/ STOP SW AT ST OP 

B, StT DET RE SET /UP / DOoN ~• AT 
RtS ET 

c. AvJ UST DET SEC Sw TO AU VANCt 
TIMER TO POINT UF SY NCNR ONl lA ­
T ION 

D, AvJUST DET MI N~- TU AuvANCE 
TIMER TO POI NT OF SYNC hR ONl lA ­
TlON 

E, St ! DET RE SET /Uµ /DO oN , . AT 
Du wN 
Kt Y I N PR OCEE D 

V J J E 

1400 

l'tl V 

.. ... . :., 

... .. _ 

F . St.T OtT START /ST OP 5 ,.. l C STA Rl' • -- ':... 
Al SYNC TIME 

p 3, 



JS THE JSS ORI ENTA­
TI ON KNOWN FLAG SET? 
!CHECK REFSMFLG) 

, y , N 

JS (SS ZERO FLAG 
SET? 

,y , N 

TERMINA TE P-­
AND GO TO G• N 
STAR TUP 
PROGRAM IPOS) 

EXI T P32 

TE RMINATE P-­
AN D GO TO IMU 
ORIENTATION 
DETERMINAT ION 
PR OG RAM IP5 1 l 

EXIT P32 

MON I TOR DSKY; 
OBSERVE TERMI NATION 
OF P-- AND DI SPLA Y 
OF P05 

EXIT P32 

MONITOR DSKY: 
OB SERVE TERMJ NATI O~ 
OF P-- AND DISP LAY 
OF PSI 

EXIT P32 

G, NA V CON FIRMS LEb CLOCK SET 

NAV; 

A, RtSET TTE CLOCK AT LES TO ZERO 

8 , SET TTE CLOCK FOR TIME 
DISPLAYED ON DSKY !SYNC TO 
NEAREST MINUTE> 

C, START TTE CLOCK AT SYNC TIMt 

NOTE; 

NOTE; 

JF IMU I S ON STANDbY , AGC wil l 
DISPLAY P05, AFT ER POS THt AGC 
SELE~TS Pao . CREW THEN SELECTS Psi, 
AFTEK PSI AGC RETURNS TO P22 , 
CREW MUST RESE LEC T P32 

IF !MU HAS NOT BEEN AL IGNt D SINCE 
TURN ON AGC WI LL DISPLAY PS! , AFTER 
PSI AGC RET URNS TO POO , 
CREW MUST RESE LECT P32 

p 3<' 
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H()LIJ 

COMPUTE G!MBAL 
ANGLES AT INITIAL 
THRUST ORIENTATION 
IF THE PHESENT IMU 
OHIENTATION IS HELD. 

FLASH VERB- NOUN TO 
REQUEST PROCEED AND 
DISPLAY THE GJMBAL ••••••••••••••••••• • 
ANGLES THAT WILL 
EXIST AT THE INITIAL 
THRUST OR IENTATION 
IF THE PRESENT JMU 
OR ltNTATION JS HELO: 

VOb Nl7 
Hi-0<, ROLL 
R2-IG PITCH 
H3 - MG YAW 

ALL GJMBAL ANGLE 
IN IJEGREES TO 
NEAREST . 01 DEG . 

wAIT FOR KEYBOARD 
EN THY 

MONITOR OSKY: 
OBSERVE VERB-NOUN 
FLASH AND DISPLAY JF 
GIMBAL ANGLES AT T~E 
INITIAL THRUST 
ORIENTATION . 

IS MIDDLE GIMBAL 
ANGLE GREATER THAN 
15 DEGREES? 

DD !NFL!GHT 
ALIGNMENT 
I MU/CSM ALI (,N 
PROGRAM CP53) 

EXIT P32 

* V CHECK AGC FLASHES VERB-NOUN TO 
REQUEST PROCEED ANO DISPLAYS GIMBAL 
ANGLE~ THAT WILL EXIST AT THE S/C 
THRUST ORIENTATION IF THE PRESENT 
JMU O~IENTATION JS HELD: 

VOb Nl7 
RI - OG ROLL 
R2 - IG PITCH 
R3 - MG YAW 

ALL GIMBA L ANGLES IN DEGREES TO 
NEARE~T . 01 DEGREE 

I. IF THE MIDDLE GIMBAL ANGLE DISPLAY 
IS <,REA TER THAN 15 DEGREES, SELECT 
THE FOLLOWING I N ORDER: 

A. INFLIGHT ALIGNMENT-CSM/IMU ALIG~ 
PHOGRAM CP53) 

B, 

KtY IN 
V37E53E 

THRUSTING-RETURN TO EARTH 
PkOGRAM CP42) 
KEY IN 

V37E 42E 

P 3l 
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1520 

1530 

1540 
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ADVISE C~EW 
wlTHIN 
GROUND 
CAPABILITY 

DD I WISH TD MAKE 
THE THRUSTING 
MANEUVER WITH THE 
PRESENT IMU ORIENTA · 
TJDN 
CONSIDER: 

!Al THE TIME SINCE 
THE LAST FINE 
ALIGNMENT DF THE 
IMU, 

!Bl IS TIME 
CRITICAL? 

IC) IS RCS FUEL 
CRITICAL? 

ID) DDES THE 
GROUND CONCUR WIT~ 
THE THRUSTING 
MANEUVER AT THIS 
DRIENTATJDN? 

, N 

DD (MU/CSM ALIGN 
PROGRAM 
IP 53), KEY IN 
V 37 E 53 E 
WHEN ABOVE PRO­
GRAM IS COMPLETE 
SELECT THRUSTING 
· RETURN TD EARTM 
PROGRAM IP42l 

EXIT P32 

,Y 

2, IF THE MIDDLE GIMbAL ANGLE 
DISPLAYED JS LESS THAN 15 DEGREES: 

A, RtALIGN THE !MU IF DESIRED AFTER 
CuNSIDERING THE FDLLDWING: 

Ill TIME SINCE LAST FINE 
ALIGNMENT DF THE !MU 

12) 15 TIME CR ITICAL? 

13) 15 RCS FUEL CRITICAL? 

141 DDES GROUND CONCUR WITH 
THRUSTING WITH PRESENT !MU 
ORIENTATION? 

5tLECT IMFLIGHT ALIGNMtNT•CSM/ 
!MU ALIGN PROGRAM IP53l 
KEY IN 

V37E 53E 

OR B, A~CEPT PRESENT IMU ORIENTATION 
FuR THRUSTING AFTER CONSIDERINu 
lll-14) ABOVE , CONTINUE BELOW , 

* 3, CON~JRM OR SELECT FOLLOWING 51WTCH 
POSITIONS AT MDC: 

PANEL 8 

l, DJRtCT RCS• OF F 

2, LIMIT CYCLE· OF F 

3, ATTITUDE DEADBAND - MAX 

4, , 05u ENTRY - OFF 

P 3l 

,,10 

,,so 

1>90 
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p 3t 

5 , LOCAL VERTICAL - OFF n,~ 
6 , DELTA V - OFF 

7, G+N /SCS - G•N 

8, ATTITUDE/MONITOR/lNTRY-MUN!IOR 

9, A&C ROLL CHANNEL - OFF 

10, 8&0 ROLL CHANNEL - ON 
t' t;j {J 

11, PlhH CHANNEL - ON 

12, YAW CHANNEL - ON 

13, ROLL RATE GYRO - l<ORMAL 

14, PITlH RATE GYRO - NORMAL 

15, YAW RATE GYRO - NORMAL 
H,'- V 

PANEL 2~ 

l , FOAi LTG- AC! 

2 , GROUP l-ACl - CL OSED 

3 . GROUP l-AC2 - CLOSED 
t t, ; .., 

4 , GROUP 2-AC l - CLOSED 

5 . GROUP 2- AC2 - CLOSED 

6, GROUP l-MNA - CL OSED 

7 , GROUP l-MN8 - CLOSED 

8 , GROUP 2-M NA - CLOSED 
• c.e.v 

9 , GROUP 2-MN8 - CLOSED 

10 , D!R t.CT CONTROL -M NA - CLOSED 

ll, D!Rt::CT lONTROL-MN B - CL OSED 

12 , A&C ROLL-MNA - CLOSED 

13, A&C ROLL-MN8 - CLOSED 
• t.7-... 

14, 8&0 ROLL -MNA - CL OSED 

15, 8&0 ROLL - MN8 - CL OSED 

p lt 
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lb, PlhH- MNA - CLOSEO 

17 , P!T(H- MNB - CLOSED 

18, YAW - MNA - CLOSED 

19 , YAW - MNB - CLOSED 

20 , G&N SYNC - OFF 

21, EVENT TIMER MNA - CLOSED 

22 , EVENT TIMER MNB - CLOSED 

23, GIMbAL MOTOR CONTROL PI TCH 
BAT A - CLOSED 

24 , GIM~AL MOTOR CON TR OL PITCH 
BAT B - CLOSED 

25 , GI MbAL MOTOR CONTROL YAW 
BAT A - CLOSED 

2b , GIMBAL MOT OR CONT ROL YAW 
BAT B - CLOSED 

MISCELLANEOUS 

I , TRAi, SLATI ON CONTROLS - LOCK ED 

2, ROTATION CONTROLS - PINNED 

PANEL b 

I , ATTITUDE SET - OFF 

PANEL 7 

I , NORMAL/OFF/D IRECT ON - Off 

PANEL 2 

I , FDA! SELF TEST - OFF 

2 , FOAi BRI GHTN ESS - SET 

3, FCSM - AUTO/OVERR IDe - OvERR IUE 

p 3, 

'680 

lb9 0 

17 00 

,11 0 

11 12 0 



p 3, 

4. FCSM - ON/OFF/RESET - OFF 

PANEL 24 

1. SCS POWER - ACI 

z. RATE GYRO POWER - ACI 
fl4 0 

3. BMA<, POWER - AC2 

4. ROTATION CONTROL POWER - AC2 

5. TVC POWER - OFF 

b. TVC POWER - OFF 

PANEL 3 11 ~0 

1. PITCH GIMBAL MOTOR - OFF 

z. PIT~H GIMBAL MOTOR - OH 

3. YAW GIMBAL MOTOR - OFF 

4. YAW GIMBAL MOTOR - OFF 
,1t,(J 

5. INJc.CT PREVALVE A - OFF 

b• I NJtCT PREVALVE B - OFF 

PANEL 14 

1. UPTc.L - BLOCK 
• 77 () 

2. DSKY BRIGHTNESS - SET 

PANEL 22 

1. !MU HTR-MNA - CLOSED 

2. !MU HTR-MNB - CLOSED 
• !bu 

3. !MU-MNA - CLOSED 

4. !MU-MNB - CLOSED 

5. COM~UTER-MNA - CLOSED 

p 3 . 
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6, COM~UTER-MNB - CLOSED 

7, OPTICS-MNA - OPEN 
1790 

8, OPTICS -MNB - OPEN 

9, AC POW ER-AC I - CLOSED 

10 , AC ~OWER -AC 2 - CLOSED 

II, G&N-AC POWER - ACI 

*4, CONFIRM OR SELECT FOLLOWINu SWITCH ,a oo 
POSITIONS AT NAV STATION 

I, FLOODLIGHT CONTROL PRIMARY - OFF 

2 , FLOODLIGHT CONTROL SECONDARY - OFF 

3, IMU TRANSFER - COMPUTER 

4 , OP TICS SLAVE TELE SCOPE - STAR LOS •BI O 

5 , OP TICS MODE - ZER O OPTICS 

6 , OP TICS HOLD - OFF 

7, OP TICS CONTROLLER SPEED - Hi 

8 , OP TICS CON TRO LLER MOOE - DIRECT 

9 , PANEL BRIGHTNESS CONTROL - OFF • 820 

10, IMU TEMP, MODE - AUTO OVoRRIDE 

I I, ATTITUDE IMPULS E ENABLE - OFF 

12, CONLJIT ION LAMPS - OFF 

13, AGC MODE - ON 

14, AGC BRIGHT NESS CON TROL - OFF t 83 0 

P ls 



sc~- CJ •N 
Mul'<I IUR 
PRtStNl 

TERM INATE FLASH UPON 
RECE IPT OF PROCEED 
OR NEW PROGRAM 

P , 
R, 
a, 
c. 
E, 

• NEW 
• PROGRAM 

GO TO PROGRAM 
SELEC TED 

E, - - - - - - ----- --D, 

EXIT P 32 

SE LECT FINAL VEHICLE 
ATTITUDE FOR USE BY 
ATTITUDE MANEUVER 
ROUTINE , 

DO ATT CONTROL MOD E 
CHECK ROUT I NE ( R 11 • 

DO ATTITUDE MANEUVER 
ROUTI NE CR 211 , 

FLASH VE RB- NOUN TO 
REQUEST PLEASE PER - •••••••••••••••••••• 
FORM SELECTI ON OF 
TH~USTl«G- RETURN TO 
EARTH PROGRAM IP 421: 

V50 N07 
Rl - 00042 

KEY IN PROCEED 
V 33 E 

DO ATT CONTROL MODE 
CHECK ROUTINE CR II , 

00 ATTITUDE MANEUVE~ 
ROUTINE CR 211 , 

MONITOR DSKY: 
OBSERVE VERB - NDJN 
FLASH To REQJEST 
PLEASE PERFORM 
SELECTION OF P42 , 

• VI 

• VI I 

5 , KEY IN PROCEED 
V33E 

PER FURM ATT CONTROL MOOE CHECK 
ROU TINE CRII 

PERFURM ATTITUDE MANEUVER ROUTINE 
(R2 l) 

• VIII CHECK AGC FLASHES VERB - NOUN TO 
REQUtST PLEASE PERF ORM SELECTI ON 
OF P•2 , 

V50 N07 
Rl - 00042 

P 32 
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'.:>('.:> - U + /\i 
All I I ULl t 
PatSt NT 

IS~ - • TT 
cu~T MuLJ t 
.,R t St. ii T 

WAIT FOR KEYBOARD 
EN TRY . 

TERMINATE FLASH UPON 
RECEIPT OF NEW PROGRA ~ • 

• NEW 
. PROGRAM 

Tc~MINATE P 32 AND 
GO TO PROGR AM 
SELECTrn . 

EXI T P 32 

KEY IN REQUE ST FOR 
THRUSTING-RET URN TJ 
EARTH PROGRAM lP 42) 

V37 E 42 E 

MONIT OR DSKY: 
OBSERVE TERMINATIO~ 
OF P 32 AND DI SPLAY 
OF PROGRAM SELECTED. 

EXIT P 32 

1. WHEN READY TO COMMENCE THRUSTING­
RETU RN TO EARTH PROGRAM (P421 
KEY IN 

V 37 E 42 E 

OR 2. SELECT NEW PROGRAM AS DE~IRED 

3 . OB SER VE DISPLAY OF PROGRAM 
SELtCTED. 

P 3l 

lb9 0 

1 900 

1 910 



APOLL O COMPUTER LOG IC CHECK LIST INTER FACE 

PRE -THRUSTING - SPS MINIMJM IMPULSE P,OGRAM IP 33) REV 12 b/26/bb 

Ill TO CALCULATE., FOR USE BY THE INFLIGHT ALIGNMENT PROGRAM, THE PREFERREU !MU ORIENTATION AND REOU JREU VEH ICLE 
ATTITUDE FOR AN SPS MINIMJM IMPULSE THRUSTING MANE UV ER GIVEN: 

IA) A T !ME OF I oNI T ION , 

(Bl THE LATITU DE AND LONGJT ~DE OF A GROUND POI NT ON THE DESIRED TRACK AND THE ALTJTUU E OF THE DtS l kLu 0•b, I 
OV ER THE MEAN EQUATORIAL RAD IUS AT TH15 GRJJNO POINT, 

IC> THE PERIOD JF THIS DESI RED ORBIT , 

TO COMP UT E THIS !MU ORIENTATION AN D VEHICLE ATTIT UDE FO~ USE WHEN: 

(A) THE 155 IS NOT SUFFICIE NTL Y ACCURATELY ALlo~ED, 

(Bl THE 155 MUST BE RE -ALI GNED BECA USE OF A MJJJLE GIMBAL ANGLE GR EATER THAN 15 DtGRtE S Ai THkU~Tl~u 1 111 -
TUDE , 

121 TO MAKE THIS CA LCULATI ON BASED UP,N MANE UV ER DATA APP,OVED, AND KEYED INT O THE AG( , BY !Ht ASTRUNAUT , Ok uk uU' ,v , 

131 TO DISPLAY T, THE AST, ON AUT ANO THE GROUND CERTAIN SPECIF IC DEPENDANT VARIAB LES iORb(T AL PARAMETE RS, ASSvc l• TL­
WIJH THE CA LC ULATED VR AN D TIGN FOR FINAL APPROVA L BY THE ASTRONAUTtGR OUNu , 

141 TO OB TAIN FOR THE AGC THE DESI RED TIME OF SPS BURN F,JM THE ASTR ONA UT OR THE GROUND , 

151 TO DO THE. (SM MANEUVE, TO THE THR USTING ATTITUDE. •IT1 JUT IMU REALIGNMENT IF DESIRE D, 

ASS UMPTI ON S: 111 BEFORE ST ARTIN G THI S PROGRAM THt :;ROUND CAN UPDATE T1E NAVIGATION STAIE VE CT OR OR l i<SERJ AIM PARAMETEkS , ih! S 
IS UON E BY DDINu COAST-AoC UPD ATE PROGRAM IP27), 

121 THE PROGRAM ~JST BE DJN E. OV ER A T,A(KI NG STATl,N FOR ,£AL TIME GROUND PARTI CIPATI ON IN AG( CATA l•P uT ••v ~~T • vi , 
HOW EV ER AIM PARAMETERS MAY BE SEN T UP FROM THE GROUND AN J STORED FOR FUTUHE AGC COMP UTAT ION , LIK EWI SE AuC COl'C U! Ev 
VARIABLES MAY BE STORED FJR LATER VERIFICATI ON BY THE GRJJND . THESE STORAuE CAPABILITIES ARt LIMITE c ONL< TG ' "' 
PARAMETERS FOR ON E THRUSTING MANEUVER AT A TIME, 

(31 THE 155 MAY oE IN STA~ OBY OR OPE.RATE , THE G• N START JP AND CHECK OUT PR OGR AM !P051 AND THL l• FLIGH I 1Llu1,0 l', l ­
lMU OR IE NTATI ON DETERMINATI ON PROGRAM IP5ll SHOULD BE CO~PLETEO BEF OR E !Ht SELECTI ON OF THIS P• OGRAM L•Lt SS T•·I S 
PROuRAM IS SE LECTE D ON LY FOR DA TA LOAD ING AND THR USTING PARA METER COMPUTAll ON, TIME ANO RCS FUtL MAY bt ~• •t v , a ·, , 
SU8oEOUENT l~U AL I GNMENT )EC I SIONS GREA TLY SIMPLIFIED IF PSI IS PER FORMED IN SUCH A • AY AS TO Lt AVE The l~ U 
INEH TIALL Y STABIL IZE D AT AN ORIEN TATI JN AS CLOSE AS PJSS l aLE TO THE OP TIMUM OR IENTATI ON DE FINE u dY !SIS P• Gu• -• • 
THE 155 TH US MAY 9E: 

!Al OFF !STAN DBY >, 

!Bl ON , ANO NOT ALIGNED SINCE TURN ON 

!Cl ON ANO AT AN IN ERTIAL O~ IE NTATI ON KN,wN ON LY INACCURATELY Bl THE A~C . l, E. HAVl~u dEEh •LIGh EC - · 
LEA ST JNCE SINCE TURN ON dUT NO T WITHIN TH E LAST --HRS 



10) ON AND AT AN INERTIAL ORIENTATION KNOWN ACCJRATELY BY THE A~C , l,E, HAVING BEEN ALIGNED WITHIN 
THE LAST - - HRS 

IF IA> 15 TRUE PROGRAM 05 AND 51 MUST BE PERFORMED BEFO~E THIS PROGRAM CAN BE COMPLETED, 
IF IB> 15 TRUE P~ OGR AM 51 MUST BE PERFORMED BEFORE THIS PROGRAM CAN BE CUMPLETED, 

p J3 

IF IC) 15 TRUE TrlE AGC MAY OR MAy NOT HAVE A 5ATl5FACTO~Y INERTIAL REFERtNCE TO ACCURATELY COMPLETt THE PROGkAM . 
IF ID> 15 TRUE THE AGC rlA5 A SATISFACTORY INERTIAL REFE~ENCE TO ACCURATELY COMPLETE THE PROGRAM . CASES 1B>, IC> 

AND 10> HOWEVER ARE FURTrlER SUBJECT TO THE CONSTRAINT OF LARGE MIDDLE GIMbAL ANGLE , I . E. THE EXISTING INE RTIAL 
ORIEN TATI ON MAY CAUSE A MIDDLE GIMBAL ANGLE GREATER THAN 15 DEGREES AT THt THRUSTING ORIENTATION OF THE C5M, 
WHICH 15 UNSA TISFACTORY A,~0 WILL BE INDICATED BY PROGRAM ALARM. 

14) IT 15 NORMALLY REQUIRED THAT THE ~• N 155 BE ON FOR I ~OUR PRIOR TO A 1HRU5TING MANEUVER . 

15) THIS PROGRAM 15 SELECTED BY THE ASTRONAUT BY 05KY ENT~Y AT LEAST - - MIN BE FORE THE ESTIMATED TIME OF THE lHRUSTlNG 
MANtUVER IGNITION . 

AGC G~JUNO 

,CRE,1 PROG . 
,SELECTION 

CHECK LI 5T TIME HiTAL 
T !Mt 

15 PROGRAM ALLOWED? KEY IN PRETHRU5T!No-
5P5 MINIMUM IMPJL5E 
PROGRAM IP33) 

• I• 5ELECI PRETHRUSTJNG-5P5 MINIMUM 
IMPUL~E PROGRAM iP33) 

, Y .N 

COMMAND CHECK • ••••• • ••••• •• •••••• 
FAIL ALARM 

RESET CHECK •••• •• •••••• • ••• • • • • 
FAIL ALARM 

V37E 33E 

OBSERVE CHEC K FAIL 
LIGHT ON 

PRESS ALARM RESET TJ 
TU RN OFF CHECK FAIL 
LIGHT 

I, ENTER PRETHRU5T!NG- 5P5 MINIMUM 
IMPULSE PROGRAM : 

NOTE: 

V37E 33E 

POSSIBLE CHECK FAIL, IF PRESENT 
PROGriAM DOES NOT ALLOW SELECT ION OF 
P33 THE CHECK FAIL LIGHT •ILL 
ILLUMINATE ANO THE OLD PROGRAM 
DISPLAY WILL REMAIN , 

OBSERVE : 

CHEC, FAIL LIGHT ON ILEB> 
PGNS LIGHT ON ILEB> 
COMP FAIL LI GHT ON IMDC> 

GO 10 BACKUP PROCtDURES AN O 

•1 0 

• 20 

" j j 



HOLU FOR NEW 
PRUt;RAM 
5ELtCTION 

CONSULT BACKUP 
PROCEDURES 

GO TO PROGRAM •••••••••••••••••••• KEY IN PROGRAM 
5ELECTEU SELECTION AS DESIRED 
---------------- V3 7E --E 

EXIT P--

START PRETHRU5TING­
SP5 MINIMUM IMPULSE 
PRU<>RAM (P33) 
DISPLAY PROGRAM 33 

DU PRETHRU5 TI NG - 5P5 
MINIMUM IMPULSE DATA 
LOAD ROU TINE iR - 331 , 

BASED ON THE 5TORtD 
AIM PARAMETERS 
CUM~UTE NECESSARY 
PA~AMETERS FOR THE 
THRUSTING MANEUVER 
INCLUDING APOGEE 
ALTITUDE , PERIGEE 
ALTITUDE AND DELTA V 
RtOUIRELJ 
I DEF I NELJ BELOW> • 

EXIT P--

MONITOR D5KY : 
OBSERVE DISPLAY OF 

PROGRAM 33 

DO PRETHRU5TING- SP5 
MINIMUM IMP ULSE DATA 
LOAD ROUTINE (R - 33>, 

SELECT A PROGRAM WHICH 15 ALLOWED, • 30 

2, CHE~K AGC DISPLAYS PROGRAM 33 

• II PERFORM PRETHRU5T I NG - 5P5 MI~IMUM 
IMPUL5t DATA LOAD ROUTINE (k - 33> 

,so 

, 80 

p 33 



CLEAR STORAGE AREA 
FOR THRUSTING MANEU­
VtR PARAMETERS AND 
STORE RESULTS OF 
AtiOVE COMPUTA TION . 

PUT A!M PARAMETERS 
ANt) APO<,EE ALT , 
PER 1 GEE ALT AND 
DE LTA V REQUIRED , 
ON AGC OOWN L! NK 
TO REMAIN THERE 
UNT IL TERM INATI ON OF 
THE PR O<,RAM . 

••••••••• FLASH Vt RB/NOUN TO 
H0LU REQUEST PROC EED AN D 

DISP LAY THRU STI NG 
PARAMETERS: 

/ 7tJ 

VO b N45 
R ! - APOGEE ALT 
R2 - PE R !GEE ALT 
R3 - utLTA V 

REOU I RED 

APOGEE ALT - ALTIT UDE 
OF APOGEE AB OV E 
FISCHER ELLI PSO ID . 
IN NAUTICAL MILES 
TU NEARES T . 1 NM. 

PtRIGEE ALT - ALTITUDE 
OF PE RIGEE AB OV E 
FISCHER ELLI PSO ID. 
IN NA UTI CAL MI LES 
TO NEAR EST . ! NM . 

DELTA V REOUIRED- SPS 
DELT A V REQUIRE D 
TO AC COMPLISH 
MANEUVER . IN FT /SE C 
TO NEAR EST FT / SEC . 

MONITOR DSKY: 
OBSERVE VERB - NOUN 
FLASH ANO DISPLAY JF 
THRUSTING PA RAM ETE~S 

IS A GROUND STATI O~ 
AVAILABLE FOR CON­
FIRMATION OF THESE 
PARAMETERS? 

• Y. 

• Ill EVALUATE THE THRUS TI NG PARAMETERS 

1. CHECK AG( FLASHES VERB - NOUN TO 
RE QUEST PROCEED AND DISPLAYS 
THRU STI NG PARAMETERS: 

VOb N45 
Rl - APOGEE ALT 
R2 - PERIGEE ALT 
R3 - DE LTA V REQUIRED 

AP OGEE ALT - ALTITUDE Of 
AP OGEE AB OV E FISCHER 
ELL!PSO!O . !N NAUT !CAL 
MILES TO NtAREST . 1 NM. 

PERIGEE ALT - ALTITUDE OF 
PERIGEE AB OVE FI SCHER 
ELLIP SOID. IN NAUT ICAL 
MIL ES TO NEAREST . I NM. 

DE LTA V REQU I RE D - SPS 
DELTA V REQUIRED TO ACCOM ­
PLISH MANE UVER . ! N FT/SEC 
TO NEARE ST FT /SEC . 

p J3 
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MONITOR AGC ••••••••COORDINATE 
DOWNLINK TELE- • EVALUATION OF 
METRY OF APOGEE • THE AGC COMPU-
ALT, PERIGEE TEO PARAMETERS 
ALT AND DELTA V WITH THE 
REQUIRED , GROUND. 
COORDINATE EVAL- --------------
uATION OF AGC 
COMPUTED PARA-
METERS WI TH 
ASTRONAUT. 

SELECT ONE OF 
• THE FOLLOWING 
• FIVE ALTERNATIVES 

• (I) IF THE CALCJ­
LATED DATA IS 
SATISFACTORY, 
PERFORM THE THRJ-

• STING MANEUVER 
, USING THE AGC 
, CALCULATED PARA­

METERS WITHOUT 
GROUND CONFIRMA­
TION. 

• (2) IF THE CALCJ­
LATED DATA IS NJT 
SATISFACTORY AD­
JUST THE CALCULA-

• TEO PARAMETERS av 
• RESELECTING P 33 

AS NECESSARY AN D 
CHANGING THE 

• LOAOEO AIM PARA­
METERS UNTIL AGC 

• COMPUTED PARAMET­
ERS ARE SATISFAC­
TORY. THEN 
PERFORM THE THRJ­
STING MANEUVER, 
(3) REMAIN AT 
THIS POINT IN T~E 
AGC PROGRAM UNTIL 

• GROUND CO- ORDIN A-
• TION IS AVAILABLE 
• (~) SELECT A NE• 
• PROGRAM AS DE-

2. COOkDINATE EVALUATION OF THE AGC 
COMPUTED PARAMETERS WITH THE 
GROUND. 1150 

•160 

>l 70 

US O 

1190 

P 33 

P 33 



p H . SIRED UNTIL . GROUND CO•ORD JNA• . TI ON JS AVAILABLE 
THEN RESELECT 
p 33, LEAVE AIM 
PARAMETERS . UNCHANGED ETC , . (51 SELECT A NEIi 
PROGRAM AS DE-
SIRED AND PERFOR~ , 20 0 . THRUSTING MANEU• 
VER US ING BACKUP . PROCEDUR ES, . -----------------,3 2.1. 

4, 
5 , 

'21 0 

--------------ARE THESE 
PARAMETERS 
SATISFACTORY 
FOR USE BY THE 
THE AGC FOR 
THE THR USTI NG 
MANEUVER? 
--------------N, Y, , 220 

----------------SELECT ONE OF 
THE FOLLOWING 
FOUR ALTERNA • 
TJ VES: 

1 230 
lll ADJUST THE 
CALCULATED PARA -
METERS BY RESE L-
ECTING P 33 AS 
NECESSARY AND 
CHANGING THE 
LOADED AIM PARA -
METERS UNTIL AGC . 
COMPUTED PARA • 
METERS ARE t 24U 
SATISFACTORY , 
12 1 O~TAIN NEW 
AIM PARAMETERS 

" jj 
/7~ 



173 

WAIT FOR KEYBOARD 
ENTRY , 

FROM THE GROUND 
BY VOICE LINK, 
RESELECT P 33, 
KEV IN NEW DATA , 
ETC. 
13J SELECT THE 
COAST-AGC UPDATE, 
PROGRAM IP 27J, 
LOAD NEW AIM 
PARAMETERS FROM 
THE GROUND VIA 
THE AGC UP LI NK, 
OR BY CREW 
DSKV INPUT. 
RESELECT P 33, 
OBSERVE NEW AIM 
PARAMETERS,ETC, 
EUVER DATA,ETC , 
141 TERMINATE 
P 33 BY SELECT• 
ING A NEW PRO • 
GRAM AS DESI RED 
AND PERFORM THR • , 
US Tl NG MANEUVER 
USING BACKUP 
PROCEDURES, 

KEV IN PROGRAM 
SELECTION AS 
l>ESIRED 
V 37E --E 

EXIT P 33 

• A, 

OR 

OR 

p jj 

1250 

12b0 

1270 

NAV REJECTS PARAMETERS: 
1280 

Ill RESELECT P33 AND LOAD DESIRED 
DATA 

I 2 J SELECT P27 !SEE P27 CHECK 
LISTJ AND LOAD DESIRED DATA 
BY AGC UPLI NK OR VO ICE LINK. 
RESELECT P33 

131 SELECT NEW PRO GRAM AND 
PERFORM THRUSTING WlTH BACKUP 1290 

p 33 
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TERMINATE FLASH UPON 
REC EIPT OF PROCEED 
OH NEW PROGRAM , 

P, 
R, 
o. 
c. 
E, 
E, 
D, 

, NEW 
, PR OGRAM 

GO TO PROGRAM 
SE LECTED, 

EXIT P 33 

COMPUTE: 
Ill INITIAL TH RUS T 

DIREC TI ON , 

121 PREFERRED !MU 
INERTI AL 
OR IENTATI ON , 

X : UN IT I• X l 
- SM - SC 

Y : UN IT I X X H l 
- SM - SC -

Z : UN I T IX X Y l 
- SM - SM -SM 

WHERE: 

X: THE DIR EC TI ON 
- SC OF THE 

SPACEC RA FT 
• X AXIS AT 
TI GN , 

R THE EAR TH 
CENTERED 
POSITION 
RADIUS VEC ­
TOR AT TIGN , 

KEY IN PROCEED 
V 33 E 

B, 

PROCEDURES 

NAV ACCEPTS PARAMETERS: 
KtY IN PROCEED 

V33 E 

p ;3 

1300 

13 10 

132 0 

• 330 

p .\3 



H() LO 

131 TTI - TIME TO 
GO TO SPS 
IGNITION , 

141 INITIAL VALUE 
OF VG VECTOR , 

STORE ( 11 ( 2 I ( 31 AND 
(41 FOR USE BY SU B­
SEQUENT COMPUTATIONS , 

FLASH VERB - NOUN 
TO REOU~S T PROC EE D 
ANO DISP LAY: 

Vlb N35 
RI - TTI - HRS 
R2 -TT I - MINS 
R3 - TT I - SECS 

TTI - TIME TO GO TO 
SPS l~NITION , IN 
HRS , MI NS , SECS , 
TO NEAREST , 0 1 SEC , 

MON !TOR OSK Y: 
OBSERVE VERB-NOUN 
FLASH AND DISPLAY JF 
TTI. 

SET TTE CLOCKS 
lMDC•LEB) , 

• IV SET UP TTE CLOCKS FOR TT! 

I , CHECK AGC FLASHES VERB-NUUN TO 
REOUEST PROCEED AND DISPLAYS TTI : 

Vlb N35 
RI - TT I - HRS 
R2 - TT! - MINS 
R 3 - TT I - SECS 

TT! - TI ME TO GO TO SPS 
IGNITI ON , IN HHS , MINS, 
SECS TO NEAREST ,01 SEC , 

2, SET CLOCKS 

PILOT: 

A, SoT DIGITAL EVENT TIMER START/ 
/~TOP SW AT STOP 

8 , SET DET RESET/UP/DOWN SW AT 
RtSET 

C, AUJUS T DET SEC SW TO ADVANCE 
TIMER TO POINT OF SYNCHRON IZA -
TION 

D, AuJ UST DET MIN SW TO AUVANCE 
TIMER TO PO INT OF SYNCHRONIZA-
TlON 

E, StT DET RESET/UP/DOwN SW AT 
DUWN 

F, SoT OET START/STOP SW TO START 
Al SYNC TIME 

G, NAV CONFIRMS LEB CLOCK SET 
KtY IN PROCEED 

V3 3E 

p ;3 

1350 

1370 

138 0 

1 390 

p ;J 



WAIT FOR KEYBOARD 
ENTRY . 
ToRMINATE FLASH UPON 
RECEIPT OF PR OCEED 

JS THE JSS ORIENTA­
TION KNOWN FLAG SET? 
!CHECK REFSMFLGI 

, Y . N 

JS 155 ZERO FLAG 
SET? 

. y . N 

TERMINATE P-- • • •••••••••••••••••• 
AND C,0 TO G+N 
STARTUP 
PR06R AM !POS) 

EXIT P33 

KEY IN PROCEED 
V 33 E 

MONIT OR DSK Y: 
OBSER VE TERMI NATI O~ 
OF P-- AND DISPLA Y 
OF POS 

EXIT P33 

NAV: 

A. R~SET TTE CLOCK AT LEB TO ZERO 

B. StT TTE CLOCK FOR TIME 
DISPLAYED ON DSKY !SYN( TO 
NEAREST MINUTE> 

C. START TTE CLOCK AT SYNC TIME 

NOTE: 

NOTE: 

IF IMU JS ON STANDBY , AGC wl LL 
DI SPLAY Pos . AFTER P05 THE AGC 
SELELTS Poo . CREW THEN SELECTS PSI . 
AFTE~ PSI AGC RETURNS TO POO. 
CREW MUST RESELECT P33 

IF IMU HAS NOT BEE N ALJGNt D SI NCE 
TURN ON AGC WILL DISPLAY P~I . AFT ER 
PSI AGC RETURNS TO POO . 
CREW MUST RESELECT P33 

p J3 

#43 0 

" J3 



TERMINATE P-­
ANO GO TO !MU 
OR IENTATI ON 
DETERMI NA TI ON 
PRO~RAM <P51) 

EX IT P33 

COMPUTE <., I MBAL 
ANG LE S AT INITIAL 
S/C THRUST OR IE NTA­
TION IF THE PRESENT 
!MU OR I EN TATI ON IS 
HELD , 

FLASH VERB - NOUN TO 
• REOUEST PROC EED ANO 

•••••••••• DISPLAY THE GIMBA L 
ANG LE S THAT WI LL 

HOLD EXIST AT THE INITIAL 
5/C THRUST ORIEN TA­
TION IF THE PRESENT 
! MU ORIENTATION 15 
HELD: 

/'1'7 

VOb Nl7 
RI - OG ROLL 
R2 - IG PITCH 
R3 - MG YAW 

ALL GIMBAL ANGLES IN 
DEGRE ES TO NEAREST 
, 01 DEGREE. 

MON I TOR OSK Y: 
•••••••••••••••••••• OBSERV E TERMINATION 

OF P-- AND DISPLAY 
OF P51 

. 
EXIT PB 

MON !TOR OSKY: 
OBSERVE VER B- NOUN 
FLASH ANO DISP LAY JF 
GIMBAL ANGLES AT T~E 
THRUST ORI ENTATI ON , 

15 MIDDLE G!MBAL 
ANGLE GREATER THAN 
15 DEGREES? 

,Y 

• V CHECK AGC FLASHES VERB-NOUN TO 
REQUES T PROCEED AND DISPLAYS GIMBA L 
ANGLES THAT WILL EXIST AT THE 
S/C THRUST ORIENTATION IF THE 
PREStNT !MU OR IENTATI ON I~ HELO: 

V06 Nl7 
RI - OG ROLL 
R2 - IG PITCH 
R3 - MG YAW 

ALL c.,IMBAL ANGLES IN DEGREES TO 
NEAREST . 01 DEGREE, 

I. IF THE MIDDLE GIMBAL ANGLE 
DISPLAYED 15 GREATER THAN 15 
DEGREES, SELECT THE FOLL OW ING IN 
ORDER: 

A. INFLIGHT ALIGNMENT-CSM /IMU ALI G~ 
PROGRAM <P53) 

P 33 

1460 

•470 

t49 0 

1500 

p 33 



/7 t 

WAIT FOR KEYBOARD 
EN TRY 

DO !NFLIGHT ALI -
•••••••••••• • •••••• • GNMENT CSM- IMU 

AL[ GN PROGRAM 
IP531, 

ADV ISE C~EW 
WITHIN ••• • ••••••• 
GROUND 
CAPABILITY• 

Ki:.Y IN 
V37E 53E 

WHEN ABOVE PRO­
GRAM 15 COMPLETE 
SELECT THRUSTING 
5P5 MINIMUM IM­
PULSE PROGRAM 
IP431 

EXIT P33 

DO I WISH TO MAKE 
THE THRUSTING MANE­
EUVER WITH THE PRE­
SENT !MU ORIENTATIJ~ 
CONSIDER: 

(Al THE TIME SINCE 
THE LAST FINE 
ALIGNMENT OF THE 
[MU 
(Bl 15 TIME 
CRIT !CAL 7 

(Cl 15 RCS 
FUEL CR [TI CAL 7 

<DJ DOES THE 
GROUNO CONC UR WIT" 
THE THRUSTING 
MANEUVER AT THIS 
[MU ORIENTATION? 

,N Y, 

Kl:.Y IN 
V37E 53E 

B, THRU5TING-5PS MINIMUM IMPULSE 
PHOGRAM ( P4 3 l 

KEY IN 
V37E 41E 

2, IF THE MIDDLE G!MBAL ANGLE 
DIS~LAYED 15 LESS THAN 15 DEGREES: 

A, Rt:.ALl~N THE [MU IF ~ESIRED AFTER 
CONS IDERING THE FOLLOWING: 

(II TIME SINCE LAST FINE 
ALIGNMEN[ OF THE !MU 

(21 15 TIME CRITICAL? 

131 (5 RCS FUEL CRITICAL? 

(41 DOES GROUNO CONCUR w[TH 
THRUSTING WITH PRESEN T !MU 
ORIENTATION? 

SELECT INFLIGHT ALIGNMl:.NT-CSM/ 
!MU ALIGN PROGRAM IP53l 
KEY IN 

V37E 53E 

OR B, ALCEPT PRESENT !MU OR !l:. NTAT[ON 
FUR THRUSTING AFTER CONDISERIN~ 
IIJ - 141 ABUVE, CONTINUI:. BE LOW 

p J3 

;51 0 

i520 

i5 30 
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DD !NFL!uHT ALI• 
•••••••••••••••••••• GNMENT IMU/CSM 

ALIGN PHOGRAM 
(P53), 
KEY IN 

V37E 53E 
WHEN ABOVE PRO• 
GRAM IS COMPL~TE • 
SELECT THRUSTING 
SPS MINIMUM IM• 
PULSE PHOGRAM 
(P43) 

. 
EXIT P33 

* 3, CONFIRM OR SELECT FOLLOW ING Sw!TCH f560 
POSITIONS AT MDC 

PANEL 8 

1. DIRECT RCS - OFF 

z. LIMIT CYCLE - OFF 

3, ATTITUDE DEADBAND • MAX 
1,10 

4, ,05u ENTRY• OFF 

5, LOCAL VERTICAL - OFF 

6 , DELTA V • OFF 

7, G+N/SCS • G+N 

e. ATTITUDE/MON!TOR/ENTRY•MUN I TOR 
#580 

9, A&C ROLL CHANNEL - OFF 

10. B&D ROLL CHANNEL • ON 

11. PITlH CHANNEL • ON 

12. YAW CHANNEL - ON 

13, ROLL RATE GYRO - NORMAL 
#590 

14 , Pl TCH RATE GYRO - NORMA L 

15, YAW RATE GYRO • NORMAL 

PANEL 2:> 

1. FDA! LTG - AC! 
1600 

z. GROUP l·ACI - CLOSED 

3, GROUP l · AC2 - CLO~ED 

4 , GROUP Z·ACl - CLOSED 

5, GROUP 2•AC 2 - CLOSED 

p .l3 



6, GROUP 1-MNA - CLOSED 

7, GROUP 1-MNB - CLOSED 

8, GROUP 2-MNA - CL05EU 

9 , GROUP 2-MNB - CLOSED 

10 , DIR~CT CONTROL-MNA - CLOSED 

11, DIRECT CONTROL-MN~ - CLOSED 

12, A&C ROLL-MNA - CLOSED 

13, A&C ROLL-MNB - CLOSED 

14, B&D ROLL - MNA - CLOSED 

15, B&D ROLL-MNB - CLOSED 

16 , PlTlH-MNA - CLOSED 

17, PIT~H-MNB - CLOSED 

18, YAW-MNA - CLOSED 

19, YAW-MNB - CLOSED 

20, G&N SYNC - OFF 

21 , EVENT TIMER MNA - CLOSED 

22, EVENT TIMER MNB - CLOSED 

23, GIM~AL MOTOR CONTROL PITCH 
BAT A - CL OSED 

24 , GlMoAL MOTOH CONTkOL PITCH 
BAT B - CLOSED 

25 , GlMoAL MOTOR CON TR OL YAW 
BAT A - CLOSED 

26, GlMbAL MOTOH CONTR OL YAW 
BAT B - CLOSED 

MISCELLANEOUS 

l , TRA~SLAT!ON CONTROLS - LUCKED 

2, ROTATION CONTROLS - PlNNlD 

µ 33 

*610 

1620 

l b30 

*640 

it b50 

H ,60 



/81 

PANEL 6 

I, ATTITUDE SET - OFF 

PANEL 7 

I , NORMAL/OFF/DIRECT ON - OF F 

PANEL 2 

I, FOAi SELF TEST - OFF 

2, FDA! BRIGHTNESS - SET 

3, FCSM - AUTO/OVERRIDE - OVERRIDE 

4, FCSM - ON/OFF/RESET - OFF 

PANEL 24 

I, SCS POWER - AC! 

2, ~Alt GYRO POWER - ACl 

3, BMAY POWER - AC2 

4, ROTATION CONTROL POWER - AC2 

5, TVC 

b , TVC 

PANEL 3 

POWER - OFF 

POW ER - OFF 

I, PIT,H GIMBAL MOTOR 

2, P!T,H GIMBAL MOTO~ 

3, YAW GIMBAL MOTOR 

4, YAW G!MBAL MOTOR 

- OFF 

- OFF 

- OFF 

- OFF 

5, INJtCT PRE VA LVE A - OFF 

b , INJECT PREVA LVE B - OFF 

PANEL t-

p Jj 

1680 

• 690 

> 700 

• 7l 0 

p J3 



I , UPHL - BLOCK 

2 , DSKY BRIGHTNESS - SET 

PANEL 22 

I, IMU HTR -M NA - CLOSED 

2, !MU HTR - MNB - CLOSED 

3 . IMU-MNA - CLOSED 

4, IMU-M NB - CLOSED 

5, COMPUTER-MNA - CLOSED 

b , COMPUTER-MNB - CLOSED 

7. OP TJCS-MNA - OPEN 

8 , OPTiCS -MNB - OPEN 

9 , AC i-'OWER - ACI - CLCJSED 

10 , AC POWER -A C2 - CLOSED 

11, GbN -AC POWER - ACI 

• 4 , CONFIKM OR SELECT FOLLO•INC. S•ITCh 
POSITIONS AT NAV STATI ON 

I, FLOuULIC.HT CONTk OL PR lMA !"( Y - Lf F 

2 . FLOuDLIC.HT CONTR OL SEC Or-.vA RY - LH· 

3 . IMU TRANSFEH - COMPUTER 

4 , OPT JCS SLAVl TELESC UPl - ST •R LL S 

5 , OPTICS MODE - ZER U OPTIC S 

b , OPTICS HOLL1 - OFF 

7, OPTICS CONTR OLLlR SPE ED - Hi 

8 , OPTICS CONTR OLL ER MODl - L-- I k'E<.. T 

9 , PANLL Bkl G~ Tril~S COr,TrHlL - .., FF-

10 , IMU TEMP , Mu(Jl - AU TC 0 ¥t. k ,.,l ::l 

p J3 

172 0 
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SCS- u•N 
MONI TOH 
PHtStNT 

TE~M JNATE FLA SH UPON 
RtCEIPT OF PROCEED 
OH NEW PHOGRAM 

p . 
R. 
o. 
c. 
E. 
E, 
D. 

. NEW 

. PROGRAM 

GO TO PROGRAM 
SELECTED . 

EXIT P33 

SELECT FINAL VEHICLE 
ATTITUDE FOR USE BY 
ATTITUDE MANEUVER 
ROUTINE . 

KEY IN PROCEED 
V 33 E 

-------------------- . --------------------
DO ATT CONTROL MODE • • • • • • •••••••••• • •••• □□ All CONTROL MODE 
CHECK ROUT INE (R IJ. CHECK ROUTINE (R ll • 

DO ATTITUDE MANEUVEH 
ROUTINE (R 21) . 

DO ATTITUDE MANEUVE< 
ROUTINE IR 21) . 

II. ATTIT UD E IMPULSE ENAB LE - OFF 

12 . CONUITION LAMPS - OFF 

13 . AGC MOOE - ON 

14. AGC BRIGHTNESS CONTROL - OF F 

s . KEY IN PROCEED 
V33E 

* VJ PERFURM ATT CONTROL MODE 
CHECK ROUTINE IR ll 

• VI I PERFORM ATTITUDE MANEUVER 
ROUTINE (R 211 

p 3J 

H8 0 

1790 

,aao 

lbl O 

1620 

p J3 



sc~- u•N 
A JI I JUll t 
VHt~l:. N) 

1 SS• A TT 
Cl)~! MOUt 
PRtSEN T 

lff 

FLASH VER~•NOUN TO 
REQUEST PLEASE PER - ••••••••••••• •••••• • 
FOHM SELECTI ON OF 
SPS MINIMUM IMPULSE 
THHUSTI NG PROGRAM (P43): 

V50 N07 
Rl - 00043 

WAIT FOR KEY~OARD 
ENTRY • 

TEHMINATE FLASH UPON 
RtCEIPT OF NEW 
PROGRAM • 

MON !TOR DSK Y: 
OBSERVE VERB - NOUN 
FLASH TO REQUEST 
PLEASE PERFOR M 
SELEC TI ON OF P43 . 

KEY IN REQUEST FOR 
THRUSTI NG • SPS 
MINIMUM IMPULSE 
PROGRAM (P 43) 

V37E 43E 

• VII I CHECK AGC FLASHES VERB-NOUN TO 
REQUtST PLEASE PERFORM SELECTION OF 
P4 3. 

1. 

V50 N07 
RI - 00043 

WHEN READY TO COMMENCE THRUST ING ­
SpS MINIMUM IMPULSE PROGRAM (P43) 
KEY IN 

V37E 43E 

lb3 0 

lb4 0 

• NEW 185 0 
. PROGRAM 

TE RM INATE P 33 AND 
GO TlJ PHOGRAM 
StLtCTED . 

EXIT P 33 

MON I TOR OSK Y: 
OBSERVE TERMI NATI O~ 
OF P 3J AND DI SPLAY 
OF PROGRAM SELECTEJ . 

EXIT P 33 

• ORZ . SELECT NEW PROGRAM AS DESIRED 

3 . OBStRVE DISPLAY OF PROGRAM 
SELtCTED 

fbb O 

t b7 U 

p .l3 



~uKPOSE; 

APOLLO COMPUTER LOGIC CHECKLIST INTERFACE 

THRUSTING-ORBIT PROGRAM (P 41) REV 10 6/17/66 

Ill TO PREPARE THE G•N SYSTEM TO COUNTDOWN, TO IN I TIATE, TO CONTROL , TO MUN!TOR, ANO TO TERMINATE AN ORBIT CHANuE 
THRUSTING MANEUVE~ UNDER CONTROL OF G• N, 

AS>UMPT IONS: Ill THIS PROGRAM nAS BEEN PRECEEDED BY PROGRAM 31 AND THE INFLIGHT ALIGNMENT PROGRAM<Sl IF REOUIRED , THEREFORE: 

(Al VR AND T IGNITION HAVE BEEN CALCULATED AND STORED IN THE AGl , 

<Bl THE !MU AND THE CSM ARE BOTH AT A SATISFACTJRY INERTIAL OR IENTATION FOR THE THRUSTING MANEUVER t ON ­
CURRENT WITH THE AGC STORED VR AND T !GNITIDN, 

<Cl THE DET WILL HAVE BEEN SET TO COUNT TO ZERJ AT T IGNITION , 

!Dl THE SCS SYSTEM IS IN THE G•N ATTITUDE CONTRJL MODE (THE SCS DISCRETE MONITOR ROUTINE 15 MONIT OR !Nu THI S 
DISCRETE> AND T~E ISS 15 IN THE ATTITUDE CONTRJL MODE , 

<2l ALL SEOUtNCES ARE COMPLETcD IN A TIMELY MANNER TO ACCJMPLISH SPS IGNITION AT T IGNITION <- O • 15 SEC> , 

131 IN THE EVENT JF A MANJAL TAKEOVER OF THE G•N CONTROLLED THRUSTING MANcUV ER THE AGC MUST BE 50 NOTIFIED BY A MANUAL 
DSKY ENTRY <V 71 El , UPON RECEIPT OF THIS ENTRY THE AGC • -ILL COMMAND THE FINE ALIGN MODE IN THt ISS AND RETAIN THE 
ENGINE ON COMMAND UNTIL DELTA V MONIT OR DETECTS MANUAL E~olNE SHUTDOW N, 

!4l THE PROGRAM 15 SELECTED BY THE ASTRONAUT BY OSKY ENT<Y WHEN THE !MU AND THE CSM ARE SATISFACTORILY OR IENTE D FOR 
THE THRUST MANEUVER AND BY AT LEAST T IGNITION ---MIN AS INDI CATED ON THE DET, 

AGC GRJUND CREW CHECKLIST 

*I, CONFIRM OR SELECT FOLLOWING POSITIONS 
AT MDC 

PANEL 8 

I , DIRtCT RCS - OFF 

2, LIMIT CYCLE - OFF 

3, ATTITUDE DtADBAND - MAX 

4 , , 05u ENTRY - OFF 

5, LOCAL VERTICAL - OFF 

TIME 

•1 0 

TOTAL 
TIME 

p ,1 



6 , DELTA V - OFF 

7, G+N/SCS - G+N 

8 , ATTITUDE/MONITOR/ENTRY-ATTITUDE 

9, A+C ROLL CHANNEL - OF F 

10, B+D ROL L CHANNEL - ON 

II, PITCH CHANNEL - ON 

12 , YAW CHANNEL - ON 

13, ROLL RATE GYRO - NORMAL 

14 , PITCH RATE GYRO - NORMAL 

15, YAW RA TE GYRO - NORMAL 

PANEL 2> 

I , FDA! LTG - ACI 

2 , GROUP 1-ACI - CLOSED 

3, GROUP l-AC2 - CLOSED 

4, GROUP 2- ACI - CLOSED 

5 , GROUP 2- AC2 - CLOSED 

6, GROUP 1- MNA - CLOSED 

7, GROUP 1-MNB - CLOSED 

8, GROUP 2- MNA - CLOSED 

9, GROUP 2- MNB - CLOSED 

10 , D!RtCT CONTROL-MNA - CLOSED 

IL, O!RtCT CONTROL - MNB - CLOSED 

12 , AoC ROL L-M NA - CLOSED 

13 , AoC RO LL-MNB - CL OSED 

14, BoD ROLL-MNA - CLOSED 

l5, BoD ROLL-MNB - CL OSED 

l6, P IT lH -MNA - CLOSED 

P 4l 

•2 0 

t 30 

•40 

•5 0 

• 60 

• 70 



17, PITCH•MNB • CLOSED 

18, YAW•MNA - CLOSED 

19, YAW •MNB • CLOSED 

20, G&N SYNC• OFF 

21, EVENT TIMER MNA • CLOSED 

22, EVENT TIMER MNB • CLOSED 

23 , GIMBAL MOTOR CONT ROL PITCH 
BAT A• CLOSED 

24, GIMbAL MOTOR CONTROL PITCH 2 
BAT B • CLOSED 

25, GIMbAL MOTOR CONTROL YAW 
BAT A· CLOSED 

26 , GIMbAL MOTOR CONTROL YAW 
BAT B • CLOSED 

MISCELLANEOUS 

I, TRANSLATION CONTR OLS - LOCKED 

2, ROTATION CONTROLS - PINNED 

PANEL 6 

l, ATTITUDE SET• OFF 

PANEL 7 

I , NORMAL/OFF/DIRECT ON - OFF 

PANEL 2 

I, FDA! SELF TEST - OFF 

2, FOAi BRIGHTNESS - SET 

3, FCSM - AUTO/OVERRIDE - OV ERRI DE 

4 , FCSM - ON/OFF/RESET - Off 

P 41 

tB O 

•90 

11 00 

111 0 

11 20 

•1 30 
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PANEL 24 

I , SCS POWER - AC I 

2, RATE GYR O POWER - ACI 

3, BMAu POWER - AC2 
, · 140 

4, ROTATION CONTR OL POWER - AC2 

5 , TVC POWER - ACI 

b , TVC POWER - ACI 

PANEL 3 

* l ~rJ 
I, PlTlH GlMBAL MOTOR - OF F 

2 , P!T~H G!MBAL MOTOR - OFF 

3, YAW G!MBAL MOTOR - OFF 

4, YAW GJM~AL MOTOR - OFF 

5 , INJtCT PRE VAL VE A - OFF 
l lt.V 

b , INJtCT PRE VAL VE B - OFF 

PANEL I• 

I , UPTEL - BL OCK 

2, USK Y ~RI C. HT NE SS - SET 
• 1 1" 

PANEL 22 

I, IMU HTR-MNA - CLOSED 

2, !MU HTR - MNB - CLOSED 

3, !MU- MNA - CLOSED 
• 1 b'-

4, !MU- MNB - CL OS ED 

5 , COMSUTER - MNA - CLOSE D 

b, COM~UTER-MNB - CLOSED 

j., .. 1 

!Be 



!SS- ATI 
co~, MOU t 
PRtSEN T 

SCS- ~• N 
AT! l lUUt 
PR t SE NT 

,CREw PROG, 
,SELECTI ON 

•II, 

P 41 

7, OPT! CS-MNA - OPEN 

8 , OPTICS-MNB - OPEN 
>1 9 0 

9, AC POWER -AC! - CLOSED 

LO, AC POWER-AC2 - CLOSED 

II, G•N - AC POWER - AC! 

CONFIRM OR SELECT FOLLOWING SWITCH 
POSIT JONS AT NAV STATION 

1200 

I, FLOUDL!GHT CONTROL PRIMARY - OFF 

2, FLOODLIGHT CONTROL SECONDARY - OFF 

3, !MU TRANSFER - COMPUTER 

4, OPTICS SLAVE TELESCOPE - STAR LOS 

5 , OPTICS MODE - ZERO OPTICS *210 

6, OPTICS HOLD - OFF 

7, OPTICS CONTROLLER SPEED - HI 

8, OPTICS CONTROLLER MODE - DIRECT 

9, PANtL B~IGHTNESS CONTROL - OFF 

10, !MU TEMP, MODE - AUTO OVtRR IDE 1220 

IL, ATTITUDE IMPULSE ENABLE - OFF 

12, CON UITI ON LAMPS - OFF 

13, AGC MODE - ON 

14, AGC BRIGHTNESS CONTROL - OFF 

1230 

P 41 



IS PROGRAM ALLOWED 

. Y 

HAS CORR ESPOND­
ING PRETHRUST!NG 
PROGRAM FOR THIS 
THRUSTING PRO-

. N 

GRAM BcEN SELECTED. 
SINCE THE LAST 
BURN 

• y . N 

KEY IN THRUST!Nu­
ORB!T CHANG< PROGRA~ 
<P41> 

V37E 41E 

COMMAND CHECK ••••••••••••••••••• • D~S ERVE CHECK FAIL 
FAIL ALARM LIGHT ON 

RESE T CHECK •••••••••••••••••••• PRESS ALARM RESET TJ 
FAIL ALARM TURN OFF CHECK FAIL 
---------------- LIGHT 

HOLiJ FOR NEW 
PRU<>RAM 
SELtC TI ON 

t, Q TO PRO<.,RAM 
SELECTED 

EXIT P--

CONSULT BACKUP 
PROCEDURES 

KEY 11" PRO<.,RAM 
SELECTION AS DESIRE) 

V37E--E 

. 
Ex IT P--

• Ill, SELELT THRUSTING-ORBIT CHANGE 
PROGRAM (P411 

NOTE: 

I, ENTER THRUSTING - ORBIT 
CHANGE PROGRAM V37E 4lE 

POSSIBLE CHECK FAIL. IF PRESENT 
PROGRAM DOES NOT ALLOW SELECTI ON OF 
P41 !HE CHECK FAIL LIGHT WILL 
ILLUMINATE AND THE OLD PRuGRAM 
DISPLAY WILL REMA IN. 

OBSERVE: 

CHECK FAIL LIGHT ON (LEBI 
PGNS LIGHT ON (LEBI 
COMP FAIL LIGHT ON (MDCI 

GD TU BACKUP PROCEDURES AND SELECT 
A PRuGRAM WHICH IS ALLUWEU, 

"24 0 
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"' 

START THRU5TJN<,­
OR8I T CrlANGE 
PROGRAM ( P4 l I 

!Nrll~IT 5C5 DISCRETE 
MONITOR ROUT I NE 
<R 221 

FLASH VER~ -NOUN TO 
REQUEST PROCEED AND 
DISPLAY PRESENT 
!COU/GIMBAL COMMANDS 

Vlb N20 
Rl - 0<, ROLL 
R2 -l<, PITCH 
R3 - MC, YAw 

ALL ANGLES IN DEGREES 
TU NEAREST , 01 DEG 

MONITOR DSKY: 
OBSERVE DISPLAY 
OF PROGRAM 41 

MONITOR D5KYl 
OBSE RVE VERB - NOUN 
FLASH AND DI SPLAY Jf 
PRESENT ICDU GIMBAL 
COMMANDS 

2, CHE~K AGC DISPLAYS PROGRAM 41 

NOTE: 

NAV RETURNS TO CENTER COUCH AND 
A5515T5 P AND/OR MONITUR5 
PROCtDURE5 

* IV ALIGN AGCU AND FOAi 

PILOT: 
A, CHECK AGC FLASHES VERB -NOUN TO 

REQUEST PROCEED AND DISPLAYS 
l~DU ANGLES, 

Vlb N20 
RI - OG ROLL 
R2 - IG PITCH 
R3 - MG YAw 

ALL ANGLES IN DEGREES TO 
NEAREST , 01 DEG 

B, 5tT ATTITUDE SET THUMBwHEELS TO 
SET ATTITUDE SET DIALS TO VALUES 
DISPLAYED ON D5KY 

C, SET G•N/5(5 SW TO 5C5 

D, StT ATT SET/OFF SW TO ATT SET 

E, HULD FDA! ALIGN PB IN UNTIL FOAi 
STOPS DRIVING AND ERROR NEEDLES 
NULLED 

f, CHECK ANGLES DISPLAYED UNDER NAV 
Asl5 SYMBOL AGREE WITH D5KY 

p ,1 

1300 
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WAIT FOR KEY~OARO 
ENTRY 
TERMINATE FLASH UPON 
RECEIPT OF PROCEED 

ENA~LE SC5 DISCRETE 
MON ITOR ROUTINE 
IR a1 

DO ~ACKUP DELT A V 
COUN TER ROUTINE 
IR 3 l l 

DISP LAY ON DSKY: 
VO b NS! 
RI - TT I 
R2 - VG 
R3 - DELTA VM 

100000 ) 

KEY IN PROCEED 
V 33 E 

DO BACKUP DELTA V 
COUNTER ROU TI NE 
IR3I l 

MON I TOR 05K Y& 
•••••••••••••••••••• OBSERV E DISPLAY OF 

TT! AND VG. 

DISPLAY 

G. StT ATT SET/OFF 5W TO OFF 

H. 5tT G+N/5C5 5W TO G+N 

NOTE: 

• V 

CHEC~ NO ATTITUDE CHANGE ON FOAi 

I• KtY IN PROCEED 
V33E 

PERF ORM BACKUP DE LTA V COUNT ER 
ROUT!Nt IR3I) 

• VI PREPARE MOC FOR THRUSTING 

• I . CHECK AGC DISPLAYS IAT TTl•APPROX 
b MIN) 

VOb NS! 
RI - TT! 
R2 - VG 
R3 - DELTA VM IOOUOOJ 

TTI - TIME TO GO TO 5P5 IGNITION. 
IN MIN, SEC TO NEAREST 5EC• 

VG. - MAGNITUDE OF THE VELOCITY TO 
BE GAINED BY THRUSTING 

P 41 
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TTI - TIME TO GO TO 
SPS IGNITION. IN 
MIN, SEC TO NEAR­
EST SEC. 

Vu - MAGNITUDE OF THE 
VELOCITY TO BE 
GAINED BY THRUSTING 
MANEUVER. IN FT/SEC 
TO NEAREST FT/SEC. 

DE LTA VM-MEASURED 
DE LT A V ALONG S/C 
+ X AXIS DUE TD 
ULLAGE, IN FT/SEC 
TU NEAREST FT/SEC 

--------------------UPDATE DIGITAL 
EVENT TIMER 
--------------------

• 

-------------------- • 
CHECK STATUS OF Ct,I 
LAMPS 
--------------------

µ 4l 

MANEUVER. IN FT/SEC TO NEAR-
EST FT /SEC. 

DELTA VM - MEASURED DELTA V ALONu t4 00 
S/C + X AXIS DUE TO ULLAGE. IN 
FT/SEC TO NEAREST FT /SEC . 

NOTE: 

DELTA VM lR3) WILL BE ZERO UNTIL 
PIPA INTEGRATION IS ENABLED AT 
TTI lOUALS 30 SEC. 

t4l0 

2 • UPDATE DIGITAL EVENT TIMtR FOR 
TTI IF REQUIRED 

PILOT: 

A, SET DIGITAL EVENT TIMER 
oTART/STOP SW AT STOP 

B, oET RESET/UP/DOWN SW AT RESET 1142 0 

c. ADJUST DET MIN SW TO ADVANCE 
TIMER TO POINT OF SYNCHRONIZA-
T ION 

o. ADJUST DET SEC SW TO ADVANCE 
T !MER TO POINT OF SYNCHRONIZA-
I ION 

E, oET RESET/UP/DOWN SW AT DOWN H3 0 

F. oET DIGITAL EVENT T IMc.R 
oTART/STOP SW TO START AT 
oYNC TIME 

3, DETEHMINE STATUS Of C/W LAMPS IF 
DESIHED 

CREW: 

A. oET C/W LAMP TEST SW TO I l SE> 144 0 

B. CHECK ALL LEFT HANO C/W LAM PS 
AND ALL MASTER ALAHM LAMPS 
ILLUMINATED 

c. SET C/W LAMP TEST SW TO OFF 

o. CHECK ALL C/W LAMPS ANO MASTEH 
ALARM LAMPS OFF 

*4 50 
E, oET C/W LAMP TEST SW TO 

P 4l 



/H-

ATTTl:5MIN 
DO THRUST CONTROL 
MODI:. CHECK 
ROUTINE <R 2) 

RECAL L DISPLAY ON 
DSKY OF V06 N51 

~ l - TTI 
R 2 - VG 
~3 - DELTA VM 

DO THRUST CONTROL 
•••••••••••••••••••• MOOE CHECK 

ROUTINE (R 2) 

ACTIVATE AND TEST 
SPS GIMBAL DRIVI:. 

VERIFY CRITICAL 
CONTROL / DISPLAY 
POSIT IUNS 

F, lHECK ALL RIGHT HAND l/W LAMPS 
ILLUMINATED 

G, ~ET C/W LAMP TEST SW TO OFF 

H, LHECK ALL C/W LAMPS OFF 

• VI I PERFuRM THRUST CONTROL MOUE 
CHECK ROUTINI:. < R <l 

• VI II CONTINUED MDC PREPARATION 

. 

I, ACTIVATE AND TEST SPS G!MBAL DRIVE 

A, Si:.T (COARSE) G!MBA L TRIM 
THUMBWHEELS: 

z. 

PITCH +4 DEG 
YAW +6 DEG 

B, ALTIVATE SPS GIMBAL MOTORS: 

c. 

o. 

E, 

PlTCH 2 SW MOMENTARY START THEN 
ON 
YAW 2 SW MOMENTARY START THEN ON 

CUNF I RM TRIM AN~LES ON GIMBAL 
PUSITION INDICAT OR 

su: 
PITCH 1 SW MOMENTARY START THEN 
ON 
YAW I SW MOMENTARY START THEN ON 

AfTER TRANSIENTS, FINE ADJUST 
PITCH AND YAW TRIM ANGLES 

CONFIRM OR SELECT CRITICAL SWITCH 
POSITIONS 

A, u!RECT RCS SW- OFF 

B, LIMIT CYCLE SW - OFF 

c. A TT DEADBAN D s. - MI N 

D, U, 05 GENTRY Sw - OFF 

E, LCL VERT SW - OFF 

F, UELTA V SW - ON 

P 41 
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MONITOR SYSTEM 
STATUS UNTIL TIGN -2 
MIN 

PERFORM FINAL 
PREPARATIONS 

• G. ~&N/SCS SW - G&N 

• H. ATT ITUDE/MONITOR/ENTRY SW -
ATTITUDE 

• I, RATE GYRO SWITCHES - NORMAL 

• J, A•C ROLL SW - OFF 

• K. ~•DROLL SW - ON 

L, PIT CH SW - ON 

• M. YAW SW - ON 

• N, NORMAL/OFF/DIRECT ON SW - OFF 

0 , SPS GIMBAL MOTORS PITCH 

P, oPS GIMBAL MOTORS PITCH 

0 , >PS GIMBAL MOTORS YAW SW-ON 

• R, >PS GIMBAL MOTORS YAW 2 SW-ON 

• ~ IN JECT PRE-VALVES A sw-OFF 

• T, INJECT PRE- VALVES B sw-OFF 

• U, FCSM AUTO/OVERRIDE SW - AUTO 

V, FCSM-ON/OFF/RESET SW-OFF 

• 
• 

W, TVC 

X, TVC 

POWER-AC! 

POWER-AC2 

• IX MONITOR SYSTEM STATUS UNTIL TIGN -
MINUTES 

PILOT: 

I , CHECK FOAi ATTITUDE ERROR AND 
RATE IND. NORMAL 

2, MON ITOR DIGITAL EVENT TIMER 
U~TIL TIGN - 2 MINUTES 

3 . CHECK DSKY DISPLAYS TTI UNTIL 
TIGN - 2 MINUTES 

• X PERF ORM FINAL PREPARATIONS 

-------------------- PILOT: 

• I, RtPORT FINAL 2 MINUTES OF COUNT -

P 4l 
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G• N EN~INE 
ON COMMANU 
PRt5tNT 

DO SPS E.Nu!NE 
luNlTI ON ROUTINE 
IR J7l 

CHANGE TT! DISPLAY 
TO TG IN Rl: 

V06 N5 1 
R 1 - TG 
R2 - VG 
R3 - L>ELTA VM 

TG - TIME TO GO TO 
ENGI NE CUTOFF, 
IN MIN SE.C TO 
NEA RE ST 5tC, 

SELECT 5~5 THRESHOLD 
FOR U5t BY DELTA V 
MONITOR ROU TINE 
11 , 0 FT/SE.Cl 

DO SP5 ENGINE 
IGNITI ON ROUTIN E 
IR 37 l 

MONITOR DSKY: 
OBSERVE CHANGE OF 
TT! DISPLAY TO TG I~ 
RI 

• 
• 
• 
• 
• 

• 

• XI 

• XI I 

DOWNTON AND SE 

2, StT INJECT PRE•VALVE A SW TO ON 

3, StT INJECT PRE-VALVE B SW TO ON 

4, UNLOCK PRIME TRANSLATION CONTROL 

5 , UNPIN ROTATION CONTROL 

6, SET FCSM ON/OFF/RESET SW ITCH TO 
ON . ~Al,fOf f-lO'tRE€-T 

--MIit 

PERF OkM SPS ENGINE IGNITION ROUTINE 
IR-37) 

AT SPS ENGINE ON CHECK AGl CHANGES 
TT! ulSPLAy TO TG IN Rt: 

VU6 N51 
RI - TG 
RZ - VG 
R3 - OELTA VM 

TG - TIME TO GO TO ENGINE CUTOFF , 
IN MIN SEC TO NEAREST SEC , 

NOTE: 

IF MTVC IS DESIRED KEY IN V71E ANO 

P 41 
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CALL DELTA V 
MONITOR ROUTINE 
(R l4) 

MONITOR s~s 
THRUSTING: 
1, DSKY: 

Rl•TG 
SHOULD BE 
DECREASING 

R2 - VG SHOULD BE 
DECREASING 

R3•DELTA VM 
SHOULD BE 
INCREASING 

2, DELTA V COUNTER 
IN SCS SHOULD BE 
DECREASING, 

3, FDAI-ATT, ERROR 
SHOULD BE LESS THAN 
OR EOUAL TO ·•DEGREE 
BUT SHOULD INCREASE 
GRADUALLY AS CENTE~ 
OF GRAVITY SHIFTS, 
ATT RATES SHOULD BE 
LESS THAN OR EQUAL 
TO -- DEGREE/SEC, 

4, SPS CHAMBER 
PRESSURE < PC l 
SHOULD BE LESS THAN 
OR EOUAL TO·• 
LB/SO IN, 

5, CHECK PITCH AND 
YAW GPI INDICATES 
NORMAL, 

N, , Y 

TWIST TRANSLATION CONTROL TO Cw 
STOP, WHEN THRUST OFF IS DESIRED 
SET NORMAL/OFF/DIRECT ON SW TO OFF , 

• XIII MONITOR SPS THRUSTING 

NOTE: 

NOTE: 

NOTE: 

I, 

I, DSKV: 
R1 - TG SHOULD BE -DECREASING 
R2 - VG SHOULD BE DECREASIN~ 
R3 - DELTA VM SHOULD BE 

INCREASING 

2, DtLTA V COUNTER IN SCS SHOULD 
BE DECREASING, 

3, FUAI - ATT, ERROR SHOULD BE LESS 
THAN OR EQUAL TO•-DEGREE BUT 
SHOULD INCREASE GRADUALLY AS 
CENTER OF GRAVITY SHIFTS, ATT 
RATES SHOULD BE LESS THAN OR 
EuUAL TO••DEGREE/SEC, 

4, SPS CHAMBER PRESSURE (PC> SHOULD 
BE LESS THAN OR EOUAL TU--LS/50 
Ir<, 

THIS INDICATES PRESSURIZATION AT 
IGNIT ION AN D DEPRESSURIZATION AT 
CUT UF F AS WELL AS STATUS DUR ING 
FIRli,G, 

5, CHECK PITCH AND YAW GP! 
INDICATES NORMAL, 

THIS JS DONE TO CHtCK FOR FAILURES 
IN THE TVC LOOPS, 

KEEP LEFT HAND ON TRANSLATI ON 
CONTROL TO CHANGE TO MTVC, IF 
THRUSTING IS UNSATISFACTURY: 

IF MTVC IS DESIRED: 

P 41 

lb20 

l b30 

lb40 

lb50 

lbb O 

lb1 0 

P 41 



15 MTVC 
DESIRED 

N. .Y 

15 MTIIC 
DESIRED 

. Y 

DO TVC • •• ••• •••• •• •••••••• KEY IN V7IE AND •.•.•• ..•••...••• .•• TWIST TRANSLATION 
.V7IE CONTROL TO 

CLOCKWISE STOP 

CO MMAND 155 TO FI NE 
• ALIGN 

uo~ tNulN t 
Ll/\1 COMMANv 
HE MUVEU 

MAI NTAI N THRUST ON 
UN TIL TERMINATED BY 
ENGINE THRUST FAIL 
ROU TINE IR381 

EXIT P4I 

MONIT OR OSKY: 
AS TG ANO IIG GO TO 
ZERO THRUST ON 
LIGHT SHOULD GO OFF 
ANO SPS ENGINE 
SHOULD 5 TOP• 

N. 

GO TO BACKUP 
PROCEDURES 

.v 

KEY IN V7IE ANO TWIST 
TRANSLATION CONTROL TO 
CW STOP 

WHEN THRUST OFF 15 DESIRED 
SET NORMAL/OFF/DIHECTION 
SW TO OFF. 

2. IF MlVC 15 NOT OES!REO GO TO 
BACKUP PROCEDURES 

* XIV MONITOR ENGINE CUT OFF 

NA V: 

• I• PLAtE LEFT HANO IN POSITION TO 
BACKUP THRUST OFF WITH 
NORMAL/OFF/DIRECT ON Sw 

PILOT: 

* z. CHECK DELTA V COUNTER REACHES 

• 
ZER O 

3• CHECK THRUST ON ILPB 15 OUT 

• • CHEtK SPS PC DECREASE 

* 5. REPORT ENGINE OFF 

l bBO 

1640 

17 00 

,11 0 

• 72 0 



HULU 

TERMINATE DELTA V 
MONITOR ROUTINE 
IR l4J 

UPl)AT E ORBI TAL 
COMPUTATION 

FLASH VERB -NOUN TO 
RcOUEST PROCEED. 
HOLU DISPLAY Of TG 
AND VG AT THEIR 
VALUES AT ENGINE 
CU[UFF. 

Vl6 N51 
RI - TG 
RZ - VG 
R3 - UELTA VM 

WAIT FOR KEYBOARD 
ENTRY 
TERMINATE FLASH UPON 
RECEIPT OF PROCEED 

--------------------PUT THRUST SWITCH 
IN OFF POSITION 
--------------------

MONITOR DSKY: 
OBSERVE V~RB-NOUN 
FLASH AND DISPLAY JF 
TG, VG AND DELTA V~ 

OBSERVE THESE VALUES 
AS DESIRED 

KEY IN PROCEED 
V 33 E 

SECURE MDC 

• 

• 

• 

6 . SET NORMAL/OFF/DIRE CT ON SW 
TO OFF 

NAV: 

1 • MONITOR DSKY RI FOR TG 
DECRc.ASING TO ZERO 

s. MONITOR DSKY R2 FOR VG 
DECRE.ASING TO ZERO 

9 . AT ENGINE CUT-OFF CHECK AGC 
FLA~HES VERB - NOUN TO REQUEST 
PROCEED AND DISPLAYS: 

Vl6 N~l 
RI - TG 
RZ - VG 
R3 - DELTA VM 

TG AND VG WILL HOLD VALUES AT 
ENGINE CUTOFF. DELTA VM WILL 
INCREASt WITH TAILOFF VELOCITY . 

10 . KEY IN PROCEED 
V33E 

• XV SECURt MDC AFTER SPS ENG!Nt TAILOFF 

• I. SET B•D SW TO OFF 

• z. SET PITCH SW TO OF F 

• 3. SET YAW SW TO OFF 

P 4l 
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---------------- . --------------------TRANSMIT OR~ ITAL,,,,,RECEI VE OR~ITAL DAT~ 
DA TA TO CREW FROM GROUNO 

NOTE: 

ENABLE SWITCHES MUST BE OFF FOR 
10 MIN MINIMUM TO ALLOW SPS 
PROPtLLANT SLOSH DAMPING, 

4, SET SPS GIMBAL MOTORS PITCH 
TO uFF 

SW 

• 5, SET SPS GIMBAL MOTORS PITCH 2 SW 
TO OFF 

o, SET SPS GIMBAL MOTORS YAW 
OFF 

7, SET SPS GIMBAL MOTORS YAW 
OFF 

SW TO 

SW TO 

• 8, SET INJECT PRE VALVE AS• TO OFF 

• 9, SET INJECT PRE VALVE B Sw TO OFF 

• 10, SET TVC 

• II, SET TVC 

POWER SW TO OFF 

POWER SW TO OFF 

• 12, SET OELTA V SW TO OFF 

• 13, SECURE ROTATION CONTROL 

• 14, LOC, TRANSLATION CONTROL 

• 15, SET GIMBAL MOTOR CONTROL l-PITCH-2 
BAT A CKT BKR TO OPEN 

• lo , SET GIMBAL MOTOR lONTROL l-YA•- 2 
BAT A CKT BKR TO OP EN 

• 17, SET FCSM ON/OFF/RESET Sw TO OFF 

• 18, ATT OEADBAND SW -MAX 

• 19, REAU AND RECORD SPS PROPELLANT 
QUANT ITY REMAININu 

• XV I RECEIVE ORB ITAL PARAMETER DATA FR OM 
GROU~D 
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sc~- <> •N 
LlELT A V 
REMOVEIJ 

ISS- ATT 
C NT MUIJE 
PRcStNT 

sc,- G•N 
A Tl I TulJc 
PKEStNT 

DU ORBITAL PARAMETER 
DISP LAY ROUTINE 
(R 34) 

FLASH VERB- NOUN TO 
RtcQUEST PLEASE 
PERFORM StLECTION OF 
AGC IDLING PROGRAM 
<POO) 

VSO N07 
Rl-00000 

WAIT FOR KEYBOARD 
ENTRY 

TEKMINATE FLASH UPON 
RECEIPT OF NEW 
PKOGRAM 

.NEW 

.PROGRAM 

TERMINATE P41 AND 
GO TO PROGRAM 
SELECT El) 

DO ORBITAL PARAMETE~ 
DISPLAY ROUTINE 
(R 34) 

MONITOR DSKY: 
OBSERVE VERB-NOUN 
FLASH TO REQUEST 
PLEASE PERFORM 
StLECTION OF POO 

KEY IN REQUEST FOR 
AGC IDLING PROGRAM 
(POO> 

V37E OOE 

MON I TOR DSK Y: 
OBSERVE TERMINATION 
OF P41 AND DISPLAY 
OF PO O 

• XVI I 

• XVIII 

1. 

z. 

PERFORM ORBITAL PARAMETER DISPLAY 
ROUTINE (R34) 

CHElK AGC FLASHES VERB-NUUN TO 
REQUEST PLEASE PERFORM StLECTION 
OF AGC IDLING PROGRAM <PuO) 

V5o N07 
Rl-00000 

KEY IN DESIRED PROGRAM 
KEY IN 
V37E COE 

3. CHElK AGC DISPLAYS PROGRAM 00 

P 41 
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APOLLO COMPUT ER LOGIC CHECKLIST INTERFACE 

THRUSTING-RETURN TO EARTM PROGRAM (P42l REV II b/28/bb 

Ill TO PREPARE THE G+N SYSTEM TO COUNTDOWN, TO INITIATE, TO CONTROL, TO MUNITOR , AND TO TERMINATE A RETURN TO EARTH 
THRUSTING MANEUVER UNDER CONTROL OF G+N, 

AS,UM~TIONS: Ill THIS PROGRAM HAS BEEN PRECEEDED BY PROGRAM 32 AND THE IN FLI GHT ALIGNMtNT PROGRAM(S) IF REQUIRED . THEREFOHE: 

(A) VR AND T IGNITION HAVE BEEN CALCULATED AND STORED IN THE AGl. 

PROG 
( UNI 

(Bl THE IMU AND THE CSM ARE BOTH Al A SATISFACTJRY INERTIAL ORltNTATION FOR THE THRUSTING MANEUVER lON ­
CURRENT WITH THE AGC STORED VR AND T IGNITIDN. 

(Cl THE DET WILL HAVE BEEN SET TO COUNT TO ZERO AT T IGNITION. 

(Dl THE 5C5 SYSTEM 15 IN THE G+N ATTITUDE CONTROL MODE (THE SCS DISCRETE MONITOR ROUTINE 15 MONITORING THI , 
DISCRETE > ANO TME 155 15 IN THE ATTITUDE CONTROLMODE• 

121 ALL SEQUENCES ARE COMPLETED IN A TIMELY MANNER TO ACCOMPLISH 5P5 IGN l llON AT T IGNITION <- 0 + 15 SEC! . 

131 IN THE EVENT OF A MANJAL TAKEOVE R OF THE G+N CONTROLLED THRUSTING MANtUVER THE AGC MUST BE SO NOTIF I ED BY A MANUAL 
OSKY ENTRY (V 71 El . UPON RECEIPT OF THIS ENTRY THE AGC •ILL COMMAND lHE FINE ALIGN MODE IN THE 155 AND RETAIN TH E 
ENGINE ON COMMAND UNTI L DELTA V MONITOR DETEC TS MANUAL ENolNE SHUTD OWN . 

(41 THE PROGRAM 15 SE LECT ED BY THE ASTRONAUT BY OSKY ENTR Y WHEN THE !MU AND THE CSM ARE 5AT (SF ACTOR (L Y ORI ENTED FOR 
THE THRUST MANEUVER AND BY AT LEAST T IGN ITI ON ---MIN AS INDICATED ON THE OET• 

AGC GROUND CREW CHECKLIST 

•I• CONFIRM OR SELECT FOLLOWING POSITIONS 
AT MOC 

PANEL 8 

I• OIRtCT RCS - OFF 

2. LIMIT CYCLE - OFF 

3. ATTITUDE DEAOBANO - MAX 

4 , .05u ENTRY - OFF 

5, LOCAL VE RTICAL - OFF 

TIME 

• 10 

TOTAL 
TIME 

P 42 
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b, DELTA V • OFF 
120 

7, G+N/SCS • G+N 

8, ATTITUDE/MON!TOR/ENTRY-ATTITUUE 

9, A+C ROLL CHANNEL • OFF 

10, B+D ROLL CHANNEL • ON 

II, P!TlH CHANNEL • ON 
• 30 

12, YAW CHANNEL• ON 

13, ROLL RATE GYRO• NORMAL 

14, P!T<.H RATE GYRO · NORMAL 

15, YAW RATE GY~O • NORMAL 

PANEL 25 •40 

I, FDA! LTG • ACI 

2, GROuP l•ACI · CLOSED 

3, GROuP l•AC2 • CLOSED 

4, GROUP 2•ACI · CLOSED 
•5 0 

5, GROUP 2·AC2 · CLOSED 

b, GROUP l·MNA • CLOSED 

7, GROUP l·MN B • CLOSED 

8, GROUP 2·MNA · CLOSED 

9 , GROUP 2·MNB · CLOSED 
H O 

lO, DlRtCT CONTROL•MNA • CLO~ED 

ll , DlRtCT CONTROL -MN~ • CLOSED 

l2, A&C ROLL •M NA · CLOSED 

13, A&C ROLL•MNB • CLOSED 

l 4, B&D ROLL•MNA · CL OSED 
• 7G 

15, B&O ROLL •MN B · CLOSED 

lb , PlTlH•MNA • CLOStv 

• • < 

;.o,i 



17, PlTCH•MNB • CLOSED 

lB, YAW•MNA • CLOSED 

19, YAW•MNB • CLOSED 

20, G&N SYNC• OFF 

21, EVENT TlMER MNA • CLOSED 

22, EVENT TIMER MNB • CLOSED 

23, GIMBAL MOTOR CONTROL PITCH 
BAT A• CLOSED 

24, GIM~AL MOTOR CONTROL PITCH 
BAT B • CLOSED 

25, GIMbAL MOTOR CONTROL YAW 
BAT A· CLOSED 

26 , GIMbAL MOTOR CONTROL YAW 
BAT B • CLOSED 

MISCELLANEOUS 

I, TRA~SLATION CONTROLS - LOCKED 

2, ROT~TION CONTROL~· PINNED 

PANEL 6 

I, ATTITUDE SET· OFF 

PANEL 7 

1, NORMAL/OFF/DIRECT ON - OFF 

PANEL 2 

I, FOAi SELF TEST - OFF 

2, FOAi BRIGHTNESS· SET 

3, FCSM • AUTO/OVERRIDE - OVERRIDE 

4 , FCSM •ON/OFF/RESET• OFF 
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PANEL 24 

I, SCS POWER - AC! 

2, RATE GYRO POW~R - AC! 

3 , BMA<., POWER - AC2 
114 0 

4, ROTATION CONTROL POWER - AC2 

5, TVC POWER - AC! 

6, TVC POWER - AC! 

PANEL 3 

11 50 
I, PITCH GIMBAL MOTOR - OFF 

2, PITCH GIMBAL MOTOR - OFF 

3, YAW GIMBAL MOTOR - OFF 

4, YAW GIMBAL MOTOR - OFF 

5, I NJECT PREVALVE A - OFF 
1 160 

6, INJECT PRE VALVE B - OFF 

PANEL 14 

I , UPTEcL - BLOCK 

2, DSKY BRIGHTNESS - SET 
II 70 

PANEL 22 

I, IMU HTR-MNA - CLOSED 

2, !MU HTR -M NB - CLOSED 

3, !MU-MNA - CLOSED 
•18 0 

4 , !MU-MNB - CLOSED 

5, COMPU TER-MNA - CL OSED 

6, COMPUTEH-MNB - CLOSED 

p •2 

u , 
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7, OPTICS-MNA - OPEN 

8, OPTICS-MNB - OPEN 
1190 

9, AC POWER -AC I - CLOSED 

10, AC POWER-AC2 - CLOSED 

II, G+N - AC POWER - ACI 

•II, CONFIRM OR SELECT FOLLOWING SWITCH 
POSITIONS AT NAV STATION 

1200 

t, FLOODLIGHT CONTROL PRIMARY - OFF 

z. FLOUDLIGHT CONTROL SECONDARY - OFF 

3, !MU TRANSFER - COMPUTER 

4, OPTICS SLAVE TELESCOPE - STAR LOS 

5, OPTICS MODE - ZERO OPTICS 121 0 ~. OPTICS HOLD - OFF 

7, OPTICS CONTROLLER SPEED - HI 

8, OPTICS CONTROLLER MODE - DIRECT 

9, PANEL BRIGHTNESS CONTROL - OFF 

10, !MU TEMP, MODE - AUTO OVERRIDE 1220 

II, ATTITUDE IMPULSE ENABLE - OFF 

12, CONU I Tl ON LAMPS - OFF 

13, AGC MODE - 0~ 

14 , AGC BRIGHTNE~~ CONTROL - OFF 

1 2 30 
15~-A TT ,CREW PROG, 
CON T MUUt ,SELECTION 
~REStNT 

SCS- G• N 00:00 00:00 
ATT I TUDt 
PRtSEN I 

P 42 



JS PROGRAM ALLOwED 

,Y 

HAS CORRESPOND-
ING PRETHRUSTING 
PROGRAM FOR THIS 
THRUS TI NG PRO- , 
GRAM BEEN SELECTED, 
SINCE THE LAST 
BURN 

, Y 

KEY IN THRU ST ING­
RETURN TO EARTH 
PROGRAM (P42 ) 
V 3 7 E 42 E 

COMMAND CHECK ••••••••••••••• ••••• OBSERVE CH E( K ~AIL 
FAIL ALARM LIGHT ON 

RESET CH ECK 
FAIL ALARM 

HOLu FOR NEW 
PROGRAM 
SELECTION 

GO TO PROGRAM 
SELECTED 

EXIT P--

PRESS ALARM RESET TJ 
TUR N OFF CHEC K FAIL 
LIGHT 

CONSU LT BACKUP 
PROCEDURES 

KEY I N PROGRAM 
SELECTION AS DESJR EO 

V37E--E 

EX IT P--

• Ill, SELE~T THRUSTING-RETURN TO EAR TH 
PROGK AM (P421 

I, EN TER THRUSTING- RETURN TO EARTH 
PROu RAM V37E 42E 

NOTE: 

POSSIBLE CHECK FAIL, IF PRESENT 
PROGRAM DOES NOT ALLOW SELECTI ON OF 
P42 TH E CHECK FAIL LIGHT WILL 
ILLUMINATE AND THE OLD PROGRAM 
DISPLAY WIL L REMAIN , 

OBSERVE: 

CHECK FAIL LIGHT ON <LEB) 
PGNS LIGHT ON <LEBI 
COMP FAIL LIGH T ON (MDCI 

GO TU BACKUP PROCEDURES AND SELECT 
A PROGRAM WHI CH IS ALL OWED, 

'250 

'2b0 

1 270 

1260 

P 42 



HOLD 

START THRUSTING­
RtTURN TO EARTH 
PllOGRAM (P42l 

INHIBIT SCS DISCRETE 
MONITOR ROUTINE 
(I{ 22) 

FLA SH VERB-NOUN TO 
RtOUEST PROCEED AND 
DISPLAY PRESENT 
JCDU/ GIMBAL COMMANDS 

Vl6 N20 
lll - OG RO LL 
R2 -I<, PIT CH 
R3 - MG YAW 

ALL ANGLES IN DEGR EES 
TO NEAlltST , 01 DEG 

MON !TOR DSKY: 
••••••••••••••••• •• • OBSERVE DISPLAY 

OF PROGRAM 42 

MONITOR DSKY: 
OBSERVE VERB- NOUN 
FLASH AND DISPLAY JF 
PRESENT ICDU GIMBAL 
COMMANDS 

2• CHEtK AGC DISPLAYS PROGRAM 42 

NOTE: 

• IV 

NAV RETURNS TO CENTER COUCH AN O 
ASSI STS P AND/OR MON IT OR S 
PROCtDURES 

ALIGN AGCU AND FOAi 

PILOT: 

A, CHECK AGC FLASHES VE RB-NOUN TO 
REQU EST PROCEED AND DISPLAYS 
ICDU ANGLES, 

Vl6 N20 
Ill - OG ROLL 
R2 - IG PITCH 
R3 - MG YAw 

ALL ANGLES IN DEGREES TO 

1300 

N31 0 

1320 

NEAREST ,01 DEG 1330 

B, StT ATTITUDE SET THUMBWHEELS TO 
SET ATTITUDE SET DIA LS TO 
VALUES DISPLAYE D ON DSKY 

C, SET G+N/SCS SW TO SCS 

D, SET ATT SET/OFF SW TO ATT SET 

E, HULD FDA! ALIGN PB IN UN TIL FOAi 1340 
STOPS DRIVING AND ERROR NEEDLES 
NULLED 

F, CHECK AN GL ES DISPLAYED UNDER NAV 
AXIS SYMBOL AGREE WITH DSKY 
DISPLAY 

G, SET ATT SET/OFF SW TO OFF 

P 42 

P 42 



WAIT FOR KEYBOARD 
ENTRY 
TERMINATE FLASH UPON 
RECEIPT OF PROCEtD 

ENABLE 5(5 DI SCRE TE 
MUNITOR HOUTIN E 
(H 22 l 

DO BACKUP DE LT A V 
COUNTER ROUTINE 
tHH> 

DISPLAY ON OSKY: 
Vl6 N51 
HI - TT I 
R2 - VG 
R3 - DE LT A VM 

tOUOOO l 

TT I - TI ME TO GO TO 
SPS lt,NITION . IN 
MIN , ~EC TO NEAR ­
EST SEC , 

VG - MAuNITUD E OF THE 
VELOCITY TO BE 
GA[NtU BY THRUSTING 
MANEUV ER, IN FT/SEC 
TO NEAREST FT/SEC. 

KE Y I N PROCEED 
V 33 E 

DO BACKU P DELTA V 
COUN Tt R ROU TI NE 
IR3 I) 

MON I TOR DS KY& 
OB SE RV E DIS PLAY OF 
TT I AND VG . 

UPDATE DIGIT AL 
EVENT T[MER 

Ho St T G•N/SCS SW TO G+N 

NOTE: 

• V 

CHE CK NO ATTITUDE CHANGE ON FOAi 

l o KEY IN PROCEED 
VBE 

P~R FORM BACK UP DE LTA V COUN TER 
ROUTINE iR3 l l 

• VI PREPAHE MDC FOR THRUSTI NG 

1. CHE~K AGC DISPLAYS (A T TTl=AP PROX 
b MIN ) 

Vlb N5 1 
RI - TT I 
R2 - VG 
R3 - UELTA VM i OOUOOl 

TT! - TIME TO GO TO SPS IGN ITI ON • 
IN MI N, SEC TO NEA RES T SE C, 

VG . - MAGNITUDE OF THE VtLOCIT Y TO 
BE GAINED BY THRUS TI NG 
MANE UV ER. IN FT / SEC TO 
NEAR tS T FT/ SE C, 

13 50 

1 31 0 

,380 



DELTA VM -MEASUR ED 
DE LT A V ALONG 5/C 
+ X AXIS DUE TD 
ULLAGto IN FT/SEC 
TO N~AREST FT /S EC 

NOTE: 

DELTA VM - MEASURED DELTA V ALONG 
5/C + X AXIS DUE TO ULLA~E. IN 
FT/SEC TO NEAREST FT/SEC. 

DELTA VM (R3J WILL BE ZERO UNTIL 
PIPA INTEGRATION 15 ENABLED AT 
TTI EQUALS 30 SEC. 

• 2. UPDATE DIGITAL EVENT TIMER FOR 
TTI IF REQUIRED 

PILOT: 

A. >ET DIGITAL EVENT TIMcR 
START/STOP SW AT STOP 

Bo SET RESET/UP/DOWN SW AT RESET 

c. ADJUST DET MIN sw TO ADVANCE 
TIMER TO POINT OF SYNCHRON!ZA-
TION 

D. ADJUST DET SEC SW TO ADVANCE 
TIMER TO POINT OF SYNCHRONIZA-
TION 

E, SET RESET/UP/DOWN SW AT DOwN 

F, SET DIGITAL EVENT TIMER 
START/STOP SW TO START AT 
SYNC TIME 

-------------------- * 3. DETERMINE STATUS OF CtW LAMPS IF 
CHECK STATUS OF C/o DESIRED 
LAMPS 

CREW: 

A, SET C/W LAMP TEST SW TO l (SEI 

B, lHECK ALL LEFT HAND C/W LAMPS 
AND ALL MASTER ALARM LAMPS 
ILLUMINATED 

C, SET C/W LAMP TEST SW TO OFF 

D, CHECK ALL C/W LAMPS AND MASTER 
ALARM LAMPS OFF 

E. SET C/W LAMP TEST SW TO 2 

F • CHECK ALL RIGHT HAND C/W LAMPS 
ILLUMINATED 

G, >ET C/W LAMP TEST SW TO OFF 

P 42 
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1420 

*430 

144 0 

145 0 

P 42 



~,a. 

ATJTJ;5M I N 
DO THRUST CONTROL 
MODE CHECK 
ROUTINE <R 2) 

--------------------RECAL L DIS~LAY ON 
DS~Y OF 

V06 N5 1 
HI - TT I 
H2 - VG 
R3 - IJELT A VM 

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

DO THRUST CONTROL 
MODE CHECK 
ROUTINE (R 2) 

--------------------ACTIVATE ANIJ TEST 
SPS G!MBAL DR IVE 
--------------------

--------------------VER I FY lR IT I CAL 
CONTROL/DISPLAY 
POSITI ON S 

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

• VII 

• VIII 

I, 

• 2 , 

• 
• 
• 
• 
• 
• 
• 

H, CHE CK ALL C/W LAMPS OFF 

PERFORM THRUST CONTROL MODE CHECK 
ROUTINE <R2) 

CONTINUE MDC PREPARATION 

ACTIVATE AND TEST SPS G!MBAL DRIVE 

A, SET (COARSE> GIMBAL TRIM 
THUMBWHEELS: 

PITCH +4 DEG 
YAW +6 DEG 

B, A,TIVATE SPS GIMBAL MOTORS: 
PITCH 2 SW MOMENTARY START THEN 
ON 
YAW 2 SW MOMENTARY START THEN ON 

c. CONFIRM TRIM ANGLES ON GIMBAL 
POS ITION INDICATOR 

D, SET: 
PITCH I SW MOMENTARY START THEN 
ON 
YAW I SW MOMENTARY START THEN ON 

E, AFTER TRANSIENTS, FINE ADJUST 
PITCH AND YAW TRIM ANGLES 

CONFIRM OR SELECT CRITICAL SWITCH 
POSITIONS 

A, vlRECT RCS SW-OFF 

B, LIMIT CYCLE SW - OF F 

c • ATT DEADBAND Sw - MIN 

D, 0,05 G ENTRY SW - OFF 

E, LCL VERT SW - OFF 

F, UELTA V SW - ON 

G, ~&N/SCS SW - G&N 

H, ATTITUDE/MONITOR/ENTRY SW -

P 42 
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1410 

148 0 
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J.13 

MONIT OR SYS TEM 
STAT US UN TIL TloN- 2 
MIN 

PERr ORM F INAL 
PREPARA TI ON S 

ATTITUDE 

• I, RATE GYRO SW I TC HES - NORMAL 

• J , A+ C ROLL SW - OFF 

• K, b+O ROLL SW - ON 

L, ~I TCH SW - ON 

• M, YAW SW - ON 

N, NORMAL/OFF/DIRECT ON ;w - CJ FF 

o. , PS (,[MBAL MOTORS PITLH SW - ON 

• P, ;ps (,IMB AL MOTORS Pl TlH SW - Ur, 

• a • ;ps GIMBAL MOTORS YAW SW- ON 

• R, ;Ps G[MBAL MOTORS YAW SW - ON 

• s . INJECT PRE-VALVES A Sw-OF F . T, INJECT PRE-VAL VE S b 5•-0FF 

u. rCSM AUTO/OVERRIDE sw-AUT O 

• v. rCSM-ON /OFF /RESET ;w- uFF 

• w • lV C 1 POWER-AC! 

• X, lVC 2 POW ER-A C2 
• I X MON IT UR SYSTEM STATUS UN TIL TIGN- 2 

MINUTtS 

PIL OT: 

1, CHE CK FOA i ATT ITUDE ERROR AND 
RATE IND , NORMAL 

2 , MUN IT OR DIGIT AL EVENT TIME R 
UNTI L Tl<:,N - 2 MIN UTE S 

3, CHECK DSKY DISPLA YS TT! UNT!L 
Tl GN - 2 MINUTES 

• X PERFORM FlNAL PREPARATI ONS 

PILOT: 

1, RtPORT FINAL 2 MINUTES OF CCUNT ­
DU oN TON AND SE 

• 2 , SET INJECT PRE - VALVE A Sw TG ON 



DO SPS ENGINE 
luNITION ROUTINE 
lk 37 I 

CHANGE VERB -NOUN 
AND CHANGE DELTA 
VM OISP LAY TO TFF 
IN k 3 

Vlb N52 
Rl - TG 
R2 - VG 
R3 - TFF 

TG - TIME TO GO TO 
ENGINE CUTOFF, 
IN MIN St:C TO 
NEAREST SEC , 

TFF - TIME OF FREE 
FALL TO 300,000 
FT , ALTITUDE 
ABOVE FISCHER 
ELLIPSOID , 
IN MIN AND SEC 
TO NEARE ST SEC, 
MAX READING IS 
59 59 , IF 
PERIGEE ALT 
IS GREATER 
THAN 300 , 000 
Ff , THE TFF 
OISPLAY WILL 
READ 59 59 

DO SPS ENG INE 
IGNITION ROU TI NE 
IR 371 

MON lTDR DSK Y: 
OBSERVE CHANGE I~ 
VERB-NOUN AND 
DISPLAY OF TG, vo 
AND TFF 

• 
• 
• 
• 

• 

• XI 

3, StT INJECT PRE-VALVE B SW TO ON 

4, UNLOCK PRIME TRANSLATION CONTROL 

5, UNPIN ROTATION CONTROL 

b, SET FCSM ON/OFF/RESET SW ITCH TO 
ON 

~MAl.J-Gf.F-f!»R Ee-T-Or<rS 0--
NORM,-

PERFORM SPS ENGINE IGNITION ROUTINE 
IR-37 J 

• XII AT SPS ENGINE ON CHECK AGC CHANGES 
VERB-NOUN AND CHANGES DE LT A VM 
DIS PLA Y TO TFF IN R3, 

VOb N52 
Rl - TG 
R2 - VG 
R3 - TFF 

TG - TIME TO GO TO ENGINE CUT OFF 
IN MIN SEC TO NEAREST SEC 

!FF - TIME OF FREE FALL TO 300 , 000 
FT, ALTITUDE ABOVE FISCHER 
ELLIPSOID, IN MIN AND SEC TO 
NEARE ST SEC, MAX READ ING IS 
59 59 , IF PE RIGEE ALT I S 
GREATE R THAN 300 , 00U FT, THE 
TFF DISPL AY will READ 59 59 , 

µ 42 
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SE LECT 5µ5 THRESHOLD 
FOH USE BY OELTA V 
MONITOR ROUTINE 
11, 0 FT/SEC> 

CALL DELTA V 
MON I TOR ROUT I NE 
(R 24 ) 

MON !TOR SPS 
THRU STING: 
1, DSKY: 

Rl•TG 
SHOULD BE 
DECREASING 

RZ-VG SHOULD BE 
DECREASING 

R3 -TFF SHOULD 
REMAIN ABOVE 
-•MI N--SEC, 

Z, DELTA V COUN TER 
I N SCS SHOULD BE 
DECREASING, 

3, FDAI-ATT , ERROR 
SHOULD BE LESS THAN 
OR EOUAL TO --DEGREE 
BUT SHOU LD I NCREASE 
GRADUALLY AS CENTE~ 
OF GRAVI TY SHIFTS, 
ATT RATES SHOULD BE 
LESS THA N OR EOUAL 
TO -- DEGREE/SEC , 

4, SPS CHAMBER 
PRESSURE (PC) 
SHOULD BE LESS THAN 
OR EOUA L TO 
LB/50 I N, 

• XIII MONITOR SPS THRUSTING 

NOTE: 

NOTE: 

I, DSKY: 
RI - TG SHOULD BE DECRtASING 
RZ - VG SHOULD BE DECREASING 
R3 - TFF SHOULD REMAIN ABOVE 

••MIN ••SEC, 

Z, DELTA V COUNTER IN SCS SHOULD 
BE DECREASING, 

3, FUAl•ATT, ERROR SHOU LD BE LESS 
THAN OR EQUAL TO--DEGRtE BUT 
SHOULD INCREASE GRADUALLY AS 
CENTER OF GRAVITY SHIFTS , ATT 
RATES SHOUL D BE LESS THAN OR 
EUUAL TO--DEGRE E/5EC , 

4, 5µ5 CHAMBER PRESSURE (PC) SHOULD 
BE LESS THAN OR EOUAL TO--LB/50 
IN, 

THIS INDICATES PRESSURIZATI ON AT 
IGNI TION AND DEPRE55URIZATI ON AT 
CUTOFF AS WELL AS STATUS DURING 
FIRI NG , 

5, CHECK PI TCH ANO YAW GPI 
l @I CATES NORMAL, 

P 42 
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lbbO 

lb1 0 
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uO TVC 

, V71 E 

COM MA NU 155 10 ,!NE 
ALIGN 

MAIN TAIN THRUST ON 
UNTI L TERMINATED BY 
ENGINE THRUS T FAIL 
ROUTINE !R38) 

EXIT P41 

5, CHECK PITCH ANO 
YAW GPI INDICATES 
NORMAL, 

N, , Y 

15 MT VC. 
DES IRED 

15 MTIIC 
DESIR ED 

N, , Y , Y 

KEY I N V71E ANO 
TWIST TRANSLATION, 
CON TROL TO 
CLOCKWISE ST OP 

NOTE: 

THIS IS DONE TO CHECK FOR FAILU RES 
IN THE TVC LOOPS 

KEEP LEFT HANO ON TRANSLAll ON 
CON T~OL TO CHANGE TO MTVC, IF 
THRUSTING 15 UNSATISFACTORY: 

I, IF MTVC IS DESIRED: 
KEY IN V71E ANO TW!Sl 
TRAN SLAllON CONTROL TO CW 
STOP 
WHEN THRUST OFF 15 DESIRED 
SET NORMAL/OFF/DI RECTI ON 

lbB O 
00 : 00 

00 : 30 

SW TO OFF 1 690 

2, IF MTVC IS NOT DESIRED GO TO 
BACKUP PROCEDURES 

1700 

171 0 

"720 

P 42 

11: ;v 

P 42 



G• N ENGINE 
UN CUMMANli 
~o,ovrn 

HOLD 

TERMINATE DELTA V 
MONITOR ROUTINE 
(R 241 

U~OATE ORB ITAL 
COMPUTATI ON 

FLASH VERB- NOUN TO 
REOU EST PROCEED , 
HOLD DISPLAY OF TG 
ANO VG AT THEIR 
VA LUES AT ENGINE 
CUTOFF , 

Vl6 N52 
RI - TG 
R2 - VG 

MONITOR OSKY: 
AS TG ANO VG GO TO 
ZERO THRUST ON 
LIGHT SHOULO GO OFF 
ANO SPS ENGINE 
SHOULD STOP, 

N, • y 

------------GO TO BACKUP 
PROCEDURES 

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

--------------------PUT THRUST SWITCH 
IN OFF POSIT I ON 
--------------------

MONITOR DSKY: 
•••••••••••••••••••• OBSERVE VERB-NOUN 

FLASH AND DISPLAY JF 
TG ANO VG AT CUTOFF 
AND TFF 

* XIV MONITOR ENGINE CUTOFF 

NAV: 

* I, PLALE LEFT HAND IN POSITION TO 
BACKUP THRUST OFF WITH 
NORMAL/OFF/DIRECT ON SW 

• 

• 

• 

• 

• 

PILOT: 
2, CHECK DELTA V COUNTER REACHES 

ZERO I 
3, CHECK THRUST ON ILPB 15 OUT 

4, CHELK SPS PC DECREASE 

5 • REPURT ENGINE OFF 

6, SET NORMAL/OFF/DIRECT ON SW 
TO Off 

NAV: 
7, MON l TOR DSK Y RI FOR TG 

DECREASING TO ZERO 

8, MONITOR DSKY R2 FOR VG 
DECREASING TD ZERO 

9, AT ENGIN E CUTOFF CHECK AGC FLASHE5 
VERb-NOUN TO REQUEST PROLEED AND 
HOLDS DISPLAY OF TG AND VG 

Vl6 N52 
RI - TG 
R2 - VG 
R3 - TFF 

P 42 
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1760 

,110 
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'-Ii 

R3 - TFF 

WAIT FOR KEYBOARD 
ENTRY 
TERMINATE FLASH UPON 
RtCtlPT OF PROCEED 

OBSERVE THESE VALUES 
AS DESIRED 

KE Y IN PROCEED 
V 33 E 

SECURE MDC 

10 . KEY IN PROCEED 
V33E 

• xv 5ECURt MDC AFTER 5PS ENGINE TAJLOFF 

• 1 • SET B+D SW TO OFF 

• 2 • SET PITCH 5W TO OFF 

• 3. SET YAW 5W TO OFF 

NOTE: 

ENABLE SWITCHES MUST BE OFF FOR 
10 MIN MINIMUM TO ALL OW 5P5 
PR OPELLANT SLOSH DAMPING, . .. SET 5PS GJMBAL MOTORS PITCH 5w 

TO UFF 

5 , SET 5P5 G!MBAL MOT ORS Pi TCH 5w 
TO OFF 

6 , SET 5P5 GIMBAL MOTORS YA• 5w TO 
OF F . 7 . SET 5P5 GIMBAL MOTORS YA• 2 5• TO 
OFF 

a. SET INJECT PRE VA LVE A s. TO OFF . 9 , SE T INJECT PRE VALVE B 5• TO OFF . 10 • SET TVC POWER sw TD OFF 

11 . SET TVC PDw ER SW TO OFF 

12 , SET DELTA V 5W TO OFF 

l 3, 5ECvRE RO TATI ON CONTROL 

P 42 

1190 

1 800 

l tsl O 

1 820 



......... 
HULD 

DO ORBITAL PARAMETER 
DISPLAY ROUT INE 
(R 34) 

FLASH VERB-NOUN TO 
~EQUEST PLEASE 
PERFORM SELECTION 
OF ENT RY -MANE UV ER 
TO CM/SM SEPARAT ION 
ATTITUDE PROGRAM 
IP 6 I> 

VSO N07 
RI - 00061 

WAIT FOR KEYBOARD 
ENTRY 
TERMINATE FLASH 
UPON REC EIPT OF 
NEW PROGRAM 

. --------------------TRANSMIT ORBITAL,,,,,RECEIVE ORB ITAL DATA 
DATA TO CREW , FROM GROUND 

DO ORBITAL PARAMETE~ 
DISPLAY ROUTINE 
(R 34) 

MONITOR DSKY 
OBSERVE VERB- NOUN 
FLASH TO REQUEST 
PLEASE PERFORM 
SELECTION OF P 61 

KEY IN PROGRAM 
DESIRED 

V37E --E 

• 14, 

15, 

• 16, 

17, 

18, 

19, 

• XVI 

• XVII 

• XVIII 

I , 

2, 

LOCK TRANSLATION CONTROL 

SET GIMBAL MOTOR CONTROL 1-PITCH- 2 
BAT A CKT BKR TO OPEN 

SET GIMBAL MOTOR CONTROL l-YAW-2 
BAT A CKT BKR TO OPEN 

SET FCSM ON/OFF/RESET SW TO OFF 

ATT DEADBAND SW-MAX 

REAU AND RECORD SPS PROPELLANT 
QUANTITY REMAINING 

RECEIVE ORBITAL PARAMETER DATA 
FROM GROUND 

PER~ORM ORBITAL PARAMETER DISPLAY 
ROUT !NE (R34) 

CHECK AGC FLASHES VERB- NOUN TO 
REQUEST PLEASE PERFORM SELECTION 
OF tNTRY-MANEUVER TO CM/SM 
SEPARATION ATTITUDE PROGRAM (P6J) 

V50 N07 
RI - 00061 

KEY IN DESIRED PROGRAM 
KEY IN 
V37E --E 

3, CHE(K AGC DISPLAYS PROGRAM 
SELtCTED 

1840 

185 0 

1860 

lb7 0 

1 880 

lb90 
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SCS - li • N 
lJELIA V 
REMOV t O 

I :,:, - AT I 
(()11jJ MUl!t 
PRtStNT 

~!...~ - li • N 
AT I I TUlJt 
PRtStNT 

TERMINATE P42 AND 
GO TO PROGRAM 
SELECT ED 

EX IT P 42 

MON (T OR lJSK Y: 
OBSERVE TERMINATION 
OF P42 AND DISPLAY 
OF PROGRAM SELECTED 

. 
EXIT P42 

P 42 

1900 

191 0 



APOLLO COMPUTER LOGIC CHECKLIST INTERFACE 

THRUSTING - SPS MINIMUM !~PULSE PROGRAM (P 43 1 REV 6 -17-66 

PuRPo ; e: (II TO PREPARE THE G+N SYSTEM TO COUNTDOWN , TO INITIATE, TO MONITOR AND TU TERMINATE AN SPS THRUSTING MAN EUVER OF A 
PREDETE RMINED SMAL L TIME DURATION WITH THE INTENT OF VERIFYING THE MINIMUM IMPULSE CAPABI LIT Y OF THE SPS . 

AS;UMPTIONS: Ill TH I S PR OGRAM HAS BEEN PRECEEDED BY PROGRAM 33 AND THE INFLIGHT ALIGNMENT PROGR AMCSI IF REQUIRED , 
TH EREFORt: 

PRU G 
CO~ T 

(Al VR AND T IGNITION HAVE BEEN CALCULATED AND STORED IN THE AGC, 

<Bl THE !MU AND THE CSM ARE BOTH AT A SATISFAC TORY INERTIAL ORIENTATION FOR THE THRUSTING MANEUVER 
CONCURRENT WITH THE AGC STORED VR AND T IGNITION, 

(Cl THE DET •ILL HAVE BEEN SET TO COUNT TO ZERO AT T IGNITION 

ID ) THE scs SYS TEM IS IN THE G+N ATTITUDE CONTROL MODE (THE ;cs DISCRETE MONITOR ROUTINE IS MONIT OR ING 
THIS DISCRETE) AND THE 155 IS IN THE ATTITUDE CONTROL MOVE, 

121 AL L SEQUEN CES ARE COMPLETED IN A TIMELY MANNER TO ACCOMPLI SH SPS IGNITION AT T IGNITI ON C- 0 + 15 5ECI , 

131 THE PROGRAM IS SELECTED BY THE ASTRONAUT BY DSKY ENTRY WHEN THE IMU AND THE CSM ARE SATISFACTORILY ORIENTED FOR 
THE THRUST MANEUVER AND BY AT LEAST T IGNITI ON---MIN AS INDICATED ON THE UET, 

AGC GROUND CHECKLIST 

*I, CONFIRM OR SELECT FOLLOWING POSITIONS 
AT MDC 

PANEL 8 

I, DIRECT RCS - OFF 

2, LIMIT CYCLE - OFF 

3 , ATTITUDE DEADBAND - MAX 

4, , 05G ENTRY - OFF 

5, LOCAL VERTICAL - OFF 

6 , DELTA V - OFF 

7, G+N/SCS - G+N 

TIME 

tl O 

,20 

TOTAL 
TIMt 

P 4 3 



8, ATTITUDE/MONITOR/ENTRY-ATTITUOE 

9, A•C ROLL CHANNEL - OFF 

10, B•D ROLL CHANNEL - ON 

11, PlTLH CHANNEL - ON 

12, YAW CHANNEL - ON 

13, ROLL RATE GYRO - NORMAL 

14 , PITCH RATE GYRO - NORMAL 

15, YAW RATE GYRO - NORMAL 

PANEL 25 

I, FDAI LTG - ACI 

2, GROUP 1-ACI - CLOSED 

3, GROUP 1-AC2 - CLOSED 

4, GROUP 2-ACI - CLOSED 

5, GROUP 2-AC2 - CLOSED 

6 , GROUP 1-M NA - CLOSED 

7, GROUP 1- MNB - CLOSED 

8, GROUP 2- MNA - CL OSED 

9, GROUP 2-M NB - CLOSE D 

10, DIRECT CONTROL- MNA - CLo;ED 

II , DIRECT CONTROL - MNB - CLOSED 

12, A&C ROLL - MNA - CLOSED 

13, A&C RO LL-MNB - CLOSED 

14, B&D ROLL - MNA - CLOSED 

15 , B&D ROL L-M NB - CLUSED 

16 , PlTLH-M NA - CLOSED 

17 , PlTCH- MNB - CLOSED 

18, YAW -MNA - CLOSED 

µ 43 

03 0 

040 

0 5 0 

06 0 

0 70 



19, YAW-MNB - CLOSED 

20, G&N SYNC - OFF 

21, EVENT TIMER MNA - CLOSED 

22, EVENT TIMER MNB - CLOSED 

23, GIMbAL MOTOR CONTROL PITCH 
BAT A - CLOSED 

24 , GIMbAL MOTOR CONTROL PITCH 2 
BAT B - CLOSED 

25, GIMbAL MOTOR CONTROL YAW 
BAT A - CLOSED 

2b, GIMbAL MOTOR CONTROL YAW 
BAT B - CLOSED 

MISCELLANEOUS 

I, TRANSLATION CON TROLS - LOCKED 

2, ROTATION CONTR OLS - PINNED 

PANEL b 

I• ATTITUDE SET - OFF 

PANEL 7 

I, NOR MAL/OFF/DIRECT ON - OFF 

PANEL 2 

I, FOAi SELF TEST - UFF 

2, FOAi BRIGHTNESS - SET 

3, FCSM - AUTO/OVERRIDE - OVERR IDE 

4, FCSM - ON/OF F/ RES ET - OFF 

PANEL 24 

P 43 
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P 43 

l, 5(5 POWER - ACI 

2, RATc GYRO POWER - AC! 

3, BMAu POWER - AC2 
1140 

4, ROTATION CONTROL POWER - ACZ 

5, TV C POWER - ACl 

b, TVC POWER - AC l 

PANEL 3 

1150 
l, PIT(H GIMBAL MOTOR - OFF 

2, PITLH GIMBAL MOTOR - OFF 

3, YAW GIMBAL MOTOR - OFF 

4, YAW GIMBAL MOTOR - OFF 

5, INJtCT PREVALVE A - OFF 
llbO 

b, INJtCT PREVA LVE B - OFF 

PANEL 14 

I, UPTcL - BLOCK 

2. DSKY BRIGHTNESS - SET 
t l70 

PANEL 22 

l, !MU HTR - MNA - CLOSED 

2. !MU HTR-MNB - CLOSED 

3, IMU-MNA - CLOSED 
tlBO 

4, IMU-MNB - CLOSED 

5. COM~UTER - MNA - CLOSED 

6, COMeUTER-MNB - CLOSED 

7, OP T!CS-MNA - OPEN 

B, OPTICS-MNB - OPEN 

p . 3 

:t:;.1r 



I So - A TT 
CON T MOUE. 
µR l:.51:. NT 

sc,-G•N 
AT! I !WE 
µR l:. SEN T 

,CREw PROG, 
,SELECTION 

•II, 

9, AC POWER-AC! - CLOSED 

10, AC µowER-AC2 - CLOSED 

II, G+N - AC POWER - AC! 

CONFl~M OR SELECT FOLLOWING SWITCH 
POSITIONS AT NAV STATION 

I, FLOODLIGHT CONTROL PRIMARY - OFF 

2, FLOODLIGHT CONTROL SECONDARY - OFF 

3, !MU TRANSFER - COMPUTER 

4, OPTICS SLAVE TELESCOPE - STAR LOS 

5, OPTICS MOOE - ZERO OPTICS 

b, OPT !CS HOLD - OFF 

7, OPTICS CONTROLLER SPEED - HI 

8, OPTICS CONTROLLER MODE - DIRECT 

9, PAN£L BRIGHTNESS CONTROL - OFF 

IQ, !MU TEMP, MOOE - AUTO OVERRIDE 

I I, ATTITUDE IMPULSE ENABLE - OFF 

12, CONv I Tl ON LAMPS - OFF 

13, AGC MODE - ON 

14, A(;C BRIGHTNESS CONTROL - OFF 

P 43 
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15 PROGRAM ALL OW ED 

, Y 

HAS CORRESPOND-

,N 

ING PRETHRUS TING 
PROGRAM FOR TH IS 
THRUS TI NG PRO- , 
GRAM BEEN SE LECTED, 
SINCE THE LAS T 
BURN 

, Y ,N 

CO MMAND CHECK 
FAIL ALA RM 

RESET CHECK 
FAIL ALARM 

HOLlJ ,OR NEW 
PROGHAM 
SELECTI ON 

GO TU PROGRA M 
SE LECTE D 

EXI T P- -

KEY IN THRUSTING 
-SPS MINIMUM IM­
PULSE PROGRAM (P43) 
V 37 E 43 E 

OBSERVE CHECK FAIL 
LIGHT ON 

PRESS ALARM RESET TJ 
TURN OFF CHECK FAIL 
LIGHT 

CONSULT BACKUP 
PROCEDURES 

KEY IN PROGRAM 
SELECTION AS DESIREO 

V37E--E 

EXIT P--

* 111, SELECT AGC PROGRAM FOH THRUSTJNG­
SPS MINIMUM IMPULSE PROGRAM (43) 

I, ENTER THRUSTING - SPS MINIMUM IM­
PULSo PROGRAM V37 E 43 E 

NOTE: 

POSSIBLE CHECK FAIL , IF PRESENT 
PROGRAM DOES NOT ALLOW SELECTI ON OF 
P43 THE CHECK FAIL LIGHT WILL 
ILLUMINATE AND THE OLD PROGRAM 
DISPLAY WILL REMAIN, 

OBSERVE: 

CHECK FAIL LIGHT ON lLEBJ 
PGNS LIGHT ON (LEBJ 
COMP FAIL LIGHT ON (MOCJ 

GO TO BACKUP PROCEDURES AND SELECT 
A PROG RAM WHICH IS ALLOWED , 

P 43 
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STAR T THRUST!NG- SPS 
MINIMUM IMPULSE 
PROGRAM (P,3) 
DISP LA Y PROGRAM 43 

INHIBIT SCS DISCR ETE 
MONITOR ROU TI NE (R22) 

; LASH VERB-NOUN TO 
REQUEST PROC EED AND 
DISP LA Y PRESENT 
ICDU /G IMBAL COMMANDS 

Vl6 N20 
Rl-OG ROLL 
R2 -IG PITCH 
R3 -MG YAW 

ALL ANGLES IN DEGREES 
TO NEAREST .Ol DE GREE 

MON! TOR DSKY: 
•••••••••••••••••••• OBSERVE DISPLAY 

OF PROGRAM 43 

MONITOR DSKY: 
OBSERVE VERB -NOUN 
FLASH AND DISPLAY JF 
PRESENT ICDU GIMBAL 
COMMANDS 

2. CHECK AGC DISPLAYS PROGRAM 43 

NOTE: 

NAV RETURNS TO CENTER COUCH AND 
ASSISTS P AND/OR MONITORS 
PROCEDURES 

* IV ALIGN AGCU AND FOAi 

PILOT: 

A. CHECK AGC FLASHES VERB -NOUN TO 
REQUEST PROCEED AND DISPLAYS 
ICDU ANGLES 

Vl6 N20 
Rl - OG ROLL 
R2 - IG PITCH 
R3 - MG YAw 

ALL ANGLES IN DEGREES TO 
~EAREST ,01 DEGREE, 

B. ~ET ATTITUDE SET THUMBWHEELS 
TO SET ATTITUDE SET DIALS TO 
VALUES DISPLAYED ON DSKY 

C. ~ET G&N/SCS SW TD SCS 

D. SET ATT SET/OFF SW TO ATT SET 

E. HOLD FDA! ALIGN PB IN UNTIL 
;DAI STOPS DRIVING AND ERROR 
NEEDLES NUL LED 

F. CHE CK ANGLES DISPLAYED UNDER 
~AV AXIS SYMBOL AGREE WITH 
USKY DISPLAY 

p •3 
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WAIT FO~ KEYBOARD •••••••••••••••••••• KE Y IN PROCEE D 
ENTRY V 33 E 
TERMINAT E FLASH UPON --------------------
RECE IPT OF PROCEED 

ENAB LE StS DISCR ETE 
MONITOR ROUT INE 
(Rl2) 

DO BACKUP DELTA V 
COU NTER ROUT INE 
IRJ I l 

DISPLAY ON DSKY: 
VOb N50 
RI - TT l 
R2 - DEL TA T BURN 
R3 - DELTA VM 

100000 ) 

TTI - TIME TO GO TO 
SPS l ~N!TION , IN 
MIN, SEC TO NEAR ­
EST SEC , 

DELTA T bURN - DES ­
IRED SPS BURN TIME , 
IN MIN - SEC TO 
NE AREST SECOND , 

DO BACKUP DELTA V 
COUNTER ROUTINE 
IR3 ll 

MON IT OR DSKY: 
OBSERV E DISPL AY OF 
TT! AND DELTA T BU~~ 

UPD AT E DIGIT AL 
EVENT TI MER 

G, SET ATT SET/OFF SW TO OFF 

H, ,ET G6N / SCS SW TO G6N 

NOTE: 

* V 

CHECK NO ATTITUDE CHANGE ON FOAi 

I, ~EY IN PROCEED 
V33E 

PERFORM BACKUP DELTA V COUNTER 
ROUTI NE (R3ll 

* VI PREPARE MDC FOR THRUSTING 

!, CHECK AGC DISPLAYS IAT TT! 

NOT E: 

APPROX b MIN) 
VO b N5 0 
RI - TT! 
k2 - DELTA T BURN 
R3 - DELTA VM (00000 ) 

TT! - TIME TO GO TO SPS IGNITI ON, 
IN MIN, SEC TO NEAREST SEC, 

DEL TA T BURN - DESIRED SPS BURN 
TIME, IN MI N-SEC TO NEARES T 
SECOND, 

P 4 3 
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DELTA VM-MEASURED 
DE LT A V ALONG S/C • 
X AXIS DUE TO ULL­
AGE, IN FT/SEC TO 
NtAREST FT/SEC, 

CHECK STATUS OF C/• 
LAMPS 

NOTE! 

IF DtLTA T BURN LOADED IN R33 wAS 
LESS THAN ,5 SECONDS R2 WILL READ 
ZERO 

UELTA VM-MEASURED DELTA V ALONG 
S/C + X AXIS DUE TO ULLAGE, 
IN FT/SEC TO NEAREST FT/SEC, 

1400 

DELTA VM CR31 WILL BE ZERO UNTIL 1410 
PIPA INTEGRATION IS ENA~LED AT TTI 
EQUALS 30 SEC 

• 2, UPDATE DIGITAL EVENT TIMcR IF 
REQUIRED 

PILOT : 

A, ~ET DIGITAL EVENT TIMER 
~TART/STOP SW AT STOP 

B, SET RESET/UP/DOWN SW AT RESET 

C, ADJUST DET MIN SW TO ADVANCE 
TIMER TO POINT Of SYNCHRONIZA­
TION 

142 0 

D, ADJUST DIGITAL EVENT TIMER 1430 
SEC SW TO SEC TO ADVANCE 
TIMER TO POINT OF SYNCHRON -
IZAT ION 

E, SET RESET/UP/DOWN SW AT DO wN 

F, ~ET DIGITAL EVENT T!MtR 
oTART/STOP SW TO START AT 
oYNC TIME 

3, DETcRMINE STATUS OF C/W LAMPS IF 
DESIRED 

CREW: 

A, SET C/W LAMP TEST SW TO I CSE> 

B, lHECK ALL LEFT HANO C/W LAMP S 
AND ALL MASTER ALARM LAMPS 
ILLUMINATED 

C, oET C/W LAMP TEST SW TO OFF 

D, l HECK ALL C/W LAMPS ANO MASTER 
ALARM LAMPS OFF 

•450 
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ATTTl=5MIN 
DO THRUST CON TR OL 
MOD E CHECK 
ROUTIN E (R 2) 

--------------------RECALL DISP LAY ON 
DSKY OF: 

V06 N50 
RI - TT! 
R2 • DELTA T BURN 
R3 • DELTA VM 

(00000 1 
--------------------

* VI I 

DO THRUST CONTROL 
•••••••••••••••••••• MODE CHE CK 

ROUTINE (R 21 

-------------------- * VIII 
ACTIVATE AND TEST 
SPS G!MBAL DRIVE • I, 

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

2, 

--------------------VERIFY CRIT I CAL 
CON TROL/ DI SPLA Y 
POSI TI ONS 

-------------------- • . 
• 

P 43 

E, SET C/W LAMP TEST SW TO 2 

F, CHECK ALL RIGHT HAND C/W LAMPS 
ILLUMINATED 

1460 
G, SET C/W LAMP TEST SW TO OFF 

H, CHECK ALL C/W LAMPS OFF 

PERFORM THRUST CONTROL MODE CHECK 
ROUTINE (R21 

1470 

CONTINUE MDC PREPARATION 

ACTI VA TE AND TEST SPS GJMBAL DR IVE 

A, SU (COARSE> GIMBAL TRIM 
THUMBWHEELS: 148 0 

PITCH +4 DEG 
YAW +6 DH, 

B, ACTIVAT E SPS GIMBAL MOTORS: 
PITCH 2 SW MOMENTARY START THEN 
ON 
YAW 2 SW MOMENTARY START THEN ON 

C, CUN FIRM TRIM ANGLES ON GIMBAL 
POSITION INDICAT OR 1490 

D, StT: 
PIT CH l SW MOM ENTARY START THEN 
ON 
YAW l SW MOMENTARY START THEN ON 

E, AfTER TRA NSIE NTS, FINE ADJUST 
PITCH ANO YAW TRIM ANGLES 

CONF JRM OR SELECT CRITICAL SW ITCH •5 00 
POSITI ONS 

A, U!RECT RCS Sw • OFF 

B, LIMIT CYC LE SW • OFF 
• 51 0 

c • ATT DEADBAND S• • MIN 

p • l 



P 43 

• D, 0, 05 GENTRY SW - OFF 

• E, LCL VERT SW - OF F 

• F, UELTA V SW - ON 

• G, u&N/SCS SW - G&N 
1520 

• H, ATTITUDE/MONITOR/ENTRY SW -
ATTITUDE 

• I, RATE GYRO SWITCHES - NORMAL 

* J, A+C ROLL SW - OFF 

• K, t!•D ROLL SW - ON 

• L, PITCH SW - ON 1530 

• M, YAW SW - ON 

• N, NORMA L/OFF/DIRECT ON SW - OF F 

• o. SPS GIMBAL MOT ORS PITCH SW-ON 

• P, SPS GIMBAL MOTORS PITCH 2 SW-ON 

• o. SPS GIMBAL MOTORS YAW SW-ON 1540 . R, SPS GIMBAL MOTORS YAW SW-ON 

• s • INJECT PRE-VALVES A S•-OFF 

* T, INJECT PRE-VALVES 8 S•-OFF 

• u • FCSM AUTO/OVERRIDE SW-AUTO 

• v • FCSM-ON/OFF/RESET SW-OFF 1550 

• w • TVC POWER-AC I 

* x. TVC PDWER-AC2 
--------------------MDNITDR SYSTEM • IX MONITOR SYSTEM STATUS UNTIL TIGN-
STATUS UNTIL 2 MINUTES 
TIGN - 2 MI N 
--------------------

l5b 0 
PILOT: 

I, CHE~K FDAI ATTITUDE ERROR AND 
RAT E IND, NORMAL 

2, MONITOR DIGITAL EVENT TIMER UNTIL 
TIGN - 2 MINUTES 

P 43 
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~ • ~ t NG!N E 
ON COMMANO 
PRl:.SE NT 

DO SPS ENGINE 
IGNITI ON ROU TINE 
IR 37 J 

PERFORM FINAL 
PREPARATI ONS 

3, CHECK DSKY DISPLAYS TT! UNTIL 
TIGN - Z MINUTES 

* X PERFORM FINAL PREPARATIONS 

-------------------- PILOT: 

DO SPS ENGINE 
IGNITION ROUTINE 
IR 37) 

MONITOR SPS MINIMU~ 
IMPULSE THRUSTING: 

I, DELTA V COUNTER 
IN SCS SHOULD 
DECREASE TO ZERO 

Z, FDAI-ATT, ERROR 
SHOULD BE LESS THA~ 
OR EOUAL TO --DEGREE 
ATT RATES SHOULD BE 
LESS THAN OR EOUAL 
TO -- DEGREE/SEC, 

3, CHECK PITCH ANO 
YAW GP! INOICATORS 
NORMAL 

* I, REPORT FINAL Z MINUTES OF 
COUNTDOWN TON AND SE 

Z, SET INJECT PRE-VALVE A SW TO ON 

* 3, SET INJECT PRE-VALVE B Sw TO ON 

• 4, UNLOCK PRIME TRANSLATION CONTROL 

* 5, UNPIN ROTATION CONTROL 

* b, SET FCSM ON/OFF/RESET SWITCH TO ON 

• , 5~AtrOl'f'?'D'tHfC: f" O,t--!; 
ll8R!+A 

* XI PERFORM SPS ENGINE IGNITION ROUTINE 
IR-37) 

• XII MONITOR SPS THRUSTING 

PILOT: 

NOTE: 

NOTE: 

I , DtLTA V COUNTER IN SCS SHOULD 
DECREASE TO ZERO 

Z, FUA I-ATT, ERROR SHOULD BE LESS 
THAN OR EQUAL TO--DEGRtt ATT 
RATES SHOULD BE LESS THAN OR 
EUUAL TO--DEGREE/SEC, 

3, CHECK PITCH AND YAW GP! 
INDICATORS NORMAL 

THIS IS DONE TO CHECK FOR FAILURES 
IN THE TVC LOOPS 

KEEP LEFT HAND ON TRANSLATION 
CONTHOL TO CHANGE TO SCS MODE IF 

P 43 
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G+N t.N<.,INE 
UN CUMMANil 
REMOV t. il 

Hl) LD 

TERMINATE SPS ENGINE 
ON COMMAND AT TIGN + 
DE LTA T ~URN 

A~TER THRUS T OF~ 
FLASH VERB- NOUN TO 
REOUEST PROCEED AND 
DISPLAY 

Vl6 N50 
RI - TTI 
RZ - DELTA T BURN 
R3 - DELTA VM 

WAIT FOR KEYBOARD 
ENTRY , 
TERMINATE FLASH UPON 
RECEIPT OF PROCEED 

UPDATE ORBITA L 
COMPUTATION 

THRUST ON LIGHT 
SHOULD GO OFF AND 
SPS ENGINE SHOU LD 
STOP ALMOST INS­
TANTANEOUSLY WITH 
IGNITION, 

GO TO BACKUP 
PROCEDURES 

PUT THRUST SWITCH 
IN OFF POSITION 

MON !TOR OSK Y: 
OBS ER VE VERB - NOUN 
FLASH TO REOUEST 
PROCEED 

KEY IN PROCEED 
V33E 

UNDE~!REABLE RATES OCCUR 

• XIII MONITOR ENGINE CUTOFF 

NAV: 

• I, PLALE LEFT HAND IN POSITION TO 

• 

BACKUP THRUST OFF WITH 
NORMAL/OFF/DIRECT ON SW 

2, AFTt.R ENGINE Off CHECK AGC FLASHES 
VERB -NOUN TO REQUEST PROCt.ED AND 
DISPLAYS: 

Vl 6 N50 
RI - TT! 
RZ - DELTA T BURN 
R3 - DELTA VM 

• 3, WHEN FINISHED WITH DISPLAY: 
KEY IN PROCEED 

V33E 

PILOT: 

• I, CHECK DELTA V COUNTER REACHES 
ZERU 

2, CHELK THRUST ON !LPB IS OU T 

3, REPuRT ENGINE OFF 
4, SET NORMAL/OFF/DIRECT ON SW TO Off 

P 43 
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lb6 0 

--------------------SECURE MOC 

-------------------- • XIV SECURE MDC AFTER SPS ENGINE 
TAILDFF 

• I, SET B+D SW TO OFF 

• 2, SET PITCH SW TO OFF lb90 

• 3, SET YAW SW TO OFF 

NOTE: 

ENABLE SWITCHES MUST BE OFF FOR 
10 MIN MINIMUM TO ALLOW SPS 
PROPELLANT SLOSH DAMPING, 

• 4, SET SPS GIMBAL MOTORS PITCH SW 17 00 
TO OFF 

• 5, SET SPS GIMBAL MOTORS PITCH 51, 
TO UFF 

• b, SET SPS GIMBAL MOTORS YAI< SW TO 
OFF 

• 7, SET SPS GIMBAL MOTORS YAW SW TO 
OFF fll O 

• 8, SET INJECT PRE VALVE A S• TO OFF 

• 9 , SET INJECT PRE VALVE 8 S• TO OFF . 10 , SET TVC POWER SW TO OFF 

• II , SET TVC POWER 5• TO OFF 

• 12, SET DELTA V SW TO OFF • 720 

• 13 , SECURE ROTATI ON CONTROL 

• 14 , LDC~ TRANSLATION CONTROL 

• 15 , SET GIMBAL MOTOR CONTROL l •PITCH-2 
BAT A CKT BKR TO OPE N 

• 16, SET GIMBAL MOTOR CONTROL l • YA W• 2 
BAT A CKT BKR TO OPEN "73 0 

• 17, SET FCSM ON / OFF / RESET Sw TO OFF . 18 , ATT OEADBAND SW•MAX 

'-3'/-
p ,.3 



SCS- ~• 
DELTA V 
RtMOVE D 

15,- A TT 
CON l MOU t 
~RE:.StNT 

sc,-G•N 
All ITUUt 
~R t SENT 

DO ORBITAL PARAMETER 
DISPLAY ROUTINE 
IR 34) 

FLASH VERB -NOUN TO 
REQUEST PLEASE 
PERFORM SELECTION OF 
AuC IDLING PROGRAM 
(PO Ol 

V50 N07 
Rl-00000 

WAIT FOR KEYBOARD 
ENTRY 

TERMINATE FLASH UPON 
RECE IPT OF NEW 
PROGRAM 

,NEW 
,PROGRAM 

TERMINATE P43 AND 
GO TO PROGRAM 
SELECTED 

•••••••••••••••••••• UO ORBITAL PARAMETE~ 
DISPLAY ROUTINE 
IR 341 

MONITOR DSKY: 
OBSERVE VERB-NOUN 
FLASH TO REQUEST 
PLEASE PERFORM 
SELECTI ON OF POO 

KEY IN REQUEST FOR 
AGC IDLING PROGRAM 
IPOO) 

V37E OOE 

MONITOR DSKY: 
OBSERVE TERMINATION 
OF P43 AND DISPLAY 
OF POO 

• 19, REAU AND RECORD SPS PROPELLANT 
QUANTITY REMAINING 

• xv 

I, 

2, 

PERFORM ORBITAL PARAMETER OJSPLAY 
ROUTINE IR34l 

CHECK AGC FLASHES VERB - NOUN TO 
REQUEST PLEASE PERFORM SELECTION 
OF AGC IOLJNG PROGRAM (P OOl 

V50 N07 
Rl - 00000 

KEY IN DESIRED PROGRAM 
KEY IN 
V37E OOE 

3, CHECK AGC DISPLAYS PROGRAM 00 

P 43 
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AP OLL O COMPUTER LOGIC CHECKLIST INTERFACE 

INFLIGHT AL!GNMENT 0 IMU OR IENTATION DETERMINATION PROGRAM (P511 REV B 6/17/66 

PUKPU5c: Ill THE 155 MAY BE: 

(Al OF F (STA NDBY) 

<Bl ON , BUT NOT ZEROED 

IF (Al OR <Bl IS TRUE PSI WI LL AUTOMATICALLY SELECT THE ••N STARTUP PROGRAM (P051 

A5>UMPTIUN5 : Ill THE G•N 15 ENERGIZED AND THE IMU !5 INERTIAL BUT THE INERT IAL ORIENTATION OF THE !MU IS NOT KNOWN By THE AGC . 

121 THE SIVB MAY JR MAY NJ T HAVE BEEN SEPARATED. 

PKUG 
CU~T 

131 TIME AND RC5 FUE L MAY BE SAVED, AND 5UB5EOUENT !MU ALIGNMENT DECl5ION5 GREATLY SIMPLIFIED IF THIS PR OGRAM 15 
PEHFORMED IN SUCH A WAY AS TO LEAVE THE !MU INERTIALLY 5TABALIZED AT AN OHIENTAT !ON A5 CL05E A5 POSSIBLE TO THE 
OPTIMUM OR IENTATIJN REOU l ~ED BY FUTURE AGC PROGRAMS. 

(41THE OPTICS EYE PI ECES• WORK TABLE, AND ROTATION CONTRJL ARE IN POSITI ON FOR U5E . THE OPTICS DOOR 15 OPEN . 

151 THE PR OGR AM IS SELECTED BY THE ASTRONAUT BY DSKY ENT~Y. 

AGC GRJUND CREW CHECKLIST 

*I• CONFIRM OR SELECT FOLLOWING ~WITCH 
POSITIONS AT MDC IF 5I VB ATTACHED 

PANEL 8 

I• DIRcCT RCS · OFF 

2. LIMIT CYCLE· OFF 

3. ATTITUDE DEADBAND • MAX 

4 •• o5u ENTRY· OFF 

5. LOCAL VER TICAL• OFF 

6 . OELTA V • OFF 

8. ATTITUDE/MON IT OR/ENTRY -MON IT OR 

TIME 

,1 0 

•2 0 

TOTAL 
TIMc 



p ~l 

9, AbC ROLL CHANNEL • OFF 

10, B&D ROLL CHANNEL • OFF 

ll, PITLH CHANNEL • OFF 
130 

12, YAW CHANNEL• OFF 

13, ROLL RATE GYRO · NORMAL 

14, PITCH RATE GYRO • NORMAL 

15, YAW RATE GYRO • NORMA L 

PANEL 25 •40 

I , FDA! LTG • ACI OR AC2 

2 , GROUP l•ACI • CLOSED 

3, GROUP l · AC2 · CLOSED 

4, GROUP 2·ACI • CLOSED 
,so 

5 , GROUP 2·AC 2 • CLOSED 

6, GROUP l•MNA • CLOSED 

7, GROUP l • MNB · CLOSED 

B, GROUP 2•MNA • CLOSED 

9 , GROUP 2•MNB • CLOSED 
HU 

10, D!Rt CT CONTROL ·MNA • CLOSED 

ll, DIRE CT CONTROL •MNij • CLOSEO 

l 2, AbC ROLL·MNA · CLOSED 

l 3 , AbC ROLL•MNB • CLOSED 

14, B&D RO LL•MNA • CLOSED 
• 70 

15, B60 ROLL·MNB · CLOSED 

16 , PIT,H•M NA • CLOSED 

17, PITLH•MNB • CLO SED 

I 8, YAW •M NA • CLOSED 

l 9 , YAW• MNB · CLOSED 

µ ;l 

~38 



20, G&N SYNC• OFF 

21, EVENT TIMER MNA • CLOSED 

22, EVENT TIMER MNB • CLOSED 

23, GIMbAL MOTOR CONTROL PITCH 
BAT A• CLOSED 

24, GIMbAL MOTOR CONTROL PITCH 
BAT B • CLOSED 

25, GIMbAL MOTOR CONTROL YAW 
BAT A• CLOSED 

2b, GIMbAL MOTOR CONTROL YAW 
BAT B • CLOSED 

MISCELLANEOUS 

I, TRANSLATION CONTROLS. LOCKED 

2, ROTATION CONTROLS· PINNED 

PANEL b 

I, ATTITUDE SET· OFF 

PANEL 7 

I, NORMAL/OFF/DIRECT ON. OFF 

PANEL 2 

I, FDA! SELF TEST - OFF 

2, FDAI BRIGHTNESS• SET 

3, FCSM •AUTO/OVERRIDE• OV ERRI DE 

4, FCSM • ON/OFF/RESET - OFF 

PANEL 24 

I, SCS POWER• ACI OR AC2 

P 51 

•BO 

19 0 

11 00 

111 0 
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IOPTIONAL•FOR FOAi CHECK OF 
GIM~AL ANGLES> 

2, RATE GYRO POWER• OFF 

3, BMA~ POWER· OFF 

4, ROTATION CONTROL POWER. OFF 

5, TVC POWER• OFF 

b , TVC POWER• OFF 

#14 0 

PANEL 3 1150 

I, PITCH GIMBAL MOTOR • OFF 

2, PIT~H GIMBAL MOTOR • OFF 

3, YAW GIMBAL MOTOR • OFF 

4, YAW GIMBAL MOTOR • OFF 

5, INJtCT PREVALVE A • OFF 

b , INJECT PREVALVE B • OFF 

PANEL 14 

I , UPTEL · BLOCK 

2, OSK Y BRIGHTNESS· SET 

PANEL 22 

I , IMU HTR•MNA • CLOSED 

2, IMU HTR •M NB • CLOSED 

3, IMU- MNA • CLOSED 

4 , IMU• MNB • CL OSED 

5, COMPU TER • MNA • CLOSED 

b, COM~UTER•MNB • CL OSED 

7, OPTICS •MNA • CLOSED 

8, OPTIC S• MNB · CLOSED 

#lb O 

#17 0 

•18 0 

p , 1 
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9. AC POW ER-AC I - CLOSED 

10. AC POWER-AC2 - CLOSED 

II, G&N-AC POWER - ACI OR AC2 

•11. CONFIRM OR SELECT FOLLOWING SWITCH 1 200 
POSITIUNS AT MDC IF SIVB SEPARATED 

PANEL 8 

I, DIRtCT RCS - Off 

2. LIMIT CYCLE - ON 
121 0 

3 • ATTITUDE DEADBAND - MAX 

4, • 05G ENTRY - OFF 

5 , LOCAL VERTICAL - OFF 

6, DELTA V - OFF 

7, G•N/SCS - G+N 
1220 

a. ATTITUDE/MONITOR/ENTRY-MONITOR 

9 . A&C ROLL CHANNEL - ON 

10, B&D ROLL CHAN NE L - ON 

II, PITCH CHANNEL - ON 

12. YAW CHANNEL - ON 
1230 

13, ROLL RATE GYRO - NORMA L 

14, PITLH RATE GYRO - NORMAL 

15. YAW RATE GYRO - NOR MAL 

PANEL 2!> 

1240 
I, FDAI LT G - ACI OR AC2 

2, GROUP 1- ACI - CLOSED 

3, GROUP l-AC2 - CLOSED 

4 , GROUP 2- ACl - CLOSED 

p !>l 
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5, GROUP 2-AC2 - CLOSED 

6, GROUP 1-MNA - CLOSED 

7, GROUP 1-MNB - CLOSED 

8, GROUP 2-MNA - CLOSED 

9, GROUP 2-MNB - CLOSED 

10, DIRECT CONTROL-MNA - CLOSED 

II, DIRECT CONTROL-MNB - CLOSED 

12, A&C ROLL-MNA - CLOSED 

13, A&C ROLL-MNB - CLOSED 

14, B&D ROLL-MNA - CLOSED 

15, B&D ROLL-MNB - CLOSED 

16, PITCH-MNA - CLOSED 

17, PITCH-MNB - CLOSED 

18 , YAW -M NA - CLOSED 

19, YAW-MNB - CLOSED 

20 , G&N SYNC - OFF 

21 , EVENT TIMER MNA - CLOSED 

22 , EVENT TIMER MNB - CLOSED 

23 , GIMbAL MOTOR CONTROL PITCH 
BAT A - CLOSED 

24 , GIMbAL MOTOR CONTROL PITCH 
BAT B - CL OSED 

25 , GIMbAL MOTOR CONTROL YAW 
BAT A - CL OSED 

26 , GIMbAL MOTOR CONTROL YAW 
BAT B - CLOSED 

MISCELLANE OUS 

I, TRANSLAT ION CONTROLS - LUCKED 

2, ROTATI ON CONTRO LS - UN PI NNED 

P 51 

1250 

1260 

127 0 

1280 

1290 

0300 

p , 1 



P 51 

PANEL b 

I• ATTITUDE SET• OFF 
131 0 

PANEL 7 

I, NORMAL/OFF/DIRECT ON • OFF 

PANEL 2 

1320 
1. FOAi SELF TEST· OFF 

2, FDA! BRIGHTNESS· SET 

3. FCSM • AUTO/OVERRIDE• OVERR IDE 

4, FCSM • ON/OFF/RESET· OFF 

PANEL 24 1330 

I, SCS POWER • ACI OR AC2 

2, RAH: GYRO POWER • ACI OR AC2 

3, BMAt., POWER• ACI OR AC2 

4, ROTATION CONTROL POWER • ACI QR 
AC2 134 0 

5, TVC POWER • OFF 

b, TVC POWER • OFF 

PANEL 3 

1. PITCH GIMBAL MOTOR • OF F 135 0 

2, PIT~H GIMBAL MOTOR • OFF 

3, YAW GIMBAL MOTOR • OFF 

4, YAW GJMBAL MOTOR • OFF 

s. INJECT PREVALVE A· OF F 

pol 

;.."f3 



6, INJECT PREVALVE B • OFF 

PANEL 14 

I , UPTEL • BLOCK 

2, DSKY BRIGHTNESS - SET 

PANEL 22 

I , IMU HTR -MN A - CLOSED 

2, IMU HTR·MNB - CL OSED 

3, IMU-MNA - CLOSED 

4, IMU• MNB - CLOSED 

5, COMPUTER-MNA - CLOSED 

6, COMPUTER•MNB - CLOSED 

7, OPTICS•MNA - CLOSED 

8 , OPTICS• MNB - CLOSED 

9 , AC POw ER•ACl - CLOSED 

10 , AC POWER - AC2 - CLOSED 

II , G&N•AC POWER - AC! OR AC2 

•Ill, CONF(kM OR SELECT FOLLOwlNY SWITCH 
POSITIONS AT NAV STATION 

I , FLOUDLIGHT CONTROL PRIMARY - SET 

2, FLOODLIGHT CONTROL SECONUARY - SET 

3, (MU TRANSFER• COMPUTER 

4 , OPTICS SLAVE TELESCOPE• STAR LOS 

5 , OPTICS MODE • ZER O OPTICS 

6, OPTICS HOLD - OFF 

7, OPTICS CONTROLLER SPEED - HI 

8 , OPTICS CONTROLLER MODE - DIRECT 

P 51 

1360 

1310 

1380 

1390 

14 00 

P > I 



SCS- G• N 
MO N I TOR 
PHESt.NT 

ISS-FINE 
ALIGN MOUE 
PHt.SENT 

IS PROGRAM ALLOWED? 

,Y 

COMMAND CHECK 
FAIL ALARM 

RESET CHECK 
FAIL ALARM 

HDL U FOR NEW 
PRO<.,HAM 
SELECTION 

,N 

,CREW PROG 
,SELECTION 

KEY IN !MU 
ORIENTATION DETERMI­
NATION PROGRAM IP 5 I ) 

V37E5IE 

OBSERVE CHECK FAIL 
LIGHT ON 

PRESS ALARM RESET TJ 
LIGHT ON 

CONSULT BACKUP 
PROCEDURES 

9, PANt.L BRIGHTNESS CONTROL - SET 

10, !MU TEMP, MODE - AUTO OVERRIDE 

II, ATTITUDE IMPULSE ENABLE - OFF 

12, CON~ITION LAMPS - ON 

13, AGC MODE - ON 

14, AGC BRIGHTNESS CONTROL - SET 

* IV SELECT !MU ORIENTATION DETERMINATION 
PROGRAM (P51) 

I, 

NOTE: 

ENTER !MU ORIENTATION DETERMINA­
TION PROGRAM (P5I) 

V3 7E 51E 

POSSIBLE CHECK FAIL, IF PRESENT 
PROGRAM DOES NOT ALLOW SELECTI ON OF 
P5I THE CHECK FAIL LIGHT WILL 
ILLIMUNATE AND THE OLD PR OG RAM 
DISPLAY WILL REMAIN, 

OBSERVE: 

CHECK FAIL LIGHT ON ILEB> 
PGNS LIGHT ON !LEB> 
COMP FAIL LIGHT ON !MDC) 

GO Tu BACKUP PROCEDURES AND 
SELElT A PROGRAM WHICH IS ALLOWED, 

,,20 

1430 

*440 

1450 

#46 0 

P 51 



15~- FINe 
ALIGN MOU E 
PRtSE NT 

GO TO PRO GRAM KEY IN PROGRAM 
SELECTED •••••••• •• •••••••••• SELECTION AS DESIRED 
---------------- V37E --E 

EXIT P--

START IMU ORI ENTATION 
DETERMI NA TI ON 
PROGRAM ( P5 ll 
DISPLA Y PROGRAM 51 

IS 155 ZERO FLAG SET 

, Y , N 

TERMINATE P51 
AND GO TO G+N 
ST ARTUP PROGRAM 
IP051 

EXIT PSI 

CO MMAND 155 TO 
FINE ALIGN MODE, 

WAIT 20 SEC , 

. 
EX IT P--

MONITOR DSKY: 
OBSERVE DISPLAY OF 
PROGRAM 51 

OBSERVE FINE ALIGN 
MODE LIGHT ON 

2, 

NOTE: 

CHECK AGC DISPLAYS PROGRAM 51 

IF THE 155 15 NOT ON AND ZEROED, 
THE AGC WIL L AUTOMATICALLY SELECT 
THE G+N STARTUP PROGRAM !P051, 
COMPLETE P05 AND RESELECT P51, 

3, CHECK FINE ALIGN MODE LIGHT -
ON (2 0 SEC! 

P 51 

1470 

1480 

14 90 

1500 

1510 

152 0 



15~- COAk 5E 
ALIGN MODt 
PHE.StNT 

HOLD 

Sw!TCH !55 TO COARSE 
ALIGN MODE 

COMMANU !CDU 5 TO 
ZERO 

FLASH VERB- NOUN TO 
REQUEST PLEASE PER ­
FORM STAR ACQUISI­
TI ON: 

V 50 N25 
Rl-00015 

OBSERVE COARSE ALI,~ 
MODE LIGHT ON 

•••••••••••••••••••• OBSERVE ICOU S 
COMMAND TO ZERO 

MONITOR DSKY: 
OBSERVE VERB-NOUN 
FLASH TO REQUEST 
PLEASE PERFORM STAR 
ACQUISITION 

ARE 2 NAVIGATION 
STARS AVAILABLE IN 
THE SCT CONE OF 
VIEW 1110 DEGREES> 

N, 

IS THE CSM STILL 
ON THE S!VB 

Y, 

Y, "· . 

•v 

• VI 

MONITOR COURSE ALIGNMENT OF IMU TO 
CAGED POSIT ION 

I, CHECK COARSE ALIGN MODE LIGHT • 
ON 145 SEC M!N!MUMI 

2, CHECK !CDU S DRIVE TO ZERO 
145 SEC MAXI 

3, CHECK IMU•CDU DIFFERENCE IND!• 
CATOR AT ZERO IPLUS OR MINUS 
1,5 DEGREES> 

PILOT: 

4, CHECK FDA! ATTITUDE AN~LES 
ZEROED 

ACQUIRE STAR II IN SCT 

I, CHECK AGC FLASHES VERB-NOUN TO 
REQUEST PLEASE PERFORM STAR 
ACQUISITION: 

V 50 N25 
Rl-00015 

1530 

1540 

1550 

1560 

w570 

1580 



WAIT FOR KEYBOARD 
ENTRY 
TERMINATE FLASH 
UPON RECEIPT OF 
ENTER 

SET TAR GE T FLA G TO 
ST AR FOR USE BY 
SIGHTIN~ MARK RO UTI NE 
( M 271 

SET MA RK INDEX TO I 
FOR USE BY THE 
SIGHTI NG MA RK 
ROUT !NE (R27 I 

WAIT UNTI L THE 
s1 ve DOES A PRO• 
GRAMMED RO LL TO 
A SIGH TING 
ATTITUDE 

WITH THE RO TATI ON • 
CON TROL 
ORIENT THE CSM 
UNTIL 2 NAV STARS 
ARE VISIBLE IN THE , 
SCT CONE OF VIEW 

KEY IN ENTER 

z. 

3. 

1 5 90 

RULL SC AS REOU!REO TO 
ALQUIRE 2 TARGET STARS WIT HIN 
110 DEGREES CONE VIEW OF TE LE- lbOO 
SLOPE, USE ROTATION CONTROL , 

NOTE: IMU REMAI NS CAGED DURING 
THE MANEUVER ANO G • N 
ATTITUDE ERROR SIGNALS 
ARE DISABLED BY COURSE 
ALI GN MOOE 

HI O 
PkESS ENTER WHEN STARS ARE IN 
VI E• 

H 2 0 



DO SIGHTING MARK 
ROUT INE (R 271 FOR 
STAR #I 

DO SIGHTING MARK 
ROUTINE (R 271 FOR 
STAR *2 

SET SIGHTING FLAG 
TO INITIAL 

UO STAR UATA TEST 
ROUTINE (R 291 

GET PRESEN T IMU 
ORIENTA TI ON W. R.T . 
VtHICLE FROM ICDU 
ANGLES STORED DUR ­
ING TWO PREVIOUS 
SIGHTING MARK TASKS 

GET STAR• I ANU, 
VECTORS W. R. T • 
VEHICLE FROM OCOU 
ANGLES STORED OUR­
ING TWO PREVIOUS 
SIGHTIN~ MARK TASKS 

lJO SIGHTING MARK 
ROUTINE (R 271 FOR 
STAR II 

Do 5IGHTING MARK 
ROUTINE (R 271 FOR 
STAR ,Z 

DO ~TAR DATA TEST 
ROUTINE <R 291 

*VII PERFORM SIGHTING MARK ROUTINE 
(R 271 FOR STAR fl 

*VIIIPERFORM SIGHTING MARK ROUTINE 
(R 271 FOR STAR 12 

*IX PERFORM STAR OATA TE~T ROUTINE 
(R 29) 

P 5 1 

lb4 0 

,b50 

,bbO 

ltb 1 0 

HBO 

•b90 



CALlULATE !MU INERTIAL 
OR IENTATI ON W. R.T . 
CELESTIAL COOR DIN ­
ATE S AS DEFINED BY 
STAR I 1 AND I 2 • 
STOHE AS PRESENT 
PLATFORM ORIENTATION 
!MATRIX Al 

SET "!MU ORl ENTATI ON 
KNOW N" FLAG 
<REFSMFLGJ 

TtRMI NA TE P 51 AND 
GO TO AGC 
I l> Ll NG PROGRAM 
<P 001 

lSS- FINt 
ALIGN MuUE 
PR t SENT 

sc~-u•N 
MON ! TlJR 
PHtStr, T 

"-SO 

EXIT P 51 

MONITOR DSKY: 
OB SERVE TERMINATION 
OF P 51 ANO DISPLAY 
OF P 00 

EXIT P 51 

• XI CHECK AGC DISPLAYS PROGRAM 00 

P 5 1 

P 51 

17 00 

111 0 

,120 

• 73 0 



APOLLO COMPUTE R LOGIC CHECKLIST INTERFACE 

INFLIGHT ALIGNMEN T•SIVB/IMU ALIGN PROGRAM tP52l REV 9 6/28/66 

PURPUSt: Ill wHEN THE CSM IS ON THE SIVB , TO ALIGN THE [MU TO A OESIREO INERTIAL ORIENTATION SPECIFIED BY A PREVIOUS PROGRAM . 

A!>!>UMPTIUNS: (II THE CSM WILL BE ON THE SI VB , 

PeuG 
CO T 

121 THE ! MU IS STAB ILIZED AT AN INERTIAL OR IENTATION KNOoN BY THE AGC. THE !MU MAY REQUIRE A LARGE OR SMALL OR IENTA­
TI ON CHANGE TO THE DES IRE D ORIENTATIO N, REQUIRING COARSE AND FINE ALIGNMEi,T OR ONLY FINE ALIGNMENT, THIS ALIGNMENT 
MAY BE A RE -ALIGN~ENT WHEN THE !MU HAS DEVIATED FROM THE PRELAUNCH ORIENTATION ONLY OUE TO DRIFT ERRORS . IT MAY AL!>O 
BE A COMPLETE ALIGNMENT OF THE !MU FR OM A RAN DOM AGC-KNOoN ORIENTATION INHERITED FROM P51 AFTER AN IMU SHUTDOWN . 

OR IN THE CASE OF AN [MU RE-ALIGNMENT I NVOLV I NG GIMBAL ANGLE CHANGES LARGER THAN THE COARSE . ALIGNMENT CRITERIA, COARSE 
ALl~NMENT WILL AUTOMAT ICALLY BE DONE, AN D THE OR IGINAL PLATFORM ERROR WILL NOT BE DISPLAYED . IF A DISPLAY OF PLATFUkM 
DRIFT IS DESIRED INFLIGHT ALIGNMENT•IMU RE-ALIGNMENT PROo~AM tP54) SHOULD BE PERFORMED INSTEAD OF THIS PROGRAM . 

(31 THE SIVB WILL BE CONT~OLLING S/C ATTITUDE IN ONE DF T.O MODES: 

tAl ! MU ALIGNMENT MODE-THE CSM + Z AXI S IS POINTED AWAY FROM THt EARTH AND THE CSM • X AXIS IS ALONG THE 
LOCAL HORIZONT AL IN THE DIRECTION ON FLIGHT, 

(Bl LANDMARK TRACKING MODE-THE SIVB IS ROLLED 180 DEGREES AND PITCHED 20 DEGREES NOSE DOWN FR OM TH E IMU 
ALIGNMENT ATTIToDE BY STORE D PROGRAM TO ENABLE SIGHTING OF LANDMARKS. THE VEHICLE WILL NORMALLY BE 
IN THE !MU ALIGNMEN T MODE WITH THE LANDMAR K TRACKING MODE COMMANDED PERIODICALLY FOR A FIXED TIME BY THE 
SIVB ATTITUDE CONTROL SYSTE~, 

141 THE DES IRED l~U INERTIAL OR IENTA TION (1,E, THE PRELAJ~CH !MU INERT IAL ORIENTATION) IS STOR ED IN THE AGC. 
THIS ORIENTATION alLL NOT RESUL T IN GIMBAL LOCK FOR ANY OF THE PREPROGRAMMED SIVB ATTITUDES EITHER IN LOCAL VE RT ICAL 
MODE OR SIGHTING ATTITUDE MODE . 

(5 1 THE PROGRAM I S SELEC TE D BY THE ASTRONAUT BY OSKY ENT ~Y , 

AGC GROUND CREW CHECKLIST 

•I, CONFIRM OR SELECT FOLLOW ING POSITI ONS 
AT MDC 

PANEL 8 

I• DIRECT RCS - OFF 

2, LIMIT CYC LE - OF F 

TIME 

,1 0 

TO TAL 
TIME 

P 5l 



P 5l 

3, ATTITUDE DEADBAND - MAX 

4 , , 05u ENTRY - OFF 

5, LOCAL VERTICAL - OFF 

6 , DELTA V - OFF 
no 

7, G•N/SCS - G+N 

a. ATTITUDE/MONITOR/ENTRY-MONITOR 

9 , A6C ROLL CHANNEL - OFF 

10 , 66D ROLL CHANNEL - OFF 

II, PITCH CHANNEL - OFF 
i30 

12, YAW CHANNEL - OFF 

13, ROLL RATE GYRO - NORMA L 

14, PITCH RATE GYRO - NORMA L 

15 , YAW RATE GYRO - NOR MAL 

PANEL 25 140 

I , FDA! LTG - AC I OR AC2 

2, GROUP 1-ACI - CLOSED 

3, GROUP 1- AC2 - CLOSED 

4, GROUP 2-ACI - CLOSED 
, so 

5, GROUP 2-AC 2 - CLOSED 

6, GROUP 1-MNA - CLOSED 

7, GROUP 1-MNB - CL05ED 

a. GROUP 2-MNA - CLOSED 

9 , GROUP 2-M NB - CLOSED 
•60 

10 , DIRt;CT CONTROL - MNA - CLOS ED 

II , DIRECT CONTROL-MNB - CLO>ED 

12 , A&C ROLL-MNA - CL OSED 

I 3, A&C ROLL -M NB - CL OSED 

P 52 

~s:i. 



l4o B&D ROLL-MNA - CLOSED 

15. B&D ROLL-MNB - CLOSED 

Ibo PITCH-MNA - CLOSED 

l7o PITCH-MNB - CLOSED 

18. YAW-MNA - CLOSED 

190 YAW-MNB - CLOSED 

200 G&N SYNC - OFF 

21• EVENT TIMER MNA - CLOSED 

220 EVENT TIMER MNB - CLOSED 

230 GIM6AL MOTOR CONTROL PITCH 
BAT A - CLOSED 

240 GIMBAL MOTOR CONTROL PITCH 2 
BAT B - CLOSED 

25. GIM~AL MOTOR CONTROL YAW 
BAT A - CLOSED 

26. GIM~AL MOTOR CONTROL YAW 
BAT B - CLOSED 

MISCELLANEOUS 

lo TRANSLATION CONTROLS - LOCKED 

2o ROTATION CONTROLS - PINNED 

PANEL 6 

I• ATTITUDE SET - OFF 

PANEL 7 

lo NORMAL/OFF/DIRECT ON - OFF 

PANEL 2 

I• FDA I SELF TE.ST - OFF 

P 52 

17 0 

fBO 

'90 

11 0 0 

111 0 

112 0 

p 5 <' 



2. FDA! BRIGHTNESS - SET 

3. FCSM - AUTO/OVERRIDE - OVERR I DE 

4 . FCSM - ON/OFF/RESET - OFF 
I 13 0 

PANEL 24 

1. SCS POWER - ACI OR AC2 

(OPTIONAL-FOR FOAi CHECK OF 
GIMBAL ANGLES! 

2. RATE. GYRO POWER - OFF *14 0 

3. BMAu POWER - OFF .. ROTATION CONTROL POWER - OFF 

5 . TVC POW ER - OFF 

6 . TVC POWER - OFF 

• 150 
PANEL 3 

1. P!TlH GIMBAL MOTOR - OFF 

2. PITCH GIMBAL MOTO~ - OFF 

3. YAW GIMBAL MOTOR - OFF .. YAW GIMBAL MOTOR - OFF • lb O 

s. INJECT PREVALVE A - OFF 

6 . INJE.CT PREVALVE B - OFF 

PANEL 14 

1. UPHL - BL OCK • 170 

2. OSK Y BRIGHTNESS - SET 

PANEL 22 

l, !MU HTR - MNA - CLOS ED 

z. !MU HT R-MNB - CLOSED t lB O 

p s, 

:i.r-1 



~C !:> - C:i • 1• 
Muf,l l Ok 
PR!cS !c NT 

*II. 

3. IMU•MNA - CLOSED 

4. IMU•MNB • CLOSED 

5. COMPUTER•MNA • CLOSED 

6. COMPUTER•MNB - CLOSED 

1. OPTI CS-MNA • CLOSED 

e. OPTI CS-MNB • CLOSED 

9. AC POWER•ACI - CLOSED 

10. AC POWER•AC2 - CLOSED 

11. G&N-AC POWER - ACI OR AC 2 

CONFIHM OR SELECT FOLLOWING SWITCH 
POSITIONS AT NAV STATION 

1. FLOODLIGHT CONTROL PRIMARY - SET 

2. FLOODLIGHT CONTROL SECONDARY - SET 

3. !MU TRANSFER • COMPUTER 

4. OPTICS SLAVE TELESCOPE - STAR LOS 

5. OPTICS MODE• ZERO OPTICS 

6. OPTICS HOLD - Off 

7. OPTICS CONTROLLER SPEED - HI 

a. OPTICS CONTROLLER MODE• DIRECT 

9. PANtL BRIGHTNESS CON TROL - SE T 

10. !MU TEMP. MODE• AUTO OVtRR IDE 

11. ATTITUDE IMPULSE ENABLE - OFF 

12 • CDN L> ITION LAMPS - ON 

13. AGC MODE• ON 

14. AGC BHl uHTNESS CON TROL - SET 

P 52 

1190 

1200 

1210 

1 220 

1230 

P 52 



15~-F I t. 
ALIGN MllUE 
PHt~El'IT 

15 PROGRAM AL LO WED ? 

, Y 

COMMANU CH EC K 
FAIL ALA RM 

RESE; T CHECK 
FAIL ALARM 

HOLD fOR NEW 
PROuRAM 
SELECTI ON 

, N 

GO TO PKOG RAM ••••••••••• •••••• • • • 
SELE;CTED 

EXIT P--

,CREW PROG 
,SELECTION 

KEY IN Sl VB IMU 
ALIGN PROGRAM (P 52) 

V37 E 52 E 

OBSERVE CHECK FAI L 
LIGHT ON 

PRESS ALARM ~ESET TJ 
LIGHT ON 

CONSU LT BACKUP 
PROCEUUR ES 

KEY IN PROGRAM 
SELECTION AS DES!REv 

y 37E --E 

EXIT P--

• Ill SELECT S!VB-IMU ALIGN PROGRAM (P52> 

I, 

NOTE; 

ENTt.R SIVB-IMU ALIGN PROGRAM 
V37E 52E 

POSSIBLE CHECK FAIL, IF PRESENT 
PROGRAM DOES NOT ALLOW SELEC TION OF 
P52 THE CHECK FAIL LIGHT WILL 
ILLI MUN ATE ANO THE OLD PROGRAM 
DISPLAY WIL L REMAI N, 

OBSERVE: 

CHECK FAIL LIGHT ON <LEB> 
PGNS LIGHT ON <LEBl 
COMP FAIL LIGHT ON (MDC) 

GO TU BACKUP PROCEDURES AND 
SELECT A PROGRAM WHICH IS ALLOWED, 

p 5, 

1 240 

'250 

1 260 

, 210 

P 52 



155- F! Nt 
AL! C,N MUDE 
PR tSE NT 

START !MU OR IENTATI ON 
DETERMINAT ION 
PRO<>RAM !P52) 
DISPLAY PROC,RAM 52 

MONITOR DSKY: 
OBSER VE DISPLAY OF 
PROGRAM 52 

COMMAND 155 TO FINE •••••••••••••••••••• OBSERVE FINE ALIGN 
ALIGN MODE LIGHT D~ 

READ PKEoEN T VEHIC LE 
ATT IT UDE FROM !C DU ' S 

CAN OPTICS ACQUIRE 
2 NAVIGAT ION STARS 
FROM THIS VEHI CL E 
A TT l JUDE? 

, Y , N 

TURN ON PROGRAM 
ALARM 

REM OV E 
PROGRAM 
ALAR M 

OBSERVE PROGRAM 
ALARM INDI CATE S THAT 
TWO NAVIGATIONAL 
STARS CANNO T BE 
ACQUI RED FRDM THE 
PRESENT VEHIC LE 
ATT l TUDE 

PRESS ALARM 
RES ET AND 
OBSERVE REMOVAL 
OF PROGRAM 
ALARM CONDI TI DN 

2, CHELK AGC DISP LAYS PROGRAM 52 

3, CHElK FINE ALIGN MODE LIGHT ON 

NOTE: 

POSSIBLE PROGRAM ALARM , JF TH E AuC 
DETERMINES THAT TWO NAVIGATION 
STARo CAN NOT BE ACQUIRE D FROM THE 
PRE SENT 1VEHICLE ATTITUDE IT 15 
!NDI LATED BY : 

A, PkOGRAM ALA RM LIGHT IN LE B 
B, P~N5 LIGHT IN LE B 
C, CUMP FAIL LIGHT ON MDC DSKY 
D, DoKY DISPLAYS: 

PROGRAM !POOi 

IF PKOGRAM ALARM OCCURS PRESS ALARM 
RESET 

B, PRESS ALA RM REoET 

P 52 

1290 

1300 



uO TO AGC JULING 
PROuRAM (P 001 

EXIT P52 

l!E51GNATE THE SE 
STARS AS • I AND I Z 

STOME ~TAM COl! E~ 
• I AND • 2 

OB TAIN THE PR EFE RR EI! 
IMU INEMT IAL ORIEN­
TATION FROM STORAGE 
(R EFSMATJ DtFINED 
AS FOL LOWS WHERE ALL 
DIH ECTll!NS RE FER TO 
THE LAUNCH PAD AT 
TIMt OF LAUNCH T : 

D 

X DOwN RANGE I 
- SM PLANE OF LAUN CH 

TRAJECT ORY 

Y COMPLETES OR TH -
- SM OuuNA L TRIAD 

I SUUTHER L YI 

z DO• N ALONG THE 
- SM LOC AL VERTIC AL 

MONJTOM USKY: 
OBSERVE TERMINA ­

TION OF P5Z AND 
DISPLAY OF POO 

. 
EXIT PSZ 

P 52 

'350 

13b 0 

1370 

• 38 0 

• 39 0 

p s, 



5C:i - <, +N 
MON! TOR 
PRtSE N r 

155- r! Nt 
ALIC,N MUV t 
PRlSt NT 

SELtCT THIS FINAL 
IMU INERTIAL ORIEN­
TATION FOR USE BY 
THE COARSE ALIGNMENT 
ROUTINE (R25J AND 
THE FI NE ALIGNMENT 
ROUTINE (R04J . 

DO COARSE ALIGNMENT 
ROUTINE (R25) 

VO FINE ALIGN ­
MtN T ROUT INE <R 41 

TtRMINAft P 52 ANV 
GO IDLINu PR OGRAM 
<P 001 

E.XIT P 52 

DO COARSE ALIGNMENT 
ROUTINE (R25l 

•••••••••••••••••••• DO FINE ALIGN-
ME NT ROUTINE (R 4) 

OBSERVE TERMINATION 
Of P 52 AND DISPLAY 
Of p 00 

EXIT P 52 

* IV 

* V 

* VI 

PERFORM COARSE ALIGNMENT ROUTINE 
(R25l 

PERFONM FINE ALIGNMENT ROU TINE <R04J 

CHECK AGC DISPLAYS PROGRAM 00 

P 52 

1400 

1410 

1420 

W43 0 



APJLLO COMPUTER LOGIC CHECKLIST INTERFACE 

INFLI GHT ALIGNMENT• CS~/IMU ALIGN PROGRAM IP 531 REV 9 6/20/66 

PukPOSt: Ill TO ALIGN THE !MU AND THE CSM TO DESIRED INERTIAL OR!E~TA TIONS SPEC!FltO BY A PREVIOUS PROGRAM. 

AooUMP TI ONS: (II THE CSM ANO THE SIVB rlAVE BEEN SEPARATED, 

PRUG 
C~l 

121 THE !MU IS STABILIZED AT AN INERTIAL ORIENTATION CAI• KNOWN BY THE AGC. THE IMU MAY REQUIRE A LARGE OR SMALL 
OR IENTATION CHANGE TO THE FINAL ORIENTATION, REQUIRING EITHER COARSE AND FINE ALIGNMENT OR ONLY FINE ALIGNMENT 
RESP EC TI VELY, 

131 A G•N PROGRAM SHOULD rlAVE BEEN PREVIOUSLY SELECTED W ◄ ICH HAS SPECIFIED AND STORED IN THE A~C: 

IA! DESIRED FINAL !MU INERTIAL ORIENTATION (OJ•, 

!Bl DESIRED FINAL VEHICLE INERTIAL ATTITUDE 131•, 

141 AN INTERIM VEHIC LE ATTITUDE 121• MAY BE NECESSARY BET•EEN THE INITIAL Ill* AND FINAL 131• ATTITUDES TO ALLOw STAk 
Sl~HT!NGS TO BE MADE FOR THE FINAL !MU ALIGNMENT, 

151 AN INTERIM l~U ORIENTATION CBI• MAY BE NECESSARY BET•E EN THE INITIAL CAI• AND FINAL ICl/101• ORIENTATIONS IF A 
COMBINATION· OF IMJ ORIEN TATION ANO VEHICLE ATTITUDE WOUL~ RESULT IN GIMBAL LOCK, 

161 STAR SIGHTINGS MUST BE TAKEN WHEN THE !MU HAS BEEN CJARSE ALIGNED TO UR! ENTAT! ON (CJ• WHICH 15 SLIGHTLY IN ERROk 
FROM 1D1• DUE TO THE IN ACCURACIES OF THE COARSE ALIGNMENT PROCEDURE , THESE SIGHTINGS WILL 8E USED TO FINE ALIGN THE 
!MU TO FINAL OR IENTATION (DI•, 

171 THIS PR OGRAM ALONE 15 NOT SATISFACTORY TO REALIGN THE IMU TO A OES!REU INERTIAL OR IENTATI ON WHEN THE !MU HAS 
DEVIA TED FR OM THAT ORIENTATION DUE TO DRIFT ERRORS, THE~E ARE TWO WAYS TU ACCOMPLISH THIS, 

CAI SELECT AND COMPLETE THE APPROPRIATE PRETHRJSTING MOOE WHICH DEFINES THE DESIRED !MU INERTIAL 
OR IENTATION, TrlEN SELECT THIS PROGRAM (P53!, TrlE RESULT WILL BE THE !MU REALIGNED TO THE DESIRED 
OR IENTATION AS WELL AS THE VEHICLE ALIGNED TO THE ATTITUDE SPEt!FlED IN THE PRETHRUSTING MOOE , 
IF THE REALIGN~ENT INVOLVED GIMBAL ANGLE CHAN,ES LAR GER THAN THE COARSE ALIGNMENT CRITERIA, COARSE 
ALIGNMEN T WI LL AUTOMATICALLY BE DONE, ANO THE JRIGINAL PLATFORM ERROR WILL NOT BE O!SPLAYEO, !FA DISPLAY 
OF PLATFORM DRIFT IS DESIRED SEE 181 BELOW, 

CBI SELECT AND COMP LETE THE lNFLIGHT ALIGNMENT•IMU REALI GN PR OGR AM IP541 , THE RESULT WILL BE THE !MU 
REA Ll •NED TO T ◄E PREFERRED !MU INERTIAL ORIENTAT ION ALREADY •K~OwN• BY TH E A~C CREFSMAT) AND A RAN~OM 
VEHI CLE ATTITuDE WHICH RESJLTS FROM CREW MANEJVERING 

181 TH E PROGRAM IS SELECTED BY THE ASTRONAUT BY OS(Y ENT~Y. 

• Ksrl R TO FluURE 4-3 R-50 7 

AGC GRJUNO CREW CHECKLIST TIME TOTAL 
T! Mc 



* I. CONFIRM OR SELECT FOLLOWING SWITCH 
POSITIONS AT MOC: 

PANEL 8 

I• DIRECT RCS - OFF 

2. LIMIT CYCLE - ON 

3. ATTITUDE DEADBAND - MAX 

4 • • 05G ENTRY - OFF 

5o LOCAL VERTICAL - OFF 

6. DELTA V - OFF 

7. G+N/SCS - G+N 

8. ATTITUDE/MONITOR/ENTRY-MONITOR 

9o A&C ROLL CHANNEL - ON 

IOo B&D ROLL CHANNEL - ON 

llo PITCH CHANNEL - ON 

l2o YAW CHANNEL - ON 

13. ROLL RATE GYRO - NORMAL 

l4o PITlH RATE GYRO - NORMAL 

15. YAW RATE GYRO - NORMAL 

PANEL 25 

I• FDA ! LTG - ACI OR AC2 

2. GROUP 1-ACI - CLOSED 

3. GROUP I-AC2 - CLOSED 

4o GROUP 2-ACI - CLOSED 

5• GROUP 2-AC2 - CLOSED 

6. GROUP 1-MNA - CLOS ED 

7o GROUP 1-MNB - CLOSED 

,1 0 

, 20 

• 30 

14 0 

• 50 
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8, GROUP 2-MNA - CLOSED 

9, GROUP 2-MNB - CLOSED 

10, DIReCT CONTROL-MNA - CLOSED 

II, DIRtCT CONTROL-MNB - CLOSED 

12, A&C ROLL-MNA - CLOSED 

13, A&C ROLL-MNB - CLOSED 

14, B&D ROLL-MNA - CLOSED 

15, B&D ROLL-MNB - CLOSED 

16, PI T~H- MNA - CLOSED 

17, PITCH-MNB - CLOSED 

18, YAW-MNA - CLOSED 

19, YAW- MNB - CLOSED 

20, G&N SYNC - OFF 

21, EVENT TIMER MNA - CLOSED 

22, EVENT TIMER MNB - CLOSED 

23, GIMoAL MOTOR CONTROL PITCH 
BAT A - CLOSED 

24 , GIMbAL MOTOR CONTROL PITCH 
BAT B - CL OSED 

25, GIMbAL MOTOR CONTROL YAW 
BAT A - CLOSED 

26 , G[MoAL MOT OR CONTROL YAW 
BAT B - CLOSED 

MISCELLANEOUS 

I , TRANSLATION CONTR OLS - LOCKED 

2, ROTATI ON CONTROLS UNPINNED 

PANEL 6 

I , ATTITUDE SET - OFF 

P 53 

160 

•80 

'1 00 

1 ll O 

p !>3 
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PANEL 7 

I, NORMAL/OFF/OIRECT ON - OFF 

PANEL 2 ,12 0 

I, FDA! SELF TEST - OFF 

2, FDA! BRIGHTNESS - SET 

3, FCSM - AUTO /OV ERRIDE - OVERRIDE 

4, FCSM - ON/OFF/RESET~ OFF 
11 30 

PANEL 24 

l, SCS PO WER - ACI OR AC2 

2, RAT t GYRO POWER - ACI OR AC2 

3, BMA~ POWER - ACI OR AC2 
1140 

4, ROTATION CONTROL POWER - ACl OR 
AC2 

5, TVC POWER - OFF 

6, TVC POWER - OFF 

PANEL 3 
,15 0 

I, PIT(H GIMBAL MOTO~ - OFF 

2, PITCH GIMBAL MOT OR - OFF 

3, YAW GIMBAL MOTOR - OFF 

4, YAW GIMBAL MOTOR - OFF 

5, I NJoCT PREVALVE A - OFF •16 0 

6, I NJoCT PR EVA LVE B - OF F 

PANEL 14 

I, UP TcL - BLOCK 

P 53 

:2./,'.!, 



P 53 

2 , DSKY BRIGHTNESS• SET '170 

PANEL 22 

I, !MU HTR •MNA • CLOSED 

2 , IMU HTR •MNB • CLOSED 

3, IMU•MNA • CLOSED •1 80 

4, I MU•MNB • CLOSED 

5, COMPUTER•MNA • CLOSED 

b, COMPUTER•MNB • CLOSEO 

7, OPTICS•MNA • CLOSED 

8, OPT! CS•MNB • CLOSED 1190 

9, AC POWER •ACl • CLOSED 

10 , AC POWER•AC2 • CLOSED 

11 , G&N•AC POW ER • AC! OR AC 2 

•II. CONFl ~M OR SELECT FOLLOWINu SWITCH 
POSITIONS AT NAV STATION 12 00 

I, FLOODLIGHT CONTROL PRIMARY• SET 

Z, FL OODLIGHT CONTROL SECONDARY · SET 

3, !MU TRANSFER • COMPUTER 

4 , OP TICS SLAVE TELE SCOPE • STAR LOS 
,21 0 

5, OPTI CS MODE • ZER O OPTIC~ 

b , OPTICS HOLD • OFF 

7, OPT ICS CONTROLLER SPEED• HI 

8 , OP TICS CONTROLLER MOOE• DIRECT 

9, PANtL BRIGHTNESS CO NTROL • SET 
, 220 

10 , IMU TEMP , MODE· AUTO OVE.RRIDE 

II , ATTITUDE IMPUL SE ENABLE• OFF 

P 53 
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sc~-<.,• N 
MUNI TUR 
~RtStNT 

155-F! Nt 
ALIGN MU UE 
PRtStNl 

IS PROGRAM ALLOWED? 

. Y 

COMMAND CHECK 
FAIL ALARM 

RESU CHECK 
FAIL ALARM 

HOLi) FOR NEW 
PRO<.,RAM 
SELECT I ON 

. N 

GO TO PROGRAM •••••••••••••••••••• 
SELECTEU 

.CREW PROG 

.SELECTION 

KEY IN CSM/IMU ALioN 
PROGRAM (P53) 
V37 E 53E 

OBSERVE CHECK FAIL 
LIGHT ON 

PRESS ALARM RESET T, 
LIGHT ON 

CONSULT BACK UP 
PROCEDURES 

KEY I N PROGRAM 
SELECTI ON AS DESIREO 

V37E --E 

12• CONUITION LAMPS - ON 

13. AGC MODE - ON 

l4o AGC BRIGHTNESS CONTR OL - SET 

* II I 
I. 

NOTE: 

SELELT CSM/IMU ALIGN PROGRAM (P53>o 

ENTER CSM/IMU ALI<.,N PROGRAM 
V37E 53E 

POSSIBLE CHECK FAIL. IF PRESENT 
PROGKAM DOES NOT ALLOW SELECTI ON OF 
P53 THE CHECK FAIL LIGHT WILL 
ILLIMUNATE AND THE OLD PROG RAM 
DISPLAY WILL REMAIN. 

OBSERVE: 

CHEC~ FAIL LIGHT ON (LEB> 
PGNS LIGHT ON <LEB> 
COMP FAIL LIGHT ON IMDC) 

GO TU BACKUP PROCE DUR ES AND 
SELElT A PROGRAM WHICH IS ALLOWED• 

1 ,30 

1240 

1250 

1126 0 
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EX IT P- -

START IMU OR IENT ATI ON 
DUERMI NA T ION 
PROGR AM IP53) 
DISP LA Y PROGRAM 53 

WA$ PREVIOUS PR OGR AM 
P22 

, N , Y 

CO MPUTE: 
ll) PREFERR ED IMU 
INITIAL ORI E:NTATI ON : 

X UNIT l Y X Z > 

- SM - SM -SM 

Z - UI'< IT lR I 
- SM 

WHERE: 
R = THE: PRESENT 
EARTH CENTERED 
POSITI ON RADIUS 
VECT OR, 

V = THE PRE:SENT 
1:cARTH ll:cNTERED 
VELOCIT Y VE:CTOR , 

<l l CSM LOCAL 
VERTICAL ATTITUDE 
Rl:cU UIRE~ IN -­
SlllUTES , 

EXIT P--

MONITOR O~KY: 
OBSERVE DISPLAY OF 
PROGRAM 53 

2 , CHELK AGC DISP LAYS PROGRAM 53 

P 53 

1280 

1290 

131 0 

132 0 

• 33 0 
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DO ATTITUDE CONTROL 
MOOt CHECK ROU TI NE 
(K 11 

GET FINAL OESIREU 
VEH ICLE ATTITUDE (31 
FROM STORAGE . 

CAN OP TIC~ ACQUIRE 
2 NAVIGATION STARS 
FHOM THIS FINAL 
VLH ICLE ATTITUDE ( 31 

y . 

SE T IN Tt KIM 
VEHICLE FLAG 

CA LCULATE INTE RIM 
VEHICLt ATTITUDE 
(21 TO FULFI LL 
THE FOLLOWING 
CONSTRAINTS : 

<I I UTILIZE MIN- , 
!MUM VEHICLE MANEU-. 
VtR <Hl uHEST 
PRIOR ITY TO RO LL 
MANEUVER ON LY I 
FROM FI NA L VE HI CLE 
AT TI TUDL ( 3 I • 

I 21 ENAB LE 
OP TICS ACQUISITI ON 
OF TWO NAV IGATION 
STARS , 

00 ATTITUDE CONTROL 
MOOE CHECK ROUTINE 
(R 11 

• IV• PERFURM ATTITUDE CONT ROL MOOE 
CHEC~ ROUTINE (RI! 

134 0 

• 350 

1360 

'380 

P 53 



(3) NO GIMBAL 
LUCK OCCURS WHEN 
IMU 15 AT ITS 
FINAL INERTIAL 
ORJ ENTAT ION (0) 

(ORIGINATED BY 
PREVIOUS PROGRAM) 

Dt.>IGNATE THESE 
5TAR5 A5 I l ANO I Z 

>TONE >TAR CODE> 
FUR I l AND I 2 ANO 
THE !NTt.HIM VEHIC LE 
AT TI TUDt. ( 2) IF 
CALlULAlED 

"tAD PRt.5ENT VEHIC LE 
•TTITUDE Ill FROM 
cuu •s (A55UME5 AGC 
ATTITUOt CONTROL) 

CALC ULAIE If THE 
PRESENT VEHICLE 
•TTITUllt. II) AND 
FINAL IMU INERTIAL 
OR!t.NTATION ID > •ILL 
RESULT IN GIMBA L 
LUC< • 

• y 

15 INTERIM 
VEHICLE FLAG 
SET? 

. Y 

. N 

. N 

1390 

1400 

141 0 

1420 

'430 

144 0 



U!SPLAY ON 
DSKY: 

VO i N25 
Rl - 00051 

00051-F!NAL 
• !MU ORIENTA­

TI ON AND FINAL 
VEH ICLE ATTI­
TUDE REOU l RED 

DISPLAY ON 
DSKY: 

VOi N25 
R! - 00053 

00053 -F! NAL 
!MU ORIENTA­
TION AND 
INTERIM 
VEHICLE ATT! ­
TUDo REQUIRE D • 

------------------. 
~ti !NTEKIM PLAT - , 
FURM FLAG. 

I> INTERIM 
VEHICLE FLAG 
SET? 

y . 

Ul5PLAY ON 
DS~Y: 

, N 

VO i N25 
Rl - 00052 

MONITOR DSKV: 
OBSERVE DISPLAY 

OF CODE FOR REQUIRED 
IMU ORIENTATION AND 
VEHIC LE ATTITUDE. 

* v. CHECs AGC DISPLAYS CODE FOR IMU 
ORIENTATION AND VEH ICLE ATTITUDE 
REQUIRED: 

CUDE: 

VOi N25 
RI-CODE 

00051 -FlNAL !MU ORIENTATION , 
FINAL VEHICLE ATTITUDE 

00052 -INTER!M !MU UR!ENTA­
TIONo FINAL VEHICLE 
ATTITUDE 

00053-F!NAL !MU ORIENTATION, 
INTER\M VEHICLE 
ATT !TUDE 

00054-! NTER!M !MU ORIENTA­
TION, INTERIM VEHICLE 
ATTITUDE 

I, RECORD CODE NUMBER 

NUTE: THIS DISPLAY WILL BE HELD 
FDR AT LEAST 20 SECONDS 
DUE TO TIME DELAY IN 
COARSE ALIGN ROUT INE 
!R25 I, 

1450 

1460 

147 0 

1480 

-49 0 
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························ 00052 -I NTERIM, 
!MU ORI ENTA­
TION AND 
FINAL 
VEH ICLE 
ATTITUDE 
REOU!RED, 

l/l5PLAY ON 
D5KY : 

VOi N25 
~l - 00054 

00054-l NTERIM 
!MU ORIENTA­
TION AN I/ 
I NT ERIM 
VEHICLE 
ATTITUOt. 
REOUIR W , 

CA LCULA TE AN 
INT ERIM !MU 
IN ERTI AL 
DRI ENTA TIONlB) 
WHICH DOE S NOT 
CAUSE GIMBAL 
LOCK WH EN VEH­
lCLt. 15 AT 
115 lNTt.RlM 
ATTITUDE 12 ) 

CAL (U LA TE AN 
l NTEt<lM ! MU 
INEt< TIAL , 
ORl tNTAT! ON(B), 
WHICH DOES NO T, 
CAUSE G!MBA L 
LDC~ WHE N VEH-, 
!CLE 15 AT 
ITS FI NA L 
A TT l T UDE l 3 > 

1500 

151 0 

1520 

f530 

1540 



155- ATT 
CONT MUO t 
Pt<ESE NT 

'J..71 

SELECT INTERIM 
!MU INERTIAL 
OR IENTA[!ONIBl 
FOR USE BY 
COARSE ALIGN ­
MtNT ROU TINE 
I R25) • 

SELECT FINA L 
!MU INERTIAL 
ORIENTATION ID) 
FOR USE BY 
COAR SE ALIGN ­
MENT ROUTINE 
IR2~ l . 

DO COAR>E ALIGNMENT 
RUUTINE IR 25) 

COMMAN D 155 TO 
ATTITU DE CON TROL 
MODE. 

15 INTERIM VEHICLE 
ATTI TUDE FLAG SET 

DO COARSE ALIGNMENT 
ROU TINE (R 25) 

OBS ERVE ATTI TUDE 
CON TROL MODE LI GHT 
ON . 

PERFORM COAR SE AL l ~NMENT ROUT I NE 
(R25 ) 

* Vil• CHECK ATT IT UDE CONTRO L MOUE LI GHT 
ON . 

1 560 

#570 

# 580 

• 590 

1600 
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Sc.LHT INTEH!M 
VEHICLE. ATTJ ­
TUOI: 121 FOR 
A TT I TUOI: 
MANEUVE~ 
ROUTINE (R211 . 

SELl:CT FINAL 
VEHICLE ATT!TUOI: 
131 FOR ATTITUDE 
MANtUVER ROUTINE 
IR2 l I• 

DO AT TIT UDE MANEUVER 
RIJUT!Nt (R 211 

IS I TER!M PLATFORM 
FLA~ St:!? 

y . 

Rl:SET I IERIM 
PLATFORM FLAG 

51:LECT FINAL !MU 
ORIENTATION (01 
FOR USE BY COARSE 
ALl~NMI: T ROU TINE 

N. 

DO ATTITUDE MANEUVE~ 
ROUTINE IR 211 

DJD PREVIOUS DSKY 
DISPLAY INDICATE 
THAT AN INTERIM IMJ 
ORIENTATION IIAS 
REQUIRED. 

.y 

• Vlll•PERF ORM ATTITUDE MANEUVER ROUTINE 
iR21) 

l o IF OSKY DISPLAY OF V IABOVEI 
INDICATED THAT AN INTERIM 
!MU ORI ENTATI ON WAS REQUIRED . 
(Rl-OOU52 OR 0005 41! 

A. PERFORM COARSE AL IGN 
ROUTINE (R251 TO FINAL !MU 
ORIENTATION. 

Bo CHl:CK ATTITUDE CUNTROL 
MODE LIGHT ON . 

l blU 

lb 20 

lb3 0 

1650 

p , 3 



I >>- AT 1 
lU~l MUUt 
µKtStNI 

15!:>-A 11 
lO~T MUU t 
µRtSE l,T 

Du COARSE ALIGN­
MENT ROUTINE iR25) 

COMMANO 155 TO 
ATTITUDE CONTROL 
MOOE , 
1Kl5 I, 

DU FINE ALIGNMENT 
ROU TINE IR 41 

CUMMANU 155 TO 
ATTIT UDE CONTROL 
MOOt, 

J!:, INTERIM VEHICLE 
FLAu SET? 

RESET INTERIM 
VEHICLE FLAG, 

SELtCT FINAL 
VEHICLE AT TITUDE 
FOR ATTITUDE 
MANEUVER ROUTINE 
IRZ l l 

DO COARSE ALI GN -
•••••••••••• • ••••••• MEN! ROU TINE iR251 

TO FINAL !MU 
ORIENTATION, 

OBSERVE ATTITUDE 
CONTROL MODE LIGHT 
ON, 

DO FINE ALIGNMENT 
ROUTIN E (R 41 

OBSERVE ATTITUDE 
CONTROL MODE LIGHT 
ON , 

DID PREVIOUS DSKY 
DI SPLA Y INDICATE 
THAT AN INTERIM 
VEHICLE ATTITUDE 
WAS REQUIRED, 

, y 

2 , IF DSKY DISPLAY OF V IABOVEI 
INDICATE D THAT A FINAL !MU 
ORI ENTATION WAS REQUIRED 
(Rl-00051 OR 000531: 

A, PERFORM FINE AL!uNMENT 
ROUTINE (R41 , 

B, CHECK ATTITUDE CONTROL 
MODE LIGHT ON , 

3, IF DSKY DI SPLAY OF V I AB OV E I 
INDICATED THAT AN INTERIM 
VEH ICLE ATTITUDE WA!:> REQU IRED 
(Rl-00053 OR 000541: PERFORM 
ATTITUDE MANEUVER ROUT I NE 
iR21J TO FINAL VEHIC LE 
ATTITUDE, 

4 , IF DSKY DISP LAY OF v ABOVE 
INDICATED THAT A FINAL 
VEHICLE ATTITUDE WA!:> REQUIRED 
(Rl- 0005 1 OR 000521 ; GO TO 
X BELOW, 

lbbO 

1670 

'690 

,100 

, 11u 
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HuLU 

DO AT! IT UD E 
MANEUV ER ROU T! Nt 
(R2 l > 

WAS PREVIOUS PROGR AM 
Pl2 7 

.Y 

GO TO P22 

EXIT P53 

DtPtNDlNu UPON THE 
OHJ<,INAL PRO<,RAM 
CALLI NG P53 FLASH 
VEH b- NOUN TU REQUEST 
PLEASE PtR FORM 
St LE CTlUN OF - -- ­
PHOuRAM (P - - ) , 

V50 N07 
Rl - 000- -

RtLAT!ONSH!P OF 
OR IGINAL PROGRAM 
lU REUUtSTED PROGRAM 
I> AS FOLLOwS: 

P3 I/P4 l 
P3.!/P42 
P3J/P43 

DO ATTITUDE 
MANEUVER ROUT I NE 
(R21> TO F INAL 
VEH ICLE ATTITUDE 

MONITOR DSKY: 
OBSERVE FLASHING 
VERB-NOUN TO REaUE ST 
SELECTI ON OF PROGRA ~ 
APPROPRIATE TO 
OR IGI NA L PROGRAM 
CALLIN(, FOR INFLIG~T 
ALI GNMEN T 

• X 

l . 

OR 2 . 

IF P53 wAS CALLED BY P22 CHECs AGC 
RETuRNS TO P22 

CHE~K AC,C FLASHES VERb- NUUN TO 
REOUES T SELEC TI ON OF PROGRAM -- -

V50 N07 
Rl - 000 --

THt PRUGSAM REOUESTEo •ILL ot 
bASED UPON TM E PROGkAM 
OR IGINA LL Y CALLI~<, FOR IN­
FLI GHl ALIGNMENT AS FOLLOwS . 

OR IG 

P3 l P4 l 
P32 P42 

11 20 

• 'j () 

,t 750 

• ft ·.J 



JS:, - ATl 
Cu~ I MUUE 
PRtSENl 

SCS- <.i +r-. 
AT I cu~ r 
P~tSENl 

WAIT FOR DSKY ENT~Y •••••••••••••••••••• KEY IN DESI RED 
---------- - --------- PROGR AM 

TtRMINA Tt P53 AND 
GO TO PR OG RAM 
SE Lt CT EU 

E<IT P 53 

V37E --E 

MON !TOR DSK Y: 
OB SERV E TERMINAT IO~ 
OF P 53 AND DISPLA Y 
OF P --

EX IT P 53 

P33 / P43 

2. SE LtCT PROGR AM DES I RED 
KEY I N 

V37E -- E 

CH E~K AGC DISPLAYS PROGRAM 
SELECTED 

p ,3 

1 77 0 

17 80 



APOLLO CO~PUTE R LOGIC CHECKLIST I NTERFACE 

INFLIGHT ALI GNMENT - IMU REALIGNMENT PROGRAM CP54) REV 

PuSPU>t : (II TO REA LI GN THE IMU TO A DESIRED INERTIAL ORIENTAT ION SPECIFIED BY A PHEVIOUS PR OGRAM, WHEN THE !MU HAS DEvlATLD 
FROM THE ORIEN TATION ONLY DUE TO DRIF T ERRORS , 

AS>UMPI IUNS : Cl) THE CSM ANO TrlE SIVB rlAV E BEEN SEPARATED , 

l-'l'll.,\.J 
cvr-. 1 

;1-71; 

121 THE • PRESENT " IMU INERTIAL ORIENTATION IS STORED IN T ◄ E AGC. THE •PRE~ENT' OR IENTATION IS THAT TO WHICH THE IMU 
WA, LASl ALI GNED , 

(JI THIS PROuRAM MAKE S NO PROVISION FOR AT TI TUDE MANEUVER5, EITHER TO ACOu JRE NAVIGATIONA L STARS OR TO RETURN THE 
VlHl(LE TO A SPEC IFIC ATT IT UDE . ALL NEC ES SARY MANEUVERS A5SOCIATED WITH THE USE OF THIS PROuRAM THEREF ORE MUSl 8E DUNE 
MANUALLY . 

(41 THE PR OGRAM IS SE LECTED BY THE ASTRONAUT BY DSKY ENTRY . 

AG( GROUND CREW CHECKLIST TIME TOTAL 
TIME 

* I. CONFIRM OR SELECT FOLLOWING SWITCH 
POSlllONS AT MDC: 

PANEL 

1. DIRECT RCS - OFF 

z. LIMIT CYCLE - ON 
,10 

3 , ATTITUDE DEADBANO - MIN 

4. .05G ENTRY - OFF 

5. LOCAL VERTICAL - OFF 

b . DE LTA V - OFF 

7 . G•N/SCS - G+N 
•2 0 

B. ATTITUDE/MONITOR / ENlRY 
-All JTUDE 

9 . A•C RO LL CHANNEL - UN 

10 . B•D ROLL CHA~NEL - ON 

11. PITCH CHANNEL - ON 

l 2 • YAW CHANNEL - ON •JO 

I l . ROLL RATE GYRO - NOR MAL 

P 54 



14 , PITCH RATE GYRO - NORMAL 

15 , YAW RATE GYRO - NORMAL 

PANEL 25 

I, FDA! LTG - ACI OR AC2 

2, GROUP I- AC! - CL OSED 

3, GROUP I-AC2 - CLOSED 

4 , GROUP 2- ACI - CLOSED 

5, GROUP 2- AC2 - CLOSEO 

b, GROUP 1- MNA - CLOSED 

7 , GROUP 1-MNB - CLOSED 

8, GROUP 2-M NA - CLOSED 

9, GROUP 2- MNB - CLOSED 

•40 

10, DI RECT CONTRO L-MNA - CLOSE D •bO 

II , DIRECT CON TR OL-MNB - CLOSED 

12, A•C ROLL -MNA - CLOScD 

13 , A•C ROLL -M NB - CLOSED 

14 , B• D ROLL - MNA - CLOSED 

15, B•D ROLL- MNB - CLOScD 

lb , Pl TCH-MNA - CLOSED 

17, PlTCH-MNB - CLOSED 

18 , YAW - MNA - CL OSED 

!9, YAW -M NB - CLOSED 

20, G•N SYNC - OF F 

21 , EVEN T TI MER MNA - CLOSED 

22 , EVENT TIMER MNB - CL OSED 

23 , Gl MBAL MOTOR CONTROL PITCH 
BAT A - CLOSED 

, 10 

• 80 



24 , GIMBAL MOTOR CONTROL PITCH 
BAT B - CLOSED •90 

25 , GIMBAL MOTOR CONTROL YAW 
BAT A - CLOSED 

26 , GIMBAL MOTOR CONTROL YAW 
BAT B - CLOSED 

MISCtLLANEOUS 

I , TRANS LATI ON CON TROLS - LOCKED 

2, ROTATION CONTROLS UNPINNED 

PANEL 6 

1, ATTITUDE SET - OFF 

PANEL 7 

1, NORMAL/OFF/DIRECT 0~ - OFF 

PANEL 

1, FDA! SELF TEST - OFF 

2, FDA! BR IGHTNESS - StT 

3, FCSM - AUT O/OVERR I Dt 
-OVERR IDE 

4, FCSM - ON/OFF/R ESET - OFF 

PANE L 24 

I , SCS POWER - AC! OR AC2 

2, RATE ~YRC POWER - A(I OR AC 2 

3, BMAG POWER - AC! OR AC2 

4, ROTATI ON CONTR OL POWER 
-AC! OR AC2 

5, TVC 1 POwER - OFF 

,1 00 

111 0 

,1 20 

•1 30 

p >4 



P 54 

b, TVC 2 POWER - OFF 

PANEL 
1150 

I, PITCH GIMBAL MOTOR - OFF 

2, PITCH GIMBAL MOTOR - OFF 

3 . YAW GIMBAL MOTOR - OFF 

4, YAW GIMBAL MOTOR - OFF 

5, INJECT PREVALVE A - OFF flb O 

b , INJECT PREVALVE - OFF 

PANEL 14 

I, UPTEL - BLOCK 

2, DSKY BR IGHTNESS - St.T 1170 

PANEL 22 

I , (MU HTR - MNA - CLOSE D 

2, (MU HTR - MNB - CLOSED 

3 , IMU-MNA - CLOSED H BO 

4, IMU- MNB - CLOSEO 

5. COMPUTER-MNA - CLOStD 

b , COMPUTER-MNB - CLOSED 

1, OPT!CS-MNA - CLOSED 

8 , OPTICS-MNB - CLOSED "1 90 

9 , AC POwER - ACI - CLOStD 

10 . AC POWER - ACZ - CLOStD 

II, G•N-AC POWER - ACI UR AC2 

* I I• CONFIRM OR SELECT FOLLOWING SWITCH .zoo 
p ,, 

'-7'1 



sc::> - tJ • 1-. 
AT I (Uf-.;l 
MU~ E Pkt>tNT 

I $~ - t- I l~t 
ALIGN MU Ut 
l,l~l~E. 1;T 

IS PPO~KA M AL LOwtO ? 

, Y 

CO MMAND CHECK 
FAIL ALARM 

, N 

, CRE• PROG 
, SEL ECTI ON 

KEY TN !MU REALI GN ­
MENT PROGRAM IP54) 

V3 7E 54E 

OB SE RVE CHECK FAIL 
LIGHT ON 

POSITIONS AT NAV STATION, 

I, FLOODLIGHT CONTROL PRIMARY 
-SET 

2, FLOODLIGHT CONTROL SECONDAR Y 
- SET 

3, !MU TRANSFER - COMPUTER 

4, OPTICS SLAVE TELESCUPE - STAR 
LOS 

5, OPTICS MOOE - ZERO OPTI CS 

6, OPTICS HOLD - OFF 

7, OPTICS CONTROLLER SPEED - HI 

8, OPTICS CONTROLLER MOO E 
-DIRECT 

9, PANEL BRIGHTNESS CONTROL 
-SET 

10 , !MU TEMP, MOOE - AUTO 
OV ERRIDE 

n1 0 

; 220 

11, ATTITUDE IMPULSE ENABLE - OFF 1 230 

12 , CONDITION LAMPS - ON 

13 , AGC MOOE - ON 

14 , AGC BRIGHTNESS CON TRO L - SET 

• Ill, IF A RETURN TO THE PRESENT OES!R EU 
S/C ATTITUD E IS REUU!RED RE CORD THE 
PRESENT lC DU ANGLE S FOR U~E DUR ! N~ 
ANY MANUA L ATTITUDE MANEUVERS , 

• IV, SELELT !MU RE - ALIGNMENT PROGRAM 
IP54 ) 

NOT E: 

1, ENTER !MU RE - AL!GNMtNT 
PROGRAM iP54) 

V37 E 54E 

POSS!BLE CHECK FAIL, JF PRESENT 
PR OGRAM DOE S NOT ALLOW SELECTI ON OF 
P54 THE CHECK FAIL LIGHT w!LL 

1240 

>£5 0 

p , . 



RESU CHECK 
FAI L ALARM 

HOLD FOR NEW 
PR O~RAM 
SEL~CTION 

GO TO PROGRAM 
SELECTED 

EXIT P--

PRESS ALARM RE SET TJ 
LIGHT ON 

CONSULT BACK UP 
PROCEDURES 

KEY IN PROGRAM 
SELECTION AS DESIRED 

V37E --E 

COMMAND 155 TO •••••••••••••••••••• OBSERVE FINE AL IGN 
FINE ALIGN MODE MODE LIGHT ON 

15 THE 155 ORIENTA­
TI ON KNOWN rLAG SET? 
!CHECK RtFSMFLG> 

• y . N 

JS 155 ZERO FLAu 
SET? 

. Y oN 

ILLUMINATE AND THE OLD PROGRAM 
DISP~AY WILL REMAIN. 

OBSERVE: 

NOTE: 

CHECK FAIL LIGHT ON <LEB> 
PGNS LIGHT ON <LEB> 
COMP FAIL LIGHT ON (MDC> 

GO TO BACKUP PROCEDURES AND SELECT 
A PROGRAM WHICH 15 ALLOWED 

2 . CHECK AGC DISPLAYS PROGRAM 54 

3. CHECK FI NE ALIGN MODE LIGHT 
ON 

1260 

1270 

1280 

1290 

1300 

P 54 



IERMINATE P-­
AND C,O TO G•N 
>TARTUP 
PROGRAM I P05) 

EXIT P54 

TERMINATE P-­
ANO uO TO !MU 
OR lt. NTATI ON 
DEltcRM INATI ON 
PROuRAM (P5l) 

Stf f A"uE T FLAG TU 
ST-IR FIJR USE BY 
SIGH TI Nu MARK 
, uu 1 INE (R271 

SE T ~ARK INDEX TJ I 
Fu• USE BY THE 
S iGMT!M.J MARK 
~ JUT tr-.it:.. (R27l 

MON! TOR DSKY : 
OBSERVE TERMINAT!O~ 
OF P-- AND DISPLAY 
OF POS 

EXIT P54 

MONIT OR DSKY: 
OBSERVE TERM!NATIO~ 
OF P-- AND DISPLAY 
OF P51 

EXIT P54 

CAN I ACOU!RE T•O 
NAVIGATIONAL STARS 
WITH THE SCT, 

, Y , N 

MANEUVER VEHICLE 
MANUAL LY uN TIL 
TWO NAVIG ATI JNAL 
STARS CAN BE 
ACOUJ RE D WJT,i 
THE SCT 

NOTE: 

• v. 

IF !MU I S ON STANDBY, AGC WILL 
DISPLAY P05 , AFTER P05 THE AGC 
SELElTS Poo . CREW THEN SELECTS P5l, 
AFTER P51 AGC RETURNS TO Poo . 
CREW MUS T RESELECT P54 

IF !MU HAS NOT BEEN AL!GNt.D SINCE 
TURN ON AGC WILL DISPLAY PS!, AFTER 
P51 AGC RETURNS TO PO O, 
CREW MUST RESELECT P54 

MA NUA LLY MANEU VER VEH ICLE AS 
NECE,SARY UNT IL TW U NAV IGA TI ON 
STAR> CAN BE ACQUIRED wlT H THE 
OPT ILS, MONIT OR FDA! BALL TO AV OIU 
GIMBA L LOCK , 

131 0 

1 320 

;.. :; .. 



1.63 

DD SIGHTING MARK 
ROUTINE R27 FOR 
FIRST STAR 

DO SIGHTING MARK 
ROUTINE IR27) FOR 
SECOND 5TAR 

SET SIGHTING FLAG 
TO FINAL FOR USE BY 
THE STAR DATA TEST 
ROU T !NE IR29) 

DO STAR DA TA TEST 
ROUT !NE IR29l 

CA LC ULA TE THE PRE­
SENT !MU INERTIAL 
OR IENTATI ON 

O~TAIN THE PREFERRED 
!MU INERT !AL 
OR l~NTA TI ON FROM 
STORA GE IREFSMAT) 

DO SIGHTING MAR( 
ROUTINE IR27) FOR 
FIRST STAR 

DO SIGHTING MAR( 
ROUTINE tR27l FOR 
SECOND STAR 

DO STAR DATA TEST 
ROUTINE IR29l 

PERFURM SI GHTING MARK ROUTINE IR27) 
FOR FIRST STAR. 

• Vil • PERFURM SIGHTING MARK ROUTINE IR27> 
FOR ~ECONO STAR. 

• Vlll • PERFURM STAR DATA TEST ROUTINE 
IR29> 

137 0 

1390 

1400 

it41 U 
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Sl!:i - tJ +f,, 
• l I I lUUt 
P• LSt NT 

DO uYRO TOR~U IN G 
ROU TINt IR30 1 

oµ r IONAL . 

Tt"MINAfE P~ 4 AND GO 
TO AGC IDLINu PR O­
GRA M IPUO I 

EX IT P54 

DO GYRO TORQUING 
ROUTINE (R301 

----------------- . .OPTIONAL, 

MON! TOR DSKV: 
OBSERVE TERMINA­

TI ON Of P5 4 AND 
DISPLAY OF POO. 

EXIT P54 

tt Ix. PERFURM GYRO TOROU I NG ROUTINE (R301 
RETURN TO VI A~OVE FOR FINE ALIGN 
CHEC~ IF DES IRED. 

• x. CHECK AGC DISPLA YS PROGRAM 00 

P 54 

14 20 

#43 0 

#44 0 



APOLLO COMPUTER LOGIC CHECKLIST INTERFACE 

ENTRY - MANEU VER TO CM/SM SEPARATION ATTIT UDE PROGRAM iPbl) REV 9 b - 20 - bb 

PusPu,t : II) TO ORIENT THE CSM TO THE CORRECT ATTITUDE FOR CM/ SM SEPARATION , 

AooUMP I ION S; I l l THE PROGRAM IS ENTERE D WIT H ADEUUATE FREE FALL TIME TJ COMPLETE THE MANEUVERS FROM A WORST CASE STARTING ATTI TUUE , 

12) THE PROGRAM IS NORMALLY SELECTED BY THE ASTRONAUT BY OSKY ENTRY FOLLOw!NG THRUST - RETURN TO EARTH PROGR AM IP 421, 

Psu <> 
cu~T 

AGC GRJU ND CREW CHECKLIST 

•I, CONF IRM OR SELECT FOLLOW ING ~OSITI ON S 
AT MDC 
NOTE: FUR ABORT CASE GO TO STEP Ill 

PAN EL 

I, OIRtCT RCS - OFF 

2 , LIMIT CYCLE - ON 

3 , ATTITUDE DEADBAND - MA X 

4 , , 05u ENTRY - OFF 

5, LOCAL VERTICAL - ()Ff 

6 , DELTA V - OFF 

7 , G+ N/S CS - G• N 

B, ATTIT UDE/ MON IT OR/ENTRY- ATTI TUDE 

9 , A•C ROLL CHANNEL - OFF 

10 , B+D RO LL CHANNEL - ON 

II , PITLH CHANNEL - ON 

12 , YAW CHANNEL - ON 

13 , RO LL RA TE GYRO - NORMAL 

14, PITLH RA TE uYRO - NORMA L 

• IO 

• 20 

• 30 

TOTAL 
TIM E 

P 6 1 



P Cl 

15. YAW RAHc GYRO - NURMA L 

14 0 
PANEL 2~ 

1. FDA! LT<, - AC ! 

2. GROUP 1-ACl - CLOSED 

3. GROUP l-AC2 - CLOSED 

4. GROUP 2-ACl - CLOSED •50 

5 . GROUP 2-AC 2 - CL OSED 

b . GROUP 1-MNA - CLOSED 

7. GROUP 1-MNb - CLOSED 

B. GROUP 2-M NA - CLOSED 

9 . GROUP 2-MNB - CLOSED '60 

10. DIRl:.CT CO NTROL-MN A - CLOSED 

11. DIRt:.CT CONTROL -M Nb - CLOSED 

12, A&C ROLL- MNA - CLOSED 

13, A&C RO LL -MNB - CLOSED 

14, B&D ROLL - MNA - CLUSED • 7 0 

15 , B&D ROL L-MNB - CLuSED 

lb. PITlH-MNA - CLOSED 

17, PlTlH- MNB - CL OSEU 

18 , YAW -M NA - CLOSED 

19, YAW - MNB - CL OSE D • 80 

20 , G&N SYNC - OFF 

21, EVENT TIME R MNA - CLOSED 

22 , EVENT T !M ER MNB - CLOSE D 

23 , GIMoA L MOTOR CONTR OL Pl TlH 
BAT A - OPEN 

• 90 
24 , GIM bAL MOTOR CONTROL PITCH 

BAT B - CL OSE D 

• o l 

~s, 



25 , GIMbAL MOTOR CONTROL YAW 
BAT A - OPEN 

26 , GIMbAL MOTOR CONTROL YAW 
BAT B - CLOSED 

MISCELLANEOUS 

l , TRANSLATION CONTROLS - U~LOCKED 

2, ROTATION CONTROLS - UNP INNED 

PANEL b 

l , ATTITUDE SET - OFF 

PANEL 7 

l, NORM AL /OFF /DIRECT ON - OFF 

PANEL 2 

l , FOAi SE LF TEST - OFF 

2, FOAi BRIGHTNESS - SET 

3 , FCSM - AUTO/OVERRIDE - AUTO 

4 , FCSM - ON/OFF/RESET - OFF 

PANEL 2s 

l , SCS POWER - ACl 

2 , RATo GYkO POWER - AC! 

3, BMA~ POWER - AC2 

4 , ROTATION CONTROL POWER - AC2 

5 , TVC 

b , TVC 

POW ER - OFF 

POWER - OFF 

7 , MESl PYRO - SAFE 

P bl 

•1 00 

t 11 0 

'1 20 

• 13 0 

11 4 0 

Po l 



B, MESL LOGIC - OFF 

PANEL 3 

- Orf 

- OFF 

l, PI TLH GIMBAL MOTOR 

2, PITlH GIMBAL MOTOR 

3, YAW GIMBAL MOTOR - OFF 

4 , YAW GIMBAL MOTOR 2 - OFF 

5 , INJtCT PREVALVE A - OFF 

6 , INJECT PREVALVE B - OFF 

PANEL 14 

l , UPTl:c L - BLOCK 

2, DSKY BR IGHTNESS - SET 

PANEL 22 

l, IMU HTR-MNA - CLOSED 

2, !MU HTR-MNb - CLOSED 

3 , IMU-M NA - CLOSED 

4 , I MU- MNB - CLOSED 

5, COM~UTER - MNA - CLOSED 

6, COMPUTER-MNc - CLOSED 

7, OPTICS-MNA - OPEN 

B, OPT!CS-MNB - OPEN 

9, AC ~OWER-ACl - CL OSED 

10 , AC POw ER - AC 2 - OPEN 

ll , G•N - AC POWER - ACl 

12, MESL ARM A - OPEN 

13, MESL ARM B - OPEN 

P 6 1 

1150 

1160 

111 0 

1190 

P bl 



155- A Tl 
lllN T MU Ut 
PKt.St:.NT 

5(.:;i - CJ + f',j 

AT 11 TUL>Ec 
P~tSE~T 

. AGC PROG 

. SE LEC TI ON 
. CREl'I PROG 
. SELECTION 

IS PROGkAN AL LOwED KEY IN ENTRY - MANEU­
VER TO CM/SM SEPAR~­
TION ATTITUDE PRO­
GRAM (P611 

Y. , N 

V37 E 61E 

COMMAND CHECK •••••••••••••••••••• OBSERVE COMP 
FAIL ALARM FAIL LIGHT ON 

RESET CH ECK 
FAIL AL ARM 

HOL U FOR NEW 
PRO~RAM SELECTION 

PRESS ALARM RE SET 
TO TURN OF F COMP 
FAIL LI GHT 

CONSULT BACKUP 
PROCEDURES 

• 11 

14. MESL LOGIC A - OPEN 

15. MESL LOGIC B - OPEN 

PANEL II 

I • CAUT/WARN MODE - CSM 

PANEL le 

I• C/M-S /M SEP - OFF 

SELECT ENTRY MANEUVER TO CM/SM 
SEPAkATION ATTITUDE PROGRAM (Pell 

I . KEY IN PROGRAM 61 
V3 7E 61E 

• NOTE : 
IF PRESENT PRO~RAM DOES 
NOT ALLOW SELECTI ON OF 
P61 THE COMP FAIL LIGHT 
WILL ILLUM INATE AND THE 
OLD PROGRAM DISPLAY WILL 
REMAI N 

GO TO BACKUP PROCEDURES 
AND SELECT A PROGRAM 
WHICH IS ALLOWED 

Pol 

121 0 

12 20 

124 0 

t,5 0 

P 61 



GO TO PROGRAM •• ••••••• • •••• •••• •• KEY IN PROGRAM 
SELECTED SELECTION AS 
- - -------- ------ OESJRED 

EX IT P--

START ENTRY - MANEUVER 
TO CM/SM SEPARATION 
ATTITUDE PROGRAM 
IP61 I 

OJSPLAY PROGRAM 61 

IS ~VERAG[ <., 
RUNN ING? 

. Y . N 

COMMAND PROGRAM 
ALARM AND DISPLAY ••••• • ••••••••••• • •• 

VU 5 N3 1 
Rl - 01421 

UNOEFJNE D 

I 5 UN l T IV X RI 

wJI HJN 20 DEG OF 
• Y 

- SM 

• y .N 

v37E --E 

EXIT P--

MONITOR DSKY: 
OBSERVE DISPLAY OF 
PROGRAM 61 

OBSERVE COMP FAIL 
LIGHT ON AND DSKY 
OJSPLAY OF ERROR 
CODE 

UNDEFINED 

NOTE: 

NOTE! 

2 . CHECK AGC DI SP LAYS PROGRAM 61 

POSSIBLE PROGRAM ALARM . If AVERAGE 
G JS NOT RUNNING AT THIS TIME DSKY 
WILL DISPLAY: 

V05 N3l 
Rl - 01421 

COMP FAIL LIGHT WILL ILLUMINATE 
GO Tu ~ACKUP PROCEDURES 

POSSIBLE PR OGRAM ALARM . IF UNIT 
IV X RI 15 NOT WITHIN 20 DEG OF 

+Y COMP FAIL LIGHT will 
- SM 

ILLUMINATE ANO DSKY WILL UJSPLAY: 

l . V0 5 N3l 

P 6 1 

127 0 

1280 

1290 

'300 

Col 



HULO 

IS UN IT ( V X RI 

WITHIN 20 DEG OF 
-Y 

-SM 

, Y ,N 

CO MMAND PROGRAM , 
ALARM AND •••••••••••••••••••••••• 
DISPLAY 

VO> N31 
Rl - 0 1427 

COMMAND PROGRAM . 
ALARM AND DISP LAY •••••••••••••••••••• 

V05 N31 
Rl - 01426 

wAIT 5 SEC 

FLASH VERB - NOUN TO 
RtOUEST PROCEED AND 
DISPLAY: 

Vl 6 N53 
R l - G MAX 
R2 - GAMMA El 
R3 - TFF 

G MAX - MA X PREDICTED 
G FOR FREE FAL L AND 
ENTRY AT BANK ANGLE 
OF 60 DEG IL/D MAX 
; , 341 , IN GS TO 
NEARE; T , 0 1 G, 

OBSERVE COMP FAIL 
LIGHT ON AND DSKY 
DISPLAY OF ERROR 
CODE 

OBS ERV E COMP FAIL 
LIGHT ON AND DSKY 
DISPLAY OF ERROR 
CODE 

MONITOR DSKY: 
OB SE RV E VERB - NOUN 
FLASH AND DISPLAY )F 
G MAX, TFF AND 
GAMMA El 

Rl - 0 1427 
INDICATES UNIT IV X RI 

IS WITHIN 20 DEG OF -Y 
-SM 

WHICH IS ACCEPTABLE, 
FDA! ATTITUDE DISPLAY 
WILL BE INVERTED, 

UR 2, V05 N31 

• 111, SET OET 

Rl - 01426 
INDICATES UNIT <V X R> 

IS NOT WITHIN iO DEG OF 
-Y 

-SM 
GO TD BACKUP PROCEDURES, 

1, CHECK AGC FLASHES VERB-NOUN TO RE-
OUE~T PROCEED AND DISPL AYS : 

Vl 6 N53 
Rl - GMAX 
R2 - GAMMA El 
R3 - TFF 

G MA X - PREDICTED G FOR fREE FAL L 
AND ENTR Y AT BANK ANGLt OF 60 
DtGREES IL/D MAX ; , 341, IN GS 
TU NEAREST , Ol G, 

P 6 1 

132 0 

1330 

134 0 

13 50 

1360 

P 61 



GAMMA <I - FLIGHT 
PATH ANGLE, ANGLE 
B<TWE<N INERTIA L 
VELOC ITY AND THE 
LOCAL HORIZONTAL 
AT TH< ENTRY INTEk­
FACE ALT!lUDE 
(300,000 FT) IN 
llEGREES TO NEAREST 
, 01 lllG, 

lFF - TIME OF FREE 
FALL TO 300 , 000 FT, 
ABOVE FISCHER 
ELLIPSOID , IN MIN 
AND SEC TO NEAREST 
SEC, MAX DISPLAY 
15 59 >9 , 

~~IT FO~ KEY BO AR D 
t.1' fH Y 

TE SMl~ >fE FLASH UPON 
,EC EI Pl OF PR OCEED 
~• >FIE• 30 SEC 

SET lFF INTO DIGITAL 
EVENT T !MER 

KEY IN PR OCEED 
V 33 E 

GAMMA El - FLIGHT PATH ANGLE, 
ANGLE BETWEEN INERTIAL VEL­
OCITY AND THE LOCAL HORI­
ZONTAL AT THE ENTRY INTERFACE 
ALTITUDE (300,000 FT> IN 
DEuREES TO NEARE51 , 01 DEG, 

Tff - TIME Of FREE FALL TO 300,000 
FT, ABOVE FISCHER ELLIPSOID 
IN MIN AND SEC TO NEAR<5T SEC, 
MAX DISPLAY 15 59 59, 

2, SEl DIGITA L EVENl TIMER FOR TFF 

A, s.T DIG!lAL EVENT TIMER START/ 
STOP 5W!1CH AT STOP 

B, Scl RE5El/UP/DO•N 5w Al RE5El 

c. AUJU51 OIGllAL cVENl l!MER MIN• 
5• 10 ADVANCE l!MER 10 POIN T 
Ot- SYNCHRONIZAl ION 

0 , AuJU51 DIGITAL EVENl l!MER 
SEC , 5W 10 ADVANCE llMER 10 
PUINT OF SY~CHRONIZAl!UN 

E, Sll DIGITAL EVENT TIMEk RESET/ 
U~/DOWN Sw Al DOWN 

f, Sci DIGITAL EVE~T lJMEk 51 AHT/ 
510P SWITCH TO 5TAR1 AT SYNC 
T1ME 

3, KEY IN PROCEED 
V 33 t. 

• • 5El L!Mll CYCLE 5• TO OFF 

P 61 
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1390 

it4 00 
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150- AT f 
CUl'tT MOV!:. 
µ~t51:. 1'4T 

SC:, - ~&~ 
AT I ITUllE 
IJrH:.St::. ,-d 

DO AT T. CONT . MODE •••••••••••••••••••• DO ATT. CON T. MODE 
CHECK RO UTI NE IR 11 CHE CK ROU TI NE CR ii 

SELECT CSM ORIENTA­
TI ON W. R.T. EA RTH 
FOR CM/SM SEPARA­
TI ON FROM STORAGE 

CALCULAT E CSM INE R­
TI AL ORIENTATI ON FDR 
CM/SM SEP ARA TI ON AND 
ST OR E FOR USE BY 
ATTITUDc MANEUVER 
ROU TI NE IR 2 11 

DO ATTI TUDE MANEUVER 
ROUTINE IR 211 

TERMINATE PR OGR AM 
61 AND GD ON TD 
ENTRY - CM/SM SEP­
ARATION AND PRE ­
ENTRY MaNEUVER 
PROGRAM IP 621 

. 
EX IT P 61 

DD ATTITUDE MAN EUV E~ 
ROUTINE CR 211 

MON ITOR 
OB SERVE 
OF P 61 
OF P 62 

DSKY : 
TERMINATION 

AND DISPLAY 

EXIT P 61 

• I V 

• V 

• VI 

PERFURM ATT. CON T. MODE 
CHEC K ROUTINE IR 11 

NOTE: AT START OF ROU TINE RI THE 
TFF DISPLAY 15 NO LONGER UP­
DATED ALTHOUGH IT REMAINS IN 
R3. 
THE DISPLAY SHOULD BE IGNORED 
AND THE DET USED AS THE TFF 
REFERENCE. 

PERFURM ATTITUDE MANEUVER ROU TINE 
CR2 1 l 

CHECK AGC DISPLAYS PROGRAM 6 2 

1430 

1440 

14 50 

14 60 

1"1 0 



1-'UM.iJUSt: 

APJLLO COMPUT ER LOGIC CHECKLIST INTERFACE 

ENTRY- CM/SM SEPA<ATION AND PRE-ENTRY MANEUVER PROGRAM ( P62J RtV 9 6-20-66 

<I> TO NOTI FY CREo WHEN G+N IS PREPA RED FOR CM/SM SEPARATION. 

<21 TO SWITCH THE G+N SYSTEM AND SC~ INT O THE CORR ECT MODES FOR ENTRY AND TO ORIENT THE CSM TO THE CORRECT AlllTUUE 
FOR ATMOSPHERIC ENTRY, 

AS ,uMµJ IONS: II) THE PROGRAM 15 ENTERE D WITH ADEQUATE FREE FALL TIME TJ ACCOMPLISH CM/~M SEPARATION AND TO COMPLETE THE MANEUVck 
FROM A WORS T CASE START!No ATTITUDE, 

12) THE IMU 15 SATISFACTJ<ILY ALIGNtD FOR ENTRY, 

(3) THE PROGRAM 15 AUTOMATICALLY SELECTED BY THE ENT RY MANEUVER TO CM/SM ~EP ARAT[ON ATTITUDE PROGRAM (P6ll OR IT MAY 
BE ~ELECTED MANUALLY, 

AGC MESC CREW CHECKLIST 

*I, CONFIRM OR SELECT FOLLOWING POSITIONS 
AT MDC 
NOTE: FUR AHORT CASE uO TO STEP Ill 

PAN EL 

I, DIRtCT RCS - OFF 

2. LIMIT CYCLE - ON 

3, ATTITUDE DEADBAND - MAX 

4, , 051., ENTRY - OFF 

5, LOC ~L VERTICAL - OFF 

6. DE LIA V - OFF 

B. ATTITUDE/MONITOR/t;NTRY -AlTIT UC E 

9 , A•C ROLL CHANNEL - OFF 

10, B&D ROLL CHANNEL - ON 

ll• PIT~H ChANNEL - ON 

TIME 

•I O 

• 20 

TOTAL 
TIM E 



P 62 

12, YAW CHANNEL - ON 

13, ROLL HATE GYRO - NORMAL 

14, PITLH RATE GYRO - NORMAL 

15, YAW RATE GYRO - NORMAL 

PANEL 2~ '4Q 

I, FOAi LTG - AC! 

2, GROUP 1-ACI - CLOSED 

3. GROUP l-AC2 - CLOSED 

4, GROUP 2-ACI - CLOSED 
,so 

5, GROUP 2-AC2 - CLOSED 

b, GROUP 1-MNA - CLOSED 

7, GROUP 1-MNB - CLOSED 

8, GROUP 2-MNA - CLOSED 

9, GROUP 2-MNB - CLOSED 
•b O 

10, D!Rt.CT CONTROL-MNA - CLOSED 

11. D!Rt.CT CONTROL•MNB - CLOSED 

12. A&C ROLL-MNA - CLOSED 

13, A&C ROLL-MNB - CLOSED 

14, B&D ROLL-MNA - CLOSED 
• 70 

15, B&D ROLL-MNB • CLOSED 

lb, PITLH-MNA - CLOSEU 

l 7, PITLH-MNB - CLOSED 

18, YAW -M NA - CLOSED 

19, YAW-MNB - CLOSED 
• 80 

20 , G&N SYNC - OFF 

2 I, EVENT TIMER MNA - CLOSED 

22 , EVENT TIME R MNB · CLOSED 

P 62 

J.1~ 



23, GIM~AL MOTOR CONTHOL PITtH 
BAT A - OPEN 

24, GIMtlAL MOTOR CONTROL PITtH 
BAT B - CLOSED 

25 , GIMtlAL MOTOR CONTROL YAW 
BAT A - OPEN 

26, GI MbAL MOTOR CONTROL YAW 
BAT B - CLOSEO 

MISCELLANEOUS 

I , TRAN SLATI ON CONTROLS - UNLOCKlD 

2, ROTATION CONTROLS - UNPINNE D 

PANEL 6 

I , ATTITUDl SET - OFF 

PANEL 7 

I , NORMAL/OFF/DIRECT ON - OFF 

PANEL 2 

I, FOAi SELF TEST - OFF 

2, FOAi BRIGHTNESS - SET 

3, FCSM - AUT O/OV ERRIDE - AUTO 

4 , FCSM - ON/OFF /R ESET - OFF 

PANEL 24 

I , SCS POWER - ACI 

2, RAT t GYRO POWER - AC I 

3, BMA~ POwER - AC2 

4 , ROT•T JON CONTROL ~O WE R - AC2 

p 6, 

1 90 

,1 00 
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5, TVC POWER - OFF 

b, TVC POW ER - OFF 

7, MESC PYRO - SAFE 

B, MESC LOGIC - OFF 

PANEL 3 

I, PITCH GIMBAL MOTOR - OFF 

2, PITlH GIMBAL MOTOR - OFF 

3, YAW GIMBAL MOTOR - OFF 

4, YAW GIMBAL MOT OR - OFF 

5, INJtCT PREVA LVE A - OFF 

b , INJECT PREVALVE B - OF F 

PANE L 14 

I , UPTEL - BLOCK 

2, DSKY BR IGHTNESS - SET 

PANEL 22 

I, IMU HTR - MNA - CLOSED 

2, IMU HTR - MNB - CLOSED 

3, IMU- MNA - CLOSED 

4 , IMU-M NB - CL OSE D 
5, COMPUTER-MNA - CLOSED 

b , COMPUTER - MNB - CLOSED 

7, OPT ICS- MNA - OPEN 

B, OPT JCS-MNB - OPEN 

9, AC POWER-AC! - CLOSED 

10 , AC eO•ER - ACZ - OPEN 

P bl 

11 50 

l lbO 

II 70 

11 B0 

• J9 0 
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15>- A 11 
CO~l MlJUt 
P"tSt~l 

SC!:>-ll • r>I 
ATT I Tuut 
PRtSt ,, T 

, AGC PRQG 
, SELECTION 

IS PROG"AM ALLOWED? 

Y, , N 

COMMAND CHECK 
FAIL ALARM 

REStT CHECK 
FAIL ALARM 

,CREW PROG 
,SELECTI ON 

KEY IN ENTRY: 
CM/SM SEPARATION A~~ 
PRE-ENTRY MANEUVER 
PROGRAM (P621 

V37E 62E 

OBSERVE COMP 
FAIL LIGHT ON 

PRESS ALARM RESET 
TO TURN OF F COMP 
FAIL LIGHT 

• 11 

11, G•N - AC POWER - AC! 

12, MESL ARM A - OPEN 

13, MESC ARM B - OPEN 

14, MESL LOulC A - OPEN 

15, MESL LOulC B - OPEN 

PANEL 11 

I , CAU T/WARN MODE - CSM 

PANEL lo 

l , C/M-S/M SEP - OFF 

SELELT ENTRY CM/SM SEPARATION ANU 
PRE-tNTRY MANEUVER PROGRAM (P621 

I , KEY IN PROGRAM 62 
V37E 62E 

NOTE: 

POSSIBLE CHECK FAIL, IF PRESENT 
PROG"AM DOES NOT ALLOW SELECT ION OF 
P62 THE COMP FAIL LIGHT WILL 
ILLUM I NATE ANO THE OLD PROGRAM 
DISPLAY WILL REMAIN , 

P bl 

1200 

,210 

•22 0 

t<'.3 0 

po, 



HOLll FOR NEW 
PROuRAM SELECTI ON 

GO TO PR OGR AM 
SEL ECTE D 

EXIT P--

ST AR T ENTRY-
CM/S M SEPARATI ON AND 
PR E-ENT RY MA NEU VER 
PRO<.,R AM (P b 2 ) 
DI Sµ LAY µROGRA M b2 

WA S THI S PROGR AM 
SE LEC TE U MA NU ALLY? 

. N • y 

IS AV ERAG E G 
RUNNI NG? 

, Y , N 

COMMA ND PROGR AM 
ALAR M AND DISPL AY,,,,,,,,,,,,,,,,,,,, 

V0 5 N3 1 
RI - 0 14 21 

CONSULT BACKUP 
PROCEDURES 

KEY IN PROGRAM 
SELECTION AS 
SELECTED 

. 
EX IT P--

MON !TOR OSK Y: 
OBSER VE DISPLAY OF 
PROGRAM b2 

OBSER VE COMP FAIL 
LIGHT ON AND DS( Y 
DISPLAY OF ERROR 
CODE 

NOTE: 

<.,OTO BACKUP PROCEDURES AND 
RESELECT A PROGRAM WHICH 15 
ALLOWED, 

2, CHECK AGC DISPLAYS PROGRAM b2 

POSSIBLE PROGRAM ALARM, IF AVERAGE 
G 15 NOT RUNNING AT THIS TIME DSKY 
WILL DISPLAY: 

V05 N31 

P b2 

l2b 0 

,21 0 

•28 0 

• 290 

13 00 



UNDEFINED 

I S UN I T ( V X R) 

WITHIN 20 DEG OF 
•Y 1 

•SM 

. Y •N 

JS UNIT (V X R) 

WITHIN 20 DEG DF 
- Y 

-SM 

. Y 

COMMANU PROGRAM 
ALARM AND 
UJSPLAY 

VOS N31 
RI - 01427 

COMMAND PROGRAM 
ALA RM AND DISPLAY •••••••••••••••••••• 

VOS N31 
RI - 01426 

WAIT 5 SEC 

UNDEFINED 

OBSERVE COMP FAIL 
LIGHT ON AND DSKY 
DISPLAY OF ERROR 
CODE 

OBSERVE COMP FAIL 
LIGHT ON AND DSKY 
DISPLAY OF E~RDR 
CODE 

NOTE: 

RI • 01421 
COMP FAIL LIGHT WI LL ILLUMINATE 
GO TU BACKUP PROCEUURES 

POSSIBLE PROGRAM ALARM, IF UNIT 
IV X R> IS NOT WITHIN 20 DEG OF 

•Y COMP FAIL LIGHT WILL 
-SM 

ILLUMINATE AND DSKY WILL DISPLAY: 

UR 

I , V05 N31 
RI - 0 1427 
INDICATES UNIT IV X R) 

15 WITHIN 20 DEG OF - Y 
-SM 

WHICH IS ACCEPTABLE. 
FDA! ATTITUD E UlSP LAY 
WILL BE INVERTED, 

2 . VOS N31 
RI - 01426 
lNDlCATtS UNIT (V X RJ 

NOT WITHIN 20 UEG OF 
-Y 

- SM 
GO TO BACKUP PROCEDURES. 

• Ill VER IF Y OR SET CONTROLS AT MDC: 

SYS. ENGR .: 

1310 

1320 

1330 

1340 

I • ENGAGE FO UR MESC CIR CUIT BREAKERS • 360 

P 62 

P 62 



DO ENTRY CONTROL 
MOOE CHECK 
ROUTINE !R 3 1 

• • FLASH VERB- NOUN 
•••••••••• TO REQUEST PLEA SE 
HULD PERFORM CM/SM SEPAR­

ATION: 

3/J/ 

V50 N25 
RI - 000 41 

STA RT SCAN FOR 
SEPARATE 
DISCRETEc 

DO ENTRY CON TROL 
•••••••••••••••••••• MODE CHECK 

START CM/SM 
SEPARATIJN ••••••••• 
SEQUENCE 

PRESSURIZE CM 
RCS SYSTEM 

TRANS FE R ATTITUDE 
CON TRO L FROM SM RCS 
TO CM RC S 

ROUT I NE < R 31 

MONITOR DSKY; 
OBSERVE VERB - NOUN 
FLASH TO REQUEST 
PLEASE PERFORM CM/S~ 
SEPARATION 

CM/SM, 
NOT, 

SEPA-, 
RATED, 

,CM/S~ 
,SEPAR­
.ATED 

-------------. MOVE CM / SM , 
SEP SWITCH TD, 
UP ON CREW • 
SAFETY PANEL, 

NAV; 

• 2• SET CAUT/WARN MODE SW TO C/M 

PILOT: 

• 3. SET MESC PYRO SW TD ARM 

• 4. SET MESC LOGIC SW TO LOGIC 

• IV 

• V 

• 
• 

I, 

PERFORM ENTRY CONTROL MOUE CHECK 
ROUT INE (R 31 

PERFORM CM/SM SEPARATION 

CHECK AGC FLASHES VERB-NOUN TO 
REQUEST PLEASE PERFORM CM/SM 
SE PARA Tl ON; 

V50 N25 
RI - 00041 

2, SET LIMIT CYC LE SW TO OFF 

3, SET FOAi SELF TEST SW TO ON 
CHECK RATE INDICATORS 
SET FOAi SELF TEST SW TO OFF 

4, SET C/M-S/M SEP TO SEP 

5, AFTER CM/SM SEPARATION HAS 
OCCURED : 

KEY IN ENTER 

6, SET RCS TRANS SW TO CM 
MOMENTARILY TO BACKUP 
CM- SM RCS TRANSFER 

P 62 

#37 0 

#380 

1390 

N4 00 

N41 0 

P 62 



RECt lVE SEPARA• • SEND CM/SM 
TI ON Dl~CRETE •••••••SEPARATIJN 
----------------• DISCRETE TO AGC 

• STAR T 5 SEC 
TIMER 

START C~/SM 
SEPARATI ON: 

(I) MECriANICAL 
SEPARATION DF 
CM/SM 

<2> SM BACKAWAY 
SEOuENCE 

WAIT FOR 
KEYbOARD 
ENTRY 

•••••••••••••••••••• WH EN SAT ISFI ED THAT . 

TER MINATE FL ASH 
UPON REC EIPT OF 
ENTt R OR PROCEED 

ENTtR . . PROCEED 

H• S SEPARA TION 
DIS(R ETc BEE N 
REC EIVEU? 

N. . Y 

CM/SM SEPARATION 
HAS SATISFACTORILY 
OCCURED KEY IN 
ENTER 

KEY IN PROCEE D 
VHE 

7. IF y50 N25 FLASH CON TINUtS AGC HAS 
NO T RECE IVED SEP DISC RETc. WHEN 
SATISFIED THAT SEPARATI ON HAS 
OCCURED: 

KEY IN PROCEED 
V33E 

P b2 

1420 

14 30 

144 0 

l4 b 0 

p b( 



HA5 TIMER 
REACHED 5 5EC? 

Y. 

5ET HEA05 DOWN/LIFT 
UP 
-00001 

COMPUTE CM 
INERTIAL ATTITUDE 
NECE55ARY TO GIVE 
THE CORRECT ANGLE 
OF ATTACK (ALPHA) 
AT ENTRY INTO 
THE ATMOSPHERE 

5TORE CM ATTITUDE 
REQUIRED FOR U5E 
BY ATTITUDE 
MANEUVER 
ROUTINE 

CALL ATTITUDE 
MANEUVER ROUTINE 
CR 2 11 

DO ATTITUD E 
MANEUVER ROUTINE 
(R 211 

* VI PERFORM ATTITUDE MANEUVER ROUT I NE 
!R2 I I 

'48 0 

1490 

#5 00 

•510 

#52 0 

P 62 



155-t. NTKY 
MOUE 
PRESENT 

5(5- G&N 
ENTRY 
PRESt. NT 

15 LIFT UP/ DDWN 
SU TD LIFT UP 
1-000 01 l 

y. 

CHANGE CM ATTI­
TUDE REQU IRED TO 
LI FT DOWN FOR 
USE BY THE ATTI­
TUDE MANEUVER 
ROUTINE 

CALL A TT 1 TUDE 
MA NEUVER ROUTINE 
IR2l l 

TEKM ! NAT E PROGRAM 
62 AND y Q TO ENTRY­
!N !T!AL!ZAT !ON PROG . 
IP 63 J 

EXI T P 62 

DO ATTITUDE 
MANEUVER ROUTINE 
IR2I l 

MONITOR DSKY: 
OBSERVE TERM!NATI O~ 
OF P 62 AND DISPLAY 
OF P 63 

EXIT P 62 

* Vl 1 

• VI I I 

IF LIFT DOWN WAS KEYED IN PERFORM 
ATTITUDE MANEUVER ROUTINE (R2IJ 

CHElK AGC DISPLAYS PROGRAM 63 

P 62 

1530 

1540 

1550 

15 60 



PuHPU5t.; 

APOLLO COMPUTER LOGIC CHECKLIST INTERFACE 

ENTRY - INITIALIZATION PRJGRAM (Pb3) REV 8 b/20/bb 

Ill TO INITIALIZE THE ENT,Y EUUATION5 A5 DESCRIBED IN SECTION 5.4 R-507. 

12) TO CONTINUE TO HOLD TME CM TO THE CORRECT ATTITUDE WITH RESPECT TO THt ATMOSPHERE FOR THE ONSET OF ENTRY 
DECELERATION. 

13) TO ESTABLISH ENTRY D5~Y DISP LAY S. 

(4) TD 5EN5E .o5G AND DISPLAY THIS EVENT TO THE CREW BY SELECTING THE ENTRY-POST o.o5G PROGRAM (Pb4). 

ASSUMPTIONS; Ill THE PROGRAM 15 NORMALLY AUTOMATICALLY SELECTED BY THE ENTRY-CM/SM SEPARATION AND PRE-ENTRY MANEUVER 
PROuRAM 1Pb2). 

PROG 
CUN T 

I SS EN T~Y 
MOU t. 
PRt.5t NT 

SC5- GU< 
ENTRY 
PRt.SE NT 

AGC 

. AGC PROG 

. SELECTI ON 

START ENTRY -
INITIALIZATION 
PRO GRAM (b3) 
DI SPLAY PROGRAM b3 

PERFORM ENT RY 
INITIALIZATION 
ROUTINE !SEE SECTION 
5.4 R5 071 WHICH 
INCLUDES: 

GRJUND CREW 

MONITOR D5KY: 
OBSERVE DISPLAY OF 
PROGRAM b3 

CHECK LI 5T 

• I. CHECK AGC DISPLAYS PROGRAM b3 

•1 0 

•20 

TOTAL 
TIMt. 

P b3 



A-CONTINUE CALCU­
LATI ON OF !N!T!AL 
ROLL ANGLE AS A 
FUNCTI ON OF 
INERTIAL VE LOCITY 
AND FLIGHT PATH 
ANGLE , (ALWAYS 
RESULTS IN ROLL=O 
DEGREE OR LIFT UP 
FUR MISSION 2041, 

B- CONT!NUE CALCULATION 
OF DESIRED S/C 
PITCH ANO YAW 
ATTITUDE AS DETERMI ­
NED BY THE VEH ICLES 
POSITION ANO VE L­
OC IT Y W,R , T, THE 
ATMOSPHERE , PR IOR 
TO , 05G THIS 
ATTITUDE IS ZERO 
S!DESL!P ANO ANG LE 
OF A TT ACK NEAR 
TRIM VALUE , 

MAINTAIN CM ATTITUDE 
FOR LIFT VECTOR UP/ 
DOWN ZERO S!DESL! P 
AND TRIM ANGLE OF 
ATTACK 

DISPLAY ON OSKY: 
Vl6 N54 
RI- BETA 
RZ - G 
R3 - R TO TARG 

BETA- COMMANDED BANK 
ANGLE IN DEGREES 
TO NEARES T ,01 
DEGREE , 

G - PRESENT G, IN 
G•S TO NE AREST , 01 G 

MONITOR OSKY: 
OB SERV E DISPLAY OF 
BE TA , G ANO R TO TA~• 

MONI TOR G+ N CONTROL 
OF PRE - ,05G CM 
ATTITUDE: 
(I) DSKY: 

CHECK AGC DISPLAYS BETA AND G 
Vl6 N54 
RI - BETA 
R2 - <:, 
R3 - R TO TARG 

BETA- COMMANDED BANK ANGLE, IN 
DEGREES TO NEAREST , 01 DEGR EE, 

G - PRESENT G, IN G•S TO NEAR ­
EST , 01 G, 

R TO TARG - RANGE TO GO TO THE 
DtS!REO SPLASH POINT ASSU MI NG 
SPLASH POIN T LOCATED AT CALCUL­
ATED IMPACT TIME, IN NAUTIC AL 
MILES TO NEAREST ,1 NM, 

P 63 

13 0 

t 40 

, so 

• 60 

• 10 

P 63 



307 

R TO TARG - RANGE TO 
GO TO THE DESIRED 
SPLASH POINT 
ASSUMIN<, SPLASH 
POINT LOCATED AT 
CALCULATED IMPACT 
TIMt, IN NAUTICAL 
MILES TO NEAREST ,lN~ 

WAIT FOR , 05G 
INDICATION 

ENTRY LOGIC DETECTS 
, 05G 

TERMINAfE Pb3 AND GO• ••••••••••••••••••• 
TO ENTR Y-POS T 0 , 05G 
PRQ <,RAM ( Pb4) 

Rt-BETA REMAINS AT 
180 DEG, FOR LIFT 
DOWN/HEADS UP OR AT 
0 DEG FOR LIFT UP/ 
HEADS DOWN DEPENDINo 
UPON ATTITUDE REQ­
UESTED BY CREW IN 
Pbl 

R2-G INCREASES TJ 
,05 

R3-R TO TARG• 
DECREASING 

(2) FDA!; 
ATTITUDE RAT ES 
LESS THAN••DEG,/ 
SEC, 

ATTITUDE ERRORS 
LESS THAN --DEo, 

BALL: ROLL= DEo 
CORRESPONDING TJ 
BETA !N Rl DSKY 
DISPLAY 

PITCH= 272 DEG 

YAW: 0 DEG 

MONITOR DSKY; 
OBSER VE TERM!NAT!O~, 
OF Pb3 AND DISPLAY 
OF P64 

, Y ,N 

* 111, MONITOR G+N ATTITUDE CONTROL 

• 

• !V 

A, MONITOR DSKY DISPLAY: 

Rt-BETA REMAINS AT 180 DE<, FO~ 
LIFT DOWN/HEADS UP OR AT O DEG 
LIFT UP/HEADS DOWN DEPENDING 
UPON ATTITUDE REQUESTED BY 
CREW IN P62 

R2•G OBSERVE G INCREASE TO , 05 

R3-R TO TARG·DECREAS!NG 

B, MONITOR FDA!; 

ATTITUDE RATES LESS THAN --DEG/SEC 

ATTITUDE ERRORS LESS THAN --DEG 

BALL; ROLL=ANGLE SHOULD CORRESPOND 
TO BETA !N RI DSKY DISPLAY 

PlTCH=272 DEG 

YAW:O DEG 

WHEN K2 DISPLAYS ,05G CHECK AGC 
DISPLAYS PROGRAM b4 

DETERMINES/CHAS PASSED THR OUGH 
, 05 G oY: 

p bJ 

•BO 

•90 

61 00 

111 0 

11 20 

113 0 

p bJ 



ISS- E.NTHY 
MOUE. 
PH tSE. NT 

SCS- GbN 
ENTRY 
PRtStNT 

!108 

EXIT Pb3 

EXIT Pb3 

------------------. HAS , 05G OCCURED 
YE T ACCORDING TD: 

(Al RZ• , 05G , 
IBJ SEAT OF PANTS, 
!Cl APPROXIMATE 

ELAP SED TIME, 
FROM 300 , 000 
FEET 

, Y , N 

GO TO BACKUP 
PROCEDURES 

A, RZ kEACHES , 05G 

B, SEAT OF PANTS 

C, APPkOX ELAPSE D TIME FROM 300, 000 
FT, 

WARNINu: 
IF A<,C DOES NOT DISPLAY Pb4 AT , 05 
G (APPROX! GO TO BACKU~ PkOCEDURES 

P b3 

ll40 

l l50 

llbO 



PUHPOSt: 

APOLLO COMPUTER LOGIC CHECKLIST INTERFACE 

ENTRY-POST 0.05 G PROGRAM (P b4) REV 4 

I . TO START ENTRY GUIDANCE AT . OSG AND CONTINUE IT TO . 2,. (APPROX 10 SEC) 

2, TO ESTABLISH THE o.os, MODE IN THE SCS. 

3. TO SENSE .2G AND THEREJPON TO SELECT THE ENTRY - FINAL P~ASE PROGRAM !Pb7l 

4, 10 CONTINUE ENTRY DSKY UISPLAYS 

b/20/bb 

ASoUMPTIUNS: (II THE PROGRAM 15 NORMALLY AUTOMATICALLY SELECTED BY THE ENTRY INITIALIZATION PROGRAM (P b3l , 

!SS-t.NTkY 
MOUE 
PRtStNT 

SC,- ~6N 
t. NIRY 
PRESENT 

AGC 

• AGC PROG. 
.SELECTION 

START ENTRY - POST 
Q.05 G PROGRAM 
(P b4l 

GRJUND 

OISPLAY PROGRAM b4 • • • • • • •• • • • • • •• • • •• • 

CREW 

MONITOR DSKY: 
OBSERVE DISPLAY OF 
PROGRAM b4 

SET 0.05 GENTRY 
Sw ITCH ON SCS 
CONTROL PANEL TD J~ 

• I. CHECK AGC DISPLAYS PROGRAM b4 

• II. PILOT: 

PANEL 8 
SET ,USG ENTRY SWITCH TO ON , 

T !ME 

01 0 

•2 0 

TUT AL 
TIME 

P 64 



CONTINUc. THE DSKY 
DISPLAY ESTABLISHED 
IN P b3 . 

Vlb N54 
RI-BETA 
R2-G 
R3 - R TO TARG 

BETA- COMMANDED BANK 
ANGLE . IN DEGREES 
TO NEAREST . 01 
DEGREE 

G- PRESENT G. IN GS 
TO NEAREST .OlG 

R TO TARG - RANGE TO 
GO TO THE DESIRED 
SPLASH POINT ASSUMING 
SPLASH POINT 
LOCATION AT CALCUL­
ATED IMPACT TlME. 
IN NAUTICAL MILES TO 
NEAREST .1NM. 

COMMAND CM ATTITUDE 
IN ACCORDANCE WITH • • •• •• • •• • • •• ••• ••• • 
AGC ENTRY LOGIC (SEE 
SECTION 5.4. R 507) 

FOR A NOMINAL MISSION 
204 ENTRY (EITHER 
FROM ORB IT OR BOOST 
ABORT) THE AGC WILL 
GO DIRECT LY FROM P b4 
TO P b7 ~HENG• . 2 

MONITOR G+N CONTROL 
OF ENTRY: 
IA) FDA!: 

A TT ERRORS LESS 
THAN --DEG 

ATT RATES LESS 
THAN --DEG/SEC 

BALL INDICATES 
LIFT VECTOR 
DIRECTION COR­
RELATION WITH 
BETA 

(8) DSKY: 
Rt-BETA VARIES 
TO LIM! T G AND 
CONTROL LIFT 
VECTOR 

R2-G SHOULD BE 
INCREASING 

R3 - R TO TARG IS 
CONTINUALLY 
DECREASING 

MONITOR DSKY: 
WHEN R2 DISPLAY 
INDICATES . 2G 
OBSERVE TERMINATION 
OF P b4 AND DISPLAY 
OF P b7 

• lll. MONITOR G+N CONTROL OF ENTRY 

! . CHECK AGC DISPLAYS: 

A. FIJAi: 

Vlb N54 
RI-BETA 
R2-G 
R3 - R TO TARG 

BETA - COMMAND BANK ANGLE 
IN DEGREES TO NEAREST . 01 
DEGREE 

G - PRESENT G. IN GS TO 
NEAREST .01 G 

R TO TARG - RANGE TO GO TO 
THE DESIRED SPLASH POINT 
ASSUMING SPLASH CALCULATED 
IMPACT TIME. IN NAUTICAL 
MILES TO NEAREST .1 NM. 

All ERRORS LESS THAN - - DEG 
PITCH• YAW RATES LESS THAN• OR 
- 2 DEG/SEC 
BALL INDICATES LIFT VEClOR 
DIRECTION CORRELATED WITH BETA 

B. DSKY: 
RI-BETA VARIES TO LIMIT 
G AND CONTROL LIFT VECTOR 
Rl-G SHOULD BE INCREASING 
RJ-R TO TARG IS CONTINUALLY 
De.CREASING 

• IV• WH EN k2 DISPLAY INDICATES . 2G CHECK 
AGC DISPLAYS PROGRAM b7. 

P b4 

130 

140 

15 0 

lb O 

•70 

• BO 

P b 4 



150- tNTRY 
MOUt 
PRt5EN1 

5C~-l>ON 
ENIRY 
PR t5c NT 

TcRMINATE P 64 AND GO 
TO ENTRY-FINAL PHASE 
PROGRAM lP 671 

EXIT P 64 

, y ,N 

GO TD BACKJP 
PROCEDURES 

EXIT P 64 

P 64 

•90 



END OF RUN 



PUHPOSE: 

APOLLO COMPUTER LOGIC CHECKLIST INTERFACE 

ENTRY - FINAL PHASE PROGRAM IP 671 REV 3 6/20/66 

Ill TO CONTINUE ENTRY GUIDANC E AFTER ,2G UNTIL TERM!NAT!J~ OF STEERING WHEN THE CM VELOCITY WRT EARTH 
IALT!TUOE ABOVE THE FISCHER ELLIPSOID 15 APPROXIMATELY 65 ,000 FT,J, 

121 TO CONTINUE ENTRY DSKY DISPLAYS , 

ASo UMPTlONS: 111 THE PROGRAM IS AUTOMATICALLY SELECTED BY THE ENTRY-PJST 0, 05G PROGRAM iP64), 

PHOG 
CONT 

lSS-tNTKY 
MO~E 
PRtStNT 

SCS- G• N 
ENTRY 
PRtStNT 

3/3 

AG( 

. AGC PROG. 

. SELECTION 

START ENTRY - FINAL 
PHASE PKOGRAM IP 67) 

GROUND 

DISPLAY PROGRAM 67 ••• • • ••• •••••••••••• 

CONTINUe DSKY DIS-
PLAYS OF P64 EXCEPT •••••••••••••••••••• 
CHANGE R3 FROM R TO 
GO TOR PRED- R TO TARG 

V 16 N71 
Rt- BE TA 
R2 - G 
R3 - RPRED - R TO 
TA RG 

CREW 

MON !TOR OSK Y: 
OBSERVE DISPL AY OF 
PROGRAM 67 

MONITOR G+N CONTROL 
OF ENTRY: 

IAJFDAl: 
ATT ERRORS LESS 
THAN --DEG 

ATT RATES LESS 
THAN --DEG/SEC . 

• 1. CHECK AGC DISPLAYS PROGRAM 67 

* II• MONITOR G+N CONTROL OF ENTRY: 

• 1 • CHECK AGC DISPLAYS: 
Vl6 N71 
fil-BETA 
R2 - G 
R3-R PRED - R TO TARG 

BETA - COMMANDED ~ANK 

1000 FT/SEC 

TIME 

• 10 

TO TAL 
T!Mt 

• 20 

• 30 

P 67 



HOLL) . 

BETA- COMMAND ED BANK 
ANGLE. IN DEGR EE S 
TO NEARE ST . 01 
DE GREE 

G- PRESENTG. IN GS 
TO NEAREST . O!G 

R PR ED- R TO TARG - THE 
EN TR Y STEERING 
EHROR SIGNAL. 
THE RANGE TO THE 
PREDICTED SPLASH 
POINT MINUS RANGE 
TO GO TO THE DE ­
DESIR ED SPLASH 
POINT BASED ON 
PRESENT POSITION 
AND VELOCI TY. IN 
NAUTICAL MILES TO 
NEAREST ol NM . 

COMMAND CM ATTITUDE 
IN ACCORDANCE WITH 
AGC ENTRY LOGIC <SEE 
SECTION 5 0 4, R507l 

WHEN CM VELOCITY WRT 
EARTH • 1000 FPS 
FLASH VERB- NOUN 

BALL INDICATES 
LIFT VEC TOR 
DIRE CTI ON COR­
RELATION WITH 
BETA 

(B l OSKY: 
RI - BETA VARIES 

TO LIMIT G AND 
CON TROL LIFT 
VECTOR . 

R2 - G SHOULD 
REMAIN LESS THA~ 
10 G. 

R3 - RPRED - R TO 
TARG SHO LD RE­
MAIN AT ZERO 

MONITOR DSKY: 
OB SE RVE VERB - NOUN 
FLASH 

• 111 , 

ANGLE , IN DEGREE S TO 
NEAREST . 01 DEGREE 

G - PRESENT G, IN GS TO 
NEAREST , OIG 

R PRED - R TO TARG - THE 
ENTRY STEERING ERROR 
SIGNAL. THE RANGE TO 
THE PREDICTED SPLASH 
POINT MINUS RANGE TO GO 
TO THE DESIRED SPLASH 
POINT BASED ON PRESENT 
POS I TION AND VELOC I TY, 
IN NAUTICAL MILES TO 
NEARE ST , I NM , 

(Al FDA!: 
All ERROHS LESS THAN 
--DEG 

PITCH• YAW All RATES 
LESS THAN• OR - 2 
DEG/ SEC , 

BALL INDICATES LIFT 
VECTOR DIRECT ION 
CORRE LA TION WI TH BETA , 

(Bl DSKY: 
RI - BETA VARIES TO LIMIT 
G AND CONTROL LIFT VECTOR 

R2 - G SHOULD REMAIN LESS 
THAN 10 G, 

R3 - R PRED- R TD TARG 
SHOU LD REMAIN AT ZERO, 

I , WHEN CM VE LOCITY WRT EARTH 
1000 FPS OB SE RVE VEkB-NOUN 
FL ASH 

P 61 

'40 

t 5 Q 

1 60 

P 67 



sc,-<>•N 
ENISY 
PH le.SENT 

WAIT FO" KEYBOARD 
EN THY 

TERMINATE FLASH UPON 
RECEIPT OF NEW 
PROGRAM 

TE"MINATE Pb7 AND GO 
TO AGC IDLING •••••••••••••••••••• 
PROGRAM IPO O) 

EXIT P67 

MONITOR ALTIMETER 
AND STANDBY TO BAC(­
UP MESC FOR CHUTE 
DEPLOYMENT 

WHEN CM IS ON THE 
CHUTES KEY I N RE ­
QUEST FOR AGC I DLI Na 
PROG RAM IPOO) 
KEY IN 

V37E OOE 

OBSERVE TERMINATIO ~ 
OF P67 AND DISPLAY 
OF POO 

EXIT Pb7 

2, MONITOR ALT IMETER AND STAND~Y 
TO BACKUP MESC FOR CHU TE 
DEPLOYMENT 

3, WHEN CHUTES ARE DEPLOYED 
KEY I N 

V37E OOE 

4, CHECK AGC DISPLAYS PR OG RAM 00 

P b7 

W9 0 

11 00 

111 0 



PU~POSE; 

APOLLO COMPUTER LOGIC CHECKLIST INTERFACE 

CSM ABORT-IST ABORT BURN PROGRAM tP 711 REV 10 

(IJ UPON THE OCCURENCE Of A BOOST ABORT !WITH OR WITHOUT TUMBLING) TO; 

A, MONITOR SEPARATION Of THE SIVB/CSM 

B, MONITOR FI RS T SPS ABORT BURN 

6/20/66 

ASSUMµTI ON S; Ill THE SCS IS IN THE G+N MONITOR MODE AT THE INITIATION JF THE ABORT, 

PROG 
CONT 

121 THE 155 IS IN THE FINE ALIGN MODE, EXCEPT FOR AN ABORT IN THE FIRST 5 SECONDS Of BOOST MONITOR-POST LET JETTISON 
PROGRAM IP 121 AT oHICH TIME THE ISS IS IN THE ATTITUDE CJNTROL MODE, 

131 THE SPS GIMBAL MOTORS ARE ON AND THE GIMBALS ARE AT TME TRIM POSITIONS COMMANDED BY THE SPS MOTOR GIMBAL 
TRIM DIALS WHICH •ERE PRESET ON THE PAD FOR THE CSM FUEL LOADING CONDITIONS AT LAUNCH, 

141 THE DSKY DISPLAYS ESTABLISHED DURING BOOST MONITDR•PJST LET JETTISON ~RoGRAM IP 121 ARE RETAINED WHEN THIS PROG~AM 
IS SfLECTED; 

WHERE; 

Vlb N41 
RI - G MAX 
R2 - PERIGEE ALT 
R3 • Tff 

G MAX-MAXIMUM PREDICTED G FOR FREE FALL AND ENTRY AT A BANK ANGLE OF 60 DEGREES IL/D MAX• 0,341, IN G•S TO 
NEAREST , OIG , 

PERIGEE ALT-ALTITUDE Of PERIGEE ABOVE FISCHER ELLIPSJID, IN NAUTICAL MILES TO NEAREST ,I N,M, 

TFF-TIME OF FREE FALL TO 300,000 FT, ALTITUDE ABOVE FISCHER ELLIPSOIU, IN MIN, SEC TO NEAREST SEC, 
MAXIMUM READING IS 59 59 IIF PERIGEE ALT IS GREATER THAN 300 ,000 FT, THE TFF DISPLAY WILL READ 59 591, 

151 THE PROGRAM IS NORMALLY AUTOMATICALLY SELECTED BY THE BOOST MONITOR-PUST LET JETTISON PROGRAM IPl2) WHEN THE 
CRE• INITIATES A BOOST ABJRT AND THE AGC RECEIVES THE s1va,cSM SEPARATION (ABORT) DISCRETE, 

AGC MESC CREW CHECKLIST T (ME TOTAL 
TIME 



IS >-FI Nt 
ALIGN MUUE 
PHtS t NT 

sc, - MON ll UR 
MOU t. 
PRtStNT 

SJVB/ CSM SEPARATION 
(ABORT) DISCRETE 
MONIT OR ESTABLISHED 
BY BOOST MONITOR 
POS T LET JETTISON 
PROGRAM IP 12). 
WAIT FOH DISCRETE 

CREW PROo 
SELECTION 

START SIVB/CSM SEP- WHEN BOOST ABORT IS 
ARATION SEQUENCE DESIRED TWIST TRANS-

• LATION CONTROL TO 
, • • , .ABORT POSITION ICC•> . 

I• RESET EVENT CLOCK 
TO ZERO 

MONITOR SIVB AUDIBLE 
2. SEND SIVB ENGINE . SHUTDOWN. OBSERVE 
CUTOFF SIGNAL • • • • •LIV ENG NO. l LIGHT 

• ON 

3. START llJRECT 
ULLAGE 

4. SEND S!VB /CSM 
• SEPARATION DIS­

•••••CRETE TO AGC, 

1, 7 SEC DELAY 
THEN 

5, DEADFACt. SIVB/CSM 
uMB I LICAL 

b , FIRE SEPAHA- HAS SEPARATION 
TI ON SQUIBS •••• ,OCCUR ED? 

MONI TOR FIRING OF 
- - - - - - - ---- --------- SEPARATION SQU IBS 

OBSERVE ADAPTER SEP 
LIGHT ON 

,N 

ENABLE RCS 

• I , SELECT BOOS T ABORT 

• TWIST TRANSLATION CONTROL CCW TO 
ABORT POSITION IDETENT> 

• 

• 

• 

l, OBSERVE DET CLOCK RESET TO ZERO 

2. MON I TOR S!VB AUDIBLE SHUT DOWN 

3. OBSERVE L/V ENG NO , I LIGHT ON 

4, OBSERVE ADPT SEP LIGHT ON 

NOTE: IF SEPARATION IS NOT INITIATE D 
BY MESC ACTUATE ADPT SEP !LPB 
AND KEY IN THE CSM AbORT-IST 
ABORT BURN PR OGR AM iP71l 

V37E 71E 

II U 

,20 

nu 

•40 

,so 

P 71 



PRESS 
ADPT 
SEP 
ILPB 

IS P71 DISPLAYED? 

,Y 

IS PROGRAM •••••••••••••••••••• KEY IN 
ALLOWED? V37E71E 

COMMA ND CHECK 
FAIL ALARM 

RESET CHECK 
FAIL ALARM 

HOLD FOR NEW 
PROGR AM 
SELcCT ION 

GO TO PROGRAM 
SELECTE D 

OBSERVE CHECK FAIL 
LIGHT ON 

PRESS ALARM RESET Tj, 
TURN OFF CHECK FAIL 
LIGHT 

CONSULT BACKUP 
PROCEDURES 

KEY IN PROGRAM 
SELECTION AS DESIREJ, 

vnE --E 

NOTE: POSSIBLE CHECK FAIL, IF 
PRESENT PROGRAM DOES NOT ALLOW 
SELECTION OF P71 THE CHECK 
FAIL LIGHT WILL ILLUMINATE 
AND THE OLD PROGRAM DISPLAY 
WILL REMAIN, 

DBSERVt: CHECK FAIL LIGHT ON ILEB) 
PGNS LIGHT ON ILEB> 
COMP FAIL LI GHT ON IMDC> 

uO TO BACKUP PROCEDURES AND 
>ELECT A PROGRAM WHICH IS 
ALLOWED , 

P 71 

•oo 

170 

t8 0 

•90 

,1 00 

P 71 



. 
EXIT P--

START CSM ABORT-IST 
ABORT BURN PROGRAM 
(P71) 

DISPLAY PROGRAM 71 

ST ORE T ABORT (TA) 
: PRESENT TIME 

TERMINATE DELTA V 
MONITOR ROUTINE 
IR 24) 

DISPLAY ON DSKY: 
Vlb Ns2 
RI - DELTA R 
R2 - PE RIGEE ALT 
R3 - TFF 

EX IT P--

MONITOR DSKY; 
•••••••••••••••••••• OBSERVE DISPLAY OF 

PROGRAM 71 
5, CHECK AGC DISPLAYS PROGRAM 71 

-------------------- * SELECT G+N DELTA V 
MODE IN THE SCS, 

LEAVE TRANSLATl~N 
CONTROL IN ABORT 
POSITION TO CONTINJE 
DIRECT ULLAC:,E UNTIL 
SPS ENGINE HAS 
IGNITED 

MONIT OR DSKY: 
OBSER VE DISPLAY OF 
DELTA R, PERIGEE ALT 
AND TFF 

• II, 

b, SELECT G+N DELTA V MODE IN THE 
SCS 

A, SET ATTITUDE/MONITOR/ENTRY 
SW - ATTITUDE 

8, VERIFY G+N/SCS 

c. VERIFY DELTA V 

MONITOR DSKY: 
CHECK AGC DISPLAYS; 

Vlb N42 
RI - DELTA R 

sw 

sw 

R2 - PERIGEE ALT 
R3 - TFF 

- G•N 

- DELTA 

p 71 

UI O 

,12 0 

1130 

V 

114 0 

1150 

P 71 



DELTA R • MISS 
DISTANCE ALONG 
GROUND TRACK FROM 
DISCRETE RECOVERY 
AREA FOR FREE FALL 
ANO ENTRY. ASSUMES 
UP LIFT EQUAL 
TO .17 TIMES DRAG 
ANO NO OUT OF 
PLANE FORCE DURING 
EN TRY• POLAR !TY 
INDICATES OVER• 
SHOOT I•) OR 
UNDERSHOOT l•l OF 
RECOVERY AREA. IN 
NAUTICAL MILES TO 
NEAREST .I NM . 

PERIGEE ALT• ALTI• 
TUOE OF PERIGEE 
AB OV E THE MEAN 
EQUATORIAL RADIUS 
IN NAUTICAL MILES 
TO NEAREST .I NM. 

TFF • TIME OF FREE 
FALL TO 300 • 000 
FT. AB OV E MEAN 
EQUAT ORIAL RADIUS. 
IN MIN. ANO SEC. TO 
NEAREST SEC. 
MAX READING IS 
59 59. IF 
PE~I GEE ALT IS 
GREATER THAN 
300 , 000 FT THE 
DISPLAY WILL READ 
59 59 , 

IS ISS IN FINE ALIGN 
MOOE 

Y. 

COMMAND ISS TO 
FINE ALIGN MOOE 

DELTA R • MISS DISTANCE 
ALONG GROUND TRACK FROM 
DISCRETE RECOVERY AREA FOR 
FREE FALL AND ENTRY. 
ASSUMES UP LIFT EQUAL TO 
.11 TIMES DRAG ANO NO OUT 
OF PLANE FORCE OURNIG ENTRY 
POLARITY INDICATES OVER• 
SHOOT (+) OR UNDERSHOOT l·l 
OF RECOVERY AREA IN 
NAUTICAL MILES TO NEAREST 
,1 NM, 

PERIGEE ALT• ALTITUDE 
OF PERIGEE ABOVE THE MEAN 
EQUAROTIAL RADIUS. IN NAUT­
ICAL MILES TO NEAREST .! NM . 

TFF • TIME OF FREE FALL TO 
300,000 FT. ABOVE MEAN 
EQUATORIAL RADIUS. IN MIN. 
ANO SEC. TO NEAREST SEC. 
MAX READING IS 59 59. IF 
PERIGEE ALT IS GREATER THAN 
300 , 000 FT THE DISPLAY WILL 
READ 59 59. 

P 7 I 

llb O 

'170 

118 0 

11 90 

• 200 

P 71 



3tl 

WHEN EVENT CLOC( 
INDICATES TA• b , O 
SECONDS, PUT THRUST 
SWITCH IN DIRECT ON 
POSIT ION , 

ARE VEHICLE RATES 
ABOVE•• DEG/SEC ON 
ANY AXIS 

Y, N, 

MONITOR DAMPING OF 
RATES BY REFERENCE 
TO FOAi RATE 
NEEDLES AND OUT 
THE WINDOWS 

WAIT UNT IL 
VEHICLE 
RATES ARE 
BELOW -­
DEG/SEC 

wAIT 
UNT IL -­
SEC HAVE 
ELAPSED 
SINCE 
IGNITIJN 

PUT THRUST SWITCH I~ 
OFF POSITION , 

WAIT FOK KEYBOARD •••••••••••••••••••• SELECT NEW PROGRAM 
ENTRY V37E --E 

* Ill, TURN ON 1ST SPS IGNITION AND 
MONITOR RATE S 

I, WHEN EVENT CLOCK INDICAT~S 
TA• b , 0 SECONDS , PLACE THRUST 
SWITCH TO DIRECT/ON 

2, RETURN TRANSLATION CONT ROL TO 
CENTER AFTER IGNITION OF SPS TO 
TERM INATE DIRECT ULLAGE 

3, UNLOCK TRANSLATION CONTROL 

4 , CHECK DAMPING OF RATES BY REFEREN­
CE TO FDA! RATE NEEDLES AND LOOK­
ING OUT WINDOW 

* IV, TERMINATE THRUSTING 

WHEN RATES ARE BELOw --DEG/SEC OR 
WHEN -- SEC HAVE ELAPSED SINCE 
IGNITION PLACE THRUST Sw!TCH TO OFF 

* V, SELECT NEW PROGRAM 
SELEC T POO, Pbl, OR Pb2 , 
KEY IN 

V37E •-E 

CAUTION: 

1220 

1230 

1240 

1250 

#ZbO 

P 71 



TERMINATE P71 AND 
GO TO PROGRAM 
SELECT EU 

EX l T P71 

MON !TOR OSK Y: 
OBSERVE DISPLAY OF 
PROGRAM SELECTED 

. 
EXIT P7l 

Pbl OR PbZ CANNOT BE SELECTED AFTER 
PO O IS SELECTED BECAUSE POO 
TERMINATES AVERAGE G COMPUTATION. 

• VI• CHECK AGC DISPLAYS PROGRAM SELECTED 

P 71 

,210 



ENO OF RUN 



AP OLLO COMPUTER LOGIC CHECKLIST INTERFACE 

ATTITUOE CONTR OL MODE CrlECK ROUTINE IR II REV b b-20-bb 

PUHP05t: Ill TO ENSURE THE ESTABLISHMENT OF THE G+N ATTITUDE CON T~JL MODE IN THE SLS AND OF THE 155 ATTITUDE CONTROL MODE PR!UR 
TO AN AGC CONTROLLED ATTITUDE MANEUVER. THE AGC ESTABLISHES AN SCS DISCRETE MONITOR TO ASSURE CONTINUITY OF THE SCS 
MODE . FOR BACKUP CASES, THE ASTRONAUT MAY BYPASS THE SETTING OF THE G+N CUN TROL MODE ALTHOUGH THE AGC STILL ASSUMtS 
THAT IT HAS BEEN SET 

ASSUMPTIONS: Ill THE AGC IS GIVEN ONLY ONE DISCRETE AS A REFERENCE FOR IT TO IDENTIFY ANY GIVEN G•N CONTROL MODE IN THE SCS. IH lkt 
ARE HOWEVER MANY Sw!TCHES IN THE scs wHICH WILL INHIBIT G•N CONTROL WHILE THE DISCRETE IS STILL PROVIDED TO THE AGC . 
ASSUMING THAT IT IS NOT DESIRABLE TO PROVIDE A DISCRETE TJ THE AGC FOR EACH OF THESE SWITCHES, THE ONE DISCRETE 
PROVIDED MUST REPRESENT TrlE CORRECT POSITION OF THE BLOC( OF ALL NECESSARY SWITCHES. THE OBLIGATION IS THUS UPON THt 
CHECKLIST PROCEOURES TO ENSURE THAT THE DISCRETE 15 ONLY PROVIDED THE AGC AFTER ALL APPROPRIATE SWITCHES HAVE BEEN 
PLACED IN THE CORRECT POSITIONS . 

PH UG 
CUN T 

121 THE ROUTINE IS NORMALL Y AUTOMATICALL Y SELECTED BY THE PROGRAM REQUIRI NG AGC ATTITUDE CONTROL , 

AGC 

AGC 
ROUT INE 
SE LECTION 

5TAH T ATT CONTR OL 
MO~E CHECK ROU TINE 
IR 11 

TERMINATE SCS DIS­
CR ETE MONITOR 
ROUT INE IR 221 

IS THE 5CS IN THE 
G AND NATT , CONT. 
MUD E (CHECK 
DISCRETE! 

, Y N. 

GRJUND CREW CHECKLIST TIME 

1l O 

• 20 

TUTAL 
TIMt 

R 0 1 



POSS ........ 
HOLD 

15 THE 5C5 IN THE 
G+N DELTA V MODE 

, OR THE G+N ENTRY 
MODE 

,Y 

, 15 THE 155 IN 
, THE ATT CONT 

MOOE 

, Y ,N 

I 5 155 IN 
F !NE ALIGN 

,Y 

,N 

,N 

COMMAND 155 
TO FINE ALIGN 

wAIT 20 SEC 

FLASH VERB- NOUN TO , 
REQUEST PLEASE PER-••••••••••••••••••• 
FORM G AND NATT , 
CONT, MODE SELECTION 
IN SC S, 

v~o N25 
Rl - 00001 

OBSERVE 155 
SWITCH TO FINE ALI.N 
MOOE FOR 20 SEC IF 
THE SCS 15 NO T IN 
THE G+N ATT CONT 
MODE AND THE G+N 
DOES NO T HAVE ATTI­
TUDE CONTROL OF THE 
5/ C AND IF THE 155 
15 NOT IN THE FINE 
ALIGN MODE 

MONITOR DSKY: 
OBSERVE VERB-NOUN 
FLASH TO REQJEST 
PLEASE PERFORM G AND 
NATT, CONT, MODE 
SELECTION IN 5C5, 

DOES THERE APPEAR T) 
BE ANY REASON I CAN­
NOT SELECT G AND N 
ATT • CONT, 

N, y . 

I• IF , cs 15 NOT IN ~•NATT CONTROL 
CHELK AGC FLASHES VERB - NOUN TO 
REQUEST PLEASE PERFORM G AND NATT 
CONT. MODE SELECTION 

v50 N25 
kl - 00001 

A, PILUT ACCEPTS REQUEST: 

(I) oET ATTIT UDE/MONIT OR/ ENT RY 
>WITCH TO MONIT OR 

R 01 

130 

14 0 

,so 

• BO 

R 0 1 



5O- ~• N 
Al 11 TUI)~ 
PRt5tN I 

WAIT FOR KEY­
BOARD ENTRY 

TE RMINATE FLA SH 
UPON R~CEIPT OF 
ENT ER,PROCEED 
OR NEW PROGRAM 

, P 
, R 
. o 
.c 
,E 
. E 
. D 

. NEW .E 
,PROG . N 

,T 
.E 
, R 

GO TO PROGRAM 
SELECTE D 

, EXIT RI AND P--

SET 5C5 CONTROL 
SW ITCHES PER 
CHECK LIST. 

KEY IN ENTER 

I HAVE THE FOLLOW­
ING ALTERNATIVES; 

I, BYPASS THE MODE 
CHECK 
KEY IN PROCEED 

V33 E 

2, TERMINATE PR OGRA~ 
AND USE BACK UP 
PROCEDURES. KEY IN 
DESIRED PROGRAM 

V37E--E 

• 
• 
• 

• 

• 

12) ~ET G&N/5C5 SWITCH TO G&N 

( 3) ~ET DELTA V SWITCH TO OFF 

(4) CHECK FOAi ERROR NEEDLES 
NULL• 

l 5 l ~ET ATTITUDE/MONITOR/ENTRY 
~WITCH TO ATTITIDE 

(6) KEY IN ENTER 

8, PILUT REJECTS REQUEST; 

l I) bYPA55 THE MODE CHECK AND 
PROCtED. KEY IN PROCEED 

V33 E 

l2l TERMINATE PROGRAM, KEY IN 
UESIRED PROGRAM 

V37E--E 

R 01 

t90 

,100 

fl 10 

,12 0 

1130 

R 0 1 



15> A TT 
CON T MOIJE 
Rl:. MOVED 

I 5> FI NI:. 
ALI GN MOD I:. 
P~ ESEN T 

15> FI Nt 
ALI GN Mtlll l:. 
REMOVEIJ 

GO TO IS 
155 IN ATT 
CONT MODE 
<BE LOW) 

CALL SC S DIS­
CRETE MONITOR 
ROUTINE (R 22) 

IS 155 IN ATT 
CONT MODE 

• Y 

EX IT RI 

IS 155 IN FINE 
ALIGN MODE 

• y 

N • 

N • 

IS !55 IN ATT 
CONT MODE 

. y 

. 
EXIT RI 

N. 

COMMAND !55 TO ••••••••••••••••••• OBSERVE JSS SWI TCH 
FI NE ALIGN MODE TO FINE ALIGN MODE 
--------------- FOR 20 SEC. IF NOT 

ALREADY I N THIS MOOE 

WAIT 20 SECONDS 

R 01 

114 0 

1150 

1160 

1170 

118 0 

11 90 

R 0 1 



15> ATT . 
CONT. MOOt. 
PKtSENT 

sc,-G•N 
AT! l IUllt 
PKt.St.NI 

COMMAND 155 TO ATT. OBSERVE 155 SWITCH 
CONTROL MOOE • ••••••••••• ••••••• TO ATT, CONT, MOOE 

. . 
EXIT RI EXll RI 

2. CHElK ATT. CONT. MODE LIGHT ON 

NOTE: 155 MAY REMAIN IN FINE ALIGN 
MODE FOR 20 SEC PRIOR TO 
THIS MODE, noo 

R 01 



APOLLO COMPUT ER LOGIC CHECKLIST INTERFACE 

THRUST CONTROL MOOE CHECK ROUTINE (R 21 RE\/ 5 

PUHPUSE: <II TO ENSURE THE ESTABLISHMENT OF THE G+N DELTA \I MODE IN THE SCS SYSTEM AND OF THE 155 ATTITUDE CON TROL MODt PRICH 
TO AN AGC CONTRO LLED THRUSTING MANEUVER. THE AGC ESTABLISHES AN SCS DISCRtTE MONITOR TO ASSURE CONTINUITY OF THE SCS 
MODE. FOR BACKUP CASES THE ASTRONAUT MAY BYPASS THE SETTING OF THE CORRECf MODE IN THE SCS ALTHOUGH THE AGC MUST 
ASSUME IT HAS CONTROL OF THE THRUSTING MANEUVER 

ASSUMPT IONS : 111 THE AGC 15 GIVEN ONLY ON E DISCRETE AS A REFERENCE FOR IT TO IDENTIFY ANY GIVEN G+N CONTROL MODE IN THE SCS. THLk t 
ARE HOWEVER MANY SWITCHES IN THE SCS oHICH WILL INHIBIT G+N CONTROL WHILE THE DISCRETE IS STILL PROVIDED TO THE AGC . 
ASSUMING THAT IT 15 NOT DESIRABLE TO PROVIDE A DISCRETE TO THE AGC FOR EAlH OF THESE SWITCHES, THE ONE DISCRETE 
PROVIDED MUST REPRESENT THE CORRECT POSITION OF THE BLOC~ OF ALL NECESSARY SWITCHES. THE OBLIGATION 15 THUS UPON THE 
CHECKLIST PROCEDURES TO ENSURE THAT THE DISCRETE 15 ONLY PROVIDED THE AGC AFTER ALL APPROPRIATt SWITCHES HAVE BEEN 
PLACED IN THE CORRECT POSITIONS. 

PHUG 
CON T 

121 THE ROUTINE IS NORMALLY AUTOMATICALLY SELECTED BY THE PROGRAM REQUIRING AGC THRUST CONTROL . 

AGC 

. AGC 

.ROUTINE 

.SELECTION 

START THRUST CONTROL 
MODE CHECK ROU TI NE 
IH 21 

TERMINATE SCS 
DISCRETE MONITOR 
ROU TINE IR 221 

IS THE SCS IN THE 
G• N DELTA V MO DE 
!CHECK DISCRETE! 

y . 

GROUND CREW CHECKLIST TIME 

•1 0 

TOTAL 
T!Mt 

• 20 



I 55 A TT 
CONT MOl)E 
PH E.St NT 

HOLL) 

15 THE SCS IN 
THE G•N ATT CON T 
MODE OR THE G•N 
ENrnY MODE 

Y, 

JS THE 155 
IN ATT CONT 
MODE 

Y, , N 

,N 

DO ATTITUDE 
CONTRO L MODE 
CH ECK ROUTINE 
(RI) 

FLASH VERB • NOUN 
TO REQUEST 
PLEASE PERFORM 
G+ N DELTA V MODE 
SELECTION IN SCS 

V50 N25 
Rl -0000 2 

IF G•N DOES NOT HAvE 
ATTITUDE CONTROL OF 
THE VEH ICLE; 

(Al DO THE ATTI• 
TUDE CONTROL 
MOOE CHECK 
ROUTINE (RI) 

MONITOR OSKY: 
OBSERVE FLASHING 
VERB • NOUN TO REQUEST 
PLE ASE PERFORM G•N 
DELTA V MODE 
SELECTION IN SCS 

DOES THERE APPEA~ 
TO BE ANY REASON 
I CANNOT SELECT 
G&N DELTA V MOOE? 

N, , Y 

I, IF ~• N DOES NOT HAVE ATTITUDE 
CONTROL OF THE VEHI CLE; 

A, PERFORM ATTITUDE CONTROL 
MODE CHECK ROUTINE (RII 

2, CHELK AGC FLASHES VERB • NOUN TO 
REQuEST PLEASE PERFORM G•N DE LTA V 
MOOE SELECTION I N SCS 

V 50 N 25 
RI • 00002 

3, PILuT ACCEPTS REQUEST; 

A, ~ET DELTA V SW TO DE LTA V 

R Ol 

130 

140 

,so 

• bO 

• 70 

• 80 



SCS - (,~N 
DELTA V 
PRtSENT 

33 1 

WAIT FOR KEY ­
BOARO ENTRY 

TERMINATE FLASH 
UPON RECEIPT OF 
ENTER ,PROC EE D OR 
NEW PROGR AM 

P. 
R. 
o. 
c. 
E. 
E. 
D. 

. NEW . E 

. PROG . N 
.T 
. E 
. R 

GD TO 
PROGRAM 
SE LE CTED 

SET SCS 
CONTROL 
SWITCHES 
PER CHECK 
LIST 

KEY IN 
ENTER 

I HAVE THE FOLLOW!~~ 
ALTERNATIVES: 

Ill BYPASS THE MODE 
• CHECK 

•••••••••••••••••••••KEY IN PROCE ED 
V 33 E 

12 1 TE RM I NATE THE 
PROGRAM AND USE 
BACK UP PROCEEDURES 
KEY IN DESIRED 
PROGR AM 

V37E--E 

* 

* 

B. KEY IN ENTER 

4. PILOT REJECTS REQUEST: 

A. ~YPASS THE MODE CHECK. 

OR 

B. 

KEY IN PROCEED 
V 33 E 

TERMINATE PROGRAM 
KEY IN DESIRED PROGRAM 

V37 E--E 

R O, 

•90 

,1 00 

0!1 0 

,12 0 

1130 

R Ol 



l >> A 11 
CONT MOil~ 
PHtStNT 

SC> - <.,oN 
UE:LTA 1; 

P"tSlcNT 

.EXIT R2 AND P--

EXIT R2 

CALL SCS DISCRETE 
MONITOR ROUTINE 
I" 22 I 

EXIT R 2 

R 02 

1140 

1150 

llbO 



APOLLO COMPUTER LOGIC CHECKLIST INTERFACE 

ENTRY CONTROL MOOE CHECK ~OUTINE IR 31 REV 8 b/02/bb 

PRuPOSt: II) TO ENSURE THE ESTABLISHMENT OF THE G+N ENTRY MODE IN THE SCS SYSTEM AND OF THEISS ENTRY MODE PRIOR TO AN AGC 
CONTROLLED ENTRY. THE AGC ESTABLISHES AN SCS DISCRETE MONITOR TO ASSURE CUNTINUITY OF THE CORRECT MODE IN THE SCS . 
FOR BACKUP CASES THE ASTRONAUT MUST EXIT FROM G+N CONTROL AND USE BACKUP MEANS. 

AS5UMPTIONS: ill THE AGC IS GIVEN ONLY ONE DISCRETE AS A REFERENCE FOR IT TO IDENTIFY ANY GIVEN G+N CONTROL MODE IN THE SCS . THEkE 
ARE HOWEVER MANY SWITCHES IN THE SCS WHICH WILL INHIBIT o+N CONTROL WHILE THE DISCRETE IS STILL PROVIDED TO THE AGC. 
ASSUMING THAT IT IS NOT DESIRABLE TO PROVIDE A DISCRETE TJ THE AGC FOR EACH OF THESE SWITCHES • THE ONE DISCRETE 
PROVIDED MUST REPRESENT THE CORRECT POSITION OF THE BLOC( OF ALL NECESSARY SWITCHES . THE OBLIGATION IS THUS UPON THE 
CHECKLIST PROCEDURES TO ENSURE THAT TrlE DISCRETE IS ONLY PROVIDED THE AGC AFTER ALL APPROPRIATE SWITCHES HAVE BEEN 
PLACED IN THE CORRECT POSITIONS. 

PROG 
ClJ~T 

SCS-G•N 
ATTITUDE 
PRLSENT 

155-ATT 
CONT. MODE 
PRESENT 

12) THE COMMAND OF THE ENTRY MODE IN THE G&N SYSTEM INVOLVES SWITCHING THE OUTER GIMBAL COG) 1X RESOLVER OUTPUTS FROM 
THE OG-CDU IX RESOLVER TO THE OG-CDU lbX RESOLVER. THIS COULD RESULT IN A LARGE ATTITUDE ERROR COMMAND IN ROLL uNLE>S 
THE OG-CDU lbX RESOLVER IS BROUGHT TO THE SAME CORRESPONDING ANGLE AS THE OG- CDU IX RESOLVER BEFORE THE ENTRY MODE 
IS COMMANDED. THE COMMAND OF G+N ENTRY MODE IN THE SCS SolTCHES ROLL ATTITUDE CONTROL FROM THE OUTPUT OF THE OG- CDU 
IX RESOLVER TO THE OUTPUT OF THE OG-CDU lbX RESOLVER. BEFORE THE ENTRY MOOE IS SWITCHED INTERNA LLY IN THE G+N SYSTLM 
HOWEVER THE INPUT TO THE JG-CDU lbX RESOLVER 15 FROM THE JG lbX RESOLVER AND AFTER THIS MODE IS SWITCHED IN THE G+N 
INPUT TO THE OG-CDU IX IS OPEN ISEE FIGURE 3-1• R507>. BECAUSE OF THESE MOOING RELATIONSHIPS IT IS NECESSARY TO 
REMOVE G+N ATTITUDE CONTROL OF THE VEHICLE WHEN SWITCHINo TO G+N ENTRY MODE IN THE SCS AND ISS ENTRY MODE. 

13> THE ROUTINE IS NORMALLY AUTOMATICALLY SELECTED BY THE ENTRY-CM/SM SEPARATION AND PRE-ENTRY MANEUVER PROGRAM IP o2J 

AGC 

.AGC ROU TINE 

.SELECTI ON 

START ENTRY CONTROL 
MODE CHECK ROUTINE 
IR 3) 

TERMINATE SCS 
DISCRETE MONITOR 
ROUTINE IR 22) 

GRJUND CREW CHECK LI ST TIME 

•1 0 

TOTAL 
TIME 

R 03 



Hl) LD 

sc,- ,cs 
ATTITUDt 
PRcStN T 

FLASH VERB - NOUN TO 
RtUUEST PL EASE PER - • ••••••••••••••••••• 
FO~M SCS ATTI TUDE 

uN TROL MODE SELECTION 
IN SCS 

V50 N2 5 
RI - 0000 4 

WA IT FO" KEYBOA RD 
ENTRY 

TE~MINATE FLASH 
UPON RECE IPT OF 
ENTER O" PROCEED 

MONITOR OSKY: 
OBSERVE VERB - NOUN 
FLASH TO REQUEST 
PLEASE PERF ORM 
SCS ATTITUDE CONTRJL 
MODE SELECTION IN 
scs 

DOES THERE APPEAR TJ 
BE ANY REASON I CAN 
NOT SELECT SCS 
ATTIT UDE CONTROL 
MODE 

. N 

SET SCS CONTROL 
SWITCHES PER 
CHECKLIST 

KEY IN ENTER 

5ET SCS CHANNEL 
SWITCHES PER 
CHECK LI ST 

KEY IN PROCEED 
V 33 E 

Y. 

I• CHELK AuC FLASHES VERB-NOUN TO 
REQUEST PLEASE PERFORM SCS ATTITUDE 
CONTROL MODE SELECTION IN SlS 

VSO N25 
Rl-00004 

2• PILOT ACCEPTS REQUEST: 

A• SET LIMIT CYCLE SW TO ON 

B. SET G•N/SCS SW. TO SCS 

C. KEY IN ENTER 

3 . PILUT REJECTS REQUEST: 

A. >ET A AND C ROLL sw. TO OFF 

B. >ET B AND D ROLL sw . TO OFF 

c. ,ET YAW SW . TO OFF 

D. KEY IN PROCEED 
V 33 E 

Ro, 

,, c, 

• 50 

• bO 

, 10 

Ru , 



JS S- ENTRY 
MOl>E 
PRE StNT 

POSS 

HOLD 

READ DG-CDU REGISTER 
AND COMPUTE DES ­
IRED DG- CDU ANGLE 
FDR NEAREST ATT , 
ERROR NULL FROM THE 
16X RESOLVER 

CALL CDU DR IVE FOR 
OG- CDU ONLY 

COMMAND JSS SWITCH 
TO ENTRY MODE 

JS THE SCS IN THE 
GbN ENTRY MODE 
(CHECK DISCRETE> 

Y, ,N 

FLASH VERB-NOUN 
TO REQUEST PLEASE ,, , , ,, ,,,,, ,, ,,, , , , , 
PERFORM G,N 
ENTRY MODE 
SELECTION IN SCS 

V50 N25 
Rl-00003 

MONITOR DSKY: 
OBSERVE VERB-NOUN 
FLASH TO REQUEST 
PLEASE PERFORM G•N 
ENTRY MODE SELECTION 
IN SCS 

• • CHE~K AGC FLASHES VERB - NOUN TO 
REQUESJ PLEASE PERFORM G• N ENTRY 
MODE SEL<CTION IN SCS 

V50 N25 
Ri - 00003 

A, DEPRESS FOAi ALIGN PB FOR 
APPROX 10 SEC , 

B, OPEN FOLLOWING CKT ~KRS 
(MDC - 25>: 

A• C ROLL - MNA 
A•C ROLL - MNB 
B•D ROLL - MNB 
PITCH - MNB 
YAW - MNB 

C, SET ATT SET t>JALS 

RO; 

18 0 

190 

11 00 

111 0 

1120 

• 13 0 

R 03 



sc:;:i - u• N 
ENJey 
PRtStNl 

WAIT FOR KEY ­
BOARD ENT RY 

DOES THERE APPEA~ 
TO BE ANY REASON 
I CANNOT SELECT 
G&N ENTRY MDDE 

N, 

SET SCS 
CONTROL 
SWITCHES 
PER CHECK 
LIST 

.. , .............. , .. KEY IN 
ENTER 

, Y 

I HAVE THE FDLLDwl~o 
ALTERNATIVES: 

(l) BYPASS TrlE MODE 
CHECK 
KEY IN PROCEED 

V 33 E 

(2) TERMINAT'E THE 
PRO~RAM AND USE 
BACKUP PROCEEDU~ES 

R - o 
p - 0 
Y - 152 DEG 

D, SET DIRECT RCS SW TU 
DIRECT RCS 

5, PILUT ACCEPTS REQUEST: 

A, SET G• N/SCS SW , TO G•N 

B, SET ATTITUDE/MONITOR/EN TR Y Sw 
TO ENTRY 

STOP AT MONITOR MOMENTARILY TO 
CONFIRM ATT ERRORS ARE NULLED 

C, KEY IN ENTER 

b . PILUT REJECTS REQUEST: 

A, oYPASS THE MODt CHECK . 
KEY IN PROCEED 

V 33 E 
UR 

8 . TE RMINATE PROGRAM , 
KEY 1N DESIRED PROuRAM 

v 37 E •· E 

R OJ 

1150 

llbO 

•17 0 



TERMINATE FLASH 
UPON ENTRY 

,P 
,R 
.o 
,C 
,E 
,E 
,D 

,NEW ,E 
,PROCi ,N 

,T 
,E 
,R 

GO TO DESIRED 
PROGRAM 

EX IT R3 AND P•-

EXIT R3 

KEY IN DESIRED 
, PROGRAM 

V 37 E -• E 

DJD I SET THE SCS 
CHANNEL SWITCHES 
OFF, 

,N Y, 

, SET THEM TO 0~ 
AS PER CHECK• 
LIST 

7, IF THE SCS CHANNEL SWITCHES WERE 
SET TO Off IN STEP 3, SET THEM AS 
FOLLOW~: 

A, SET A ANO CROLL Sw, TO 
A&C ROLL 

B, oET BAND DROLL SW, TO 
~&DROLL 

C, ~ET YAW SW, TO YAW 

R 03 

1180 

6190 

1200 

1210 

*22 0 

R O.! 



l>> - tNIHY 
M0l)t 
PHtStNT 

sc,- t. •N 
ENIHY 
PHtSrnl 

CA LL SCS DISC RETE 
MONITOR ROUTIN E 
IR 221 

EXI T R3 

R OJ 

. 
EX IT R3 1230 

1240 



APOLLO COMPUTER LOGIC CHECKLIST INTERFACE 

FINE ALIGNMENT ROUTINE (R04) REV 7 6/03/66 

Pu><POSE: Ill TO OBTAIN THE NECE SSA~ Y STAR SIGHTINGS AND THEN TO FINE ALIGN THE IMU TO A DESIRED INERTIAL ORIENTATION , 

ASSUMPTIONS: Ill THE DESIREO IMU INERTIAL ORIENTATION HAS BEEN SPECIFIED BY THE CALLINu PROGRAM, 

P~OG 
CUN T 

12) THE ROUTINE 15 NORMALLY AUTOMATICALLY SELECTED BY THE INFLIGHT ALIGNMENT PROGRAMS: SIVB/IMU ALI GN PROGRAM CP52l, 
CSM/IMU ALIGN PROGRAM CP53l, OR !MU REALIGNMENT PROGRAM (P54l, 

AGC 

.AGC ROUTINE 

.SELECT ION 

STA~T FINE 
ALIGNMENT ROUTINE 
CR 4) 

SELECT STAR II FOR 
US E BY AUTO OPTICS 
POSITIONING ROU TINE 

OU AUTU OPTICS POS-

GROUND 

ITI ON IN~ ROUTINE •••••••••••••••••••• 
(~ 28) FOR STAR II 

SET TA RGE T FLAG TO 
STA R FOR US E BY 
SIGHTING MARK ROU TINE 
CR 27 l 

CREW 

00 AUTO OPTICS POS-, 
ITI ONING ROUTIN E 
CR 28) FOR STAR II 

CHECKLIST 

l, PERrORM AUTO OPTICS POSITI ON ­
ING ROUTINE CR 28) FOR STAR ll 

TIME 

110 

•2 0 

•30 

••O 

TOTA L 
TIM[ 



15> 
f I r.E 
ALIGN 
MOLlt 
PRt ­
St"'T 

SET MAR• INDEX TD I 
FllR USt BY THE 
SIGHT I NG MARK 
ROUTINE IA27 1. 

DO SIGHTING MARK 
ROUTINE (R 271 FOR 
STAR ll 

15 THE OPTICS 
PUINT!Nu COMPUTATION 
IN PROCESS? 

TtAM!NATE 
COMPUTATION 

IS THE AGC IN THE 
SIVB/IMU ALIGN 
PROGRAM IP521? 

. Y 

15> --- - ---- - ---All CuMMANU 155 
C;1 , T TO AT TI TUOE 
•act CUN lA OL MODE 

SELECT STAR 1 2 FDA 
AUTu OPTICS POS­
lll ONINu ROUTINE 

DO SIGHTING MARK 
ROUTINE (R 271 FOR 
STAR II 

2. PEArOAM SIGHT I NG MARK ROUT I NE 
(A L71 FOR STAR f l 

R 0 4 

A U4 

,so 

• bO 

, Bu 



ISS 
FIN[ 
ALIGN 
MOOE 
PRE• 
SENT 

IS5 
ATT 
CD~T 
MOllE 
PRt• 
5!:cNT 
I If 
NOi 

'.ff/ µ;,, 

DD AUTO OPTICS PDS• 
ITIDNING ROUTINE 
(R 28) FDR STAR 12 

DD SIGHTING MARK 
ROUTINE <R 27) FDR 
STAR 12 

IS THE OPTICS 
POINTING COMPUTATION 
IN PROCESS? 

,Y 

TERMINATE 
COMPUTATION 

IS THE AGC IN THE 
SIVB/IMU ALIGN 
PROGRAM (P52)? 

, N 

COMMAND 155 
TO ATTITUDE 
CON TROL MODE 

,N 

,Y 

DD AUTO OPTICS PCS•, 
ITIDNING ROUTINE 
(R 28) FOR STAR 12 

DO SIGHTING MAR( 
ROUTINE IR 27) FOR 
STAR 12 

3, PERFORM AUTO OPTICS POSITION• 
ING ROUTINE (R 28) FOR STAR 12 

4, PERFORM SIGHTING MARK ROUTINE 
(R 27) FOR STAR 12 

R 04 

R 04 

1100 

111 0 

1120 

1130 

114 0 



. --- .. ---------------
5ET 5!GHTING FL AG TO 
FINA L FOR USE BY THE 
5TAH DATA TE5T 
ROUTINE IR29) 

DO 5TAH DATA TE5 T 
ROUT ! NE IR 29) 

DO ~YRO TORQUING 
ROUTINE IR 30 ) 

OPTIONAL , 

DO STAH DATA TE5T 
ROUTINE IR 29) 

DO GYRO TORQUING 
HOUT!NE IR 30 ) 

, OP TI ONAL , 

EXIT R4 

5, PERFORM STAR DATA TEST 
ROUTIN E IR 29 ) 

b , PERFOR M GYRO TOR QUING ROUTINE 
IR 30), RE TURN TO I A~OVE FOR FIN E 
ALl~N CHECK If DE5 1RED , 

llb O 

'170 

• 18 0 



PURPOS E: 

APOLLO COMPUTER LOGIC CHECKLIST INTERFACE 

ATTITUDE MANEUVER ROUTINE IRZI) REV 8 

II) TO MANEUVER THE 5/C TJ AN ATTITUDE SPECIFIED BY THE P~OGRAM IN PROGRE~S. MANEUVER MAY BE PERFORMED BY AGC OR 
PERFOR MED MANUALLY WITH FINAL AGC TRIM MANEUVER. 

AS~UMPTIONS: II) THE FINAL ATTITUDE DESIRED HAS BEEN STORED BY THE CALLING PROGRAM. 

PRuG 
COl'<T 

SCS-<,+ N 
AT TI TUllt. 
PRt.SEN T 

15~-ATT 
COl'<T MOVE 
PRESE.NT 

121 THE ROUTINE 15 NORMALLY AUTOMATICALLY SELECTED BY THE PROGRAM REQUIRING AGC TO HAVE ATTITUDE CONTROL. 

AGC 

. AGC 

. ROUTINE 

.SELECTION 

STAR T ATTI TUDE 
MANEUVER ROUTINE 
(R 21 I 

OBTA IN DESIRED ATT­
ITUDE FROM THE 
CALLI NG PROGRAM 

READ PRESENT VEHICLE 
ATTITUDE FROM ICDUS 
!ASSUMES AGC HAS 
ATTITUDE CON TROL OF 
SPAC ECR AFT) 

15 THIS P61 OR P62? 

N. Y. 

GROUND CREW CHECKLIST TIME 

OO: tlO 

no 

13 0 

TOTAL 
TIME 

R 21 



HULU 

sc~- (.J •1, 
AT r I Tu(i o 
~EMOV i:.V 

INHIBIT 5C5 
DISCRETE MONITOR 
ROUTINE IR - 22) 

FLASH V~RB - NOUN TO , 
REQUEST PROCEED AND, 
DISPLAY PRESENT 
CDU / GIMBAL ANGLES 

Vlo N20 
RI-Ou ROLL 
~2 - lu PITCH 
~3-M<., YAW 

ALL ANGLES IN 
DEGREES TO NEAREST 
,01 DEGREE 

CA LL MAN EUVER 
CALCULATION TO 
AVO ID GIMBAL LOC <, 
TH!5 MAY IN VO LVE A 
RO LL / PITCH-YAW /RO LL, 
MAN EUV ER SEQU ENC E. 

CALL MANE UV ER 
CAL Cu LATI ON TO 
AVOlu GIMBAL LOCK , 
THIS MA Y INVOLVE 

MONITOR DSKY: 
OBSERVE VERB-NOUN 
FLASH AND DISPLAY JF 
PRESENT CDU/GIMBAL 
ANGLES 

IF DESIRED ALIGN 
AGCU AND FDA! TO 
PREPARE ARS 

IF THI, IS AN ABORT OR Pol OR Po2 
PROCEEU TO STEP C, 

A, IF VE5IRED ALIGN AGCU AND FDA! 

~! LOT: 
Ill CHE CK AGC FLASHES VERB - NOUN TO 

kEQUEST PROCEED ANU DISPLAYS 
~RESENT !MU ANGLES 

Vlo N20 
Rl - OG ROLL 
R2 - !G PITCH 
R3 - MG YAW 

ALL ANGLES IN DEGREES TO 
~EAREST , 01 DEGREE , 

12) >ET ATTITUDE SET THUMbWHEEL5 
TO VALUES DISPLAYED ON DSKY 

13) ~ET GbN/SCS SW AT SCS 

(4) >El All SET/OFF SW AT All SET 

15) HOLD FOAi ALIGN PB IN 
UNTIL FOAi STOPS DRIVING ANO 
ERROH NEEDLES NULLED 

R 21 

04 0 

,so 

•60 

;7 0 

• 80 

Q 21 



sc~-G• N 
ATTITUUt 
PRtStNT 

HOLD 

A ROLL/PITCH-YAW/ 
RO LL MANEUVER 
SEQUENCE . 

KEY IN PROCEED WAIT FOR KEYBOARD 
ENTRY •••••••••••••••••••• V 33 E 
TERMINATE FLASH 
UPON REC EIPT OF 
PROCEED 

ENAB LE SCS DISCRETE . 
MONI TOR ROUT I NE 
IR 22> 

JS THIS 
Po2? 

N. Y. 

FLASH VERB- NOUN TO 
REQUEST PROCEED AND 
DISPLAY DES IRED 
FINAL CDU/GIMBAL 
ANGLES: 

VOo Nl7 
RI - OG RO LL 
R2 - IG PITCH 
R3 -MG YAW . 

ALL ANGLES IN DEGREES . 
TO NEAREST . OI DEGREE . 

MONITOR DSKY: 
OBSERVE VERB-NOUN 
FLASH AND DISPLAY 
OF DESIRED FINAL 
CDU/GIMBAL ANGLES 

• 

• 

161 CHECK ANGLES DISPLAYED UNDER 
NAV. AXIS SYMBOL AGREE WITH 
DSKY DISPLAY 

171 SET ATT SET/OFF SW AT OFF 

181 SET G~N/SCS SW AT G~N 

B, KEY IN PROCEED 
V 33 E 

C, CHElK AGC FLASHES VERB-NOUN TO 
REQUEST PROCEED OR DISPL AYS 
STATIC VERB-NOUN AND DISPLAY S 
DESIRED FINAL GIMBAL ANGLES: 

V06 Ni? 
RI-OG ROLL 
RZ-IG PITCH 
R3-MG YAW 

ALL ANGLES IN DEGREES TO 
.OI DEGREE 

FLASHING VERB - NOUN INDICATES A 
MANUAL MANEUVER MA Y BE PERFORME D 
AS uESCRIBED BELOW 

STATIC VERB-NOUN INDICATtS ENTIRE 
MANEUVER WILL BE PERF ORMED BY THE 

"21 

190 

,1 00 

fl 10 

,12 0 

'130 

1140 

R 21 



, DISPLAY 
, STATIC 

VERB-
• NOUN AND 

DESIRED 
FINAL 
CDU/GIMBAL 
ANGLES: 

V06 Nl7 
Rl-OG 

ROLL 
R2-JG 

PITCH 
R3-MG 

YAW 

ALL ANGLES 
IN DEGREES 
TO NEAREST 
, 0 1 DEGREE 

,A il FOR KEYBOARD 
ENT RY 

IF DESIRED SET 
ATTITUDE SET DIALS 
TO PRlPARE ARS FOR A 
BACKUP OR MANUAL 
ATTITUDE CONTROL 
SITUATION, •HEN 
SWITCHED TO SCS ATT, 
CONT, THE ARS WILL 
DISPLAY ATT, ERRORS 
ON THE FOAi WHICH IF 
NULLED BY THE ASTRJ­
NAUT WITH HIS MANUAL 
ROTATION CONTROL 
WILL BRING THE SC TJ 
THE SAME FINAL ATT, 
WHICH THE GANO N 
WOULD HAVE COMMAND­
ED, IT MUST BE NOTEO 
THAT UNLESS THE 
ASTRONAUT EXERCISES 
CARE TO AVOID IMU 
GIMBAL LOCK, IBY oa­
SER VING THE RED 
AREAS ON THE FOAi 
BALLI THE IMU 
INERTI AL REFE RENCE 
MAY BE LOST, 

DO I WISH TO DO THE 
MANEUVER MANuALLY 

. N 

KEY IN PROCEED 
V 33 E 

. Y 

TE~MJNATE FLASH 
UPON RElEJP T OF 
PROCEED ORV 70 E 

.................................... KEY I~ 

P, 
R. 
o. 
c. 
E. 
E. 
o. 

V7DE 

V 70 E 

AGC 

D, IF UESIRED SET ATTITUDE SET 
THUMBWHEELS TO VALUES DISPLAYED 
UN DSKY+ 

THUMBWHEELS ARE SET TO PROVIDE A 
BACKUP REFERENCE IN THE tVENT OF 
G,N SYSTEM MALFUNCTION 

NOTE: IF SCS IS SWITCHED TO SCS ATT 
CONT,AND ATT SET SW IS SET TO 
ATT SET THE ARS WILL DISPLAY 
ATT, ERRORS ON THE FOAi 
WHICH IF NULLED BY THE ASTRO­
NAUT WITH HIS ROTATION 
CONTROL WILL BRING THE SC TO 
THE SAME FINAL ATT. WHICH 
THE G AND N WOULD HAVE 
COMMANDED. 

E. PER;ORM OR MONITOR S/C MANEUVER 

11) IF VERB -NOUN DJSPLAY JS STATJC 
MONITOR AGC CONTROLLEU MANEUVER 
AS IN 12) 18>-IE> BELOW 

R 21 

#150 

fl 60 

,1 10 

i18 0 

~ 19 0 

"I i. . 



IS THIS Pol? 

SET CDU 
DRIV E 
TO I /2 
DEG/SEC 

.Y 

SET CDU 
DRIVE 
TO 4 
DEG/SEC 

DO CDU DRIVE 
UND ER CONTROL OF 
ATTI TUDE 
MAN EUVER 
CA LCU LAT ION 

IS THIS Pt,27 

. N • y 

EXIT 
R2I 

• COMMANO 155 TO FI NE 

:/AL I GN_MODE -------. --

SET CDU 
DRIVE 
TD 4 
DEG / SEC 

MONITOR DRIVE 
OF CDU,S TO THE 
DESIRED ANGLES. 
INTERMEDIATE 
G!MBAL ANGLES 
MA Y OCCUR DUE TO 
POSSIB LE ROLL/ 
PITCH-YAW/R OLL 
MANEUVER 
SEQUENCE. 
OBSERVE FDA! 
BALL TO CONFIRM 
AVOIDANCE OF 
G!MBA L LOCK 
IRED AREAS ON 
BALL)• 

EXIT R2I 

(21 IF VERB-NOUN IS FLASHING AND IF 
u+N CONTROLLED MANEU VER IS 
DESIRED: 

(Al KEY IN PROCEED V33 E 

(Bl CHECK ICDUS ARE DR IVEN 
AND SC FOLLOWS 

(Cl CHECK ICDUS STOP AT 
REQUIRED ANGLES 

(DI CHECK !MU-COU DIFFERENCE 
INDICATOR INDICATES 
RANDOM SC MOTION WITHIN 
DEADBAND 

PILOT: 

(El CHECK FOAi ATTITUDE 
CHANGES SLOWLY TO !CDU 
ANGLES DISPLAYED ON 
DSKY, RATE NEEDLES 
INDICATE SC IS DRIVEN 
AT APPR OX . 1/2 DEG/SEC 
IF THIS IS NOT Pol, Pt, 2 
OR AN ABORT PROGRAM 
OTHERWISE AT 4 DEG/SEC ;0~1ro~-Fo;1~-----------------------..... .._ __ 

OB SE RV E ATTITUDE 
ERRORS TO GO TO ZE~J 

l3l IF VERB - NOUN IS FLASHING AND 

R 21 

n oo 

1210 

122 0 

'230 

1240 

R 21 



l>>-FINt 
AlluN MOllt 
~"tSENT 

HuLll 

WAIT 20 SEC 

FLASH VtRB - NOUN TO 
REQUEST PLEASE PER­
FOHM ATTITUDE TRIM 
MANEUVER ENABLE 

V50 N25 
Rl-00007 

MANUALLY ROTATE S/C 
TO THE DESIRED 
ATTITUDE INDICATED 
ON THE OSKY DISPLAY . 
MONITOR FOAi BALL 
FOR TOTA L ATTITUDE 
INDICATION ANO G+N 
GJMBAL LOCK AVOID­
ANCE. FOAi ERROR 
NEEDLES WILL NOT 
INDICATE CORRECT 
ATTITUDE ERROR. 

MON I TOR OSK Y: 
OBSERVE VERB -NOUN 
FLASH TO REQUEST 
PLEASE PERFORM ATTI­
TUDE TRIM MANEUVER 

COMPLETE MANUAL 
ATTIT UD E MANEUVER 

•AIT FO" KEYBOARD ••••••••••• ••••••••• KEY IN ENTER 
ENf~Y ------------
TE"Mll'<ATE FLASH 
UPOI'< RECEIPT OF 
ENTER 

REAIJ PRESENT VEHICLE 
ATflTUDE FROM ICDUS 

tX IT R2 l 

IF MANUAL ATTITUDE MANEUVER JS 
uESJREO: 

(Al MEMORIZE OR RECORD 
RJ-OG ROLL ANGLt 

lBI KEY IN V70E 

lCI CHECK FOAi ERROR NEEDLES 
GO TO ZERO 

(DI USE ROTATION CONTROL TO 
MANEUVER SC UNTIL FOAi 
ATTITUDE AGREES WITH DSKY 
DISPLAY. FOAi ERROR 
NEEDLES SHOULD REMAIN 
NEAR ZERO. 

lEI MONITOR FOAi FOR GIMBAL 
LOCK AVOIDANCE 

lFI CHECK AGC FLASHES VERB­
NOUN TO REQUEST PLEASE 
PERFORM ATTITUDE TRIM 
MANEUVER ENA~LE 

V50 N25 
Rl-00007 

(GI WHEN READY TO RtTURN TO 
G+N ATTITUDE CONTROL: 

KEY IN ENTER 

NOTE: IN THE CASE •HERE 
THE UESIREO OG 
COU ANGLE IN 

Rl IS USUR PE D bY THE 
PLEAS E PER FORM DISPLAY 
THE DESIRED JG CDu AND 
CDU ANGLES REMAIN IN R2 
ANO R 3 • 

(HI MON IT OR ATT ITUOt. THIM 
MANEUVER AS IN 121 AtlOVE. 

R 21 

1260 

1270 

1280 

• 290 

'300 

R 21 



COMMAND 155 TO 
, ATT!TUDo CONTROL 

MODE 

155- ATT 
CONT MOut 
PRtSEN I 

CALCULATE MANEUVER 
REQUIRED TO DESIRED 
Fl NAL A TT l TUDE 
AVO!D!N<, G!MBAL 
LOCK , 

IS ABORT FLAG 
SET OR 15 THIS 
Pel 

, N 

SET CDU 
DRIVE 

,Y 

SET CDU 
DRIVE 

, TO l /2 
DEGREE/ 

, SEC 

TO 4 
DEGREES/ 
SEC 

ISo- ATT 
CONT MOOE 
PRtSoN T 

DO CDU UR IVE UNDER 
CONTROL OF ATTITUDE 
MANEUVER CALCULATION 

MONITOR DRIVE OF 
ICDU•S TO THE FINAL 
DESIRED ANGLES , 
INTERMEDIATE 
ANGLES MAY OCCUR 
DUE TO POSSIBLE 
ROLL/PITCH-YAW/ROLL 
MANEUVER SEQUENCE , 
OBSERVE FDA! BALL 
TO CONFIRM 

1310 

132 0 

1330 

'340 

1350 

1360 

R 21 

R 21 



Sl~-G•N 
All I TUUt 
µHtStNT 

HULD 

. 
EXIT R 21 

FLASH VERB - NOUN TO 
RtQUEST PROCEED 
ANO DISP LAY ST ORED 
DA TA 

VOb NbZ 
HI-IMPACT LAT 
HZ - IMPACT LONG 
R3 - HEADS UP/DOWN 

IMPACT LAT-LATTJ­
TUDE OF DESIRED 
IMPACT PO INT, IN 
OEGH EES TO NEAREST 
, 01 OE~, • JS 
NtlHTH 

IMPACT LONG-LONG ­
JTUOE UF DES IRE D 
IMPACT µOJNT , IN 
DEGR EE S TO NEAREST 
, 01 DEG, • 15 EAST 

HtAUS UP/DOWN 
OtFINES ENTRY ROLL 
AT TI TUl>1' 
• OOUOJ FOR HEADS 
UP/LIFT DOWN 
0 0000 1 FOR HEADS 
OO wN / LIFT UP 

AVOJOANCE OF GIMBAL 
LOCK (RED AREAS 
ON BALLJ, 

. 
EXIT R21 

MON I TOR OSKY : 
OBSERVE VERB-NOUN 
FLA SH TO REQUEST 
LOAD OF 5/C ENTRY 
ROL L ATTITUDE 

AM I SATISFI ED wlT" 
THESE VA LUES? 

• y 

F • Ir THIS 15 Pb2 CHECK A~C FLASHES 
VtRB- NOUN TO REuUES T PROCEED ANO 
DISPLAYS: 

VOb NbZ 
RI - IMPACT LAT 
RZ - IMPACT LONG 
R3 - HEADS UP/DOWN 

IMPACT LAT - LATTITUOE OF 
DESIRED IMPACT POINT, IN 
DEGREES TO NEAREST , 01 
DEGR EE, • 15 NORTH 

IMPACT LONG - LONGITUDE OF 
DESIRED IMPACT POINT, IN 
DEGREES TO NEAREST ,01 
DEG , • 15 EAST 

HEAuS UP/DOWN - DEFINES 
ENTRY ROLL ATTITUDE 
•0000 1 FOR HEAOS UP/LIFT 
DOWN 
- 0000 1 FOR HEADS uOWN/L IFT 
UP 

R 21 

1137 0 

1380 

090 

#4 00 

t 4 l CJ 



3f/ 

WAIT FOR KEYBOARD 
ENTRY 

TERMINATE FLASH 
, UPON RECEIPT OF 
, PROCEED OR NEW 

DATA 

P, ,NEW 
R, ,DATA 
o. 
c. ~. 
E, DISPLAY 
D, AND 

STORE 
DATA 
LOAD 

WAI T FOR KEYBOARD 
ENTRY OF PROCEED 
AND COMPLETION OF 
CDU DRI VE 

EXIT R21 

KEY IN PROCEED 
V33E 

KEY IN 
V25 N62 

AND LOAD 
DESIRED 
PARAMETERS 

I, NAV ACCEPTS DATA: 
KEY IN PROCEED 

VHE 

2, NAV REJECTS DATA; 
KEY IN V25 N62 AND LOAD THE 
DESIRED PARAMETERS 

R 21 

142 0 

1430 

144 0 

14 50 



APOLLO COMPUTER LOGIC CHECKLIST INTERFACE 

SCS DISCRETE MONITOR ROvTINE (R 22) REV 6/20/66 

PuRPUSt: (I) TO MAINTAIN A MONITOR OF AN SCS MODE WHICH THE AGC MJST ASSUME TO BE ~ET TO CORRECTLY CONTROL AN ATTITUDE 
MANEUVER, THRUSTING MANEUVER OR ENTHY MANE UVER AND TD WA~N THE CREW IF TH t MODE DISCRETE TO THE AGC IS LOST. 

A~~UMPTIUNS: Ill THE AGC IS GIVEN ONLY ONE DISCRETE AS A REFERENCE FOR IT TO IDENTIFY ANY GIVEN u+N CONTROL MODE IN THE SC~. THt" l 
ARE HOWEVER MANY SWITCHES IN THE SCS ,HICH WILL INrllBIT G+N CONTROL WHILE THE DISCRETE IS STILL PROVIDED TO THE AuC. 
ASSUMING THAT IT IS NOT DESIRABLE TU PROVIDE A DISCRETE TJ THE AGC FOR EA~H OF TH ESE SWITCHES, THE ONE DISCRtTE 
PROVIDED MUST REPRESENT TrlE CORRECT POSITION OF THE BLOC~ OF ALL NECESSARY SWITCHES. THE OBL IGATION IS THUS UPON THt 
CHECKLIST PROCEDURES TO ENSURE THAT TrlE DISCRETE IS ONLY PROVIDED THE AGC AFTER ALL APPROPRIATt SWITCHES HAVE bEEI• 
PLACED IN THE CORRECT POSITIONS. 

121 THERE WILL NEVER BE MJRE THAN ONE SCS MODE DISCRETE SENT TO THE AGC Al ANY TIME, 

13) UPON THE DETECTION Of THE REMOVAL OF AN SCS MODE DISC~ETE THE AGC WILL DISPLAY ONLY THE PROGRAM ALARM LIGHT Al,U 
ASSOCIATED DISPLAYS BUT •ILL NOT INTERRUPT THE PROGRAM IN PROCESS, 

14) THE ROUT INE IS NORMALLY AUTOMATICALLY SELECTED BY ENTERING V37 , THE AITITUDE CONTROL MOOE CHECK ROUTINE, THE 
THRUST CONTROL MODE CHECK ROUTINE, OR THE ENTRY CONTROL ~JOE CHECK ROUTINt ANO IS TERMINATED BY THE AGC IDLIN u 
PROYRAM IPOO). 

AGC 

.AGC 

. ROUTINE 

. SE LE CTION 

START SCS DISCRETE 
MONITOR ROUTINE 

SET DESIRED SCS MODE 
BIT IN UESSCSSET 
REG ISTER 

GRJUND CREW CHECKLIST TIME 

•1 0 

•l v 

TOTAL 
TIMo 



35?, 

EVERY 480 MS COMPARE 
PRESENT SCS MODE 
DISCRETtc WITH 
DESSCSSET REGISTER 

IS ON LY THE CORRECT 
SCS MODE BIT PRESENT 

,Y ,N 

TURN ON 
PROGRAM ALARM 
LIGHT AND 
DISP LAY 

V 05 N 31 
Rl-00405 

. 
EXIT R 22 

MON !TOR : OSK Y: 
DOES PROGRAM ALARM 
INDICATE LOSS Of SCS 
MODE DISCRETE? 

PERFORM BACKUP 
PROCEDURES FOR LOSS 
Of SCS MODE DISCRETE 

* NOTE: 

POSSIBLE PROGRAM ALARM: REMOVAL 
Of SCS MODE DISCRETE IS INDICATED 
BY: 

A, PKOG ALARM LIGHT ILEB) 

B, P<,NS LIGHT ILEB) 

C, COMP FAIL LIGHT IMDC> 

D, D~KY DISPLAYS: 
VOS N31 
Rl-00405 

PERFORM BACKUP PROCEDURES IF 
PROGRAM ALARM OCCURS 

R 22 

"30 

•5 0 

•6 0 



APOLLO COMPUTER LOGIC CHECKLIST INTERFA CE 

DE LTA V MONITOR ROUTINE IR 2~> REV 6/20/66 

II) TO MONI TOR VEHICLE ACCELERATION DURING A G+N CONTROLLED THRUSTING MANEUVER IN ORDER TO DETECT THE FA!LURl OF s~s 
IGNITION OR THE FAILuRE OF SPS THRUST DURING THE MANEUVER, 

12) TO MONITOR VEHICLE ACCcLERATION DUR ING A NON G•N CONTROLLED THRUSTINu MANEUVER ICSM-RCS OR CSM - SPS) TO ENAbLE 
THE INTEGRATION OF G•N PIPA INFORMATION ONLY DURING THRUSTING PHASES, 

13) TO MONITOR VEHICLE ACCELERATION DURING A NON G•N CONTROLLED THRUSTINu MANEUVER (SIVB-CSM ~EP/SPS ABORT> IN UkUck 
TO START AGC SEQUENCES CONTINGENT UPON THRUST TERMINATION, 

Ao>UM~TIUNS: 11) THE ROUTINE IS AUTOMATICALLY SELECTED BY THE PROGRAM MONITORING OR CON TROLLING THE THRUSTING MANEUVE RS, 

12> THIS ROUTINE SHOULD NO T BE CONF USED WITH THE VG MONITOR IN TVC LOGI C WHICH TERMINATES TVC AND COMMANDS 
• ENGIN E OFF• IF VG IS INCREASING DURING A G•N CONTR JLLED THRUSTING MANEUVER . 

Pe uG 
Cu 1 

AGC 

, AGC 
, ROUTINE 
, SELECTION 

ST4RT OELT4 V 
MONIT OR ROUTINE IR2s) 

EACH DELTA T COMPUTE 
THE ABSOLUTE VALUE 
OF THE UELTA V 
VECTOR uUE TO 
THRUSTING DELTA V 
<U ELTA T = 2 SEC> 

GRJUND CREW CHECKLIST 

•I U 

• 20 

TOTAL 
TIMl 



I 5 THE AB50LUTE 
VALUE OF THE DELTA V 
VECTOR uREATER THAN 
OR EQ UAL TO X FT /5EC 
<THE THRE5HOLD VALUE 
X HA5 BEEN 5ELECTED 
BY THE PROGR AM 
WHICH ENABLED THE 
DELTA V MONITOR 
ROUTINE! 

, N ,Y 

CLEAR DELTA 
T COUNTER 

15 THRU5T ON 
FLAG 5ET 

EN ABLE 
INTEGRATION 
OF PJPA 
DELTA V IN 
TH E AVERAGE 
G INTEGRA ­
TION 

5E T THRU5 T ON 
FLAG 

• 30 

14 0 

•50 

•60 

,10 

,so 

R 2• 



INCREMENT DELTA T 
COUNTER OY I 

15 DELTA T COUNTER 
G~EATER THAN OR 
0~ [OUAL TO 5 I I ,E, 
HA5 THE AB5DLUTE 
VALUE OF THE DELTA V 
VECTOR ~EEN BELOW 
THE THRE5HOLD FOR 
IU 5EC , l 

,Y 

REMOVE THRU5T 
ON FLAG 

15 TH5I Pl2 
11 ,E, 15 THE THRU5T­
ING NOT UND ER G•N 
CUNTROL , l 

GU TD 5?5 
E~GINE THRU5 T 
FAIL ROUT INE 
IR 38) 

EXIT R 24 

,Y 

R 24 

,11 0 

'120 

•1 30 

EXIT ,24 



APOLLO COMPUTER LOGIC CHECKLIST INTERFACE 

COARSE ALIGNMENT ROUTINE IR 251 REV 7 6/20/66 

µUHPOSE: Ill TO COARSE ALl~N THE !MU TO A DESIRED INERTIAL OR IENT~TION. 

ASSUMPTIONS: 111 THE DESIRED !MU INERTIAL ORIENTATION HAS BEEN SPECIFIED BY THE CALL!Nu PROGRAM. 

121 THE ROUTINE 15 AUTOMATICALLY SELECTED BY THE INFLIGHT ALIGNMENT PROGRAMS: SIVB/IMU ALIGN PROGRAM (P 521 • tSM/IMU 

PHuG 
CONT 

155 FINt 
ALIGN MOlJE 
PHtSENT 
I N P 52 

I 5~- ATT 
CONT MO lJc. 
PRc.SENT 
IN OTHc.RS 

ALIGN PROGRAM IP 531 JR !MU REALIGNMENT PROGRAM IP 541, . 

AGC 

. AGC 

. ROUTINE 

.SELECTION 

START COARSE ALIGN­
MENT ROUTINE IR25J 

IS THE AGC IN TH E 
INFLIGHT ALIGNMENT 
-SI VB/IMU ALIGN 
PROGRAM IP52J 

GRJUND CREW 

Y. . N 

155 FINE 
ALIGN MOlJ t . 
PH tSE NT 

COMMAND 155 OBSERVE 155 SWITCH 
TO FI NE ALIGN MODE•••••••••••••••••••• TO FINE ALIGN MODE 
------------------ FOR 20 SECONDS 

WAI T 20 SECONDS 

CHECK LI ST 

I. IF IN INFLl ~HT ALIGNMENT PROGRAMS­
CSM/IMU ALIG~ PROGRAM <P 531 OR 
!MU REALIGNMiNT PROGRAM <P 541, 
CHECK FINE A~IGN MODE LI GHT ON 
120 SEl; .J , 

TIME 

•1 0 

•2 0 

TOTAL 
TIMc. 

•30 

R 25 



RtAD PRESENT JMU 
OR IENTATION W,R , T, 
THE VEHICLE , 
ICOU/GIMBAL ANGLESl 

SEL tCT PRESENT !MU 
INERTIAL ORI ENTATION 
FROM STORAGE 

CALCULATE THE 
INERTIAL ORIENTA­
TION OF THE VEHICLE 

StLtCT uESJ REO JMU 
INERTI AL ORIENTATION 
FROM ST OR AGE (PRO ­
VIDED BY CALLING 
PRO GRAM) , 

CALCULATE REQUIRED 
FINAL CuU/GIMBAL AN ­
GLcS lw , R, T. VEHIC LE> 
TO GIVE DESIRED IMU 
INERTIAL ORIENTATI ON 

A~E ALL REQUIRE D 
GIMBAL ANGLtS LESS 
THAN OR EQUAL TO 
5 DEGREE S 

, Y 

t 40 

,so 

tb O 

• 70 

• 90 

R 2> 



EXIT R25 

SWITCH 155 TO 
COARSE ALIGN 
MODE 

IS~ CUAR~I:. 
ALIGN MOUi:. 
µR t SEN T 

15~-~ lN t 
ALIGN MUUE 
µ"csu, T 

CALL CDU DRIVE 

COMMAND 155 TO 
FI NE ALIGN MODE 

WAIT 20 SEC 

EXIT R25 

OBSERVE 15S SWITCH• 
ES TO COARSE ALIGN 
MODE 

OBSERVE 155 SWITCH 
TO FINE ALIGN MODE 

B, CHECK COARSE ALIGN MOUE LIGHT 
ON (~5 SEC,) 

NOTt: IF THE REQUIRED G!MBAL ANGLE 
CHANGE IS LESS THAN OR EQUAL 
TO 5 DEGREES, THE lOARSE 
ALIGNMENT IS NOT REQUIRED, 

• C, CHECK IMU-CDU DIFFERENCE INUICATDR 
ZER UED !PLUS OR MINUS! . ~ DEG­
REES) , 

D, CHECK FINE ALIGN MODE LIYHT ON 
120 SEC , MINIMUM> , 

11 00 

,11 0 

'12 0 

•130 

•140 



APOLLO COMPUTER LOG IC CHECKLIST INTER FA~E 

SIGHTING MARK ROUTINE !, l71 REV 12 6/20/66 

PUKPUe[: (II TO PERFORM A SATISFACTORY NUMBER OF OPTICAL SIGHTING ~ARKS FOR THE REUUESTING PROGRAM (OR ROUTINE> • 

ASsUMPTIUNS : Ill SIGHTINGS ARE MADE WITH EITHER SCI OR SXT AS REQUIRED. 

121 SIGHTINGS MAY BE MADE ON A STAR OR EARTH LANDMARK. 

131 WHEN THE AGC ACCEPTS A MARK IT RECORDS AND STORES 5 A~GLE5 (3 JCDUS A~D 2 OCDU5l AND THE TIME OF THE MARK, 

141 MAXIMUM 
EACH TIME A 
MA~K IN DEX . 
AS FOLLOWS: 

UNREJECTED-MA"K THRESHOLDS ARE ESTABLISHED UTI LIZING A MARK CUUNTER . THIS MARK COUNTER WILL !NCRcMENI 
MARK 15 MADE AND DECREMENT EACH TIME A MARK •EJ ECT 15 MADE . IHE MARK COUNTER WILL BE CUMPAREU AGAINST A 

THE ~AGNITUDE OF THIS INDEX WILL BE SELECTEJ BY THE PROGRAM (OR ROUTINES) SELECTING THt SluHTINu MAR< 

(Al STA" - I 

(Bl LANJMARK - 5 

IN ADDITION MINl~UM UNREJECTED- MARK THRESHOLDS ARE ESTABLISHED IN THE PRuCESS INu LOG IC AS FOLLOWS: 

IAl STA'l -

IBl LANDMARK (<NUwNl -

(Cl LANDMARK (J~KNOwNl - 2 

151 THE IMPULSE CONTROLLE'l MAY BE USED AS REQUIRED TO RE)JCE THE 5/C DRIFT RATE, 

16) THE ROUTINE IS AUTOMATICALLY SELECTE D BY THE PROGRAM JR THE ROUTINE RcQUIRINu THE SIGHTING . 

AGC 

. AGC ROUTINE 

. SELEC TI ON 

STA"T SluHT(NG MARK 
ROUTINE CR 271 

GilJUND CREW CHECKLIST TIME 

" 2 7 

r 



JS, FINE 
ALIGN MOUt. 
Pi, t 5t.NT 

HO LD 

15 THE 15 5 IN THE 
FINE ALI GN MODE 

Y, , N 

, CclMMAND 155 TO 
, FI NE ALI GN MODE 

ZERO MARK COUNTE R 

FLASH VERB-NOUN TO 
REQUEST PLEASE MARK 

V 5 l 

WA I T FOR KEYBOARD 
ENTRY 

PLEASE, 

···················· MARK, 

MARK 

OBSERVE 155 SWITCH 
TO FINE ALIGN MODE 

MONITOR DSKY: 
OBSERVE FLASHING 
VERB TO REQUE ST 
PLEASE MARK 

SELECT MANUAL OPTICS 
MOOE 

--------------------. WHEN SIGHTING IS 
SATISFACTORY ACCOM­
PLISHED PRESS MARK 
BUTTON 

A, ACQUIRE AND IDENTIFY TARGET 

Ill CHECK FINE ALIGN MODt. LIGHT ON 

12) CHECK AGC FLASHES VERB-NOUN 
TO REQUEST PLEASE MARK 

V 51 

13) PLACE OPTICS MODE SWITCH AT 
MANUAL, 

141 CENTER TARGET IN TELt.SCOPE FOV 
WITH OPTICS CONTROLLER CENTER 
TARGET IN FOV WITH OPTICS 
CONTROLLER BY FIRST DRIVING 
SHAFT AXIS TO PLACE TARGET 
ON R LINE AND THEN DRIVING 
TRUNNION AXIS TO CENTER 
TARGET, USE LO OR MED OPTICS 
SPEED AND RESOLVED MODE FOR 
FINAL CENTERING AS REQUIRED, 

* 151 IDENTIFY TARGET IN TtLESCOPE 
WITH AID OF STAR OR LANDMARK 
CHART. 

lb) CNOT RE QUIRED IN P5lJ 
CENTER TARGET IN SEXTANT wlTH 
OPTICS CONTROLLER USE LO OR 
MED OPTICS SPEED AND RESOLVED 
MODE FOR FINAL CENTERING AS 
REQUIRED, 

6 , MARK OPTICS SIGHTING 

Ill PRESS MARK BUTTON 

121 IF MARK WAS UNSATISFACTORY 
ENTER V52 TO REJECT MARK AND 
AGC WILL CLEAR MARK DATA AND 
FLASH V5! FOR PLE ASE MARK, 

R 2 I 

fl O 

•2 0 

13 0 

>40 

150 

•bO 

R 21 



Tt.R MIN AT ~ FLASH OF 
V51 UPON RECEIPT 
OF MARK . MARK 
REJ ECT. OR ENTER . 

MARK 
REJ ECT. 

15 MA RK FLAG 
SET? 

N. y. 

M •• E 
A •• N 
R. • T 
K •• E 

. R 

t.NT ER --------------------. WAS TH SIGHTI NG 
SAT I SFAC TORY ? 

. N 

MARK -----------
• •• •••••• ••••••••••• •• ••KEY IN MARK 

REJECT REJECT 
V52 E 

OBSERVE PROGRAM 
• ALARM INDICATING• 

TURN ON PRO­
GRAM AL ARM 
LI GHT ANO 
DISPLAY 

••••••••••••• • ••• •• ••••••••••••THAT TOO MANY 

V05 N31 
RI- OU II O 

MARKS HAVE BEEN 
MADE . 

TURN OFF • • • PUSH ALAR ~ RESET 
PR OGRAM ALAR M ••••••••••••••••••••••••••••••• TO RESE T SYSTEM 
LIGHT FOR OTHER 
-------------- POSSIBLE PROGRA~ 

ALA RMS . 

RECENTER ANO RE -MARK. 

1<0TE: "MARK REJECT• WILL ON LY 
REJECT MARK DATA IF A 
"MARK" HAS BEEN MADE AND 
ONCE SUCH A REJECTION 
HAS BEEN MADE THE AGC 
WILL NOT REJECT FURTHE R 
•MARK• DATA UNTIL 
ANO THER •MARK• HAS BEEN 
MAD E. 

;90 

,1 00 

#' 11 0 

R 2 / 

R 21 



ERASE LAST SE T 
OF MARK DATA AND 
DECRE ME NT MARK 
COUNTER BY ONE , 

RESET MARK FLAG 

SET MARK 
FLA<., 

STOR E FIVE ANG LES 
ANO TIM~ AND 
INCREM ENT MARK 
COUN TE R BY ON E, 

IS MARK COUNTER 
STILL LESS THAN 
MARK INDEX? 

y , , N 

HAVE THE MINIMUM , 
NUMBER OF UNREJECTED , 
MARKS BEEN MADE FOQ , 
THIS TYPE OF TARGET? , 

STAR • l 
KN LMK • l 
UKN LMK - 2 

, y 

IS THE TARGET A 
STAR DR LANDMARK? 

, STAR LMK , 

DO I WISH TO 
MAKE MORE 
MARKS? 

N, 

KEY IN 
, ENTER 

• y 

131 JF MARKS ARE LESS THAN THE 
MAXIMUM ALLOWED THE AGC WILL 
CONT I NUE TO FLASH vs1: 
MARK AGAIN, 

NOTE: MINIMUM MARKS ARE: 
STAR - l 
KNOWN LMK -
UNKNOWN LMK • 2 

R 2 I 

u zo 

1130 

1 140 

11 50 

• lb O 

R 27 



. FLASH V~RB NOUN TO 

. R~\JUEST PLEASE 

. PERFORM TERMINATE 

. MARK SEUUENCE ! 
• VSU N2~ 
. Rl- UOO lb 

. WAIT FOR KEYBOARD 
, ENTRY , 

. TERMINATE FLASH UPON 

. RECEIPT OF ENTER , 
, MAMK , 0~ MARK REJECT 

. ENTER 

. SURPL US 

. MARI< 

, TUM~ ON PROGRAM 
. ALARM LIGHT AN D 
, DISPLAY: 

VO S NJ l 
• l-00120 

MARK 

REJECT 

f.NTER 

MON !TOR OSK Y: 
OBSERVE FLASHING 
VERB-NOUN TO REQUEST 
PLEASE. PERFRDM 
TERMINATE MARK 
SEQUENCE 

WAS LAST MAR K 
SAT I SF AC TORY? 

KEY IN MARK 
REJE CT 

VS2E 

, , •, • •. • • • • •, ••••• • • ••• •. •., •••• , .KEY I~ 

!>URPLUS 

MARK 
SURPLUS 
MARK 

ENTER 

ObSERVE PROC,RAM 
ALA RM INDICATINa 
THAT TOO MANY MARKS 
HAVf. BEf.N MADE 

I 4 l If MARKS ARE uREATER THAN Thf. 
MAXIM UM ALLOWED THE AC,( WILL 
DISPLA Y: 

VOS N3 I 
Rl .. OO l l O 

ANO TURN ON PR OC. ALM ILEB >, 
PGNS ILEBl ANU CO MP rAIL !MDCI 

PRfSS ALARM Rf.SET 

R 2 / 

fl7 U 

# 180 

ll9 U 

t L lJC, 

, 2 I 



-------------------- . • TURN OFF PROGRAM 
.ALARM LI GHT 

RESET MARK FLAG 

15 MARK COUNTER ZERO 

,N , Y 

TURN ON PROGR AM 
A LAHM LIGHT AND 
DISPLAY: 

V05 N31 
Rl-00 121 

. 
EX IT P-­

GO TO POO 

15 SIGHTING FLAG 
STAR OR LA ND MARK? 

. STAR .LMK 

PUSH ALARM RESET TO 
RESET SYSTEM FOR 
OTHER POSSIBLE 
PROGRAM ALARMS 

DOES PROGRAM ALARM 
INDICATE THAT AGC 
HAS RECEIVED IN­
SUFFICIENT MARKS? 

•N 

GO TO BACKuP 
PROCEDURES , 

• y 

EXIT P-­
GO TO PO O 

PRESS ENTER 

NOTE: MAXIMUM MARKS ARE: 
STAR - I 
LANDMARK - 5 

(5) IF MARKS ARE EQUAL TO THE 
MAXIMUM ALLOWED THE AG( WILL 
FLASH VERB- NOUN TO REQUEST 
ENTER: 

V50 N25 
RI - 00016 

KEY IN ENTER 

NOTE: IF ENTER IS KEYED IN 
PRIOR TO OBTAINING 
ANY MARKS AGC WILL 
DISPLAY 

V05 N31 
RI - 00121 

AND TURN ON PR OG ALM, 
PGNS AND COMP FAIL . 
GO TO BACKUP PROCEDURES • 

R 21 

,uo 

1230 

f(.4 U 

•25 0 

1260 

R 27 



Pu,s 

HULD 

FLASH VERB -NOUN 
TO REQUEST LOAD 
OF LMK 
IDENTIFICATION. 

V2 I N3 7 
RI - BLANK 

WAIT FOR KEY­
BOARD ENTRY. 

TERMINATE FLASH 
UPON RECEIPT OF 
ENTER . 

,I IKNI , OIUKNI 

••AS ONLY l 
. MARK RECEI VEl> 

. y • N 

15 THE TARGET A STA~ 
OR LANDMARK? 

.LMK STAR. 

MONITOR DSKY: 
OBSERVE FLASH­

ING VERB - NOUN TO 
REQUEST LOAD OF 
LMK 
IDENT IF !CAT I ON. 
-----------------. 

LOAD SIGHTING 
IDENTIFICATION. 

RI-SIGHTING 
IDENTIFICA­
TION 

A, KNOWN LAND-• 
MARK: 
KEY IN 

l ENTER 

B, UNKNOWN 
LANDMARK: 
KEY IN 

0 ENTER. 

WAS SIGHTING AN 
UNKNOWN LANDMAR( 

• y N • 

c. ENToR TARGET I DE NTIFICATION. 

(ll KNOWN LANDMARK: 

l Al OBSERVE AGC .FLASHES Vf.RB­
NOUN TO REQUEST TARGET 
IDENTIFICATION: 

V2l N37 

(Bl KEY IN 
l E 

(Ci OBSERVE FLASH OF V2l Nb3 

(Dl LOAD LANDMARK IDENTIFICA-
TION: 

RI - LAT 
R2 - LONG/2 
R3 - ALT 

LAT - LATITUDE OF LANDMARK. IN 
DEGREES TO NEAREST . OO l 
Of.GREE. • JS NORTH , 

LONG/2 - LONGITUDE OF LANDMARK 
DIVIDED BY TWO, IN DE ­
GREES TU NEAREST . OOl 
DEGREE, • IS EAST , 

ALT - ALTITUDE OF LANDMARK 
ABOVE THE FISCHER 
ELLIPSOID . IN NAUTICAL 
MILES TO NEAREST , 01 N. M, 

R 27 

#28 0 

N29U 

i3 00 

'31 0 

" 32 (; 

,; 2 I 



HULD 

EXIT R27 

. TURN ON PRO ­

. GR AM ALARM 
oLI GH T AN D 
oDl5PLAY: 

VOS N3l 
Rl - 00122 

EXIT P-­
GO TO POO 

FLA5H VERB - NOUN 
TO R EOUE 5 T LOAD 
OF LA NDMARK 
LA T, LONG/2 , AND 
ALT, 

V25 Nb3 

WAIT FOR KEY ­
BOARD ENTRY , 

DOE5 PROGRAM 
ALARM INDICATE, 
THAT THE AGC 
HA5 RECEIVED 
INSUFFICIENT 
MARK5? 

. 
EXIT 
R27 

GO TO 
BACKUP 
PROCE­
DUR E5 

EXIT P- ­
GO TO POO 

MONITOR D5KY: 
OB5ERVE FLA5 H­

ING VERB NOUN TD 
REOUE5T LOAD DF 
LANDMARK 
PARAMETER 5, 

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

LOAD LANDMARK 
PARAMETERS: 

RI-L AT 
R2 -LONG/2 
R3-ALT 

LAT - LATITUDE OF , 
LANDMARK, 
IN DEGREES 
TO NEARE5T 
, 001 DE ­
GR EE, 
• 15 NOR TH, 

• I 2 I UNKNOWN LA ND MARK: 

(Al OB SERVE AGC FL ASHES VERB ­
NOUN TO REQU EST TARGET IDENTI­
FICATION, 

V2 I N37 

(Bl KEY I N 
0 E 

R 27 

#3 30 

1340 

'350 

13b0 

1370 

R 27 



Pu :,S 

M\) L I) 

l 55 - F 11, c 
AL{Gr~ MUUt. 
PRLSE NT 

TERMINATE FLASH 
UPON RECEIPT 
OF ENTER , 

EXIT R27 

FLASH VERB - NOUN 
TO REQUEST LOAD 
OF ST A~ CODE, 

V2 1 N30 

eAI T FOR KEYBOARD 
EN TH Y, 

TEs M! NATE FLASH UPON 
RECEIPT OF ENTE R, 

EXIT R27 

LONG/2 - LONGI­
TUDE OF 
LANDMARK 
DIVIDED BY 
Two. 1 N DE­
GREE S TO 
NEAREST 
, 001 DE­
GREE, + 15 
EAST, 

ALT - ALT !TUDE 
OF LAND-
MARK ABOVE 
THE FISCHER, 
ELLIPSOID, 
lN NAUTICAL 
MILES TO 
NEAREST 
,01 N, M, 

EXIT R27 

MONIT OR DSK Y: 
OBSERVE FLASHINo 

VERB- NOUN TO REQUEST 
LOAD OF STAR CODE , 

LOAD STAR CODE: 
RI-STAR CODE 

STA R CODE - STAR 
DESI GN ATION FROM 
CAR RY ON DATA, 

EXIT R2 7 

13) STAR: 

(Al OBSERVE AGC FLASH VERB­
NOUN TO REQUEST STAR !DENTI­
FICAT!ON , 

VZI N30 

!Bl KEY !NSTAR CODE 
RI - STAR CODE 

H 2 I 

1380 

,:;90 

14 00 



AP OLLO COMPUTER LOGIC CHECKLIST INTERFACE 

AUTOMA TIC OPTICS POSI TI JNING RO UTINE (R 28) REV 6 6/20/66 

PuRPOot; <I> TO DR IVE THE ~• N OP TICS TO A TARGET !STAR OR LA NDMAR K) DEFI NED BY THE PROGRAM OR BY OSK Y INPUT (ASTHONAUT> . 

A~~uMµJJONS : (!) THE ROUTINE IS NORMA LL Y AU TOMATICALLY SELECTED BY THE FINE ALIGNMENT ROUTINE (R4) DURING THE INFLIGHT ALluNME NT ­
SI VB/IMU ALIGN PROGRAM (P52), CSM/IMU ALI GN PROGR AM (P53), OR !MU REALI GNM ENT PR OGRAM (P54), OR BY THE COAST - LANDMARK 
TRACKING PROGRAM (P221, 

PHU(, 
CON T 

HOLD 

AGC 

. AGC ROU TINE 

. SELECTI ON 

START AUT O OP TICS 
POSI TIONING ROU TINE 
(R 28> 

IS THE TARGET FLAG, 
STAR OR LA ND MARK 

. STAR . LMK 

FLASH VERB-NOUN TO 

GRJUND 

REQUEST PROCEED AND •••••••••••••••••••• 
DISP LAY STORE D 
LANDMARK IDENTITY 

V06 N44 
RI - LA T 
R2 - LONG 
R3 - ALT 

CR EW 

IS THE TARGET A STA ~ 
OR A LANDMARK 

•LMK STA~. 

MON IT OR DSKY : 
OBSERVE FLASHI NG 
VERB • NOUN TO RE• 
QUEST PROCEED AND 
DISPLAY OF STORED 
LA NDMA RK IDENTITY 

* 

CHECKLIST 

A. CHE~ K AGC FLASHES VERB-NOUN TO RE­
QUE~T PROCEED AND DISPLAYS STORED 
LANOMARK OR STAR IDENTIT Y 

IF LANOMARK: 
VU6 N44 
RI - LAT 
Rl - LONG 
R3 - ALT 

"1 0 

• 20 

TOTAL 
TIME 

R 28 



LAT-LAT IT UDE OF 
LANOMARK • IN 
DE~~EES TO NEAR­
EST .01 DEGREES. 
• IS NORTH 

LONG-LONGITUDE OF 
LANDMARK• IN 
DEGREES TO NEAR­
EST .01 DEGREES. 
• IS EAST 

ALT-ALTITUDE OF 
LANDMARK ABOVE 
THE FI SCHER 
ELLIPSOID. IN 
NAUTI CAL MILES 
TO NEAR EST . I NM. 

wAJT FOR •EYBOARO 
t:NTRY 

AM I SATISF IED 
WITH THESE VALUES 
------------------. . Y 

KEY I N PROCEED 
V 33 E 

N, 

TERMINATE FL ASH - -- ---------------
UPON RECEIPT OF •••• •• • ••••••• ••• ••• KEY IN V25 N44 AND 
PROCEtD OR NEW DATA LOAD DESIR ED 
-------------- ---- PARA METERS 

. v33E ,NEw 
, DATA 

LAT-LATITUDE OF LANDMARK, IN DEG­
RtES TO NEAREST .Ol DEGREES. + 
I S NORTH 

LONG-LONGITUDE OF LANDMARK. IN 
DEGREES TO NEAREST .01 DEGREES . 
• IS EAST 

ALT-ALTITUDE OF LANDMARK ABOVE THE 
FISCHER ELLIPSOID. IN NAUTICAL 
MILES TO NEAREST ,l NM. 

IF STAR: 
V06 N3 0 
RI - STAR CODE 

STAR CODE - STAR DESIGNATION FR OM 
STAR CODE LIST 

B, JF >ATJ SF JE D wlTH DATA KtY IN PR O­
CEED 

V 33 E 

OR IF NOT SATISFIED WITH DA TA, 
LOAD DES IRE D DATA. 

FOR LANDMARKS : 
V25 N44 
R l - LAT 
R, - LO NG 
R; - ALT 

FOR STAR: 
V<l N3 0 
RI - COD E 

WHEn SATISFIED ~ITH NEW UATA 
KEY IN PROCEED 

V 33E 

R 2 8 

130 

, so 

H O 

, 10 

R 2o 



Puss. 

HOLD. 

PLlSS 

hDL D. 

3'7/ 

FLASH VER~ - ~OUN TO 
RtOUEST PROCEED 
AND DISPLAY STORED 
STAR CODE 

VOb N3U 
RI-STAR CODE 

STAR CODE - STAR 
DESIGNATION FROM 
SIAR CODE LI ST 

WA IT FOR KEYijQARD 
ENTRY 

TERMINATE FLASH 
UPON RECEIPT OF 
P~UCEED OR NEW DATA , 

NEW , , V33E 
VA IA. 

CHECK OPTICS MOOE 
DIS(RETE , 15 THE 055 
IN fHE AGC MODE 

Y, N, 

FLASH VER~ - NOUN 
TO kEOUES T 
PLEASE PERFORM 
o~s SWITCH TO 
AGL MODE 

V>O N25 
Rl - 000 13 

MON !TOR DSKY: 
••• • ••• • • • •••• • •• • • • OBSER VE FLASHING 

VERB - NOUN TO REQUEST 
PROC EED AND DISPLAY 
OF ST OR ED STA R CODE 

AM I SATISFIED •IT , 
THIS STAR CODE 

,Y , N 

KEY I i'< PROCEE D 
• • • •• • •• ••• •• • • •••• • V 33 E 

• • ••• ••••• •• •• • •• • •• KEY IN VZ I N30 AND 
DE SIRED STAR CODE 
LOAO DESIRED ST AR 
CODE 

MON IT OR DSKY : 
OB SER VE VERB - NOuN 
FL ASH TO RE~uES T 
PLE ASE PERFORM 055 
SWI TCH TO Au( MJD E 

C, MONIT OR MODE CO NT ROL TEST 

AGC TESTS FOR CO MPUTER CON TR OL OF 
OPTl~S BY CHECK I NG FOR COMPU TER 
P05l f ION OF OP TI CS MODE S•I TC H 

Il l POSIT ION : COMPUT ER, 
~GC PROCEfOS 

( <l POSITI ON: MANU AL Ok ZE RO 
i;PTICS • 

CHECK AGC FLASHE S VtR8- NLlUN 
TO HEOU E~T PLEA SE PtRFOR M OSS 
SW IT CH TO AG( MO OE 

VSO N25 
Rl - 000 13 

R 28 

, so 

f9 0 

11 00 

11 10 

11 20 

• 130 

R Zs 



USS MllOt. 
Sw A~C 
CN THL 

3 ?>-

WAIT FOR KEY • 
BOAR D tNT RY 

DO I WANT TO POSI• 
TI ON THE OPTI CS 
MANUALL Y 

N, 

Sw!TCH OPTICS TD 
AGC MODE AND 
qy IN ENT EH 

Y, 

TERMINATE FLASH ••··-•-•-••--•-
UPON RE CEIPT OF •••••••••••••••••••••••••• KEY IN PROCEED 
ENTER OH PROCEED V 33 E 

. P 
oK 
.o 
. c 
. E 
. t. 
. D 

EXIT R 28 

,ENTER 

ESTA~LISH MON IT OR OF 
OPTICS DISCRETE . 

~ET PRESE~T PLAT ­
FUK M OHl t.NT ATI ON 
FROM ST URAGE 

EXIT R 28 

R 2H 

114 0 

1150 

IAI NAV ACCEPTS REQUEST: 

PLACE OPTICS MOOE SW TO 
COMPUTER AND KtY IN ENTER ll bO 

IUI NAV REJE CTS REQUEST; 

KEY IN PROCEED V33E AND 
POSITI ON OPTICS MANUAL LY 

,110 

• 18 0 

• 190 

R 2o 



37.3 

READ PRESENT VEHI ­
CLE ATTITUDE FRDM 
ICDUS !AS SUME G AND 
N HAS AlllTUDE CON ­
TROL OF THE VEH ICLE 
ON 155 15 IN FINE 
ALIGN MODE) 

CALCULATE THE RE ­
QUIRED OPTI CS ANuLES 
TU ACQUIRE THE 
TA ~GET 

15 REQUI RED lRUNNION 
ANG LE GR EATER THAN 
OPTI C LOS LIM IT 

TURN ON PROGRAM 
ALARM LIGH T. 

EX IT P--

OBSERVE DSKY: 
PROGR AM ALAR M 
I NDICATES THAT TAR ­
GET 15 BEYOND DRIVE 
LIMITS OF OPTICS 

MANEUVER VEHICLE 
UNTIL OPTICS LA N 
ACQUIRE THE DESIRE D 
TARGET 

RESELECT P- -

NOTE : 

POSSIBLE PROGRAM ALARM. INDICATES 
TARGtT 15 B[YOND OPTICS TRUNNI ON 
DR I Vt LIMIT. 

SELELT NEW TARGET OR MANEUVER 5/C 
IF PRA CTICAL. RESELECT PROGRAM 
WH ICH CAL LEO R2B . 

R 28 

112 00 

11210 

, 220 

*230 

#24 0 

R 28 



0So MuDt 
5 "' .l.CJC 
Ci~ 1 ~ L 

DISPLAY ON DSKY: 
Vlb N55 
Kl - SHA FT 
Kl - !RUNNION 

SHAFT -
OPTICS SHAF T ANGLE. 
IN DEGREES TO NEAR ­
EST . ul DEGREE . 

TRUNNION-
OPTICS TRUNNION 
ANGLE , IN DEGR EE S 
TO NtAREST . OOI 
Ut GRtE . MAX DIS­
PLAY IS 89 . 99 9 

CALL OP TICS CDU 
DS IIIE , 

CONTINUt CDU DRIVE 
ANO OPTICS ANGLE DIS 
- PLAY UNT IL TERMI ­
NATE l o RECEIV ED 
FROM CALLING ROUTINE 

E>!T R 28 

MONITOR DSKY: 
OBSERV E OJSP LAY OF 
REOUJR t D OPTI CS 
ANuLES 

O~SERV E OP TI CS BEi ~• 
DRI VEN TO ANGLES 
DJ SPLA YED 

EXIT R 28 

v. CHECK AGC DISPLAYS RE­
uUJRED SHAFT ANGLE AND 
TR UNNION ANGLE 

Vl b N55 
RI - SHAFT 
R2 - TRUN NION 

,HAFT-OP TICS SHAFT ANGLE . 
I N DEGREES TO NEAREST . 0 1 
DEGREE. 

TRUNNI ON - OPTICS TRUNNI ON ANGLE . 
IN DEGREES Tu NEARE ST . 00 1 
DEGRE E. 

t . CH ECK OCDU S AND TELESCOPE 
COUN Tt RS ARE DRIVEN TO 
uPTICS ANGLtS DJSPLA Yt D ON 
LJ SKY 

F. IDENT IF Y TARG ET I N 
TELESCOP E FOY 

125 0 

#lbO 

127 0 

, 200 



APOLLO COMPUTER LOGIC CHECKLIST INTERFACE 

STAR DATA TEST ROUT IN< (R 29) REV b/20/bb 

PUHPOSE: Ill TO TEST THE ACCURACY OF A PAIR OF STAR SIGHTINGS 

AS~UMPTIUNS: (I) THE ROUTINE IS NOR MALLY AUTOMATICALLY SELECTED BY THE INFLIGHT ALIGNMcNT-IMU ORIEN TATI ON DcTERMINATION PR uG"AM 
lP 51) QR S! VB/ IMU AL I GN PROGRAM (P 52), QR CSM / !MU ALIGN PROGRAM (P >3), OR !MU REALIGNMENT PRuGRAM !P541 VI~ 
THE COMMON ALIGNMENT ~OUTIN< , 

PRUG 
(uNT 

AGC 

, AGC 
,ROUTINE 
, SELECTION 

START STAR DA TA TEST 
ROUTIN E (R 291 

CALCULATE ANGLE BE­
TwEcN TWO STARS 
US ING STORED EPHEM­
EHIS DATA !ACTUAL) 

CALCULAT E ANuLE BE­
TwEEN Two STARS 
USING STAR VECT ORS 
DEHIVED FROM MA RK 
ANGLES (INDICATED) 

IS THIS PS I? 

. r , N 

CREW CHECKLl~T 

A, MONITOR ST AR DATA TEST 

NOTE: 

T !ME 

AGC NOW DOES STAR CJATA TEST BY 
COMPARING OPTICS ANGLES WITH STORECJ 
STAR EPHEMERIS DATA 

•l O 

TCJ TAL 
T IML 

R 2-1 



SET TEST 
TOLERANCE 
TO 1,0 
DtG 

SET TEST 
TOLERANCE 
TO , 05 
DEG 

15 THE DIFFERENCE 
BETWEEN ACTUAL AND 
INDICATED ANG LE S 
GR EATER THAN THE 
TE ST TOLER ANCE? 

,. ,N 

DISP LAY ON DSKY: 
Vub NOS 
Hi - STAR ANGLE 

D!FF 

STAR ANGLE DIFF­
DJFFE RENCE 
tiE hEEN ACTUAL 
AND INDICATED 
ANGLES BETWEE N 
STAR VECT DR II 
AND STAR VECTO~ 
• 2, IN DEGREES 
TO NEAR EST , 01 
DtGREE S, 

WA IT l O SECOND S 

EX l T R 29 

MONITOR DSKY : 
OBSERVE VERB - NOUN 
AND DISPLAY DF ~TA~ 
ANGLE DJFF 

NOTE: 

Ill DATA GOOD: 

CHECK AGC DISPLAYS STATIC 
VERB - NOUN ANU STAH ANGLE DJFF 

VOo NOS 
HI - STAR ANGLE DIFF 

STAR ANGLE DIFF - DIFFERENCE 
BETWEEN ACTUA L AND INDICAT­
ED ANGLES BETWEEN STAR 
VECTOR l AND STAR VECT OR 
2, IN DEGREES TO NEAH-
ES T , Ol DEC,REES , 

THIS STATIC DISPLAY MAY REMAIN FOR 
NO LUNG ER THAN l O SECONDS 

R 29 

• 50 

l bO 

,10 

• 80 

R 2, 



~LA5H ~tRb ~NOUN TQ 
REOUE5I PMO( EE D AND 
Dl5PLAY 5T AM ANuLE 
DI FF: 

VUb NV5 
Rl- 5TAR ANGLE DIFf 

WAIT FU• <EY~OARD 
ENTRY 

TE~MINATE FLA5H UPON 
RtCEIPT UF PR OCEE D 
OR NEW PROGR AM 

P. . NEw 
R, ,P ROGRAM 
o. 
c. -------------
E, uO TO PR OG RAM 
E, StLECTED 
D, -------------

EAII R 29 EXIT R Z9 

15 VERB - NOUN 5TATIC 
OR FLA5HING 

VERB- ,VERB- NOJ~ 
NOUN ,5TATIC 
FLA5H 

. 
EXIT R Z9 

5HALL I PROCEED 
WITH BAO DATA 

• y 

KEY IN 
PROCEED 

V 33 E 

, N 

KEY IN OE51RE0 NEW 
PROGRAM 

V 37 E -- E 

t Z l 

131 

I 4 > 

DATA BAO: CHECK Au( FLA5HE5 
VE~B- NOUN TO REOUE5T PR OCEED 
ANO DISPLAYS STAM ANGLE O!Ff 

VOb N0 5 
RI • STAR ANGLE O!Ff 

NAV , ACCEPT5 DATA: 
KEY IN PROCHD 

V 33 t 

NAV , REJECTS DATA: 
KEY IN DESIRED NEW PROGRAM 

V 37 E -- E 

t YO 

, 100 

• l l 0 

• l ZO 

• 13 0 



APOLLO COMPUTER LOG IC CHECKLIST I NTERFACE 

MI>SiuN LU4 GYRO TORQUING ROUT I NE (R 30) REV 9 6/20/66 

Ill TO CA LCULATE GYRO TORJUING ANGLE S FOR FINAL <FINE> ALIGNMEN T OF THE INERTIAL PLA TFORM DURING AN INFLIGHT 
ALIGNMENT . TO DISPLA Y THESE ANG LES AND TO TORQUE THE GYROS. 

AS:,UMPTIONS : Ill THE ROUTINE IS NORMALLY AUTOMATICALLY SELECT ED BY THE FINE ALIGNMENT ROUTINE <R 4). 

PHuG 
CLlN I 

ISS - fINt. 
ALlGN MUUl:c 
PHi:cSE T 

AGC 

. AGC 

. ROU TINE 

. SE LE CTI ON 

START uYRO TORQUINu 
ROUTINE 

CA LC ULATE REQU IRED 
TOROUINu ANGLES FOR 
EACH GYRO 

IS ANY ANuLE GRE ATE R 
THAN 5 DEGR EE S 

• y oN 

DI SPLAY ON DSKY : 
GYRO TORQUING 
ANGLES 

V0 6 N67 
Rl - X GYRO 
R2 - Y GYRO 
R3 - Z GYRO 

GROUND CR EW 

MON! TOR OSKY: 
OBSER VE STAT IC 
VERB - NOUN AND 
DISPLAY OF GYRO 
TORQUING ANGLES 

CHECK LIST 

A• MONIT OR GYRO TORQUING ANuLE TEST 

NOTE : AGC NOW DOES TORQUING 
ANG LE TEST BY COMPARINu 
REQU IRE D TORQUING ANGLES 
WIT H STORED MAX IMUM 
tR ITER(A 

( !) . DA TA GOOD: 

CHE~K AGC DISPLAYS STATIC VE RB­
NOUN AND DI SP LAYS GYRO TORQUI NG 
ANG LES 

VU6 N67 
R 1 - X GYRO 
R< - Y GYRO 
R; - Z GYRO 

T !ME 

• 10 

, zc, 

• 30 

TO TAL 
T (M l 



HOLD 

3 7'1 

C,YRO TORQUING 
ANGLES-THE ANGLE 

THRU WHICH EACH 
GYRO MUST BE 
TORQUED TO COM­
PLETE THE FINE 
ALIGNMENT . ALL 
ANGLES IN DEGREES 
TO NEAREST 0001 
OU,REE. 

FLASH VERb- NOUN 
TO REQUtST PROCEED . 
AND DISPLAY 

V06 N67 
Rl -X GYRO 
R2-Y <.,YRO 
R3 - Z <.,YRO 

WA I T FOR KEY~OARD 
ENTRY 

OR 

OBSERVE VERB - NOUN 
FLASH TO REQUEST 
PROCEED AND DISPLAY 
OF GYRO TORQUING 
ANGLES 

• FLASHING STATIC. 
, VERB-NOUN VERB-. 

NOUN 

SHALL I PERMIT 
TORQUING 

KEY IN 
TERMINATE 

V H E 

EXIT P--

GYRO TORQUING ANGLES - THE ANGLE 
THRU WHICH EACH GYRO MUST BE 
TORQUED TO COMPLETE THt FINE 
ALluNMENT, IN DEGREES TO NEAR­
E~T ,001 DEGREE. 

(2), DATA BAD: 

IF ~YRO TORQUING ANGLES ARE GREAT ­
ER [HAN 5 DEG, CHECK AGC FLASHES 
VERb-NOUN ro REQUtSI PROCEED AND 
DI SPLAYS TORQUING ANGLES 

V06 N67 
RI - X GYRO 
R2 - Y GYRO 
R.l - Z GYRO 

(3) . NAV • REJECTS DATA: 
KEY IN TERMINATE 

V 34 E 

CHECK AGC DISPLAYS POO 

R 30 

14 0 

• 50 

• 60 

t 70 

R 30 



HuLD 

TERMINATE FLASH 
UPON RECEIPT OF , 
PROC EE D OR TERMI N-, 
ATE 

T, p, 
I:., R, 
R, 0 , 
M, C, 

E, 
E, 

--------- D, 
TERMINATE 
PRO C,RAM 
GO 10 At,C 
IDLING 
PROC,RAM 
(POOi 
---------

EXIT P--

PULSE IRl<:,S THR QUt,H 
DESIREO ANGLES 

FLASH VERb- NOUN TO 
Rt OUEST PLEASE 
PE RFORM FI NE ALIGN 
CH ECK : 

VSO N2 5 
Rl - 000 14 

wAIT FOR KEYbOARD 
ErHRY 

•• ••••••••• ••••••••• KEY IN PROCEED 
V 33 E 

MONIT OR PLATFORM 
MOTION ON CDU DIALS 

MONITOR DSKY: 
OBSERVE VERB - NOUN 
FLASH TO REQUEST 
PLEASE PERFORM FINE 
ALIGN CHECK 

DO I wANT TO CHECK 
THE FINE ALIGNMENT 

N, 

KEY IN µROCEED 
V33 E 

Y, 

(4) , NAV ACCEPTS DATA: 
KEY IN PROCEED 

V 33 I; 

B, MONITOR ICDU CHANC,E AS AGC TORQUES 
PLATFORM 

C, CHECK AGC FLASHES VER B-NOUN TO RE ­
QUEoT PLEASE PER FORM FINI:. ALIGN 
CHELK 

V,o NZS 
Rl - 00014 

(ll NAV , REFUSES FINE ALIC,N CHECK 
KEY IN PROCEED 

V 33 E 

R 30 

IB O 

19 0 

i! OO 

,1 l O 

'12 0 

• 130 

R 3v 



IS~ FI Nt 

TERMINATE FLASH UPON 
RtCE IPT OF ENTER 
OH PR OCEED 

P, ,E NTER 
R, 
o. 
c. -----------t, IS THI S THE 
E, INF LI GH T 
u, ALI GN ME NT-

IMU REALI GN 
-M EN T PRO-
GRAM IP541 
-----------, N ,Y 

-----------
GO TO AUTO-
OPTI CS POS-
IT IUN I NG 
ROU TI NE 
CR 28 l FOR 
STAR I I 

-----------

AL! C:,N M\JUt uO TO 
P~ t 5EN I 51GHTIN<, 

MA RK 
ROU TI NE 
IRHJ 
FOR FI RS T 
STAR 

EX I T EXIT EXI T 
R30 R30 R3 0 

. 

. 
EXIT R 30 

KEY IN ENTER 

15 THIS THE INFLIGrlT 
ALIGNMtNT-IM U 
REALIGNMENT PROGRA~ 
IP54l? 

, N , Y 

<> O TO AUTO 
OPTICS POSIT ION­
ING ROUTI NE 
CR 281 FOR STAR 
•1 

, c,O TO 
,SI C:. HTING 
, MA RK ROU­
, TI NE IR27J 
, FOR Fl i< 5T 
, STA R 

. 
EXIT EXIT 
R30 R30 

121 NAV, REQUESTS FINE ALIGN CHECK 
KEY IN ENTER 

IAJ IF THIS PROGRAM IS SIVB/IMU 
ALIGN (P52l OR l SM/I MU ALIGN 
(~531 RETURN TO AUT O OPTI CS 
POSITIONI NG ROUTINE 1Rl8l FOR 
STAR U, 

l~I IF THIS PRO<,RAM IS IMU 
REALIGNMENT IP~4l RETUR N TO 
SIGHTING MARK ROUTINE (R27l FOR 
STAR •1. 

R 30 

#14 0 

11 50 

,i lb CJ 

• 17 0 



APOL LO COMPUTER LOGIC CHE CKLIST INT ERFACE 

BACKUP DELTA V COUNTER DISPLAY ROUTINE (R 31) REV 

PKUPO>l: (I) TO CA LCULATE ANO DISPLAY THE CORRECT VALUE OF DELTA V FOR THE DELTA V COU NTER IN THE SCS, FOR USE SHOULD THE SC > 
BE USE D IN A BACKJP CONFioURATION FOR A G+N CON TRO LLE D T~~USTI NG MANEUVER, 

A,aUMPT!ONS : Ill THE ROU TINE IS NORMALLY AUTOMATICALLY SELECTED BY THE THRUSTING PROGRAMS, 

HuLli 

AGC 

,AGC ROUTINE 
, SELECTION 

ST Ak T tlACKUP DELTA V 
COU NTER DISPLAY 
ROU TINE 

OB TAIN THE VELOCITY 
TO BE GAINED FOk 
THE MA NEUVE R FR OM 
THE PRO<,RAM 

FL AS H VERij• NOUN TO 
REQU EST PROCEE D AND 
DI SP LAY Vu 

VO b Nl4 
RI - V~ 

VC, -
MAGN IT UOE OF THE 
VEL OCITY TO BE 
GA !NED , IN FT / SEC TO 
NlA"EST FT/SEC , 

GRJUND 

MONITOR DSKY: 
OBSERVE VERB - NOUN 
FLASH TO REQU EST 
PkOCEED AND DISPLAY 
OF VG 

CHECKLIST 

PILOT: 

A, ENTER DELT A V <SCSI INTO DELTA V 
REMAINING COUNT ER 

(II CHECK AGC FLASHES VERB-NOUN TO 
REQUEST PR OCE ED AND OISP LAY S 
vr:,: 

VOb Nl4 
RI • VG 

VG • MAGNITUDE OF THE VELOCI TY 
TO BE GAINED , IN FT /S EC 
TO NEAREST FT /SLC , 

(2) OB TAI N DELTA V (SCSI TO BE 
SET INTO DE LT A V RLMAIN ING 

TIME 

0 0 : 00 

• 10 

• 20 

• 30 

TO TAL 
TIML 

R l l 



383 

WAIT FOR KEYBOARD 
ENTRY 

TERMINATE FLASH UPON 
RECE IPT OF PROC EED 

EXIT R 3 1 

SETU~ DELTA V COUNT • 
ER IN SCS 

KEY IN PROCEE D 
•••••••• ••• ••• •••• •• V 33 E 

EXIT R 31 

(3) 

(4) 

(5) 

COUNTER FROM CHART . 

SET TVC I POWER• AC 

USE DELTA V SLEW SWITCH TO 14 0 
ENTER DELTA V !SCSI 

KEY IN PROCEED 
V33E 

,so 



3fJ 'f 

APOLLO COMPUTER LOGIC CHECKLIST INTERFACE 

PRETHRU5TING-5P5 MINIMUM IMPULSE DA TA LOAD ROUTINE IR 331 REV 5 

Ill TO LOAD, VIA ASTRONAUT DSKY ENTRY, THE MANEUVER DA TA "EOUIRED FOR AGC COMPUTA TI ON FOR AN SPS MINIMUM IMPULSE 
THRUST I NG MANEUVER. 

121 TO INSPECT SPS MINIMUM IMPULSE MANEUVER DATA PREV IOU SLY LOADED IN THE AGC OR CHANGE IT BY MANUAL DSKY INPUT. ThE 
DATA LOAD MAY ALSO BE CHANGED BY AGC UPLINK By SELEC TING COAST-AG( UPDATE PROGRAM (P271 AND TH EN RESELECTING THE 
PRETHRU5 T1NG PROGRAM. 

A5oUMPT ION 5: Ill THE ROUTINE 15 NORMALLY AUT OMATICALLY SELECTED BY THE PRETHRU5TJNG-5P5 MINIMUM IMPULSE PRO~RAM IP 331 . 

h () LCJ 

AGC 

• AGC ROU TINE 
. SE LECTION 

STA RT SRETHRUS T! Nl> 
CHANGE uATA LOAD 
ROUTINE 

FLASH VERH - NOUN TO 
REUUE ST PROCEED AND 
DISPLAY STORED TIG 

V06 N33 
Rl -T ll> - HRS 
R2 -TIG- MIN 
R3 - TIG - SEC 

! JG - TIME OF SPS 
ll,NIT ION <GET! • 
IN HRo , MIN, SEC 
TO NEAREST . DI SEC , 

•• IT FOR KEYHOARD 
ENTRY 

GRJUND CREW 

MON IT OR DSKV: 
OB SE RVE VERB-NOUN 
FLASH TO REQUEST 
PROCEED AND DI SPLAY 
OF STOR ED T!G. 

AM I SA TISFIED WIT" 
THE SE VA LUES? 

y, 

KEY IN PR OCEE D 
V 33 E 

CHECK LI ST 

A. CHECK AGC FLASHES VERB -NOUN TO RE­
OUE~T PROCEED AND DISPLAYS ST ORED 
T JG. 

VOb N33 
RI - T JG - HRS 
R2 - TIG - MIN 
R3 - T IG - SEC 

TI G - l lME OF SPS IGNITION IGET1. IN 
HRS , MINS, 5cC5 TO NEAREST . 01 SEC. 

(II NAy ACCEPTS DA TA: 
KEY IN PROCEED 

V 33 E 

TIME 

,1 0 

, 20 

'30 

TOTAL 
TIM E 



......... 
HO LD 

TERMINATE FLASH UPON 
REC[JPT OF PROCEE D 
OR NEW lJ ATA 

P, 
R, 
o. 
c. 
E, 
E, 
D, 

NEW 
, DATA 

DISPLAY AND 
STORE DATA 
LOAD 

FLASH VER~ - NOUN TO 
RtUUEST PROCEED AND 
DJ SµLAY STORED PARA ­
MtTERS FOR A GROUND 
POINT ON THE DESIRED 
ORBITAL TRACK 

voe N.r.4 
RI - LAT 
RZ - LONG 
R3 - ALT 

LAT - LATIT UDE, • JS 
NO RTH , IN DEGREES 
TO NEARtST , 01 
DEGREE , 

LONG-LONGITUDE , • JS 
EAST , IN DEGREES 
TO NEAREST , 01 
DtGREt, 

Al f-ALTIT UDE OF DE­
SIRED ORBIT ABOVE 
fHE FI SCHtR 
ELLI PSOID AT THE 
sµ ECIFltD GR OUND 
POINT , IN NAUTICAL 
MILE S 10 NEAREST , I 
NM , TnlS VAL UE 
SHOULD BE ZER O IF 
CIRCULAR OR BIT IS 
DtSIRE D, 

KEY IN V25 N33 AND 
LOAD THE DESIRED 
TIG, 

MONITOR DSKY: 
OBSERVE VERB -NOUN 
FLASH TO REO UE ST 
PROCEED AND DISPLAY 
OF STORED PARAMETERS 
FOR A GROUND PO INT 
ON THE DESIRED 
ORBITAL TRAC K 

AM I SATISFIED •IT~ 
THESE VA LUES 

y. 

(21 NAV REJECTS DATA: 
KEY IN V25 N33 AND LOAD THE 
DE~IRED TIG, 

B, CHElK AGC FLASHES VERB- NOUN TO RE­
QUE~T PROCEED AND DISPLAY STORED 
PARAMETERS FOR A uROUND POINT ON 
THE DESIRED ORBITAL TRACK, 

VU6 N44 
RI - LAT 
Rl - LONG 
R.! - ALT 

LAT - LATITUDE, + IS NORTH , IN 
DcGREES TO NEAREST , 01 DEGREE , 

LONu - LONGITUDE, • JS EAST , IN 
DEuREES TO NEAREST , 01 D[GREE , 

ALT-ALTITUDE OF DESIRED OR BIT 
ABOVE THE FISCHER ELLIPSOID AT 
IHE SPECIFIED GROUND PO INT, IN 
NAUTICAL MILES TO NEARE ST ,I NM, 
THIS VALUE SHOULD BE ZERO If 
l!RCULAR ORB IT IS DESIRED 

• 50 

06 0 

•7 0 

• 80 



HtJLU 

WAIT FOR KEYBOARD 
ENTRY 

TERMINATE FLASH UPON 
REC t !PT OF PROCEED 
OR NEW DATA 

P . 
R. 
o. 
c. 
E. 
E. 
o. 

NEW 
• DA TA 

DISP LA Y AN D 
STORE DA TA 
LOAD 

FLASH Vt RB- NOUN TO 
REQUEST PROCE ED AND 
DISPLAY STORED PER 

V06 N3 4 
RI - PER-HRS 
R2 - PER - M!NS 
R3 - PER - SECS 

PER- PERIOD OF DESI RED 
ORBIT . IN HRS , 
MINS , SECS , TO 
NE AREST . 0 l SEC . 

WAIT FOR KEYBOARD 
EN TRY 

KEY IN PROCEED 
• • •••••••••••••••••• V 33 E 

KEY I N V25 N44 AND 
LOAD THE DESIRED 
PARAMETERS 

MONITOR DSKY: 
OBSERVE VER B-NOUN 
FLASH TO REQUEST 
PROCEED AND DISPLAY 
OF STOR ED PE R 

AM I SATISFIED •IT~ 
THESE VA LUES 

KEY IN PROCEED 
V 33 E 

Ill NAV AC CEPTS DATA: 

12) 

KEY IN PROCEED 
V 33 E 

NA V REJECTS DATA: 
KEY IN V25 N44 ANO 
DE~!RED PARAMETE RS 

RI-LAT 
R2-LONG 
R3-ALT 

LOAD THE 

C, CHELK AGC FLA SHES VERB -NOUN TO RE ­
OUE~T PROCEED AND DISPLAYS STORED 

PER 
V06 N34 
RI - PER - HRS 
R2 - PER - MINS 
R3 - PER - SECS 

PER - PERIOD OF DESIRED OR BIT. IN 
HR S, MI NS, SECS TO NEAREST . 0 l SECS . 

Ill NA v ACCEPTS DATA : 
KEY IN PR OCEED 

V 33 E 

1 90 

,1 00 

• I 10 

H2 0 

H3 0 



........ 
HULL> 

TERMINATE FLASH UPON KEY IN V25 N34 ANO 
RECEIPT OF PROCEED •••••••••••••••••••• LOAD THE DESIRED PE~ 
OR NEW VATA •••-----------------

? . • NEW 
R. • DATA 
o. 
c. ----------E, DISPLAY ANO 
E, STORE DATA 
D, LOAD 

FLASH VER~-NOUN TO 
RtOUEST PROCEED AND 
DISPLAY STORED SPS 
ENGINE PARAMETERS: 

VUb N 70 
RI- PITCH TRIM 
RZ-YAW TRIM 
R3-DELTA T TAlLOFF 

PITCH TRIM AND YAW 
TRlM-SPS ENGINE BELL 

TRIM ANGLES AT 
l~NlTION FROM DATA 
TAK EN FROM FUEL 
LOADING CHARTS AND 
VEHICLE FUEL GAUGES , 
IN DEGREES TO 
NEAREST ,01 DEGREE, 

DE LTA T TAILOFF -
TIME OF FULL SPS 
THRUST EQUIVALENT 
TO SPS THRUST 
AFTER ENGINE OFF 
COMMA ND , IN SEC ON DS 
TO NEAREST , 01 SEC, 

MONITOR DSKY: 
OBSERVE VERB-NOUN 
FLASH TO REQUEST 
PROCEED AND DISPLAY 
OF STORED PARAMETERS 

AM I SATI SFIED WIT~ 
THESE VALUES 

Y, 

•All FOR KEY~OARO KEY IN PROCEED 
ENTkY •••••••••••••••••••• V 33 E 

• 

• 

121 NAV REJECTS OATA: 
KEY IN V25 N34 ANO LOAD THE DE­
SIRED PER 

O• CHECK AGC FLASHES VERB-NOUN TO RE­
QUEST PROCEED AND DISPLAYS STORED 
SPS ENGINE PARAMETERS: 

VOb N70 
RI - PITCH TRIM 
RZ • YAW TR IM 
R3 - DELTA T TAILOFF 

PIT~H TRIM AND YAW TRIM. SPS 
ENGINE BELL TRIM ANGLES AT IGNI­
TION FROM OAT A TAKEN FROM FuEL 
LOADING CH ART S AND VEHICLE FUEL 
GAUGES, IN DEGREES TO NEAREST 
,01 DEGR EE, 

DELIA T TAI LO FF - TIME OF FULL SPS 
THRUST EOUIVALENT TO SPS THRUST 
AFTER ENGINE OFF COMMAND, lN 
StCONDS TO NEAREST ,01 SEC, 

NOTE! DELTA T TAlLOFF SHOULD ~E 
ALL ZEROES AS THIS 
PARAMETER 15 NOT NECES­
SAR Y FOR SPS MINIMUM IM­
PULSE BURNS, 

Ill NAV ACCEPTS DATA: 
KEY IN PROCEED 

V 33 E 

1140 

1150 

llbO 

II 7 0 

IIB U 

•l 9 0 



......... 
Hul l> 

TEHMINATE FLASH UPON 
RtCtlPT OF PROCEED 
OH NEW l>ATA 

"· R, 
o. 
c. 
t. 
E, 
D, 

, NEW 
• CATA 

DISPLAY AND 
STORE DATA 
LOAO 

FLASH VtHH-NOUN TO 
Rt ~UEST PROCEED ANO 
DISeLAY STORED DELTA 
T HUHN 

VV b N35 
Ml-DELTA 
Ml-DELTA 
H3-DELT A 

BURN- HRS 
BURN-MINS 
BURN-Se CS 

DtLTA T BURN-DESIRED 
SPS 8UHN TIME. IN 
HRS, MINS, SEC TO 
NEAHE ST ,Ol SEC. 

KEY IN V25 NTO ANO 
LOAD THE DESIRED 
PARAMETERS 

MON I TOR DSKY: 
OBSt:RVE FLASHIN~ 
VERB-NOUN TO REQUEST 
PROCEED AND DISPLAY 
OF STOWED DELTA T 
BUR N 

AM I SATISFIED •IT~ 
THIS VALU!: 

Y• 

WAIT FOH KEYHOARD ••••••••••••• •• ••••• KEY IN PROCEED 
t NTH Y V 33 E 

TE RMI NATE FLASH UPON 
~ECEIPT OF PROCEED 
OM NE• UATA 

"· R, 
o. 
c. 

• NEW 
, DATA 

KEY IN V25 N35 AND 
LOAD THE DESIRE D 
DELTA T BURN 

• IZI NAV REJECTS DATA: 
KEY IN VZ5 NTO AND LOAD THE 
OE,IREO PARAMETERS 

E, CHElK AGC FLASHES VERB•NOUN TO RE• 
QUE~T PROCEED AND DISPLAYS STORED 
DELIA T BURN 

VOb N3S 
Hi-DELTA T BURN-HRS 
Rt -DELTA T BURN-MINS 
R; -DELTA T BURN-S!:CS 

DELlA T BURN - DESIRED SPS BURN 
TIME, IN HRS, MINS, SECS TO 
NtAREST , Ul SEC. 

Ill NAV ACCEPTS DATA: 
KE Y IN PROCEED 

V H E 

121 NAV RE JECTS DATA : 
KE Y IN VZ5 N35 AND LOAD THE 
DE,IRED DELTA THURN 

, zoo 

, 210 

, 220 

fZ30 

f Z4 0 



E, 
E, 
D, 

DISPLAY AND 
STORE DATA 
LOAD 

EXIT R 33 

'2 50 



APOLLO COMPUTER LOGIC CHECKLIST INTERFACE 

ORBI T PARAMETER DISPLAY RJUTINE (R >41 REV 6- 20- 66 

PUKPO,t: (II TO PR OV IDE THE ASTRONAUT PERT I NENT ORBITAL PARAMETERS COMPUTED BY THE A<:,C TO SUPP LEMENT ORBITA L I NF OR MATI ON 
PROVIDEO HIM BY THE GROUND, 

A,,uMP!IONS: I ll THE ROUTINE IS NORMALLY MANUALL Y SELECTED BY THE AST~JNAUT BY DSKY ENJRY OR AUTOMATICALLY SE LECTED bY THL 
PART I CUL AR PROGRA ,~ IN PROCtSS AT THE END OF SI VB AND SPS THRUST I NG MANEUVtR S, 

ri JLL> 

AG( 

, AGC 
, ROUTINE 
,SELECTI ON 

GRJUND CR EW 

, CREW 
,ROUTINE 
, SELECTION 

START O~ BIT PARAMETER ,,,,,, , ,,,,, ••••• • , . KEY IN V 64 E 
DISPLAY ROUT INE (R341 - ------- ---------- --

15 TH IS THRU STING-
Rt TURN TO EARTH 
P~O<:,R AM IP 42 l 

N, ,Y 

FLASH VERB-NOUN TO 
RtOUES T PROCEE D AND 
DISPLAY ORBIT PARA­
METERS 

Vl b N'-3 
RI - APOGEE ALT 
R2 - PER!GEE ALT 
R3 -T FF 

IS AGC IN TH RU ST[Nj ­
RU URN TO EA RTH 
PROGRAM IP 42) 

MONITOR DSKY: 
OBS~RVE VERB - NOJN 
FLASH TO REOuESl 
PROCEED AND DIS­
PLAYS OF APOG~l 
ALT, PERIGEE ALT 
AND TFF 

CHECK LIST 

A, IF LREW SELECTI ON OF R34 I S DESIR­
ED KEY IN V6 4 E 

B• IF ~GC IS NOT IN THRUSTING - RETURN 
TO tARTH PR O<:,RAM (P 4ll: 

Ill CHECK AGC FLASHE S >ERB - NOUN 
TO RLOUES T PROCEED AND DIS ­
PLAYS ORBITAL PARAMETtR S: 
Vlb N43 
RI - APOGEE ALTITUuE 
R2 - PER IGEL ALI I TuCE 

TIME 



APOGEE ALT - ALTITUDE 
OF APOGEE ABOVE 
THE FJ~CHER ELLI P­
SOID , IN NAUT IC AL 
MILES TO NEAREST 
.l NM , 

PERIGEt ALT - ALT ITUDE 
OF PERIGEE ABOVE 
THE FISCHER EL LI P­
SOID , IN NAUTICAL 
MILES TO NEARES T 
,I NM , 

TFF - TIME OF FRE E FAL L 
TO 300 , 00U FT , 
AL TITUDE ABOVE THE 
FISCHoR ELL IPSO ID 
IN MIN, SEC TO 
NEAREST SEC , MAX 
RE ADING IS 59 59 
<EXCEPT IF PER IGEE 
ALT IS GRE ATER THAN 
300 , UUO FT, THE TFF 
OISPLAY WILL READ 
59 59 , I 

WAI T FOR KEYBOARD 
E. NTRY • • ••• • • •• • • • • •• • • • •• 
TERM INATE FLASH UPON 
RECE IPT OF PROCE ED 

JS ~ERiuEE ALTI TUDE 
LESS THAN OR EQUAL 
TO 300 , 000 FT , 

, y 

EXIT R 34 

WHEN FI NISHE D WITH 
DISPLAY 
KE Y IN PROCEED 

V 33 E 

WAS PER IGEE ALT 
DISPLAYED ABOVE 
LESS THAN OR EOJAL 
TO 300 , 000 FT, 

,Y 

EXIT R 34 

R3 - TFF 

APOGEE ALT - ALTITUDE OF APOGEE ABOVE 
THE FISCHER tLLIPSOID, IN NAUTICAL 
MILES TO NEAREST ,I NM, 

PERIGEE ALT - ALTITUDE OF PERIGEE 
ABOVt THE FISCHER ELLIPSOID, IN 
NAUTICAL MILES TO NEAREST ,I NM, 

TFF - flME OF FREE FALL TO 300,000 FT, 
ALTITUDE ABOVE THE FISCHER ELLIP­
SOID, IN MINUTES AND SECONDS TO 
NEAREST SECOND, MAX RtADING IS 
59 5Y <EXCEPT IF PERI GEE ALT IS 
GREATER THAN 300 ,000 FT, THE TFF 
DISPLAY WILL READ 59 59,1 

( 2 1 WH EN FINISHED WITH UISPLA Y 
KEY IN PROCEE D 

V 33 E 

R 34 

f4 0 

t 5 0 

t 70 

t BO 

R 3., 



HuLD 

IS THIS AuC IDLINu 
PR OG RAM (POO)? 

N, ,Y 

FLASH VERB - NOUN 
TO REQUES T PRO­
CEEU AND DISPLAY 
T PtRIGEE 

VOb N35 
Rl -f PERIGEE-HRS 
RZ -T PERIGEE-MIN 
R3-T PER IGEE-SEC 

T PERIGEE - TIME 
TO PERIGEE (F ROM 
Vb4E ENTRY> IN 
HOURS, MINS , SECS 
TO NEAREST , 01 
SEC, 

WAIT FOR KEY­
BOARO ENTRY 

TERMINATE FLASH 
UPON RECEIPT OF 
PROC EED, 

EX !T R34 

FLASH VERB - NOUN TO 
REQUEST PROCEEO ANO 
DISPLAY T PtRIGEE: 

Vl6 N35 
Rl-T PER IGEE -rlRS 
R,-T PER IGEE -M IN 
R3 -T PERIG EE - St e 

MONITOR DSKY: 
•••••••••••••••••••• OBS ERV E FLASHING 

VERB-NOUN TO REQUEST 
PROC EEO ANO OJSPLAY 
OFT PERIGEE 

WHEN FI NISHEO WITH 
DISPLAY 
KEY IN PROCEED 

MONIT OR OSKY: 
OBSERVE FLASHING 
VER B- NOUN TO 
REOU EST PR OC EED 
AND DISP LA Y OF T 
PERIGtE 

( 3) IF PER IGEE ALT DISPLAYED ABOVE 
WAS NOT LESS THAN OR EQUAL TO 
300 , 000 FT , CHECK AGC FLA SHES 
VERB -NOUN TO REOUEST PR UCtED 
AND DI SPLAY S T PER!GtE: 

Vlb N35 
Rl - T PERIGEE - HRS 
R2 - T PERIGEE - MI N 

R 34 

,1 00 

111 0 

,12 0 

• 130 



Poss 

Hl) LU 

PtR!GEE-T!ME TO 
PER !GEE, IN HRS, 
MINS, SECS TO 
NEAREST , 0 1 SEC, 

WAIT FOH KEYBOARD 
ENTRY 
TERMINATE FLASH UPON 
RECEIPT OF PROCEED 

EXIT R H 

FLASH VERB- NOUN TO 
RtQUEST PROC EED AND 
DISPLAY GAMMA (Ell 
DtLTA R ANO VI !E ll 

Vl6 N47 
RI - \>AMMA CE! l 
R2 - UELTA R 
R3 - VI CEil 

GAMMA IE!I - FLIGHT 
PATH ANGLE, ANGLE 
BETWEEN INERTIAL 
VELOCITY AND THE 
LOC AL HORIZONTAL AT 
THE ENTRY INTERFACE 
ALT!TUUE (300,000 FTJ 
IN DEGREES TO NEAR ­
EST , 0 1 DEG, 

DE LT A R - MISS DIS­
TANCE ALONG GROUND 
TRACK FROM DESIRED 
IMPACT POINT 
(COMPUTED DUR ING PRE ­
THRUSTJ TO CALCULA ­
TE D IMPACT POINT, 
ASSUME S UP LI FT 

WHEN FIN !SHED 
WITH DISPLAY 
KEY IN PROCEED 

V 33 E 

EXIT R 3~ 

MONITOR DS~YI 
OBSERVE VER~ • NOUN 
FLASH TO R~QU~ST 
PROCEED AND 0!5PkAY 
OF GAMMA IE! I 
DELTA RAND Vj CEil 

* 

R3 - T PERIGEE - SEC 

T PERIGEE - TIME TO PERIGEE , 
IN HRS, MINS, SECS TO NEAREST 
, 01 SEC, 

141 WHEN FINISHED WITH DI SPLA Y 
KEY IN PROCEED 

V 33 E 

C, IF AGC 15 IN THRUSTING-RETURN TO 
EAR TH PROGRAM (P421 

CHECK AGC FLASHES VERB - NOUN TO 
REQUEST PROCEED AND DISPLAYS 
LAT SPLASH,LONG SPLASH ANO TFF 

Vl6 N47 
RI - GAMMA IE! l 
R2 - DE LT A R 
R3 - VI CEIi 

GAMMA (Ell - fLIGHT PATH 
ANGLE, ANGLE BETWEEN INERTIAL 
VE LUC!TY AND THE LOCAL 
HORIZONTAL AT THE ENTRY 
INTERFACE ALTITUDE 
(300 , 000 FTI IN DEGRtES TO 
NEAREST , 01 DEG , 

DELTA R - MISS DIS TANCE AL ONG 
GROUND TRACK FROM DESIRED 
IMPACT POINT !LOADED DURING 
PRETHRUSTI TD CALCULATED 
IMPACT POINT, ASSUMES UP LIFT 
EQUAL TO ,1 7 TIMES DRAG ANO 
NO OUT OF PLANE FORCE UUR!NG 
ENTRY, POLARITY INO!CATtS 
OV ERSHOOT l+l OR UNOtR -
SHOOT t-J OF DESIRED POINT, 

R 34 

1140 

1150 

1160 

•170 

1180 

•1 90 



EOUAL TO .11 TI MES 
V~AG AND NO OU T OF 
PLAN E FOR CE DURING 
ENTR Y• POLAR !TY 
INDICA TES OVERSHOO T 
l • J OR UNDERSHOO T 
1-J OF DESIRED POINT . 
IN NAUT ICAL MI LES 
TO NE AREST ol NM. 

VI IEI J - INERT IAL 
VELOC I TY AT THE 
tNlRY IN TERFACE 
ALTITUDE 1300 0000 FT ) 
I N FT / SEC TO NEAR ­
tST FT / StC. 

WAIT FOR KEY80ARD 
ENT RY • • • • • • • • • • • • • •• • • • •, 
TEKM(NA TE FLASH UPON 
RECE IPT OF PR OCEE D 

EXI T R 34 

WHEN FI NISHED WI TH 
THE DISPL AY 
KEY IN PROCEED 

V 33 E 

EXIT R 34 

NOTE: 

IN NAUTICAL MILES TO NEAREST 
.I NM. 

VI IEIJ - INERTIAL VELOCITY 
AT THE ENTRY INTERFACE 
ALTITUDE (300 ,000 FTJ IN 
Ff / SEC TO NEAREST FT/SEC. 

LAT SPLASH AND LONG SPLASH ARE THE 
RESULT OF THE PRETHRUSllNG 
CALCULATI ONS IN RESPONSE TO LOAD ED 
DESIRED VALUES OF THESE PARAMET ERS. 
THEY REFLEC T THE RESULT OF 
CALCULATING THE THRUSTING MANEUVER 
TO OCCUR WITH NO OUT-OF-PLANE 
THRUST. 

12) WH EN FI NISHE D WITH DISPLA Y 
KEY IN PROCE ED 

V 33 E 

R 34 

12 00 

121 0 

12 20 



APOLLO COMPUTER LOGIC CHECKLIST INTERFACE 

PRETHRUS TING-ORBIT CHANGE DATA LOAO ROUTINE (R 35) REV 7 

<I> TO LOAO, VIA ASTRONAUT DSKY ENTRY, THE MANEUVER DATA ~EQUIRED FOR AGC COMPUTATION FOR AN ORBIT CHANGE THRUSTING 
MANEUVER , 

<2> TO DISPLAY ORBIT CHANoE MANEUVER DATA PREVIOUSLY LOADED IN THE AGC AND TO CHANGE IT IF DESIRED BY MANUAL DSKY 
INPUT , THE DA TA LOAD MAY ALSO BE CHANGED BY AGC UPLIN( BY SELECTING COAST-AGC UPDATE PROGRAM (P27l AND THEN RtStLtCJ ­
ING THE PRETHRUSTING PROGRAM, 

AS>UMPTIONS: <1> THE ROUTINE IS NORMALLY AUTOMATICALLY SELECTED BY THE PRETHRUSTING-ORblT CHANGE PROGRAM (P 311, 

PROG 
CON J 

HOLD 

AGC 

• AGC ROUTINE 
,SELECTI ON 

START PRETHRUST!NG­
OR BIT CH ANGE DATA 
LOAD ROU TINE 

FLASH VERB-NOUN TO 
RtQUEST PROCEED AND 
DISPLAY STORED TIG 

V0 6 N33 
RI-TI G-HRS 
R2 - TIG-MI N 
R3 -TI G-S EC 

TIG-TIME OF SPS 
l<.,NITION (GET), 
I N HR S, MIN, SEC 
TO NEAREST , 01 SEC, 

WAIT FOR KEYBOA RD 
ENTRY 

GR:JUND CREW 

MONITOR OSKY I 
OBSERVE VERB-NOUN 
FLASH TO REQUEST 
PROCEED ANO DISPLAY 
OF STORED TIG 

AM I SATISFIED wlT~ 
THESE VALUES 

y . 

KEY IN PROCEED 
V 33 E 

, N 

• 

• 

CHECKLIST 

A, CHECK AGC FLASHES VERB -NOUN TO RE ­
QUE~T PROCEtD ANO DISPLAYS STORED 
TIG 

V06 N33 
RI - T IG - HRS 
R2 - TIG - MIN 
R3 - TIG - SEC 

TIG-TIME OF SPS IGNITION <GET> , 
IN HRS,MINS,SECS TO NEAREST 
. 01 sc:c. 

<I> NAV ACCEPTS OATA: 
KEY IN PR OCEED 

V 33 E 

TIME 

•1 0 

• 20 

• 30 

TOTAL 
T !Mt 

R 35 



... ...... 
HllLD 

TEHMINATE FLASH UPON 
RECEIPT OF PROCEED 
OR NEW OATA 

~. . NEW 
R, . DATA 
0 , 
C, ----------t, DISPLAY 
E, AND STORE 
D, DATA LOAD 

----------

FLASH VERB-NOUN TO 
RtOUEST PROCEED AND 
DISPLAY STORED PARA­
METERS FOR A GROUND 
POINT ON THE DESIRED 
ORBITAL TRACK 

VUb N44 
~ I - LAT 
H2 - LONG 
R3 - ALT 

LAT -LAT ITUDE , • 15 
NORTH , IN DEGREES 
TO NEAREST ,01 
OEGREE , 

LUNG-LONGITUDE , • 15 
EAST , IN DEGR EES 
TO NEAREST ,01 
DEGREE, 

ALT-ALTITUDE OF DE ­
S!RtD ORBIT ABOVE 
THE FISCHER ELLIP­
SOID AT THE 
SPECIFIED GROUND 
POINT, IN NAUTICAL 
MILES TD NEAREST ,I 
NM , THIS VALUE 

KEY IN V25 N33 AND 
LOAD THE DESIRED Tio 

MON !TOR OSK Y: 
OBSERVE VERB-NOUN 
FLASH TO REQUEST 
PROCEED AND DISPLAY 
OF STORED PARAMETE~S 
FOR A GROUND POINT 
ON THE DESIRED 
ORB IT AL TRACK 

AM I SATISFIED WITH 
THESE VALUES 

y. 

* 

* 

121 NAV REJECTS DATA: 
KEY IN V25 N33 AND LOAD THE 
DE~!RED TIG, 

B, CHElK AGC FLASHES VERB•NOUN TO REQ 
•UE~T PROCEED AND DISPLAY STORED 
PARAMETERS FOR A GROUND POINT ON 
THE DESIRED ORBITAL TRACK , 

VOb N44 
RI - LAT 
R2 • LONG 
R3 - ALT 

LAT - LATITUDE, • 15 NORTH, IN 
DEGREES TU NEAREST ,01 DEGREE, 

LONu - LONGITUDE, + IS EAST, IN 
DEuREE5 TO NEAREST ,01 DEGREE , 

ALT-ALTITUDE OF DESIRED ORBIT 
ABOVE THE FISCHER ELLIPSOID AT 
THE SPECIFIED ~ROUND POINT, IN 
NAUTICAL MILES TO NEAREST ,I 
l,M, THIS VALUE SHOULD BE ZERO 
IF CIRCULAR ORBIT 15 UESIRED 

R 3, 

,so 

n o 

, eo 

R 3, 



HOLD 

SHOULD BE ZER O IF 
CIRCULAR ORB IT 15 
DESIRtD. 

WAIT FOR KEYBOARD 
ENTRY 

TE~MINATE FLASH UPON 
RECEIP T OF PROCEED 
OR NEW DA TA 

P. 
R. 
o. 
c. 
[. 

E. 
o. 

• NEW 
• DATA 

DISPLAY 
AND STORE 
DATA LOAD 

FLASH VERB- NOUN TO 
Rt OUES T PROCEED ANO •••••••••••••••••••• 
DIS PLAY STORED PER 

V0 6 NH 
RI-PER - HRS 
R2 - PER - MINS 
R3- PER- SEC5 

PER - PERI OD OF DESIRED 
ORBI T. IN HRS, 
MINS , SECS , TO 
NtAREST . Ol SEC . 

WAIT FOR KEYBOARD 
ENTRY 

KEY IN PR OCEED 
V 33 E 

KEY IN V25 N44 AND 
LOAD THE DES IRED 
PA RAMETERS 

MON !TOR DSKY: 
OB SER VE VER B- NOUN 
FLASH TO REQUEST 
PROCEE D AND DISPLAY 
OF STORED PER 

AM I SATISFIED WIT~ 
THESE VA LUES 

y . 

KEY IN PROCEE D 
V 33 E 

Ill NAV ACCEPTS DATA : 

12) 

KE Y IN PROCEED 
V 33 E 

NAV REJECTS DA TA: 
KEY IN V25 N44 AND 
DEo lRED PARAMETERS 

RI-LAT 
R2-LONG 
R3 - ALT 

LOAD THt 

c. CHElK AGC FLASHES VERB - NOUN TO REU 
-UE oT PROCEED AND DI SPLAYS STORED 
P!:R 

V06 N34 
RI - PER - HRS 
R2 - PER - MI NS 
R3 - PER - SECS 

PER - PERI OD OF DE SIR ED URBIT . IN 
HkS, MINS , SECS TO NEAREST . 0 1 
stcs. 

Ill NAV ACCEPTS DATA: 
KEY IN PROCEED 

V 33 E 

R 35 

• 9 0 

, 100 

• 11 0 

• 12 0 

1 130 

• 14 0 



TERMINATE FLASH UPON 
RECEIPT OF PROCEED 
OR NEW DATA 

~­
R. 
o. 
c. 
E. 
E. 
D. 

NEW 
• DATA 

DISPLAY 
AND ST OR E 
DA TA LOAD 

FLASH VERB-NOUN TO 
RtQUEST PROCEED AND 
DISP LAY STORED SPS 
ENGINE PARAMETERS 

V0b N/0 
RI-P ITCH TRIM 
RZ - YA• TRIM 
R3 - DELTA T TAILOFF 

PITCH THIM AND YAW 
TRIM- SPS ENGINE BE LL 

TRIM ANGLES AT 
IGNITION FROM DATA 
TAKEN FR OM FUEL 
LOADING CHARTS AND 
VtHICLE FUE L GAUGES . 
IN DtGRE ES TO 
NEARE~T . Ol DEGREE . 

DELTA T TAILOFF -
TIME OF FULL SPS 
TrlRUST EQUIVA LENT TO 
SPS TH RUS T AFTER 
ENGINE UFF COMMAND . 
IN SECONDS 10 NEAREST 
. 0 1 SEC . 

KEY IN VZ5 N34 AND 
LOAD THE DESIRED PE~ 

MONITOR DSKY: 
OB SE RVE VERB- NOUN 
FLASH TO REQUEST 
PROCE ED AND DISPLAY 
OF STORED PARAMETE~S 

AM I SATISFIED WITrl 
THESE VALUES 

Y. 

12) NAV REJECTS DATA: 
KEY IN VZ5 N34 AND LOAD THE 
DE~IRED PER 

D. CHECK AGC FLASHES VERB - NOUN TO REU 
- UE~T PROCEED AND DISPLAY S STORED 
SPS ENGINE PARAMETERS 

Vvb N-,0 
RI - PITCH TRIM 
R, - YAW TRIM 
RJ - DELTA T TAILOFF 

PI TLH TRIM AND YAw TRIM - SPS ENG­
INE BELL TRIM ANGLES AT IGNITI ON 
FkOM DATA TAKEN FROM FUEL LOAD­
ING CHARTS AND VEH ICLE FUEL 
GAUGES . IN DEGRtES 10 NEARES T 
. vi DEGREE . 

DELIA T TAILOFF - TIME OF FULL SPS 
THRUST EQUIVALENT TO SPS THRUST 
AFTcR ENGINE OFF COMMANU . IN 
SECUNDS TO NEARESl . Ol StC . 

llb O 

• 170 

• lb 0 

• 19 0 



WAIT FO~ KEYBOARD KEY IN PRO CEE D 
E.N TRY • • •. • • • • • • • • • • • • •, • • V 33 E 

TERMINATE FLASH UPON 
RECE IPT OF PROCEED 
0~ NEW UATA 

~. 
R. 
o. 
c. 
E. 
E. 
D. 

• NEW 
• DATA 

STORE DA TA 

EXIT R35 

KE Y I N V25 N70 AND 
LOAD THE DE SIRED 
PARAMETERS 

I ll NAV ACCEP TS DA TA: 
KEY IN PROCEED 

V 33 E 

12) NA V REJECTS DATA : 
KEY IN V25 N70 AND LOAD THE 
DE~I RED PARAMETERS 

R 35 

n oo 

121 0 

1220 



APOLLO COMPUTER LOGIC CHECKLl~T INTERFA~E 

PRETHRUSTING-RETURN TO EA~TH DATA LOAD ROUTINE IR 36) REV 8 

tll TO LOAD, VIA ASTRONAUT DSKY ENTRY, THE MANEUVER DATA ~EOUIRED FOR AGC COMPUTATI ON FOR A RETURN TO THE EARTH 
THRUSTING MANEUVER, 

121 TO DISPLAY RET URN TO EARTH MANEUVER DATA PREVIOUSLY LJADED IN THE AGC AND TO CHANGE IT IF DESIR ED BY MAN UAL DSKY 
INPUT. THE DATA LOAD ~AY ALSO BE CHANGED BY AGC UPLIN( BY SELECTING CUAST•AGC UPDATE PROGRAM IP 27l ANO THtN 
REStLECTING THE PRETH~USTING PROGRAM. 

AS~UMPTIONS: Ill THI S ROUTINE 15 NORMALLY AUTOMATICALLY SELECTED BY TrlE PRETHRUSTING-R[TURN TO EARTH PROGRAM tP 321 . 

PH()G 
Cll~T 

......... 
H()LO 

AGC 

• AGC ROUTINE 
SELECTION 

START ~RETHRUSTING• 
RETURN TO EARTH DATA 
LOAll ROUTINE (R 36) 

FLASH VERB - NOUN TO 

GRJUND 

Rt UUEST PROCEED AND••••••••••••••••••••• 
DIS PLA Y STORED LAT 
SPLASH AND LONG SPLASH 

V06 N44 
Ill - LAT SP LAS H 
wz - LONG SPLASH 
w 3 - ALT SPLASH 

LAT SPLASH - LAT ITUD E 
OF DESIRED SPLASH 
PO I NT . 1 N DEGREES 
TO NEAREST . 01 
ll tGREt . • IS NORTrl 

LON~ SPLASH - LONG!• 
TUOE OF DESIRED 
S~LASH PO INT. IN 
llEGREES TO NEAREST 
. 0 1 DEGREE. • 15 
EAST 

CREW 

MONITOR DSKY: 
OBSERVE VERB-NOUN 
FLASH TO REOUEST 
PROCEED AND DISPLAY 
OF STORED LAT 
SPLASH. LONG SPLASrl 
AND ALT SPLASH 

AM I SATISFIED wlTrl 
THESE VALUES 

y. 

* 

CHECKLIST 

A, CHECK AGC FLASH~S VERB-NOUN TO 
REQUEST PROCEED AND DISPLAYS: 

V06 N44 
RI • LAT SPLA SH 
R2 • LONG SPLASH 
R3 • ALT SPLASH 

LAT SPLASH · LATITUDE OF DESIRED 
SPLASH POINT. IN DEGREES TO 
NEAREST . Ol DEGREES . + 15 
NORTH 

LONG SPLASH - LONG ITUDE OF DE• 
SIRED SPLASH POINT• IN DE• 
GREES TO NEAREST . 01 DEGREE . 
+ IS EAST 

ALT SPLASH - ALTITUDE OF DESIRED 
SPLASH POINT ABOVE THE 

•1 0 

• 20 

• 30 

TOTAL 
T !Mt 

R 30 



HOLD 

ALT SPLASH - ALTITUDE 
OF DESIRED SPLASH 
POINT ABOVE THE 
FISCHER ELLIPSOID 
IN NAUTICAL MILES 
TO NEAREST • INM 
(AGC SET TO 000001 

WAIT FOR KEYBOARD 
ENTRY 

TE RMINATE FLASH UPON 
RECEIPT 0 ~ PROCEED 
OR NEW DATA 

p . 
R, 
o. 
c. 
E, 
E, 
D, 

r.Ew 
DATA 

D!SS LAY AND STORE 
DATA LOAD 

FLASH VERB-NOUN TO 
REQUEST PROCEED AND 
DISPLAY ST ORED SPS 
ENGINE PARAMETER: 

V0 6 N74 
RI - DELTA VALLOW 
R2 - DELTA T TAILOFF 

KEY IN PROCEED 
V 33 E 

•••••••••••••••••••• KEY IN V25 N44 AND 
LOAD DESIRED PARA­
METERS 

MONITOR DSKY: 
OBSERVE VERB - NOvN 
FLASH TO REOvEST 
PROCEED AND DISPLAY 
OF STORED SPS ENGl~E 
PARAMETER, 

FISCHER ELLIPSOID, IN NAUTICAL 
MILES TO NEAREST .I NM, 
(AGC SET TO 00000) 

NAY ACCEPTS DATA: 
KEY IN PROCEED 

V 33 E 

(2). NAV REJECTS DATA: 

B. 

KEY IN V25 N44 AND LOAD THE 
DESIRED PARAMETERS 

CHECK AGC FLASHES VERB - NOUN TO RE ­
OUE5T PROCEED AND DIS PLA YS: 

V06 N74 
~I - DELTA VA LL OW 
R2 - DELTA T TAILOFF 

R 36 

14 0 

•50 

,10 

, so 

R 36 



HOLD 

DELTA VALLOW: 
MAXIMUM AMOUNT OF 
DELTA V TO BE USED, 
IN FT/SEC TO NEAR• 
EST FT /SEC, 

DELTA T TAILOFF -
TIME OF FULL SPS 
THRUST EQUIVALENT 
TO SPS THRUST 
AFTER ENGINE OFF 
COMMAND IN SECONDS 
TO NEAREST , 01 SEC, 

WAI T FOR KEYBOARD 
ENT HY 

TERMINATE FLASH UPON 
RECEIPT OF PROCEED 
OR NEW OA TA 

~. 
R, 
0 , 
c. 
E, 
E, 
D, 

,NEW 
,DATA 

DISPLAY 
AND STORE 
DATA LOAD 

FLASH VERB- NOUN TO 
REQU EST PROCEED AND 
DISPLAY STORED SPS 
ENGIN E PARAMETE RS : 

VU b N70 
HI-P ITCH TRIM 
R2 -YAw TRIM 
R3 - DELTA T TAILOF F 

AM I SATISFIED WIT~ 
THIS VALUE 

Y, 

KEY IN PROCEED 
V 33 E 

KEY IN V24 N74 AND 
LOAD THE DESIRED 
PARAMETER, 

MON !T OR DSK Y: 

,N 

OBSERVE VERB-NOUN 
FLASH TO REQUEST 
PROCEED AND DISPLAY 
STORED SPS ENGINt 
PARAMETERS 

* 

DELTA VALLOW - MAXIMUM AMOUNT 
Of DELTA V TO BE USED , IN FT/SEC 
TU NEAREST FT/SEC, 

DELTA T TAILOFF - TIME OF FULL SPS 
THRUST EQUIVALENT TO SPS THHUST 
AFTER ENGINE OFF COMMAND, IN 
StCONDS TO NEAREST , 01 SEC, 

Cll NAV ACCEPTS DATA: 
UY IN PR OCE ED 

V 33 E 

C2J NAV REJECTS DATA: 
KEY IN V24 N74 AND LOAD THE 
DESIRED PARAMETER 

C, CHE CK AGC FL ASHES VERB - NOUN TO RE­
QUEST PHOCEE O AND DISPLAYS STORED 

SPS ~A RAMETERS 
V0b N7 0 
><I - PI TCH TRIM 
><2 - YAW TRIM 
H3 - DELTA T TAILOFF 

R 36 

t 90 

,1 00 

111 0 

,12 0 

t 130 

R 3o 



HOLD 

PITCH TRIM AND YAW 
TRIM-SP~ ENGINE BEL L 

TRIM ANGLES AT 
IGNITION FR OM DATA 
TAKEN FROM FUEL 
LOADING CHARTS AND 
VEHIC LE FUEL 
GAUGES . IN DEGREES 
TO NEAREST .01 
DEGREE 

WAIT FOR KEYBOARD 
ENTRY 

TERMINATE FLASH UPON 
RECEIP T OF PROCEED 
OR NEW DA TA 

P, 
R, 
o. 
c. 
t., 
E, 
D, 

. l~ EW 
, DA TA 

DISPLAY 
AND STORE 
DATA LOAD 

FLASH VERB- NOUN TO 
REQUES T PROCEED AND 
DISPLAY STORED T! G 
PERM 

VOo NH 
RI -T IG PERM-HRS 
R2-TI G PERM-MINS 
R3 - T!G PERM-SECS 

AM l SATISFIED o!TM 
THESE VALUES 

----------------- . KEY IN PROCEED 
V 33 E 

KEY IN V25 N70 AND 
LOAD THE DESIRED 
PARAMETERS 

MON !TOR DSKY48 
OBSERVE FLASHING 
VERB-NOUN TD REQUEST 
PROCEED AND DI SPLAY 
DF STORED TIG PERM 

P!T~H TRIM AND YAW TRIM - SPS ENG­
INE BELL TRIM ANGLES AT IGNITION 
FROM FUEL LOADING CHARTS AND 
VEHICLE FUEL GAUGES, !N DEGREES 
TO NEAREST , 01 DEGREE, 

(IJ NAV ACCEPTS DATA: 
KEY IN PROCEED 

V 33 E 

(21 NAV REJECTS DATA: 
•EY !N V25 N70 AND LOAD THE 
DESIRED PARAMETERS, 

D, CHELK AGC FLASHES VERB - NOUN TO RE­
QUEST PROCEED AND DISPLAYS STORED 
T!G PERM, 

voo N34 
RI-T!G PERM-HRS 
RZ-T!G PERM-MINS 
~3 -TIG PERM-SECS 

TIG PERM - EARLIEST PERMISSIBLE 

R 36 

1140 

115 0 

1160 

•17 0 

fl8 0 

'190 



TIG PERM - EARLIEST 
PERMl>SIBLE TIME 
<GETl OF SPS 
luNITION , IN HRS, 
MINS, SECS TO 
NEAREST ,DI SEC , 

WAIT FOR KEYBOARD 
ENTRY 

TE~MI NAfE FLASH UPON 
RECEIPT OF PROCEE D 
OR NEW DATA 

~. 
R, 
o. 
C, 
t. 
E, 
D, 

,NEW 
,DATA 

DISPLAY 
AND ST OR E 
DATA LOAD 

EXI T R 3b 

AM I SATISFIED WIT~ 
THESE VALUES 

y . 

KEY IN PROCEED 
V 33 E 

KEY IN V25 N34 AND 
LOAD DESIRED TIG 
PERM 

,N 

TIME <GETI OF SPS IGNITION , (IN 
H~S, MINS, SECS TO NEAREST ,OJ 
SECI , 

Ill NAV REJECTS DATA: 
KEY IN PROCEED 

V 33 E 

(21 NAV REJECTS DATA: 
KEY IN V25 N34 AND LOAD THE 
DESIRED TIG PERM 

R 3b 

-21 0 

l l.2() 



APOLLO COMPUTER LOGIC CHECKLIST INTERFACE 

SPS ENGINE IGNITION ROUTINE (R 37) REV 10 

Pu•POSE: (I) TO COORDINATE THE AGC/CREW IN THE STARTING OF THE SPS ENGINE. 

AS~UMPTIONS: (l) A DISPL AY OF DELTA VM IS NEEDED TD PROVIDE THE CREW •ITH A DISPLAY Of THE AMOUNT Of ULLAGE WHICH HAS bEEN APPLit u . 

PRUG 
CUNT 

THERE SHOULD BE NJ SIGNIFICANT CONTRIBUTION TO THIS DISPLAY FROM THE PIPA BIASES, THIS SHOULD BE ENSURED BY THE 
AP PLICAT ION Of PIPA BIAS COMPENSATION IN THE AGC, 

<21 THE ROUTINE JS NORMALLY AUTOMATICALLY SELECTED BY THE THRUSTING-ORBIT CHANGE PROGRAM (P 41) , RETURN TO EARTH 
PROGRAM (P 42) OR SPS MINIMUM IMPULSE PROGRAM (P 43), 

AGC 

AGC 
ROUTIN E 

, SE LEC TION 

START s~s ENG INE 
IGNI TION ROU TINE 
( R 3 7 ) 

AT TT! : 30 SEC. CA LL 
AVERAGE G INTEGRA ­
TION WITH DELTA V 
INTEGRATION, 

GROUND CREW 

MONITOR DSKY: 
OBSERVE DISPLAY OF 
DELTA VM IN R3 

IN THE PERIOD FROM 
TT! • 30 SEC UNT IL 
TT! • 15 SEC DOES 
DELTA VM BECOME 
GREATER THAN-•FT/SEC 

.N , Y 

CHECKLIST 

A, MONITOR DELTA VM DISPLAY IN R3 

CAUTION : 

If DELTA VM BECOMES GREATER THAN 
--FTtSEC FROM TT! = 30 SEC TO TT! 
15 Sec THEN X ACCEL BIAS IS TOO 
GREAT TO SATISFACTORILY MEASURE 
ULLA~E, GO TO BACKUP PROCEDURES, 

8 , AT TT! = 15 SEC . START +X 
TRANSLATION WITH TRANSLATION 
CONTROL, 

• C, SET NORMAL/OFF/DIRECT Sw TO 

TIME 

,10 

• 20 

•3 0 

TOTAL 
T !Mt 

R 37 



I EMP 

H()Lll 

JS THI S ~43 

Y, 

AT TT I : 5 SEC 
CHA N~E VERB - NOUN 
BU T HETAJN PRESENT 
ll !SPLAYS IN RI , 
HZ, H3, FLASH 
VERB - NOUN TO RE ­
QUEST PLEASE 
PERFORM ENGINE ON 
ENABLE: 

V5U NI I 
HI • TT! 
R2 · DELTA 

BURN 
R3 · Dl:'LTA VM 

GO TO BACKUP 
PROCEDURES 

START • X TRANSLATIJ~ 
AT TT! • 15 SEC 

MON !TOR DSK Y 
WAIT UNTIL DELTA V~ 
DISPLAYED JS GREATE~ 
THAN OR EQU AL TO•· 
FT/S EC 

SET NORMAL/OFF / 
DIRECT ON SW 
TO NOR MAL 

MON IT OR DSKY: 
IS V5 0 Nil FLASHINo 

D, 

NURMAL WHEN DELTA VM IS GREATEH 
THAN OR EUUAL TO ••FT/SEC 

AT TT! = 5 SEC CHECK Aue FLA SHtS 
Now VERB - NOUN TO REQ UE ST PLEASE 
PtRFORM ENGINE ON ENABLE BUT 
RoTA INS RI , R2 , R3 

V~ O Nil 
HI • TT I 
R2 • Vu JOk DELTA T BURN 

IF P4J I 
H3 - DELTA VM 

R 31 

t 4 0 

t 50 

t b O 

t 7 0 

R 3 I 



TtMP 

HOLD 

AT TT I ; 5 SEC 
CHA NGE VERB-NOUN BUT 
RETAIN PR ESENT DIS­
PLAYS IN RI , R2 , R3 , 
FLASH VoRB - NOUN TO 
REQUEST PLEASE 
PERF ORM ENGINE ON 
ENABLE: 

V50 NI I 
RI - TT! 
R2 - Vu 
R3 - DELTA VM 

LET Tl EQUAL TO 
PRESENT TIME 

15 Tl GR EATE R 
THAN OR EQUA L 
TO TIGN • 15 
SEC, 

, TERM INATE VERB­
NOUN FLASH, 
CHANGE VERB ­
NOUN BACK TO 
Vl6 N5 1 IN50 IF 
THIS JS P43) 
ANll RETA I N 
PRESENT DISPLAYS 
IN RI , R2 , R3 

, N -

R 37 

190 

,1 00 

,11 0 

1120 

1130 

1140 
• y 

R 37 



Hl)LD 

WAIT 15 SECONDS 

FLASH VERB- NOUN 
TO REQUEST 
PLEASE PERFORM 

, SELECTION OF 
AGC IDLING 
PROGRAM 

V50 N07 
RI • 00000 

MONITOR DSKY: 
AT TT! • •15 SEC 
IF ENTER HAS NOT 
BEEN MADE 
OBSERVE V50 NII 
FLASH TO 
TERMINATE AND 
Vl6 N51 (OR N50) 
TO RETURN AND 
REMAIN STATIC 
FOR 15 SEC, 
----------------- . 

MONITOR OSKY: 
OBSERVE VERB•NOUN 
FLASH TO REQUEST 
SELECTION OF POO 
-----------------. 

WAIT FOR KEY - KEY IN V37E OOE 
BOARD ENTRY • ••••••••••••••••••• -------- --- - - - • -• 
TERMINATE FLASH 
UPON RECEIPT OF 
POO 

TERMINATE P-­
AND GO TO POO 

EX IT P·-

OBSERVE AGC 
DISPLAYS POO 

• E, WHEN ENGINE IGNITION IS DESIRED 

NOTE: 

PRESS ENTER AND CHECK AGC STOPS 
VERB-NOUN FLASH, 

AT TT! = 0 RI CHANGES TO NEGATIVE 
NUMBERS, IF ENTER LS NOT PRESSED 
PRIOR TO TTI = •15 SEC AG( WILL 
ST OP FLASHING V50 NII , WI LL RETURN 
TO STATIC DISPLAY OF Vl6 NSl !OR 
NSO IF THIS IS P~3J FOR 15 SECONDS, 
AND THEN WILL REQUEST SELECTION OF 
POO , 

KEY IN V37E OOE 

R 37 

115 0 

'160 

1170 

•18 0 

*190 

R 37 



CHECK FOR D5KY 
ENTRY OF EN TER 

N, ,y 

TERMINATE 
VERB - NOUN 
FLAoH 

15 TT! ~R EATER THAN 
ZERO 

, Y 

CA LL 5P5 
ENGINE ON 
ATTTl: O 

, N 

KEY IN ENTER 

MONITOR D5KY; 
OBSERVE TERMINATIO N 
OF VER B-NOUN FLASH 

MONITOR 05KY: 
15 RI DISPLA Y OF TTI 
GREATER THAN ZERO 

, Y 

STANDBY FOR 
THRUST ON LIGHT 
WH EN TTI = 0 

•Y e N 

, STANDBY FO~ 
CALL 5P5 •••••••• • ••••••••••••••••••• • ••• THRUST ON 
ENG INE ON LIGHT 
--------- I MMEDIATELY 

• , Y 

HAS ENGINE 
IGNITE D 

Y, , N 

F, 

CAUTI ON: 

CHECK THRUST ON LIGHT ILLIMI­
NATES WHEN TTI = 0 OR AT TIM E OF 
PRESSING ENTER IF ENTER 15 
PRESSED AF TER TT! = 0 

IF THRU ST ON LIGHT DOES NO T 
ILLUMINATE GO TO BACKUP PROCEDURES, 
IF TH RUST ON LIGHT I LLUMI NA TES BUT 
ENGINE DOES NOT IGNI TE GO TO 5P5 
ENG INE THRUST FAIL ROUTINE (R381 

G, TERMINATE +X TRANSLATI ON WITH 
T~AN5LATI ON CON TROL, 

R 37 

12 00 

1210 

122 0 

1230 

1240 

1250 

R 37 



EXIT R37 

, GO TO SPS 
ENC.INE 
THRUST 
FAIL ROUT• 

, !NE. IR38) 

TERMINATE 
+X TRANS• 
LATION 
WITH 
TRANSLAT• 
ION CON ­
TROL 

EXIT R 37 

GO TO BACK.JP 
PROCEDURES , 

R 3 7 

12b0 

,210 



APOLLO COMPUTER LOGIC CHECKLIST INTERFACE 

SPS ENGINE THRUST FAIL ROJTINE IR 3~) REV 10 b/20/bb 

PUsPO~E: Ill TO CO-ORDINATE THE AGC/FLIGHT COMBUSTION STABILITY MONITOR IFCSM)/CRE w IN THE RESTART OF THE SPS ENGINE IN THt 
EVE NT OF AN ENGINE SHUTOOoN BY THE FCSM, 

AS~UMPIIONS: Ill THE CREW HAS DETERM INED THE SPS ENGINE HAS NOT STARTED OR HAS BEEN PREMATURELY SHUTDOWN, 

PRUG 
CON T 

121 FOR EACH SPS BURN AN SPS IGNITION TOTAL TIME DELAY WILL BE SPECIFIED, THIS DELAY TIME IS THE TOTAL TIME WHICH THt 
THRUSTING MANEUVER MAY BE DELAYED BEYOND THE AGC CALCULATED TIME OF IGNITION, IT INCLUDES OELAY S DUE TO TARDY ENGINE 
IGNITION AS WELL AS DELAYS ACCRUEO DURING ENGINE RESTAR TS, IT IS RECCOMENDED THAT THE CREW NOT ATTEMPT TO COMPLElE A 
THRUSTING MANEUVER IF THE SPECIFIED TIME DELAY HAS BEEN EXCEEDED, IF ENGINE RESTARTS ARE INVOLVED, THE ACCOUNTING OF 
THIS TOTAL TIME DELAY IS JP TO THE CREW, THE AGC AUTOMATICALLY ACCOUNTS ONLY FOR A 15 SECOND DELAY AT ENGINE IGNITION 
IBY INHIBIT OF ENGINE ONI , 

131 THE AGC PORTION OF THE ROUTINE IS NORMALLY AUTOMATICALLY SELECTED BY THE DELTA V MONITOR ROUTINE ONLY AFTER THAT 
ROUTINE HAS SENSED A 10 SEC, INTERVAL WITHOUT THRUST, PRESUMABLY THE CREW WILL DETECT AN FCSM ENGINE SHUTDOWN BEFOKt 
THE G+N DOES AND THEREFORE THE CREW MAY COMMENCE THIS ROUTINE BEFORE THE AGC DOES, 

AGC GROUND 

AGC 
, ROUTINE 
, SELECTION 

CREW 

, CREW 
, ROUTINE 
, SELECTION 

IS THE SPS ROUGH EC) 
ILLUMINATED 

, Y 

, GO TO BACKUP 
PROCEDURES 

CHECKLIST 

• A, CHECK ~PS ROUGH ECO LIGHT ILLUMINATED 
ON MOC C/W MATRIX PANEL 

CAUTION: 

NOTE: 

IF SPS ENGINE FAILS AND ROUGH ECO 
LIGHT IS NOT ILLUMINATED uO TO 
BACKuP PROCEDURES, 

MASTtR ALARM ILPB WILL ALSO 
ILLUMINATE, PRE SS MASTER ALARM !LP& 
TO RESET C/W SYSTEM 

Ill CRtW WISHES TO RESTART ENG INE 

fl O 

t 20 

TOTAL 
TIME 

R 3o 



START SPS ENGINE 
THRUST FAIL ROUTINE 
IR 38) 

TERMINATt ENGINE 
ON COMMAND 

TERMINATE DELTA V 
MON I TOR ROUT I NE I R24) 

DO I WISH TO 
RESTART ENGINE 

• y ,N 

START <OR CONTINUE) 
+X TRANSLATION •ITH 
TRANSLATION CONTROL 

WAIT 15 SEC TO IN­
SURE SUITABLE ULLAoE 

PUT FCSM POWER 
SWITCH IN RESET 
POSIT ION MOMENTARILY 
THEN TD ON 

CHECK THAT THE ROUo ➔ 
ECO LIGHT GOES OUT 

,y ,N 

, DO I WISH TO 
CONTINUE RESTART 
ATTEMPT 

y • N. 

NOTE: 

IA) APPLY +X TRANSLATION WITH 
TRANSLATION CONTROL 

IB> AFTER 15 SEC OF ULLAGE PUT 
FCSM POWER SW IN RESET MOMEN ­
TARILY, THEN TO ON , 

(Cl CHECK SPS ROUGH ECO LI GHT 
GOES OUT, 

ID) IF ROUGH ECO LI GHT DOES NOT 
GO OUT PUT FCSM OV E~RIDE Se 
AT ovtRRIDE , 

IF THE AG( DELTA V MONITOR ROUTINE 
HAS NOT TERMINATED THE ENGINE ON 
COMM~ND !THRUST ON ILPB IS STILL 
ON> THE tNGINE SHOULD IGNIT E AT 
THIS TIME, THIS COULD ONLY RESULT 
IF LtS S THAN 10 SEC ONDS OF ULL AGE 
WERE APPLIED AFTER ENGINE CUTOFF 
FOL LuwED BY THE FCSM POWEk RESET, 
IF THE ENGINE ON COMMAND HAS BEE N 
TERM!NATlD A DSKY ENTRY IS 
NECE>SARY TO IGNITE THE ENGINE 
!SEE BE.LOW) 

IE> CHECK AGC FLASHES VtRB -NOUN 
TO RE ~U EST PLEASE PtRFORM 
ENulNt ON ENA BLE: 

R 3a 

•3 0 

•40 

•5 0 



HOLD 

113 

FLASH VERB NO UN TO 
REQU EST PLEASE 
PERFORM ENGINE ON 
ENABLE 

V50 NI l 

WAIT FOR DS KY ENTRY: 
TERMINATE FLASH UPON 
RECEIPT OF ENTER 
OR PR OCEED 

,P 
, R 
. o 
. c 
, E 
,E 

..... D 

CALL SPS ENGINE ON 

, PUT FCSM OVER• 
, RIDE SWITCH IN 
, OVERRIDE POSI• 

TJON 

MONITOR D5KYI 
OBSERVE VERB NOUN 
FLASH TO REQUEST 
PLEASE PERFORM 
ENGINE ON ENABLE 

DD I WANT TO 
RESTART? 

KEY IN 
ENTER 

• • • •, •, • • • • • • • • • • ••, •• • • • ••••••••, KEY I~ 
V33E 

CHECK THRUST ON 
LI GHT ILLUMI NATED 

V50 Nil 

CAUTION : 
IF VERB•NOUN DOES NOT FLASH GO TO 
BACKUP PROCEDURES 

IF) KEY IN ENTER 

IGI CHECK THRUST ON LIGHT ILLUM• 
NATED 

CAUTION : 
IF THRUST ON LIGHT DOES NOT 190 
ILLUMINATE GO TO BACKUP PROCEDURES 

IHI AFTER ENGINE IGNITION TERMI­
NATE +X TRANSLATION WITH 
TRANSLATION CONTROL 

CAUTION : 
IF ENGINE DOES NOT IGNITE GO TO 
BACKUP PROCEDURES 

(21 CREW DOES NOT WISH TO R~START 
EN1,INE: 

IA) SET NORMAL/OFF/DIRECT ON So 
TO OFF 

lbl 5ET INJECT PRE-VALVE A s. -
OFF 

IU SET INJECT PRE- VA LVE B S• -
OFF 

IUI SET SPS GIMBAL MOTOR PITCH 
l SW TO OFF 

<El SET SPS GI MBAL MOTOR PITCH 
2 SW TO OFF 

I; I SET SPS GI MBAL MOT OR YAW 
SW TO OFF 

«, I SET SPS GIMB AL MOTOR YAW 

fl OO 

fl 10 

,12 0 

>13 0 

R 38 



, CALL DELTA V MONITOR 
ROUTINE IR 24) 

TERMINATE V50 NII 
AND DISPLAY ORIGINAL 
Vlb N51 OR Vlb N52 

RETURN TO TVC IN 
PROGRAM IN PROGRESS 

EX IT R38 

FLASH VER B- NOUN TO 
REQUEST PLEASE 
PER FORM SELECTI ON OF 
AGC IDLI NG PROGRAM 
IPO O) 

V50 N0 7 
Rl - 00000 

HAS ENGI NE , 
IGN ITED 

GO TO BACKJP 
PROCEDURES 

TERMINATE •X 
TRANSLATION 
WITH TRANS• 
LATION CON• 
TROL 

RETURN TO TVC 
MONIT ORING IN 
PROGRAM IN PROCESS 

EXIT R38 

MONITOR DSKY: 
OB SER VE VERB-NOUN 
FLASH TO REQUEST 
PERFORM SELECTI ON JF 
PQO 

SW TO OFF 

IH) SET DELTA V SW TO OFF 

Ill KEY IN PROCEED 

IJ) 

IK) 

V33E 

CHEC K AGC FLASHES VERB-NOUN 
TO REQUE ST PLEASE PERF ORM 
SELECTI ON OF AGC IDLING 
PR OGR AM ( Poo ) 
V50 N07 
Rl - 00000 

SEL ECT AGC IDLING PROGRAM 
KEY IN V37t OOE 

ILi CHECK AGC DISPLAYS POO 

R 3ij 

,1,0 

11 50 

il bO 

11 70 

•1 80 

R 3b 



WAIT fOR KEYBOARD 
ENTRY 
TERMINATE FLASH UPON 
RECEIPT Of POO 

TERMINATE P-- AND GO 
TO PO O 

EX IT P--

SELEtT AGC IDLING 
PROGRAM <POOi 

VHE COE 

MONITOR DSKY; 
OBSERVE TERMINATION 
OF P-- AND DISPLAY 
POO 

EX IT P--

R 3b 

1190 

121 0 



I. VERB LIST 

01 DISP OCT COMPNT 1 (Rl) 
05 D!SP OCT COMPNT 1, 2, 3 
06 DISP DECIMAL 
15 MONITOR OCTAL COMPNT 1, 2, 3 
16 MONITOR DECIMAL 
21 LOAD COMPNT 1 (Rl) . 
22 LOAD COMPNT 2 (R2) 
23 LOAD COMPNT 3 (R3) 
24 LOAD COMPNT 1, 2 
25 LOAD COMPNT 1, 2, 
33 PROW/O DATA 
34 TERMINATE PROO 
36 FRESH START 
37 CHANGE PROO 
42 FINE ALIGN !MU 
44 SET !MU TO ATT CONTROL 
50 PLEASE PERFORM 
51 PLEASE MARK 
52 REJECT MARK 
57 SYSTEM TEST 
64 CALC OREL PARMTS 
65 CALC T OF ARR AT LONG 
66 CALC LAT LONG AT SPEC T 
67 CALC MAX DEC, T OF ARR 
70 MANATT MANEUVER 
72 MIN IMP AIM PT UPDATE 
71 MTVC TAKEOVER 
73 RET-EARTH AIM PT UPDATE 
74 ORB CHGE AIM PT UPDATE 
75 MANUAL LIFTOFF 
76 R, V, T UPDATE (STATE VEC) 
77 TIME UPDATE 

II . NOUN LIST 

00 NOT IN USE 
01 SPECIFY MACHINE ADDRESS (FRACT) 
02 SPECIFY MACHINE ADDRESS (WHOLE) 
03 SPARE 
04 SPARE 
05 ANGULAR ERROR 
06 SPARE 
07 CHANGE OF PROORAM (PERFORM) 
10 SPARE 
11 ENGINE ON ENABLE (PERFORM) 
12 GIMBAL ANGLES ROLL 

PITCH 
YAW 

13 DELTA V MEASURED 
14 DELTA V COUNTER SETTING 
15 FOR NON-FLIGHT USE 
16 AGC CLOCK TIME 

17 FINAL ICDU ANGLES ROLL 
PITCH 
YAW 

20 PRESENT ICDU ANGLES ROLL 
PITCH 
YAW 

21 FOR NON-FLIGHT USE 
22 NEW ANGLES I X 

y 
z 

23 FOR NON-FLIGHT USE 
24 DELTA TIME FOR AOC CLOCK 

25 CHECKLIST (PLEASE PERFORM) 
26 FOR NON-FLIGHT USE 
27 FOR NON-F LIGHT USE 
30 STAR NUMBER 
31 FAILURE INFO FAIL REG 

SFAIL 
ERCOUNT 

32 SPARE 
33 TIME OF IGNITION 

34 EVENT TIME 

APOLLO COMPUTER LOGIC CHECKLIST INTERFACE 
VERB-NOUN AND CHECKLIST CODES 

35 

36 
37 
40 

41 

42 

43 

44 

45 

46 

47 

50 

51 

.xxxxx 52 
xxxxx. 

53 
XXX.XX DEG 

OCTAL 54 

XXX.XX DEG 55 
XXX.XX DEG 
XXX.XX DEG 56 
XXXXX. FT/SEC 
XXXXX. FT/SEC 57 

60 
00XXX. HRS 61 
000XX. MIN 62 
0XX.XX SEC 
XXX>XX DEG 
XXX.XX DEG 63 
XXX.XX DEG 
XXX. XX DEG 
XXX.·XX DEG 
XXX.XX DEG 64 

XXX.XXDEG 
XXX.XX DEG 65 
XXX. XX DEG 66 

67 
00XXX. HRS 
000XX. MIN 
0XX.XXSEC 70 xxxxx. 

71 xxxxx. 
OCTAL 
OCTAL 72 
OCTAL 73 

74 
llilXXX. HRS 
000XX. MIN 75 
0XX.XXSEC · 
00XXX. HRS 
000XX. MIN 76 
0XX.XX SEC 77 

DELTA EVENT TIME 

DELTA EVENT TIME 
FOR NON -FLIGHT USE 
GAMMA, 
INERTIAL VELOCITY (VI), 
ALTITUDE ABOVE LAUNCH PAD(HPAD) 
MAX ACCELERATION (GMAX), 
PERIGEE ALTITUDE (HP) 
FREE-FALL TIME (TFF) 
MISS DISTANCE (DELTA R), 
PERIGEE ALTITUDE (HP), 
FREE-FALL TIME (TFF) 
APOOEE ALTITUDE (HA), 
PERIGEE ALTITUDE (HP), 
FREE-FALL TIME (TFF) 
LATITUDE, 
LONGITUDE, 
ALTITUDE (ABOVE FISCHER ELLIPSOID) 
APOOEE ALTITUDE (HA) 
PERIGEE ALTITUDE (HP) 
DELTA VELOCITY IREQUIRED 

(DELTA VREQ) 
TIME TO EVENT, 
VELOCITY TO BE GAINED (VG), 
PERIGEE ALTITUDE (HP) 
GAMMA AT El, 
MISS DISTANCE (DELTA R), 
INERTIAL VELOCITY (VI AT El) 
TIME TO EVENT, 
DELTA TIME BURN 
DELTA V MEASURED 
TIME TO EVENT 
VELOCITY TO BE GAINED (VG), 
MEASURED VELOCITY CHANGE ALONG 

xsc 
TIME TO EVENT 
VELOCITY TO BE GAINED (VG) 
FREE-FALL TIME (TFF) 
MAX ACCELERATION (GMAX), 
GAMMA EI 
FREE-FALL TIME (TFF) 
COMMAND ROLL ANGLE (BETA) 
PRESENT ACCELERATION (G), 
RANGE TO TARG 
OCDU 

MARK DATA 

FOR NON-FLIGHT USE 
FOR NON-FLIGHT USE 
FOR NON- FLIGHT USE 
IMPACT LATITUDE, 
IMPACT LONGITUDE, 
HEADS UP/DOWN 
LATITUDE, 
LONGITUDE/2, 

X (SHAFT), 
Y (TRUNNION) 
X (SHAFT), 
Y (TRUNNION) 

ALTITUDE (ABOVE THE FISCHER 
ELLIPSOID) 

IMPACT LATITUDE 
IMPACT LONGITUDE , 
FREE-FALL TIME (TFF) 
FOR NON-FLIGHT USE 
FOR NON-FLIGHT USE 
DELTA GYRO ANGLES X 

PITCH TRIM, 
YAW TRIM 
DELTA TIME TAIL-OFF 

y 
z 

COMMAND ROLL ANGLE (BETA), 
PRESENT ACCELERATION (G), 
PREDICTED RANGE-RANGE TO TARO 
FOR NON-FLIGHT USE 
FOR NON- FLIGHT USE 
DELTA VELOCITY ALLOWABLE, 
DELTA TIME TAIL-OFF 
DELTA POSITION MAGNITUDE, 
DELTA VELOCITY MAGNITUDE 
MULTIPLE MARK COUNTER 
SPARE 
SPARE 

00XXX. HRS 
000XX. MIN 
0XX.XX SEC 
"-·1 '' ~ 

XXX.XX DEG 
XXXXX. FT/SEC 
XXXX . X NAUT MI 
XXX.XXG 
XXXX . X NAUT Ml 
XXBXX MIN/SEC 
XXXX.X NAUT Ml 
XXXX. X NAUT Ml 
XXBXX MIN/SEC 
XXXX. X NAUT Ml 
XXXX. X NAUT MI 
XXBXX MIN/SEC 
XXX. XX DEG 
XXX.XX DEG 
XXXX . X NAUT Ml 
XXXX.X NAUT MI 
XXXX.X NAUT Ml 

XXXXX. FT/ SEC 
XXBXX MIN/SEC 
XXXXX. FT/SEC 
XXXX.X NAUT Ml 
XXX.XX DEG 
XXXX, X NAUT Ml 
XXXXX. FT/SEC 
XXBXX MIN/SEC 
XXBXX MIN/SEC 
XXBXX MIN/SEC 
XXBXX MIN/SEC 
XXXXX . FT/SEC 

XXXXX. FT/SEC 
XXBXX MIN/SEC 
XXXXX. FT/SEC 
XXBXX MIN/SEC 
XXX.XXG 
XXX.XX DEG 
XXBXX MIN/SEC 
XXX.XX DEG 
XXX.XX G 
XXXX. X NAUT Ml 
XXX . XX DEG 
XX.XXX DEG 
XXX.XX DEG 
XX.XXX DEG 

XXX.XX DEG 
XXX.XX DEG 
+/ - 00001 
XX. XXX DEG 
XX.XXX DEG 

XXX. XX NAUT Ml 
XXX.XX DEG 
XXX.XX DEG 
XXBXX MIN/SEC 

XX.XXX DEG 
XX. XXX DEG 
XX. XXX DEG 
XXX.XX DEG 
XXX . XX DEG 
XXX . XX DEG 
XXX.XX DEG 
Xll.XXG 
xxxx.; x ·NAUT MI 

XXXXX. FT/SEC 
XXX.XXSEC 
XXJQ<. X NAUT MI 
XXXXX. FT/SEC 
xxxxx. 

00001 
00002 
00003 
00004 
00007 
00011 
00012 
00013 
00014 
00015 
00016 
0003 1 
00035 
00036 
00041 
00051 
00052 
00053 
00054 
00060 
00061 
00062 

III. CHECKLIST CODES 

SCS MODE - G&N ATT CONT 
SCS MODE - G&N DELTA V 
SCS MODE - G&N ENTRY 
SCS MODE - SCS ATT CONT 
ATT TRIM MANEUV ENABLE 
AUTO OPTICS POS 
TARGET DATA ENTRY 
SW OSS TO COMP CONT 
FINE ALIGN CHECK 
PERFORM STAR ACQ 
TERMINATE MARK SEQUENCE 
ENGINE ON 
PREP AGC FOR THRUST 
THRUST TERMINATE 
CM /S M SEP 
FINAL !MU/FINAL VEHIC LE 
INTERIM !MU/ FINAL VEHICLE 
FINAL !MU/INTERIM VEHICLE 
INTERIM !MU/ INTERIM VEHICLE 
!MU TURN-ON 
!MU POWER DOWN 
AGC POWER DOWN 
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204 PROGRAM INTER-RELATIONSHIP 

FOLLOWING PROGRAMS ENABLE 

01 -
02-
03 - M 
05 - A or M 
06 - A 
07 - M 
12- M 
22 - A( I 0 ) 

23 - A 
00 - MU 
01 - A, 03 - M 
0 2 - M 
02 - A (2) 

24 - A(IO) 
27 - A 
31-M(I0) 
32-M(I 0) 
33 - M(l0 ) 
41 - M(9) 
42- M(9 ) 

43 - M(9) 
51 - A( ll) 
52 - A(l l) 
53 - M(ll) 
54 - A 
67- M 
71 - M(9) 

00- M, 22 - A, 31 - A, 32 - A, 33 - A, 51 - A 
00-M 
00 - M 
02- A (3 ), 04-A(3) 
11 - A 
11 - A (I) 
00 - M, 53 - A 
00 - M 
00 - M(7) 
00-MU(l2) 
00 - M 
00 - M 
00-M 
31-M(B), 53 - M(B) 
32- M(B), 53 - M(B) 
3o - M(B), 53 - M(B) 

00-M 
22-A 
3 1-A 

32- A 
33 - A 
54- M 

00- M, 22 - M 
22 - M, 3 1- M, 32 - M, 33 - M, 41- M 
00 - M 
12-M, 42 - M, 71- M 
12- M, 42-M, 6 1- M, 71-M 
62 - A 
63 - A 
64 - A 
00-M, 12-A(4) or M 

U - UPLINK SELECTION 

M - MANUAL SELECTION (V37E -- E) 

A - AGC AUTOMATIC SELECTION 

(I) - BY C M/SM SE P DISCRETE 

(2) - BY GRD REF RELEASE DISCRETE 

(3 ) - BY LIFTOFF DISCRETE OR BY V75E 

PROGRAM 

00(5) 

01 
02 
03 
04 
05 
06 
07 
11 
12 
17 
22 
23 
24 
27 
31 
32 
33 
4 1 
42 
43 

51 

52 
53 
54 
61 
62 
63 
64 
67 
71 

REV 2 6/28/66 

ENABLES FOLLOWING PROGRAMS 

01-MU 
05 - M 
06 - M 
07- M 
22 - M 
23 - M 
24- M(7.) 
27-MU(12) 

00-M, 00-A 

3 1- M 
32 - M 
33 - M 
51 -M 
52 - M 
54 - M 
71- M 

03 - M, 04-A(2), ll -A(3) 
00 - M, 02 - M 
ll - A(3) 
00- A or M 
00- A 
00- M 
12-A, 17-A(l) 
00 - M, 61 - M, 62 - M, 71- A(4 ) or M 
NONE 
00-A(lO), 05 - M, 51-A, 52 - M, 53 - M 
00- A 
00-A(I0) 
00- A 
00-M(l0), 05-A, 41-M(B), 51 - A, 53 - M 
00- M(l0), 05-A , 42-M(B), 5 1-A, 53 - M 
00-M(!0), 05 - A, 43-M(B), 51 - A , 53 - M 
O0-M (9), 53 - M 
OO- M(9), 61 - M, 62-M 
00 - M(9) 

00 -A(l l), 05-A 

00-A(ll) 
00- M(ll), 22 - A, 41 - M (B) , 42 - M (B), 43 - M(B) 
00-A, 51 - M 
62 - A 
63 - A 
64-A 
67- A 
00- M 
00 - M(9), 61 - M, 62-M 

(4) - BY SIVB / CSM SE P DISCRETE OR MANUAL SELECTION BACKUP 

(5) - P0.0 IS AUTOMATICALLY SELECTED WHEN AGC MODE SWITCH IS SET T O ON 

(7) - CA LLED BY V65E, V66E, or V67E 

(B) - IF EQUIVA LENT PRETHRUSTING PROGRAM HAS NOT BEEN DONE SINCE LAST BURN, CHECK 

FAIL RE SU LTS 

(9) - THE SELECTION OF P00 WILL NOT B E ENABLED DURING SPS THRUSTING OR DURING E NTRY 

(10) - AGC SELECTION OF FOO BY DSKY REQUEST DURING THIS P ROGRAM MAY BE DELAYE D UP TO 
SEVE N (7) SECONDS WHEN CERTAIN CALCULATIONS ARE IN PROCESS 

(11) - SE LECTION OF P00 BEFORE COMPLETION OF THESE PROGRAMS MAY DESTROY REFSMAT IN THE 
AGC REQ UIRING MANDATORY COM PLETION OF P5 1 PRIOR TO ANY PROGRAM REQUIRING REFSMAT 

(12) - SE LECT P 27 FOR DESIRED DATA LOADING BY KEYING IN V72E, V73E, V74E, V76E, OR V77E 

NOTE :. 1. TO RESELECT A PROGRAM A LREA DY IN PROCESS IT IS NECESSARY TO FIRST SELECT P00 

AND THEN R ESELECT THE PROGRAM . 
2. ORBIT PARAME TE R DISPLAY ROUTINE (R34) MAY BE CALLED BY KEYING IN V64E 

DURING P00. 
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MISSION 204-AGC PROGRAMS 

PROGRAM 
PHASE NUMBER REV-DATE PROGRAM TITLE 

CONTAINS 
ROUTINES 

PRE-LAUNCH 
AND 
SERVICE 

BOOST 
MONITOR 

COAST 

PRE­
THRUSTING 

THRUSTING 

INF LIGHT 
ALIGNMENT 

ENTRY 

CSMABORT 

00 
01 
02 
03 
04 
05 
06 
07 
11 
12 
13 
14 
15 
16 
17 
21 
22 
23 

24 
25 
26 
27 
31 
32 
33 
34 
35 
36 
37 
41 
42 
43 
44 
45 
46 
47 
51 

52 
53 

54 
55 
56 
57 
61 

62 

63 
64 
65 
66 
67 
71 
72 
73 
74 
75 
76 
77 

4-5 / I 7 

12 - 5/26 
15-6/ 16 
6-6/ 16 
0-6/ 27 

12-6/ 16 
12-5/ 26 

7-5/25 

14-6/ 16 
11-6/ 16 

4-6 / 16 

10-5 / 26 
16-6/ 17 
14-6 / 28 
12-6/28 

10-6 / 17 
11-6/28 
8-6/ I 7 

8-6 / 17 

9-6/ 28 
9-6/ 20 

5-6/ 28 

9-6 I 20 

9-6/20 

8-6/ 20 
4-6 / 20 

3-6/20 
10-6/20 

AGC IDLING 
PRELAUNCH INITIALIZATION 
GYRO COMPASSING 
OPTICAL VERIFICATION OF AZIMUTH 
INERTIAL REFERENCE 
G&N START UP 
G&N POWER DOWN 
SYSTEMS TEST (LIMITED USE IN FLIGHT) 
PRE LET JETTISON 
POST LET JETTISON R24, R34 
-- ---* 
-----* 
-----* 
--- --* 
LET ABORT 
-----* 
LANDMARK TRACKING 
STAR-LANDMARK NAVIGATION 

MEASUREMENT 
GROUND TRACK DETERMINATION 
-----* 
-- ---* 
AGC UPDATE 
ORBIT CHANGE 
RETURN TO EARTH 
SPS MINIMUM IM'P'OLSE 
-----* 
-----* 
-----* 
-----* 
ORBIT CHANGE 
RETURN TO EARTH 
SPS MINIMUM IMPULSE 

--- --* 

R28, R27 

R35, Rl, R21 
R36, RI, R21 
R33,R31,Rl,R21 

R2, R37, R24, R34, R31, R22 
R2, R37, R24, R34, R31, R22 
R2, R37, R24, R34, R3 I 

!MU ORIENTATION DETERMINATION R27, R29 

SIVB/ IMU ALIGN 
CSM/IMU ALIGN 

!MU REALIGNMENT 
-----* 
-----* 
-----* 
MANEUVER TO CM/SM SEPARATION . 

R4, R25, R28, R27, R29, R30 
RI, R25, R21, R4, R30, R29, 
R27, R28 
R30, R29, R27 

ATTITUDE Rl, R21 
CM/ SM SEPARATION AND PRE-ENTRY 

MANEUVER R3, R21 
INITIALIZATION 
POSTO. 05G 
-----* 
-----* 
FINAL PHASE 
FIRST ABORT BURN R24 
-----* 
-----* 
-----* 
-----* 
-----* 
-----* 

*THIS PROGRAM DOES NOT EXIST FOR MISSION 204 

REV 6 6/28/66 

MISSION 204 AGC ROUTINES 

ROUTINE 
NUMBER REV-DATE 

6-6/ 20 

2 5-6/ 20 
3 8-6/ 2 
4 7-6/ 3 
5- 20 
21 8-6/ 20 

22 8-6/ 20 
23 
24 7-6/ 20 

25 7-6/ 20 
26 
27 12-6/ 20 

28 6-6/ 20 
29 7-6/ 20 

30 9-6/ 20 
31 8-6/20 
32 
33 5-6/ 20 
34 7-6/ 20 
35 7-6/ 20 
36 8-6/ 20 
37 10-6/20 
38 10-6/ 20 

ROUTINE TITLE 

ATTITUDE CONTROL MODE CHECK 

THRUST CONTROL MODE CHECK 
ENTRY CONTROL MODE CHECK 
FINE ALIGNMENT 
-----* 
ATTITUDE MANEUVER 

SCS DISCRETE MONITOR 
-----* 
DELTA V MONITOR 

COARSE ALIGNMENT 
-----* 
SIGHTING MARK 

AUTO OPTICS POSITIONING 
STAR DATA TEST 

GYRO TORQUING 
BACK UP DELTA V COUNTER 
-----* 

CONTAINS 
ROUTINES 

R22 

R22,Rl, R21 
R22 
R25, R28, R27, R29, R30 

PRE-THRUST SPS MINIMUM IMPULSE DATA LOAD 
ORBIT PARAMETER DISPLAY 
PRETHRUST-ORBIT CHANGE DATA LOAD 
PRETHRUST-RETURN TO EARTH DATA LOAD 
SPS ENGINE IGNITION R38 
SPS ENGINE THRUST FAIL 

INCLUDED IN 
PROGRAM OR 
ROUTINE 

P31, P32, P33, P53, 
P61,R2 

P41, P42, P43 
P62 
P52, P53 

P31, P32, P33, P53, 
P61, P62, R2 
P41, P42 

P12, P41, P42, P43, 
P71 
P53, R4, P52 

R4, P22, P52, 
P53, P54 
R4, P22, P52, P53 
R4, P51, P52, 
P53, P54 
R4, P52, P53, P54 
P41, P42, P43 

P33 
P12, P41, P42, P43 
P31 
P32 
P41, P42, P43 
R37 
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