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APOLLO COMPUTER LOGIC CHECKLIST

PROGRAM = ROJTINE INDEX
MISSION 204=AGC PROGRAMS

INTERFACE

REV 6 6/28/66

PHASE PROGRAM REV=DATE PROGRAM TITLE CONTAINS ROUTINES
NUMBER
vo 4=5/117 AGC IDLING
PRE= vl PRELAUNCH INITIALIZATION
LAUNCH
ANV 02 GYRO COMPASSING
SERVICE 03 OPTICAL VERIFICATION OF AZIMUTH
04 12-5/26 INERTIAL REFERENCE
v5 15=6/16 G+N START UP
0é 6=6/16 G+N POWER DOWN
07 0=6/27 SYSTEMS TEST (LIMITED USE IN FLIGHT)
BOUST 11 12-6/16 PRE LET JETTISON
MONJTOR 12 12=5/26 POST LET JETTISON R24s R34
13 eeeme- *
14 ==l
s emee- *
6 emeae ®
17 7-5/25 LET ABORT
COAST . eeeee *
22 l4=6/16 LANDMARK TRACKING R28+ R27
233 11-6/16 STAR=LANDMARK NAVIGATION MEASUREMENT
24 4=6/16 GOUND TRACK DETERMINATION
2% eeeee *

#10

Lx4s]

#50

M c0a FRUG



PRE=

THRUST =
ING

THRUSTING 41

26
27
31

32

33

34

35

36

37

42

43

44

45

46

47

INFLIGHT 51

ALTGNMENT

ENTRY

52

53

54

55

56

57

6l

62

63

10=-5/726
16-6/17

l4-6/28

12-6/28

11-6/28
10-6/17

8=6/17

8=6/17

9-6/28
9-6/20

5-6/28

9=-6/20
9-6/20
8-6/20

4e6/20

-

AGC UPDATE

ORBIT CHANGE R35s R1s R21

RETURN TO EARTH R36s R1ls R21

SPS MINIMUM IMPULSE R334+ R31ls Rls R21

..... »*

-

—————

----- *

ORBIT CHANGE R2s R37s R24s R34y R31ly R22
RETURN TO EARTH R2s R37s R24s R34y R31ly R22
SPS MINIMUM IMPULSE R2s R37s R24» R34, R31
————

..... *

----- *

-———

IMU ORIENTATION DETERMINATION R27s R29

SIVB/IMU ALIGN R4y R25+ R28s R27s» R29s R30

CSM/IMU ALIGN Rls R25+ R21s R4y R30s K29+ R27s R28
IMU REALIGNMENT R30s R29%s R27

c————

————

-

MANEUVER TO CM/SM SEPARATION ATTITUDE Rls R21
CM/SM SEPARATION AND PRE=ENTRY MANEUVER R3, R21
INITIALIZATION

POST 0,05G

M 204 PRUG

#60

*70

#80

#100

#110

M 204 PROG



65  eee=- *
66 esee- *
67 3-6/20 FINAL PHASE
CSM 71 10-6/20 FIRST ABORT BURN R24
ABURT
R eeee- *
3 eeee- »
% esee- *
s eeeaa *
L2 *
7T eeee= *
* THIS PROGRAM DOES NOT EXIST FOR MISSION 204

MISSION 204 AGC ROUTINES

ROUTINE REV=DATE ROUTINE TITLE CONTAINS ROUTINES
NUMBER

1 6=6/20 ATTITJUDE CONTROL MODE CHECK R22

2 5-6/20 THRUST CONTROL MODE CHECK R22+ Rls R21

3 8=6/2 ENTRY CONTROL MODE CHECK R22

4 7-6/3 FINE ALIGNMENT R254+ R284s R27y R29y R30
5 —————

s eeee- *

T esess *

s emee- *

9 e

M 204 PROG

#120

#130

#140

INCLUDED IN PROGRAM OR KOUTINg

P314P32,P334P53, P6ly #150
P414P424P43
P62

P52, P53

#160

M 204 PRUG



20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

37

8-6/20

8-6/20

7-6/20

7-6/20

12-6/20
6=6/20
7-6/20
9-6/20

8-6/20

5=6/20
7-6/20
7=-6/20
8=6/20

10-6/20

———

-

-

ATTITUDE MANEUVER
SCS DISCRETE MONITOR

DELTA v MONITOR

COARSE ALIGNMENT

—————

SIGHTING MARK

AUTO OPTICS POSITIONING
STAR DATA TEST

GYRO TORQUING

BACK JP DELTA Vv COJUNTER

PRE=THRUST SPS MINIMUM IMPULSE DATA LJAD
ORBIT PARAMETER DISPLAY

PRETHRJUST=0ORBIT CHANGE DATA LOAD
PRETHRJUST=RETURN TO EARTH DATA LOAD

SPS ENGINE IGNITION R38

M 204 PRUG

#¥170

#180

P314P32,P334P53,4P614P624K2

P4ly P42

P1l2sP414P424P43,4P71
P53y R4y P52

#200
R4y P22, P52y P53, PS4
R4y P22y P52y P53
R4y P51y P52y P53, P54
R4y P52+ P53, P54

P4ly P42y P43 #210

P33

P12y P4ly P42y P43

P31

P32 #220
P4l P42y P43

M 204 PROG



38

10-6/20

SPS ENGINE THRUST FAIL

R37

M 204 PRUG



APOLLO COMPUTER LOGIC CHECKLIST INTERFAZE

204 PROGRAM INTER=RELATIONSHIP REV 2 6/28/66

.
FOLLUWING PROGRAMS ENABLE sessessesssssessee PROGRAM seesscssesecsssses ENABLES FOLLOWING PROGRAMS

. .
Ol=- 24=A(10) 43-M(9) 00(5) 0l=MU 31=M T1=M #10
02=- 27=A 51=A(11) 05=M 32«-M

U3=M 31-M(10) 52-A(11) 06=M 33=M

05-A OK M 32-M(10) 53=M(11) 07=M S51l=M

Ve=A 33-M(10) 54=A 22=M 52=M

07=M 41=-M(9) 6T7=M 23=M S54=M

12-M 42=-M(9) T1=M(9) 24=M(T7)

22=A(10) 27=-MU(12)

23=A

V0=MU 01 00=M» 00=A #20
01=Ay U3=M 02 03=My 04=A(2)s l1=A(3)

02=-M 03 00=Ms 02-M

02=A(2) 04 11=A(3)

00=My 22=As 31=As 32-Ay 33=-Ay 51=A 05 00=A OR M

00-M 06 00=-A #30
0u=M o7 00=M

0U2=A(3)s 04=A(3) 11 12=Ay 17=A(1)

11=-A 12 00=My 61=My 62=My T1l=A(4) OR M

11=-A(1) 17 NONE

U0=My 53=A 22 00=A(10) s 05=Ms 51=Ay 52=Ms 53=M #40
00=M 23 00=A

00=M(7) 24 00~-A(10)

00=MU(12) 27 00=A

00=M 31 00=M(10) s 05=Ay 41=M(B8)s 51=Ay 53=M

00=M 32 00=M(10) s 05=As 42=M(8)y 5l=Ay 53=M #50
Qu=M 33 00=M(10) s 05-As 43=M(B)s 5l=Ay 53=M

31=-M(8)y 53=M(8) 41 00=M(9) s 53=M

PROG RELATION



PROG RELATIOUN

#60

#70

#80

#100

32=M(8) s H3=-M(8) 42 00=M(9) s 61eMy 62=M
33-M(8)s 53=M(8) 43 00=M(9)
00=M 32-A 51 00=A(11)s 05-A
22=A 33-A
31-A S4=M
V0=My 22=-M 52 00-A(11)
22=My 3l=Ms 32=Ms 33=My 4l=M 53 00=M(11)s 22=As 41=M(B)s 42=M(8)+ 43=M(8)
0u=M 54 00=As S51=M
12=My 42=My T1=M 61 62=A
12=My 42=My 61=My T1=M 62 63=A
62=A 63 64=A
63=A 64 67=A
ba=A 67 00=-M
00=Ms 12=A(4) OR M 71 00=M(9) s 61=M» 62=M
U = UPLINK SELECTION
M = MANUAL SELECTION (V37E =-=E)
A = AGC AUTOMATIC SELECTION
(1) = by CM/SM SEP DISCRETE
(2) = BY GRD REF RELEASE DISCRETE
(3) = bY LIFTOFF DISCRETE OR BY V75E
(4) = BY SIVB/CSM SEP DISCRETE OR MANUAL SELECTION BACKUP
(5) = PUO IS AUTOMATICALLY SELECTED WHEN AGC MODE SWITCH IS SET TO ON
(7) = CALLED BY V65Es V66Es OR V6TE
(8) = IF EQUIVALENT PRETHRUSTING PROGRAM HAS NOT BEEN DONE SINCE LAST BJRNe CHECK FAIL KESULTS
(9) = THE SELECTION OF POO wILL NOT BE ENABLED DURING SPS THRUSTING OR JURING ENTRY
(lu)= AGC SELECTION OF POO BY DSKY REQUEST DURING THIS PROGRAM MAY BE DELAYED UP TO SEVEN (7) SECONDS WHEN CERTAIN CALCULATIONS ARE

I PROCESS

PROG RELATION



PROG RELATION

(11)= SELECTION OF Poo BEFORE COMPLETION OF THESE PROGRAMS MAY DESTROY REFSMAT IN THE AGC REQUIRING MANDATORY COMPLETION OF P5]
PRIOR TO ANY PROGRAM REQUIRING REFSMAT #110

(12)= SELECT P27 FOR DESIRED DATA LOADING BY KEYING IN V72E, V73Es V74Es V76Es OR V77E

NOTE: le TO RESELECT A PROGRAM ALREADY IN PROCESS IT IS NECESSARY TO FIRST SELECT P00 AND THEN RESELECT THE PROGRAM,

2+ ORBIT PARAMETER DISPLAY ROUTINE (R34) MAY BE CALLED BY KEYING IN V64E DURING P0O.



204

vl
05

Ve

22
23
24
25
33

34

37
42
b
59
51
52

51

APOLLO COMPUTER LOGIC CHECKLIST

VERB=NOUN LIST AND CHECKLIST CODES

I« VERB LIST
DISP UCT COMPNT 1 (R1)
DISP OCT COMPNT 1s 2+ 3
VISP DECIMAL
MUNITUR OCTAL COMPNTe 142943
MUNITUR DECIMAL
LUAV COMPNT 1 (R1)
LUADU COMPNT 2 (R2)
LUAD COMPNT 3 (R3)
LUAU COMPNT 14 2
LUAU COMPNT 19 2+ 3
PRU W/0 DATA
TERMINATE PROG
FRESH START
CHANGE PROG
Fline ALIGN IMU
SET IMU TO ATT CONTROL
PLEASE PERFORM
PLEASE MARK
REJECT MARK
SYSTEM TEST
CALC URBL PARMTS
CALC T UF ARR AT LONG
CALC LAT LONG AT SPEC T
CALC MAX DECs T OF ARR

MAa'y ATT MANEUVER

INTERFACE

REV 1

6/28/66

V/N LIST



71

-

2
73

14

00
ol
02
03
04
05
06

o7

11

12

la

15

MTVC TAKEOVER

MIN IMP AIM PT UPDATE
RET=-EARTH AIM PT UPDATE
ORB CHGE AIM PT UPDATE
MANUAL LIFTOFF

Rs Vs T UPDATE (STATE VEQ)

TIME UPDATE

II« NOUN LIST

NOT IN USE
SPECIFY MACHINE ADDRESS (FRACT)
SPECIFY MACHINE ADDRESS (WHOLE)
SPARE
SPARE
ANGULAR ERROR
SPARE
CHANGE OF PROGRAM (PERFORM)
SPARE
ENGINE ON ENABLE (PERFORM)
GIMBAL ANGLES ROLL

PITCH

YAW
DELTA vV MEASURED
DELTA V COUNTER SETTING
FOR NON=-FLIGHT USE

AGC CLOCK TIME

FINAL ICDU ANGLES ROLL
PITCH
YAW

o XXXXX

XXXXX o

XXXeXX

OCTAL

XXXeXX
XXXeXX
XXX e XX

XXXXX o

XXXXX o

00XXXe
000XX e
OXXeXX

XXXeXX
XXXeoXX
XXX e XX

DEG

DEG
DEG
DEG

FT/sEC
FT/SEC

HRS
MIN
SEC

DEG
DEG
DEG

V/N LIST

V/N LIST



20

21

22

23

25

2T

30

31

Y

3e

37

41

PRESENT 1CDU ANGLES ROLL

PITCH
YAW

FOR NUN=FLIGHT USE

New ANGLES I

N =< >

FUR NON=FLIGHT USE

DELTA TIME FOR AGC CLOCK

CHECKLIST (PLEASE PERFORM)

FOR NUN=-FLIGHT USE

FOR NUN=FLIGHT USE

STAR NUMBER

FAILURE INFO

SPAKRE

TIME OF IGNITION

EVENT TIME

FAIL REG

SFAIL

ERCOUNT

DELTA EVENT TIME

VELTA EVENT TIME

FOR NUN=FLIGHT USE

GAMMA +

INERTIAL VELOCITY (VI)»
ALTITUDE ABOVE LAUNCH PAD

MAX ACCELERATION (GMAX) s
PeRIGEE ALTITUDE (HP)

Free=FALL TIMe

(TFF)

(HPAD)

XXXeXX
XXXeXX
XXXeXX

XXXeXX
XXXeXX
XXX e XX

00XXXe
000XXe
OXXeXX

XXXXX e

XXXXX e

OCTAL
OCTAL
OCTAL

00XXXe
000XXe
OXXeXX

00XXXe
000XXe
OXXeXX

00XXXe
000XXe
OXXeXX

XXXeXX
XXXXXeo
XXXX ¢ X

XXXeXX
XXXXeX
XXBXX

V/N LIST

DEG
DEG
DEG

DEG
DEG
DEG

HRS
MIN
SEC

HRS
MIN
SEC

HRS
MIN
SEC

HRS
MIN
SEC

DEG
FT/SEC
NAUT MI

G

NAUT MI
MIN/SEC

V/N LIST



/2

42

43

44

45

46

47

50

51

52

53

54

55

56

57

60

61

MISS DISTANCE (DELTA R)+
PERIGEE ALTITUDE (HP),
FREL=FALL TIME (TFF)

APOGEE ALTITUDE (HA)»
PERIGEE ALTITUDE (HP)
FREE=FALL TIME (TFF)

LATITUDE
LONGITUDE »
ALTITUDE (ABOVE FISCHER ELLIPSOID)

APOUGEE ALTITUDE (HA)
PERIGEE ALTITUDE (HP)
DELTA VELOCITY REQUIRED (DELTA VREQ)

TIME TO EVENT,
VELOCITY TO BE GAINED (VG)»
PERIGEE ALTITUDE (HP)

GAMMA AT Els
MISS DISTANCE (DELTA R)s
INERTIAL VELOCITY (VI AT EI)

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 Bt GAINED (VG)
FREE=FALL TIME (TFF)

MAX ACCELERATION (GMAX) s
GAMMA E1
FREE=FALL TIME (TFF)

COMMAND ROLL ANGLE (BETA)
PRESENT ACCELERATION (G)»s
RANGE TO TARG

0ocbu X (SHAFT) s

Y (TRUNNION)
MARK DATA X (SHAFT)»

Y (TRUNNION)

FOR NON=FLIGHT USE
FOK NON=FLIGHT USE

FOR NON=FLIGHT USE

XXXX ¢ X
XXXX o X
XXBXX

XXXX X
XXXX ¢ X
XXBXX

XXX e XX
XXX e XX
XXXX X

XXXX o X
XXXX ¢ X
XXXXX o

XXBXX
XXXXX e
XXXX¢X

XXXeXX
XXXX ¢ X
XXXXX o

XXBXX
XXBXX
XXBXX

XXBXX
XXXXX o
XXXXX o

XXBXX
XXXXX o
XXBXX

XXXeXX
XXX e XX
XXBXX

XXXeXX
XXX e XX
XXXX o X

XXXeXX
XX e XXX

XXX e XX
XX o XXX

NAUT MI
NAUT MI
MIN/SEC

NAUT MI
NAUT MI
MIN/SEC

DEG
DEG
NAUT MI

NAUT MI
NAUT MI
FT/SEC

MIN/SEC
FT/SEC
NAUT MI

DEG
NAUT MI
FT/SEC

MIN/SEC
MIN/SEC
MIN/SEC

MIN/SEC
FT/SEC
FT/SEC

MIN/SEC
FT/SEC
MIN/SEC
G

DEG
MIN/SEC
DEG

G

NAUT MI

DEG
DEG

DEG
DEG

V/N LIST

V/N LIST



62

63

65

61

70

IMPACT LATITUDESs
IMPACT LONGITUDE»
HEALS UP/DOWN

LATITUDE»
LONGITUDE/ 2

ALTITUDE (ABOVE THE FISCHER ELLIPSOID)

IMPACT LATITUDES
IMPACT LONGITUDE»
FREE=FALL TIME (TFF)
FOR NON=FLIGHT USE
FOR NOUN=FLIGHT USE

DELTA GYRO ANGLES X

N <

PITCH TRIMs

YAW TRIM

DELTA TIME TAIL-OFF

COMMAND ROLL ANGLE (BETA)»
PRESENT ACCELERATION (G)o
PREVICTED RANGE-RANGE TO TARG
FOR NON=FLIGHT USE

FUR NON=FLIGHT USE

VELTA VELOCITY ALLOWABLESs
DELTA TIME TAIL-OFF

DELTA POSITION MAGNITUDES
VELTA VELOCITY MAGNITUDE
MULTIPLE MARK COUNTER
SPARE

SPARE

IIle CHECKLIST CODES

00v0l SC5 MODE = GeN ATT CONT

00u02 5CS MODE = GeN DELTA V

0Uu03  5CS MODE = GeN ENTRY

U0u04 5CS MODE = SCS ATT CONT

XXX e XX
XXX e XX

DEG
DEG

+/= 00001

XX o XXX
XX o XXX
XXXeXX

XXXeoXX
XXXeXX
XXBXX

XX o XXX
XX o XXX
XX o XXX

XXXeXX
XXXeXX
XXX e XX

XXXeoXX
XXXe XX
XXXX ¢ X

XXXXXe
XXX e XX

XXXX o X
XXXXX e
XXXXX o

DEG
DEG
NAUT MI

DEG
DEG
MIN/SEC

DEG
DEG
DEG

DEG
DEG
DEG
DEG

G

NAUT MI

FT/SEC
SEC

NAUT MI
FT/SEC

V/N LIST

V/N LIST



/4

00007
oooll
00012
0oul3
00014
[VVIVR &)
ooule
oou3l
00035
0ou3e
Qouel
00uU51
0ous2
00Ub3
00U5«
0ove60
[VIVIVI-D¢

ouoe2

ATT TRIM MANEUV ENABLE
AUTO OPTICS POS

TARGET DATA ENTRY

SW 0SS TO COMP CONT

FINE ALIGN CHECK

PERFORM STAR ACG
TERMINATE MARK SEQUENCE
ENGINE ON

PREP AGC FOR THRUST
THRUST TERMINATE

CM/SM SEP

FINAL IMU/FINAL VEHICLE
INTERIM IMU/FINAL VEHICLE
FINAL IMU/INTERIM VEHICLE
INTERIM IMU/INTERIM VEHICLE
IMU TURN ON

IMU POWER DOWN

AGC POWER DOWN

V/N LIST

o
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APOLLO COMPUTER LOGIC CHECKLIST

PROGRAM LOGIC FLOW CHART

INTERFACE

REV 4

THE PROGRAM LOGIC FLOW CHART 1S SEPARATED INTO THREE

CATEGORIES AS FOLLOWS:
PRELAUNCH=BOJST MONITOR=CSM ABORT

INCLUDES:
POO
POL
P02
P03
P04
POS
P11l
P12
P17

NAVIGATION

INCLUDES:
POO
P05
P06
PO7
P22
P23
P24
P51
P52
P53
P54

111 GUIDANCE

le

INCLUDES:
POO

P05
P06
P27
P31
P32
P33
P4l
P42
P43

DEFINITION OF PROGRAM STARTS:

P61
P62
P63
P64
P67
P71

P51
P53
P54
P61
P62
P63
P64
P67

6/28/66

#10

#20

#30

#50

M 204 LOGIC



/é

1

A = AUTOMATIC AGC SELECTI
M = MANUAL CREW SELECTION

PRELAUNCH=BOOST MONITOR=CSM ABORT

M 204 LOGIC

ON OF NEXT PROGRAM

OF NEXT PROGRAM
#60

AGC STANDBY SWITCH
TO ON

.

<A #70
.ee

.

P 00
AGC IDLING

.
oM

P 05
PRELAUNCH OR
SERVICE=G+N START JP

.
oA

P 00
AGC IDLING #90

oM

p 07
SYSTEM TEST

.
M #100

P 00
AGC IDLING

M 204 LOGIC

e e 0060000 00



SATURN GUIDANCE
SYSTEM TRANSMITS
GUIDANCE REFERENCE
RELEASE DISCRETE TO
GeN

GROUND TRANSMITS
LIFTOFF DISCRETE
TO GeN

ik

.
secvesessecsssvscnce
.

.
secevsvsrcesssscssnce
.

e e 00 o0

P 0l
PRELAUNCH OR
SERVICE=-PRELAUNCH
INITIALIZATION

.
oA

P 02
PRELAUNCH OR
SERVICE=GYRO
COMPASS ING

P 03
PRELAUNCH OR
SERVICE=-OPTICAL
VERIFICATION OF
AZIMUTH

P 02
PRELAUNCH OR
SERVICE=-GYRO
COMPASSING

P 04
PRELAUNCH OR
SERVICE=-INERTIAL
REFERENCE

11
BOOST MONITOR=-
PRE=LET JETTISON

R

M 204 LOGIC

#110

#120

#130

#140

#150

#160

M 2us LOGIC



M 204 LOGIC
IS BOOST SATIS-
FACTORY
oN Yo
. .
. . #170
. .
B LT T Tep——— 5
MISSION EVENTS . TWIST TRANSLATION
SEQUENCE CONTROLLER ossesesscsccsccscsse CONTROL CCW .
TRANSMITS CM/SM . cemeeeceeee——— -
SEPARATION DISCRETE . .
TO GeNe $0000000000000000000 =meemcccccmcmcene
. P17 .
BOOST MONITOR .
LET ABORT . #180
S, §
.
.
oA
(LIFTOFF ¢ 171 SEQ)
P 12
BOOST MONITOR=
POST=LET JETTISON #190
.
.
IS BOOST SATIS=
FACTORY #200
oN Yo
. .
. .
. oM
¢ emmcceccemcc-a -
. P 00 AGC IDLING
o ccmmecccrcoeans
. #210
.
.
.
.
.
.
.
.
: M 204 LOGIC
.



/9

MISSION EVENTS
SEQUENCE CONTROLLER
TRANSMITS SIVB/CSM
SEPARATE (ABORT)
DISCRETE TO Ge+N

.
®000ccsvsccecssesenee
.

.
®sescecscsecsscssens

TWIST TRANSLATION
CONTROL CCw

P71
CSM ABORT=
FIRST ABORT BURN

ARE ENTRY PROGRAMS
DESIRED

oN

POO
AGC IDLING

ENTRY=

MANEUVER TO CM/SM
SEPARATION
ATTITUDE

ENTRY=

CM/SM SEPARATION
AND PRE=ENTRY
MANEUVER

ENTRY=
INITIALIZATION

M 204 LOGIC

#220

#230

#240

#250

#260

M 2u4 LUGIC



11

NAVIGATION

FINAL PHASE
.
.
oM
P00
AGC IDLING

1S LANDMARK TRACKING
OR STAR/LANDMARK OR
HORIZON NAV MEASURE=-
MENT DESIRED

STAR/ « LANDMARK «
LANDMARK o TRACKING.
OR .
HORIZON.
.
.
oM
P 23
STAR/LANDMARK
OR HORIZON
NAVIGATION
MEASUREMENT

.

o ® e e 8 e 09 000 00 e e e e e e

e s e 0 000 0

M 204 LOGIC

#270

#280

#290

#300

#310

M 204 LOGIC



2/

P00
AGC IDLING

»
® e 00 e s e 00 00 e

IS GROUND TRACK DATA
DESIRED?

oN oY

POO
AGC IDLING

P24
GROUND TRACK
DETERMINATION

POO
AGC IDLING

® e 00 00 e 0000000000000 00 e

START P22
COAST=LANDMARK
TRACKING NAV
MEASUREMENT

IS 1SS

KNOWN?

M 204 LOGIC

#320

#330

#340

#350

#360

M 204 LOGIC



© 6 60 0 0000 s 000 e s 00 e 00 0 e e s e e e

M 204 LOGIC

#370

P05
PRE=LAUNCH OR
SERVICE = GeN

STARTUP #380

,m—e—em-——

POO
AGC IDLING

#390

INFLIGHT
ALIGNMENT=IMU
ORIENTATION
DETERMINATION

#6400

.
.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.
POO .
AGC IDLING .
L L D i .
. .
. .
.

ssssescsecense

HAS 155 BEEN #410

ALIGNED IN
LAST 3 HRS

M 204 LOGIC



23

@ © ® 2 0 8 © 0 0 0 6 00 % 0 e e 60 e e 0 S e e e e e e e e e 0 e 00660 00 e

SHALL I BY=
PASS MU
ALIGNMENT?
CONSIDER
DRIFT CRI=
TERIA AND
RISK OF
GIMBAL LOCK

Y.

1s sive
SEPARATED?
oN Ye
. .
.
.

oM

WAIT UNTIL
SC IS IN
STAR
SIGHTING
ATTITUDE

.
.

.

.

.

.

. P52

o INFLIGHT

o ALIGNMENT=
« SIVB/IMU

o ALIGN

o Teececcee=
.
.
.
0
.
.
.
.
.

.
.

P00

AGC IDLING

.
.
.
oM
P53
INFLIGHT
ALIGN=

M 204 LOGIC

#420

#430

#440

#450

#6460

#470

M 204 LOGIC



29

III GUIDANCE

COMPLETE
P22

.
.

.

.

.

(

.

o "eemecace=
o WAIT UNTIL
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.
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eesessenans
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GROUND TRANSMITS
AIM PARAMETERS
VIA AGC

UPLINK TO AGC

GROUND TRANSMITS
AIM PARAMETERS
VIA VOICe LINK
TO THE CREW

secceccccocsens

sesscceccnvsense

DOES THE GROUND WISH
TO LOAD/RE=LOAD THE
AIM PARAMETERS

P2
COAST = AGC
UPDATE

P00
AGC IDLING

.
.
B T LT
.

DOES THE
GROUND WlsH
TO HAVE THE
CREW LOAD/
RE=LOAD THE
AIM PARA=
METERS
CALCULATED
ON THE
GROUND
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GROUND TRANSMITS
ReVeTe UPDATE
VIA AGC UPLINK
T0 AGC
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CREW UPDATE
/RE=UPDATE
THE VEHICLE
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. . . . .
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THRUSTING PARAMETERS
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PURPOSE §

ASSUMPTJONS:

PRUG
CONT

34

APOLLO COMPUTER LOGIC CHECKLIST INTERFACE

AGC IDLING PROGRAM (P 00) REV 5 6=27-66

(1) TO PROVIDE A PROGRAM TO FULFILL THE FOLLOWING REQUIREMENTS:

(A) PROVIDE AN INDICATION TO THE CREW THAT THE AGC IS ENGAGED IN NO CUNTROL OR COMPUTATIONAL OPERATIONS WhICH
MIGHT REQUIRE CONSIDERATION FOR COORDINATION WITH OTHER CREW TASKS IN PROGRESS.

(B) TO MAINTAIN THE G#N IN A CONDITION WHERE RANDOM MANUAL ATTITUDE MANEUVERS CAN BE MADE BY THE CREW WITH MINIMAL
CONCERN FOR THE G¢N (SEE ASSUMPTION 3).

(C) MAINTAIN THE INERTIAL SUB=SYSTEM IN A CONDITION OF READINESS (le te FINE ALIGN) FOR RAPID G#N ACQUISITION OF
S/C ATTITJUDE CONTROL IF REQUESTED BY THE CREW (V 44 E)e

(D) MAINTAIN THE AGC IN A CONDITION OF READINESS FOR ENTRY INTO ANY PROGRAM THAT NEED NOT BE PRECEEDED BY ANUTHEkK
SPECIFIC PROGRAM.

(1) THE AGC IS ON.

(2) THE IMU MAY OR MAY NOT BE ONe IF ON THE IMy IS INERTIALLY STABILIZED BUT NOT NECESSARILY ALIGNED TO AN
ORIENTATION WHICH IS KNOWN TO THE AGC.

(3) IF NON=G+N CONTROLLED ATTITUDE MANEUVERS ARE MADE BY THE CREWs CARE MUST BE TAKEN TO AVOID IMU GIMBAL LOCK. THt
IMU GIMBAL ANGLES MAY BE MONITORED BY OBSERVING THE ICDUS (1SS IS IN FINE ALIGN MODE) OBSERVING A DSKY DISPLAY OF THE
ICOUS (V16 N20) OR BY MONITORING THE FDAI BALL (THE ONLY NON G+N CONTROL MODE IN THE SCS WHERE THE FDAI BALL KEPEATS
IMU ANGLES IS THE MONITOR MODE. GIMBAL ANGLES COULD BE MONITORED BY PERIUDIC SELECTION OF THIS MODE),

(4) DURING THIS PROGRAM THE AGC ERASABLE STORAGE MAY BE INITIALIZED BY KEYING IN V36E (FRESH START), THIS wOULD BE
DONE ONLY AT INITIAL G¢N STARTUP (SEE P05) OR WHEN THE CONTENT OF THE AGC ERASABLE STORAGE IS IN GQUESTION, IF THIS
ENTRY IS PERFORMED THE AGC'S KNOWLEDGE OF THE PRESENT STATE VECTOR AND THE PRESENT IMU ORIENTATION IS INVALIDATED,

(5) THE PROGRAM MAY BE MANUALLY SELECTED BY THE ASTRONAUT BY DSKY ENTRY Ok AUTOMATICALLY SELECTED BY SPECIFIC PROGRAMS
(054 064 224 234 244 27y 51y 524 54)e

AGC GROUND CREW CHECKLIST TIME TOTAL
TIME



* AGC PROG « CREW PROG

« SELECTION o SELECTION

. .

. .

. “os

eos .

. BReeseten—n e e.———- * I SELECT AGC IDLING PROGRAM (P0O)

o KEY IN AGC IDLING
IS PROGRAM ALLOWED? <ceesssecesseccesccees PROGRAM (P0O) le KEY IN AGC IDLING PROGRAM
. V37E 00E V37E 00E

oY oN B
. NOTE:
. .
5 eseescscsesssscsseee OBSERVE CHECK FAJL POSSIBLE CHECK FAIL. IF PRESENT
o e« LIGHT ON PROGRAM DOES NOT ALLOW SELECTION OF
. POO THE CHECK FAIL LIGHT wILL
. . . ILLUMINATE AND THE OLD PRUGRAM
. . . DISPLAY WILL REMAIN,
¢ mmmemmm—m———m—ee . OBSERVE:
o« RESET CHECK eesecssscsccssssseecs PRESS ALARM RESET TD
.« FAIL ALARM . TURN OFF CHECK FAIL CHECK FAIL LIGHT ON (LEB)
¢  mmmmmemmmmmeme—e- LIGHT PGNS LIGHT ON (LEB)
» .  meeesemeecccccceeaao COMP FAIL LIGHT ON (MDC)
. . .
. . . GO TO BACKUP PROCEDURES AND SELECT
. . . A PRUGRAM WHICH IS ALLOWEU.
« HOLDL FOR NEW CONSULT BACKUP
« PROGRAM SELECTION PROCEDURES
. . .
« GO TO PROGRAM sesesesvssscssscssss KEY IN PROGRAM
«  SELECTED . SELECTION AS DESIRED
i V37E --E
. . .
. cee vee
. EXIT P== EXIT P==
e I B et 2+ CHECK AGC DISPLAYS PROGRAM 00
START AGC IDLING eecescscsesesessesess MONITOR DSKY:
PROGRAM (P0O) « OBSERVE DISPLAY OF
DISPLAY PROGRAM 00 PROGRAM 00

35
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NOTE:
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le
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N22 FOR PERFORM LOAD OF FIRST

COMPUNENT OF DESIRED ICDU ANGLES,

(THEN V22, V23 FOR OTHER

COMPONENTS) LOAD DESIRED ICDU

ANGLES TO NEAREST .01 DEGe THE 1SS

WILL BE COMMANDED TO THE ATTITUDE

CONTKROL MODE AND G+N WILL HOLD

DESIKED ATTITUDE., TO RESUME 1SS

FINE ALIGN MODE.
KEY IN V42E
SELECT NEXT PROGRAM
KEY IN NEW PROGRAM
V37t --E

CHECK AGC DISPLAYS
PROGRAM IF PROGRAM

#90
WHEN UVESIRED
SELECTED
IS ALLOWED #100
#110
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FLASH VERB=NOUN TO . MONITOR DSKY: .
REQUEST PLEASE LOAD seeececcssscssesccees OBSERVE VERB=NOUN .
DESIRED ICDU ANGLES . FLASHING TO REQUEST
Vel N22 LOAD OF ICDU ANGLES
R1-I1CDU=-ROLL .
R2=-1COU-PITCH . .
R3=-1COU-YAW . .
ALLL ICDU ANGLES IN . .
DEGREES TO NEAREST B .
«01 DEGREE o .
. .

. . .

. . .

. . .

.

WAIT FOR KEYBOARD . LOAD DESIRED ICDU .
ENTRY sesesssscccssessescs ANGLES .
TERMINATE FLASH AND . .
COMMAND SC TO DESIRED . .
ATTITUDE . .
. .

. . .

. . .

. .

WAIT FOR KEYBOARD . WHEN READY TO RETURN
ENTRY sessessssscsscssenes 10 FINE ALIGN MODE .
. KEY IN V42E .

RECEIVE V&2 .
. . .

. . .
sesesceccnne ssssssssscscen

#120

#130

#140

#150
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ASSUMPTIONS:

PrRUG
CONT

38

APOLLO COMPUTER LOGIC CHECKLIST [INTERFACE

PRELAUNCH OR SERVICE=-INERTIAL REFERENCE PROGRAM (P04) REV 12 5=26=66

(1) TO INDICATE TO THE ASTRONAUT THAT THE AGC HAS RECEIVED THE GUIDANCE REFERENCE RELEASE DISCRETE FROM THE SATURN
GUIDANCE SYSTEMs HAS TERMINATED GYROCOQMPASSING AND HAS MADE THE IMU INERTIAL.

(1) SCS IS IN THE MONITOR MODE
(2) 1SS IS IN THE FINE ALIGN MODE UNDER THE CONTROL OF THE GYROCOMPASSING COMPUTATIONS.

(3) V75 WILL BE KEYED IN AND DISPLAYED ON DSKY PRIOR TO TAIS PROGRAM TO PERMIT CREW BACKUP OF LIFTOFF DISCRETE
BY KEYING IN "ENTER"™ ONLY.

(4) THE PROGRAM IS NORMALLY AUTOMATICALLY SELECTED BY THE PRE LAUNCH=GYROCOMPASSING PROGRAM (P 02) WHEN THE AGC
RECEIVES THE GUIDANCE REFERENCE RELEASE DISCRETE FROM THE Slve IU,

(5) IF THE AGC DOES NOT RECEIVE THE GUIDANCE REFERENCE RELEASE DISCRETE (IE DOES NOT PERFORM THIS PROGRAM) THt
NECESSARY FUNCTIONS OF THIS PROGRAM WILL BE PERFORMED BY THE BOOST MONITOK=PRE LET JETTISON PROGRAM (P1l1l) AT LIFTUFF.

AGC GROUND CREW CHECKLIST TIME TOTAL
TIME

*1, FOLLOWING SWITCH POSITIONS AT MDC ARE
ASSUMED:

PANEL 8

le DIRECT RCS = ON

2¢ LIMIT CYCLE - ON #10
3. ATTITUDE DEADBAND - MAX

4e «05G ENTRY = OFF

5¢ LOCAL VERTICAL = OFF

6e DELTA V = ON

Te G#N/SCS = GeN #20

8es ATTITUDE/MONITOR/ENTRY=MONITOR

9« A6C ROLL CHANNEL = ON



87

10« B+D ROLL CHANNEL - ON
1le PITCH CHANNEL = ON

12+ YAW CHANNEL = ON

13+ ROLL RATE GYRO = NORMAL
l4s PITCH RATE GYRO = NORMAL
15« YAW RATE GYRO = NORMAL
PANEL 25

le FDAL LTG = AC]L

20
3

be

5

6o
Te

Be

GROUP 1=ACl - CLOSED

GROUP 1-AC2 - CLOSED

GROUP 2-AC1 - CLOSED

GROUP 2=-AC2 = CLOSED

GROUP 1=-MNA = CLOSED

GROUP 1=MNB = CLOSED

GROUP 2=-MNA - CLOSED

GROUP 2=MNB = CLOSED

DIRECT CONTROL=MNA - CLOSED
DIRECT CONTROL=MNB - CLOSED
A&C ROLL=MNA - CLUSED

A&C ROLL=-MNB - CLOSED

B&D ROLL=-MNA - CLOSED

B&6D ROLL=-MNB - CLOSED
PITCH=-MNA - CLOSED
PITCH=MNB - CLOSED

YAW=MNA = CLOSED

YAW=MNB = CLOSED

GEN SYNC - OFF

#30

#40

#50

#60

#80

V&
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224
23,

24

25,

26

EVENT TIMER MNA - CLOSED
EVENT TIMER MNB - CLOSED

GIMBAL MOTOR CONTROL PITCH 1
BAT A = CLOSED

GIMpAL MOTOR CONTROL PITCH 2
BAT B - CLOSED #90

GIMBAL MOTOR CONTROL YAW 1
BAT A - CLOSED

GIMBAL MOTOR CONTROL YAW 2
BAT B - CLOSED

MISCELLANEOUS

le
2e

#100
TRANSLATION CONTROLS - LOCKED
ROTATION CONTROLS = UNPINNED

PANEL 6

le

ATTITUDE SET =~ OFF #110

PANEL 7

le

NORMAL/OFF/DIRECT ON = OFF

PANEL 2

le
)
3,

be

#120
FDAl SELF TEST = OFF
FDAI BRIGHTNESS = SET
FCSm = AUTO/OVERRIDE - OVERRIDE
FCSM - ON/OFF/RESET =- OFF

#130

PANEL 24

le

2.

SCS POWER = ACl

RATE GYRO POWER = ACl



4/

3.

be

Se

6o

BMAG POWER = AC2
ROTATION CONTROL POWER=AC2
TvC 1 POWER = ACl
TVC 2 POWER = AC2

PANEL 3

—
.

2

3.

4

PITCH GIMBAL MOTOR 1 = OFF
PITCH GIMBAL MOTOR 2 = OFF
YAW GIMBAL MOTOR 1 = OFF
YAW GIMBAL MOTOR 2 = OFF
INJECT PREVALVE A = ON
INJECT PREVALVE B = ON

PANEL 14

le
20

PANEL

be
Se
6o
Te
8o

Se

UPTEL = BLOCK
DSKY BRIGHTNESS = SET

22

IMU HTR=MNA = CLOSED
IMU HTR=MNB = CLOSED
IMU=MNA - CLOSED
IMU=-MNB - CLOSED
COMPUTER=MNA - CLOSED
COMPUTER=MNB - CLOSED
OPTICS=MNA - OPEN
OPTICS=MNB -~ OPEN

AC POWER=-AC1 = CLOSED
AC POWER=-AC2 - CLOSED

#140

#150

#160

#170

#180

#190

V4

04



SCO=G+N

MONITOR

PRESENT

1SS FINE + AGC PROG.
ALIGN MUDE « SELECTION
PRESENT .

STAKT PRELAUNCH AND
SERVICE INERTIAL
REFERENCE PROGRAM
(P 04)

1le

*11, F
S

-
-

2

3

4o
Se
6o
Te
Be
e
10,
11.
12

13,

lae

* 111

G6N=AC POWER = AC]

OLLOWING SWITCH POSITIONS AT NAV
TATIUN ARE ASSUMED:
FLOODLIGHT CONTROL PRIMARY = OFF
FLOUDLIGHT CONTROL SECONDARY - OFF
IMU TRANSFER = COMPUTER
OPTICS SLAVE TELESCOPE - STAR LOS
OPTICS MODE - ZERO OPTICS
OPTICS HOLD - OFF
OPTICS CONTROLLER SPEED = HI
OPTICS CONTROLLER MODE = DIRECT
PANEL BRIGHTNESS CONTROL = MAX DIM
IMU TEMP., MODE - AUTO OVERRIDE
ATTITUDE IMPULSE ENABLE - OFF
CONVITION LAMPS - OFF
AGC MODE =- ON
AGC BRIGHTNESS CONTROL = MAX DIM

MONITOR PRELAUNCH AND SERVICE

#200

#210

#220

#230

#240

U4

- U4



INERTIAL REFERENCE PROGRAM

ees MONITOR DSKY: * ls CHECK AGC DISPLAYS PROGRAM 04 TO
. OBSERVE DISPLAY OF INDICATE RECEIPT OF GUIDANCE

DISPLAY PROGRAM 04

. PROGRAM 04 AS CON- REFERENCE RELEASE.
. FIRMATION OF AGC
. RECEIPT OF GUIDANCE
REFERENCE RELEASE NAV: #250

SET GUIDANCE REF=-
ERENCE RELEASE FLAG

* 2e PLACE LEFT HAND IN READY POSITION
TO PRESS DSKY ENTER BUTTON TO
BACK UP LIFT=-OFF DISCRETE

43

SET 1S5 ZERO FLAG

SET IMU ORIENTATION
KNOWN FLAG
(REFSMFLG)

SENV EFFECTIVE TIME
OF GUIDANCE REF=
ERENCE RELEASE ON
DOWNLINK

TERMINATE GYRO=-
COMPASSING

CALL AVERAGE G
INTEGRATION WITH
DELTA Vv INTEGRATION

e e e o © 0 @ e e e s e 6 6 e s 8 0 8 e s e e e e e 60 e e 6 S0 6 e e 00 e 00006 e e e o0

#260

#270

#280

#290
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LIFTOFF

FROM o

sessscce
SIvB .

v

1SS FINE
ALIGN MOLE
PRESENT

SCO=GeN

MunITUK
PRESENT

94

WAIT FOR LIFTOFF
DISCRETE

TERMINATE P04 AND

GO TO BOOST MONITOR=-
PRE=LET JETTISON
PROGRAM (P 11)

EXIT P 04

e e s 0000000000

.
SEND NOTIFICATIONesssWAIT FOR NOTIFICA=
OF LIFTOFF . TION OF LIFTOFF
-------- SR FROM GROUND

. MONITOR DSKY:
secssssssesssssscses 1S AGC RECEIPT OF
. LIFTUFF DISCRETE
CONFIRMED BY DISPLAY

OF P 117
oY oN
. .
. .
. .
. .
. .
. .
vee .
. .
EXIT P 04 .
.
.
.
. PRESS ENTER
seecsscsssscsscscece 10 INITIATE
. P 13
.
.
.
.
.
.
.
vee
.
EXIT P 04

3.

4

RECEIVE NOTIFICATION OF LIFT=OFF
FROM GROUND. '

CHECK AGC DISPLAYS PROGRAM 11 TO
INDICATE RECEIPT OF LIFTOFF
DISCRETE

KEY IN ENTER IF LIFT-OFF DISCRETE
DOE> NOT INITIATE P11

#300

#310

#320

#330

#3460



APOLLO COMPUTER LOGIC CHECKLIST INTERFACE

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

PURPOSE &

ASSUMPTIONS:

PRUG
CUNT

45

(1) TO TRANSFER THE IMU/AGC FROM THE STANDBY TO THE OPERATE CONDITION,.

(1) THIS PROGRAM IS APPLICABLE ONLY IN FLIGHT,

(2) THE NORMAL CONDITION OF READINESS OF THE G+N WHEN NOT IN USE IS STANDBY. IN THIS CONDITION THE IMU HEATER POWEK
IS ON (IMU HTR MNA-ON AND IMU HTR MNB=ON)s THE IMU OPERATE POWER IS OFF (IMU MNA-OFF AND IMU MNB-OFF), THE COMPUTER
POWER IS ON (COMPUTER MNA-ON AND COMPUTER MNB-ON)s THE OPTICS POWER IS OFF (OPTICS MNA=OFF AND OPTICS MNB-OFF) ANL THE
AGC MODE STANDBY=ON SWITCH IS AT STANDBY.

(3) A POSSIBLE CONDITION OF READINESS OF THE G+#N WHEN NOT COMPLETELY ON IS THE SAME AS STANDBYs (2) ABOVEs EXCEPT THE
AGC MODE STANDBY=ON SWITCH IS AT ONe IN THIS CONFIGURATION THE AGC IS RUNNING FOR COMPUTATIONAL PURPOSES THAT DO NuT
REQUIRE THE IMU OR OPTICS.

(4) THIS PROGRAM DOES NOT INCLUDE TURN ON OF THE OPTICS. THESE PROCEDURES ARE LISTED IN THOSE PROGRAMS WHERE OPTICS
USE 1S REQUIRED.

(5) ONLY IN CASES OF EMERGENCY SHOULD THE G+N BE POWERED DOWN BEYOND THE "STANDBY"™ CONDITION BY SWITCHING IMU HEATER
POWER OFF (IMU HTR MNA=OFF AND IMU HTR MNB=OFF) 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.

(6) THE PROGRAM IS SELECTED BY THE ASTRONAUT BY DSKY ENTRY.

AgC GROUND CREW CHECKLIST TIME TOTAL
TIME

# 1 CONFIRM OR SELECT FOLLOWING POSITIONS
AT MDC

PANEL 8
le G#N/SCS = SCS
2¢ ATTITUDE/MONITOR/ENTRY= #10
MONITOR OR ATTITUDE

PANEL 22

le IMU HTR=MNA = CLOSED
2e IMU HTR=-MNB = CLOSEL



11

3.
b
Se
6o
Te
Be
e
10,
11,

IMU=MNA - OPEN

IMU=MNB - OPEN
COMPUTER=MNA = CLOSED
COMPUTER=MNB = CLOSED
OPTICS=MNA = OPEN
OPTICS-MNB - OPEN

AC POWER=-AC1 - OPEN

AC POWER=AC2 - OPEN
G+N-AC POWER = ACl OR AC2

CONFIRM OR SELECT FOLLOWING SWITCH
POSITIONS AT NAV STATION

le

2

3

4

5

6

7

FLOODLIGHT CONTROL PRIMARY =
SET
FLOODLIGHT CONTROL SECONDARY=-

IMU TRANSFER = COMPUTER

OPTICS SLAVE TELESCOPE =
STAR LOS

OPTICS MODE - ZERO OPTICS
OPTICS HOLD - OFF
OPTICS CONTROLLER SPEED = HI

OPTICS CONTROLLER MODE =
DIRECT

PANEL BRIGHTNESS CONTROL=-SET
IMU TEMP. MODE=-AUTO OVERRIDE
ATTITUDE IMPULSE ENABLE - OFF
CONDITION LAMPS - ON

AGC MODE - ON OR STANDBY

AGC BRIGHTNESS CONTROL=-SET

#20

#40

#50

#60

[}



SCS5=5CS
MONITOR OR
ATTITuLE
PRESENT

PERFORM RESTART

DISPLAY PROGRAM 00

COMMAND CHECK
FAIL ALARM

RESET CHECK
FAIL ALARM

.
ceesescecoscescscnce

.
ssesecsesesssscccnce

.
sseseccsscssssccsece
.

PUT AGC IN OPERATE
MODE

OBSERVE AGC DISPLAYS
PROGRAM 00

PRESS ALARM RESET

MONITOR DSKYS AND
G+N ALARM DISPLAYS
CHECK ALL G+N ALARMS
TO BE CLEAR

+«CREW PROG
«SELECTION

KEY IN COAST=-G+N
STARTUP PROGRAM
(PO5)

V37E 05E

PRESS ALARM RESET T2
TURN OFF CHECK FAIL
LIGHT

# III SELECT AGC OPERATE MODE

le SET AGC MODE SWITCH TO ON.
CAUTION:

THE IMU MUST NOT BE PUT IN THE
OPERATE CONDITION BEFORE THE AGC
IS IN THE OPERATE CONDITIONe
SO WILL RESULT IN LARGE CHANGES IN
THE ACCELEROMETER BIASES AND SCALE
FACTURS.

* IV SELECT COAST/G+N STARTUP PROGRAM

(P05)

le ENTER COAST=-GeN STARTUP PROGRAM
(PO5)
V37E OSE

NOTE:

POSSIBLE CHECK FAILe IF PRESENT
PROGRAM DOES NOT ALLOW SELECTION OF
P05 THE CHECK FAIL LIGHT wlILL
ILLUMINATE AND THE OLD PROGRAM
DISPLAY WILL REMAIN.

OBSERVE:
CHECKk FAIL LIGHT ON (LEB)

PGNS LIGHT ON (LEB)
COMP FAIL LIGHT ON (MDC)

70 DO

#80

#90

#100

¥110

#120

#130



HOLD FOR NEW
PROGRAM SELECTION

GO TO PROGRAM
SELECTED

@ e o 8 0 0 5 0 8 6 00 s 00008 000 s e e s e s
.

START COAST G+N
STARTUP PROGRAM (P05)
DISPLAY PROGRAM 05

IS STBY FLG SET

UPDATE AGC
CLOCKS

.
®scssccesececscssenne

.
ecescsccssccssescnne

e e e 00 00

CONSULT BACKUP
PROCEDURES

KEY IN PROGRAM
SELECTION AS DESIRED
V37E --E
.
.

.
EXIT P==-

MONITOR DSKY:
OBSERVE DISPLAY OF
PROGRAM 05

2.

GO Tu BACKUP PROCEDURES AND SELECT
A PRUGRAM WHICH IS ALLOWED

CHECK AGC DISPLAYS PROGRAM 05

#140

#150

#160

#170

#180

U5



HULD

155
CUARSE
ALIGN
MOUE
PRESENT

FLASH VERB=NOUN TO
REQUEST PLEASE
PERFORM ISS TURN ON
V50 N25
R1=00060

WAIT FOR KEYBOARD
ENTRY

tecccccesesevsccscse
.

MONITOR DSKY:
OBSERVE FLASHING
VERB=NOUN TO REQUEST
1SS TURN ON

.
seescccesecsvecsvecce
.

DO I WANT TO TURN ON
IMU?

KEY IN .
V37E 00E .

SET CONTROL SWITCHES
PER CHECKLIST

.

.

OBSERVE COARSE ALIGN
MODE IN ISS

OBSERVE IMU DELAY
LIGHT TO BE ON FOR
100 PLUS OR MINUS
10 SEC.

CHECK AGC FLASHES VERB=NOUN TO
REQUEST PLEASE PERFORM [SS TURN ON
V50 N25
R1-00060

le NAV REJECTS REQUEST:

Ae KEY IN AGC IDLING PROGRAM (POOQ)
V37E 00E

Bs CHECK AGC DISPLAYS PROGRAM 00

2+ NAV ACCEPTS REQUEST:
Ae NUTIFY SE TO SET
(1) CKT BKRS:
IMU MNA - CLOSE
IMU MNB = CLOSE
VIEWER ACl - CLOSE
(2) GeN VIEWER Sw = AC]
Bs CHECK COARSE ALIGN MODt LIGHT ON
Ce PRESS ENTER
De CHECK IMU DELAY LIGHT ON

(100+ OR = 10 SEQ)

#190

#200

#210

#220

#230



HOLD

e e o 00 o
©

05
.
esssesesssssescssees KEY IN ENTER
.

TERMINATE FLASH UPON
RECEIPT OF ENTER OR
NEW PROGRAM #240
Ee .
Ne .
Te .
Ee .
Re .
. .
+ meecmcccccccee- .
« TERMINATE PO5 esesesessscsccssscse MONITOR DSKY: #250
« AND GO TO AGC . OBSERVE TERMINATION
« IDLING PROGRAM OF P05 AND DISPLAY
« (POO) OF P00
. . .
. . .
. e see
. . .
. EXIT PO5 EXIT PO5
. #260
RESET IMU ORIENTA=-
TION KNOWN FLAG
(REFSMFLG)

.

.

. #270
COMMAND [SS TO
COARSE ALIGN

* Vle CHECK AGC FLASHES VERB=NOUN TO RE=
FLASH VERB=NOUN MONITOR DSKY: QUEST LOAD OF REQUIRED ICDU DELTA
TO REQUEST LOAD OF . OBSERVE FLASHING ANGLES TO PREVENT GIMBAL LOCK: #280
REQUIRED ICDU DELTA 4seeseecscsesesscscse VERB=NOUN TO REQUEST V25 N23
ANGLES TO PREVENT . LOAD OF REQUIRED
GIMBAL LOCK. ICDU DELTA ANGLES T2 le READ THE PRESENT ICDU ANGLES FROM
V25 N23 PREVENT GIMBAL LOCK,. THE 1CDU DIALS

. . 2. IF ALL ICDU ANGLES ARE LESS THAN

. . 0 DEGREES PLUS OR MINUS 10 DEGREES

. .

. .

. . P ub

D .

. .
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WAIT FOR KEYBOARD
ENTRY

TERMINATE FLASH
UPON RECEIPT OF
PROCEED OR DATA
LOAD OR TERMINATE

COMMAND EACH
1CDU AN AMOUNT
EQUAL TO ABOVE
LOAVU IN NEGATIVE
DIRECTION

ARE ANY OF THE I1CDJ
ANGLES GREATER THAN

0 PLUS OR MINUS
10 DEGREES?

oY
.
.
.

LOAD THE PRESENT
READING OF EACH
1Cou:

Rl = 0G

R2 = IG

R3 = MG

ALL ANGLES TO
NEAREST .01
DEGREE

csesecessvessssssccsscssscsscsasKEY IN

PROCEED
V33E

OBSERVE ICDUS TO
BE TORQUED TO

0 PLUS OR MINUS
10 DEGREES

3.

NOTE:

KEY IN PROCEED
V33E
GO TO VII BELOW

IF ANY 1CDU ANGLES ARE GREATER
THAN « OR = 10 DEGREES LOAD THE
PRESENT ICDU ANGLES AND OBSERVE
THE ICDUS TO BE TORQUED TO 0
DEGREES PLUS OR MINUS 5 DEGREES

Rl = 0G ROLL

R2 = IG PITCH

R3 = MG YAW
ALL DELTA ICDU ANGLES IN DEGREES
TO NEAREST .01 DEGREE

DISPLAY ACCURACY IS .01 DEGREES,
VALUES LOADED NEED ONLY Be ACCURATE
TO WITHIN PLUS OR MINUS 5 DEGREES

#290

#300

#310

#320

#330

us



155 ZERO

ENC MOLE
PRESENT

LY

I1S> FINE
ALIGN MOLE
PRESENT

IS5 ATT
CONTROL
MUUE

PRESENT

e o 00 0 0
o0 e 0 0

COMMAND ZERO CDU
MODE IN [SS

COMMAND FINE ALIGN
MODE IN ISS

COMMAND ATTITUDE
CONTROL MODE IN ISS.

DRIVE ICDUS FOR
2 SECONDS

.
©esvs0ss0svsecsesose
.

.
seesesceccscsscsecse

|

cememem——e———— ————— * VII. CHECK CDU ZERO MODE LIGHT ON
OBSERVE ISS SWITCH (35 SEC)
TO CDU ZERO MODE FOR
35 SECe

I
“weemecescecce—c—ae— * VIIle CHECK FINE ALIGN MODE LIGHT ON
OBSERVE 155 TO (lu SEC)

SWITCH TO FINE ALIGN
MODE FOR 10 SEC.

et et Ltk oLk et L L * IXe CHECK ATTITUDE CONTROL MOUE LIGHT
OBSERVE [SS TO ON (2 SEC)

SWITCH TO ATTITUDE

CONTROL MODE FOR 2

SECONDS,

#340

#350

#360

#370

#380

#390 ,

05

V]



COMMAND FINE ALIGN

MODE IN ISS
1S5 FINE .
ALIGN 0
MOovk .
PRESENT  =ecccccccaccees
WAIT 20 SECONDS
.
.
.
TERMINATE P05 AND
GO TO AGC IDLING
PROGRAM (P00)
155 FINE .
ALIGN MODE .
PRESENT 3
.
SCS5=5C5 .
MONI TOR .
OR ATTITUDE EXIT P05
PRESENT

53

. OBSERVE ISS SWITCH
esossscssessccccsese 10 FINE ALIGN MODE
. FOR 20 SECe

0 MONITOR DSKY:
sevscccsccessssssese OBSERVE TERMINATION
. OF PO5 AND DISPLAY
OF POO

D
EXIT PO5

* Xeo CHECK FINE ALIGN MODE LIGHT ON
(20 SeC)

#400

* X]e CHECK AGC DISPLAYS PROGRAM 00

#410

us



PURPOSE §

ASSUMPTIONS:

54

PRUG
CONT

APOLLO COMPUTER LOGIC CHECKLIST INTERFACE

PRELAUNCH OR SERVICE=GeN POWER DOWN PROGRAM (P06) REV 6 6/16/66

(1) TO TRANSFER THE IMU-AGC FROM THE JPERATE TO THE STANDBY CONDITION

(1) THIS PROGRAM IS APPLICABLE ONLY IN FLIGHT,

(2) THE NORMAL CONDITION OF READINESS OF THE G+N WHEN NOT IN USE IS STANDBY. IN THIS CONDITION THE IMU HEATEK FUWEKR
1S ON (IMU HTR MNA=ON AND IMU HTR MNB=ON)s THE IMU OPERATE POWER 1S OFF (IMU MNA=-OFF ANF IMU MNB=OFF)s THE COMPUTER
POWER IS ON (COMPUTER MNA-ON AND COMPUTER MNB-ON)s THE OPTICS POWER IS OFF (OPTICS MNA-OFF AND OPTICS MNB-OFF) ANU THt
AGC MODE STANDBY=ON SWITCH [S AT STANDBY,

(3) A POSSIBLE CONDITION OF READINESS OF THE G¢N WHEN NOT COMPLETELY ON I5 THE SAME AS STANDBYs (2) ABOVEs EXCERT Tni
AGC MODE STANDBY=ON SWITCH IS AT ONe IN THIS CONFIGURATION THE AGC IS RUNNING FOR COMPUTATIONAL PURPOSES THAT UG NiLl
REQUIRE THE IMU/ OR OPTICS,.

(4) THIS PROGRAM DOES NOT INCLUDE TURN OFF OF THE OPTICS. THESE PROCEDURES ARE LISTED IN THOSE PROGRAMS wHERE GPTICY
USE IS REQUIRED.

(5) ONLY IN CASES OF EMERGENCY SHOULD THE G+N BE POWERED DOWN BEYOND THE "STANDBY" CONDITION BY SWITCHING IMU HEATEK
POWER OFF (IMU HTR MNA=OFF AND IMU HTR MNB=OFF) AND ALSO SWITCHING COMPUTLR POWER OFF (COMPUTER MNA-OFF AND CUMPUTEK
MNB-OFF), IF THIS BECOMES NECESSARY THEN G+N STARTUP, CHECKOUT AND SUBSEWUENT USE ARE SUBJECT TO BACKUP PROCLUURES,

(6) THE PROGRAM 1S5 SELECTED BY THE ASTRONAUT BY DSKY ENTRY.

AGC GROUND CREW CHECKLIST TIME TUTAL
TIMe

# 1 CONFIRM OR SELECT FOLLOWING
POSITIUNS AT MDC

PANEL &
le G#iN/SCS - SCS
24 SC5> ATTITUDE/MONITOR/ENTRY= *»10

MONITOR OR ATTITUDE

PANEL ¢2
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2.
3.
4o
5¢
6o
Te
8.
9.
10.
1le

IMU HTR=MNA = CLOSED
IMU HTR=MNB - CLOSED
IMU MNA = CLOSED

IMU MNB - CLOSED
COMPUTER MNA = CLOSED
COMPUTER MNB = CLOSED
OPTICS MNA - OPEN
OPTICS MNB = OPEN

AC POWER AC 1 = CLOSED
AC POWER AC 2 = CLOSED?'

GsN = AC POWER-ACl OR AC2

* I1 CONFIRM OR SELECT FOLLOWING SWITCH
POSITIUNS AT NAV STATION:

le
2

.

3

>
.

8

9.

10.

FLUODLIGHT CONTROL PRIMARY - SET

FLUOODLIGHT CONTROL SECONDARY=

IMU TRANSFER - COMPUTER

OPTICS SLAVE TELESCOPE - STAR LOS
OPTICS MODE - ZERO OPTICS
OP11CS HOLD - OFF

OPTICS CONTROLLER SPEED = HI
OPTICS CONTROLLER MODE =- DIRECT
PANEL BRIGHTNESS CONTROL=-OFF
IMU TEMP. MODE=-AUTO OVERRIDE
ATTITUDE IMPULSE ENABLE = OFF
CONDITION LAMPS = ON

AGC MODE - ON

AGC BRIGHTNESS CONTROL = SET

#20
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1WS=5CS
VWONTTUR

JR ATTITUDE

PRESENT

15 Pl

ROGRAM ALLOWED?

e e s 0 00 0 0 e e

COMMAND CHECK
FAIL ALARM

RESET CHECK
FAIL ALARM

HOLD FOR NEW
PROGRAM

SELECTION

GO TO PROGRAM
SELECTED

®sesscsessecsosesene

seesescesessesnssnne

seesessssesssscssnee

secesessssccsecsonne

CREW PROG
SELECTION

KEY IN PRELAUNCH=G+\
POWER DOWN PROGRAM
(PO6)

V37E 06E

OBSERVE CHEC
FAIL LIGHT ON
.

PRESS ALARM RESET
TO TURN OFF CHECK
FAIL LIGHT

CONSULT BACKUP
PROCEDURES

KEY IN PROGRAM

SELECTION AS

DESIRED
V37E =-=-E

EXIT P=--

* 111 SELECT G+¢N POWER DOWN PROGKAM (PO6)

le ENTER PRELAUNCH = G+N POWER DOWN
PROGRAM (P0O6)
V37E 06E

NOTE:

POSSIBLE CHECK FAIL IF PRESENT
PROGRAM DOES NOT ALLOW SELECTION OF
P06 THE CHECK FAIL LIGHT wILL
ILLUMINATE AND THE OLD PRUGRAM
DISPLAY WILL REMAIN

OBSERVE:

CHECK FAIL LIGHT ON (LEB)
PGNS LIGHT ON (LEB)
COMP FAIL LIGHT ON (MDC)

GO TO BACKUP PROCEDURES AND SELECT
A PKOGRAM WHICH IS ALLOWED

#80

#90

#100

#110

#120



2. CHECK AGC DISPLAYS PROGRAM 06

START PRE=LAUNCH +  MONITOR DSKY:

G+N POWER DOWN secesssessscescsssse OBSERVE DISPLAY

PROGRAM (P06) . OF PROGRAM 06 #130
DISPLAY PROGRAM 06 R ————

RESET IMU ORIENTA=-
TION KNOWN FLAG
(REFSMFLG)

#140

RESET 155 ZERO FLAG

.................... #150

#160

* Iv IF IMU IS NOW IN OPERATE CONDITIGN

CHECK DISCRETES. DO THE FOLLOWING:

IS IMU OFF?
Yo oN
. .
. .
. . * le CHECK FINE ALIGN MODE LIGHT ON #170
« SWITCH IS5 TO esessesscscsssscsnss OBSERVE FINE ALIGN (20 SEC)

« FINE ALIGN MODE . MODE LIGHT ON FOR

20 SECONDS

£7.



155=FINE
ALIGN MULE
REMOVED

155=-COARSE
ALIGN MOLE
PRESENT

POSS
sessene

.
HOLD

COMMAND 1CDUS
TO ZERO

FLASH VERB=NOUN
TO REQUEST
PLEASE PERFORM
IMU POWER DOWN
v50 N25
R1=-00061

WAIT FOR KEY=
BOARD ENTRY

TERMINATE FLASH
UPON RECEIPT OF
ENTER

.
.
. P 06
.
.
.
. #180
.
. * 2. CHECK COARSE ALIGN MODE LIGHT ON
sessscssessesenssess OBSERVE COARSE ALIGN (45 SEC)
e« MODE LIGHT ON
* 3. CHECK ICDUS DRIVE TO ZERO
. #190
OBSERVE I1CDUS DRIVE NOTE:
. TO ZERO
memememe—e——— ——————— IF LEB NOT IN USEs CREW MAY
UTILIZE SCS MONITOR MODE AND USE
FDAI CHECK FOR ICDUS ZEROES
#200
—erarcccccssccsennns * 4, CHECK AGC FLASHES VERB=-NOUN TO
MONITOR DSKY: REQUEST PLEASE PERFORN IMU POWER
+ OBSERVE VERB=NOUN DOWN
escsescsvsessessesese FLASH TO REQUEST V50 N25
. PLEASE PERFURM MU R1-00061
POWER DOWN
. #210
.
.
———————— ——————— ———— * 5« POWER DOWN IMU:
POWER DOWN IMU PANEL 22
SET IMU=-MNA = OPEN
. SET IMU=-MNB = OPEN
. VIEWER ACl = OPEN
. VIEWER AC2 = OPEN
.
. * 6, PRE>S ENTER #220
seesescscsscscscsese PRESS ENTER CAUTION:
THE IMU MUST BE POWERED DUWN BEFORE
THE AGC 1S POWERED DOWN, FAILURE TO
DO Su RESULTS IN LARGE BIAS AND
P 06



. .
. .
. .
. .
. .
. . SCALE FACTOR CHANGES IN THE
---------------------------------------- ACCELEROMETER WHEN THE IMU IS AGAIN
. FLASH VERB=NOUN TO MONITOR DSKY: PLACED IN OPERATE CONDITION
essssss  REQUEST PLEASE PER= e« OBSERVE VERB=NOUN #230
. FORM AGC POWER DOWN eeceesccscesscscecess FLASHING TO REQUEST
HOLD V50 N25 . PLEASE PERFORM AGC
R1-00062 POWER DOWN * V  CHECK AGC FLASHES VERB=NOUN TO
cememecece———— —————— REQUEST PLEASE PERFORM AGC POWER DOWN
. . V50 N25
. . R1-00062
. .
.
. DO [ WISH TO KEEP
. AGC ON? #240
O P o s
. oN oY
. . .
. . .
. . . le IF IT IS DESIRED TO POWER DOWN
------------- . AGC:
WAIT FOR KEYBOARD SET AGC MODE .
ENTRY SW TO STANDBY . A, SET AGC MODE SWITCH TO STANDBY
SRS S i “
. . Be OGSERVE ALL DSKY LIGHTS OUT #250
. .
cee . Ce CONDITION LAMPS = OFF
. .
EXIT PO6 . De PANEL BRIGHTNESS CONTROL = OFF
.
. Ee AGC BRIGHTNESS CONTROL = OFF
. KEY IN
eecsscsscsssscccsascescessessccses PROCEED
. V33E #260
TERMINATE FLASH UPON
RECEIPT OF PROCEED
.................... 2. IF LT IS DESIRED TO LEAVE AGC ON:
.
. Ae KEY IN PROCEED
. V33E
TERMINATE P06 AND « MONITOR DSKY: Bs CHECK AGC DISPLAYS PROGRAM 00
GO TO AGC IDLING essescsvsvssesssssse OBSERVE TERMINATION #270
PROGRAM (P0O0) o « OF P06 AND DISPLAY
-------------------- OF P00
. S R
SCH=5Cs . .
MONITOR . .
OR ATTITUDE . .
JPRESENT ‘e voe
5 .
EXIT PO6 EXIT PO6



PURPOSE :

ASSUMPTJONS:

PrRUG
CONT

60

APOLLO COMPUTER LOGIC CHECKLIST INTERFACE

PRE=-LAUNCH OR SERVICE - SYSTEM TEST PROGRAM (P07) REV 0 6=27-66

(1

TO PROVIDE A TEST OF THE DSKY LIGHT OPERATION,

(2) TO PROVIDE A TEST OF THE DSKY "C" RELAYS.
(1) THE AGC IS ONe
(2) THE IMU MAY OR MAY NOT BE ONa
(3) THE PROGRAM IS MANUALLY SELECTED BY THE ASTRONAUT BY DSKY ENTRY,
AGC GROUND CREW CHECKLIST TIME
+CREW
+PROGRAM
+SELECTION
.
00
3
-------------------- * 1 SELECT SYSTEM TEST PROGRAM (P07)
SELECT THE DESIRED
TEST FROM THE 1. C RELAY TEST
FOLLOWING:
1-"C" RELAY TEST A. PLACE IMU TRANSFER SWITCH AT
2-DSKY TEST MANUAL \
C1)ie (2)4 B Kby IN\V37E -
& 5 R1=00006
. . 3
-------------------- —————— s OR
IS PROGRAM ALLOWED? . KEY IN . \
awee b seveseseesaes VSTE . 2, DSKY TEST \
. 00006E 5 ~~
------- . Ae  KEY IN V37E |
5 R1-00007
: 00
. KEY IN
selslele s sisielnisin e enie e ieieive'sis s a0 sneiea VS TE
. 00007E

TOTAL
TIME



ef

e e e s 0 0 s s o0

COMMAND CHECK
FAIL ALARM

RESET CHECK
FAIL ALARM

HOLD FOR NEW
PROGRAM

SELECTION

GO TO PROGRAM
SELECTED

EXIT P==

START SYSTEM TEST
PROGRAM
DISPLAY PROGRAM 07

«VSTE
«00007E

«V5TE
+00006E

PERFORM C RELAY

TEST

®ececsessesssscsccene

seesccsscvcesseccnce

OBSERVE CHECK
FAIL LIGHT ON

PRESS ALARM RESET
TO TURN OFF CHECK
FAIL LIGHT

CONSULT BACKUP
PROCEDURES

KEY IN PROGKAM
SELECTION AS
DESIRED

V37t --E

.
EXIT P=-

MONITOR DSKY:
OBSERVE DISPLAY OF
PROGRAM 07

PERFORM C RELAY
TEST

P/

NOTE:

POSSIBLE CHECK FAIL IF PRESENT
PROGRAM DOES NOT ALLOW SELECTION OF
PO7 THE CHECK FAIL LIGHT wILL
ILLUMINATE AND THE OLD PRUGRAM
DISPLAY WILL REMAIN
#40

OBSERVE:

CHECK FAIL LIGHT OUN (LEB)
PGNS LIGHT ON (LEB)
COMP FAIL LIGHT ON (MDC)

GO TO BACKUP PROCEDURES AND SELECT
A PROGRAM WHICH IS ALLOWED #50

CHECK AGC DISPLAYS PROGRAM 07 70

#80
PERFOKM C RELAY TESTS (1 MIN REWC)

THIS TEST EXERCISES EACH OF 33
RELAYS> CONTROLLED BY OUT 0 REGISTER
OF THE AGC. IMU TRANSFER SwlTCH
MUST oE AT MANUAL AND ISS IN FINE
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le

2.

3.

S5e

6o

ALIGN MODE.

KEY IN
V15 NOLE
R1-00722

TO DISPLAY CONTENTS OF REGISTERS
FOR MONITORING TEST.

R3s R2 AND Rl WILLs IN TURN»
DISPLAY FOLLOWING SEQUENCE:

00001

00002

00004

00010

00020

00040

00100

00200

00400

01000

02000 :
EACH RELAY AND ITS ASSOCIATED
DISPLAY WILL BE ON FOR 1.28 SEC,

THE FOLLOWING CONDITION LAMPS WILL
ILLUMINATE CORRESPONDING TO THE ON
STATE OF THE APPROPRIATE RELAY:

ZERO ENCODER (R1) 00020

CDU FAIL (R1) 00040

ACCEL FAIL (R1) 00100

IMU FAIL (R1) 00200 *
MASTER ALARM LAMPS WILL ILLUMINATE
WITH THE LATER THREE CONDITION
LAMPS~=CREW SHOULD BE MADE AWARE
OF THE TEST.

ANY MALFUNCTION THAT OCCURS DURING
THE TEST WILL TERMINATE THE TEST»
LIGHT PROG ALARM LAMP ANL DISPLAY:
VOl N31
R1-01103
PRESS ERROR RESET TO RESET PROG
ALARKM LAMP

A SUCCESSFUL TEST IS INDICATED BY
FOLLOWING DISPLAY:

VOl N31

R1=10000 (NOT IMPOURTANT)

PLACE IMU TRANSFER SWITCH AT
COMPUTER

#100

#110

#120

#130

PO7



63

e e o 0 e

WAIT FOR KEYBOARD

ENTRY OF NEW PROGRAM seccesccoscccccscecse

.
EXIT PO7

PERFORM DSKY TEST

e © 6 8 ¢ 29 00 e 06 0 9 e e s 0 e e e s e s 000 e e e

WAIT FOK KEYBOARD

KEY IN AGC IDLING
PROGRAM WHEN DESIRED
.
.
voe

.
EXIT PO7

eseevessssssscsscses PERFORM DSKY TEST

@ ® s 6 9 060 00 9 80 8 e 006 600 00 s 00 e s 00 e

KEY IN PROGRAM

ENTRY OF NEw PROGRAM eesssscsssessssssase SELECTION AS DESIRED

V37E 0OE

.
.
.
.
.
.
.
.

NOTE

6o

Te

8o

#140
7« KEY IN
V37E 00E
#150
* II11e. PERFORM DSKY TEST (2MINe REQD)
le CHECK UPTL LAMP ON
2. CHECK EACH OF THE 21 CHARACTER
DISPLAY ALL 95 SEQUENTIALLY DOWN
TO ALL 0Ss EACH SET BEING DISPLAY-
ED APPROX, 10 SEC. #160
3, CHECK ALL CHARACTERS BLANKED
(10 SECe)
4o CHECK THE 3 MINUS SIGNS ON
(10 SEC)
5. CHECK THE 3 PLUS SIGNS ON (10 SEC)
AND THE FOLLOWING LAMPS:
PROGRAM ALARM #170

TM FAIL
KEY RELEASE
CHECK FAIL A S

COMP ACTIVITY LAMP MAY COME ON
MOMENTARILY.

CHECK UPTL LAMP OFF #180
PRESS ERROR RESET PB TO EXTINGUISH

ERRUR LAMPS AND KEY RELEASE Pg TO
EXTINGUISH KEY RELEASE LAMP,

KEY IN V37E OOE

#190

Pu7

PO7



&4

EXIT PO7

:
EXIT PO7




PURPOSE &

ASSUMPTIONS:

PROG
CUNT

155=-FINE
ALIGN MOLE
PRESENT

SCO=GeN
MONITOK
PRESENT

APOLLO COMPUTER LOGIC CHECKLIST INTERFACE

BOOST MONITOR=PRE LET JETTISON PROGRAM (P 11) REV 12 6/16/66

(1) TO INDICATE TO THE ASTRONAUT THAT THE AGC HAS RECEIVED THE LIFTOFF DISCRETE,

(2) TO GENERATE AN ATTITUDE EKROR INDICATION ON THE FDAI BASED UPON THE DIFFERENCE BETWEEN THE CURRENT VEHICLE
ATTITUDE AND THE AGC COMPJTATION OF THIS VEHICLE ATTITUDE BASED UPON STORLD POLYNOMIALS,

(3) TO DISPLAY AGC COMPUTED TRAJECTORY PARAMETERS.

(1) SCS IS IN THE MONITOR MODE.

(2) 1SS IS IN THE FINE ALIGN MODE.

(3) THE IMU IS INERTIAL AT THE LAUNCH ORIENTATION.

(4) IF THE AGC HAD NOT RECEIVED THE GUIDANCE REFERENCE RELEASE DISCRETE PKRIOR TO ITS RECEIPT OF LIFTOFF (l,6, P11 wr.
ENTERED DIRECTLY FROM P02 WITHOUT HAVING MADE THE IMU INERTIAL IN PQ4) THIS PROGRAM WILL PERFOKM THE NECESSAKY
FUNCTIONS OF P04 BEFORE CONTINUING.

(5) THE PROGRAM IS NORMALLY AUTOMATICALLY SELECTED BY THE PRELAUNCH=INERTIAL REFERENCE PROGRAM (P 04) WHEN THt AGC

RECEIVES THE LIFTOFF DISCRETE FROM THE SIvBe IN THE BACKJP CASE IT MAY BE SELECTED BY KEYING IN ENTER AS NOTEL IN #.¢
AND PO4e

AGC GROUND CREW CHECKLIST TIME TCTmL
TiMe

AGC PROG
SELECTION

#10

START BOOST MONITOR=-
PRE LET JETTISON
PROGRAM (P 11)

14



6o

DISPLAY PROGRAM 11

SEND EFFECTIVE TIME
OF LIFTUFF ON
DOWNLINK

START MONITOR OF
CM/SM SEP DISCRETE.

UPON RECEIPT OF
CM/SM SEP DISCRETE
FROM MESC WHICH IS
CONTROLLING LES
ABORT SEQUENCE.
GO TO LES ABORT
PROGRAM (P 17).
SEQUENCE MAY BE
INITIATED AUTOMATIC=-
ALLY BY THE EDS OR
MANUALLY BY THE CREW
BY TWISTING THE
TRANSLATION CONTROL
TO THE ABORT
POSITION (CCW)

. «ABORT

o« TERMINATE P 11
« AND GO TO BOOST
o MONITOR-LET

« ABURT PROGRAM

« (P17

e e 6 6 8 % e o 09 e o0 e 00 e e 0 0 s s e e e e e s e e

MONITOR DSKY:
OBSERVE DISPLAY OF
PROGRAM 11 AS CON-
FIRMATION OF AGC
RECEIPT OF LIFTOFF

VERIFY AUTOMATIC
START OF DIGITAL
EVENT TIMER

* 1 CHECK AGC DISPLAYS PROGRAM 11 TQ
INDICATE RECEIPT OF LIFTOFF
DISCRETE OR RECEIPT OF v75 DURING
P02 Ok PO4.

le IF PROGRAM IS AUTOMATICALLY #20
SELECTED BY LIFTOFF DISCRETE:

Ae PRESS VERB BUTTON
Be PRESS KEY RELEASE

* 11 CHECK AUTOMATIC START OF DIGITAL
EVENT TIMER.

* NOTE: #30
MOMENTARILY PLACE DET START=STOP Sw
IN START IF NO AUTOMATIC START
OCCUKS»
* NOTE:
IN EVENT OF EDS INITIATED ABORT

DURING THIS PROGRAM CHECK THE AGC #40
DISPLAYS PROGRAM 17

#70



e e 0 00 0 e

15 QUIDLANCE
REFERENCE RELEASE
FLAG SET

TERMINATE GYRO=-
COMPASSING
IN G#N

SEND EFFECTIVE
TIME OF GUIDANCE
RELEASE ON
DOWNLINK

.

.

.
CALL AVERAGE
G INTEGRATION
WITH DELTA Vv
INTEGRATION

.

.

.

SET 1SS ZERO
FLAG

SET IMU ORIEN=-
TATION KNOWN FLAG
(REFSMFLG)

&7

© ® 8 © © 9 6 9 9 % 8 8 ° S e e S e S e 0 S e e S e e E SO0 e LSS SO E e e e S e e S0 e eee 000 e eeees e

#80

#90

#100

#110

#120

11

11



. . .
. . .
. . .
. . .
. . .
. . .
.
COMMANL [SS TO .
ATTITUDE CONTROL .
MODE .
.
155 ATT . .
CUNT MODE . .
PRESENT . . #130
. .
. .
. .
. . * 111 MONITUR DISPLAYS AND SET CONTROLS
cmemsEseseeneEs e A
DRIVE CLUS TO . MONITOR: * le MONITOR FDAI
SATURN PROGRAMMED . . (A) FDAI:
ANGLES IN IMU GIMBAL cescecccoccsccccccce ATT ERRORS LESS A. ERROR P+Y RATE ROLL RATE
COORDINATES (FROM . . THAN == DEG = eeeee  eee ceece cmee mae.
STORED BOOST POLY- . ATT RATES LESS T T0 5 DEG 3 DEG/ 20 DEG/ #140
NOMIAL) . THAN =-DEG/SEC 0 SEC SEC
. T +25
-------------------- . BALL INDICATES 0
. . INITIAL VEHI=- T +«25 TO 10 DEG 5 DEG/ 20 DEG/
. . CLE ROLLOUT 0 SEC
—eeececcmcccen—e—— - . AND THEN GRAD=- 0ECO
DISPLAY ON DSKY: . UAL PITCHOVER.
V16 N4O . (B) DSKy: GECO T0 15 DEG 15 DEG/ 28 DEG/
R1 = GAMMA . . R1=-GAMMA STARTS SIVB tCO SEC SEC
R2 = vI “secccesessscccccnse AT ZERO #150
R3 - H . . INCREASES TO ==
. DEGREES AND THEN
GAMMA - INERTIAL . DECREASES TO == B. ATTITUDE: BALL INDICATES INITIAL
FLIGHT PATH ANGLE: . DEGREES VEHICLE ROLLOUT AND THEN GRADUAL
ANGLE BETWEEN INER- . PITCHOVER,
TIAL VELOCITY AND . R2-v1 INCREASING PITCH: (5843 DEG TO ZERO TO 310,5
THE LOCAL HORIZONTAL . DEG)
IN DEGREES TO . R3=H INCREASING YAW; (9.7 DEG TO ZERO DEG)
NEAREST .01 DEGREE . ROLL: (16448 DEG 10 180 DEG)
. . #160
V1=-INERTIAL VELO- . . * 2+ MONITOR DSKY
CITY IN FT/SECe TO . . V16 N4O
NEAREST FT/SEC. . . R1 = GAMMA
. . R2 = VI
H = VEHICLE ALTITUDE . . R3 = H
ABOVE THE LAUNCH . .
PAD. IN NAUTICAL . . GAMMA - INERTIAL FLIGHT
MILES TO NEAREST . . PATH ANGLE: ANGLE BETWEEN
ol NM . . INERTIAL VELOCITY AND THE
.................. - . . LOCAL HORIZONTAL. IN #170
. . . DEGREES TO NEAREST ,01
. . . DEGREE
. . .
. ., . VI = INERTIAL VELOCITY.
. . . IN FT/SEC. TO NEAREST FT/
. e . SEC.
. i o .
. . .
. . B
. . .
. . .
. . .



H = VEHICLE ALTITUDE ABOVE
THE LAUNCH PAD IN NAUTICAL
MILES TO NEAREST .1 NM #180

* R1=-GAMMA STARTS AT ZEROs
INCREASES TO 31 DEG AT TO
+80 SEC AND DECREASES TO 19
DEG AT TO +171 SEC (LET

e e 06 e e 00 000000000 s e e

.
.
.
.
.
.
B
.
B
.
.
.
. JET)
.
. * R2-VI INCREASING PER CLIMB
. PROFILE FROM 1342 FPS AT TO
. #190
. * R3-H INCREASING PER CLIMB
. PROFILE
.
AT STOKED TIME OF .
T ZERO + 136 TER~- .
MINATE CDU DRIVE AND .
HOLD CDU'S IN .
ACCORDANCE WITH .
BOOST POLYNOMIALS .
.............. A . #200
.
s N ==e=s e ] NOTE:
. 15 BOOST
. SATISFACTORY IF BUOST IS UNSATISFACTORY AND
. ABORT IS DESIRED BUT NOT INITIATED
. Ne Ye BY THE EDSy TWIST TRANSLATION
. . . CONTROL TO ABORT POSITION (CCwW),
. . . CHECK AGC DISPLAYS PROGRAM 17
. I P . S 4.4 e 1) S 5 4 S e .
. TWIST TRANSLA= . * 3, AT 01 01 ON DET SET ABORT SYSTEM #210
sevesesesse TION CONTROL . =0X UUMP Sw TO RCS CMD AUTO
TO ABORT POSITION POSITION
(CCw) .
e e L . 4e AT 0L 50 ON DET SET L/V AOA/SPS PC
. . SW Tu SPS PC POSITION
. .
. . 5¢ AT APPROX 02 10 ON DET (JUST PRIOR
. . TO SIB/SIVB SEP) TURN ABORT SYSTEM-
. 2 ENu OUT Sw TO OFF

MONITOR DSKY: . #220
OBSERVE TERMINATION,. WARNING:

OF P 11 AND DISPLAY,.

OF P 17 . STEP MUST BE COMPLETED BETWEEN

. 02 16 AND 02 26.

6o AT 0¢ 16 ON DET SET SPS GIMBAL
MONITOR CONTROLS
PITCH 1 SW = START (MOM)
RELEASE TO ON
PITCH 2 SW = START (MOM) #230
RELEASE TO ON

EXIT P 11

RELEASE TO ON

69

.
.
.
.
.
.
.
. YAW 1 SW = START (MOM)
.
.
.
.
.
.

1l



1S5=AT1
CONT MOVE
PRESENT

SCO=G+iv

MOUNITUK
PRESENT

78

e 8 s 0 o 00 00 s 0 0 e

AT T ZEKO +171 SEC
(STORED TIME OF LET
JETTISON) TERMINATE
MONITOR OF CM/SM SEP
DISCRETE

TERMINATE P
GO 10 BOOST
POST=LET JETTISON
PROGRAM (P 12)

e s 0 0 0 o

EXIT P 11

VERIFY SIB CUTOFF,

SIB/SIVB SEPARATION,
AND SIVB IGNITION AT
ABOUT 146 SEC ON THE
DIGITAL EVENT TIMER

AT +171 SEC ON THE
DIGITAL EVENT

TIMER MANUALLY JET-
TISON THE LET

MONITOR
OBSERVE
OF P 11
OF P 12

DSKY:
TERMINATION
AND DISPLAY

EXIT P 11

*

v

YAW 2 SW = START
RELEASE TO ON

(MOM)

7. VERIFY GIMBAL POSITION INUVICATORS
REMAIN AS FOLLOWS:
Ae. PITCH + 044 DEG

(NOMINAL) #240

Be YAw + 3.6 DEG (NUMINAL)

84 SET ABORT SYSTEM = L/V RATES Sw TO
OFF

9+ AT 02 20 ON DET VERIFY 54 64 74 89

L/V ENGINE LIGHTS ILLUMINATE
10e AT 02 26 ON DET VERIFY 1 29
L/V ENGINE LIGHTS ILLUMINATE

3¢ 4 #250

AT 02 33 ON DET (APPROX)
L/V ENGINE LIGHTS OUT

VERIFY

AT U2 34 ON DET VERIFY L/V ENGINE
1 LIGHT ILLUMINATES

TURN ABORT SYSTEM - EDS Sw TO OFF
#260
AT U2 51 ON DET SET ABORT SYSTEM
=MOUE TO TwR JETT SPS MOUE
POSITION

CHECK AGC DISPLAYS PROGRAM i2

#270



el

APOLLO COMPUTER LOGIC CHECKLIST INTERFACE

BOOST MONITOR-POST LET JETTISON PROGRAM (P12)
PURPOSE § (1) TO DISPLAY AGC CALCULATED TRAJECTORY PARAMETERS,

(2) TO PREPARE G+N SYSTEM FOR POSSIBLE BOOST ABORT.
ASSUMPTIONS: (1) SCS IS IN MONITOR MODE.

(2) 1S5S IS IN ATTITUDE CONTROL MODEe

(3) THE CDUS ARE STILL UNDER THE CONTROL OF THE BOOST POLYNOMIALS STARTED IN PROGRAM 1l

FOR THE FIRST 5 SECONDS OF THIS PROGRAM.

REV 12

5=26-66

(4) THE PROGRAM IS NORMALLY AUTOMATICALLY SELECTED BY THE BOOST MONITOR=-PKE LET JETTISON PROGRAM

PRUG AGC GROUND CREW
CONT
155 = ATl
CONT MULE
PRESENT
« AGC PROG
SCO=-G+N o SELECTION
MONITUR .
PRESENT ces

STAKT BOOST MONITOR=
POST LET JETTISON
PROGRAM (P 12)

.

DISPLAY PROGRAM 12 esesvsssssscssscsces MONITOR DSKY:

. OBSERVE DISPLAY OF
PROGRAM 12

STAKT MOUNITOR OF
SIvb/CSM SEPARATION
(ABORT) DISCRETE

*

1

CHECKLIST

CHECK AGC DISPLAYS PROGRAM 12

THIS CONTROL IS CONTINUED

(P 11)

TIME TOTAL
TIME

#20



7

UPON RECEIP
SIVB/CSM SE
(ABORT) DIS
FROM MESC G
TO CSM ABOR
FIRST ABORT
PROGRAM (P

MESC CONTROLS AN ABORT

SIVB/CSM SE
SEQUENCE. T
SEQUENCE MU
INITIATED M
BY THE CREW
TWISTING TH
LATION CONT
THE ABORT P
(CCw)

SELECT SIvB
THRESHOLD F
EY DELTA v

ROUTINE (R=

T OF
PARATION
CRETE
0

T-

BURN
71)e THE

PARATION
HIS

ST BE
ANUALLY
BY

E TRANS=

ROL TO
OSITION

TERMINATE
DELTA v
MONITOR
ROUTINE
(R 2¢4)

TERMINATE
P 12 AND
GO TO CSM
ABORT=
FIRST
ABORT BURN
PROGRAM

(P 71)

OR USE
MONITOR
24)

© e 2 2 5 o 8 s e e e e e s e s s e e 80 e e s e e e 0 e e e e e e e e e e e e e ee e e e e e e

#30

#40



73

. .
. .
. .
. .
. .
. .
. .
. .
.................. = .
CALL DELTA Vv MONITOR .
ROUTINE (R=24) . #90
.
. .
. .
. .
-------------------- . * 11 MONITOR DISPLAYS
DISPLAY ON DSKY: . MONITOR DISPLAYS
Vie N&l . (A) FDAI:
Rl - G MAX s ATT ERRORS EQUAL  # 1, MONITOR FDAI
R2 - PERIGEE ALT 3 TO ZERO (ONLY
R3 - TFF . AFTER 155 IS IN Ae ATTITUDE ERRORS EQUAL TO ZERO #100
. FINE ALIGN MODE (ONLY AFTER ISS IN FINE ALIGN
G MAX=MAX PRE- . AFTER LET JET MODE AFTER LET JET + 5 SEC)
DICTED G FOR 5 + 5 SEC)
FREE FALL AND 5 . Be ATTITUDE RATES LESS THAN-=DEG/SEC
ENTRY AT BANK  savescsces ATT RATES LESS
ANGLE OF . . THAN OR EQUAL T Co ATTITUDE BALL INDICATES GRADUAL
60 DEGREES 3 --DEGREES/SEC SC PITCHOVER
(L/D MAX=434) IN .
GS TO NEAREST 5 BALL INDICATES * 2, MONITOR WINDOW
01 G 5 GRADUAL VEHICLE OBSERVE SC PTICHOVER We Re Ta #110
. PITCHOVER HORIZON
PERIGEE ALT = ALTI .
TUDE OF PERIGEE . (B) WINDOW: * 3, MONITOR DSKY
ABOVE THE MEAN . OBSERVE VEHICLE V16 Nel
EQUATORIAL . PITCHOVER WeR4Ts R1=GMAX
RADIUS. IN . HORIZON R2-PERIGEE ALT
NAUTICAL MILES . R3-TFF
TO NEAREST «1 NM . (C) DSKy:
i Rl - G MAX LESS G MAX,-MAX PREDICTED G FOR
TFF - TIME OF FREE . THAN OR EQUAL T2 FREE FALL AND ENTRY AT BANK  #120
FALL TO 300,000 . --=G ANGLE OF 60 DEGREES (L/D
FT. ABOVE MEAN . R2=PERIGEE ALT MAX=434)s IN GS TO NEAREST
EQUATORIAL . INCREASING 01 G
RADIUS. IN MIN, . R3 - TFF GREATER
AND SEC. TO . THAN OR EQUAL T2 PERIGEE ALT=-ALTITUDE
NEAREST SEC. . -==SEC. OF PERIGEE ABOVE THE MEAN
MAX READING IS : EQUATORIAL RADIUS. IN NAUT-
59 59, IF . . ICAL MILES TO NEAREST o1 NM
PERIGEE ALT IS . .
GREATER THAN . ‘ TFF - TIME OF FREE FALL TO #130
300,000 FT THE s 5 300,000 FT, ABOVE MEAN
DISPLAY WILL . . EQUATORIAL RADIUS, IN MINs
READ 59 594 . . AND SEC TO NEAREST SEC, MAX
. . READING IS 59 59, IF
. . PERIGEE ALT IS GREATER THAN
. . 3004000 FT THE DISPLAY WILL
. . READ 59 59.
. .
. .
. .
. .
. .
. .
. .

12



Vi

AT T ZERO + 176 SEC
(LET JET + 5 SEQ)
TERMINATE COU DRIVE

.
.
.
.
.
.
.
155 ATT .
CONT MuLE .
REMOVED .
COMMAND [SS

TO FINE ALIGN MODE
1SS Fine .
ALIGN MUDLE .
PRESENT o
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

.
.
.
.
.
.
ot
Is BOOST
SATISFACTORY
oY oN
. .
. .
. .
. .
. .
. .
. .
. .
. .
3 s

seccscsscsccs

¢ meceeccceccnaces
« GO TO CSM ABORT
o =FIRST ABORT

+ BURN PROGRAM
ee(P 71) BY TWIST=
« ING TRANSLATION
« CONTROL TO ABORT
o POSITION (CCW)

¢ mecccceccme- c——-
o MONITOR DSKY AND
« OBSERVE TERMINA-
o TION OF P 12 AND
« DISPLAY OF P 71
o memeemeeee——— .

.

.

.
EXIT P 12

0 696 0 0000000000000

* NOTE:

G MAX = SHOULD BE LESS THEN
--G

PERIGEE ALT = SHOULD BE
INCREASING
\

TFF SHOULD BE GREATER THAN
==SEC.

IF BOOST IS UNSATISFACTORY AND
ABORT IS DESIRED TWIST TRANSLATION
CONTROL TO ABORT POSITION (CCW)
CHECK AGC DISPLAYS PROGRAM 71

#1460

#150

#160

#170

#180

12

l¢



seccsesee

HULD

75

DELTA VvV MONITOR
ROUTINE (R=-24)
DETECTS SHUTDOWN OF
SIve

UPDATE ORBITAL
COMPUTATION

FLASH VERB=NOUN TO
REQUEST PROCEED AND
DISPLAY:

V1ée Né&2

R1 = DELTA R

R2 - PERIGEE ALT
R3 - TFF

DELTA R = MISS

DISTANCE ALONG
GROUND TRACK FROM
DISCRETE RECOVERY
AREA FOR FREE FAL
AND ENTRY. ASSUMES
UP LIFT EQUAL

TO «17 TIMES DRAG
AND NO OUT OF
PLANE FORCE OURING
ENTRY, POLARITY
INDICATES OVER-
SHOOT (+) OR
UNDEKSHOOT (=) OF
RECOVERY AREA. IN
NAUTICAL MILES TO
NEAREST o1 NM,

wAlT FOR KEYBOARD
ENTRY

TERMINATE FLASH UPON
RECEIPT OF PROCEED

VERIFY SHUTDOWN OF
sive

MONITOR DSKY:
OBSERVE VERB=NOUN
FLASH AND DISPLAY
OF

Rl - DELTA R
VERY LARGE

R2 - PERIGEE ALT
SHOULD BE
GREATER THAN
80 NM.

R3 « TFF SHOULD
READ 59 59

KEY IN PROCEED TO

ecsscsssessessessnecs TERMINATE DISPLAY

vV 33 E

le VERIFY L/V ENG
ILLUMINATES

NOTE:

# II1 VERIFy SHUTDOWN OF SIVB

INE = 1 LIGHT

OCCUKES AT APPROX 10 07

* IV MONITUR DSKY:

l, CHECk AGC FLASHES VERB=NOUN TO
REQUEST PROCEED AND DISPLAYS:
V1e N42
R1=-DELTA R

R2=-PER
R3-TFF

DELTA R = MISS DISTANCE
ALONG GROUND TRACK FROM

IGEE ALT

DISCRETE RECOVERY AREA FOR
FREE FALL AND ENTRY,

ASSUMES UP LIFT EWUAL TO

tel7 TIMES DRAG ANL NO QUT

OF PLANE FORCE DURING ENTRY
POLARITY INDICATES OVER=

SHOOT

(+) OR UNDERSHOOT

OF RECOVERY AREA IN
NAUTICAL MILES TO M
NAUTICAL MILES TO NEAREST

ol NMo

(=)

PELTA R = SHOULD bk LARGE

PERIGEE ALT=-SHOULL BE
GREATER THAN 80 NM
TFF = SHOULD BE 59 59

2¢ KEY [N PROCEED

(v 33 E) TO

TERMINATE DISPLAY

#190

#200

#210

#220

#230

#240

12
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sessees

.
HULD

@ ¢ ® o e % s s o0 s e s e e e s 0 0 s e 00 s e e e e e e o

TRANSMIT .
ORBITAL sescccsscsce
INSERTION .
CONFIRMATION

TO CREW

RECEIVE ORBITAL
INSERTION CONFIRMA-
TION FROM GROUND

.
DO ORBITAL PARAMETER seeeesssccecccessese DO ORBITAL PARAMETER

DISPLAY ROUTINE
(R 34)

FLASH VERB=NOUN
TO REQUEST PLEASE
PERFORM SELECTION
OF AGC IDLING PRO=-
GRAM (P0O)
V50 NO7
R1-00000

DISPLAY ROUTINE
(R 34)

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

@ o e 0 0 00 00000000000

LR

* VI
le
2.
R
4o
5e
6o
Te

8.

* VII

* VIII
le

RECEIVE ORBITAL INSERTION CON-
FIRMATION FROM GROUND

SET THE FOLLOWING SWITCHES:
EDS POWER = OFF

SPS INJECT PREVALVE A = OFF
SPS INJECT PREVALVE B - OFF
SPS GIMBAL MOTORs PITCH 1=-OFF
SPS GIMBAL MOTORs PITCH 2=OFF
SPS GIMBAL MOTORs YAW 1=OFF
SPS GIMBAL MOTORs YAW 2-OFF
SPS GIMBAL MOTOR CKT BKR:

1 PITCH 2 - BAT A - OPEN
1 YAwW 2 - BAT A -OPEN

PERFOKM ORBITAL PARAMETER DISPLAY
ROUTINE (R 34)

CHECK AGC FLASHES VERB=NOUN TO
REQUEST PLEASE PERFORM SELECTION OF
AGC IDLING PROGRAM (P00)

V50 NO7

R1-00000

#250

#260

#270

#280

#290

12



77

155=FINe
ALIGN MUDE
PrReSENT

SCoO=GLeN
MONTTOK
PRESENT

WAIT FOR KEYBOARD 0
ENTRY esscvsccesvsevessscene
.

TERMINATE FLASH UPON
RECEIPT OF NEW

PROGRAM

.
TERMINATE P12 AND .
GU TO PROGRAM sseeccsssssscssvscnse
SELECTED .

.

vee

.

EXIT P12

SELECT AGC IDLING
PROGRAM (P0O0)
V37E O0OE

MONITOR DSKY:
OBSERVE TERMINATION
OF P12 AND DISPLAY
OF POO

.
EXIT Pl2

2, SELECT AGC IDLING PROGRAM:
KEY IN
V37E O0E

#300
3. CHECK AGC DISPLAYS PROGRAM 00
NOTE:
POO wILL TERMINATE AVERAGE G
CALCULATIONs SIVB/CSM SEP (ABORT)
DISCRETE MONITORs AND DELTA V #310

MONITOR (R24),

12



APOLLO COMPUTER LOGIC CHECKLIST INTERFACE
BOOST MONITOR = LET ABORT PROGRAM (P 17) REV 7 5=25=66
PURPUOSE (1) TO PROVIDE AN INERTIAL REFERENCE FOR THE FDAI DURING LET ABORTS,.

(2) TO REDUCE THE G+N GENERATED ATTITUDE ERRORS TO THE FDAI AS THEY CANNOT BE GENERATED WITH ANY MEANING BY G+N DURING

LET ABORTSe.

ASSUMPTIONS: (1

AFTER LET ABORT THE CREW WILL CONTROL CM ATTITUDE USING THE ROTATION CONTROL AND THE FDAI BALL,
ERRORS ON THE FDAI WILL NOT BE VALID FOR ATTITUDE CONTROL.

THE ATTITULE

THE PROGRAM 1S NORMALLY AUTOMATICALLY SELECTED BY THE BOOST MONITOR=PRE JETTISON PROGRAM (P11) WHEN THE AGC

RECEIVES THE CM/SM SEPARATION DISCRETEe THIS DISCRETE IS ORIGINATED BY THE MSC UPON RECEIPT OF A BOOST ABORT

CHECKLIST TIME TOTAL
TIMe
* I INITIATE ABORT
*#10
1. WHEN ABORT IS INITIATED bY EDS CR
WHEN BOOST ABORT IS DESIKED TwIST
TRANSLATION CONTROL TO ABORT
POSITION (CCW)
2. SET REACTION CONTROL SYS C/M
PRESS/OFF Sw TO C/M PRESS
3. SET C/M=S/M SEP A AND B SwS TO UP
#20
# I VERIFY AUTOMATIC RESET OF DLET
NOTE:
P17

(2)
REQUEST FROM THE CREW OR FROM THE EMERGENCY DETECTION SYSTEM
PRUG AGC MESC CREW
CONT
155=ATT
CONT MULE
PRESENT
« CREW PROG
SCS=G+iy « SELECTION
MONI TUK .
PRESENT vee
.
CM/SM SEPARATION START LES «  WHEN BOOST ABORT IS
DISCRETE MONITOR ABORT SEQU= eeeesDESIRED TWIST
ESTABLISHED BY BOOST ENCE «  TRANSLATION CONTROL
MONITOR-PRE LET l. SEPARATE TO ABORT POSITION
JETTISON PROGRAM CM/5SM (CCW)
(P 11) WAITS FOR  eemececceccmccee——a-
DISCRETE 2o SEND CM/SM .
SEPARATION .
« DISCRETE TO G+N .
sesen . (SEmpEessacteaesenses
. 3¢ FIRE LET eeeeeOBSERVE LET MOTOR
MOTOR « IGNITION
.
.
.
.
.
.
.
.
78 :
.
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1S5 Flne

ALIGN MOLE

PRESENT

START BOOST MONITOR=-
LeT ABORT PROGRAM
P17

DISPLAY PROGRAM 17

CUMMAND [5S TO FINE
ALIGN MOLE

DISPLAY ON DSKY:
V16 N&4Q
R1 = GAMMA
R2 = V]
R3 = H

GAMMA - INERTIAL
FLIGHT PATH ANGLE:
ANGLE BETWEEN
INERTIAL VELOCITY
AND THE LOCAL HOR=
1ZONTAL. 1IN
DEGREES TO NEAR=
EST .01 DEGREE,

vl = INERTIAL VEL=-
OCITYe IN FT/SEC
10 NEAREST FT/SECe

H = VEHICLE ALTITUDE
ABOVE THE LAUNCH
PADs IN NAUTICAL
MILES TO NEAREST
ol WMo

o S RS

« MONITOR DSKY:

. OBSERVE DISPLAY OF
PROGRAM 17

. MONITOR DSKY:
esessesessscsscsseee OBSERVE DISPLAY OF
. GAMMA » VI AND H

PROCEED WITH LET
ABORT PROCEDURES
USING FDAl BALL AS
AN ATTITUDE REFER=-
ENCE AND MONITOR
DSKY AS DESIRED.

IF DET NOT RESET TO ZERO AND
STARTEDs SET DIGITAL EVENT TIMER-
RESET/UP/DOWN SW TO RESET THEN UP

* III OBSERVE LET MOTOR IGNITION

* IV CHECK AGC DISPLAYS PROGRAM 17

* V. CHECK AGC DISPLAYS:
V1e N4O
R1-GAMMA
R2-vl
R3-H

GAMMA = INERTIAL FLIGHT PATH ANGLE:
ANGLE BETWEEN INERTIAL VELOCITY
AND THE LOCAL HORIZONTAL. IN
DEGREES TO NEAREST .01 DEGREE,

VI = INERTIAL VELOCITY,
NEAREST FT/SEC.

IN FT/SEC TO

H = VEHICLE ALTITUDE ABOVE THE LAUNCH
PADs IN NAUTICAL MILES TO NEAREST
ol M.

#* VI  WHEN (M PROPORTIONAL RATE CONTRUL

1S DESIRED:
le SET THE FOLLOWING SWITCH POSITION
As ATTITUDE/MONITOR/ENTRY = ENTRY

#* VI1 PROCEEU WITH LET AbORT PRUCEDURES
USING FDAI BALL AS AN ATTITUDE
REFEKENCE AND MONITOR DSKY AS

DESIKED

#30

17



go

.
UNDEF INED

CAUTION:

ATTITUDE ERROR INDICATORS WILL NOT
BE VALID FOR ATTITUDE CONTROL

17



8/

PURPOSE

ASSUMPT JONS:

APOLLO COMPUTER LOGIC CHECKLIST INTERFACE

COAST = LANDMARK TRACKING NAVIGATION MEASUREMENT PROGRAM (P22) REV 14 b6=16=66

(1) TO LOCATE AND TRACK A LANDMARK SUITABLE FOR NAVIGATION PURPOSES. THIS MAY BE DONE BY THE AGC WITH THE OPTICS
AUTOMATICALLY POINTED AT A "KNOWN® (SEE ASSUMPTIONS BELOW)LANDMARK WHOSE LONGITUDE, LATITUDE, AND ALTITUDE HAVE BEEN
KEYED INTO THE DSKY BY THE ASTRONAUT, IT MAY ALSO BE DONE BY THE ASTRONAUT WITH THE OPTICS MANUALLY POINTED AT A
"KNOWN" LANDMARK PREDETERMINED BY THE ASTRONAUT OR A "KNOWN" OR "UNKNOWN" (SEE ASSUMPTIONS BELOW) LANDMARK

SELECTED AT WILL DURING SEARCH FOR TARGETS OF OPPORTUNITY,

(2) TO OBTAIN A SIGHTING MARK ON THE CHOSEN LANDMARK e

(3) TO CALCULATE THE ORBITAL PARAMETER CHANGES GENERATED BY THE LANDMARK SIGHTING,

(4) TO DISPLAY THE ORBITAL PARAMETER CHANGES GENERATEDs FOR DECISION AS TU THEIR VALIDITY BY THE ASTRONAUT/GROUND
BEFORE THEIR INCORPORATION INTO THE AGC CALCULATION OF SC POSITION AND VELOCITY,

(1) THERE ARE TWO TYPES OF LANDMARK TRACKING METHODS:

(A) "KNOWN" LANDMARK TRACKING=THE TRACKING OF A LANDMARK IDENTIFIED TO THE AGC BY LATITUDEs LONGITUDE,AND
ALTITUDE AFTER THE MARKS ARE COMPLETE.

(B) "UNKNOWN" LANDMARK TRACKING= THE TRACKING AND MARKING OF A LANUMARK OR SURFACE FEATURE IDENTIFIED TO THE
AGC ONLY AS AN UNKNOWN LANDMARKe

(2) DURING THIS PROGRAM THE G#N SYSTEM WILL HAVE NO RESPONSIBILITY FOR ATTITUDE CONTROL OF THE VEHICLEe POSSIBLE
ATTITUDE CONTROL METHODS MIGHT BE AS FOLLOWS (IN ALL CASES CARE MUST oE TAKEN TO MONITOR POSSIBLE IMPENDING G+N
GIMBAL LOCK) e

(A) MANUAL CONTROL BY THE PILOT OR NAVIGATOR WITH THE ROTATION CONTROLe
(B) MANUAL RATE CONTROL BY THE NAVIGATOR WITH THE MINIMUM IMPULSE CONTROL.

(3

THE PROGRAM MAY BE PERFORMED wITH SIVB ATTACHED IF THE SIVB IS IN A SUITABLE ATTITUDE FOR LANDMARK TRACKING,
THE SIVB WILL BE CONTROLLING S/C ATTITUDE IN ONE OF TWQ MODES:

(A) IMJ ALIGNMENT MODE=THE CSM + Z AXIS IS POINTED AWAY FROM THt EARTH AND THE CSM + X AXIS IS ALONG THE
LOCAL HORIZONTAL IN THE DIRECTION OF FLIGHT.

(B) LANOMARK TRACKING MODE-THE SIVB IS ROLLED 180 DEGREES AND PITCHED 20 DEGREES NOSE DOWN FROM THE IMU
ALIGNMENT ATTITJDE TO ENABLE SIGHTING OF LANDMARKSe. THE VEHICLE WILL NORMALLY BE IN THE [MU ALIGNMENT
MODE wITH THE LANDMARK TRACKING MODE COMMANDED PERIODICALLY FOR A FIXED TIME BY THE SIvB ATTITUDE CONTROL
SYSTEM.

(4) THE G+N STAKTJP AND CHECKOUT PROGRAM (P05) AND THE INFLIGHT ALIGNMENT=-IMU ORIENTATION DETERMINATION PROGRAM
(P5]) MUST BE COMPLETED BEFORE THE COMPLETION OF THIS PROGRAM,
THE 1SS MAY BE!:
(A) OFF (STANDBY)

() Ofe AND NOT ALIGNED SINCE TURN ON.

(C) ON AND AT AN INERTIAL ORIENTATION KNOwWN ONLY INACCURATELY BY THE AGCs I+Ee HAVING BEEN ALIGNED AT
LEAST ONCE SINCE TURN ON BUT NOT WITHIN THE LAST 3* HOURS.



P 22

(D) ON AND AT AN INERTIAL ORIENTATION KNOWN ACCJURATELY BY THE AGCy I.Ee. HAVING BEEN ALIGNED WITHIN THE LAST
3 HOURS.

IF (A) IS TRUE AND P22 IS SELECTEDs THE AGC WILL AUTOMATICALLY SELECT P05

IF (B) 1S TRUE AND P22 1S SELECTEDs THE AGC WILL AUTOMATICALLY SELECT PS5l.

IF (C) IS TRUE THE AGC MAY OR MAY NOT HAVE A SATISFACTORY INERTIAL REFERENCE TO COMPLETE THE PROGRAM,
IF (D) IS TRUE THE AGC HAS A SATISFACTORY INERTIAL REFERENCE,.

(5) THE GROUND TRACK DETERMINATION PROGRAM P 24 1S AVAILABLE TO AID THE CKREW IN THE SELECTION OF APPROPRIATE
LANDMARKS PRIOR TO THE SELECTION OF P22 AND TO PROVIDE UPDATED GROUND TRACK INFORMATION AFTER THE COMPLETION OF P22,

(6) THE PROGRAM IS SELECTED BY THE ASTRONAUT BY DSKY ENTRY.
* 25 MINUTES FOR UNKNOWN LANDMARK

PROG AGC GROUND CREW CHECKLIST TIME TOTAL
CONT TIME

* 1 CONFIRM OR SELECT FOLLOWING SWITCH
POSITIUNS AT MDC IF SIVB NOT
SEPARATED

PANEL 8

le DIRECT RCS - OFF
#10

2. LIMIT CYCLE - OFF

3. ATTITUDE DEADBAND = MAX

4e «05G ENTRY = OFF

5e LOCAL VERTICAL = OFF

6e. DELTA V = OFF

7o G#N/SCS = SCS

84, ATTITUDE/MONITOR/ENTRY=MONITOR
9¢ A+C ROLL CHANNEL - OFF
10 B+D ROLL CHANNEL = OFF
1l1s PITCH CHANNEL = OFF

#30
12, YAW CHANNEL = OFF

87



g3

13,
14,

PANEL

le

2.
3¢
4o
Se
6o
Te
8o
9.
10
11e
12
13
14
154
l6e
17.
18
19,
20.
21,

224

ROLL RATE GYRO = BMAG
PITCH RATE GYRO = BMAG
YAW RATE GYRO = BMAG

25

FDAI LTG = ACl
(OPTIONAL -« FOR FDAI CHECK OF
GIMbAL ANGLES)
GROUP 1-ACl = CLOSED
GROUP 1=AC2 = CLOSED
GROUP 2-ACl - CLOSED
GROUP 2=-AC2 - CLOSED
GROUP 1=MNA - CLOSED
GROUP 1=MNB - CLOSED
GROUP 2=MNA = CLOSED
GROUP 2=-MNB - CLOSED
DIRECT CONTROL=MNA = CLOSED
DIRECT CONTROL=MNB = CLOSED
A&C ROLL=-MNA - CLOSED
A&C ROLL-MNB - CLOSED
B&D ROLL-MNA - CLOSED
B&D ROLL-MNB - CLOSED

'PITCH-MNA = CLOSED

PITCH=MNB = CLOSED
YAW=MNA - CLOSED

YAW=MNB - CLOSED

GEN SYNC - OFF

EVENT TIMER MNA - CLOSED

EVENT TIMER MNB - CLOSED

#40

#50

#60

*»70

22

22



a4

23+ GIMBAL MOTOR CONTROL 1 PITCH 2
BAT A - OPEN #90
24 GIMBAL MOTOR CONTROL 1 PITCH 2
BAT B = OPEN
25+ GIMbAL MOTOR CONTROL 1 YAW 2
BAT A = OPEN
26+ GIMBAL MOTOR CONTROL 1 YAW 2
BAT B - OPEN
#100
MISCELLANEOUS
le TRANSLATION CONTROLS = LOCKED
2+ ROTATION CONTROLS = PINNED
PANEL 6 #110
le ATTITUDE SET = OFF
PANEL 7
le NORMAL/OFF/DIRECT ON - OFF
#120
PANEL 2
le FDAJ SELF TEST = OFF
2+ FDA] BRIGHTNESS - SET
3. FCSM = AUTO/OVERRIDE = OVERRIDE
#130
4e FCSM = ON/OFF/RESET - OFF
PANEL 24
le SCS POWER = ACl
(OPTIONAL - FOR FDAI CHECK OF
GIMBAL ANGLES)
#140
2+ RATEL GYRO POWER = ACl
3. BMAG POWER = AC2
P 22
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4e ROTATION CONTROL POWER = AC2

Se

6e

TVC 1 POWER = OFF
TVC 2 POWER = OFF

PANEL 3

le
2e
3

4

5

6

PITCH GIMBAL MOTOR 1 - OFF
PITCH GIMBAL MOTOk 2 - OFF
YAW GIMBAL MOTOR 1 = OFF
YAW GIMBAL MOTOR 2 = OFF
INJECT PREVALVE A - OFF

INJECT PREVALVE B = OFF

PANEL 1«

le
2

PANEL

2e
3.

4

5

.

be
Te

8

e

10.

UPTEL = BLOCK

DSKY BRIGHTNESS = SET

22

IMU HTR=MNA - CLOSED
IMU HTR=MNb - CLOSED
IMU=MNA = CLOSED
IMU=MNB = CLOSED
COMPUTER=MNA = CLOSED
COMPUTER=MNB - CLOSED
OPTICS=MNA = CLOSED
OPTICS=MNB = CLOSED
AC POWER=-ACl = CLOSED
AC POWER=-AC2 = CLOSED
G+N - AC POWER = ACl

#150

#160

#170

#180

#1990

2¢

22



ge

#*#11. CONFIRM OR SELECT FOLLOWING SWITCH
POSITIUNS AT MDC IF SIVB SEPARATED

PANEL 8

le
2.
3
4o
Se
6o
Te
84

% e

10.

1le
12.
13,
l4e

154

DIRECT RCS = OFF

LIMIT CYCLE = ON

ATTITUDE DEADBAND = MAX

+05G ENTRY = OFF

LOCAL VERTICAL = OFF

DELTA V = OFF

G¢N/SCS = SCS

ATTITUDE/MONITOR/ENTRY=ATTITUDE

A+C ROLL CHANNEL = ONE OFFs ONE ON
(SWITCH FOR FULLEST QUAD LEFT ON)

B+D ROLL CHANNEL = ONE OFF4+ ONE ON
(SWITCH FOR FULLEST QUAD LEFT ON)

PITCH CHANNEL = ON

YAW CHANNEL = ON

ROLL RATE GY§O - NORMAL
PITCH RATE GWRO = BMAG

YAW RATE GYRO = NORMAL

PANEL 25

le FDAl LTG = ACL

2

3.
be

Se

GROUP 1=ACl - CLOSED

GROUP 1=AC2
GROUP 2-ACl
GROULP 2=AC2

GROUP 1=MNA

CLOSED
CLOSED
CLOSED
CLOSED

#200

#210

#220

#230

#2640

#250
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7

244

25

26

GROUP 1=MNB - CLOSED

GROUP 2=MNA - CLOSED !
GROUP 2=-MNB = CLOSED

DIRECT CONTROL=MNA - CLOSED
DIRECT CONTROL=MNB - CLO&%D

A+C ROLL=-MNA - ONE CLOSEL FOR
FULLEST QUADs OTHERS OPEN

A+C ROLL-MNB = ONt CLOSEL FOR
FULLEST QUADs OTHERS OPEN

B+D ROLL-MNA - ONE CLOSEDL FOR
FULLEST QUADs OTHERS OPEN

B+D ROLL-MNB - ONE CLOSEL FOR
FULLEST QUADs OTHERS OPEN

QUAD = A+C MNA

QUAD = B+D MNA

QUAD = A+C MNB

QUAD = B+D MNB

PITCH=MNA = ONE OPENs ONE CLOSED
PITCH-MNB - ONE OPENs ONE CLOSED
YAW=MNA - ONE OPENs ONE CLOSED
YAW-MNB = ONE OPENs ONE CLOSED
G6N SYNC - OFF

EVENT TIMER MNA - CLOSED

EVENT TIMER MNB - CLOSED

GIMpAL MOTOR CONTROL 1 PITCH 2
BAT A = OPEN

GIMpAL MOTOR CONTROL 1 PITCH 2
BAT B - OPEN

GIMoAL MOTOR CONTROL 1 YAW 2
BAT A - OPEN

GIMoAL MOTOR CONTROL 1 YAW 2
BAT B = OPEN

MISCELLANEOUS

#260

#270

#280

#290

#300

#310

22

22



le TRANSLATION CONTROLS - LOCKED
2+ ROTATION CONTROLS = UNPINNED

PANEL 6

#320

le ATTITUDE SET = OFF

PANEL 7

1« NORMAL/OFF/DIRECT ON - OFF

PANEL 2 #330

-

« FDAL SELF TEST = OFF
2+ FDAL BRIGHTNESS = SET
3¢ FCSM - AUTO/OVERRIDE - OVERRIDE

4e FCSM = ON/OFF/RESET = OFF
#340

PANEL 24

le SCS POWER = ACl
2+ RATE GYRO POWER = ACl
3+ BMAG POWER = AC2
#350
4e ROTATION CONTROL POWER = AC2
5e¢ TVC 1 POWER = OFF

6e TVC 2 POWER = OFF

PANEL 3

#360
le PITCH GIMBAL MOTOR 1 = OFF

2+ PITCH GIMBAL MOTOR 2 =- OFF
3. YAW GIMBAL MOTOR 1 - OFF

4e YAW GIMBAL MOTOR 2 = OFF
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Se

6e

INJECT PREVALVE A = OFF
INJECT PREVALVE B - OFF

PANEL 14

le
2e

PANEL

7

8

e
10e
1le

UPTEL = BLOCK
DSKY BRIGHTNESS = SET

22

IMU HTR=MNA - CLOSED
IMU HTR=-MNB - CLOSED
IMU=MNA - CLOSED
IMU-MNB - CLOSED
COMPUTER=MNA - CLOSED
COMPUTER=MNB = CLOSED
OPTICS=MNA - CLOSED
OPTICS=MNB - CLOSED
AC POWER=-AC]l = CLOSED
AC POWER=AC2 = CLOSED

G+N=AC POWER =« AC1

#*I11e CONFIKM OR SELECT FOLLOWING SWITCH
POSITIONS AT NAV STATION

le
20
3.
4o
Se

6o

FLOUDLIGHT CONTROL PRIMARY = SET
FLOUDLIGHT CONTROL SECONDARY - SET
IMU TRANSFER = COMPUTER

OPTICS SLAVE TELESCOPE = STAR LOS
OPT[CS MODE = ZERO OPTICS

OPTICS HOLD = OFF

#370

#380

#390

#400

#6410

#6420

22

22



90

5CS=5C5
MONITOR
PRESENT (IF SIVB NOT SEPARATED)
SC5=-5Cs
ATTlTULE
PRESENT (IF SIVB SEPARATED)
15S5=FINE
ALIGN MUDE
PRESENT
IS PROGRAM ALLOWED
oY oN
. .
. .
. .
. .
. .
. .
¢  semsssseseeseaes
. COMMAND CHECK
. FAIL ALARM
s =esoussessceveses
. .
. .
. .
. .
. RESET CHECK
. FAIL ALARM
. .
. .
. .
. .
. .
. .
. .
. .
. .
. .
. .
. .

ssesececssesseccssns

sesccsvsscncscnce

« CREW PROG.
e SELECTION

KEY IN LANDMARK
TRACKING NAVIGATION
MEASUREMENT PROGRAM
(P22)

V3T E22E

OBSERVE CHECK FAIL
LIGHT ON

oo o o

PRESS ALARM RESET T
TURN OFF CHECK FAIL
LIGHT

=)

le

o OPTICS CONTROLLER SPEED = HI

o OPTICS CONTROLLER MODE - DIRECT
o PANEL BRIGHTNESS CONTROL = SET
« IMU TEMP. MODE = AUTO OVERRIDE
o ATTITUDE IMPULSE ENABLE - OFF
« CONUITION LAMPS - ON

+ AGC MODE = ON

« AGC BRIGHTNESS CONTROL - SET

SELECT AGC PROGRAM FOR LANDMARK
TRACKING NAV, MEASUREMENT SELECT
PROGRAM AT AN APPROPRIATE TIME
PRIOR TO DESIRED LANDMARK
ACQUISITION,.

ENTER LANDMARK TRACKING NAV.
MEASUREMENT PROGRAM (P22)
V37E 22E

NOTE:

POSSIBLE CHECK FAIL. IF PRESENT
PROGKAM DOES NOT ALLOW SELECTION
OF P¢2 THE CHECK FAIL LIGHT wILL
ILLIMINATE AND THE OLD PROGRAM
DISPLAY WILL REMAIN

OBSERVE:

CHECK FAIL LIGHT ON (LEB)
PGNS LIGHT ON (LEB)

COMP FAIL LIGHT ON (MDC)

GO TO BACKUP PROCEDURES AND SELECT

A PROGRAM WHICH IS ALLOWED

#430

#440

#450

#460

#470

22

22
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e e s 0 s e
e e s 0 0o

HOLD FOR NEW CONSULT BACKUP

PROGRAM PROCEDURES
SELECTION

GO TO PROGRAM seecscssssscssscssce KEY IN PROGRAM
SELECTED . SELECTION AS DESIRED

---------------- V3TE--E
S0
. e
5 o
500 e
. .
EXIT Pe= EXIT P==
START LANDMARK «  MONITOR DSKY:
TRACKING NAVIGATION seeessesssesssessess OBSERVE DISPLAY
MEASUREMENT . OF PROGRAM 22
PROGRAM (P22)
DISPLAY PROGRAM 22
5
.
.
h
IS THE 1SS ORIENTA=
TION KNOWN FLAG SET?
(CHECK REFSMFLG)
‘ oN
. .
. .
PR ol
« IS ISS ZERO
. FLAG SET?
ok S
o Ve oN
A . .
5 . 5
. « TERMINATE P22 « MONITOR DSKY:
. + AND GO TO G+N seesosssssessssssses OBSERVE TERMINATION
. . STARTUP PRO=- . OF P22 AND DISPLAY
. o GRAM (PO5) OF POS

2e

NOTE:

CHECK AGC DISPLAYS PROGRAM 22

IF IMU IS IN STANDBY, AGC wILL
DISPLAY P05, AFTER P05 THt AGC
SELELTS P00. CREW THEN SELECTS
P51y AFTER P51 AGC RETURNS TO PUOs
CREW THEN RESELECTS P22.

#480

#4950

#500

#510

#520

#530

22

22



sessccece

HOLD

9z

.
EXIT P22

TERMINATE P22
AND GO TO IMU
ORIENTATION

DETERMINATION
PROGRAM (P51)

EXIT p22

@ 8 0 o 6 o s 0 0 s 0 0 0 e 00 s s s e e e s e e

FLASH VERB=NOUN TO
REQUEST PLEASE
PtRFORM SELECTION OF
P53

V50NO7

R1=00053

@ o o 6 s o s e e e 02 8 e s s e e e e e e e e e s e 0 s e

.
ssecscessssssssccssee

MONITOR DSKY:
OBSERVE TERMINATION
OF P22 AND DISPLAY
OF P51

.
EXIT P22

MONITOR DSKY:
OBSERVE VERB=NOUN
FLASH FOR PLEASE
PERFORM SELECTION JF
P53

HAS THE 1SS BEEN
ALIGNED WITHIN THE
LAST 3 HOURS?

N .Y
. .
. etee
5 .
- .
ADVISE CREW AS o  SHALL I ATTEMPT TO .
TO ANTICI= ecesss BYPASS IMU .
PATED G*+N o ALIGNMENT ’
ERRORS AND e ——ecaca,
SEBSEQUENT N oY .
PROCEDURES. . 6 .
-------------- . . 5
5 . .
% . .
. o .
. : .
. 5 S
. . .
. 5 5
. 3 .
. ‘ .
5 : .

NOTE:

® v

NOTE:

#540
IF IMU HAS NOT BEEN ALIGNED SINCE
TURN ONs AGC WILL DISPLAY P51.AFTER
P51 AGC RETURNS TO P00, CREW THEN
RESELECTS P22,

#550

CHECK AGC FLASHES VERB-NOUN TO

REQUEST PLEASE PERFORM SELECTION OF
P53

V50 NO7

R1-00053

#560

#570

IF THE IMU HAS NOT BEEN ALIGNED IN
THE PAST 3 HRSy AND/OR THE
POSSIBILITY OF GIMBAL LOCK EXISTS
THE CREW/GROUND MUST DECIULE IF
REALIGNMENT CAN BE BYPASSED

IF IMU IS NOT SATISFACOTRILY
ALIGNED SELECT P53 (IF SIVB
SEPARATED) OR P52 (IF SIVB NOT
SEPARATED) AFTER P53, AGC RETURNS
TO P22+ AFTER P52y AGC RETURNS TO

#580



WAIT FOR KEYBOARD
ENTRY

ADVISE CREW AS

.. AM T WILLING

TO POSSIBILITY seeesevese TO RISK THE

OF GIMBAL LOCK

.o POSSIBILITY OF,

GIMBAL LOCK

. .
. DURING THE .
. LANDMARK TRACK.
. =-ING? .
. Stossasssctanen .
. oN oYe
. . vee
. . .
HAS THE SIVB BEEN
SEPARATED?

oN At
. .

. .
cocemcrcncacnene &

DO INFLIGHT

eeessvscssvscescsses ALIGNMENT=SIVB/

IMU ALIGN PRO=-
GRAM (P52)
BEFORE RESELECT=
ING P22
.
.
LA

.
EXIT P22

DO INFLIGHT
ALIGNMENT=CSM/

ssessescscesscsssensse IMU ALIGN PRO=

GRAM (P53)

.
0
coe

.
EXIT P22

POO AND CREW MUST RESELECT P22,

#590

#600

#610

#620

#630

22

22



1SS FINE
ALIGN MUDLE
PRESENT

ssssssse

HOLL

94

TERMINATE FLASH UPON
RECEIPT OF PROCEED
OR NEW PROGRAM

P oNEW
R +PROG
«0 “en

oC .

oE EXIT P22
o

0

COMMAND [SS
TO FINE ALIGN MODE.

FLASH VERB=NOUN TO
REQUEST PLEASE PER=-
FORM AUTO OPTICS
POSITIONING:

V50 N25

Rl = 00011

.
sseccsecsccvsssscssses
.

.
seessecssscccccccene
.

2¢ IF [MU IS SATISFACTORILY ALIGNED:
KEY IN PROCEED KEY IN PROCEED
3 V33t

* VI CHECK FINE ALIGN MODE LIGHT ONe.
OBSERVE 1SS

SWITCH TO FINE ALIGN

MODE »

. * VII ESTABLISH ATTITUDE CONTROUL OF THE

VEHICLE
ESTABLISH ATTITUDE
CONTROL OF THE
VEHICLE BY SOME le IF SIVB SEPARATEDy PIOLET OR NAVe
MEANS OTHER THAN G&N USES ROTATION CONTROL TO MANEUVER

S/C TO POINT OPTICS SHAFT AXIS

AT LANDMARK TARGET AREA, MINIMUM
IMPULSE CONTROL CAN BE ENABLED AND
USEL BY NAV. TO CONTROL FINAL

S/C RATES,

# VIIT IDENTIFY KNOWN LANDMARK ON
APPKOPRIATE LANDMARK CHART

cecccctccccncncncnase #* IX PERFORM AGC ASSISTED OR MANUAL
MONITOR DSKY: ACQUISITION OF THE LANDMARK
OBSERVE VERB=NOUN

FLASH TO REQUEST

PLEASE PERFORM

AUTO OPTICS

POSITIONING

DO I wISH TO POSIT=-
ION OPTICS AUTO=-

MATICALLY? * le CHECK AGC FLASHES VERB=NUUN TO
REQUEST PLEASE PERFORM AUTO OPTICS
b & N POSITIONING:
V50 N25
R1-00011

e e o s s 0 0
s e 0 0 0 0

#640

#650

#660

#6170

#680

22

22



. . .
. . .
. . .
. . .
. . .
. .
. = Sesoessfest=sses . * Ae NAV WISHES TO POSITION OPTICS
WAIT FOR KEYBOARD esesssssessccesssscs KEY IN ENTER . AUTOMATICALLY: #690
ENTRY. . =SS ===’ PRESS ENTER
.
. * Be NAV WISHES TO POSITION OPTICS
. MANUALLY:
. KEY IN PROCEED
. V33E
TERMINATE FLASH UPON
RECEIPT OF ENTER OR . KEY IN PROCEED (1) SET OPTICS MODE SW TO MANUAL
PROCEED secssesecesssccssenee V33
. e @ ol e w0 e 0 e (2) NAV USES SXT TO MANUALLY #700
. ACQUIRE AND TRACK UNKNOWN
. LANDMARK OR NAV USES SCT TO
. MANUALLY ACQUIRE AND TRACK
. KNOWN LANDMARK o
. (3) IF LANDMARK IS SUFFICIENT-
. . LY IDENTIFIABLE TO TAKE MARKS
. . . NAV PROCEEDS TO SIGHTING MARK
. . . ROUTINE (R 27)
i 3 csesesee . 0 #710
. . . . . (4) IF LANDMARK NOT IDENTIFIABLE
. . . NAV SELECTS AN ALTERNATE
. o IS UNKNOWN LANDMARK LANDMARK OR SELECTS NEW
. . « TO BE USED PROGRAM AS DESIRED
. GO TO .
. "SET TARGET FLAG" . oY Ne
. BELOW . .
. . . .
. e USE SXT USE SCT #720
. « TO SEARCH TO AC=-
. « FOR AND QUIRE
. + ACQUIRE KNOWN
. « SUITABLE LANDMARK
. ¢ LANDMARK  ====w====
. 9 Todwmesat .
. . . .
. . . .
. . . .
. veveccs o . #730
. .. . . .
. ..
. o o IS LANDMARK SUFF=
. o o ICIENTLY IDENTI=-
. « o FIABLE TO TAKE MARKS
W ¢ ¢ eSemcecececceccccec—= -
. .o oN Yo
. .o . .
. ) . .
. .. . . #1740
. .. . .
. .. . eoe
. .. . .
. . B .
. .. . .
. .. . .
. .. . .
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© ® 6 6 ¢ 0 0 8 00 40 s 09 0 0 0 00 20 s e 0 s 0 e 0 s e s e 0 s e e s e e

DO AUTO OPTICS

POSITIONING ROUTINE
(R 28)

(SEE

ABOVE)

®e0scesesscsssce

© e 6 80 0000 600 0e s s e 008 s s

.
GO TO
SIGHTING
MARK
ROUTINE
(R27)
BELOW

DO I WISH TO
CONTINUE
EFFORT TO
TRACK A LAND=
MARK

SELECT

NEW PRO=
GRAM AS
DESIRED

.
EXIT P22

DO AUTO OPTICS * 2. PERFORM AUTO OPTICS POSITIONING
POSITIONING ROUTINE ROUTINE (R28) FOR AGC ASSISTED

(R 28) LANUMARK ACQUISITION OR PROCEED TO

#750

#760

#770

#780

#7190

22

22
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SET TARGET FLAG TO
LANDMARK FOR USE BY
SIGHTING MARK
ROUTINE (R27)

SET MARK INDEX TO 5
FOR USE BY THE SIGHT
-ING MARK ROUTINE

(R27)

.

. (SEE ABOVE)

. .

. .

. oo

. .
DO SIGHTING MARK . D0 SIGHTING MARK * 3. PERFQORM SIGHTING MARK RQUTINE
ROUTINE (R 27) esesvesssssssesssess ROUTINE (R 27) (R27)

IS OPTICS POINTING
COMPUTATION IN
PROCESS?

oY

COMPUTATION.

.
.
.
.
TERMINATE .
.
.
.
.
.

SELECT FIRST SIGHT=~
ING MARK DATA

#800

#810

#820

#6830

#840

22

22



9

. . .
. . .
. . .
. . .
.
o CALCULATE ORBITAL
« PARAMETER CHANGES AS
« A RESULT OF THIS
+ LANDMARK SIGHTING
« MARK. #850
.
. .
. .
. .
. * X CHECK AGC FLASHES VERB=NOUN TO RE=

. FLASH VERB=NOUN TO . MONITOR DSKY: QUEST PROCEED AND DISPLAYS ORBITAL

eessssse REQUEST PROCEED AND <seeeecocscossccsesee OBSERVE VERB=NOUN PARAMETER CHANGES,.
. DISPLAY ORBITAL . FLASH AND DISPLAY OF V06 N75
HOLD + PARAMETER CHANGES: ORBITAL PARAMETER Rl =« DELTA R

. V06 N75 CHANGES R2 = DELTA V #860
. R1 = DELTA R R3 = MULT MARK CTR
. R2 = DELTA V .
. R3 = MULT MARK CTR . DELTA R = MAGNITUDE OF THE
. . DIFFERENCE BETWEEN THE
« DELTA R = MAGNITUDE . POSITION STATE VECTOR
. OF THE DIFFERENCE . BEFORE AND AFTER INCORPORA-
. BETWEEN THE POSI=- . TION OF THE LANDMARK
. TION STATE VECTOR . SIGHTING DATA. IN N.M. TO
. BEFORE AND AFTER . NEAREST 01 NM,
. INCORPORATION OF . #870
. THE LANDMARK . DELTA V = MAGNITUDE OF THE
. SIGHTING DATA. . DIFFERENCE BETWEEN THE
. IN NeMs TO NEAREST . VELOCITY STATE VECTOR
. Oel NeMe . BEFORE AND AFTER THE INCOR=-
. . PORATION OF THE LANDMARK
« DELTA V - MAGNITUDE . SIGHTING DATA. IN FT/SEC TO
. OF THE DIFFERENCE . NEAREST FT/SEC.
. BETWEEN THE VELO=- .
. CITY STATE VECTOR . MULT MARK CTR =
. BEFORE AND AFTER . FIRST AND SECOND CHARAC=- #880
. INCORPORATION OF . TERS = ZERO
. THE LANDMARK . THIRD CHARACTER - DESIG-
. SIGHTING DATA. . NATES IF THIS IS 1ST OR 2ND
. IN FT/SEC TO . DATA DISPLAY FOR MARK BEING
. NEAREST FT/SEC . PROCESSED
. . FOURTH CHARACTER - DESIG=-
. . NATES THE NUMBER OF THE
o MULT MARK CTR = . MARK NOW BEING PROUCESSED
. FIRST AND SECOND . FIFTH CHARACTER = DESIG=
. CHARACTERS = ZERO . NATES HOW MANY MARKS WERE #890
. THIRD CHARACTER = . MADE IN THIS SEQUENCE
. DESIGNATES IF THIS .
. IS 15T OR 2ND .
. DATA DISPLAY FOR .
. MARK BEING PRO- .
. CESSED .
. .
. .
. .
. D
. .

22
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e e o 0 0 0 0 s e e

.
.
.
FOURTH CHARACTER=- .
DESIGNATES THE .
NUMBER OF THE »
MARK NOW BEING . #900
PROCESSED .
FIFTH CHARACTER= .
DESIGNATES HOW .
MANY MARKS WERE .
MADE IN THIS .
SEQUENCE .
.
.
.
. #910
ARE ORBITAL
PARAMETER CHANGES
ACCEPTABLE FOR IN=-
SERTION INTO AGC
CALCULATION OF
POSITION AND
VELOCITY
oY Ne #920
. .
. .
. o
. ORI .
WALT FOR DSKY ENTRY eseeevecssssecssssse KEY IN PROCEED * 1. NAV ACCEPTS DATA FOR UPDATE OF
. vV 33 E o POSITION AND VELOCITY IN AGC:
——————meeceeee KEY IN PROCEED
. V33E
TERMINATE FLASH UPON .
RECEIPT OF PROCEED . #930
OR TERMINATE seesssesessssescesss KEY IN TERMINATE * 2, NAV REJECTS DATA:
.................... o V34 E KEY IN TERMINATE
o Te V34E
«R Ee
0 Re
oC Mo
ot .
oE .
) .
. . #940
................. . NOTE:

UPDATE AGC DETER=-
MINATION OF
POSITION AND
VELOCITY

IF THE LANDMARK WAS A "KNOWN"
LANDMARK THE AGC WILL DISPLAY DELTA
P ANL DELTA v TWICE FOR EACH OF THE
FIRST FIVE MARKS (UNREJECTED MARKS)
"UNKNOWN"™ LANDMARK THE AGC WILL



e« IS THIS A "KNOWN"
« LANDMARK

.
« HAVE THE ORBITAL.
« PARAMETER .
+ CHANGES BEEN .
« COMPUTED TWICE o
« FOR THIS MARK .

.
. . . ..
. . . ..
. . PRS0 5 Aot W s S .
vsees HAVE ALL .
. THE MARKS
. BEEN PRO=
. CESSED .
¢ meeecceeca- .
. oN Yo
. . ..
. . ..
P TESmSSSssse—-— . .
e« SELECT THE )
+ DATA FROM THE o
o NEXT SIGHTING o «
+  MARK DY
. D . S . S 0 S G . .
. . ..
. . ..
. . ..
sesececese ..

..

. .

..

e e o0 0 o

.

TERMINATE P22 AND
GO TO AGC IDLING
PROGRAM (P 00)

1S5=FINE
ALIGN MUDE
PRESENT

SCS5=5CS .
MONI TOK

OR ATTITULE EXIT P 22
PRESENT

.
.
.
.
.o
.

/06

.
sevcscesssscsoseeee
.

MONITOR DSKY:
OBSERVE TERMINATION
OF P 22 AND DISPLAY
OF P 00

.

.

.

EXIT P 22

* XI

DISPLAY DELTA P AND DELTA Vv ONCE

FOR THE FIRST TWO MARKS

(UNREJECTED MARKS) 4 #950
THE NAV MUST ACCEPT OR REJECT THE

DATA IN EACH DISPLAY.

#960

#970

#980

#990

CHECK AGC DISPLAYS PROGRAM 00

#1000



APOLLO COMPUTER LOGIC CHECKLIST [INTERFACE

COAST=STAR-LANDMARK NAVIGATION MEASUREMENT PROGRAM (P23) REV 11 6/16/66

PURPUSE ¢

AS5UMPT IONS:

PRrRUG
CunT

/0/

(1) TO OBTAIN THE ANGLE BETWEEN A NAVIGATION STAR AND AN EARTH/LUNAR LANDMARK OR THE EARTH/LUNAR HORIZON FOR

NAVIGATION PURPOSES, FOR MISSION 204 THIS PROGRAM WILL BE AN ABBREVIATED SEQUENCE FOR EXPERIMENTAL ANALYSIS ONLY, IT
WILL BE DONE ONLY FOR THE STAR/LUNAR HORIZON CASE OR THE STAR/LUNAR LANDMARK CASE.
(1) THIS PROGRAM DOES NOT REQUIRE THAT THE 1SS BE ON.
(2) THE VEHICLE POSITIONs TIME OF MARKSs AND THE OPTICS ANGLES WILL BE ON THE AGC DOWNLINK. IF THE PROGRAM IS NOT
CONDUCTED OVER A GROUND STATION THE NAV MUST RECORD THE OJPTICS ANGLES AND TIME FOR EACH MARK,
(3) THE PROGRAM MAKES NO PROVISION FOR VEHICLE ATTITUDE CONTROL AND IS INUDEPENDENT OF THE METHUD USED.
(4) THE PROGRAM IS SELECTED BY THE ASTRONAUT BY DSKY ENTRY,
AGC GRJUND CREW CHECKLIST TIME TOTAL
TIME
#1, CONFIRM OR SELECT FOLLOWING POSITIONS
AT MDC
PANEL 8
le DIRECT RCS = OFF
2e LIMIT CYCLE - ON #10
3¢ ATT|TUDE DEADBAND - MAX
4e «05G ENTRY = OFF
S5¢ LOCAL VERTICAL = OFF
6e DELTA V = OFF
Te G#N/SCS = SCS #20
8¢ ATTITUDE/MONITOR/ENTRY=-ATTITULE
9e AG6C ROLL CHANNEL = ON
10s B&D ROLL CHANNEL - ON
1le PITCH CHANNEL = ON
P23



/0%

120
13
lé4s

15

YAW CHANNEL = ON

ROLL RATE GYRO = NORMAL
PITCH RATE GYRO = NORMAL
YAW RATE GYRO = NORMAL

PANEL 25

1

r
3.

be

22

FDAI LTG = OFF

GROUP 1-ACl = CLOSED
GROUP 1-AC2 = CLOSED
GROUP 2=ACl = CLOSED
GROUP 2-AC2 - CLOSED
GROUP 1=-MNA - CLOSED
GROUP 1=MNB - CLOSED
GROUP 2-MNA = CLOSED
GROUP 2=MNB - CLOSED
DIRECT CONTROL=MNA = CLOSED
DIRECT CONTROL=MNB = CLOSED
A6C ROLL=MNA - CLOSED
A&6C ROLL=-MNB = CLOSED
B&D ROLL=MNA - CLOSED
B&D ROLL=MNB - CLOSED
PITCH=MNA = CLOSED
PITCH=MNB = CLOSED
YAW=MNA - CLOSED

YAW=MNB = CLOSED

G&N SYNC - OFF

EVENT TIMER MNA = CLOSED

EVENT TIMER MNB = CLOSED

#30

#40

#50

#80

23

23



[LE]

23, GIMBAL MOTOR CONTROL PITCH 1
BAT A - CLOSED

244 GIMBAL MOTOR CONTROL PITCH 2
BAT B = CLOSED

25+ GIMbAL MOTOR CONTROL YAW 1
BAT A = CLOSED

26e¢ GIMBAL MOTOR CONTROL YAW 2
BAT B = CLOSED
MISCELLANEOUS

le TRANSLATION CONTROLS = LOCKED
2+ ROTATION CONTROLS = UNPINNED

PANEL 6

le ATTITUDE SET = OFF

PANEL 7

le NORMAL/OFF/DIRECT ON = OFF

PANEL 2

le FDAI SELF TEST = OFF
2+ FDAL BRIGHTNESS = OFF
3. FCSM = AUTO/OVERRIDE - OVERRIDE

4o FCSM = ON/OFF/RESET = OFF

PANEL 24

le SCS POWER = ACl OR AC2
2+ RATE GYRO POWER = ACl OR AC2
3. BMAG POWER = OFF

4e ROTATION CONTROL POWER=-ACl OR AC2

#90

#100

#110

#120

#130

#1460

23

23



/64

Se

6o

TVC 1 POWER = OFF
TVC 2 POWER = OFF

PANEL 3

le
2e
3.
bo
Se

6

PITCH GIMBAL MOTOR 1 - OFF
PITCH GIMBAL MOTOR 2 = OFF
YAW GIMBAL MOTOR 1 = OFF
YAW GIMBAL MOTOR 2 = OFF
INJECT PREVALVE A - OFF
INJECT PREVALVE B = OFF

PANEL 14

-
.

2

PANEL

-
.

20
3

4

Se
6o
Te

8

e

10.

UPTEL = BLOCK
DSKY BRIGHTNESS = SET

22

IMU HTR=MNA - CLOSED
IMU HTR=MNB - CLOSED
IMU=MNA - OPEN
IMU=-MNB - OPEN
COMPUTER=MNA = CLOSED
COMPUTER=MNB - CLOSED
OPTICS=MNA - CLOSED
OPTICS=MNB - CLOSED
AC POWER=-AC1 - CLOSED
AC POWER=-AC2 - CLOSED
G+N=AC POWER = ACl

#150

#160

#170

#180

#190

23

23



SCa=5Cs
ATTITULE
PRESENT

105

+«CREW PROGe

«SELECTION
.
.
eoe
.
1S PROGRAM ALLOWED? . KEY IN STAR=LANDMARK
-------------------- seessccsssessssscsse MEASUREMENT PROGRAM
Y oN . (P23)
. V37E 23E
.
.
.
.

................ .
COMMAND CHECK esessccsssessesssess OBSERVE CHECK FAIL
FAIL ALARM . LIGHT ON

*II, CONFIRM OR SELECT FOLLOWING SWITCH
POSITIONS AT NAV STATION
le FLOODLIGHT CONTROL PRIMARY = SET

2¢ FLOODLIGHT CONTROL SECONDARY =~ SET

3+ IMU TRANSFER = COMPUTER

4e¢ OPTICS SLAVE TELESCOPE = STAR LOS
5e¢ OPTICS MODE - ZERO OPTICS

6e OPTICS HOLD = OFF

Te OPTICS CONTROLLER SPEED = HI

8¢ OPTICS CONTROLLER MODE - DIRECT
9« PANEL BRIGHTNESS CONTROL = SET
10. IMU TEMP. MODE = AUTO OVERRIDE
1le ATTITUDE IMPULSE ENABLE - OFF
12+ CONDITION LAMPS = ON

13+ AGC MODE - ON

l4e AGC BRIGHTNESS CONTROL = SET

* IIls SELECT STAR-LANDMARK OR HORIZON
NAVe MEAS, PROGRAM (P=23)

* le ENTER PROGRAM 23 V37 E 23 E
NOTE:
POSSIBLE CHECK FAILe IF PRESENT
PROGRAM DOES NOT ALLOW SELECTION
OF P23 THE CHECK FAIL LIGHT WILL
ILLUMINATE AND THE OLD PROGRAM
DISPLAY WILL REMAIN.

OBSERVE:

#200

#210

#220

#230

#240

23

23



106

CHECK FAIL LIGHT ON (LEB)

.............. == o PGNS LIGHT ON (LEB) #250
RESET CHECK esevesessccsccee PRESS ALARM RESET TD COMP FAIL LIGHT ON (MDC)
FAIL ALARM . TURN OFF CHECK FAIL GO TO BACKUP PROCEDURES AND SELECT
i Sl ssecen LIGHT A PROGRAM WHICH IS ALLOWED
.
. .
. .

@ o 8 8 4 6 % 09 o 0 s s s 8 0 e s e e 0 0 0 0 e e e s e

HOLD FOR NEW CONSULT BACKUP
PROGRAM PROCEDURES #260
SELECTION
. .
. .
. .
GO TO PROGRAM . KEY IN PROGRAM
SELECTED eeeceescescsvscee SELECTION AS DESIRED
------------ ———— V37E =--E
. #270
. .
) vee
. .
EXIT P== EXIT P=-
P e e T ———mmeme————— ——————— #* 2, CHECK AGC DISPLAYS PROGRAM 23
START STAR=LANDMARK e« MONITOR DSKY: #280
OR HORIZON NAVI=- esesessscsessescssece OBSERVE DISPLAY OF
GATION MEASUREMENT « PROGRAM 23
PROGRAM (P23) B
.
esseeees FLASH PLEASE MARK « MONITOR DSKY: #* 3, CHECK AGC FLASHES V51 FOR PLEASE #290
HOLD & V51 ssesvsssssssssssces OBSERVE FLASH OF MARK
.................. - . PLEASE MARK V51
. .
. .
. . * IVe ACQUIRE LANDMARK
. PERFORM STAR/LAND= le SELECT LANDMARK CHART AND LANDMARK,
. MARK ACQUISITION SELECT DESIRED LANDMARK FROM CHART
* PROCEDURE PER OR IDENTIFY PRE=-SELECTED LANDMARK #300
. CHECKLIST ON CHART,
. . 2. MANEUVER S/C=USE ROTATION CONTRCL
. . TO URIENT THE S$/C TO CENTER THE
. .



US55 LERO
UP1 MULE
REMOVED

/167

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

le

2.
3.

A

Be

®© © ® © 0 9 20 506 0000 00 e e 000 e e 0000000 e e e

* VIe PE

sssesessesssscssssees PERFORM SIGHTING

MARK le

2.

NOTE:

4o

LANDMARK IN THE TELESCOPE

* Ve ACQUIRE TARGET STAR IN SEXTANT FOV

SELECT STAR CHART WHICH CONTAINS

A TARGET STAR USEABLE WITH THE
SELECTED LANDMARK «

IDENTIFY TARGET STAR ON STAR CHART
AND NOTE CODE NUMBER,

PLACE OPTICS MODE SWITCH IN MANUAL
CENTER STAR IN TELESCOPE FOV

CENTER STAR IN SCT FOV WITH
OPTICS CONTROLLER BY FIRST
DKIVING SHAFT AXIS TO PLACE STAR
ON R LINE AND THEN DRIVING TRUN=-
NION AXIS TO CENTER THE STAR,
USE LO OR MED OPTICS SPEED AND
RESOLVED MODE FOR FINAL CENTER=-
ING AS REQUIRED

IF STAR IS OUTSIDE OF 60 DEGREES
FOVy PLACE THE TELESCOPE SLAVE
SWITCH IN OFFSET 25 DEGREES AND
DRIVE SHAFT AXIS TO PLACE STAR
ON R LINEs RETURN TO STAR LOS
POSITION AND DRIVE TRUNNION AXIS
TO CENTER THE STAR, USt LO OR
MED OPTICS SPEED AND RESOLVED
MUDE FOR FINAL CENTERING AS
REQUIRED

RFORM SIGHTING MARK

CHECK LANDMARK AND TARGET STAR ARE
IN SEXTANT FOvV

PLACE OPTICS CONTROLLER MODE
SWITCH AT RESOLVED POSITION
TARGETS NEAR CENTER OF FOV OR ON
THE R LINE TO MINIMIZE SIGHTING
ERRUR.

IF DESIRED ENABLE MINIMUM IMPULSE
CONTROLLER AND USE CONTROLLER TO
CONTROL SPACECRAFT DRIFT RATE AND

TO POSITION LANDMARK NEAR CENTER OF

FOVe

PRESS MARK BUTTON

#310

#320

#330

#340

#350

23

23



eossesseeeDISPLAY OPTICS ANGLESessecoscssssessssses

HOLD

HOLD

168

eee DISPLAY TIME OF MARK ceeccescceccccsccsese

.

e e o 0o s o

FLASH VERB=NOUN TO
REQUEST PROCEED AND

Vo6 N57
R1-SHAFT ANGLE
R2-TRUNNION ANGLE

OPTICS ANGLES IN
DEGREES TO NEAREST
+01 DEG FOR SHAFT
«001 DEG FOR TRUNNION

@ e o e 00 06000 0 000 000

WAIT FOR KEYBOARD
ENTRY

TERMINATE FLASH UPON
RECEIPT OF PROCEED

FLASH VERB=NQUN TO
REQUEST PROCEED AND

Vo6 N34
R1=T MARK=HRS
R2=T MARK=MIN
R3-T MARK=SEC

#* VII. CHECK AGC FLASHES VERB=NOUN TO RE=

MONITOR DSKY: QUEST PROCEED AND DISPLAYS OPTICS

OBSERVE VERB=NOUN ANGLES
FLASH TO REQUEST

PROCEED AND DISPLAY

OF OPTICS ANGLES

COORDINATE RECEIPT

V06 N57
R1 = SHAFT ANGLE
R2 = TRUNNION ANGLE

OPTICS ANGLES IN DEGREES TO
NEAREST .01 DEGREE FOR
SHAFT

«001 DEGREE FOR TRUNNION

* VIIIe COORDINATE DATA WITH MSFN

OF THIS DATA BY THE le CHECK WITH MSEN TO CONFIRM RECEIPT
GROUND « OF DATA. IF GROUND DOES NOT
IS DATA ACKNOWLEDGED ACKNOWLEDGE DATA RECORD IN FLIGHT
DATA BOOK.
Ne Yo

. .

D .
e .
RECORD DISPLAY .
DATA IN FLIGHT .
DATA BOOK .
ek ceemns ¢

. .

. .

. .
KEY IN PROCEED 2. KEY IN PROCEED

V33 E V33E

MONITOR DSKY: * IXe CHECK AGC FLASHES VERB=NQUN TO
OBSERVE VERB=NOUN REQUEST PROCEED AND DISPLAYS TIME
FLASH TO REQUEST OF MARK

PROCEED AND DISPLAY
OF TIME OF MARK

V06 N34

R1 = T MARK=HRS
R2 = T MARK=MIN
R3 = T MARK=SEC

#360

#370

#380

#390

#400

23

23



N

)

SC5=5Cs
ATTIluvte
PRESENT

/29

T MARK=TIME OF MARK
(GET)e IN HRSs MIN
AND SEC TO NEAREST
«01 SEC.

WAIT FOR KEYBOARD
ENTRY

TERMINATE FLASH
UPON RECEIPT OF
PROCEED

TERMINATE P23 AND GO
TO AGC IDLING (POO)

EXIT P23

COORDINATE RECEIPT
OF THIS DATA BY THE
GROUND

1S DATA ACKNOWLEDGED

Neo Yo

. .

. .

[ — e
RECORD DISPLAY .
DATA IN FLIGHT .
DATA BOOK .
ceceramacccaccns o
. .

. .

.
esssssssessssessees KEY IN PROCEED
. v 33

. MONITOR DSKY:
esesecscssssecscsessee OBSERVE TERMINATION
. OF P23 AND DISPLAY
OF POO

EXIT P23

T MARK = THE TIME OF MARK
(GET)e IN HRSs MIN AND SEC
TO NEAREST .01 SEC.

# X COORDINATE DATA WITH MSFN

* XI

le

2.

CHECK WITH MSEN TO CONFIRM RECEIPT
OF LATA. IF GROUND DOES NOT
ACKNOWLEDGE DSTA RECORD IN FLIGHT
DATA BOOK

KEY IN PROCEED
V33E

CHECK AGC DISPLAYS PROGRAM 00

#410

#420

#430

#440

23



APOLLO COMPUTER LOGIC CHECKLIST INTERFACE
COAST - GROUND TRACK DETERMINATION PROGRAM (P 24) REV 4 6/16/66
PURPOSE (1) TO PROVIDE THE ASTRONAUT DETAILS OF HIS GROUND TRACK WITHOUT THE NEED FOR GROUND COMMUNICATION,

ASSUMPTIONS: (1) THE PROGRAM IS SELECTED BY THE ASTRONAUT BY DSKY ENTRY,
(2) THIS PROGRAM CAN ONLY BE ENTERED FROM PROGRAM 00

PRUG AGC GROUND CREW CHECKLIST TIME TOTAL
CONT TIME
+CREW
+PROGRAM
«SELECTION

SELECT THE DESIRED
DATA DISPLAY FROM
THE FOLLOWING: #10

1=-ASTRONAUT PROVIDES

LONGITUDE AND EARLI=-

EST PERMISSIBLE TIME

FOR NEXT ARRIVAL AT

THAT LONGITUDEs AGC

PROVIDES TIME OF

NEXT ARRIVAL AT

THAT LONGITUDE

WITHIN THE ABOVE #20
CONSTRAINT

2~-ASTRONAUT PROVIDES
TIMEs» AGC PROVIDES
LATITUDEs LONGITUDE
AND ALTITUDE OF
VEHICLE POSITION AT
THAT TIME.

P24

Ho



/"

1S PROGRAM ALLOWED?

sevsevevesssssesssssssssssccsskKEY IN

Yo oN
. .
. .

« COMMAND CHECK
« FAIL ALARM

« RESET CHECK
« FAIL ALARM

« HOLU FOR NEw
PROGRAM SELECTION

.
ssesscesscevsssvsssasKEY IN

3-ASTRONAUT PROVIDES
EARLIEST PERMISS=-
IBLE TIME OF ORBIT
MAXIMUM DECLINATIONs
AGC PROVIDES NEXT
MAXIMUM DECLINATION
OF ORBIT AND TIME OF
NEXT ARRIVAL AT THAT
MAXIMUM WITHIN THE
ABOVE CONSTRAINT.

(1) (2) (3)

V65E

V66E

®ssecsssscccssscevcnsvecscssanseekKEY IN

.
seeccescssccsvscsnne
.

VOTE

OBSERVE CHECK
FAIL LIGHT ON
.
.

PRESS ALARM RESET
TO TURN OFF CHECK
FAIL LIGHT

CONSULT BACKUP
PROCEDURES

le SELECT DESIRED DATA DISPLAY:

As TIME OF ARRIVAL AT A SPECIFIED

LUNG

OR Be LAT=LONG AND ALTITUDE UF SC AT A
SPECIFIED TIME

OR Ce MAX DEC OF ORBIT AND TIME TO
NEXT MAX DEC OF ORBIT

NOTE:

POSSIBLE CHECK FAIL., IF PRESENT
PROGKAM DOES NOT ALLOW SELECTICN OF
P24 (ENTRY OF V654 V66 OR V67) THE
CHECK FAIL LIGHT WILL ILLUMINATE
AND THE OLD PROGRAM DISPLAY WILL
REMAIN

OBSERVE:
CHECK FAIL LIGHT (LEB)
PGNS LIGHT (LEB)
COMP FAIL LIGHT (MDC)

GO TO BACKUP PROCEDURES AND
SELECT A PROGRAM wHICH IS ALLOwED

#»50

»10

Pea

Pew



.
GO TO PROGRAM sesessecssssssscsvee KEY IN PROGRAM

SELECTED § SELECTION AS
S emmmmmmem — DESIRED e
. . V37E -=E
. . SossTetecceacceen
. EXIT P== * A. TO DETERMINE TIME OF ARRIVAL AT
. 3 A SPECIFIED LONGITUDE
. EXIT P==
. * (1) KEY IN V65E
s
* (2) CHECK AGC DISPALYS PROGRAM 24  #100
START GROUND TRACK + MONITOR DSKY: AFTER STATE VECTOR IS UPDATED
DETERMINATION eesessesesscsscssess OBSERVE DISPLAY OF
PROGRAM (P24) . PROGRAM 24
DELAY AND UPDATE
STATE VECTOR TO
PRESENT TIME
DISPLAY PROGRAM 24
V6TE. o VO6E «V65E #110
POSS « o o FLASH VERB- « MONITOR DSKY: » (3) CHECK AGC FLASHES VERB=NOUN
cesesesse o o NOUN TO RE=  seessssecssscsscsscss OBSERVE VERB=NOUN TO REQUEST LOAD OF T PERM
HOLD & & o GUEST LOAD OF « FLASH TO REQUEST LONG
« o T PERM LONG: LOAD OF T PERM LONG V25 N34
« «  V25N34
. ¢ memecceemccce——- . #120
e « WAIT FOR KEY- LOAD DESIRED * (4) LOAD DESIRED T PERM LONG
¢« BOARD ENTRYs eecsescsscessccssecs T PERM LONG Rl - T PERM LONG-HRS
« .« TERMINATE . R1- TPERM LONG=HRS R2 - T PERM LONG-MINS
« « FLASH UPON R2- TPERM LONG=MINS R3 - T PERM LONG=-SECS
«  « RECEIPT OF R3- TPERM LONG=SECS
« « DATA. T PERM LONG - EARLIEST PER-  #130
o . D~ T PERM LONG=EARLIEST MISSIBLE TIME (GET) OF
5 g 5 PERMISSIBLE TIME NEXT ARRIVAL AT THE SPECI-
s e . (GET) OF NEXT FIED LONGITUDE. IN HRS,
o 2 ARRIVAL AT THE MINy SEC TO NEAREST 401
. . g SPECIFIED LONGI- SEC
5 5 TUDEs IN HRSy MINs
. . s SECs TO NEAREST
o % .01 SEC.
. . . #140
na I



13

POSS

sesscscne

HOLD

PUSS

sesvsscss

HOLD

© © o 2 2 s s s e e e 0 s 0 0 80 e 0 0 e o s s 0 e e e e s e S 6 s e S e e e 0 e e S e e e 0 e S e e e e e e s e 00 e e e s e

e o0 s 0 0 0 000 e e

e e s s 0 e

FLASH VERB=-
NOUN TO .
REQUEST LOAD
OF LONG:

V22N44

®scccessesesencssnce

WAIT FOR

KEYBOARD ENT=

RY TERMINATE .

FLASH UPON ®ecccccccssssscvonne
RECEIPT OF .

DATA.

CALCULATE
TIME OF NEXT
ARRIVAL AT
THAT
LONGITUDE
INCLUDING

T PERM
CONSTRAINT

............. A
FLASH VERB= ssssccccssecvsovsnne
NOUN TO REQ=- .
UEST PROCEED
AND DISPLAY:

V06 N34

R1=T LONG=HRS

R2-T LONG=MIN

R3-T LONG=SEC

T LONG = TIME
(GET) AT
wHICH VEHICLE
wILL BE AT
SPECIFIED
LONGITUDE. IN
HRSWMINSsSECS
TO NEAREST
«01 SEC.

MONITOR DSKY: * (5)
OBSERVE VERB=NOUN

FLASH TO REQUEST

LOAD OF LONGITUDE.

REQUEST LOAD OF
V22Na4

* (6)

R2 - LONG
LOAD DESIRED LONG
R2- LONG

EAST.
LONG=LONGITUDE. PLUS «01 DEGREE
IS EAST, IN DEGREES
TO NEAREST .01
DEGREE.

MONITOR DSKY:
OBSERVE VERB=NOUN * (n
FLASH TO REQUEST

PROCEED AND DISPLAY DISPLAYS:
OF T LONG V06 N34
Rl = T LONG =
. R2 = T LONG =
. R3 = T LONG -
.
. T LONG = TIME
. WHICH VEHICLE
.
. HRS, MINS,
. «01 SEC.
.
.
.
.
.
.
.
.
.
.
.

HECK AGC FLASHES VERB=NOUN TO

LONGITUDE :

LOAD DESIRED LONGITUDE

LONG -~ LONGITUDE., PLUS IS
IN DEGREES TO NEAREST

CHECK AGC FLASHES VERB=NOUN
TO REQUEST PROCEED AND

HRS

MINS

SECS

(GET) AT
WILL BE AT

SPECIFIED LONGITUDE. IN
SECS TO NEAREST

#150

#160

#170

#180

#190

P24
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HOLD

"

@ ® e o e o o 8 s 6 6 s s 0 e e e e e B e e e e e e e s e 0 G e 6 66 &G 0 s 6 e S0 e S 6 eSS0 e 0 e 00 e e 00 e e

WAIT FOR KEY

« BOARD ENTRY
o« TERMINATE
« FLASH UPON
e« RECEIPT OF
+ PROCEED

. .

. .

. .

FLASH VERB=NOUN
TO REQUEST
PROCEED AND
DISPLAY
LATITUDE
LONGITUDE AND
ALTITUDE:

V06 N&4

Rl - LAT

R2 = LONG

R3 « ALT

.
.

.

.

.

.

.

.

.

o LAT-LATITUDE OF
e« VEHICLE. + IS

o NORTH,IN DEGREES
o« TO NEAREST .01

« DEGREE.

.

.

.

.

.

.

LONG=LONG] TUDE
OF VEHICLEe. + IS
EAST. IN DEGREES
TO NEAREST ,01
DEGREE.

ALT-ALTITUDE OF
VEHICLE ABOVE
THE FISCHER
ELLIPSOIDs IN
NAUTICAL MILES
TO NEAREST .1 NM

« WAIT FOR KEY

« BOARD ENTRY

o« TERMINATE FLASH
« UPON RECEIPT OF
« PROCEED

. DISPLAY KEY IN
PROCEED
V33E

esesvscssessscscssss MONITOR DSKY:
. OBSERVE VERB=NOUN
FLASH AND DISPLAY OF
LATITUDEs LONGITUDE
AND ALTITUDE

eesssscsscecsscssssee WHEN FINISHED WITH
. DISPLAY KEY IN
PROCEED
V33 E

(8) WHEN FINISHED WITH DISPLAY
KEY IN PROCEED
V33g

(9) CHECK AGC FLASHES VERB=NQOUN
TO REQUEST PROCEED AND
DISPLAYS:

V06 Nag
Rl =« LAT
R2 = LONG
R3 - ALT

LAT = LATITUDE OF VEHICLEs
+ IS NORTHe. IN DEGREES TO
NEAREST .01 DEGREE

LONG - LONGITUDE UF VEHICLE
+ 1S EAST. IN DEGREES TO
NEAREST .01 DEGREEt

ALT - ALTITUDE OF VEHICLE
ABOVE THE FISCHER ELLIPSQID
IN NAUTICAL MILES TO

TO NEAREST o1 NM

(10) WHEN FINISHED WITH DISPLAY
KEY IN PROCEED
V33t

#200

#210

#220

#230

LXE"

P24
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HOLDL

18

I T I

e o o 0 0 0 00 00 0

GO0 TO AGC
IDLING PRO=-
GRAM P0OO

FLASH VERB=NOUN
TO REQUEST

LOAD OF T LAT
LONG:

WAIT FOR KEY
BOARD ENTRY
TERMINATE FLASH
UPON RECEIPT OF
DATA

CALCULATE
LATITUDE AND
LONGITUDE OF
VEHICLE AT T LAT
LONG

svesecsccsscssessone
.

MONITOR DSKY:
OBSERVE DISPLAY
OF POO

EXIT P24

MONITOR DSKY:
OBSERVE VERB=NOUN
FLASH TO REQUEST
LOAD OF T LAT LONG

LOAD DESIRED T LAT
LONG:
R1=T LAT LONG=HRS
R2=T LAT LONG=MINS
R3-T LAT LONG=SECS

T LAT LONG=TIME
(GET) AT WHICH
LAT AND LONG OF
VEHICLE POSITION
1S DESIRED. IN
HRSyMINS+SECS TO
NEAREST .01 SEC.

(11) CHECK AGC DISPLAYS PROGRAM
00

Be TO DETERMINE LATTITUDEs LONG=
ITUDE AND ALTITUDE OF VEHICLE AT
A SPECIFIED TIME:

(1) KEY IN V66E

(2) CHECK AGC DISPLAYS PROGRAM 24

(3) CHECK AGC FLASHES VERB=NOUN

TO REQUEST LOAD
V25 N34

(4) LOAD DESIRED
Rl = T LAT
R2 = T LAT
R3 - T LAT

T LAT LONG
WHICH LAT

OF T LAT LONG:

T LAT LONG:
LONG = HRS

LONG - MINS
LONG - SECS

- TIME (GET) AT

LONG AND ALTI=-

TUDE OF VEHICLE POSITION Is
DESIREDs IN HRSs MINS, SECS

TO NEAREST

«01 SEC.

#260

#2170

#280

¥#290

#300

Pe4

P2a
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POSS

sevsvesene

HOLD

© 8 6 5 6 000000 0000000000 0090000 0L s

FLASH VERB=NOUN
TO REQUEST
PROCEED AND
DISPLAY
LATITUDE »
LONGITUDE AND
ALTITUDE:

V06 Néaa

Rl = LAT

R2 = LONG

R3 = ALT

LAT<LATITUDE OF
VEHICLE. + IS
NORTH,IN DEGREES
TO NEAREST ,01
DEGREE .

LONG=LONGI TUDE
OF VEHICLE. + IS
EAST. IN DEGREES
TO NEAREST ,01
DEGREE.

ALT-ALTITUDE OF
VEHICLE ABOVE
THE FISCHER
ELLIPSOID. IN
NAUTICAL MILES
TO NEAREST o1 NM

.

.

WAIT FOR KEY
BOARD ENTRY
TERMINATE FLASH
UPON RECEIPT OF
PROCEED

GO TO AGC
IDLING PRO=-
GRAM (P00}

EXIT P24

ecsseseessessnessees MONITOR DSKY:

seccvrevenscenconcee

OBSERVE VERB=NOUN
FLASH AND DISPLAY OF
LATITUDEs LONGITUDE

AND ALTITUDE

B e

esescsscevevecsvsesseWHEN FINISHED WITH

DISPLAY KEY IN
PROCEED
V33 E

MONITOR DSKY:
OBSERVE DISPLAY
OF POO

.

D

ces

.
EXIT P24

(5)

(6)

n

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

V06 Néaé
Rl = LAT
R2- «LONG
R3 = ALT

LAT = LATITUDE OF VEHICLE.
+ 1S NORTH, IN DEGREES TO

NEAREST .01 DEGREE

LONG = LONGITUDE OF VEHICLE
+ 1S EAST, IN DEGREES TO

NEAREST .01 DEGREE

ALT = ALTITUDE OF VEHWICLE
ABOVE THE FISHCER ELLIPSOID
IN NAUTICAL MILES TO THE

NEAREST o1 NM,

WHEN FINISHED WITH DISPLAY
KEY IN PROCEED

V3a3E

CHECK AGC DISPLAYS PROGRAM 00

#310

#320

#330

#340

#350

P2é4

Pea
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sescsssse

HOLL

sesee

HOLL

FLASH VERB=NOUN

TO REQUEST LOAD

OF T PERM DEC:
V25 N34

WAIT FOR KEY=
BOARD ENTRY,
TERMINATE FLASH
UPON RECEIPT

OF DATA.

FLASH VERB=NOUN 10
REQUEST PROCEED AND
DISPLAY T MAX DEC:
V06 N34
R1=T MAX DEC=HRS
R2-T MAX DEC=MIN
R3=T MAX DEC=SEC

T MAX DEC = FIRST
TIME OF ARRIVAL
(GET) AT MAXIMUM
ORBITAL DECLINATION
AFTER A SPECIFIED
TIME (GET)e IN HRS»
MINJSECs TO NEAREST
«01 SEC.

e e e 0 0 0 0 0 s

MONITOR DSKY:
OBSERVE VERB=NOUN
FLASH TO REQUEST
LOAD OF T PERM DEC

.
.
LOAD DESIRED
T PERM DEC
R1=T PERM DEC=HRS
R2-T PERM DEC=MINS
R3-T PERM DEC-SECS

T PERM DEC=-EARLIEST
PERMISSIBLE TIME
(GET) OF NEXT TIME
OF ORBIT MAXIMUM
DECLINATION. IN
HRSs MINSs SECS,
TO NEAREST .01 SEC

MONITOR DSKY:
OBSERVE VERB=NOUN
FLASH TO REQUEST
PROCEED AND DISPLAY
OF T MAX DEC

Ce TU DETERMINE THE MAXIMUM
DECLINATION OF ORBIT AND TIME TU
THE NEST MAXIMUM DECLINATION.

(BY)

(2)
(3)

(4)

(5)

ENTER V6TE

CHECK AGC DISPLAYS PROGRAM 24

CHECK AGC FLASHES VERB=NOUN
TO REQUEST LOAD OF T PERM DEC
V25 N34

LOAD DESIRED T PERM DEC:
Rl = T PERM DEC - HRS
R2 = T PERM DEC - MINS
R3 - T PERM DEC - SECS

T PERM DEC - EARLIEST PER=
MISSABLE TIME (GET) OF NEXT
TIME OF ORBIT MAXIMUM
DECLINATION. IN HKSs MINSs
SEC TO NEAREST .01 SEC

CHECK AGC FLASHES VERB=NQUN
TO REQUEST PROCEED AND
DISPLAYS:

T MAX DEC:
V06 N34
R1 = T MAX DEC = HRS
R2 « T MAX DEC = MINS
R3 « T MAX DEC = SECS

T MAX DEC = FIRST TIME OF
ARRIVAL (GET) AT A MAXIMUM
ORBITAL DECLINATION AFTER A
SPECIFIED TIME (GET)s IN
HRSy MINSs SEC TO NEAREST
«01 SEC

#360

#370

#380

#390

#4600

#6410

Pea

P2a
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HOLD

WAIT FOR KEYBOARD .

ENTRY R TR )

TERMINATE FLASH UPON .
RECEIPT OF PROCEED

FLASH VERB=NOUN TO sescscscesscesecesscs

REQUEST PROCEED AND
DISPLAY LATITUDE
(MAX DEC) LONGITUDE
AND ALTITUDE

V06 Nas

Rl = LAT (MAX DEQ)
R2 - LONG

R3 = ALT

LAT=-LATTUDE OF

VEHICLE. +IS NORTH,
IN DEGREES TO NEAR=-
EST .01 DEGREE. MAX
DEC IS THE FIRST

MAXIMUM DECLINATION
OF THE ORBIT AFTER A
SPECIFIED TIME (GET)

LONG=LONGITUDE OF
VEHICLE. + IS EAST.
IN DEGREES TO NEAR=-
EST .01 DEGREE.

ALT=ALTITUDE OF
VEHICLE ABOVE THE
FISCHER ELLIPSOID.
IN NAUTICAL MILES TO
NEAREST «1 NM.

WAIT FOR KEYBOARD
ENTRY

TERMINATE FLASH UPON
RECEIPT OF PROCEED

WHEN FINISHED WITH
DISPLAY KEY IN
PROCEED

V33 E

MONITOR DSKY:
OBSERVE FLASH VERB=
NOUN TO REQUEST
PROCEED AND DISPLAYS
LATITUDE (MAX DEC)
LONGITUDE AND
ALTITUDE

vevesesessessecasees WHEN FINISHED WITH

DISPLAY KEY IN
PROCEED
V 33 E

WHEN FINISHED WITH DISPLAY

KEY IN PROCEED
V33E

CHECK AGC FLASHES VERB=NOUN

TO REQUEST PROCEED AND
DISPLAYS:
V06 Na4
Rl = LAT (MAX DEC)
R2 - LONG
R3 - ALT

LAT = LATITUDE OF VEHICLE.
+ IS NORTH, IN DEGREES TO
NEAREST .01 DEGREE. MAX DEC
IS THE MAXIMUM DECLINATION

OF THE ORBIT AFTER A
SPECIFIED TIME (GET).

LONG = LONGITUDE OF VEHICLE
+ IS EAST. IN DEGREES TO

NEAREST .01 DEGREE.

ALT = ALTITUDE OF VEHICLE
ABOVE THE FISCHER ELLIPSOID

IN NAUTICAL MILES TO
NEAREST «1 NM.

WHEN FINISHED WITH DISPLAY

KEY IN PROCEED
V33E

#420

#430

#6440

#450

#660

P24

Pe4
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GO TO AGC IDLING
PROGRAM (P00)

.
EXIT P24

. MONITOR DSKY:
sesecssessscsscssees OBSERVE DISPLAY OF
. P00

CHECK AGC DISPLAYS PROGRAM 00

.

.

.
ece

EXIT P24

#470

P24



PURPOSE ;

ASSUMPTIONS:

PROG
CONT

/a0

APOLLO COMPUTER LOGIC CHECKLIST INTERFACE
COAST=-AGC UPDATE PROGRAM (P 27) REV 11 6/9/66
(1) TO INSERT INFORMATION INTO THE COMPUTER VIA THE DIGITAL UPLINK BY TRANSMISSION FROM THE GROUND OR VIA THE DSKY
KEYBOARD BY CREW MANUAL INPUT,

(1

THE AGC MUST BE IN THE "OPERATE" CONDITION, THE IMU MAY BE IN "STANDBY" OR "OPERATE" CONDITION,
(2

AGC UPDATES ARE OF FIVE CATEGORIES:
(A) AIM PARAMETERS FOR A MINIMUM IMPULSE THRUSTING MANEUVER (V72).
(B) AIM PARAMETERS FOR A RETURN TO EARTH (ENTRY) THRUSTING MANEUVER (V73),
(C) AIM PARAMETERS FOR AN ORBIT CHANGE THRUSTING MANEUVER (V74),
(D) VEHICLE POSITION AND VELOCITY AND TIME (RVT) (V76).
(E) TIME UPDATE (V7T).

(3) A COMPLETE DESCRIPTION OF THE AGC UPLINK FORMAT IS INCLUDED IN SECTION 343 OF R 507,

(4) THE PROGRAM IS NORMALLY MANUALLY SELECTED BY THE ASTRONAUT BY DSKY ENTRY OR BY THE GROUND BY UPLINK TRANSMISSION.
THE ABILITY OF THE AGC TO RECEIVE UPLINK TRANSMISSIONS HOWEVER IS CONTINGENT UPON THE CREW PLACING THE UPTEL
SWITCH IN THE *ACCEPT® POSITION, THE PROGRAM CAN ONLY BE ENTERED FROM P0OO AND, WHEN TERMINATED, AUTOMATICALLY

RETURNS TO POOe

AGC GROUND CREW CHECKLIST TIME TOTAL
TIME
o CREW
« PROG
«SELECTION

.
“ee
.

* | REQUEST AGC UPDATE OR RECEIVE REQUEST

CONFIRM JPDATE REQUEST AGC UPDATEe. FROM GROUND FOR AGC UPDATE
PARAMETERS AND o SPECIFY PARAMETERS
XMISSION TIME eeeeee AND COORDINATE TIME *#10
PREPARE PARA= OF XMISSION. ENSURE
METERS AT NECES=- AGC WILL BE ABLE T
SARY GROJND ACCEPT.
STATION.
o e
. .
o .
o e
e s #20
s «GROUND
« «PROG
eseses oSELECTION

e o 0 0 0 o
e o0 o



/13

NOTIFY CREW OF

UPDATE,. SPECIFY
PARAMETERS AND
COORDINATE TIME.

VERIFY THAT UP=

INTENTION TO seeeee DATE WILL BE

SATISFACTORY
WeR,Te TIME,
WORK IN PRO=-
GRESSs AND AGC
ACTIVITY.

.

e e e 00 00 00 s 0 00 00 s

WILL UPDATE BE
DONE AUTOMATI=
CALLY BY AGC UP-

WILL UPDATE BE DONE
AUTOMATICALLY BY AGC

« UPLINK FROM GROUND

LINK FROM GROUND +eesOR MANUALLY BY CREW

QR MANUALLY BY
CREW DSKY INPUT

« DSKY INPUT

AUTO. «MAN AUTO. MAN
. . . .
. . . .
. . . .
. .

o TRANSMIT UP= o RECEIVE AND

o DATE BY VOICE oes «RECORD UPDATE
o« LINK TO CREW ’e "eoe=es cem———-
9 ST oo i . .
. . . .
. . . .
. v . .
. . . .
. EXIT P 27 . .
. . .
. B e 5 o 5 e .
. SET UPTEL Sw TO

. ACCEPT

. —ememe——— cmmcee

. .

. e

SELECT THE DESIRED
TYPE OF JPLATE:

le MIN IMP V 72

2+ ENTRY Vv 73

.
GO TO UPTEL
ACTIVITY LIGHT
OUT (BELOW)

3. ORBIT CHANGE V 74

4e RVT V 76

S5¢ TIME v 77

le 2. 3. 4s 5
. . . .
. . . .
. . . .
. . . .
. . . .
. . . .
. . . .
. . . .

le

2.

3.

Ae
B
De

SPECIFY PARAMETERS TO GROUND OR

VERIFY PARAMETERS FROM GROUND AND
COORDINATE TIME OF TRANSMISSION OF

UPDATE. ENSURE
TO ACCEPT.

AGC WILL BE ABLE

IF UPDATE [S TO BE AUTOMATIC SET

UPTEL SWITCH AT ACCEPT AND MONITOR

AGC UPDATE, PROCEED TO STEP Vv 3.

IF UPDATE 1S TO BE VIA VUICE

TRANSMISSION RECORD THE UPDATE
RECEIVED BY VOICE LINK. SELECT
THE CORRECT ONE

KEY

INV 72 E

IMPULSE DATA

KeY
KeY
KeY

INV 73 E
INV 74 E
INV 76 E

OF FOLLOWING:
FOR MINIMUM

FOR ENTRY DATA
FOR ORBIT CHANGE
FOR RVT DATA

#40

#50

rag

27



1S PROGRAM
ALLOWED?

/28

eesccscsvsssessnsecesMIT

. VTTE

. . . . . .
. . . . . .
. . . . . .
. . . . . .
. . D D D .
. . . . . .
. . . . .
. . 0 . o SELECT THE DESIRED
. . . o TYPE OF UPDATE:
. TRANS=.o . . o lo MIN IMP V 72
sese MIT . . e 2, ENTRY V 73
. VI2E . . . e 3, ORBIT CHANGE V74
ceasee, . . e 4¢ RVT Vv 76
. . . « 5. TIME V77
. . . D
—————— . o le 2¢ 3. 4. 5
. TRANS=, . . . .
ssseseee MIT . . . . .
B VT3E . . . .
—————— . . . .
D . . . .
. . . . .
cm———— . . .
. TRANS=. . . .
sssevsscscaceMIT o . . .
. VT4E o . . .
cmm——— . . . .
. . . .
. . .
—————— . .
. TRANS=» . .
seecsssesescseseeMIT . . .
. VT6E . .
. .
. .
. .
. .
. .
. .
. .
. .

. .
cemmca,
. KEY INe

secscccssscsvsvsrsecscsnseeVI2E o
E cammmn,

© © © 00 00 00 200000000000 e e e e e e

. KEY INe
es0ssesescscssssssescanssascsesVI3E o
. SmSm——
.

.

. KEY

®ecssssscsssssscssvscevvonvenansnsVT4E
. ———

® © 9 0 9 26 o % e 0 8 0 0 0 e e e G e 8 0 S G s S S e e e e s e e e e s e s e e e

#80

Ee KEY IN V 77 E FOR TIME UPDATE

#90

#100

#110

#120

#130

P27
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KEY INe

®eccccscscscccsecccccesssvscssessscnessVIOE o

KEY IN

®eecssscsccesscessssesscessssosesessnceeV/TE

COMMAND CHECK
FAIL ALARM

RESET CHECK
FAIL ALARM 5

HOLL FOR NEW
PROGRAM
SELECTION

GO TO PROGRAM
SELECTED .

EXIT P==

es0scesesecsesscsese

escesecvsecsescscnne

Z
seessessssessessssss OBSERVE CHECK FAIL

LIGHT ON

PRESS ALARM RESET TD
TURN OFF CHECK FAIL
LIGHT

CONSULT BACKUP
PROCEDURES

KEY IN PROGRAM
SELECTION AS DESIRED
V37e-=-E

.
EXIT P==

* 11,
NOTE:

MONITOR DSKY

POSS|BLE CHECK FAIL.

PROGRAM DOES NOT ALLOW SELECTION OF

IF PRESENT

P27 THE CHECK FAIL LIGHT wILL
ILLUMINATE AND THE OLD PROGRAM

DISPLAY WILL REMAIN,.

OBSERVE:

CHECK FAIL LIGHT ON (LEB)

PGNS LIGHT ON (LEB)

COMP FAIL LIGHT ON (MDC)

GO TU BACKUP PROCEDURES AND SELECT

A PRUGRAM WHICH IS ALLOWEL.

#140

#150

#160

#170

#180

ray

27



.
HOLD

124

e o s 8 e 0o s 0 20 s 0 s e e

START COAST=

AGC UPDATE

PROGRAM (P27)
DISPLAY PROGRAM 27

CHANGE DOWNL INK
LIST

MAKE DOWNLINK
COUNTER ONE

GET ADDRESS OF
FIRST BUFFER
STORAGE REGISTER
AND PUT IN UPADR
(DEFINED BELOW)

FLASH VERB=NOUN scececscvcsscsscesccsscse

TO REQUEST LOAD
OF DATA IN
MACHINE ADDRESS
SPECIFIED IN R3 ..
AND DISPLAY:
v2l NOl
R1=BLANK
R2=UNCHANGED
R3=UPADR

UPADR=-THE ADDRESS
OF AN ERASABLE
MEMORY LOCATION
TO BE USED FOR
TEMPORARY
STORAGE OF THE
DATA WORD NEXT

. .

« MONITOR DOWNLINK;

«+OBSERVE VERB=NOUN

« FLASH AND DISPLAY
OF UPADR

DO I WISH TO
TERMINATE

® e 9 e 0 000 00

MONITOR DSKY:
eescscsssvsscsvssescse OBSERVE DISPLAY
OF PROGRAM 27

MONITOR DSKY:
OBSERVE VERB=NOUN
FLASH TO REQUEST
LOAD OF DATA AND
DISPLAY OF UPADR

secsccescoe

.
.
.
.
.
.
.
.
.
.

1.

2e

NOTE:

CHECK AGC DISPLAYS PROGRAM 27 AND
LIGHTS UPTEL ACTIVITY LIGHT

CHECK AGC FLASHES VERB=NOUN TO
REQUEST DATA LOAD AND DISPLAYS;
v21 Nol
R1 = BLANK
RZ = UNCHANGED
R3 - UPADR

UPADR = THE ADDRESS OF AN
ERASABLE MANOEY LOCATION TO
BE USED FOR TEMPORARY
STORAGE OF THE WORD NEXT
LOADED

#190

#200

#210

#220

#230

I

21



c oo .
. . . .
. oo .
. o .
5 oo .
LOADED. . e « DO I WISH TO .
. o « TERMINATE .
. . ¢ CeSTacetasecceceeeeeg
. . o o Yo
. . o e
. o s s
WAIT FOR KEY=  eeess TRANSMIT TERMIN= o o s
BOARD ENTRY. . TE v e e o
DISPLAY DATA V34 E R o
IN R1 AS IT IS =eceeeeee- ———— o0 e
LOADED 5o 4
¢  Seasmscscas) Coseses « .
eeees TRANSMIT UPDATE o« . oo
B P o e e
A

. .o
. .o
¢ mmmec—cecece—. ————

TERMINATE FLASH . o« KEY IN DATA FOR .

UPON RECEIPT OF scecsescscsscesccnccnaseee UPDATE! .

TERMINATE OR DATA & XXXXX .
---------------- OBSERVE DATA LOADED
. . TO BE DISPLAYED IN
. « DATA Rl

ceven . Cm—mm— e ————— —em-

ol . .

ot . .

oK . o

oM . .

ol . .

oN . .

oA . .

oT . .

ok . .

. . .

. . .

. . .

. . .

. . .

. . .

¢ mmmmeeccccceee .

. IS DOWNLINK .

. COUNTER = X .

. WHERE : .

. V 72y X= 12 .

. V 73, X= 09 .

. V T4y X= 11 .

. V 76y X= .

. vV 77y .

¢  mmemmemmee—eceea .

. Ne .

. . .

. . .

. . .

. . .

. . .

. . .

® © e 0 6 5 c © 0 e © 0 0 e 0 0 8 0 O S S G SO B S S OG0 060 S0 S S0 e S E S 0 S 6 S0 S0 e 00 e e e e e

* 111

* IV,

NOTE:

PROGRAM 27 MAY BE TERMINATED WHEN
DESIKED BY KEYING IN TERMINATE
V34E

KEY IN DATA FOR UPDATE. OBSERVE
DATA LOADED TO BE DISPLAYED IN R1:
Rl = XXXXX

REPEAT DATA LOADING PROCEDURE UNTIL
ALL KEQUIRED DATA HAS BEEN ENTERED,

AGC wILL REPEAT VERB=NOUN FLASH AND
DISPLAY NEW UPADR FOR EACH R1 DATA
LOAD UNTIL ALL REQUIRED DATA HAS
ENTEKED

#240

#250

#260

#270

#280

#290

21
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.o . . » . N
.. . . . . .
.. . . . . .
.. . . . . . P 27
s . . . . .
.. . . . . .
¢ s meme=- e . . .
e o INCREMENT o . . 5
e« s« UPADR AND . % . .
.. DOWNL INK . . . . #300
« o« COUNTER . . . .
.. . . . .
.. . . . . .
.. . . . . .
sesessscee . . . .
.. . . . .
.. . . .
D) SELECT NEW LOCATION . . .
.. FOR UPADR FOR . . .
.« e POSSIBLE IDENTIFIER . 5 o #310
.. OF UPDATED INFORM=- . . .
O ATION TO BE CORRECT= . . .
) ED . . .
.o . . .
.. . . . .
) . . . .
ols. . . .
.. . . e« * V COMPLETE DATA LOAD CORRECTIONS.
“ e .. .
o o o FLASH VERB=NOUN eeccecccccccscssscesssess MONITOR DSKY: . ® le CHECK AGC FLASHES VERB=NOUN TO #320
e o o TO REQUEST LOAD o o OBSERVE VERB=NOUN . REQUEST LOAD OF OCTAL IDENTIFIER
e o o OF OCTAL IDENTIFIER o FLASH TO REQUEST . AND DISPLAYS:
e« o IN MACHINE ADDRESS ¢ see=eec-ccececeema-=, LOAD OF OCTAL . V21 NO2
e« o o SPECIFIED IN R34eeeeeMONITOR DOWNLINK: o IDENTIFIER . R1 = BLANK
HOLD « o« AND DISPLAY: « OBSERVE FLASH TO . . R2 = UNCHANGED
DY v21l No2 REQUEST LOAD OF . oY oN . R3 = UPADR
) R1 = BLANK OCTAL IDENTIFIER . . . .
e ¢« o« R2 = UNCHANGED . . « ® 2., ACCEPT OR CORRECT DATA (FOR MANUAL
e« o« o R3 = UPADR mmmemmmeee— e ————— . . CONTROL)
4 8 8 mmmeee e cccme———e . . . . #330
“ .. . . . . . Ae NAy ACCEPTS DATA:
“ e . . . . . KEY IN PROCEED
RO . . . . . V33E
.. . . . . .
o0 . . . . . OR Be NAV WISHES TO CHANGE DATA
“« s . . . LOADED:
e« o o WAIT FOR KEYBOARD DO I WISH TO . . .
« o o ENTRY, DISPLAY OCTAL TERMINATE . . . (1) KEY IN OCTAL IDENTIFIER OF
o o o IDENTIFIER IN Rl AS wececccccccceccmaca=, . . REGISTER TO BE CHANGED.
e o o IT IS LOADED, Yo Ne & . . OBSERVE DATA LOADED TO BE #340
. e . . e . . DISPLAYED IN Rl.
e . . . . Rl = XXE
... . « o DO I WISH TO .
... . e« o TERMINATE . (2) REPEAT DATA LOADING PROCEDURE
... . . e . AS IN II AND III ABOVE UNTIL
o 6 & . ceccccascccmes o o Yo Ne o REQUIRED CHANGES IN DATA LOAD
“ e e eeeee TRANSMIT . e . .. HAVE BEEN MADE.
D . TERMINATE e . ..
O R . e . ..
L . . . LA
v s e .« . . ..
. e o e . ..
e .« e . .. P a7
o el .« . . ..
OO . . . ..
e . . . ..
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© e o e e 0 00 s 0 0 0 08 00 s e

TERMINATE FLASH

UPON RECEIPT
OF TERMINATE

OR XXE

.
.

.

.

.

vV 34 E .
.............. p

o .
seseecsessscssssssnans
. .
.

.

DO I WISH TO
CHANGE DATA

LOADED?
Ne oY
. .
. .
. .
. .
. .
(R 5
. TRANSMIT .
eeseeFINAL .
B PROCEED .
V33 E .

. TRANSMIT OCTAL
seses IDENTIFIER OF
. REGISTER TO BE
CHANGED
X X E

PROCEED
oT X
oE X
oR oF
oM .
ol .
oN .
oA .
o7 .
oE .
. .
cessseese
.

.

.

.

. .
. ..

. .

. ..

. O

. ..

. ..

O S O W5 o e B > G . o
KEY IN TERMINATE ..
V 34 E T
CaoavEseeebtswes . .
o .

o .

..

. .

. e

.o

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

DO I WISH TO CHANGE

.
DATA LOADED .
.

Ne Ye o
. o .
. LI
. ..
. e
. o
.

o .

D)

..

o .

)

..

o e

o .

. .

.

.o

KEY IN OCTAL IDENTI= «
FIER OF REGISTER TJ
BE CHANGED .

XXE .
OBSERVE IDENTIFIER .
TO BE DISPLAYED IN .
Rle .

————— %
. .
. .

(3) KEY [N PROCEED
V33E

#350

#360

#370

#380

#390

#400

27

27
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© 6 06 00 00 0000000000 0000e00e e
e s s 0

@ 6 06 00 60 0000000000000 0e000a
.

e e o0 0 o

SHIFT UPDATE
PARAMETERS
INTO WORKING
REGISTERS

IS OCTAL IDENTIFIER
POSITIVE

Ne

oY
.
.

IS OCTAL IDENTIFIER
GREATER THAN X

WHERE :
V 72 X= 12
V 734 X= 09
V 74y X= 11
V 764 X= 14
V 77+ X= 01
Ye oN
) .
.

PUT ADDRESS OF
COMPONENT TO BE
CORRECTED INTO UPADR

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

secssssesscsnns

(SEE ABOVE)

#410

#420

#6430

#440

#450

el

21
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.
TURN OFF UPTL cscesscceccsascseaccsccccss
ACTIVITY LIGHT .

+MONITOR DOWNLINK;
» OBSERVE JPTL ACTIV=
ITY LIGHT ouT

CHANGE DOWNLINK secevscscs
LIST TO ORIGINAL

.
................ °
. .
. .
.
. .
TERMINATE seccesccccscesscsnsssscoscccsnsce
P 27 AND . .
GO TO POO .
« MONITOR DOWNLINK;
essesssses OBSERVE TERMINATION
........ « OF P27, THE RETURN
. TO POOs AND REVERSION
. TO ORIGINAL DOWN=-
. LINK FORMAT,
. -
.
.
.
cee
EXIT P27

* 3. OBSERVE UPTL ACTIVITY LIGHT OuT
MONITOR DSKY:

OBSERVE UPTL ACTIV=

ITY LIGHT OUuT

.
.
.
.
.
.
.
.
.
.
.

MONITOR DSKY:
OBSERVE TERMINATION
OF P27 AND DISPLAY
OF PROGRAM 00

* 4s CHECK AGC DISPLAYS PROGRAM 00

* 5. SET UPTEL SWITCH TO BLOCK.
SET UPTEL SWITCH
TO BLOCK

.
.
.

“ee

.
EXIT P27

#460

#470

#480

#490

ras



PURPOSE :

ASSUMPTIONS:

130

APOLLO COMPUTER LOGIC CHECKLIST INTERFACE
PRE THRUSTING=ORBIT CHANGE PROGRAM (P 31) REV 16 6/16/66

(1) TO CALCULATE THE REQUIRED VEHICLE VELOCITY (VR), FOR AN ORBIT CHANGE THRUSTING MANEUVER. GIVEN:
(A) A TIME OF IGNITION.

(B) THE LATITUDE AND LONGITUDE OF A GROUND POINT ON THE DESIREL TRACK AND THE ALTITUDE OF THE DESIREL ORoll
OVER THE MEAN EQUATORIAL RADIUS AT THIS GROUND POINT,

(C) THE PERIOD OF THE DESIRED ORBIT.
(2) TO MAKE THIS CALCULATION BASED UPON MANEUVER DATA APPROVEDs AND KEYED INTO THE AGCs BY THE ASTRONAUTs OR GROUND,

(3) TO DISPLAY TO THE ASTRONAUT AND THE GROUND CERTAIN SPECIFIC DEPENDENT VARIABLES (ORBITAL PARAMETERS) ASSOCIATED
WITH THE CALCULATED VR AND TIGN FOR FINAL APPROVAL BY THE ASTRONAUT/GROUND,

(4) TO COMPUTE A PREFERRED IMU ORIENTATION AND A REQUIRED VEHICLE ATTITUDE FOR THRUSTINGe THIS ORIENTATION ANU
ATTITUDE WILL BE USED By THE INFLIGHT ALIGNMENT PROGRAM(S) TO ALIGN THE IMU AND CSM HWEN:

(A) THE IMU 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 MANEUVER TO THE THRUSTING ATTITUDE WITHOUT IMU REALIGNMENT IF DESIRED.

(1) BEFORE STARTING THIS PROGRAM THE GROUND CAN UPDATE THE NAVIGATION STATE VECTOR OR INSERT AIM PARAMETERS, THIS
IS DONE BY DOING COAST=AGC UPDATE PROGRAM (P27).

(2) THE PROGRAM MUST BE DONE OVER A TRACKING STATION FOR REAL TIME GROUND PARTICIPATION IN AGC DATA INPUT AND OUTPUT,
HOWEVER AIM PARAMETERS MAY BE SENT UP FROM THE GROUND AND STORED FOR FUTURE AGC COMPUTATION, LIKEWISE AGC COMPUTEL
VARIABLES MAY BE STORED FOR LATER VERIFICATION BY THE GROJND., THESE STORAGE CAPABILITIES ARE LIMITED ONLY TO THE
PARAMETERS FOR ONE THRUSTING MANEUVER AT A TIME.

(3) THE 1SS MAY BE IN STANDBY OR OPERATEs THE G#N START JP AND CHECK OUT PROGRAM (P05) AND THE INFLIGHT ALIGNMENT=-
IMU ORIENTATION DETERMINATION PROGRAM (P51) SHOULD BE COMPLETED BEFORE THr SELECTION OF THIS PROGRAM UNLESS THIS
PROGRAM IS SELECTED ONLY FOR DATA LOADING AND THRUSTING PARAMETER COMPUTATION., TIME AND RCS FUEL MAY BE SAVEL, AND
SUBSEQUENT IMU ALIGNMENT DECISIONS GREATLY SIMPLIFIED IF P51 1S PERFORMED IN SUCH A WAY AS TO LEAVE THE IMU
INERTIALLY STABILIZED AT AN ORIENTATION AS CLOSE AS POSSIBLE TO THE OPTIMUM ORIENTATION DEFINED BY THIS PROGRAM,
THE 1SS THUS MAY BE:

(A) OFF (STANDBY).
(B) ONs AND NOT ALIGNED SINCE TURN ON

(C) ON AND AT AN INERTIAL ORIENTATION KNOWN ONLY INACCURATELY BY THE AGCs I.E. HAVING BEEN ALIGNED AT
LEAST ONCE SINCE TURN ON BUT NOT WITHIN THE LAST =<HRS

(D) ON AND AT AN INERTIAL ORIENTATION KNOWN ACCJRATELY BY THE AGCs IeEs HAVING BEEN ALIGNED WITHIN
THE LAST =-=HRS
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PRUG
CONT

1F (A) IS TRUE
IF (B) IS TRUE
IF (C) IS TRUE
IF (D) IS TRUE
AND (D) HOWEVER
ORIENTATION MAY
WHICH IS UNSATIS

(4) IT IS NORMAL

(5) THIS PROGRAM
MANEUVER IGNITIO

AGC

PROGRAM 05 AND 51 MUST BE PERFORMED BEFORE THIS PROGRAM CAN BE COMPLETED.

PROGRAM 5] MUST BE PERFORMED BEFORE THIS PROGRAM CAN BE CUMPLETED.

THE AGC MAY OR MAY NOT HAVE A SATISFACTORY INERTIAL REFERENCE TO ACCURATELY COMPLETE THE PROGKAM,
THE AGC HAS A SATISFACTORY INERTIAL REFERENCE TO ACCURATELY COMPLETE THE PROGRAM, CASES (B), (CQ)
ARE FURTHER SUBJECT TO THE CONSTRAINT OF LARGE MIDDLE GIMBAL ANGLEs I.Es THE EXISTING INERTIAL
CAUSE A MIDDLE GIMBAL ANGLE GREATER THAN 15 DEGREES AT THe THRUSTING ORIENTATION OF THE CSM,
FACTORY AND WILL BE INDICATED BY PROGRAM ALARM,

LY REQUIRED THAT THE 1SS BE ON FOR 1 HOUR PRIOR TO A THRUSTING MANEUVER.

31

1S SELECTED BY THE ASTRONAUT BY DSKY ENTRY AT LEAST == MIN BEFORE THE ESTIMATED TIME OF THE THRUSTING

Ne

GRJOUND CREW CHECKLIST TIME TOTAL
TIME

+CREW PROGe
«SELECTION
.
eoe
.

* 1 SELECT PRETHRUSTING=ORBIT CHANGE
o KEY IN PRETHRUSTING=- PROGRAM (P31)
ssesesessssssesscsss ORBIT CHANGE

oN ® PROGRAM (P31) 1o ENTER PRETHRUSTING ORBIT CHANGE #10
. V37E 31E PROGRAM:

. Va1E 31E

. NOTE:

: POSSIBLE CHECK FAIL.IF PRESENT

COMMAND CHECK
FAIL ALARM

RESET CHECK
FAIL ALARM

PROGRAM DOES NOT ALLOW SELECTION OF

ssessccsscccscne OBSERVE CHECK FAIL P31 THE CHECK FAIL LIGHT wILL
. LIGHT ON ILLUMINATE AND THE OLD PROGRAM
Senenete = ess e - DISPLAY WILL REMAIN
. #20
. OBSERVE:
.
¢: A I=sokssscoossssessmes CHECK FAIL LIGHT ON (LEB)
essescescscescsceses PRESS ALARM RESET TO PGNS LIGHT ON (LEB)
. TURN OFF CHECK FAIL COMP FAIL LIGHT ON (MDC)

LIGHT

e e 0 00 00 00 00

31



135

. . .
. . .
. . .
. . .
. . .
. . .
O —mmemeee—- GO TO BACKUP PROCEDURES AND
. HOLD FOR NEW CONSULT BACKUP SELECT A PROGRAM WHICH IS ALLOWED
. PROGRAM PROCEDURES
. SELECTION
. D0 00000 0400 D W G 0 S . .
. . .
. . .
. . .
¢  emmemecmccceccee- .
. GO TO PROGRAM ssesssesssescsessess KEY IN PROGRAM
. SELECTED . SELECTION AS DESIRED
. B ] V37E --E
. .
. . .
. . .
. see eoe
. . .
. EXIT P== EXIT P==
2+ CHECK AGC DISPLAYS PROGRAM 31

START PRETHRUSTING= . MONITOR DSKY:
ORBIT CHANGE ssesvssssssesesseses OBSERVE DISPLAY OF
PROGRAM (P31) . PROGRAM 31

.

.

.
DO PRETHRUSTING . DO PRETHRUSTING * [1 PERFORM PRETHRUSTING=ORBIT CHANGE

ORBIT CHANGE DATA eesssccessscssce
LOAD ROUTINE (R=35),

ORBIT CHANGE DATA DATA LUAD ROUTINE (R=35)
LOAD ROUTINE (R=35).

BASED ON THE STORED
AIM PARAMETERS
MANEUVER DATA
COMPUTE NECESSARY
PARAMETERS FOR THE
THRUSTING MANEUVER
INCLUDING PERIGEE
ALTITUDEs APOGEE
ALTITUDE AND DELTA V
REQUIRED (DEFINED
BELOW)

oo s 0 e

#30

#40

#50

#60

#70

#80

31

31
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CLEAR STORAGE AREA #90
FOR THRUSTING MANEU-
VER PARAMETERS AND
STORE RESULTS OF
ABOVE CUMPUTATION.
.
.
.
PUT AIM PARAMETERS #100
AND PERIGEE ALT»
APOGEE ALT AND DELTA ecceccess
V REQUIRED ON AGC .
DOWNLINK TO REMAIN .
THERE UNTIL TERMINA=- .
TION OF THE PROGRAM. .
.
. . * IIl. EVALUATE THE THRUSTING PARAMETERS
. .
. . * le. CHECK AGC FLASHES VERB=NOUN TO RE=- #110
¢ e eee . . QUEST PROCEED AND DISPLAYS THRUST=-
eeevecsee FLASH VERB=NOUN TO  seeesvscsssscsceseee MONITOR DSKY: ING PARAMETERS:
HULD o  REQUEST PROCEED AND . . « OBSERVE VERB=NOUN Vo6 N45
DISPLAY THRUSTING . o FLASH AND DISPLAY OF R1-APOGEE ALT
PARAMETERS: . . THRUSTING PARAMETERS R2-PERIGEE ALT
V06 N&5 . ¢« meeememaccccccscece- R3-DELTA V REQUIRED
R1-APOGEE ALT . . .
R2-PERIGEE ALT . . . APOGEE ALT = ALTITUDE OF
R3-DELTA V REQ. . . . APOGEE ABOVE FISCHER
. . . ELLIPSOID . IN NAUTICAL #120
APOGEE ALT - ALTITUDE . . . MILES TO NEAREST ,1 NM,
OF APOGEE ABOVE . . .
FI1SCHER ELLIPSOID . . . PERIGEE ALT = ALTITUDE OF
IN NAUTICAL . . . PERIGEE ABOVE FISCHER ELLIP
MILES TO . . . =SOID¢IN NAUTICAL MILES TO
NEAREST «1 NM, . . . NEAREST o1 NM.
. . .
PERIGEE ALT = ALTITUDE . .
OF PERIGEE ABOVE . . . DELTA v REWUIRED - SPS
FISCHER ELLIPSOID. . . . DELTA VvV REGUIRED TO ACCOM=- #130
IN NAUTICAL . . . PLISH MANEUVER, IN FT/SEC
MILES TO . . . TO NEAREST FT/SEC.
NEAREST o1 NMs . . .
. . .
. . .
. . .
. . .
o . .
. . .
. . .
. . .
. . .
. . .
. .
. .
. . .
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DELTA V REQUIRED =
SPS DELTA vV RE=-
QUIRED TO ACCOM=
PLISH MANEUVER,.
IN FT/SEC TO
NEAREST FT/SEC.

© 9 9 ¢ 9 ® 5 8 8 e 0 s 5 0 6 8 e 8 s e e s e S 0 e s S s e e e e e s e s e e s e e e e e e se e e

AND DELTA V RE= .
QUIREDs COORDI=sqee
NATE EVALUATION .
OF AGC COMPUTED
PARAMETERS WITH

WITH THE
GROUND

. . .
. . .
. . .
. . .
. . .
. . .
. . LA AR R .
. . . . .
. . .
. . o IS A GROUND STATION
. . o AVAILABLE FOR CON=
. . + FIRMATION OF THESE
. . o PARAMETERS?
. . .
. . o Yo oN
. . . . .
. . ° . .
. . e .
. . « . .
.. .
MONITOR AGC ese0eCOORDINATE .
DOWNLINK TELE= « « EVALUATION OF .
METRY OF APOGEE o THE AGC COMPU- .
ALTy PERIGEE ALTs o TED PARAMETERS .
.
.
.
.
.

ASTRONAUT

SELECT ONE OF THE
FOLLOWING FIVE
ALTERNATIVES:

(1) IF THE CALCJ-
LATED DATA IS
SATISFACTORY s
PERFORM THE THRJU=
STING MANEUVER
USING THE AGC
CALCULATED PARA=
METERS WITHOUT
GROUND CONFIRMA=
TION.

(2) 1F THE CALCJ-
LATED DATA IS NOT
SATISFACTORY AD=-
JUST THE CALCULA=-
TED PARAMETERS B8Y
RESELECTING P 31
AS NECESSARY AND
CHANGING THE
LOADED AIM PARA=
METERS UNTIL AGC
COMPUTED PARAMET=
ERS ARE SATISFAC=
TORY. THEN

2.

COORDINATE EVALUATION OF THE AGC
COMPUTED PARAMETERS WITH THE
GROUND

#140

#150

#160

#170

#180

31

31
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PERFORM THE THRJ=
STING MANEUVER.
(3) REMAIN AT
THIS POINT IN THE
AGC PROGRAM UNTIL
GROUND CO=-ORDINA=
TION IS AVAILABLE
(4) SELECT A NEW
PROGRAM AS DE=-
SIRED UNTIL
GROUND CO=-ORDINA=
TION IS AVAILABLE
THEN RESELECT
P 3ly LEAVE AIM
PARAMETERS
UNCHANGED ETCe.
(5) SELECT A NEW
PROGRAM AS DE=
SIRED AND PERFORM
THRUSTING MANEU=-
VER USING BACKUP
PROCEDURE «
o3 2¢le
oo 4o o
S5e

.
© © @ 9 2 4 @926 0 e 8 e e e e e 00 s 0 00 s e s e e e e e s

ARE THESE
PARAMETERS
SATISFACTORY
FOR USE BY THE
AGC FOR THE
THRUSTING
MANEUVER?

SELECT ONE OF
THE FOLLOWING
FOUR ALTERNA=
TIVES:

© ® 2 9 0 8 0 0 00 0 90 0 e e e e e e e e e e e e e s e e

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

#190

#200

#210

#220

#230

31

31
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WAIT FOR KEYBOARD
ENTRY.

.
sssc0ccessssccscsese
.

(1) 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.
(2) OBTAIN NEW
AIM PARAMETERS
FROM THE GROUND
BY VOICE LINK»
RESELECT P 31,
KEY IN NEW DATAs
ETC.

(3) SELECT THE
COAST=AGC UPDATE
PROGRAM (P 27).
LOAD NEW AIM
PARAMETERS FROM
THE GROUND VIA
THE AGC UPLINK+
OR BY CREW

DSKY INPUT.
OBSERVE NEW AIM
PARAMETERSETC.
(4) TERMINATE

P 31 BY SELECT=-
ING A NEW PRO=-
GRAM AS DESIRED
AND PERFORM THR=
USTING MANEUVER
USING BACKUP

PROCEDURES.

le

2,

3.

4, sesesssse
. .
. .
D .

KEY IN PROGRAM
SELECTION AS
DESIRED
V37E--E
.

© ® © 9 6 5 5 8 5 5 S 8 e S s e S S G G TG GG S S GG OO S 6 G e G E0 e e e e e e e

Ao

OR

NAV REJECTS PARAMETERS:

(1)

(2)

RESELECT P31 AND LOAD DESIRED
DATA

SELECT P27 (SEE P27 CHECK
LIST) AND LOAD DESIRED DATA
BY AGC UPLINK OR VOICE LINKe
RESELECT P31,

#240

#250

#260

#270

#280

#2590

31

31
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TERMINATE FLASH UPON .

RECEIPT OF PROCEED

OR NEW PROGRAM« .
Pe « NEW

Re « PROGRAM

Oe .

Ce .

Eoe  e=mmece=e —————

Ee GO TO PROGRAM

De SELECTED.

¢  memececccccce=-

. .

. .

. ves

. .

. EXIT P 31

.

.

.

COMPUTE
(1) INITIAL THRUST
DIRECTION.

(2) PREFERRED IMU
INERTIAL
ORIENTATION.

X = UNIT (X )

-SM =5C

¥ =UNIT (X X R)

-SM -5C =

74 SUNIT (X X Y

=-SM =SM  =5M
WHERE :

X

= THE DIRECTION

=5C  OF THE SPACE=-

R

(3)

CRAFT +X AXIS
AT TIGNe

= THE EARTH
CENTERED POSITION
RADIUS VECTOR
AT TIGN.

TTI - TIME TO
GO TO SPS
IGNITION.

)

EXIT P 31

e e e 9 e 0 00 o0

ssssssecssssescssese KEY IN PROCEED

OR (3) SELECT NEW PROGRAM AND PER=
FORM THRUSTING WITH BACKUP
PROCEDURES

Be NAV ACCEPTS PARAMETERS:
KEY IN PROCEED
V33 E

#300

#310

#320

#330

#340

31



HOLD

138

(4) INITIAL VALUE
OF VG VECTOR.

STORE (1)(2)(3) AND
(4) FOR USE BY
SUBSEQUENT COMPUTA=
TIONS.

FLASH VERB=NOUN
TO REQUEST PROCEED
AND DISPLAY;
V16 N35
R1=TTl =~ HRS
R2=TTI1 = MIN
R3=-TT1 - SEC

TTI - TIME TO GO TO
SPS IGNITION, IN
HRSs MINs SEC TO
NEAREST .01 SEC.

© o @ e 6 s o 6 0 0 8 8 e 0 e 0 e s s e s e 0 s s s e e s e s s e

.
sceccscscsscesscssesse
.

MONITOR DSKY:
OBSERVE VERB=NOUN
FLASH AND DISPLAY
OF TTl.

SET TTE CLOCKS
(MDC+LEB)

* IV SET

* le

" 2.

A

Be

Ce

De

Ee

Fe

Ge

NAV

Ao

UP TTE CLOCKS FOR TT]

CHECK AGC FLASHES VERB=NUUN TO
REQUEST PROCEED AND DISPLAYS TTI:
V1é N35
R1«TTI = HRS
R2-TTI = MIN
R3«TTI - SEC

TTI = TIME TO GO TO SPS
IGNITION IN HRSs MIN, SEC
TO NEAREST ,01 SEC

SET CLOCKS

PILUT:

SET DIGITAL EVENT TIMER START/
STOP SW AT STOP

SET DET RESET/UP/DOWN/ SW AT
RESET

ALJUST DET SEC SW TO ADVANCE
TIMER TO POINT OF SYNCHRONIZA-
TION

AUJUST DET MIN SW TO ADVANCE
TIMER TO POINT OF SYNCHRONIZA-
TION

StT DET RESET/UP/DOWN Sw AT DOWN

SET DET START/STOP SW TO START
AT SYNC TIME

NAV CONFIRM LEB CLOCK SET

KeY IN PROCEED
Vi 33 €

RESET TTE CLOCK AT LEB TO ZERO
SET TTE CLOCK FOR TIME DISPLAYED

#350

#360

#370

#380

#390

#400

31

3l



. .
. .
. .
. .
. .
. . ON DSKY (SYNC TO NEAREST MINUTE)
. .
. . Ce START TTE CLOCK AT SYNC TIME
.
WAIT FOR KEYBOARD .
ENTRY.
TERMINATE FLASH UPON . KEY IN PROCEED #410
RECEIPT OF PROCEED ssessccssssssessssnns V 33 E

IS THE [SS ORIENTA=-
TION KNOWN FLAG SET?
(CHECK REFSMFLG)

#420
oY oN
. .
- .
. 1S [SS ZERO FLAG
. SET?
. oY oN
. . . NOTE: #430
. ¢ mecccccccccee . IF IMU IS ON STANDBYs AGC WILL
. e TERMINATE P== seeesecsscscsssceees MONITOR DSKY: DISPLAY P05, AFTER P05 THE AGC
. e AND GO TO GeN . OBSERVE TERMINATION SELECTS P00, CREW THEN SELECTS Psl,
. o STARTUP OF P== AND DISPLAY AFTER P51 AGC RETURNS TO P0O.
. « PROGRAM (P0O5) OF PO5S CREW MUST RESELECT P31
L liiee- i ——le ——————
. . . . NOTE:
. . . . IF IMU HAS NOT BEEN ALIGNED SINCE #440
. . eee X TURN ON AGC WILL DISPLAY PS51. AFTER
. . . . P51 AGC RETURNS TO POO,
. . EXIT P31 EXIT P31 CREW MUST RESELECT P31
..
.
. TERMINATE P== . MONITOR DSKY:
. AND GO TO IMU ssessccsecsscessceees OBSERVE TERMINATION
. ORIENTATION . OF P== AND DISPLAY #6450
. DETERMINATION OF P51
. PROGRAM (P51)
: EXIT P31 EXIT P31
139 .



COMPUTE GIMBAL
ANGLES AT INITIAL
S$/C THRUST ORIENTA=-
TION IF THE PRESENT
IMU ORIENTATION IS
HELDe

FLASH VERB=NOUN TO
REQUEST PROCEED AND

sseeeceeee DISPLAY THE GIMBAL

HOLD

196

ANGLES THAT WILL
EXIST AT THE INITIAL
S/C THRUST ORIENTA=-
TION IF THE PRESENT
IMU ORIENTATION IS
HELD:

V06 N17

Rl = 0G ROLL

R2 - 1G PITCH

R3 - MG YAW
ALL GIMBAL ANGLES IN
DEGREES TO NEAREST
«01 DEGREE.

WAIT FOR KEYBOARD
ENTRY

.
®seseccsccocsnsscnne
°

MONITOR DSKY:
OBSERVE VERB=NOUN
FLASH AND DISPLAY OF
GIMBAL ANGLES AT THE
THRUST ORIENTATION.

15 MIDDLE GIMBAL
ANGLE GREATER THAN
15 DEGREES?

oY N
. .
. .

DO INFLIGHT ALI=- o
GNMENT CSM=-1MU .
ALIGN PROGRAM .
(P53). .
KEY IN .

V37E 53E .
WHEN ABOVE PRO=
GRAM 1S COMPLETE .
SELECT THRUSTING .
=ORBIT CHANGE .
PROGRAM (P41). .

*

le

CHECK AGC FLASHES V

REQUEST PROCEED AND DISPLAYS GIMBAL

ANGLES THAT WILL EX
S/C THRUST ORIENTAT

ERB=NOUN TO

IST AT THE
ION IF THE

PRESENT IMU ORIENTATION IS HELD:

Vo6 N17

Rl = 0G ROLL

R2 = 1G PI
R3 = MG Y
ALL GIMBAL ANGLES I
NEAREST .01 DEGREE.

IF THE MIDDLE GIMB
DISPLAYED IS GREAT

TCH

AW

N DEGREES TO

AL ANGLE
ER THAN 15

DEGKEESy SELECT THE FOLLOWING IN

ORDER:

Ae INFLIGHT ALIGNMENT=-CSM/IMU ALIGN

PROGRAM (P53)
Key IN
V37E 53E

B. THRUSTING=ORBIT
(Psl)
KEY IN

V37E 4lE

CHANGE PROGRAM

#460

#470

#480

#490

#¥500

#510

31

31
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ADVISE CREW .
WITHIN secscesensee
GROUND

CAPABILITY,

e e 0 000 00

.
EXIT P31

DO I WISH TO MAKE

THE THRUSTING MANE=
EUVER WITH THE PRE=-
SENT IMU ORIENTATION

CONSIDER:

(A) THE TIME SINCE

THE LAST FINE
ALIGNMENT OF TH
IMU

(B) Is TIME
CRITICAL?

(C) IS RCS

FUEL CRITICAL?

(D) DOES THE

GROUND CONCUR WITH

THE THRUSTING
MANEUVER AT THI

E

S

IMU ORIENTATION?

oN Y
.
DO INFLIGHT ALI=
GNMENT IMU/CSM
ALIGN PROGRAM
(P53).
KEY IN
V3TE 53E

WHEN THE ABOVE
PROGRAM IS COM=-
PLETE SELECT
THRUSTING=O0RBIT
CHANGE PROGRAM
(P&l)

EXIT P31

2.

A.

OR Be

3.

PANE
le
&

3

4
Se
6o

Te

IF THE MIDDLE GIM

DISPLAYED IS LESS THAN 15 DEGREES:
REALIGN THE IMU IF DESIRED AFTER

CUNSIDERING THE

(1)  TIME SINCE LAST FINE ALIGN=-

MENT OF THE
(2) 1S TIME CRIT
(3) IS RCS FUEL
(4)  DOES GROUND

THRUSTING WITH PRESENT IMU

ORIENTATION?

SELECT INFLIGHT ALIGNMENT=CSM/IMU

ALIGN PROGRAM (PS5
KEY IN
V37E S3E
AGC REQUESTS SE
AFTER P53 IS CO

ACCEPT PRESENT [MU ORIENTATION
FOUR THRUSTING AFTER CONSIDERING

(1)=(4) ABOVE.

CONFIRM OR SELECT FOLLOWING SwITCh

POSITIONS AT MDC:
L8

DIRECT RCS = OFF

LIMIT CYCLE - OFF
ATTITUDE DEADBAND
«05G¢ ENTRY = OFF

LOCAL VERTICAL =

DELTA V = OFF

G+N/SCS = G+N

BAL ANGLE

FOLLOWING:

IMU
ICAL?
CRITICAL

CONCUR WITH

3)
LECTION OF P4l

MPLETED.

CONTINUE BELOW

= MAX

OFF

#520

#530

#540

#550

#560

#570

31

31



8¢ ATTITUDE/MONITOR/ENTRY=MONITOR
9¢ A6C ROLL CHANNEL = OFF
10s B&D ROLL CHANNEL = ON
11e PITCH CHANNEL = ON
#580
12+ YAW CHANNEL = ON
13+ ROLL RATE GYRO = NORMAL
l4¢ PITCH RATE GYRO = NORMAL

15¢ YAW RATE GYRO = NORMAL

PANEL 25 #590

le FDAI LTG = ACl
2+ GROUP 1=ACl = CLOSED
3. GROUP 1=AC2 = CLOSED
4e GROUP 2-ACl = CLOSED
#600
5¢ GROUP 2=AC2 = CLOSED
6e GROUP 1=MNA = CLOSED
7. GROUP 1=MNB = CLOSED
8¢ GROUP 2=MNA = CLOSED
9¢ GROUP 2=MNB = CLOSED
#610
10s DIRECT CONTROL=MNA - CLOSED
1le DIRECT CONTROL=MNB = CLOSED
12+ A6C ROLL=MNA - CLOSED
13, A6C ROLL=-MNB - CLOSED
l4s B&D ROLL=MNA - CLOSED
15« B&D ROLL=MNB = CLOSED
16+ PITCH=MNA = CLOSEL
17+ PITCH=MNB = CLOSED

18¢ YAW=MNA = CLOSED

© 8 4 o 4 6 8 8 8 8 8 e e % 8 G 0 0 6 0 6 G e e s s G S G S e S G e S s 6 86 6 G e 86 00 6 e e 6 e e s e e e e e
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19+ YAW=MNB = CLOSED

20e GEN SYNC - OFF

2le EVENT TIMER MNA = CLOSED
22+ EVENT TIMER MNB - CLOSED

23+ GIMBAL MOTOR CONTROL PITCH 1
BAT A - CLOSED

24e GIMBAL MOTOR CONTROL PITCH 2
BAT B = CLOSED

25+ GIMpAL MOTOR CONTROL YAW 1
BAT A - CLOSED

26+ GIMBAL MOTOR CONTROL YAW 2
BAT B = CLOSED
MISCELLANEOUS

le TRANSLATION CONTROLS = LUCKED

2+ ROTATION CONTROLS = PINNED

PANEL 6

le ATTITUDE SET = OFF

PANEL 7

le NORMAL/OFF/DIRECT ON = OFF

PANEL 2

le FDAL SELF TEST = OFF
2+ FDA] BRIGHTNESS = SET
3. FCSM = AUTO/OVERRIDE = OVERRIDE

4e FCSM = ON/OFF/RESET = OFF

PANEL 24

#630

#640

#650

#660

#670

#680

3l

31
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2e

3.

4o

Se

6

SCS POWER = ACl
RATE GYRO POWER = ACl
BMAG POWER = AC2
#690
ROTATION CONTROL POWER - AC2
TVC 1 POWER = OFF

TVC 2 POWER = OFF

PANEL 3

2

3

4

5

6

#700
PITCH GIMBAL MOTOR 1 - OFF

PITCH GIMBAL MOTOR 2 = OFF
YAW GIMBAL MOTOR 1 =- OFF
YAW GIMBAL MOTOR 2 = OFF
INJECT PREVALVE A = OFF

#710
INJECT PREVALVE B = OFF

PANEL 14

le

20

PANEL

2

3.

Se

6

8

UPTEL = BLOCK

DSKY BRIGHTNESS = SET
#720

22

IMU HTR=MNA - CLOSED
IMU HTR=MNB - CLOSED
IMU=MNA - CLOSED
#730
IMU-MNB =~ CLOSED
COMPUTER=MNA - CLOSED
COMPUTER=-MNB = CLOSED
OPTICS=MNA - OPEN

OPT[CS=MNB - OPEN



/75

SCO=G+N
MUNITUR
PrReSENT

@ © o 8 % 8 ° 00 8 6 s e s s e e 6 0 0 06 e e e e e e 0SS e e e 00000 e e e

TERMINATE FLASH UPON . KEY IN PROCEED
RECEIPT OF PROCEED eescssscscesssssseses V 33 E
OR NEW PROGRAM .

Pe «NEW

Re «PROGRAM
Oe .

Co  =mmc—cccccca=e
Ee GU TO PROGRAM

E. SELECTED.

De  =mmeeceeme——--

4o

9e
10,
1le
C
p
le
20
3.
4
S5e
be
Te

Be

Se

AC POWER=AC]1 =« CLOSED
AC POWER=ACZ = CLOSED
G&EN=AC POWER = ACIL
ONFIRM OR SELECT FOLLOWING SWITCH
OSITIONS AT NAV STATION
FLOODLIGHT CONTROL PRIMARY = OFF
FLOODLIGHT CONTROL SECONDARY - OFF
IMU TRANSFER = COMPUTER
OPT(CS SLAVE TELESCOPE - STAR LOS
OPT|CS MODE - ZERO OPTICS
OPTICS HOLD - OFF
OPTICS CONTROLLER SPEED = HI
OPT|CS CONTROLLER MODE - DIRECT
PANEL BRIGHTNESS CONTROL = OFF
IMU TEMP. MODE = AUTO OVERRIDE
ATTITUDE [MPULSE ENABLE = OFF
CONVITION LAMPS = OFF
AGC MODE - ON
AGC BRIGHTNESS CONTROL = OFF

KEY IN PROCEED
V33E

#740

#7150

#760

#1770

#7780

#790

> 31
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ssssssnse

HOLD

EXIT P31

SELECT FINAL VEHICLE
ATTITUDE FOR USE BY
ATTITUDE MANEUVER
ROUTINE.

. ——————— B . -
DO ATT CONTROL MODE esseevscscecscecsseeeD0 ATT CONTROL MODE
CHECK ROUTINE (R 1)e . CHECK ROUTINE (R 1)

.
DO ATTITUDE MANEUVER sseesecscscesessesss DO ATTITUDE MANEUVER

ROUTINE (R 21)e « ROUTINE (R 21).

.
FLASH VERB=NOUN TO . MONITOR DSKY:
REQUEST PLEASE PER= sseeesscsscsscssscse OBSERVE VERB=NOUN
FORM SELECTION OF « FLASH TO REQUEST

THRUSTING=0RBIT
CHANGE PROGRAM (P41):

PLEASE PERFORM
SELECTION OF Pé4le

V50 NO7 eemmem e ——————
R1=-00041 .
.
. .
WAIT FOR KEYBOARD . KEY IN REQUEST FOR
ENTRY. seesssessessssscsseses THRUSTING-ORBIT
. CHANGE PROGRAM (P41)
V37E 41E

TERMINATE FLASH UPON
RECEIPT OF NEW PRO=-
GRAM.

e e o0 0 0 0 00

* vl

* VII

* VIII

OR 2.

PERFURM ATT CONTROL MODE
CHECKk ROUTINE (R1)

PERFURM ATTITUDE MANEUVER
ROUTINE (R21)

CHECK AGC FLASHES VERB=NOUN TO
REQUEST PLEASE PERFORM SELECTION
OF P4l:

V50 NO7
R1-00041

WHEN READY TO COMMENCE THRUSTING=
ORBIT CHANGE PROGRAM (P41)
KEY IN

V37E 4l1E

SELECT NEW PROGRAM AS DESIRED

#800

#810

#820

#830

#840

#6850

31



SCoO-G+N
ATTITULE
PRESENT

155=ATT

CUNT MOLE
PRESENT

97

TERMINATE P 31 AND . MONITOR DSKY:
GO TO PROGRAM seesessscsccsscesses OBSERVE TERMINATION 3, OBSERVE DISPLAY OF PROGRAM
SELECTED. . OF P31 AND DISPLAY SELECTED.
OF PROGRAM SELECTED.
. .
. .
EXIT P 31 EXIT P 31

#860

31



PUKPOSE &

ASSUMPTIONS:

/48

APOLLO COMPUTER LOGIC CHECKLIST INTERFAZE
PRETHRUSTING = RETURN TO EARTH PROGRAM (P 32) REV 14 6/28/66
(1) TO CALCULATE THE REQUIRED VEHICLE VELOCITY (VR)s AND TIME OF IGNITION (T IGN) FOR A RETURN TO EARTH SPS THRUSTING
MANEUVER TO A SPECIFIED LANDING POINT GIVEN:
(A) LATITUDE AND LONGITUDE OF THE LANDING POINT,
(B) ALLOWABLE DELTA Ve
(2) TO MAKE THIS CALCULATION BASED UPON MANEUVER DATA APPROVEDs AND KEYED INTO THE AGCs BY THE ASTRONAUT OR GROUNU.

(3) TO DISPLAY TO THE ASTRONAUT AND THE GROUND CERTAIN SPECIFIC DEPENDANT VARABLES (ORBITAL PARAMETERS) ASSOCIATED
WITH THE CALCULATED VR AND TIGN FOR FINAL APPROVAL BY THE ASTRONAUT/GROUNU,

(4) TO COMPUTE A PREFERRED IMU ORIENTATION AND A REQUIRED VEHICLE ATTITUDE FOR THRUSTINGs THIS ORIENTATION AND
ATTITUDE WILL BE JSED By THE INFLIGHT ALIGNMENT PROGRAM(S) TO ALIGN THE IMU AND CSM WHEN:

(A) THE 1SS IS NOT SUFFICIENTLY ACCURATELY ALIGNED.
(B) A MIDDLE GIMBAL ANGLE GREATER THAN 15 DEGREES WILL EXIST AT THE THRUSTING ATTITUUE.
(5) TO DO THE CSM MANEUVER TO THE THRUSTING ATTITUDE WITHOUT IMU REALIGNMENT IF DESIRED.

(1) BEFORE STARTING THIS PROGRAM THE GROUND CAN UPDATE THE NAVIGATION STATE VECTOR OR INSERT AIM PARAMETERS, THIS
IS DONE BY DOING COAST = AGC UPDATE PROGRAM (P 27).

(2) THE PROGRAM MJUST BE DONE OVER A TRACKING STATION FOR REAL TIME GROUND PARTICIPATION IN AGC DATA INPUT AND OUTPUT.
HOWEVER AIM PARAMETERS MAY BE SENT UP FROM THE GROUND AND STORED FOR FUTURE AGC COMPUTATION, LIKEWISE AGC COMPUTED
VARIABLES MAY Bt STORED FOR LATER VERIFICATION BY THE GROJUND, THESE STORAGE CAPABILITIES ARE LIMITED ONLY TO THE PARA-
METERS FOR ONE THRUSTING MANEUVER AT A TIME,.

(3) THE 1SS MAY BE IN STANDBY OR OPERATEe THE G#N START JP AND CHECK OUT PROGRAM (P05) AND THE INFLIGHT ALIGNMENT=
IMU ORIENTATION DETERMINATION PROGRAM (P5]) SHOULD B COMPLETED BEFORE THr SELECTION OF THIS PROGRAM UNLESS THIS
PROGRAM 1S SELECTED ONLY FOR DATA LOADING AND THRUSTING PARAMETER COMPUTATION., TIME AND RCS FUEL MAY Bg SAVEL, AND
SUBSEQUENT IMU ALIGNMENT DECISIONS GREATLY SIMPLIFIED IF P51 IS PERFORMED IN SUCH A WAY AS TO LEAVE THE IMU
INERTIALLY STABILIZED AT AN ORIENTATION AS CLOSE AS POSSI3LE TO THE OPTIMUM ORIENTATION DEFINED BY THIS PROGRAM,
THE 1SS THUS MAY BE:

(A) OFF (STANDBY).
(B) ONs AND NOT ALIGNED SINCE TURN ON

(C) ON AND AT AN [NERTIAL ORIENTATION KNOWN ONLY INACCURATELY BY THE AGCs I.Ee HAVING BEEN ALIGNED AT
LEAST ONCE SINCE TURN ON BUT NOT WITHIN THE LAST =<HRS

(D) ON AND AT AN INERTIAL ORIENTATION KNOWN ACCJRATELY BY THE AGCs leEe HAVING BEEN ALIGNED WITHIN
THE LAST ==HRS



IF (A) IS TRUE PROGRAM 05 AND 51 MUST BE PERFORMED BEFORE THIS PROGRAM CAN BE COMPLETED,.

IF (B) IS TRUE PROGRAM 5] MUST BE PERFORMED BEFORE THIS PROGRAM CAN BE COMPLETED,

IF (Q) IS TRUE THE AGC MAY OR MAY NOT HAVE A SATISFACTORY INERTIAL REFERENCE TO ACCURATELY COMPLETE THE PROGKAM,

IF (D) IS TRUE THE AGC HAS A SATISFACTORY INERTIAL REFERENCE TO ACCURATELY COMPLETE THE PROGRAM, CASES (B), (C)
AND (D) HOWEVER ARE FURTHER SUBJECT TO THE CONSTRAINT OF LARGE MIDDLE GIMBAL ANGLE, I.E, THE EXISTING INERTIAL
ORIENTATION MAY CAUSE A MIDDLE GIMBAL ANGLE GREATER THAN 15 DEGREES AT THt THRUSTING ORIENTATION OF THE CSM,
WHICH IS UNSATISFACTORY AND WILL BE INDICATED BY PROGRAM ALARM.

(4) IN ANY CASE WHERE G+N IS RESPONSIBLE FOR ENTRY CONTROLs THE PROGRAM SHOULD BE PERFORMED TO CALCULATE AND STOURE THE
PREFERRED IMU ORIENTATION, THIS APPLIES WHETHER OR NOT THE DE=ORBIT THRUSTING MANEUVER IS CONTROLLED By G+N.

(5) IT IS NORMALLY REQUIRED THAT THE ISS BE ON FOR 1 HOUR PRIOR TO A THRUSTING MANEUVER.

(6) THIS PROGRAM [S SELECTED BY THE ASTRONAUT BY DSKY ENTRY AT LEAST --MIN BEFORE THE ESTIMATED TIMg OF THE
THRUSTING MANEUVER IGNITION.

PrRUG AGC GROUND CREW CHECKLIST TIME TOTAL
CONT TIME

+«CREW PROGe

«SELECTION

.

.

voe

.
---------------------------------------- * 1 SELECT PRETHRUSTING=RETURN TO EARTH
IS PROGRAM ALLOWED? . KEY IN PRETHRUSTING= PROGRAM (P32)

seessccsssccsscscsss RETURN TO EARTH

oY oN . PROGRAM (P32) #10
. . V37E 32E le ENTER PRETHRUSTING=RETURN TO EARTH
. . PROGRAM:
. . V37E 32E
. .
. NOTE:
¢ mmmmmmmmmmeme—ee .
. COMMAND CHECK esscsccescccsssscsesee OBSERVE CHECK FAIL POSSIBLE CHECK FAILe IF PRESENT
. FAIL ALARM . LIGHT ON PROGRAM DOES NOT ALLOW SELECTION OF
¢ emmesescc-meees=-  eeeescscccc-cccc-o-- P32 THE CHECK FAIL LIGHT wILL
. . . ILLUMINATE AND THE OLD PRUGRAM #20
. . . DISPLAY WILL REMAIN.
. . .
. . . OBSERVE:
. . . CHECK FAIL LIGHT ON (LEB)
¢ meeeccccceccoce- & A werassese-cecsscasas PGNS LIGHT ON (LEB)
. RESET CHECK eesesssessscesscesnece PRESS ALARM RESET T COMP FAIL LIGHT ON (MDC)
. FAIL ALARM . TURN OFF CHECK FAIL
¢ emmeemcmscececee- LIGHT
: #30
: P 3¢

149



/%0

HOLD FOR NEW
PROGRAM
SELECTION

GO TO PROGRAM
SELECTED

@ o e 6 6 o o0 o 60 6 00 0 s 00 00 08 e 0 e e
.

START PRETHRUSTING=
RETURN=TO=EARTH
PROGRAM (P32)
DISPLAY PROGRAM 32

DO PRETHRUSTING
RETURN TO EARTH DATA
LOAD ROUTINE (R=36).

BASED ON THE STORED
AIM PARAMETERS
COMPUTE NECESSARY
PARAMETERS FOR THE
THRUSTING MANEUVER
INCLUDING TIME OF
SPS IGNITIONs MISS
DISTANCE AND GAMMA

(El) (DEFINED BELOW).

® e 0 0 000 0

0
secsecceseccscsccssne
.

.
ss0ecsccsgsoccsccsnne
.

CONSULT BACKUP
PROCEDURES

KEY IN PROGRAM
SELECTION AS DESIRED
V37E --E

.
EXIT P

MONITOR DSKY:
OBSERVE DISPLAY OF
PROGRAM 32

DO PRETHRUSTING
RETURN TO EARTH DATA
LOAD ROUTINE (R=36).

GO 70 BACKUP PROCEDURES AND SELECT

A PROGRAM WHICH IS ALLOWED.

2+ CHECK AGC DISPLAYS PROGRAM 32

* I1 PERFORM PRETHRUSTING=-RETURN TO EARTH
DATA LUAD ROUTINE (R=36)

#80

32



e e 0 0 0 0o

CLEAR STORAGE AREA
FOR THRUSTING MANEU=-
VER PARAMETERS AND
STORE RESULTS OF

#9590
ABOVE COMPUTATION,.
.
.
.
PUT AIM PARAMETERS
AND TIGs GAMMA (EI)
AND DELTA R ON AGC ssecscscs
DOWNLINK TO REMAIN #lou
THERE UNTIL TERMINA=-
TION OF THE PROGRAM.
.
. * I1le EVALUATE THE THRUSTING PAKAMETERS
.
. e e o o i 0 - . Semesetessmensssnse * le CHECK AGC FLASHES VERB=NUUN TC
esesssese FLASH VERB=NOUN TO seseccsessecves MONITOR DSKY: REQUEST PROCEED AND DISPLAYS Tl¢:
HOLD o REQUEST PROCEED AND . OBSERVE VERB NOUN V06 N33
DISPLAY: FLASH AND DISPLAY R1=TIG HRS #LlC
VOe N33 OF TIGe R2-TIG MIN
R1=T[G=HRS X LU I L KLl L R ) R3-T1G SEC
R2=TIG=MIN .
R3=-T1G=SEC . TIG = TIME OF SPS IGNITICN
. (GET) IN HRSes MINs SECs TU
TIG - TIME OF SPS . NEAREST .01 SEC.
IGNITION (GET) IN seecvcne .
HRSs MINe SECe TO .
NEAREST .01 SEC. .
s . #leo
. .
. .

°

WAIT FOR KEYBOARD seessesesccssesssese EVALUATE THE » 2o EVALUATE THE DISPLAYEDL TiGe whih
ENTRY, . DISPLAYED TIGe WHEN COMPLETE KEY IN PROCEED
TERMINATE FLASH UPON COMPLETE KEY IN ¥ 33 E

RECEIPT OF PROCEED. PROCEED

e ———— vV 33 E

cecmmcemme—m———c—e—— - L]

/51
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.
HOLD

/52

e e 0o 0 0 0

FLASH VERB=NOUN TO
REQUEST PROCEED AND
DISPLAY THRUSTING
PARAMETERS:

V06 N&7

R1=GAMMA (EI)

R2-DELTA R

R3=VI (EI)

GAMMA (EI):

FLIGHT PATH ANGLE:
ANGLE BETWEEN INERTIAL
VELOCITY AND THE

LOCAL HORIZONTAL AT
THE ENTRY INTERFACE
ALTITUDE (300400 FT)e
IN DEGREES TO NEAR=
EST .01 DEGREE.

DELTA R = MISS DIS=-
TANCE BETWEEN
DESIRED SPLASH POINT
AND THE CALCULATED
SPLASH POINT FOR A
THRUSTING 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
OVERSHOOT (+) OR
UNDERSHOOT (=) OF THE
DESIRED SPLASH POINT
IN NAUTICAL MILES TO
NEAREST o1 NM,

VI (EI) = INERTIAL
VELOCITY AT THE
ENTRY INTERFACE
ALTITUDE (3004000
FT)e IN FT/SEC TO
NEAREST FT/SEC.

e e o s 06 0 00 000 0 e

@ © © © % 6 2 © 5 0 6 0 0 © e 8 s e 8 S G S S S S 0 G S SO S e S 6 S eSS S0 0L e e e C e e e s 0 e 00 e e o

.
®seccsccece
.

MONITOR DSKY:
OBSERVE VERB=NOUN
FLASH AND DISPLAY OF
THRUSTING PARAMETERS

© ® © o 0 0 9 % 2 0 0 8 0 s 0 e 06 6 6 s s e G s 6 e e e S e s e e e e e e e e 00 s e e e e e e e

*

3.

NOTE:

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

V06 N&7
R1 = GAMMA (EI)
R2 - DELTA R

R3 = VI (EI)
GAMMA (EI) = FLIGHT PATH
ANGLE:

ANGLE BETWEEN INERTIAL
VELOCITY AND THE LOCAL
HORIZONTAL AT THE ENTRY

INTERFACE ALTITUDE
FT)e
«01 DEGREE.

(3004000
IN DEGREES TO NEAREST

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 (+)

IN NAUTICAL MILES TO
NEAREST «1 NM.

OR UNDERSHOOT
OF THE DESIRED SPLASH POINT

VI = INERTIAL VELOCITY AT

THE ENTRY INTERFACE
ALTITUDE

(3004000 FTa)e

FT/SEC TO NEAREST FT/SEC,.

THE GeN ENTRY EQUATIONS WILL AIM

FOR THE DESIRED SPLASH POINT
ORDINATES LOADED IN R36)
CALCULATED SPLASH POINT,.

(CO-

NOT THE
THUS THE

ENTRY EQUATIONS WILL ATTEMPT TO

DRIVE DELTA R TO ZERO.

(=)

IN

#140

#150

#160

#¥170

#180

32
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1s

A GROUND STATION

AVAILABLE FOR CON=-
FIRMATION OF THESE
PARAMETERS?

Ye

MONITOR AGC sesess
DOWNLINK TELE= «
METRY OF TIGs

GAMMA (EI)

DELTA R AND VI .
(EI) COORDINATE ¢ee
EVALUATION OF .
AGC COMPJUTED
PARAMETERS WITH
ASTRONAUT «

© ® 6 2 0 % e 6 s e 0 0 e 0 8 e e e e e s e s e e e e e e e e e e e e e e e e

«COORDINATE

EVALUATION OF
THE AGC COMPU-

WITH THE
GROUND «

.
.
.
TED PARAMETERS .
.
.
.

SELECT ONE OF
THE FOLLOWING
FIVE ALTERNA=-
TIVES:

(1) IF THE CALCJU=-
LATED DATA IS
SATISFACTORY »
PERFORM THE THRU=-
STING MANEUVER
USING THE AGC
CALCULATED PARA=
METERS WITHOUT
GROUND CONFIRMA=
TION,

(2) IF THE CALCJ-
LATED DATA IS NOT
SATISFACTORYs AD=
JUST THE CALCULA-
TED PARAMETERS BY
RESELECTING P 32
AS NECESSARY AND
CHANGING THE
LOADED AIM PARA=-
METERS UNTIL AGC
COMPUTED PARAMET=
ERS ARE SATISFAC-
TORY. THEN
PERFORM THE THRJ=-
STING MANEUVER.
(3) REMAIN AT

b

COOKDINATE EVALUATION OF THE AGC
COMPUTED PARAMETERS WITH THE
GROUND

#190

#<00

#210

#c20

#¢30

32
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THIS POINT IN THE
AGC PROGRAM UNTIL
GROUND CO=-ORDINA=-
TION IS AVAILABLE
(4) SELECT A NEW
PROGRAM AS DE=-
SIRED UNTIL
GROUND CO=-ORDINA=
TION 1S AV<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>