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CMC/LGC CLOCK SYNCHRONIZATICN ROLTINF (R33} LGGIC REV €6 04/11/68

PURPOSE: {11 T0 SYNCHRONIZF THE LGC CLOCK WITH THE CMC CLOCK.

ASSUMPTIONS: (1) SYRCHRONIZATICN REGQUIRES THE VALUE OF THE DIFFERENCE BETWEEN THE TWO CLOCKS. THIS VALUE MAY RE OBTAINED DIRECTLY
FROM CO-ORDINATED READING OF THE TWD CLOCKS R MAY BE PROVIDED RY THE GROUND FROM DOWNLINK MONITORING OF THE CLDCKS.

12) THE CMC IS CN. THE LGC MUST ONLY BE ON UNTIL SATISFACTORY COMPARAT IVE REANINGS HAVE BEEN MADE BY THE CREW OR
GROUND.,

(3)  THIS ROUTINE IS SELECTED AY THE ASTRONAUT BY DSKY ENTRY.
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EnIT » DEGRFES IM TEGRERS .
» TOMEAPEST 07 .
. OFGPFFE .
. . . .
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+0h . . . .
A . . . . ¥150
PCR . . . .
11 . . . .

WATT FNR KFEYROARD

FMTORY . 4160
TERMINATE FLASH UPAN o e
PECEIPT NF PRNCFFEN wassessesssasssnsnas WHFN FINTSHEN WITH
———————————————————— . THIS NISPLAY KEY IN
« PROCFEFD PPOCEFN
- - 170
FXIT P24 FXIT R3s

CHANMGE CONTRCY MOTES

LNRIC DFY N4 prR MIT &4
RFY N5 pre 204
Dre 4495
PEY N4 Oro R1A
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PURPOSF:

ASSUMPTIONS :

LUNAR LANDMARK SELFCTICKN ROUTINE (R35) LCGIC REV 09 11727768

1y

TC DISPLAY T0 THE ASTRONAUT THE TIME AT WHICH THE SPACECRAFT WILL PASS OVER THE LANDING SITE.
TO CALCULATE AKC CISPLAY FIVE |ANDMARKS WHICH WILL BE SUITARLE FDR NAVIGATICN.
TO CALCULATE AND ODISPLAY THE TIME AT WHICH THE SPACFECRAFT WILL PASS OVER FACH LANDMARK.

THIS ROUTINE SHCULLD BE SELECTED BY THE NAVIGATOR IN LURAR ORBIT PRIOR TO SELECTION OF THE CRBITAL NAVIGATION
PROGRAM (P22).

(2}  THIS ROUTINE MAY BE SELECTED MNNLY DURING THE CMC IDLING PRNGRAM (POO).
++
+09 (3) THE SELECTEC LANDMARKS ARF NOT NECESSARILY DISPLAYED IN CHRONOLOGICAL ORDER,
e
EDIT
PROG CMC GROUND CREW CHECKLIST TIME TOTAL
CONT TIME
«CREW ROUTINE
+SELECTIGN
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FCTION RGQUT INE . e
. . #10
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TURN OGN CPEFRATOR
ERROR LIGHT

[ )

* % & % & @ w 4 w v s 9

FLASH VERB-ACUN TO
REQUFST RESPONSE AND
DISPLAY T-LAT-LGONG
VNAEN3L
R1 00XXX
RZ 000XX
R3 XXX
IN HOURS=-MIN-SEC TO
THE NEAREST .01 SEC
NOTE: FIRST
DISPLAY WwILL RE
PRESENT G.F.T.

L N N NN N

ssEssss e BB

* 4 & 2 & & & 3 4 & a ¥ »

s 8 e & 4 8§ ¢ & 9 8

[ERERER R

MONITOR DSKY: DOES
OPERATOR ERROR LIGHTY
COME ON INDICATING
THAT THIS ROUTINE
CAN NOT RE SELECTED
AT THIS Tliwme?

IN ORDER TO
USE THIS
ROUTINE KEY
IN VATEGDE
AND THEN KEY
IN V79E

[ T TR T R I )

MONITOR DSKY:
OBSERVE VEREB NOUN
FLASH TO REQUEST
RESPONSE AND DISPLAY
NF T-LAT-LONG:

T-LAT-LONC=C.E4Ta.
THIS IS THE TIME
WHICH THE
COMPUTER WILL DE-
FINE AS THE START OF
LMK TRACKING. IT
WILL DETERMINE THE
NEXT TIME THE LAND-
ING SITE WILL PASS
UNDER THE SPACECRAFT
AND IT WILL DETER~
MINF 5 LANDMARKS
WHICH WILL PASS
UNDER THE SPACECRAFY
AFTER T-LAT=-LNNG AND
WHICH WILL BE ALONG
THE GROUND TRACK.
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WAIT FOR KEYROARD
ENTRY

TERMINATE FLASH UPON
RECEIPT OF FROCFED
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CALCULATE THE NEXT
TIME AFTER T-LAT-
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SNAP .
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FLASH VERB-NOUN TO
REQUEST RESPONSE AND
NISPLAY TIME OF
LANCING SITE:

VOAN31

R1 00XXX

R2 Q70XX

R3 OXXXX
IN HNURS-MIN-SEC TO
THE NEAREST .01 SEC

WAIT FOR KEYBODARE
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MONITOR NSKY:
ORSERVE VERB NOUN
FLASH TO REQUEST
RESPONSE ANB DISPLAY
THE NEXT TIME AFTER
T-LAT-LGCNG AT WHICH
THE LANDING SITE
WILL PASS UNDER THE
SPACECRAFT,

RECORD THIS TIME. NN
I WISH TO CONTENUE
WITH THIS RCUTINE
TO OBTAIN LANDMARK

INFARMATION?

«N oY
KEY IN .
TERM] - .
NATE, .
V34E .

. KEY [IN

. PROCEED

EXIT R3%
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BASED ON THE
COMPUTED GRCUND
TRACK AND STORED

L ANDMARKS,

THE NEXT S5 LANDMARKS
THAT WItL PASS UNDFR
THE SPACECRAFT AFTER

T-LAT-LONG.

SELECT

SELECT TFE

LANDMARK

ASSOCIATED
WITH THE +&0
CEGREE { ONGI-
TUDE LINE

ded s e
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HAVE ALL
5 LANO-
MARKS
BEEN DIS-
PLAYED?

SELECT
THE NEXT
LANDCMARK
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FLASH VERB NMUN
TO REQUEST RESPONSE
AND DISPLAY LANT-
MARK CODF:
VOSNTO
R1 BLANK
R2-000XX
R3-BLANK

RZ LMK 1D NO

WATT FNR KEYBOARD
ENTRY

I ENE RN RENNN TN N

MONITNOR DSKY:
ORSERVE VERB NOUN
FLASH TO REQUFST
RESPONSE AND CISPLAY
THE L ANCMARK CODE.

NOTE: THE CCOMPUTER
WILL CALCULATE 5
LMKS SUITABLE FOR
NAVIGATION ANC WILL
DISPLAY THEN
SEQUENTIALLY CN
COMMAND STARTING
WITH THE LANDMARK
ASSDCTATEC WITH THFE
+63 DEGREE LONGITUDRE
LINE AND CONTINUING
THROUGH TO THE LAND-
MARK ASSOCTATYFD WITH
THF —6U DEGREE
LOMNGITUDE L INF,

RECORE CATA., DN I
WISH DISPLAY CF THF
TIME AT WHICH THIS
LVK WILL PASS UNDER
THE SPACECRAFT?

HAVE ALL 5 LANDMARKS
BFEN DISPLAYEDR?
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R35/CNLOSSUS
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TERMINATE FLASH UPCN
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FLASE VERA NOUN TO
RFQUEST RESPONSE AND
NISPLAY TIME COF
LANDMARK :

VOBENI4

R1- DOXXX

R2- Q00XX

R3— OXxXXX
IN HOURS—-MIN-SEC TN
THE NEAREST .0 SEC

WAIT FOR KEYBOARD
ENTRY

TERMINATE FLASH UPON
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Sssss BTG GITENRSE SEREA

MONITOR DSKY:
OBRSERVE VERB NDUN
FLASKH TO REQUEST
RESPONSE AND DISPLAY
TIME AT WHICH THF

L ANDMARK, JUST DIS-
PLAYEG, WILL PASS
UNDER THF SPACE-
CRAFT,

HAVE ALL 5 LANDMARKS
AND THEIR ASSOCIATED
TIMES BEEN
CISPLAYED?

Dof WISH TQ .
SEE THE NEXT .
LANDMARK? .

L]

. KEY IN

KEY IN TERMINATE
V34E
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CHANGE CONTROL NOTES
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PURPOSE «

ASSUMPT IONS :

PROG
CONT

+06

L R N K R

'Y

+06

PCN
586

STAR
ouT

IS A

RENDEZVCUS CUT DOF PLANFE DISPLAY ROUTINE (R34} LCGIC REV 06 11/27/68

(1) 70 DISPLAY AT ASTRCNAUT REQUEST CMC CALCULATED RENDEZVCUS DUT OF PLANE PARAMETERS (Y, YDOT.PS1}

{1} THESE PARAMETERS ARE CALCULATED BY THE CMC CON THE BASIS OF THE STORED LM AND CSM STATE VECTORS AND DO NOT REQUIRE
THAT THE 1SS BE CN,

{2} THE ROUTINE 1S SELECTEC BY THE ASTRONAUT BY DSKY ENTRY.

CMC GRCUND CREW CHECKLIST TIME TOTAL
TIME
«CREW
« ROUTINE
«SELECTION

T THE RENDEIVOUS seesvsesssssonvennes KEY IN VIOF
OF PLANE ROUTINE . et it 10

NOTHER FXTENDEL

VERB ACTIVE?

. . #20

+ TURN ON
« OPERATOR
+« ERROR LIGHT

ces #30

R36/COLOSSUS
R36/SUNDANCE
RIESEJLUMINARY
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FLASH VERB NCUN TO
REQUEST RESPONSE AND
DISPLAY TOFVENT) IN
GuEaTaz
V06 N16
RI-T{EVEKTI-HRS
RZ-TIEVENT)~-MINS
R3-T(EVENT)I-SECS

TOEVENT): TIME
(CaEuTe) FOR WHICH
OUT OF PLANE PARA-
METFRS ARE CESIRED
IN HRS, MINS, AaND
SECS TO NEAREST .01
SECONDS.

A SPECIAL CASE IS
ALL ZERCES INDICA-
TING PRESENT TIME

.

s 8 s B & & & & & &2 8 8 & v 3

“dBEBEN g sANREE R RO RS

L] L
MONITOR DSKY: .
OBSERVE VERB NOUN .
FLASH TO REQUEST .
RESPONSE AND CISPLAY .

Of TIME AT WHICH
OUT OF PLANE PARA-
METERS ARE DFSIRED.

D0 U WISH TD HAVE
THE CMC COMPUTE
PARAMETERS FOR THE
PRESENT TIME?

N Y

. s & 3 @
LI T

AM ! SATISFIFD .

WITH THE DIS- .
PLAYED TIME? .
«N .Y .
- « ARFT ALY
. » THRFE
. « PRECISTERS
. « FQUAL TO
. « IERO?
. . «¥Y N
- - - »

8 s e & & 8 & 4 & 4 & 4 4 @ s 2
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++
+06
++
EDIT
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WALT

FMR KEYROARD

ENTRY:

TERMINATE FLASH UPCN

RECE]IPT OF PRNCEED
OR NEW DATA.

«NEW P

«DATA «R

. .C
—————————— oC
STORE NEW o E
DATA «E
————————— .0

L I T R N T ')

EXTRAPCLATE CSM
ANE LM VECTORS
TO THE PRESENT
TIME USING
PRECISTON
INTECGRATION

-

LI A I N A R N S

besevsevinasnaae

EXTRAPOLATF (SM
AND LM STATE
VECTORS TO THF
TIME DEFINEC BY
TLEVENTY USING
PRECISTION
INTEGRATICN

« KEY IN .
« PROCEED .

KEY IN V23E AND LOAD

NEW DATA,

sSe s sssasanss

R36/C0OLOSSUS
R367SUNDANCE
R3I6/LUMINARY
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SNAP

cud

* * & » 2 & 8 a »

e R B B & " ® P F oo

CALCULATE DUT-0%-
PLANE PARAMETERS:
Y
Yy NNy
PS1

FLASH VFRR NOUN TO
REQUEST RESPONSE AND
NDISPLAY RENNEZIVMUS
OuUT NOF PLANE PARA-
METERS:

V(6 N9O

Rl ¥

R2 ¥ DOT

R3 pSt

Y-INCTE: FOR
DEFENITION 0F
PARAMETERS REFER
Y0 SECTICN
SebeTes CF THIS
COCUMENT .Y IN
NAUTICAL MILES TO
THFE NEAREST .01
NM,

Y DOT-RATE NF
CHANCE OF ¥ 1+ IS
INCREFASTIANG AND -
IS CECREASING) 1IN
FPS TO THE NEAR-
ESY .1 FPS.

PSI-ANCLE BETWEEN
THE CSM ORBITAL
PLANF AND THE LCS
T TYHF LM PRO-
JECTFD INT THE
HORTZONTAL PLANE.
IN CEGREFS TO THE
NEAREST .01 DEG-
PEFS.

RTINS RN TRR

MONITNR DSKY:
NBSFRVE VFRB NOUN
FLASH TO REQUEST
RESPONSE AND CISPLAY
OF RENDEZVOUS OUT OF
PLANF PARAMETFERS

DO I WISH T0 RECEIVE
ANOTHER DATA POINT
FCR A DIFFERENT
TIME?

A 8 8 % & B & & 8 4 % % 4 @
L T T I R )

4 & ® & 8 ¢ ® s a2 s

R36/COLOSSUS
R36/SUNDANCE
R3I6/LUMINARY
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- WAIT FOR KEYPROARD . -
. ENTRY : tetnssesrnavassnne .
. TERMINATE FLASH {PON . -———
. RECEIPT OF PRNCFED #sssavnnvensnnaveenas KFY
. NR RECYCLE . ———
. R .o

. «F +R

. «C .0

. Y «C

. . «F

- ‘L IE

. «F D

. . EXIT

- - p36

LI B BB N B

CHANGE CCNTRLCL NOTES

LAOGIC REV D4 PCR MIT &¢
LOGIN RFV 08 2CR 436
REV ty¢ PCR 206 FDITORIAL
PCN S84

KEY IN RECYCLF
V32E

R3&/COLOSSUS

R3&6/SUNDANCE
R36/LUMINARY
#1490
#200
#210
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PURPOSF:

ASSUMPT [DON:

PRNG
CONT

HOL D

MON

SPS THRUST FAIL ROUTINT {R40) LOGIC REV G2 n7/11/68

1Y  TO INDICATE YO THF ASTRONAUT THAT THE GNCS HAS DETECTED A THRUST FAILURE.

(2) TD PROVIDF THE ASTRONAUT A FLASHING CISPLAY TC WHICH HE CAN RESPONC AS DESCRIBED IN THE FLOW.

t1}  THF GNCS HAS DETECTEC A THRUST FAILURE AND HAS SHUT OFF CRNSS PRODUCT STEERING AND HAS STOPPED THE CALCULATIONS
OF TIME FROM CUTCFF AND HAS STOPPED Ce.G. TRACKING.

(2) IF THE ASTRCNAUT KEYS IN PRCCEED ON THIS DISPLAY THRUST FAILURE PETECTION WILL BE INHIBITED FOR 2 SECONDS TO
PREVENT A PREMATURE THRWUST FAIL INDICATION.

{3} THIS ROUTINF IS SELECTED BY THE SPS THRUSTING PROGRAM (P4Q)

CMC GROUND CREW CHECKLIST TIME TOTAL
TIME
+« CMC
« RCUTINE

« SELECTION

. . 110
___________________ - - =T - -
FLASH VERB-NOUN TO cerressranas MONITOR DSKY: .
REQUEST RESPONSE AND . ORSERVE VERR NOUN .
NISPLAY OF THRUSTING FLASH TO REQUEST .
PARAMETERS RESPONSE AND CISPLAY .
VOTNGD OF THRUSTING .
R1 ©55A5% PARAMETERS, -
RZ VE e .
23 DELTA VM
— e e #20

a & 8 %
4.
.« .

R40/COLOSSUS
R40/LUMINARY

p & ® & % o g =
“« & 8 9

R I D IR Y



cuy

v & & 8 8

WAIT FOR KFYBOARD
ENTRY

sasssans e

SHALL T TERMINATF

THE ENGINE ON COMM—

AND AND RETURN TN

THE V99 FLASH WHICH

WILL ALLOW ME TO

EITHER REISSUFE THE

ENGINE ON COMMAND OR

CONTINUE ON TC THE

DISPLAY QOF vGX, VGY,

VGZ FNOR RCS
THRUSTING?

HAS THRUST COM
BACK ON?

.Y

KEY IN PROCEEC

SHALL | TERMINATE

E

THE EMGINE CN COM-

MAND AND THE SPS
THRUSTING PRDGRAM
(P41 7

" 4 e 4 e 9 s " o

P

LI N L N e N I e N N I N N N N I I ]

e s a0

R&4Q/COLCSSUS
R4J/LUMINARY

R40G/COLOSSUS
R&40/LUMINARY

#30

#40

¥50

#60

470



541

e
+02

+02
++

+e
+02

TERMINATE FLASH UPOKN
RECEIPT OF PPNCEED,
ENTER OR TEARMINATE

«P .E . T
«R «N »E
0 T «R
«C -E M
.E R o1
«E . «N
«D . «h
. . o1
- . +F
- - -
- . -
. « COMMAND
. « ENGINE
. « QOFF
. « TTTTE=
» . -
s . .
- - .
GO TO . TTmm——=
1 « DO
IN P40 « ROUTINE
« ROD
- L]
. 3
. ExIT
« R&40Q AND
. P40

TERMINATE THE
ENGINE DN
COMMAND

WAIT ABOLTY
2.5 SEC

se B0 s s sa s

-

LR N R RN N

KEY IN TERMINATE

i
1
|
|
}
t

Do
ROU
RQO

R40 AND

V3I4E

* 8 % 8 8 B F & 5 & 8 & % 2 & u B o8

TINE

-
.
L]

EXIT

P40

R&40Q/COLOSSUS
R4Q/LUMINARY
#80
#90
4100
4110
#120
R4Q/COLOSSUS

R4Q/LUMINARY



FEV
REV

30

Gl
G2

TURN 0OFF
TV(C DAP

SET NARRCW
DFADBAND
IN RCS DAP

DRIVE SPS ENGINE
BELL TC TRIM p(C-
SITION.

NDTE: THE TRIM
POSITION IS THaAT
LAST DEFINED BRY
THE C.Cs TRACKING
COMPUTATION,

TURN ON RCS
DAP IN .6
SEC

60 TO
AN

IN P40

CHANGF CCONTROL NATES

pre M[T QR
PR 206

R40Q/COLOSSUS
R&4Q/LUMINARY

#130

#140

¥150

#160
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STATE VIOTA2 IMTEAPATION {MIN 70 AYEY RONTINF (R41) LrGFe oYy 037 11779748

PR PNCE s t1Y TN INTERRATE THE STATE VECTOR N6 FHTS VEMIGLE YD THE TIMF AT WHICH THE AVERARGE & RAUTINE WILL BE TURNED ON AY
THF CALLING PRARDAM,

(2Y T OFFINF A MFW TTC FOR DRONSRAMS 40 0P 41 [N THFE EVENT THFE STATF VYECTNR FAN NTT ARE [NTEGRATED TN THE TIMF
DEFTNEN AY PROARAME 40 NR 41 AND Tr LIGHT THE AL ARM 1 IGHT TN [NENRM THE CRFW THAT TI6 HAS REEN SLIPPED,

ASSUMPT I INS ¢ (R THERE 1S A SICMIFICANT AMOUNT NOF TIME BFQUIREN RY THE (ML TO TUBN NN THF AVFRAGE G ROUTINE, THIS TIME IS VARI-
ABLE ACCPTREDING TN THE TNLLNWING CONSINERATINNS REGARDING THE CSM STATF VEFTNR 1
1o SECOMNS BER TIME STEP [N FARTH NMRATT
2¢5 SECONDS PF? TIMF STFP IN LIUNAR NRAIT
WHFRFE TIMF STFP 1S FEQUIAL TN:
240 SFOLONDS IN EARTH NRRTT
IR0 SECONNS TN LUNAR MRATT

TIY  THE ROUTTINF 1S CMLY ANTOMATICALLY SFLECTYED,

erPNG Me CROIIND CREW CHECKLITST TIME TOTAL
CONTY TIME

CMC RNUTINE

SFLECTINN

. TP #10

. +N Y
. . . 420

« IS TNFC-10 SFF .
« GRFATFC THAN Mo

« T0UAL TN TP .
« WY N .
. . . . R&1/COLDSSUS

. . B . OL1 /1 1VMTINARY



Y
+*

+ *
2
-

B I R T e N A

554

. THRN NN DR .
« GPAM ApADM .
» LIGHT AMD .
. STORF ALAPM
. CADE 1703 .
. . .
. SET TIG .
« FLAG .
. . .

« SFT TOEC=TP BiUc
. 10 SEfANNS

. -
- .
- -

IS IMTERRATION

FINTSHER?
oN I

TMTFERRATE THIR
VEHMICLFS STATF
VECTOO ANE TiMr <Trn
e T TNEC TF 1v!7§§
THAN NNE TiwE STEp
(ISING PR TCTNY
TNTFGRATTION,

15 THE TIC
FLAC SFETO

IN |v

B -

. .
EREEEE] -

MM TTAP NSKY DRANDAM
ALADM [ TAHT nipTaa
THT DEBTON FROM TI
—47 SECPNDS TR

B ANK TME AT TIr-361
IF LIAHT rOMES NN
MIRING THES TIMF 1T
ITMOTCATES THAT TIn
WILL BF SLIPREN AS
REQANIOED TN FFET THE
STATE VFCTNR INTER -
RATFD TO A NFW TG
—-3N SFCrNNs,

TF THTS AL ARV
COMDETION ACCURS THE
TET NISPLAY WiLL
COMTINUE TN COUMT
RASFEN OM THE NP IATM-
AL TIS5 UNTTL TNTE-
APATIOM TS FOMPLETE
AMD A NEW TIO IS
FSTARIL[SHEN, THE
NISPLAY WILL NDT
Rl ANK HPWEVER UNTTL
THE NFW TG HAS AFFN
FSTARLISHEN AND TF]
TS RPEVISED.

ANGEPYF THAT THe
COMDHTER ACTIVIYY
PIOHT APES OFF wHIrH
TMRTCATES THAT THIC
NOLTINT 'lS rr‘M\"lLFTr

RE S WA A AN LAY
RLY/LIIMINARY

el CTLTSSIK
T4HTSLUMINARY

439

#40

150

460

¥T0

00
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~

TNTEAD AT
TIMTtYEND
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. .
. .
. .

.
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.
.

.v -

. .

. .

. sreseieen
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. .

. .

. .

. .

.
.
PO
.
.
- I.‘I
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R
M
.
B
.
.
"
.
cee
.
TY T

IRt

SFT TI0=TNREr
ETA N S ala 2%

oL s

(SRR TR Y ot

by Toop

RAY /PN ASSIS

D4l SLUMINARY

#90

#100

4119
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559

INPUT

(ASTRONAUTY,

AUTCMATIC DPTICS POASITICNING ROUTINE 11727768
PURPDSE: {1 TC POINT THE STAR LOS OF THE DPTICS AY A STAR OR LANDMARK NDEFINED RY THE PROGRAM DR BY DSKY
;gz {2 YC FOINT THE STAR LCS CF THf OPTICS AT THE LM DURING RENDEIVOUS TRACKING OPERATIONS.
+4
+09 {31 T DO THE TRACKING ATTITUDE ROUTINE {(R61)} APPROXIMATELY EVERY 2 SFCONTS DURING RENDEIVNUS TRACKING OPERATIONS.
£DrY

ASSUMPTIONS- {1)
(P20,

{2y THIS ROUTINE
THE TRACK FLAG FOR LM,

THE ROUTINE IS AUTCMAT ICALLY SELECYED DURING IMy REALICN PROGRAM (P52}
BY THE ORBITAL NAVIGATION PROGRAM {P221,

RESETTING
PROG CMC
CONT
«CHC ROUTINE
«SELECTICN
START AUTOD QPTICS
POSITIONING ROUTINE
trR 52)
++ *
+09 -
++ -
EDIT .

FLAG

GRCUND

CREW

CHECKLIST

BY THE RENDEIVOUS NAVIGATION PRDGRAM
CISLUNAR NAVIGATION PROGRAM (£23),

TIME

R52/C0OLOSSUS

IS SELF PERPETUATING AMD IS TERMINATED RY THE SIGHTING MARK RNUTINE (R53) FOR STAR OR LMK AND BY

TOTAL
TIME

#10

#20



++

+03
++

&L

SELFCT CESIRED 1My
TMERTTAL CRIENTATICN
FROM STCRAGE (PRO-
VINED BRY CALLING
PROGRAM),

CALCULATE REQUIREL

FINAL GIMRAL ANGLFS
TO GIVE DESIRED MU
ITNERTIAL CRIENTATICN

IS ANY REQUIRED
GI®BAL ANGLE CHANGE
GREATER THAN 1
OEGREE?

SWITCH 1SS 70O CCARSE
ALIGN MONE, TFRMINATE
ATTITUDE HNLD NF
VEHICLE

CNARSE &l IGN THE MU

« 3 s & % & & &

RS5C/COLOSSUS
R50/SUNTANCE
RSO/LUMINARY

RSEG/COLNSSUS
REQ/ SUNDANCE
REOQOFLUMINARY

#4540

#50

#60

#70

#80



227

TERMINATE COARSFE
ALIGN MCODE TN PSS,
RESUME ATTITUDE
HCOLD OF VEHICLE

EXIT RS(Q

CHANGF CONTROL NOTES

LOGIC RFV Q3 PCR 444

R5Q/COLECSSYS
RS0/ SUNDANCE
RSQ/LUMINARY

#90

#1100
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559

AUTOMATIC OPTICS PDSIVIONING ROUTINE (RS2} LOGIC REV 09 11/27/568

PURPOSE: {1) T€ POINT THE STAR L0OS OF THE OPTICS AT A STAR OR LANDMARK DEFINED BY THE PROGRAM OR BY DSKY INPUT (ASTRONAUTE.
PCR
206 (2) TC POINT THE STAR LCS CF THE OPTICS AT THE LM DURING RENDEIVOUS TRACKING OPERATIONS.
+4
+09 {3) 7TO DO THE TRACKING ATTITUDE ROUTINE (R&1) APPROXIMATELY EVERY 2 SECONDS DURING RENDEZVOUS TRACKING OPERATIONS.
+4
EDIY
ASSUMPTIONS— (1) THE ROUTINE [S AUTOMAYICALLY SELECTED DURING IMU REALIGN PROGRAM (P52) BY THE RENDEIVOUS NAVIGATION PROGRAM
tP20F, BY THE CORBITAL NAVIGATION PROGRAM {P22), OR BY THE CISLUNAR NAVIGATION PROGRAM (P23),
12) THIS ROUTINE IS SELF PERPETUATING AND IS TERMINATED BY THE SIGHTING MARK RNUTINE {(R53) FOR STAR OR LMK AND BY
RESETTING THE TRACK FLAG FOR LM,
PROG CMC GRCUND CREW CHECKLIST TIME TOTAL
CONT TINE
+CMC ROUTINE
«SELECTION
START AUTO OPTICS
POSITIONING RDUTINE
(R 521
- - #10
+4 .
+09 .
4 .
EDIT .
------------------- #20

FLAG

R52/C0OLOSSUS



sl

{S THE LM TARGFY

FLAG SFT 2
« YES «NO
(LMY
. RESFT
N TERM-
. INATE
- FLAC
. 50 10
- “B“
. BELCW
: 'l‘A"
«SEF BELCW
1S THE TRACK FLAG
SFT?
{SEE P20
+ YFS WO
- LR ]
. FxIT
. RS2

THE LNGIC FRCM THIS
POINT TC "B" BELOW
IS FNR THE LM TARGET
CASE ONLY.

R52/C0LOSSYS

R52/COLOSSUS

#30

#40

50

260

k70



Sb|

e
+09
++
EDIT

L]
-
.
.
.
-
»
.

e 4 = e 8 B 3 s s

IS THf PREF

ERRELD

ATTITUDE FLAG SET?

KC

WALT ABNOUT
SECONDS

+YES
IS UPDATE
FLAG SET?
N .Y
1.7 :

EXTRAPOLATE CSM™M AND
LM STATE VECTORS TC
THE PRESENT TIME

+1.3 SECONDS USING

CONIC EQUAT

TONS

REAT PRESENT VEHICLE
ATTITUDE FRCM THE

ICOU*S

COMPUTE TAP

GFT VEC-

TOR FROM CS™ TO LM

R52/COLOSSUS
#80
#90
4100
#1190
#120
R52/7COLOSSUS



++
+09
++
EDIT

£¢7

a4 & % 8 B S & & 2 5 4 8 4 ®

& & » 8 B 8 4 & & ¥ 3 B " p 8 v =

* s B a0

CALCULATE THE REQUI-
RED OPTICS ANGLES

TC POINT THE STAR
LINE OF SIGHT AT

THE LM,

IS A TRUNNION ANGLE
GREATER THaAN 50 DEG.
REQUIRED TO POINT
THE STAR LINE OF
SIGHT AT THE

L™ ?
N «YES
- -
SET THE RESET THFE
TRUNNTON TRUNNION
DRIVE CRIVE
FLAG. FLAG
* -

« TURN ON PROGRAM
+« ALARM LIGHT AND
« STORE ALARM

« CODE 407

CHECK CPTICS MONE
DISCRETE, IS THE
055 IN THF

CMC MODE?

TS THE TRUMNINN
DRIVE FLAG SFT?

ssesssrre R NI LATSTERRRRS

MONITOR PROGRAM
ALARM LIGHT: IF THE
PROGRAM ALARM LIGHT
CNMES ON AT THIS
TIME THE ASTRONAUTY
SHOULD VERIFY ALARM
(BY KEYING IN
VOSNO9EY} AND EITHER
MANUALEY MANEUVER
THE VEHICLE BACK TO
THE PREFERRED TRACK-
ING ATTITUDE
{DFSTRED GIMRAL
ANGLES MAY 8E DIS-
PLAYFL BY KEYING IN
VIANZ2ZE AND DESIRED
NPTICS BY KEYING IN
V1I6NG2F ) DR ALLOW
THF GNCS T0 AUTOMA-
TICALLY MANEUVER AY
SWITCHING TD CMC
AUTC CONTROL AND/OR
RY KEYING 1IN VEBF,.

R52/7COLOSSUS

R52/C0OLOSSUS

#130

#140

#150

#160

#170

#1820



563

« DRIVE CRIVF .
« SHAFT SHAFT .
« AND couy .
« TRUNNICN CNLY .
« CDU'S .
LN L] - -

DO THE TRACKING
ATTITUDE ROUTINE
R&1.

nAn FROM
ABOVE

R52/COLGSSUS

RS2/COLOSSUS

#1190

#200

#210

#220

#230



ekt

L1-x
FROM ARCVE

.
* 8 8 " & s ¢ % s 4w

IS TERMINATE
FLAC SET?

LN

CHECK OPTICS M

ante

DISCRETE. IS THE

058 IN THE CMC
MODE?

oY

® &« * 2 5 ® 3 3 % 8§ B3 8 @

L)

*» 2 & % ¢ & = a

.
-

5 8 & 8 & ¥ v & 3

a s = 9

"

¢« % ® 4 2 8 e & 3

® e & ® 8 8 8 & 4 % & B " & ¥ 4 o= e s a0 oo

THE LOGIC FROM
THIS POINT TO THE
END OF THE ROUTINE
1S FOR THE LMK,
ADVANCED GROUND
TRACK, OR STAR
TARGETS ONLY

THE AUTOMATIC OPTICS
POSITIONING IS NOW
RUNNING. TO MARK

CN THE TARGET,
SWITCH THE QPTICS
MNDE SWITCH TO MAN-
UAL. THIS WILL CALL
THE SIGHTING MARK
ROUTINF R53. TF R53
IS TERMINATED THIS
ROUTINE WILL AtSO
TERMINATE., IF THE
ASTRONAUT SwWITCHES
BACK TO CMC MODE
PRIOR TO TERMINATION
OF R53 V51 WILL
REMAIN FLASHING AND
THE ASTRONAUT MAY
CONTINUE WITH RS3
BUT THE OPTICS WiLL
BE POINTED AT THE
TARGET AUTOMATICALLY

R52/COLBSSUS

R52/CDLOSSUS

%240

4250

#260

270

#280



205

e
+09
++
EDIT

e
+09
e
EDIY

* s o & s @
LR B

<CALL SIGHTING
«MARK ROUT INF
.4{”53) [F NOT
«ALREACY CALLED

GET PRESENT ImMuy
ORIENTATION FROM
STORAGE (REFSMMAT)

CLE ATTITUDE FROM
1CDus

IS THE TARGET FLAG
STAR OR LANDMARK

GET STAR CATA
FROM CMC
STORAGE

a8 & B & P & 8+ & g
L T T A T A I

L A e e e e R I R I L I I O I T I R N . T T T T O R I R S S S S T S T A T R N )

R52/COLOSSUS

R52/COLOSSUS

#290

#300

#3210

#320

#330



+
+09

+09
+4

PCN
€94

++
+09
++
EDITY

++
+09
++

PCN
594

" 5 & 8 5 & ¥ B 4 4 & B B B B & 5 B S g F A e s E N e ke

* s 8 8 &8 & & =

L I I S N L I |

IS LANDMARK
COCE GREATER
THAN 327

COMPUTE TARGET
VECTCR TO A
POINT ON THE
SURFACE OF THFE
MCON 60 DEG FCR-
WARD CF PRESENT
LOCATION AND ON
THE GROUND TRACK
OF THE DESIRED
ORBIT (DESIREC
DRAIT [S DEFINED
AS THAY NUMAER
OF CRBITS AHEAC
OF THE PRESENT
ORABIT INDICATED
BY THE LEAST
SIGNIFICANT DI~
GIT IN THE LAND-
MARK CODE?Y

« s x 4 0 8 4 *

GET LMK
COORDINATES
FROM CHMC
STCRAGE

L T T T I T )
T I

" 8 & & # & 8 ¥ @& 3 5 2 s W s s & & 9

¢ 8 8 4 8 & & 2 € o R s 85 8 4 a2 ¥

s &+ 8 1 4 & &

R52/7COLOSSVUS

R52/COLOSSUS

#3490

#350

#360

#3370

#3180



£67

. cocMpyTE
. TARCGET .
. VECTNR .
. FROM CSM™
. T0 DFS-
. IGNATED .
. L AND— .
. MARK, .
- e -
L] Ll -
COMPUTE TAR- , .
GET VECTCR PR
FROM CSM TO .
CESICNATED . e
STAR. . .

- » -

CALCUMLATE THE RE-
QUIRED CPTICS ANGLES
TC PCINT THE STAR
LGOS OF THE OPTICS
ALONG THE TARGET
VECTOR.

IS A TRUNNION ANGLE
REQUIRED TO POINY
THE STAR LOS OF THE
OPTICS AT THE TARGFT
GREATER THAN 910 DEG?

«N Y
. .
. -
. .
. -
. .
. .
. .
- .
. -
- -

LI ]

¢ 4 & & 4 ¢ * 4 & B T F B T S K& E a8 * P s a8 ®F s s ose o os v oa

R52/C0OLOSSUS

R52/COLOSSUS

#3390

#400

#410

#420

#430



POS S
PRID
HOLD .

semessneas

SNaAP .

++
+09
++
EDIT
PCR
206

5L

P I T S

" 8 # » B 8 % & 5 g @ ¥ * ¥ 8 8

+ 8

FLASH VERB-NOUN
TO REQUEST RESP-
ONSE AND DISPLAY
ALARM CODE:

VISNQ9

R1-

R2-

R3-
EXPECTED ALARM
ALARM CODE AT
THIS TIME IS 404

WATT 2 SECONDS

* * 2 = 2 = & ¢ a2 @

WAIT FOR KEY-
BOARD ENTRY.

L T R T T T S N

.
.
.
-
.

® 4 % 8 & & 4 e 4 B 3 % @ % & 8 T * 4 8 B 8 4 B 4 F 8 B % E B S B oG B g %o s s oa oo

L ]

08 EEE SEBESEBBE ey

RN Y R TR RN FY NN

MCONITOR DSKY:

DOES ALARM (ODE
NISPLAY INDICATE
THAT THE TARGET IS
NOT WITHIN THE
HEMISPHERE OF
OPTICS VISIBILITY?

FOR STAR/LANDMARK
SIGHTINGS THERE
ARE TWO OPTIONS:

(A) MANUALLY MA-
NEUVER VEHRICLF
UNTIL OPTICS CAN
ACQUIRE THE DES—
IRED TARGET.

{8) TERMINATION
OF THE PRO-
GRAM AND
ROUTINE.

.A B'

MANUALLY
MANEUVER VEH—
ICLE UNTIL IT
IS ESTIMATED
THAT OPTICS
CAN ACQUIRE
THE TARGET.
MONITOR DAL
T AVOID
GIMBAL LOCK.

$ F 5 3 P o ® B " 4 s RN e A s s

L I T R I B D R I R T N L R T R T DY I Y R RN B I DR R T DR Y TN T B R IR R R R K I R R 1

RE2/COLOSSUS

R&E2/COLOSSUS

#440

#450

#460

#4790

#4380

¥490
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++
+09
+ &
EDIT

¢ 8 & % 4 8 4 " 4 a3 s s s g

CNC IR B S I R I )

® & 5 8 & B + & ¥ 8 s 8

LI N T L Y I B T TN ]

TERMINATE FLASH
UPCN RECEIPT CF

PROCEED, OR
TERMINATE.

o T P
s E R
«R o0
M .C
ol +E
«N «F
«A «
T .

«E .

. WAIT .5 SEC
. e
L] -

00 RAUTINE
RQO

.
EXIT RS2
ANC CALLING
PROGRAM

IS THE TRUNNTON

ANGLE REQUIREDR TN
POINT THE STAR LGS

ar

TARGET GREATER THAN

50

THE OPTICS AT TEE

DEGREES?

L2 R R N L D R R R ]

L L e e e N L e e N N L N e e e N I N R I T

(AR RN NN NN

ss s s s ssasasassae

L T T R )

KEY IN TERMIN-
ATE.
V34E

¢ B & B B B % 3 8 A ® & 8 8 " & 3 ow ¥

DO ROUTINE
ROO

" e

EXIT RS2

AND CALLING

PROGR AM

" s 2 s =

" 2 ¢ 4 & 8 & 8 & B B 8 B & e NN e s s s oa

R52/COLCSSUS

#500

4510

#520

#530

#540

RS2/C0OLOSSUS



++

+09
++

EDIT

0

-
.
»
.

SET TRUNNI
DRIVE FLAC

ON

+ORIVE FL

«TURN CN PROGRAM
<ALARM | IGHT AND
«STORF At ARM CODE

1S THE SIGHTING

MARK FLAG

LR T L T T N S S T R R R ]

Ac‘l

SET?

L T |

L T S A

«RESET TRUNNION

PR R T T TR S S

R T )

L I T T T T TR T TS PR B

(R R R RN

4 ™ 2 & 4 5 & ¢ 4 3 & & B B 5 o o oa

MONITOR PROGRAM
ALARM LIGHT: IF THE
PROGRAM ALARM { IGHT
COMES ON AT THIS
TIME THE ASTRONAUY
SHOUWLE VERIFY THE
ALARM BY KEYING

IN VOSNOSE AND

THEN REVIEW THE
OPTICS ANGLES IF
THEY ARE BEING
DISPLAYED {THEY WILL
BE UNLESS R532 HAS
BEEN PREVIOQUSLY
SELECTED). IF THEY
ARE NOT BEING
DISPLAYED KEY IN
VI&N92F, IF TRUNNION
(R2} IS GREATER THAN
49,775 THE ASTRONAUT
SHOULD MANUALLY
MANEUVER THE
VEHICLE.

R52/COLOSSUS

R527COLOSSUS

#550

#560

#570

#580

590



5

+4
POSS

MON
+09
++
EDIT
PCR
206

e @ 3 o

DISPLAY €N NSKY:
VOO6NS 2
R1-SHAFT
R2-TRUKNION
R3~-BL ANK

SHAFT-DESIRED
SHAFT ANGLF. IN
DEGREES 7O NEAR-
EST .01 DEGREE.

TRUNNION-BESIRED
TRUNMNION ANGLE.
IN DEGREES TO
NEAREST .001
DEGREE .

s * 8 g * » 8 ¢ & 3 B B 8 B 8=

.

CHECK CPTICS MODE
DISCRETE., 15 THE
0SS TN CHMC MODE?

IS TRUKNION
DRIVE FLAG SET?

DRIVE CRIVE
SHAFT SHAFT

AND cou
TRUN- ONLY
NION ——————
CoDuUs

" & &4 B & 8 4 B ¥ * 8 %

- % v

.

-
.
»
.
.
-
.
.
.
.
.
-
-
.
.
.
-
-
-
-
.
.
.
»
-
.
-
-
-
-
-
.
.
-
.
-
L]
.
-
»
.
-
.
-
»
-
*
-
L]
.
.
-
-
.
-
.
.
-
-
.

MONITGOR DSKY:

wesaasanervansesras OBRSERVE DISPLAY

NF DESIRED OPTICS
ANGLES. NCTE: THIS
DISPLAY WILL NOT
APPEAR [F R53 HAS
ALREACY BEEN CALLED
BY SWITCHING CPTICS
MODE SWITCH TO
MANUAL.

R52/COLOSS5US

#600

#610

#4620

#630

#1640

R52/C0OLOSSUS
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541

NPTICS CALTARATICN ROUTINF (RST) LCGIC REV 09 04/12/68

PURPOSE: t1) TC MFASURE THE EFFECT CF SCOLAR RADIATION ON THE SXT TRUNNION ANGLE .

t2) TU STNRE THE MEASURFD TRUNNION BTAS FOR USE BY THE CISLUNAR NAVIGATION PROGRAM (P23,

ASSUMPTIONS: (1) TRUANICN BIAS [S WEASURABLE ONLY [N SPACE (VACUUM) .

{2)  TRUNNION RIAS IS A FUNCTION OF THE ANGLE BETWEEN THE L ANDMARK LINE OF STGHT AND THE SUN AND IS CONSTANT DUTSIDE
THE CONE FROM PLUS CR MINUS 15 DEGREES FROM THE LANDMARK LINE OF SIGHT.

(31  AFTER THE FIRST TIME THIS ROUTINF 1$ PFRFORMED DURING A MISSION IT SHOULD NOT BE NECESSARY TO REPEAT IT IF THE
SUN ANGLE WAS CUTSIDE THE CONE DF ASSUMPTION 2 AND WILL BE OUTSIDE THE CONE DURING THE NAVIGATION MARKS TO BE TAKEN
DURING P23, IF THF SUN ANGLE IS WITHIN THIS CENE THIS ROUTINE SHOULD BE REPEATED EACH TIME THROUGH P23,

(4) THE NPTICS SHOULT ®SOAK™ 1A AN ATTITUDE WITHIN THF REGION THAT Wilt BE USED FOR P23 FOR AT LEAST A HALF HOUR
PRIDR TN CALIBRATION ANC MARKING ON THE NAVIGATION TARGETS CF P23,

PRNG CMC CRCUND CREW CHECKLIST TIME TOTAL
CONT TIME
«CMC
« ROUTINE

« SELECTION

START OPTICS CALI- r10
BRATION ROUTINE
{R57)

“mbsassa
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PURPNSE:

ASSUMPTIONS:

PROG
CONT

ATTITUDE MANEUVER ROUTINE (R&D} LoGIC REV 11 11/27/68

f1) TC MANEUVER THF L¥/CSM CR CSM ALGNE TCQ MM ATTITUDE SPECIFIED BY THE PROGRAM IN PROGRESS.

{1) THE FINAL ATYTTUNE DESIREC, DEFINED AS FOLLOWS, HAS REEN STORED PY THE CALLING PROGRAM:
tAY A SPECIFIC RODY FIXEC VECTOR AND A DIRECT ION IN SPACE TO WHICH THIS VECTOR IS TO BE ALIGNED (THE 3-AXIS

FLAG 1S PESFTY.

(R} A THREF AXIS (ORTHOGCNAL} INERTEAL CRTENTATION TO WHICH THE THREE RODY AX{S ARE 1O BF ALIGNED (THE THREE
AXTS FLAG IS SET).

{2} THE MANFUVER MaY BEf PERFORMEC AUTOMATICALLY RY THE GNCS OR PERFORMED MANUALLY WITH AN OPTIONAL FINAL AUTOMATIC
GNCS CONTROLLED TRIM MANEUVER. THIS OPTIONAL TRIM MANEUVER SHOULD BE CONSIDERED ESSENTIAL FOR MANEUVERS TO S$PS THRUST-

ING ATTITUDES,
{3y THE DAP DATA LCATY ROUTINE (RO3) HAS BEEN PERFORMED PRICR TO THIS ROUTINE.
{4) THF ROUTINE IS AUTOMATICALLY SELECTED RY THE PROGRAM OR ROUTINE REQUIRING THE ATTITUDE MANEUVER.

(5) IF THIS ROUTINE WAS SELFCTED RY THE TRACKING ATTITUDE RGUTINE (R61) THE V5ONLA AND THF VO&N1S IN THIS RODUTINE
ARE PRINRETY DISPLAYS. THE VSONIA DISPLAY WILL REMAIN UP A NINIMUM OF 2 SECONDS. RESPONSE AFTER 2 SECONDS WILL

CAUSE THE PROGRA¥ TC CCATINUE AS DISCRIBED

cMe GRCUND CREW CHECKLIST TIME ToTaL
TIME
. CMC
«ROUTINE
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START ATTITUDF
MANEUVFR ROUTINE #10
{RHD)
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CREW-DFFINFD MANFUVER RCUTINF (R£D} LCGIC REV (5 11/27/68
PURPOSE: (1Y T0 PROVIDF THE CREW WITH THf ABILITY TO SPECIFY A FINAL VEHICLE ATTITUDE FOR USE BY A CMC-CONTROLLFE ATTITUDE
MANEUVER,

ASSUMPTIONS: (1) THF ROUTINE IS MANUALLY SELFCTED BY THE ASTRONAUT BY DSKY ENTRY,
{2Y THF DAP DEACBAND DURING THEIS ROUTINE 1S AS OEFINED BRY YHE LOAD DAP DATA ROUTTME {RO3).

[3) THIS ROUTINE CAN OM.Y BF ENTERED FROM THE CMC IDL INC PROGRAM (POO) .,

PRGG CMC GROUND CREW CHECKLIST TIME TOTAL
CONT TIME
» CREW
«» PROGRAM

« SELECTION

START CREW-DEFINED wassssansusanveassves KEY TN V4GE

MANEUVER ROUTINE . e
(R62) .
e . £10
IS CURRENT PROGRAM  susssssssssesessesss MONITOR DSKY: DOES
POO? . OPEPATOR ERROR LIGHT
———————————————————— COME ON INDICATING
.Y N THAT THIS ROUTINE
. . CANNNT BE SELECTED #20
. . AT THIS TIME?
++ memm e « e e
+ IS ANOTHER Ex- . oY N
+05 TENDFL VERB . .
+ ACTIVE? . .
4+ e .
PCN N s .
586 .

. * s & a

L]
a & ¢ 8 a2 08 ¢ 4 @

. RE2/COLOSSULS



HOL O

ssa ssw

SNAP

LI0

LI I T I R T Y R R T R R R O L T T T S T R T

[ T T B I Y

*

« TURN ON

NPER-

« ATCR ERRCR

+« LIGHT

FLASH VYERB-NOUN T0 .
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______ .C
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- -
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+N . ¥ .
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T CALL THE ATTITHDE MANFEIIYED ROUTIMNO (RENY FNP AUTAYATIC MANTUWER CARARTY TTY,

THE DREFERPED TRACKIMG ATTITUNE 1S OEFTINEQ AS E0f | Qpe:
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PURPOSF:

FRESH START WERS (V24)

ASSUMPTIONS: (1)

+ 4
+04

+04
+ 4

PROC
CONT

++
+04
+04
+4

ta)

s

TO ITNITIATE A COMPUTER FRESH START

FRESH START IS C(REW INITIATED BY DSKY ENTRY,

LCGIC REV D4 04710768

At THDUGH THE REFSMMAT FLAG IS RESET BY A FRESH START INDICATING THAT THE REFSMMAT I5 NNT GOOD, THE ACTUAL

REFSMMAT IS NOOT CHANGEC.

FRESH START RESETS THE CSM MAON FLAG AND THE LM MOON FLAG INDICATING FARTH ORBIT FOR STATE VECTOR INTEGRATION,

IF A FRESK START INTERRUPYTS STATE VECTCR INTEGRATION,

THIS PROCESS MAY RE SELECTELC AT ANY TINE,

CMC GROUND CREW

CREW
SELECTION

START CREW INITIATED suuccessnnsecsassves KEY IN VIGE
FRESH START .

ZERD OUTBIT CHANNELS
5 (RCS PITCHE AND
YAW) AND &6 (RCS

ROLL)

SET TIME 3

TIME 4 = 37775

TIMF 5

THE STATE VECTOR MAY BE [INVALIDATED.

CHECKLIST

TIME TOTAL
TIME

#10

420
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ZERD OUTRARIT CHAN-
NELS: 11 {EXCEPTY
ENGINE N, CFF AND
1SS WARNING):

12 {EXCEPYT CCARSE
ALIGN FNABLE, ZERD
IMU CDUYS, ENABLE

I MU ERRCR CCOUNTER;S
13 (EXCEPT TELEMFTRY
RITS, RESET TRAP
BITS AND T&RUPTY
3173

14 (EXCEPT CYROY EN-
ABLE).

TERMINATE WATTLISTED
TASKS

CLEAR ALl EXECUTIVE
REGISTER SFTS

ENCICATE NO ACTIVE
JNARS

MAKE ALL VAC AREAS
AVATLARLF

A1 ANK DSKY PFGISTFRS
{PRNGRAM, VFPR,
NCUN, R1, FZ, 23.1

V36/C0LOSSUS
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RESET DISPLAY/
ASTRONAUT INTERFACE
FLAGS

TURN OFF DOSKY
DISCRETE LIGHTS.

CLEAR FATL REGIS~
TERS, SELF CHECX
ERROR COUNTER, AND
RESTART CCUNTER

CLEAR SELFCHECK
ERROR REGISTERS,
MODE REGISTER.

INITIALYZE PIPA ANC
TELEMETRY FAIL FLAGS

ZERO OUTBIT CHAN-
NELS: 11( =an
RELAYS}; 12 (GNC);
13 (AGC)Y; AND

14 (15%)

INITIALTZE TOWNLIAK
WITH POD DOWNLIST
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INITIALIZE TMU
(INHIBITY IMU FAIL
FOR 5 SECONDS)

RESET TYXTENDED VERE
ACTIVITY INTERLCCK

RESET ALt FLAGWORDS
(EXCEPT TDLEFLAG-
817 7 FLAGWCRD 7
AND COMPUTER FLAG-
RIT B FLAGWCRD 5)

V36/COLOSSUS
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(2Y TP TERMINATE THFE TM) CCARSFE ALIGN MNDF AMD ENTER THFE FINE ALICN MNPE (JNFRTYAL M),

(1Y THE PROCESS IS CPEW SFIECTFN AY NSKY FNTRY,

{21 THE PPACESS MAY NOT RE SELFLTFRN IF THFE 1SS IS TN THF COARSE ALIGN MODF AND Iy fIMRBAL tOCK,

(3)  THF PRNCESS IS INTENNEN PRIMARTILY FNR USF DN THE GRMIIND,

cmr RROIIND rPFW CHFCKL TST TIME TOTAL
TIME
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PURPOSE

COARSE ALIGN ICCU EXTENLCED VERB (V41INZO) LCGIC REV 04 11/27/68

ty

(21

ASSUMPTIONS: (1}

PROG
CONTY

TO ALIGN THF IMU YO GIMBAL ANGLES SPECTFIED RBY THE ASTRONAUT.

TO COARSE ALIGN TN Q,0.,0 WHEN IN GIMBAL LOCK AND COARSE ALIGN.

THE PROCESS IS CREW SELECTEC AY DSKY ENTRY,

(2) THE PROCESS MAY BE SELECTED ONLY WHEN NO OTHER EXTENDED VERB IS ACTIVE.
{3} THE ACCURACY OF THE ALIGNMENT IS TESTEC TO A TOLERANCE OF +2 DEGREES. IF THIS TOLERANCE 1S EXCEEDED, THE
ASTRONAUT WILL BE NOTIFIED VIA A PROGRAM ALARM, -
(4) V4l MAY CNLY BF USED WITH N20 OR N91. REFER TO OPTICS COARSE ALIGN EXTENDED VERB (V4LN9L).
15) THE PROCESS SHCULD NEVER RE USED DURING A PROGRAM WHICH REQUIRES THAT THE IMU BE ON AND ALIGNED.
CMC GROUND CREW CHECKLIST TIME TOTAL
TIME
«CREW
. PROG
+SELECTICN
START CREW INITIATED 4uuveevsnsnsensseess KEY IN V4IN2GE L3
1CDY CDARSE ALIGN B

I'S ANDTHER EXTENDEC
VERR ACTIVE?

#20

V41IN20/COL

4 & & & 8 4 B ® 4 b 8 2 6 B s % on & B

S % s 8 8 B & s s 8 & 8
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TURN ON 0OPR
ERR LIGHT

EXIT

-
.
.
-
.
3
.
. s e
.
-
.
-
.
-
.

FLASH VERB-NDUN TQ
REQUEST L OALC OF
DESIRED COU ANGLES.
V2inN22
R1-06 ROLL
R2-1G PITCH
RIA-MG YAW

ALE REGISTERS
INITTALLY BLANK

ALL ANGLES IN DE-
GREES YO NEARFST .01
DEGREF

MONITOR DSKY:
ORSERVE VERB—NOUN
FLASH REQUESTING
LOAC OF CDU ANGLES

SHALL 1
ANGLE S?

« 8 & % ¢ 8 & & 3

L ]

L A )

4 % & 2 a8 e s
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WATT FNR KEYBOARD
ENTRY

TERMINATE FLASH UPCN
RECEIPT OF DATA OR
PROCEED

LI I B I I I L I )
.
o

.

L]

L
LI I T ]

DISPLAY COARSE ALIGN
VERR
v4l

ENTER COARSE ALIGN
MODE

COARSE AL ICN IMU TC
STNORFD ANGLFES {15
SECS MAX)

.

L R N I E L]

I AR R R R R L N TN NN YNy

LOAD DESIRED

ANGLE

® 8 & 2 8 4 8 a % B 8 oE ®

-

S

4 2 & 3 4 B 4 B % & & & s o= @

veaesess KEY IN

PROCEED

LI TR I T I Y T R B )

MONTTOR OSKY:
OBSERVE DISPLAY OF
COARSE AL IGN VERB

& 8 & & 8 & 9 B & 4 & BB B RO OE . RN s e s oo

Va4iN20/COL
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ALY,

WAIT 2.5 SECONNS

READ PRESENT IMU OR-

TENTATION W.R.T.

VEHICLE.

{GIMBAL ANGLES)

THE

ARE THE GIMBALS

WITHIN 2 CECREES CF
THE DESIRED ANGLES?

{60211y

TURN ON PROGRAM
ALARM AND STARE
ALARM CODE

.+
B & % 2 8 2 " 8 8 ¥ 9w
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