S

CMC/LGC CLOCK SYNCHRONTZATION ROLTINE (R33) LCGIC REV 06 04/11/68

PURPOSE : {11 7O SYNCHRONIZF THE [GC CLNEX WITH THE CMC CLNCK.

ASSUMPTIONS: (1) SYRCHRONTZATION REGUIRES THE VALUE OF THE DYFFERENCE BETWEFN THE Tw0O £LOCKS. THIS VALUE MAY BE OBTAINED DIRECTLY
FROM CO-ORDEINATEC READING OF THE TWf CLOCKS OR MAY BE PROVIDED RY THE GROUND FROM DOWNLEINK MONITORING OF THE CLOCKS.

12) THE CMC 1S CN. THE LGC MUST ONLY BE ON UNTIL SATISFACTORY COMPARAT IVE REANINGS HAVE BEEN MADE BY THE CREW OR
GROUND,

(3)  THIS RQUTINE IS SELECTED RY THE ASTRONAUT BY DSKY ENTRY.

PROG Me GRCUNKD CREW CHECKLIST TIME TGTAL

CONT TIME

LR ]

D0 [ HAVE A PRECISE
VALUE FOR THE DIF-
FERENCE BETWEEN THE

CMC AND LGC CLOCKS #10
SUPPLIED FROM THE
GROUND?
«N Y
- .
e - o #20
+e WAIT FOR KEYRDARD . KEY TN VO6N65
-‘06 ENTRY. LI B B B RN BN B I B N IR Y mETEE s
++ . .

CONFIRM SELE-
CTION OF THIS
ROUTINE (R33}

L L Y R R S R R T T R ST SRS S

iN THE OTHER 30
VEHICLE,
. . R3I3/7COLOSSUS

. R33/SUNDANCE



HOL D

SNAP

Saty

4 % & & % &4 5 % % B — B & 8 8 & & F & ¥ 8§ 4 5 8 g s ¢t s 4 & s A &8s oAbt

CONTINUE UPCN

RECEIPT 0OF ENTER

RECORD CONTENTS OF
CMC CLOCK AT TIME

OF ENTER

DISPLAY CMC CLOCK
es TIME ON DSKY:
V06 N65

R1-HRS
R2—MIN
R3-SEC

R3 TO NEAREST

SEC.

R EE R RN N N

S

[N I T A L I I I I )

<71

-

seasssssessssans

s sse s

P T R I . T I T T S T R T R A R S T Y S R R B R L I I L T L B O L L D L R

ere s

" s & * + a8 a

- -

PERFORM CCUNT-
DOWN WITH CREW
MEMBER IN
OTHER VEHICLE
TD INSURE
STMUL TANEOUS
DEPRESSION OF
BOTH ENTER
KEYS.

@ & & 5 ® 2 8 = &

MONITOR OSKY:
OBSERVE DIS~
PLAY OF CMC
CLOCK AT TIME
OF ENTER

& & 8 & u 2

RFCNRN THIS
TIME

& 4 % 4 5 & & 8 % " s s p o8 Et s s a4 2 »

. e

& & 4 4 8 8 & B 4 B B

e 8 9 8 ® 2 " 8 & & 8 @ ¢

L T ]

.

R33/COLOSSUS
R33/SUNDANCE
R3I3/LUMINARY

R33/COLOSSUS
R337SUNDANCE
R33/LUMINARY

#40

#50

#60

#70

#80



3545

WAIT FOR KEYRODARLD
ENTRY

TERMINATE DISPLAY
HHPON RECEIPT OF KEY
RELEASE

a2 8 4 * 2 & 2

& 8 2 % B & # 8 3 &8 % & % B & 4 F & & 8 + B & * & VY & a ®w 82 3

e sres s v s vr e

OBTAIN FROM
THE LGC THE
LGC CLOCK YIME
OF SIMULTAN-
ENUS ENTER IN-
™M THE LGC
(VIA VOICE
LINK),

COMPUTE TIME
DIFFERENCE BE-
TWEEN COMPU-
TER CLOCK
TIMES.

DO I WISH TO
TAKE MORE DATA
POINTS?

Y N

NMETAIN AVER-
AGE OF ALL
TIME DIFFER-
ENCES AND
TRANSMIT TD
LM CREW.

PUSH KEY RELFASF
BUTTNN

4 & 8 ¥ 4 @ 8 & P 4 b " 4 & ¥ & B B & B KA e . 4 s s s s oaeow

LI DT S DL I Y T R R R T IR N SR DL T R B |

RA3I/SCOLOSSUS
RA3/SUNDANCE
R33/LUMINARY

#30

#100

1o

#1120

#130

#140
R33/C0LOSSUS
R337/SUNDANCE
RIASLUMINARY



R33/7COLCSSUS
R33/SUNDANCE
R3Z/LUMINARY

He v o v .
e 8 o « &

CHANGE CCATROL NOTES

LOGIC REV 06 PCR MIT 66

oY 4’



5% 517

BOMAC ZYNCS NASAMETOR DTN AY DONITIYC M0 3 (o) LeeIr =R AN 11/2 4R

PR PNIGE ¢ R TOORTSOLAY AT ASTOICRAUT PENYUFST OMO TALCULATIN RENNEFVOIS PADANMETERS {(PANAGE, 2ANAE

ASSUMPT AN {1V BANGT AN PAMCE PATE AQC CALCY[ATEN AY THE (M 0N THFE RASTS AF THE STAPEN (M 4AMN (S STATE VFCTARS AND DO NOT

THTY

++ PEAUTEE THAT THE TS AE AM, TYT 1SS MIIST BE MY AND AL [GMEN TO A SRNNDWMY OO TENTATION AMND THE OPTICAL SURSYSTFM
+NA MEET BT OM OAMD MDERATIOMAL , 15 A FOPRASOST DISOLAY NF BHT 1S NESTRFEN, THE PANGE/DRANGE RATE/DH] NISPLAY IS NOT
++ [MHIBITEN HOWFYIP T8 THE 1M TS NIT 0N AND AL TOMER,
PCR
519 t2} THE SAYTING TS STLFCTEN AV THE ASTPOMANT BY NSKY ENTRY
PRAN cMme CROINN CPFEW CHFFKLTSTY TIME TNTAL
conT TIME
CRFW
JROUTINE
«SELECTION
START sssassasssarnsasseeas KEY TM VYARARE %10
DENDEIYNIIS DAPAMETER . e e e
NTSOLAY PMITINE .
[T a I I I VAR | .
- .
e+ el .
+07 TS AN{OTHER FYTENDFPD .
. VFRR ACTIVF? . #20
+ 0 e — -
+ N, ¥ «
+ . - N
+ . . .
+ B M — e ——— .
+ « THDN AN NADFDATAOC .
+ . l'_DD."\D L!(ﬁu‘r .
+ W e mm e e —m e —— .
+ . . .
+ . . . #30
+07 . . -
+ 4 . . .
pCN . . .
L-T% . FYI!T .
. . RIL/LOLNSSUS



Ll 1

FXTRAPMLATE €™ AN
LM STATF yFrTPES ™0
T HUSING FOAST NG

TNTECRATIAN RANTINE,

1S AYFRPANE @

RINNTNA?
oM oY

SFT TE=PRESFNT .
TIWE, .
FXTRADN] ATE | M .
AN £8M SVATC .
YECTARS TN TF FonMm,
T HSING KERLFP .
SHReNDT INF, .

. SFT TF=AVYTPAQrE ~

TIME,
W e
. .
. .
. .
. .
. .
. .
. .
. .
B .

REEYARL RILSY N

PA4FCOL NDSSUIS

#4n

#50

%50

10

489



599

4
+N7
++
ENTT

HMNL P

Ch

+4
+n7
4+

TYTOADN ATT | &
STATE yrrTan 17
TE RO T NS TNG
. COAST IR, THNTO(-
. RATION ROUTINF,

. .
. .
. -
. .
. .
. .
. .
. .
] .

CALCHLATE £ AMGE,
CANGE PATE AMD
D

FLASH VFRR-NDIIM TN
DEQIEST 9ESPOMSE AND
AISPLAY RFEMRETYNMS
PARAMETFR S 1

V16 MBA

R1-2ANAE

DI_RAMRFE nATC

QDM

PANGE-CALCIHILATEN
DANGE TO M, M
MANTICA] MTIFS Tn
NFAREST N1 MM,

RANGRT PAYTF-
CALCULATEN RANAE
GATE RETWFREN oM AMn
LM, MFOATIYE <10M
TNNTICATES 10 TNG
TN EDC TN MFAREST
.1 Foc

PHTI—AMA{E POYWECK
nRTICrS STAC | TMD N
SIrMUT amm THE | 1oAY
HUNo T ITARKTAL D AME AT
Tyt PRECCEMT TTur.
AMA T TS AL WAVS
PASTTIVE,

oM Ry T isnN

L N R T E T I

MONTT® NSKY:
ARCERYFE VEQR—Mﬁuh
FIASH TN REOURST
RESPONSE AND DISDLAY
PEBENPEZYOS
DARAMETERS,

{MOTF: THESF DADA-
MFTERS WL RE
YPNATED FVYFRY TwW(
SFErOMNT,

RAL/COLNSSUS

eRL/CM NSSUS

990

#1000

110

#120

#1130

%140



. . 24700t NSSUS

EnIT » DEGRFES IM TEGRERS .
» TOMEAPEST 07 .
. OFGPFFE .
. . . .
++ L] L] - -
+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
nre §1)
DEY N7 Drwo5R0

530



531 ‘l"

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
START LUNAR LMK SEL— cecscassssserascnasa KEY IN VI9E
FCTION RGQUT INE . e
. . #10
IS CURRENT PROGRAM
POO?
Y N

++ i .
+09 1S ANOTHER EX-— L) #20
++ TENDED VERR .
PCN ACTIVE? .
586 o —mmmm——mm——————— .

N Y

LI S R I SR Y

R35/COL0OSSUS

« 2 8 % & 2 % s &
* 4 ® % &4 a2 ¥ & u 3



HOLD

[ R NN

SNAP

537

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.

R35/C0L08SUS

R3IS/COLOSSUS

#30

#40

#50

#60

5710

#80



S35

a % a 3 ® s & = s 2

WAIT FOR KEYROARD
ENTRY

TERMINATE FLASH UPON
RECEIPT OF FROCFED
NR NEW DATA

+E STCRE
+«F NFW
«70 DATA

CALCULATE THE NEXT
TIME AFTER T-LAT-
LONG AT WHICH THE

L ANDING SITE, STORED
IN ERASABLE MEMORY,
WILL PASS UNDER THF
SPACFCRAFT

L T Y

»

& 4 & * B a4 8 4 ¥ & & b = 5 B s o2 s s 3

" s b & & # a

L]
.
-
-
-
»
-
.

AM [ SATISFIED WITH
THIS VALUE?
‘v ‘N
« KEY [N VERB 25F
. « AND LGOAD A NEW
trresrans « TIME.
-
. KEY IN PROCEECL

. 5 & & & * a2 3

R35/COLOSSUS

R35/C0OLOSSYUS

#90

#100

7110

#120

#130



HOLD .

SNAP .

L3y

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
ENTRY

TERMINATE FLASH UPCN
RECEIPT OF PROCEEC
NA TERMINATE

P T
R .E

.0 .R

«C ™

.E !

.F N

.0 oA

. T

. £

L] -

. FXIT R3S

PR R IR I IR R A R )

sesasvsesrnsnna e

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%

H35FLULUSSUS

R35/COLOSSUS

#140

%150

#160

#170

7180



S35

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

L L T T T T Y R R T EE S TR T T T YR T T TS T S S S T )

HAVE ALL
5 LANO-
MARKS
BEEN DIS-
PLAYED?

SELECT
THE NEXT
LANDCMARK

2 2 % » 3 & =

LI A 2 R R R I Y T R I R R SR I D T S

« & 0 @

»

4 & & 0+ v B % a @

R35/COLOSSUS

R3IS/COLOSSUS

#1390

#200

R210

#220

#230

#240



HOLD

SNaP

Lech~

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?

R3IS/COLOSSUS

R35/CNLOSSUS

2250

¥260

4270

¥280

#290
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L T A I I e I I I L I I I e I O L I R I T T T

TERMINATE FLASH UPCN
RECEIPT NF RECYCLE,

TERMINATE

OR PRCCEEC
P T
R «F
» +R
«C M
-E o
.E .N
«C A
. T
«F

EXIT

R35

s eassssss st

.

4 amnsnssassen s

& & & ¥ 2 ® F 8 F A B Y s 8 s " s

DC I WISH TO
SFE THE LAND-
MARK CODE FDOR
THE NEXT LAND-
MARK ON MY
GROUND TRACK?

*« & 4 & &

KEY IN RECYCLE

V3ZE

.
.
.
.

R35/C0OLOSSUS
#300
#310
#320
#330
#340
R3S/CDLESSUS



HOLD

SNAP

e
+09
4t
PCR
206
EDIT

3%

5 % 4 B 4 8 s e B & B B & & W F 8 & & & 4 9 8 8 & 5§ & 8 " s F 8 S g B FE & 4 8 § B 4 8 3 8 & s &8 g b 3 sV & = s b 2 v

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
RECEIPT OF PROCEED
OR TERMINATE

P T
. R .E
.0 «R
. C M
+F .1
+E N
.C oA
. o T
. . E

RN NN TN NN YN

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

R35/CCLCESSUS

R35/COLOSSUS

#350

#360

#370

#380

#390



539
R3IS/COLLSSUS

4 " s 0w

EXTT
R35 #400

.
.
.
.
.
. -
-
.
-
.
L]

Sesavssasanssn

CHANGE CONTROL NOTES

LNGIC REV 07 PCR MIT 66
LOGIC REV Q8 PCR MIT 116
LOGIC REV 09 PCR 206 FOITORI AL
PCN 586
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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

& P 2 & B 4 & & 8 5 =& & a



HOL D

SNAP
++

+06
+4
PCR
206
FDIY

§ 4y

“ 4 % 3 & & & & & 8 3 & B g € 8 B 4 B s+

» 4 B 8 &4 8 " a4 F & & P & 4 @

LI I T R I I N 2 R I T I

-

" s 8 8 8 B & & 8 e * 8 2 4 " 8 F 4 3 ® % oW

.« n

LI T T T T T T T T I T T T R

L )

+ v 4 8w e ® s & &
s ¢ & s B B s s o8 * 9

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

R36/COLOSSUS
R36/SUNDANCE
R3&6/LUMINARY

R36/COLOSSUS
R36/SUNDANCE
R3&/LUMINARY

#40

#50

%60

470

#80
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++
+06
++
EDIT

[ 2N T DK 200 N TR R D R S R B R I R I )

LI I T I R DK I I D I R T DT N DT TR R R R S R R T R R Y Y

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

#30

#100

#110

#120

#130
R3I6/COLOSSUS
R36/SUNDANCE

R3&6/1LUMINARY



HAL D
& s &8

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

RI&/COLOSSUS
R36/SUNCANCE
RIS/ LUMINARY

#140

#150

#160

#170

#180



349

- 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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54)

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



suy

WAIT FOR XFYBDARD
ENTRY

tasnssess e

SHALL [ TERMINATE

THE ENGINE ON COMM—

ANC AND RETURN TN

THE V99 FLASH WHICH

WILL ALLOW ME T0
EITHER REISSUE TH

E

ENGINE DN COMMAND OR
CONTINUE ON TC THE
DISPLAY OF VGX, VGY,

VGl FNR RCS
THRUSTING?

BACK ON?

SHALL 1 TERMINATFE

THE £NGINE CN COM=

MAND AND THE SPS
THRUSTING PROGRAM
{P4n)?

L L R e R R N R I T T T S T T S S G S S

R4Q/COLTSSUS
R4J/LUMINARY

R40O/COLOSSUS
R40/LUMINARY

#30

40

#50

#60

270



$49 .
. R&40/COLNOSSUS
. RaQ/LUMINARY
TERMINATE FLASH UPCN N e e
RECEIPT QF PPNCEED, “ssssananna KEY IN TERMINATE
ENTER R TERMINATE . V3I4LE
.P .E . T .
R K .F .
«0 . T «R .
-C .E o™ .
+E . R M | . ¥#80
«E . N .
ID - - A -
. . T .
a . o E .
e . . —————— .
+02 . « COMMAND .
+ . +« ENGINE .
+ . « 0OFF . #90
"’02 - « Tmmmme—— -
s . . . .
G0 TO . —————— —————
npw - nn . - Do
IN P40 « ROUTINE secsenvcansse ROUTINE
« RQO . . ROO
. . . #100
- EXIT EXIT
« R4O AND R40 AND
. P40 P40
—————m #110
TERMINATE THE
ENGENE DN
COMMAND
4 ———————————
+02 WAIT ABOLTY
+4 2.5 SEC #120
. R40Q/COLOSSUS
. R&4Q/LUMINARY



PEV
REV

530

Gl
G2

TURN OFF
TVC DAP

SET NARRCW
DFATAAND
IN RCS DAP

DRIVE SPS ENGIKE
BELL TC TRI™ PC-
SITION,

NOTE: THE TRIM
POSTITION IS5 THAT
LAST DEFINED BY
THE C.C. TRACKIKNG
COMPUTATION,

TURN ON RCS
DAP IN .6
SEC

GO T
nAn

IN P&O

CHANGF CCNTROL NATES

pre M]T aRm
PrR 206

R4O/COLCSSUS
R4O/LUMINARY

#130

#140

#150

¥160
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STAT= VTOTA2 IRTIAPATION (M0 70 AYE) RONTINF (R41) LrGIc 2Ey 07 11729748

PURPPSE: (1Y TR INTECRATE TUE STATE VECTOR NF THIS VEHICLFE TP THE TIMF AT WHICH THFE AVFRARE ¢ ROAYUTINF WILL RE TURNED ON RY
THE CALLTNG PROGDAM,

(2) TN DFFINF M NFW TIC FOR DROGRAMS 40 (12 41 [N THE EVFENT THF STATE VECTNR CAN NOT AF [NTEGRATED TD THE TIMF
NEFTNEN RY PROARAMS 40 NB 41 ANN T LIGHT THE ALABM 1 [GHT TN TMFARM THE CRFW THAT TIG HAS BEEN SLIPPED.

ASSUMPTIOING 2 (Y)Y THFRE IS A SICMIFICANT AMOUNT OF TIME PFQUIREN RY THF CMC TN TURN NIN THE AVFRAGE G ROUTEINE, THIS TIME IS VARI-
ABLE ACCPRNTING TN THE FNLLNAWING CONSINERATINNS REGARDING THF €S STATF VErTNR:
le4 SECONNS PER TIME STFP [N FARYH NRRIT
2+%5 SECONDS PFR TIMFE STFP IN LUNAR NRATY
WHFRE TIME STYEDP TS FEQUAL TA:
240 SELONDS IN EARTH NRRIT
350 SECONDS IN LUNAR NPATT

TIV THE ROUTINF S CMLY AMTAMATICALLY SFLECTED,

PRNG Me GROIIND CREW CHECKLIST TIME TOTAL
CONT TIME

CMC ROUTINE

SFLECTINN

. TP #10

+ N Y
. . . #20

. 1S TNFCO-10 sFr
. NRFATEP THAN nn

« FOUAL TN TR? .
P N .
. . . R&41/COLDSSUS

. . . . QLT /Z1VIMINARY
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. . .
. . .
. . -
a TTTToTTTETTET »
, THRN AN pRpA-
. GRPAM AL ADM .
o LIGHT AMD .
» STOFF AL APM .
« TODFE 1703 .
s T TTTTTITEEE -
. . .
- - -
. . .
. TTTTm===== -
. SET TIG .
. FLAG .
» TTTTTTTTT= -
. . .
. . .
- L] -

o SET TAFC=TR Byc
. 10 SECANNG

. -
- -
. .

TS IMTERQATINOM

L N R L)

FINTSHERD
N [

TMTECRATE THTS
VFHIrLFS S€TATYF
VECTOG ANE TIMP STED
ne T2 TR TF { FSS
THAN NNE TIME STEP
{ISTNM DRI IS TINY
[NTEGRATTIN,

TS OTHF TI¢
B AF SETO

-H‘ -v

. .

- .
IEEEERE] .

MOM [T NGKY PRAND AM
ALADM | ToHT npTan
THT DEPIND FRPOM TIC
_Aq CEFDMQg TN
PYANKTME AT TIr-15:
TF LIGHT CNMES NN
MR IMG THIS TIME (T
IMAICATES THAT TInG
WILL BF SLIPOED AS
REAUTREN TN AFET THFE
STATE YECTNR INTFAR -
RATFD TO A NFW T[A
-3 SFECPNNS,

TF TRIS AL ARM
COMDITION NECLRS THE
TEYT DISPLAY WTLL
FOMTINUE TR CrmT
RASEN OM THFE NP [ATN-
AL TIS UNTIL INTO-
BPATTIOM TS FOMPLETF
AMD A NFWw TI6 TS
FSTART [SHEN, THF
NTSPEAY WILL NPT
Bl ANK HOWFEVER 1INTITL
THE NMFW TI HAS QFFN
FETARLTSHED AND TE]
TS REVISED.

ANSEEYF THAT THe
COMDPIITEDR ACTIVITY

L IGHT APES PFF WHTEH
THPTICATES THAT THIS
DOOTINT TS CPMNLFTE

PL1/C0E TSSUS
BLY/LIIMINARY

PL]/CrLOSSIR
Q41 /LIIMINARY

#373

#40

450

#60

70

#AD
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"
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IR

SFT TIn=TRFr
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.
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AUTCMATIC DPTICS POSITICNING ROUTINE (RS2} LCGIC REV 09 11/27/66

PURPDSE: {1) TC POINT THE STAR LQOS OF THE DPTICS AT A STAR OR LANDMARK DEFINED RY THFE PROGRAM OR BY DSKY INPUT (ASTRONAUTE.
PCR
206 (2 TC FOINT THE STAR tCS CF THF DOPTICS AT THE LM DURING RENDEIVOUS TRACKING OPERATIONS,
++
+09 t3) TO DO THE TRACKING ATTITUDE ROUTINE (R61) APPROXIMATELY EVERY 2 SFCONNS DURING RENDEZVIIUS TRACKING OPERATIONS.
+4
EDIT
ASSUMPTIONS- (1) THE RNOUTINE [S AUTCMATICALLY SELECTED DURING IMU REALICN PROGRAM (P52) BY THE RENDEZVOUS NAVIGATION PRDGRAM
(P20), BY THE CRBITAL NAVIGATION PROGRAM (P22}, 0OR BY THE CISLUNAR NAVIGATION PROGRAM (P23},
{2} THIS ROUTINE IS SELF PERPETUATING AMD IS TERMIMATED RY THE SIGHTING MARK RAUTINE (R53) FOR STAR 0OR LMK AND BY
RESETTING THE TRACK FLAG FOR LM,
PROG CMC GRCUND CREW CHECKLIST TIME TOTAL
CONT TIME
«CMC RDUTINE
« SELECTICN
-
START AUTD OPTICS
POSITIONING ROUTINE
tr 521
-------------------- #10
»
+4 .
+09 .
+ 4 -
EDLTY .
———————————————————— #20

FLAG

R52/COLOSSUS



++

+032
+4+

£

SELFCT CESIRED MU}
TMERTIAL CRIENTATICN
FROM STCRAGE (PRO-
VINED RY CALLING
PROGRAMY,

CALCULATE REQUIREC

FINAL GIMRAL ANGLFS
TO GIVE DESIRED MY
ITNEQTIAL CRIENTATICN

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

SWITCH 1SS T0 CCARSE
ALIGN MCNE, THFRMINATE
ATTITUDE KPLD NF
VEHICLE

CNARSE ALIGN THE INMU

« 5 s & ® & 4 & @

R5C/COLOSSUS
R5G/SUNDANCE
RSC/LUMINARY

RSEG/COLNSSUS
REG/ SUNDANCE
REQFLUMINARY

40

#50

#5650

*#70

#80



207

TERMINATE CNARSE
ALTGN MCOE TN FSS.
RESUME ATTITUDE
HCLD OF VEHICLE

EXTT RS0

CHANGE CONTROL NOTES

LOGIC RFV 03 PCR 444

©

R5Q/7COLCSSUS
RSO/ SUNDANCE
RS5G/LUMINARY

#90

100
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AUTOMATIC OPTICS PDSITVIONING ROUTINE (RS2} LOGIC REV 09 11/27/568
PURPOSE: {1} TC POINT THE STAR L0S OFf THE OPTICS AT A STAR OR LANDMARK DEFINED BY THE PROGRAM OR BY DSKY INPUT (ASTRONAUTI.
;gz (2) TC POINT THE STAR LCS COF THE DPTICS AT THE LM DURING RENDEZIVOUS TRACKING OPERATIONS,
++
+09 (3) YO DO THE TRACKING ATTITUDE ROUTINE (R&1) APPROXIMATELY EVERY 2 SECONDS DURING RENDEZVOUS TRACKING OPERATIONS.
Eot Y

ASSUMPTIONS- (1) THE ROUTINE IS AUTOMAT ICALLY SELECTED DURING IMU REALIGN PROGRAM (P52) BY THE RENDEZIVOUS NAVIGATION PROGRAM
{P20),s BY THE ORBITAL NAVIGATION PROGRAM (P22), OR BY THE CISLUNAR NAVIGATION PROGRAM (P23),

{2) 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 OPTYICS
POSITIONING ROUTINE

(R 521
- _— #10
4 .
+09 .
++ -
EDIT -
___________________ #20

FLAG

R52/COLOSSUS



5L

[S THE LM TARGFEY

FLAG SFT 2
. YFS «ND
« (LM) .
. RESFT
. TERM-
- INATE
. FLAC
. GO TO
. Ilﬁ!l
. BELCW
: "All
+«SEF BELCW
15 THE TRACK FLAG
SFT?
{SEE P20}
+ YFS +NO
. FxIT
. RS2

THE LNOGIC FRCM THIS
POINT TC "B" BELOW
IS FNR THE (M TARGET
CASE ONLY.

RE2/C0OLOSSUS

R52/COLOSSUS

#30

%40

#50

%60

&70



T

++
+09
+4
EDIT

.
.
.
*
.
»
.
-

LI T I I N N )

[S THF PREF

ERRED

ATTITUDE FLAG SET?

NQ

® 5 8 ¢ & 8 ° 3

WALT ABNUT
SECONDS

+YES
IS UPDATE
FLAG SET?
«N oY
1.2 :
.

EXTRAPOLATE CSM AND
LM STATE VECTORS TC
THE PRESENT TIME

+1.3 SECONDS USING

CONIC EQUAT

fONS

REAC PRESENT VEWICLE
ATTITUDE FRCM THE

Icou*s

COMPUTE TAPR

GFT VEC-

TOR FRCOM CS™ TO LM

S s o+ 2 s 2

RS52/C0OLOSSUS
#80
#30
4100
#110
#120
R52/7COLOSSUS



(X3
+09
++
EDIT

LY 24

@ 4 e % & B & & 4 F 3 ¢ 8 & @

-

a4 & & 8 B 8 & 4 & 8 B B O B s 8 m

T T )

CALCULATE THE REQUI-
RED OPTICS ANGLFES

TC POINT THE STAR
LINE OF SIGHT AY

THE LM,

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

LM ?

«N «YES
SET THE RESET THE
TRUNNTON TRUNNION
DRIVE CRIVE
FLAG. FLAG

- L]

« TURN ON PROGRAM
« ALARM LIGHT AND
« STORE ALARM

« CODE 407

CHECK CPTICS MONF
DISCRETE, IS THE
NDSS IN THF

cMC MODE?

1S THFE TRUMNINN
NDRIVE FLAG SFY?

Ssess PSR RLEBE AR EES

MONITOR PROGHRAM
ALARM LIGHT: IF THE
PROGRAM ALARM LIGHT
CNMES ON AT THIS
TIME THE ASTRONAUT
SHOULD VERIFY ALARM
(BY KFYING IN
VOSNO9E} AND EITHER
MANUALELY MANEUVER
THE VEHICLE BACK TO
THE PREFERRED TRACK-
ING ATTITUDE
{DFSIRED CIMRAL
ANGLES MAY BE DJIS-
PLAYFI AY KEYING IN
VI6N22E AND DESIRED
NeTICS BY KEYING IN
V16NS2E ) OR ALLOW
THFE GNCS TO AUTOMA-
TICALLY MANEUVER BY
SWITCHING TO CMC
AUTC CONTRODL AND/OR
RY KEYING IN VSBE.

RE27COLOSSUS

R52/C0OLOSSUS

#130

#140

#150

#160

#170

#180
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.

Ll - -
DRIVE CRIVF .
SHAFT SHAFT .
AND chu -
TRUNNICN CNtY .
cpurs .

L] - -

- - - -
- - * -

D) THE TRACKING
ATTITUDE ROUTINE
R6le

"R® FROM
ABOVE

¢« 9 v % e s e

R52/COLOSSUS

R52/COLOSSUS

#190

#200

#210

#220

#230



Slett

npn
FROM ARQVE

.
[ 2N T A R R T N S T R R ]

1S TERMINATE
FLAGC SET?

CHECK OPTICS M

ane

CISCRETE. IS THE

0SS IN THFE CMC
MODE?

oY

» & & ¥ 8 = 8 3 ® 8 & 2 @

.
F-4

LI T I T N ]

LRI T I

" s 8 s 4 8

a » ® 4 s 5 e & 3

]

THE LOGEC FROM
THIS POINT TQ THF
END DOF THE ROUTINE
IS FOR THE LMK,
ADVANCED GROUND
TRACK, DR STAR
TARGETS ONLY

THE AUTOMATIC OPTICS
POSITIONING IS NOW
RUNNING. TO MARK

ON THE TARGET,
SWITCH THE QPTICS
MODE SWITCH TO MAN-—
UAL. THIS WILL CALL
THE STIGHTING MARK
ROUTINF R53. TF R53
IS TERMINATED THIS
ROUTINE WILL ALSOD
TERMINATE. IF THE
ASTRONAUT SwITCHES
BACK TO CMC MODE
PRIOR FO TERMINATION
OF R53 V51 WILL
REMAIN FLASHING AND
THE ASTRONAUT MAY
CONTINUE WITH RS53
BUT YHE DOPTICS WlLY
BE POINTED AT THE
TARGET AUTOMATICALLY

R52/COLGBSSUS

R52/COLOSSUS

#240

#250

4260

#270

#280



2Uh

+e
+09
++
EDIT

+4
+09
++
EDIT

* 2 2 * s =
LI B

<CALL SIGHTING

«MARK RDUT INF
+4R53) If NOT

«ALREACY CALLED

GET PRESENT MU
ORIENTATION FROM
STORAGE (REFSMMAT)

READ PRESENT VEHI-
CLE ATTITUDE FROM
1CDUS

1S THE TARGET FLAG
STAR OR LANCMARK

GET STAR CATA
FROM CMC
STORAGE

4 8 4 8 & B & ¢+ & 3
L I I R T R R

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

R52/COLAOSSUS
#290
#300
#3190
léZO
#330
R52/COLOSSUS



++
+09

+09
++

PCN
€94

++
+09
+e
E0IY

++
+09
++

PCN
594

s & 8 & 5 & + 5 4 % 4 B § 8 B 4 8 8 B % B g B & 4 8 4§ A% g 4 % B s

L I I R B I A T I )

1S LANDMARK
COCE GREATER
THAN 327

COMPUTE TARGET
VECTCR TO A
POINT ON THE
SURFACE OF THF
MCON 60 DEG FCR-—
WARD CF PRESENT
LOCATION AND ON
THE GRCUND TRACK
OF THE DESIRED
ORBIT (DESIREC
ORBIT IS DEFINED
AS THAT NUMBER
OF CORBITS AtEAC
OF THE PRESENT
ORBIT INDICATED
BY THE LEAST
SIGNIFICANY DI~
GIT IN THE LAND-
MARK COCE?!

GET LMK
COOROINATES
FROM CHMC
STORAGE

" & a4 & 4 8
L T S T

« » w0

" 8 ® & # & » * 4 4 8 B s " 3 s B &

e ® 3 ¢ 8 & 4 @ ¢ 3 " 2 & B s 4 B W

¢ & 3 8 4 a8

R52/COLOSSVS

RS52/COLOSSUS

#340

#350

#3690

4370

#3180
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. - .
. CevMPUTE
. TARGFT .
. VECTNR .
. FROM CS™
. 10 DES- .
. IGNATED .
- LAND~ -
. MARK, -
. . .
COMPUTE TAR- . .
GEY VECTCR e
FROM CSM YO . .
CESICNATED .« .
STAR. . .

- . -

. - -

CALCUMLATE THE RE-
QUIRED CPTICS ANGLES
TC PCINT THE STAR
LGS OFf THE OPTICS
ALONG THE TARGET
VECTOR.

IS A TRUNKION ANGLE
REQUIRED TO POINT
THE STAR LOS OF THE
NPTICS AT THE TARGFTY
GREATER TKAN 99 DEG?

«N Y
- -

LI ]

» 8 4 % 4 * 4 @ 8 " s s 3

* 4 & & & 9 & 9 " 2 " B B T B B F B 4 B P F BB B s " P =2 R e o oe W s o2

R52/C0OLOSSUS

R52/COLOSSUS

#390

#400

#410

#420

#1430



POSS
PRID
HOLD .

semes s

SNAP ,

++
+09
* 4
EDIT
PCR
206

Sy

» " s s .

2 s 2 § B & % & & & € » ¥ 8 B a2 ¥

*

* & B 4 B 8 8 % B 3 & % F B B 4 4§ & & 8 B B 2 =8 B

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

VISNGY

R1-

R2-—

R3-
EXPECTED ALARM
ALARM CODE AT
THIS TIME IS 404

WAIT ? SECONDS

" a4 3 4 2 w & " T e 8 " n @

» ® 5 2 8 B a2 % @ »

WAIT FOR KEY-
RCARD ENTRY,

LT T R T R S R

.
.
.
.
.

" 4 % B & 8 ¢ 9 & ® a2 ® 4 ® & p 9 B 4 4 2 a2 & & B W 8 @ ¥ B 4 o4 B 4 g% s s s oo

» e 8 e

-«

CeEES sABECPEBBESES

measre s s vEnee

MONITOR DSKY:

DODES A ARM COPE
DISPLAY INDICATE
THAT THE TARGET IS
NOT WITHIN THE
HEMISPHERE DOF
OPTICS VISIBILITY?

FOR STAR/LANDMARK
SIGHTINGS THERE
ARE TWO DPTIONS:

(A) MANUALLY MA-
NEUVER VEFRICLF
UNTIL OPTICS CAN
ACQUIRE TKHE DES—
IREN TARGET.

(8) TERMINATION
0OF THE PRO-
GRAM AND
ROUTINE,

.A B'

MANUALLY
MANEUVER VEH—
ICLE UNTIL IT
IS ESTIMATED
THAT DOPTICS
CAN ACQUIRE
THE TARGET.
MONITNR FDAIL
T AVOID
GIMBAL LOCK.

« & B 3 ® ® A ® S & g & W " B o8 %A e

L I 2 I I T B B B R O L I I T O I R N N 2 I I D R T T R R R B I B N I I I I ]

R52/COLOSSUS

#4640

#450

#460

#6470

#4380

¥490
R52/COLOSSUS
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++
+09
++
EDIY

* 8 4 % 4 § & = 4 8 3 a 8 & 9

L I T B R T I ]

® & B B & B #+ & b 8 8

LI I S B I D I I I )

TERMINATE FLASH
UPGN RECFIPT CF ..
PROCEED, OR
TERMINATE.
T P
+E +R
«R 0
M «C
o1 «E
N «E
« A -0
T .
- E .
. WAIT .5 SEC
- -
-
00 ROUTINE .o

ROO

EXET RS2

ANC CALLING
PROGRAM

IS THE TRUNNTON

ANGLE REQUIRER TN
POINT THE STAR LOS

oF

TARGET GREATER THAN

S0

THE OPTICS AT TEE

DEGREES?

LN IR R I L R I T )

L e N e e e e I N N N N N N I I I R I N A A I I

SEsss B EsLds s s

ss s v erasnbnnnerae

LI B T TR TR S

KEY IN TERMIN-
ATE.
V34t

@ B & B B F % 5 & o m R s BT RO

DO ROUTINE
ROO

L]
EXIT RS2

AND CALLING

PROGR Am

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

LS T S T T R N I I )

L I N N N I O e N I I ]

R52/COLCSSUS
#500
4510
#520
#530
#540
R52/COLOSSUS
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+09
re
EDIT

50

-
.
v
.

SET TRURNNION

DRIVE FLACG

+RESEY TRUNNION

«ORTIVE FL

»
»
.
-

«TURN CN PROGRAM
<ALARM LIGHT AND
«STORF At ARM CODE

IS THE SIGHTING

MARK FLAG

L N L I I R Y R R A A

AG.

SET?

« 2 s ¥

L I T N L )

P T R S S )

» 8 e % 2 4 4 @

5 % 8 8 8 4 & & % B B3 R B & B »

5 8 % 2 4 & & 9 & W & 8 & 4 2o

# = 8 % 4 B 4 & & B % 3 B B 5 2o

MONITOR PROGRAM
ALARM LIGHT: IF THE
PROGRAM ALARM { IGHF
COMES ON AT THIS
TIME THE ASTRONAUTY
SHOWML.C VERIFY THE
ALARM BY KEYING

IN VOSNOGE ANDC

THEN REVIEW THE
OPTICS ANGLES IF
THEY ARE BEING
DISPLAYED {THEY WILL
BE UNLESS R53 HAS
BEEN PREVIOUSLY
SELECTED). IF THEY
ARE NOT BEING
DISPLAYED KEY IN
VI6NI2F. EF TRUNNION
(R2) IS GREATER THAN
49.775 THE ASTRONAUT
SHOULD MANUALLY
MANEUVER THE
VEHICLE.

RS2/COLOSSVS

R52/7COLOSSUS

#550

#560

570

4580

#590
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++
PNSS

R TN NN

MON
+09
++
EDIT
PCR
206

LI

DISPLAY CN NSKY:
VO6NI 2
R1-SHAFT
R2-TRUNNION
R3-BL ANK

SHAFT-TESIRED
SHAFT ANGLF. IN
DEGREES T0O NEAR-
EST .01 DEGREE.

TRUNNION-DESIRED
TRUNNION ANGLE.
IN DEGREES TO
NEAREST .001
DECREE.

s * 8 8§ * 8 5 % & 3 & 5 3 B 3=

.

CHECK CPTICS MODE
DISCRETE. 1S THE
0SS TN CMC MODE?

IS TRUKNION
DRIVE FLAG SET?

-

DRIVE CRIVE
SHAFT SHAFT

AND cou
TRUN- CNLY
N1ON ——————
cous

LI I T I R T T R I )

[
-
.
L)
-
-
-
.
.
-
.
-
-
.
L]
-
.
-
.
-
L]
-
.
-
-
.
-
.
L]
-
-
-
-
-
*
-
L]
.
-
L]
-
.
.
.
-
-
.
-
-
.
.
.
-
.
-
.
.
-
-
.

MONITOR DSKY:

wsssassnesvacasssas ORSERVE DISPLAY

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

R52/COLOSSUS

#600

#610

#620

#630

1640

R52/COLOSSUS
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GYRC TERQUING ROUTINE (RS55) LCGIC RFY 03 a4/10/68
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NPTICS CALTARATICN ROUTINF (RST) LCGIC REV 09 04712768

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

(2} TG STORE THE MEASURFD TRUNNION RTAS FOR LWSE BY THE CISLUNAR NAVIGATICON PROGRAM (P23,

ASSUMPTINNS: {1} TRUANICN BIAS IS MEASURABLE ONLY I[N SPACE (VACUUMI -

{2)  TRUNNTION RIAS 1S A FUNCTION OF THE ANGLE BETWEEN THE LANDMARK LINE OF SIGHY AND THE SUN AND IS CONSTANT QUTSIDE
THE CONE FROM PLES CR MINUS 15 DEGREES FROM THE LANDMARK LINE OF SIGHT.

(3)  AFTER THE FIRST TIME THIS ROUTINF 1S PFERFORMED DURING A MISSION [T SHOULD NOT BE NECESSARY TO REPEAT IT If THE
SUN ANGLE WAS rUTSIDE THE CONE DF ASSUMPTION 2 AND WILL BE DUTSIDE THE CONE DURING THE NAVIGATION MARKS T BE TAXKEN
DURING P23, IF THF SUN ANGLE IS WITHIN THIS CENE THIS ROUTIAE SHOULD BE REPEATED EACH TIME THROUGH P23,

(43 THE NPTICS SHOULT "SOAK™ IA AN ATTITUDE WITHIN THF REGION THAT WILL BE USED FOR P23 FOR AT LEAST A MALF HOUR
PRIDR TN CALTBRATION ANC MARKING ON THE NAVIGATION TARGETS CF P23,

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

+SELECTION

STARY DOPYICS CALI- r10
RRATION ROUTINE
{R57)

LU R N N
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L R T T T R S S Y
# & B & % & 8 ® * 0w s
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PURPNOSE:

ASSUMPTIONS:

PROG
CONT

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

f1) TC MANEUVER THF L¥M/CSV CR CSM ALGNE TO AM ATTITUDE SPECIFIED BY THE PROGRAM [N PROGRESS.

{1) THF FINAL ATYITUME DESIREC, DEFINED AS FOLLOWS, HAS REEN STORED PY THE CALLING PROGRAW:
tAY A SPECIFIC RODY FIXEO VECTOR AND A DIRECTION IN SPACE TO WHICH THIS VECTOR IS TO BE ALIGNED (THE 3-AXIS

FLAG TS PESFET),

(R} A THREF AXIS (ORTHOGCNAL} INERTIAL CRTENTATION TO WHICH THE THREE BODY AX{S ARE TO BF ALIGNED {THE THREE
AXIS FLAG 15 SET).

{2} THE MANEUVER May BE PERFORMEE AUTOMATICALLY RY THE GNCS OR PERFORMED MANUALLY WITH AN OPTIONAL FINAL AUTOMATIC
GNCS CONTROLLED TRIM MANEUVER, THIS OPTIONAL TRIM MANEUVER SHOULD BE CONSIDERED ESSENTTAL FOR MANEUVERS TO $PS THRUST-

ING ATTIYUDES.
{3y THE DAP DATA LCAD ROUTINE (RO3) HAS RFEN PERFORMED PRICR TO THIS ROUTINE.
(4) THFE ROUTINE IS AUTOMATTCALLY SELECTED AY THE PROGRAM OR ROUTINF REQUIRING THE ATYITUDE MANEUVER,

(5) 1F THIS ROUTINE WAS SELFCTED AY THE TRACKING ATTITUDE RGUTINE (R&61) THE VYS5ONLA AND THF VO6N18 IN THIS ROUTINE
ARE PRINRITY DISPLAYS. THE VS0ONIA DISPLAY WILL REMATN UP A NINIMUM OF 2 SECONDS., RESPONSE AFTER 2 SECONDS WILL

CAUSE THE PROGRAN TC CCATINUF AS DISCRIBED

CMC GRCUND CREW CHECKLIST TIME TOTAL
TIME
«CMC
«ROUTINE

«SELECTICN

START ATTITUDF
MANEUVYFR ROUTINE #10
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CREW-CFFINFD MANFUVER RCUTINE (R£7} LCGIC REV (5 11/27/68
PURPOSE: {1y T0 PROVIDF THE CREW WITH THE ABILITY TG SPECIFY A FINAL VEHICLE ATTITUDE FOR USE BY A CMC~CONTROLLFE ATTITUDE
MANEUVER,

ASSUMPTIONS: (1) THF ROUTINE 1S MANUALLY SELFCTED BY THE ASTRONAUT BY DSKY ENTRY,.
{2Y THE DAP DEACBANT DURING THIS ROUTINE IS AS DEFINED BY THE LOAD DAP DATA ROUTTNE {RO3).

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

PROG CML GROUND CREW CHECKLEST TIME TOTAL
CONT TIME
« CRENW
« PROGRAM

« SELECTION

L X

START CREW-DEFTNED sssssessnsesssassees KEY TN V4GE

MANEUVER ROUTINE . e
(R62) .
———mm e e . #10
- *
1S CURRENT PROGRAM  suvssssssssevenaness MONITOR DSKY: DOES
POD? . OPEPATOR ERROR LIGHT
———————————————————— COME ON INDICATING
.Y N THAT THIS ROUTINE
. . CANNNT BE SELECTED #20
. . AT THIS TIME?
4+ =2 e mammmam——r-— « . e Em e ——_————
+ 1S ANODTHER EX— .Y N
+05 TENDFLD VERB . .
+ ACTIVE? . .
4+ 200 eme—m e ar ——ura -
PCN N ¥ .
596 .

. ¢ 8 ¢ a

4
L I I T

. R&E2/COLOSSUS
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« ATCR ERRDR
» LIGHT
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REQUEST RESPONSE AND seevcnsascsenanreren
DISPLAY FINAL GIMBRAL .
ANGLES:

v0é N2?2

R1- (G RCEL

R2- 156 PITCH

R3- MG YAW

ALL GIMBAL ANGLES I[N
DEGREES TO NEARESY
+01 DEGREF.

WAIT FOR XEYBDARD
ENTRY

LR R N N I A A I Y )

TERMINATE FLASH UPCN .
RECETPT NF PROCFED sesacsre st rrnnra

UR NEW DATA .
AFW oD
JDATA R
. o

—————— .C

STORF N

NEW + F

KEY V3T7EQOE .
AND THEN KEY .
V4SE .
- -
- -
EXIT .
- LA B
L] - L]
L] L] -
MONTITOR DSKY: .
OBSEFRVE VERB-NOUN .
FLASH TO REQUEST RE~ ,
SPONSE AND CISPLAY -
NDF FINAL GIMARAL -
ANGLES. .
DD I WISH TO KEY IN
NEW GIMBAL ANGLES TO .
BEf USED BY ROUTINE .
R60? .
____________________ R
N .Y .
. KFEY IN V25F AND .
«eeo LOAD NEW GIMBAL
. ANGLES .
L]

KFY IN PROCEEC
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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

¥30

Vas/COLOSSUS
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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
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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)
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ASSUMPTIQONS *
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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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EDET

HOLD .

fets 2

e 8 v & =
a8 o

IS THE IMU .
BEINC .
INITIALIZED? .

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

V4INZO/COL
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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

V4IN20/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

EXIT

[ I T S R R R DR T R B

2 s & & & » @

sSaesas s ssABDFIBRE OSSN

L T I
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