MARKRLPT RLUTINE {R5T)

(L) TC ACCEPT ANL PROCESS CREW INPUTS (MARK X, MARK Y, AND MARK REJECTY)

PROCESS.

1153

ASSUOCIATED WITH THE ALIGNMENT MARKING

(2) TC ACCEPT ANC STORE CREW INPUTS (PLUS AND MINUS ROD COMMANDS) ASSOCIATED WLTH THE RATE OF DESCENT PHASE (P66

UF THE LUNAR LANDING.

ASSUMPTIGNS: (1) THIS HOUT INE IS AUTOMAT ICALLY CALLED WHENEVER THE MARK X PLSHBUTTON, MARK Y PUSHBUTTON, MARK REJECT PUSHBUTTON,

PROG
CCNT

UR THE DES RATE (+ CR -)

LGC

«LGC
«RCLTIME
«SELECTION

START MARKRUPT
RCUT INE (R5T)

STUKE PRESENT VALUES
CF CCuX. CCuY, COUZ
AND TIME.

Was ThIS ROUTINE
CALLED BY MARK X,
MARK Yy OR MARK

REJECT ACTIVITY?

-

N.

L N L Y R T B Y
LN I I L I R )

.
.

SWITCH ARE USEC BY THE CREW, EITHER IN FL IGHT OR ON THE LUNAR SURFACE.

#10

#20

#30

R5T/ LUMINARY
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LI O I I L I

WAS THIS RCUTINE
CALLED BY A + UR
= ROC COMMANC?

TURN ON PROGRAM
ALBARM ANLC STORE
ALARM CODE

“ae

[ B A R N I T Y T

EXIT R57

-

.

STCRE RLD CUMMANC
FOR POSSIBLE LSE

EXIT R57

is

MARK INFLT INRI-

BIT FLAG SET?

L R T

L I T I L I S SO

P T

I T T T

SeasmsTaaencsesasssenans

»

MONITOR DSKY:

DOES PROGRAM ALARM
INCICATE THAT ROU-
TINE OPERATION IS
INCORRECT?

KEY IN VOSND9 TL
IDENTIFY ALARM
CCCE. THOSE WHICK
COLLD CCCUR AND
CREW RESPONSE RE~
QUIREC ARE AS
FOLLOWS:
{A}) OO10T-MURE
THAN 5 MARKS
{ SLRFACE) /
MARK PAIRS
{FLIGHY) HAvE
BEEN TAKEN,
TERMINATE
MARKI NG SE-
QUENCE BY
KEY ING IN
"PRCLEED™,

(BY OD1LZ2-MARK-
ING SEQUENCE
NOT DES IRED
AT THIS TINME,.
DO NOT PUSH
MARK Xy MARK
Y CR MARK
REJECT PuSH-

M e e R O I T e T I L

® 4 8 s 9 & s g
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R57

L I I I I B |

DOES MARK STATUS
REGISTER INDICATE
FHAT R53 15 IN PRO-
CESS AND MARKS ARE
BEING ACCEPTED?

TLRN CN PROGRAM
ALARM AND STORE
ALARM COCE
(CCil2).

EXIT RS5Y

LI T B R

WAS THIS RULTINE
CALLEC BY MARK RE-
JECT ACTIVITY?

Y.

>

IS THE SURFACE
FLAG SET?

«N L

CHECK THE
MARK COLNTER.

LI T T T O A T T S
[ I N S I T B
I T RO B R

LR RN EREEEE N Y

L L R O R e N L R R I O T T T T S R S P S R I T I L R R T T T S e

BLTTONS .

(Cy 00113~
ALTHGUGH R57
WAS CALLED NO
INBITS APPEAR
IN CHANNEL 16.
HARDWARE OR
SGFTWARE
FAILURE. RE-
FER TO BACK-
uP PROCECURES

(D) 00114~ A
DUPLICATE
MARK HAS BEEN
MADE (X AFTER
Xy, Y AFTER Y-
IN FLIGHT
CNLY ). MONITOR
DSKY MARK RE-
QUEST AND
MAKE CORRECT
MARK.

(E) Q0115~MARK
REJECT HAS
BEEN ATT EMP-
TED WITH NC
MARKS TO RE-
JECT. MDNITOR
DSKY MARK RE-
QUEST AND
MAKE CORRECT
MAR K.

L A R T I O Y

LA I A A R I

L T R O B I

LI BT ]
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LECKEMENT
COUNTER 4gY

FARK

#150

P A L R

L I N L R L BT T

* a * 3 & ¥ 4 a2 *

.
<

Exi¥ R57
X MARK OR
FARK FLAG

O
[
i

15
Y
s

« TURN ON PRO-
+ GRAM ALARM

#1560

AND STCRE

AL ARM CUCE
{00115},

LI I L T T T

L A I Y I B I ]

« ¥ ¥ .

LI B |

*
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» FLAG PREVIOUSLY

£190

RESET X MARK
AND Y MARK

- FLAG
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#200
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6%

POSS
HOLD

LR Y

SNAP

++
+(3
+EDIT

LR R P R B A

-

I TS T S S

SeT?

LIS B Y

L R e R A T N N L I L ]

AS CEFINED 8Y
VERB PUINTER
FLASH VERB-
NUOUN TO RE-
GLEST MARK
[X,¥, DR X 0R
Y} RETICLE
LINE/STAR
INTERSECTIUN:
VXXNT]
R1-ABCDE
R 2- BL ANK
R3 ~ELANK

Rl 15 AOT COE-
TENT CCDE AND
STAR CGDE:
Ay 8-0
C-ACT DE-
TENT
LrE~ST AR
CaBE

WHERE =

ACT [ETENT=-
THE ACT DE-
TENT POSE~
TICM USED
FO/ SIGHT-
ING:

L {LEFT FRONT}),

2 LFRONT CENT-
ER),

Srevssasannten

3 [RIGHT FRCAT),

4 (RIGHT
REAR),

sesaee

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

.

* s 9 =

MONI TOR DSKY:
OBSERVE VERB-NUUN
FLASh TG REQUEST
MARK (X,¥, UR X OR
¥Y) RETICLE LINE/STAR
INTERSECTION.

L

L L I R O O I e R T T T T O T S S T S R
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1159

L L I D S B B T B A DL R TN R R R Y I A L ]

LI B R Y O T T T B R |

LR N L I T R I I N L T T I ]

. . RST/LUMINARY
5 {REAR . .
CENTER), . . #280
&€ (LEFT . -
REAR )y - .
T (a - .
BACKLP OGP~ . .
TICAL 5¥S~— . -
TEX WwillL BE . -
USED ). . .
STAR CCOE- THE - .
CESIGNATION UF . . #290
THE CELESTIAL - -
BaLY TO BE . -
USEC. ALL DES- . .
IGNATICNS IN . -
OCTAL: . .
QO-PLANET . -
Cl/45-S5TAR . -
{FROM STAR - -
CCOE LISTY) . .
46— SUN . . # 300
4T—EARTH - -
50-MCON - -
WAIT FOR KEY= sveansonssnsasensnes COCMPLETE S IGHT ING
BOARD ENTRY - - MARK PROCEDURE
. {REFER ADT MARK ¥310
. ROLTINE (R53) ALSC)
. ADHER ING TO THE
TERMINATE . FOLLOWING PR IN-
FLASH UPON RE- - CIPLES:
CEIPT CF PRO- .
CEED, ENTER, - {A} INFLIGHT
OR TERMINATE -
—————————————— - (1) ADJUST ADT
P o T .E - RETICLE TO ZERD
«R N3 N . BEFORE PERFURMING #320
«0 «R T - MARK S.
L M o .
-t Wl R . (2) A MARK IS
<E ok . MADE WHEN THE
D A - TARGET BCDY

LI N A R L T T S

@ % 4 8 & 3 5 8 % 4 4 0 0

D N T T P S

T5T/LUMINARY



PUSS
HCLU

R R

Siab

.

“ s g PR N T T R

.

P P T T T P T

LRI |

- - .t
GO TO . ol TU
llA " - IIBN

O L I R B

L

“« g *

o LO FINAL AUTU- seavevansvenes

« MATIC REGLEST
» TERMINMNATE
« RCUTINE (ROU)

*aa

ExiT &57
. ANL O PXX
- i :....-

FKLY Elin.

FLASE VER3-NUUN
Tu ®ELLEST REs-
PUNSE w1 S

FLAY Pr UlRES

N R

.

L T I I e N L I T T R T A I R T R B

L

deees

ted e

CRCSSES THE X DR
¥ RETICLE LINE HY
FRESSING THE APP-
FOPRIAT E MARK
BLTTLN,

(3} MARKS MUST BE
MADE IN X AND Y
PAIRS .

{4) SEQUENCE UF
MARKS IN EACH
PALR {X,Y CR ¥, X}
IS [RRELEVANT.

(5} MARK REJECTS
MAY BE MAGE YO
THE CEPTH OF ONF
PALR CR PARTIAL
PAIR.

(&) THE LGC miILL
PROCESS UP TL AND
INCLUCING 5 MARK
PAIRS FUR EACH
CELESTEAL BODY.
ThE LGC wWILL AVE-
RAGE ALL GF THE
LOS 7O DEFINE A
FINAL LOS.

(7) AFTER €8CF
PALR THE CREW
MAY; TERMINATE
THE MARKING (KEY
IN "PHCCEED"™) :
CUNT INUE MARKING

LN ThE SAME CELE-

STIAL E0DY IF
LESS THRAN &5 PAILRS
ARE ALREADY SiL-
RED 1IN THE LGC
{USE APPRCPRIATE
MARK AUTFONS): OR
THRUW AWAY ALY
DAT A LN PHESENT
CELESTIAL B8CDY,
SELECT A& NEw BOOY
AnD CONT[PRUE wan-
KING {KEY TN
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LB

‘IC'u.‘!..t.ll'll'.‘.l'll'l..l"l.ll'l".'.l

CURS0R ANL SPI-
RAL ANGLES AMD
POSITICGN CODES
VO4NTS
R1-CLRSGR
ANGL E
R2-SPIRAL
ANGLE
R3-POS{TION
CCDE

CURSCR ANGLE -
THE ANGLE DIS~
PLAYED ON THE
ACT REACOUT
COLNTER WHEN THE
TARGET 15 BRACK-—
ETEC BY THE
CWRSOR,. IN DEG-
REES TO NEAREST
«Cl DEGREE.

SPIRAL ANGLE -
THE ANGLE DI S-
PLAYED ON THE
ACT READCUT
COUNTER WHEN THE
TARGET 15 BRACK~
ETEL BY THE
SPIRAL. IN DE-
GREES TO NEAREST
.01 DEGREE

FCSITICN COCE -
THE AOT POSITION
TO BE USEC FOR
THE SEGHTING. 1,
2y 3 = FORWARD
POSITIONS ; 445

6 = REAR PUSI-
TIONS

WAlT FCR KEY-
BOARO ENTRY

L L 2 T e RO A

L L T e e e )

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

P e T T T

“ENTER™, DEFINE
NEW BODY AND CON-
TINGVE MARKING)

{8) IN ADDIT 1ON
TO THOSE PRCGRAM
ALARMS WHICH MAY
CCCUR IN RST A
PROGRAM ALARM MAY
OCCUR IN THE FOL-
LOWING CASE (KEY
iN VOS5NO9 TO
ICENT IFY }: A
"PROCEED"™ WHEM N
COMPLETE PAIR DF
MARKS IS STORED
IN THE LGC (COOE
oolil).

(B SURFALE

{1) MARKS ARE
MADE SINGLY BY
PUSHING EITHER
THE MARK X CGR
MARK Y PUSHBUTTON
AND LOADING ThE
APPROPRIATE CUR-
SUR AND SP IRAL
ANGLES FOR THAT
MARK ALTION (THE
TARGET BODY
SHQULD BE BRACK-
ETED BY THE CIWR-
SOR/SPIRAL ).

THE LGC WILL NOT
CONSIDER A MARK
TC HAVE BEEN MALE
UNTIL BOTH OF THE
ABOYE STEPS HAVE
BEEN PERFORMED.
THEREFORE IT I§
NOT NECESS ARY TO
REJECT A MARK FGR
WHICH CURSDR AND
SPIRAL ANGLE IN-
FCRMATION HAVE
NOT BEEN LOADED.
ANCTHER MARK AC-

1161
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[ L R IR I L U T S R R . a

L I L )

L N L e D R T IR

TERVMINATE FLASH
LPLN HECELFRT CF
PRUCEEL, RECYLLE
ERTER {NEW CATA})
0K TERMINATE
R P WT ol
«E R E (33
P Y S o
¥ JC ¥ .
£ B «D
al. «FE WM « B

«E D LA « T
. e o7 oA
- . -E .

. . +« STORE
- . « DATA

LI R A B T R O T T T I ]
LI S

a ' 4 4 0t 4 8
LI I R I L T R LS T T
L L e T I I I I N Y

LI T L B

LI T T T T

s & % 8

L T R I T T R R

LI I N L I I R N N B L I T ]

L N I L e R

TIUN WILL ™wkITE
OVER" THE PRE-
vICUS CNE.

(2) A MARK REJELT
hILL REJECT A
MARK AND ITS
ASSCCIAT EC CURSOR
AND SPIRAL ANGLES
TO ANY DEPTH AS
LGNG AS ANY MARKS
REMAIN. {MARK
COUNTER >C1t.

(3) OPTIMALLY A
MARK SHOULLC BE
MADE BETWEEN 17S
CURSOR AND SPIRAL
ANGLE RECORCING
WHICH REQUIRES
THAT THE FIRST
ANGLE BE WRITTEN
DOWN GR REME M-
BEREC. (CSKY WILL
NCT REQUEST CLR-
SOR AND SPIRAL
INFCRMAT ION UNTIL
A MARK PUSHBUTTON
ACTION IS MADE.}
I[N THAT THE SPI-
RAL READING IS
CONS IDER ED MORE
DIFFICULT, IT
SHOULD BE MADE
FIRSY (THEN TFE
MARK, THEN CURSOR
REACING) .

(4) THE LGC wiLL
PROCESS UP TU AND
INCLUDING 5 WARKS
FOR EACH CELES-
TiAL BODY. ThE
Lol wILL AVERAGE
ALL OF THE LOS T0
DEFINE A FINAL
LCS.
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LR T

L L L
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LA R T T e O T T T T S A B

LA L T DT ]

L ]

L A R e N N L I L

....l.ct.l..l.Il....l.I.-!l...‘l.-l.'l."..l.ll.l..'.ll.l.-...'..c

{51 AFTER EACH
MARK {AS DEFINED
IN (B)(1] ABOVE)
THE CREW MAY:
TERMINATE THE
MARKING (KEY IN
"PROCEED™); CON-
TINUE MARK ING ON
THE SAME CELESTIi-
AL BODY (IF LESS
THAN 5 MARKS ARE
ALREADY STORED IMN
THE LGC}; OR
THRGOW AW AY ALL
DATA GN PRESENT
CELESTIAL BOOY,
SELECT A NEW
BODY, AND CONTIN-
UE MARK ING (KEY
IN HENTER", DE-
FINE NEW BODY.
ANLC CONT INVE
MARKI NG)

{C) INFLIGHT OR

SURFACE

{1} THIS ROUTINE
AND THE PRESENY
ALIGNMENT PROGRAM
#AY BE TERMINATEC
AT ANY TIME BY
KEYING IN TERMI-
NATE (V34E).

o7
- £
«R
M
ol
=N
oA
T
+E
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o o ROLTINE

. . (RCOY

» » EXIT R57
« = AND PXX

» SET MARK FALR
» FLAC

. .
- .
- .
. -

STORE CURSLR ANy
SFIRAL VaLUES

IS MARK PAIR

FLAG SET?
«N Y.
- cL TC
. llA n
. IN R53

ChECK NMARK

CUULNTEK
& EE

- -

- -

J0 FINAL ALTO-
MATIC REwuEST
TERMINAT E ROUT [NE
{RG,

EXIT R57
AND PXX

A
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L N S L D I A D R S B ')

: llE L] :
« FROM BELUW.
« TURN ON PRO-
» GRAM ALARM

« AND STCRE

« ALARM CODE

+ (001071,

« IS THE SUR~
« FACE FLAG
« SET?

.
. EXIT 60 10
- R5T7 nLw

ABCVE

INCREMENT MARK
COUNTER BY 1

GC T1C
Ll

“4sssesseasnrane

L N L I T I L I T S I I L L T T I SR T I S R T D DT R L B R I B )
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ACTIVITY? .
.Y Ne .

« SET MARK LUENTIL- - #4530
« Flex 1O v. .
SET MARK [LENTI- . .
Fiek 1O X, . .

. - . #6540
IS SURFACE FLAG SET? -
«N Y. .
++ . e .
+C3 . ZERC MARK STCRE .

+EUIT « INUEX REGISTER . K650
4+ § e —— - .
«  SET X AN ¥ MAKK .
. FLAGS, w
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+03
+EDIT
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CHECK MARK
CCUNT ER

« 4 % 3 & * 2 &4 * 8 3
o
c:
-
[

I NCREMENT
MARK COUNTER
BY 1

.

RESET MARK
PAIR FLAG,

X MARK FLAG,
ANC Y MARK
FLAG.

CORRELATE MARK
IVENTIFIER Wi TH
X AND Y MARK
FLAGS « IS THIS
MARK A DULPLI-
CATE?

D L T L

TLRM LN FRC-
GRAM ALARM
ANC STORE

.

LT L Y I L I L I R TR T T B D N TR BN Y I B L R R O T R R R T L L T IO T TR Y

Tesrarrasnvssnny

.
-
.
-
.
.
-
-
.
.
-
.
.
-
.
-
-
-
.
-
-
-
-
.
.
-
.
.
.
-
.
.
.
.
.
.
.
.
.
.
-
-
-
.
.
.
-
.
.
-
.
.
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ALARM CuUE .
« (0114} -
. EXIT K57 .

STURE MARK PARAME-
TERS FLR USE BY R53

«N Yo

. GG.TO
- npw
. AdCvE

RESET MARK REJECLT
FLAG

S ¥ X MARK Gk Y MARK
FLAG TO MATCH MARK
TUENT IFILER,

AKE X MARK AND ¥
FARK FLAGS SET?

o Y.
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ABOVE

e

SET MARK PAIR FLAG

CHANGE CONTROL NOTES

REV @1 EDITCRI AL
REV 02 (LUM 1A} PCR €59,
REV 03 ECITCGRIAL

ECLTOR AL
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CELESTIAL BGDY DEFINETIUN ROULTINE (R58) REV 03 12/03/69
PURPOSE (1) 7O G8VALN THE CCRRECT CELESTIAL BCCY VECTCOR FROM INFORMAT ION SPECIFIED BY THE CREW DURING IMU ALIGNMENTS.
ASSUMETILh: {1) TriS RCLTINE IS AUTOMAT JCALLY CALLED BY P51, P57, RS1 AND R52.
PROG LGC GROUND CREW
CCONT
« LGC
~ROUTINE

SSELECT EON

-

START CELESTIAL BGDY

CEFIMTICN RCUT INE #10
(R58)

IS STAR CCOE=XXX007? WAS THE TARGET DE-

———————————————————— FINEC TG THE LGC A

Y Y. PLANET (R1=XXX00)?

. . - - ——— 420
. . ¥ Ne

1S THE STAR CODE .
XXX 46y XXX4T DR .
XXX507? .

-
Fy

EXIT RSB

»
LI R T

#30

[ T

. RSB/ LUMINARY

L e I T T S R S
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++
+03
+ELIT
++
Pass
HUL G

caansmmes

SNAP

GHBFALIN STAK . .
VECTUR FRGM - .
STGRELD EPREM- . .
ERIS . -

EXIT R58 PR
CALCULATE CEL- -
ESFiAL BODY wveC- .
TCR FOR TRE BOCY .
DEFINEG BY THE .
STAR CUDE. .

EXIT kS8 -

FLASH VERHB-NULN

TL RERUEST RESPUNSE
Ahtd DISPLAY LGC-
ASSUMED PLANET

P L 2 O T RO

L I R i R

LI L I L |

USING GET AND TIME
GF LAUNCH CUMPUTE
EPHEMERIS TIME OF
MARK ., CONSULT ON-
BOARD TABLES TC
DETERMINE PLANET
FCSITION VECTOR AT
THE PRESENY TIME.

MCNITLR DSKY: -

U8 SERVE VERB=~NOUN .
FLASF TO REQUEST o
RESPCNSE AND DISPLAY .

1i72
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PUSITICN wEUTCKR:
vOshNES
Rl =X L
RZ—Y PL
Ri-4 PL

X PL — THE X CUM-
FPUNENT CF THE LGC
ASSLMED L/2 UNIT
PUSITION WECTUR AT
GET. IN FEFERENCE
CCORDINAIES TC THe
FIFTH PLACE (.XXXXX)

Y PL - SAME AS X FOK
Y CUMPONENT.

L PL - SAME AS X FOR
¢ CGMPUNENT.,

WAIT FCR KEY ECARE
ENTRY

TERMINATE FLASH LPGN
RECEIPT OF PRUCEEC
GR ENTER (AEwm DATA)

.P JNEW .
«R LUATR .
0 . .
.C . .
B mmemmme— o .
-E STURE DATA
W0 m———————
EXLT RSE

tvsb riessssannaganse

R R R I R I R A

.

CF LGC ASSUMED
PLANET POSITION

ARE Tkt POSITION
VECTGR CCMPCONENTS
CURRECT?

o Y N.
. .
. .
. .
. -
. -
. .
. .
. N
. .

KEY IN PROCEED.

EXIT R58

-
-
-
-
-
.
-
-

KEY IAN V25E ANL

LJAD THE CORKECT
POSITLON VECTR

COMPCNENTS.

« " 4 08 * g @

L L

.

a
-

-
-
-
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PURPDSE:

1177

LLNAR SURFACE SIGHTING MARK RCUTINE (R59) REV 02 12/03/68

()

ASSUMPTIONS: 1)

PROG
CONT

(2%

t3)
(4}
{5}

(6}

whILE CA THE LUNAR SURFACE, TO PERFORM AOT SIGHTINGS ON A CELESTIAL BODY (NAVIGATION STAR, PLANET, OR THE SUN)
FOR USE 8Y THE LUNAR SLRFACE ALIGN PRCGRAM (P57 ).

This RCGUTINE IS OALY USED ON THE LUNAR SURFACE,

NAVIGATION STARS MAY OR MAY NOT BE VISIBLE. THE SUN OR A PLANET MAY COR MAY NOT BE VISTIBLE, ALTHOUGH VISIBLEs THE
CELESTIAL BODY MAY BE AT TOO HIGH AN ELEVATION TO BE EFFECTIVE FOR AZIMUTH DETERMINATION DURING THE ALIGNMENT
OPTION WHICH REQGUIRES A SIGHTING ON ONLY ONE CELESTIAL BODY (QPTION 00003). THE MAXIMUNM USABLE ELEVATION IN THIS
CASE IS 70 CEGREES ABDVE THE LUNAR HORIZON. FOR ALIGNMENT GPTEONS REQUIRING STGHTINGS ON Tw0 CELESTIAL BODIES
THE LCS BETWEEN THESE EGCIES SHOULD FORM A MINIMUM ANGLE OF 50 DEGREES.

A NEUTRAL CENSITY FILTER FOR THE ADOT IS AVALLABLE FOR USE DURING SUN SIGHTINGS .

MLLTIPLE PAIRS OF SIGHYTINGS MAY BE LSEC TG CETERMINE THE WAVERAGE® LOS VECTOR TO THE BODY,

THE REAR CETENTS CF THE ADT MAY RE GUSEC IF NECESSARY.

THE HOUTINE IS AUTOMATICALLY CALLED BY THE LUNAR SURFACE ALIGN PROGRAM [PST).,

LGC CRLUND CREW

«LGC
« RCUTINE
« SELEC TEQN

START LLNAR SURFACE
SICHT ING MARK
ROLTINE {RS%}.

—_—— - #10
IS THE REFSMMAT FLAG
SET?

oN ¥ #20

L e

RSY/LUMINARY



HOLD

dsducsrre

SNAP

g8t

.
LI L T Y

GC TC

AT

BELOW

LI I R e e R

. - teemesn

FLASH VERB-NOLN TO
REQUEST RESPUNSE
AND TISPLAY ACT
DETENT AND STAR
CCLES:

vOIN7O

R1-ABCDE

R2~BL ANK

R3-BLANK

Rl 15 ACTY GETENT
CODE AND STAR COBE
IN QCYAL:

Ay B - O

C - AOTY DETENT

Ly E - STAR CODE

WHERE:

AUT DETENT - THE AGT
CETEN CGEE USEC

FOR SIGHTING;

1= FRONT LEFT DETENT
2= FRONT CENTER Q-
TENT

.

L A L e e e N L T « 4

S s * s 4t oo

P

L R R N O T T L T T T S

mesarsenna

. .

MONITOR DSKY:

OBSERVE FLASHING
VERB-NOUN TO REQUEST
RESPUNSE AND GISPLAY
OF ADT DETENT AND
STAR CODES

L I I I R S T I I B )

ARE THE AOT DETENT
AND STAR/SUN COCE

Ol SPLAYS CORRECT FGR
THE PRESENT SIGHT-
INGS? {NOTE: FOR

L S R I I )

LI T L S A

PO T T S T

L N T )

LI I T L D PO B

L T L I T T SO

1178
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#50

#560
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3= FRCNT REGHT CE-
TENT _

4= REAR RIGHT DETENT
5= REAR CEMTER CE-
TENT

6= REAR LEFT GETENT
7= BACK-LP CPVICAL
SYSTEM (NOT APPLIC-
ABLE (N LUNAR

SLRF ACE)

STAR CCDE - THE
DESIGMNATICN CF THE
CELESTIAL BOLY TO BE
USED. ALL DES IGNA—
TIONS Ih CCTAL.

00 - FLANET

01/45% - STAR (FRGM
STAR CODE
LIST

4¢ - SLN

41 — EARTH

50 - MCCA

WALT FOR KEYBOARD
ENTR Y

TERMINATE FLASH UPON
PROCEED CR NEWw DATA

L . T T R O I I I I L I T T I N I T T O SR A ]

« PRCCEEL «NEW
. +OATA
. STORE NEW
. CATA

IS STAR CCCE 00,446,
474LR 5C (SLN, EARTH,

L I e e e I R T I R B T R T N T TR T R

L R

L EEE TR R RN

STAR ACQUISITION IT
IS NGT NECESS ARY TO
SPECIFY A DETENT
COCE.)

P I T R TP

L B S N D L IR A )

sssseccsesrsnse KEY IN PROGCEED .

KEY (N V2I1E
AND LUAD DESIRED
STAR AND DETENT
CCDES IN Rl.

IS THE TARGET THE
SUNy EART by MOCN, DR

LI N R Y L B T B T R T T B P S I R T L T . R T TR L R T R )

* 4 oa P s s T e & ® 5 & b g e * oo

L T TR L I T T I Y

LI L I T 4 % & 4 % 5 a2 b g

1179
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#110

#120
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2 53/LUMINARY

MLGNy OR PLANET}? . A PLANET? -

.Y Na . o Y. -

P - . . aes . #130
GO T8 . . . GO TQ -

HA" . . . maAn -
BELCW . . . BELOW .
CALCULLATE STAR LOS . . .
IN N&V BASE . . .
CLCRDIMATES FROM - " . #140
STORED STAR DATA . . .
SET AGT POSITION . . .
CCCE TC 1 ANLC PICK . . -
LP AZ FRGM ERASABLE - . -
STORAGE. SET EL TG . . " #150
+ 45 CEGREES » . - .
CALCULATE CPTICAL . s . - #1600
AxES OF THE AUT FOR . . - -
PRESENTLY LCEFINED . . . .
AQT PCSITICA CODE N . . . .
NAVBASE COURDINATES. . . .
I5 THE ANGLE BETMEEN - = . . #170
THE STAR LCS ANL TFHE . . - -

. . . RSI/LUM INARY



POSS
HOLD .
SNAp .,
++

+02
+EDIT

+

LR I A T R N

GPTICAL AXLIS UF THE
ACT IN ITS PRESENT
PGSITICN 'LESS THAN
30 DEGREES?

L L N I T T O T D R Y R T SR RS R B I L T R 1

INCREMENT PO S—
ITICh CODE BY 1.

1S PCSITICN CCCE
EQUAL TO OR
GREATER THAN 772

.Y

CHANGE AZ
VALLE TC CCRR-
ESPOND WITH
FLSIT ION COCE,
FRCH ERASABLE
STORAGE

FLASH VERB-NUUN
TC AEQUEST RES~-
PONSE AND DISPLAY

AL ARM CODE 00404
10 INCICATE THAT
STAR LOS RAS NOT

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

[

St s sdebosannan

L R R I I I S I T T I R T R

LA I L TR B )

L I T O I T T R )

MONI TCR DSKY:

DOES VERB-NOUN

FLASH TC REQUEST
RE SPONSE AND DESPLAY
OF AL ARM CODE IN-
CICATE FTHAT ThHE STAR

*

R T R T PR B T

L I T

[ L I L A L A T R S Y

1181
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+ . .

+ . . . R5G/LUMINARY
+ . . -

+ . .

+ . . .

+02 sl THI N 30 DEUGREES . LGS wWAS NGT wWiITHIN -

++ - UF THE OPTICAL . 30 UEGREES COF THE - 4220
« AXIS FCK ANY GF . OPTICAL AXIS FDR .
« THE & AOT . ANY OF THE 6 AOT .
- PCSITIUNS . PGSI T1CNS? -
. v05 NOG . - - - .
- R1- 2XXXX - a Y .
. R2—XXXXX . . . .
. R3 - XXXXX . - . .
- - - . . - #230
. . . - DO 1 WiSH T PRO- -
. . - « CEEC wITHOUT LGC .
B . . -« SUPPLIED ACQUISI- -
. . - « TION DATA? -
- . . L | «N .
- . . - . . #2460
e WAIT FOR KEYBLARD coececencaanssnarennasanc.s KEY IN .
-« ENTRY P » «+ RECYCLE W32E .
. - .« a . #250
o TERMINATE Fi ASH . . e -
« LPCN KECEIPT CF senssesvesvessnscrsrans KEY IN PROCEED -
« PRUCEED OR . . B TT T ——— e ——— -
« RECYCLE . . . -
- " «H . . . .
. «R »E . . P .
- .G IC - * - .
. - .Y . . GC TC -
- -E .C - - anm D #260
. £ «L - . BELGwW .
- «L +E . B .
. GG TO . . -
. . . . ROG/LUMINARY



437

dOLD

savssansa

SNAP

IIA'I

BELOUW

* s & ® 4 s * &

IS THE ANGLE
BETWEEN THE STAR
LLCS ANC THE AQT
OPTICAL AXIS IN
ITS PRESENT
POSITIGN LESS
THAN C.5 DEGREE?

Y b
SET REQUIRED -
CURSCR ANC .
SPIRAL ANGLES TU »
LERU .

« CALCULATE RE-
« CUIREL CURSOR
. AND SPIRAL ANGLES

FLASH VERB-NOUN TO
REQUEST RESPONSE AND
DISPLAY REQUIRED
CUR SUR AND SPIRAL
ANGLES AML PCS LY ION
CODE :
¥0&6 N78
RL=CURSUR BNGLE
R2- SPIRAL ANGLE
R3-POSITION CODE

LI T T I T e e S e N T T A T T RN B T R S S T T TR R T T U T SO B S B TR S

IEEE LR NN TN

A T I R e R T L T T S T S D N O R T L T T B SR

MONITOR DSKY:
OBSERVE VERE NOUN
FLASKH TO REQUEST
RESPONSE AND DIspPLAY
OF REJGUIRED CURSOR
ANC SPIRAL ANGLES
AND AQT POSITILCA
CODE.

L L R I L TR B N T

L I N L T T T I A I T I TR B T B L L R ]

Y s & Y & v " 4 e e

L L TR I

1183
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CURSUR ANCGLE — ThE
ANGLE DISPLAYEL CN
THE AOT READCLY
COUNTER WhEN THRE
TARGET 1S BRACKETED
BY THE CLRSUR. IN
CEGREES FU NEAREST
«Cl OEGREE.

SPIRAL AMNGLE - THE
ANGLE DISPLAYED L
T+E AT REACOUT
CCUNTER WHEN THE
TARGET IS BRACKE TED
BY TrE SPIRAL. IN
CEGREES TG NEAREST
«C1 CEGREE.

PCSITICN CCUE = THE
ADT PUSITION TO BE
USEL FOR THE SIGHT-
ING. iy 29 3 =
FUKWARD POSITIGNS;
4y D+ & = REAR
POSITIGNS,

-

WAIT FCH KLYBLARD
ENTRY

L R T T O T R R e I T . T T B

L S R L T }

P

“asensrrrenereyn

@ 4 ® B 3 " 4 % 0 g 4 B ¥ ,

ARE THESE ACQUISI-
TICN CCGNDITICGAKS
ACCEPTABLE 50 THAT
I BC NOT WISH TO
SELECT ANCTHER
TARGET?

« KEY IN RECYCLE
-« V3zE.

LI BT R B |

4 * 4 4 * a4 o4 s

. *

LI N N N I T I

1184
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97! . :
TERMIMATE FLASH . . - - - -
UPON RECEIPT QF *resassassssecvserns KEY TN PRGLEED
PROCEED CR RECYCLE e e e
.» - : :
«R «E . .
-0 «C . .
«C .Y - .
«E «C . .
-£ WL . .
«C «E - .
CONVERT THE REQUIRED .
ALY FCSITICN COCE TC .
THE CORRECT AQT .
CETENT COCE FOR CIS- .
PLAY CLRING R53. .
+ 4 .. IIA" HAN :
+02 . FRCM ABOVE FROM ABOVE.
+EDIT . . - .
++ - -

DO AUT MARK ROUTINE sieoesacvsancanreses DG AOT MARK ROUTINE

(R53) FCR CES IGNATEL - . (R53) FOR DESIGNATED
CELESTIAL BCDY. CELEST 1AL BODY.
EXIT RS9 EXIT RS9

CHANGE CONTROL NGTES

REV C1 EOITOR JAL

REY QO {LUM 1A) PCR 699
REV Cl{LLM 1B) EDITCRIAL
REV 02 EDITORIAL

1185
RS9/ LUMINARY

#370
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#390

#4 00
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PURPOSE:

ASSUMPTILCNS:

++
+03

+EDIT
++

il87

ATTITUDE MANEUVER ROLTINE{RG&EC) REV 03 12/03/69

(13 TO MANELVER THE LM FC AN ATTITUDE SPECIFIED BY THE PROGRAM IN PROCESS.
(1) ThE FINAL ATTITULCE LESIRED, DEFINED AS FOLLOWS, HAS BEEN STORED BY THE CALLING PROGRAM:

tA} A SPECIFIC BODY FIXED VECTGR AND A DIRECTICN IN SPACE TO WHICH ThIS VECTOR IS TO BE ALIGNED (THE 3-AXIS
FLAG IS RESET ).

(B) A THREE AXIS (CRTHOGGNAL) INERTIAL ORIENTATICN TC WHICH THE THREE 80D AXES ARE TO BE ALIGNED (THE 3-AXIS
FLAG IS SET}.

{2} THE MANLUVER MAY BE PERFORMED AUTOMATICALLY BY THE PGMCS GR PERFORMED MANUALLY WITH AN OPTIONAL FINAL AUTOMATIC

PGNCS—CONTROLLED TRIM MANEUVER. THIS OPTIONAL TRIM MANEUVER SHOULD BE CONSIDERED ESSENTIAL FOR MANEUVERS TO THRUSTING
AVTTITLDES.

{3) THE COCKED CONFIGURATION OF THE VEHICLES HAS BEEN CURRECTLY DEFINED TO THE LGC VIA RO3.

(4} THE PGNCS CAN GENERAYE TwG TYPES CF ATTITUCE ERRORS FGR DISPLAY ON THE FDAI:
MUDE 1 - SELECTED BY EXTENDED VERB &1. AUTOPILCT FOLLEWING ERRORS USED AS A MONITOR OF THE DAP 'S ABILITY
TU TRACK AMTOMAT IC STEERING COMMANDS .
MODE 11- SELECTED 8Y EXTENDED VERE 62. TOTAL ATTITUDE ERRURS USED TO ASSIST CREW IN MANUALLY MANEUVERING
Tre VERICLE.
PLUNCS-DERIVELC VERICLE ATTITUDE RATES MAY ALSG BE DISPLAYED vIA SELECTION BY EXTENDED VERB 60.
MODE 11 ATTITUDE ERRUR DISPLAYS ARE AUTOMATICALLY SELECTED AT THE BEGINNING OF R60. (SEE ASSUMPTION (12) BELOW).
DISPLAY SELECT ION IS ALWAYS BASED UPON THE LAST ENTRY MADE IN THE DSKY. FDR A MORE DETAILED DESCRIPTION OF THESE
DISPLAYS, REFER TQ SECTICN 3 CF R56T, PARA. 3,.2.6.

(5} THE LDAP CATA LOAD ROUTINE {RO3) HAS BEEN PERFURMED PRIOR TO THIS ROUTINE,

{6} THE ATTITUDE DEADBAND LSED BY THIS ROUTINE WILL BE THAT MOST RECENTLY SELECTED BY THE ASTROUNAUT VIA R03, UNLESS
VHAT QEACBANG HAS BEEN OVERRIDDEN BY THE PROGRAM IN PROCESS IN WHICH CASE THE PROGRAM-SPECIFIED DEADSAND WILL BE
LSED.

{71} THE ATTITUCE MANEUVER RATE FOR AN ALTOMATIC MANEUVER wWiLL BE THAT wHICH WAS LAST SPECIFIED BY THE ASTRONAUT
¥lA RO3.

134 ThE X—AXIS UVERRIDE OPTION IS NOT INAIBITED DURING THIS ROUTINEs BUT IT SHOULD NOT BE EXERCISED WHEN THE LGC IS
SPECIFYLING A LESIRED Yéw ATTITUCE, IaE.: DURENG AN AUTCMATIC LGC-CONTROLLED MANEUVER.

{9} T+E ROUTINE IS AUTOMATICALLY SELECTED BY THE PKUOGRAM QR ROUTIME REQUIRING THE ATTITUDE MANEUVER.

L1C) IF THIS RCLTINE wAS SELECTED BY THE PREFERREC TRACKENG ATT ITUDE ROUT INE {R61) OR THE FINE PREFERRED TRACKING
ATFITUDE RUUT INE 1RB5), THE VSON18 AND THE VOONL8 IN THLS ROUTINE ARE PRIGRITY DISPLAYS. THE VSINL8 DISPLAY WILL
REMAIN LP A MINIPUM CF 2 SECCNCS. RESPONSE AFTER 2 SECOUNCS WILL CAUSE THE PROGRAM TO CONTINUE AS DESCRIBED.

{11} WHEN THIS RUUTINE IS SELECTED BY A PROGRAM OFHER THAN P20 CR P25, ALL CESPLAYS ARE NCRMAL.

{12) WHEN THIS ROULT{NE IS SELECTED+ VHE ATTITUCE ERRCR WKEEDLE CRIVE [S AJTUMATICALLY SET TD MODE 2 ATTITUDE ERRORS
ANG IS5 NOT SUBSEQUENTLY KESET 8BY THIS ROUTINE.

R53/ LUMINARY
R&C/COLCSSUS
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PROG LGC GRCLMD CREW
CCNT

«LGC

« RCLTENE

~SELECTIUN

START ATTETLODE
MANEUVER ROUTINE
(R&6C)

SPECIFY MOCE 2 AT-
TITLDE ERRCR DISPLAY
TO DAP

RESET NEEL2FLG

GETAIN LCESIRELD
ATTITLDE SFECIFICA-
TION FRUM THE CALL-
ING PROGRAM

P N T L I O B Y R

1188
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IS5 ThE 3-AXIS FLAG
SET?

CALCLLATE FINAL
VEHICLE ATTITUBE
{CDU/CGIMEAL
ANGLES) TC MEET
THE DESIREC ATTI-
TUDE SPECIFICA~
TION (VECPCINT
ROUTINE ), THIS
FINAL VERICLE
ATTLTUDE willL BE
CALCULATEL TQ
MEET THE ATTVITUCE
SPECIFICATION IN
SUCH A WAY AS TO
CONSERVE RCS FUEL
AND NOT CONSTRAIN
ANY UNSPECIFIED
DEGREE CF
FREEDCM.

L I I I I I I

.

SELECT CDu/f

GIL MBAL ANGLES
CORRE SPOND I NG
TC FINAL
VEHICLE ATTI-
TULCE AND PRES—
ENT IMU ORIEN-
TATICN

TRANSFURM FINAL COU/
GIMBAL ‘ANGLES TC

1189
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HOLD.

SNAP.

L

L L O I e B R I T T T S S

L L L D I I R T I )

FINAL FUAIL BALL
ANGLES

FLASE VERB-NGUN TD
REQLEST PLEASE PER-
FORM ALTU MANEUVER
ANE CISFLAY FINAL
FUOAL BALL ANGLES:

¥50 N18

R1-RCLL

R2-PI TCH

R3-Y AW

ROLLy PITCH, YAR =
FINAL FLAL BALL
ANGLES. IM CEGREES
TU NEAREST .(C1
CEGREE.

{NOTE: EF THE FIMNAL
FOAT BALL ANGLES
CCMFUTEC RESULT IN

+ CR - SC DEGREES
YA, THE TRANSFURMA-
TICN FRCM IMU TC
FDAT IN ROLL AND
PITCh IS INDETERM IN-
ATE. AND Rl AND R2
WILL BE SET 10U IERO.
FOR Y 2w ANGLES NEAR
+ OR - 90 DEGREES,
THE vALUES DF R1 ANnu
R2 MAY NCT EE RE-
LIABLE.)

WAL T FOR KEYBUARD
ENT RY

42 sdecsenrensnsandesn

MONI TOR DSKY:
OBSERVE VERB-NOUN
FLASH TG REQUEST
PLEASE PERFORM AUTO
MANEUVER AND CISPLAY
OF FINAL FDAL BALL
ANGLES.

L

L

REVIEW ThE CISPLAYED
FINAL FDAI BALL

ANGL ES AND THE
PRESENT ATTITUDE. aw
I RITHIN THE PRESENT
RCS DAP DEADBAND
LIMITS IN EALCH AXIS?

*

-

Y

« 4 8 4 & a9y

DO I wiSk
TG F URTHER

L T I T

.
LI R T R B e L I I LS
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TERMINATE FLASH UPON

RECEIPT OF ENTER,
PROCEEC OR TERMINATE
P LT oE
-R LE -N
«C R T
L oM «E
<& .1 -R
«E N .
D .A .
.7 -
«E .
. RESET 3~
. AX IS5 FLAG.
. EXIT
. HEQ

-
-
-
-
.
-
.
»
-
.
-
-
-
.
-
-
-
.
-
-
-
.
.
.
-
-
-
-
-
.
-
-
-
-

IS5 THE CURKENT
PRUGRAM PCO?
(R&EC MUST TrEN
HAVE SEEN CALLEC

LEEEE RN ERER Y

- ADJUST THE
. VEHICLE

. ATT] TuDE

- ABOUT THE
. DES IREC

- VECTUR?

. INOT POS-
. S1BLE FOR
. ALL CASES.
. SEE ASSUuMp-
. TION 113

. N Y
-« KEY IN ENTER .
B EXET .

DO 1 WISH TO AD-

JUST THE ATTI-
TUDE ABOUT THE

AXIS NOT CON-

TROLLED BY VEC-

PCINT?

Y N
PERF URM MAN-
UAL MANEUVER .

L A I T R T T T

L T O N S T T S T L N R T I R T R

P
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ATTITU
CATICN
WAY AS
SERVE

ANC NC
AIN AN
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FREEDG
NOTE:

ABILIT
FORM M
AUTOMA
hilLL 8
MISED

ATTITUCE 1§

CHANGE
INPUTS
TIME

R L R T I T T T T T R

LA O S T L R Y B

DE SPELIFiI- .
Ihn SUCH &
TG CON— -

RCS HJUEL .

1 CCASTR- .

Y LNSPEC- .

CEGREE GF -

[ -

PGNCS CaP-
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t2) THIS RUGUTINE wlLL ITERATE NI TIMES, WHERE NZ IS DEFINED BY THE CALLING PROGRAM/ROUTINE.

t3) THE ROUTINE I3% AUTCMAT ICALLY CALLEL BY THE PREFERRED TRACKING ATTLTUDE PROGRAM (P25), AND THE RR DATA READ
ROUTINE (R2Z2).

PROG LGC CROUND CREW
CONT
«16C INITIAL
«KOLTINE EATRY
«SELECT IUN {R65)

START PKEFERRED #10
TRACKING ATTITUGE
RLCUTILAE (R65)
RESET Ral FLAG
¥20

[ L O I R R

* % 8 a3 e v 5 = ¢

R65/LUMI NARY



o

*+
+02
+EDILT

LA S I T I R N I e L L P T N I N e

L N N I I N B

.

IS RR DATA GOOD
DISCRETE PRESENT?
«N Y

SET RO4 FLAG

READ RANGE RATE
ANC RANGE IN

THE RADAR REAE
ROLTINE {INCLLODES
TFI ENTO N7d).

RESET

RO4 FLAG

FROM THIS
UN, ThE LGC

¢ % 3 8 K g 9 b g F 9 5 F g

.

P S S TP

NOT £2

ONLY THAT ASSOCIATED

ALL LOGIC IN
THE CREW COLUMN IS

WITH THE FINE PRE-
FERRED TRACKING
ATTITUDE ROUTINE

(R65 ).

L I N e R e I A L Y ]

s & b 8 g b 5 4

1224
R6S/LUMINARY

#30

#40

#50

#0

#70

R6ES/LUMINARY



Wa

N

LR IR L B BN N A T

.+
+ 0
~

++
+02
+EDIY

+02
+e

LOGIC DESCRIBES BOTH
THE PREFERRELD TRACK-
ING ATTI ¥LDE ROLTINE
(R61) AND THE FINE
FREFERREL TRACKING
ATTI TLDE RCUTINE
(R65). UNLY ThAT
LCGIC ASSCCIATEC
wlTH REE 1S

PERT INENT HERE
HUWEVER.

IS TRACK FLAG SET?

-

N.

" 5 ¢ ¢ B v s g

EXTRAPCLATE LM AND
CSM STATE VECTORS TOQ
FRESENT TIME PLUS 3
SECONDS USING

CCNIC EQUATIONS

-

CALCLLATE LUS VECTOR
FRCM LV TC (SM.

USING VECPOINT, CUM-
FUTE THE CESIREL MY

l-.o"-'-.'--'-.'-‘lcnlo'!o'l-'-l'-l'-'io-l.o'-o.'-o'-.'-.

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

L R T L R ]

.

1225

R65/ LUMINARY

#80

#30

100

#110

#120

RE6ES5/LUMINARY



++
+02
+EDIT
++

TRANSFCRHM .
DESIRED MUy .

© ANGLES TO .
FINAL FLAX -
BALL ANGLES .
ANC STORE AS -
LY R: % .
GO TG .

H Aﬂ -
BELCHW .

GIMBAL ANGLES TC

AL IGN THE LM +2 AXIS
ALEAG TrHE LGS TGO ThE
CSM {BASED OM
CURRENT CESIRED

IMU GIFEAL

ANGLE S).

HAVE PGNS CONTROL
AND ALTO ATTITLDE
CCNTROL MOCES BEEN
SELECTED?

N Y

IS THE LN/CSM LCS
GREATER THAN 15
CEGREES FRCM THE LM
L AXIS?

oh oY
. B
- .
. .
- .

[ I T R R S R

PR I S BRI RO

L e B R S O O T T T

L e L R R e A L

D R e P T T

L e

- .

{S THE LM/CSM LOS
GREATER THAN 15
DEGREES FROM THE (M
+I AXISY

¥ N
. .
- »
- -
. -
- -
. .
. -
. .
. .

1226
R6S/ LUMINARY

#130

#140

#150

#L60

R6S/LUMI NARY

(



1227
R&S/LUMINARY

#1770

ISSUE CESIRELC
IMU GLMBAL

ANGLES CIRECTLY
TC THE RCS CAP.

#180

-

RESET ThE 3-AXIS

FLAG

« SET PRICGRITY
+ DISPLAY FLAG

#190

COMMAND ZERD
-« ATTITUDE ERRORS

++

.

+02

+EDIT
e

£200

.

=3 DEGREE

. SET
DEADBAND

#210

LI

_ “
1
N
jwo e
1 Qo —~|
FD o
=0 |
b= x
| =2 — |
| == 1
| oo ww
| Z £
I D=y
| LAX = 1
.
.
* = 8
.
L T T
.
.
.
.
.
.
L]
.
.
.
.
.
LI T
v
.
1 !
1 1
__M I
1« 1
1=z
z |
Vo= 1
Q= |
| 3= _
[
e
- .
| =8 -}
| Oy
I o3|
(w4
| QW

PR I

R65/LUMI NARY
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R6S/L UM INARY

#220

SET DEAUBANG TQ
PREVIDUS VALUE

DEFINED BY RO3.

2230

KESET PRIORITY
DISFLAY FLAG

#240

nan
FROM

-

ABOVE

#250

SET?

is ReEl FLAG

oY

EXIT

R&1 /ROS

#260

IS N2 ZERC?

15 N2 ZERO?

-

oN

.Y

R&S/LUMINARY



:Dg‘q

»
L L ™

EXIT
R61/R&65

.
LR L T I R

DECREMENT nZ BY 1

RAIT & SECCMNLS

L L N L N e e A N I A T ]

trssmassetras

CHANGE CCMNIRCL NCTES

LOGIC REV 0L  PCR 39,634
LOGIC REV CCILLM 1A) PCR 642,716
LCGIC REV QLE{LuUM }B} PCR TsC

REV 02 ECITCRIAL

[ I

ssserra

. .

« " & 8 "

EX IT
R6E5

1229
R65/LUM IN ARY

270

#280

#2390

R&6ES5/LUMI NARY
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PURPOSE:

ASSUMPTIONS:
++

1231

EXTENGEC VERB INTERLOCK ROUTINE (R 76) REV 02 12703/69

(1) TO INHLBIT SELECTION OF EXTENDED VERBS UNDER CERTAIN CIRCUMSTANCES.

(1)  THIS RCLTINE IS CALLEC BY THE FCLLCWING EXTENDELD VERBS: V4IN2C, V4INT2, V42, V43, V4T{R4TI . V48(RO3)s V4O(RE2),
V55, V57, VG3(RO4), V64LR05), V6T, ¥IO(P2T), VILIPZTI, VT2(P2T}s VIIIP27), VB2(R30), VBA(RIL1), VBS, VBI{RGE3I],

+02 V90 (R36),y V9L, V92
+EDIT
++
PROG LGC GRCUND CRENW
CONT
+LGC
« RCUTIAE
+SELECTIGN

.
-
sae

STARY EXTENDED VERE
INTERLOCK ROUTINE ¥10
{R76)

IS THE EXTENDED VERB

ACT IVE FLAG SET? #20
N Y.
IS ThE NO .
MARKS ALLOWELC -
FLAG SET? .
N Y . #30

LA R N N A A )
a

. . - RT6/LUMINARY



103?

IS ThE MARK
EN PRCGRESS
FLAG SET172

R L TP T TP

P N L

TURN ON OPERATOR

« ERROR LIGHY
. EXIT R7a

AND EXTENDED
VERB SELECTEL.

1S THE PRIORETY CIS-
PLAY AWAITING KEY

RELEASE FLAG SET?

N

IS THE PRIERITY

OISPLAY FLAG SET?

15 THE PRI-
QR ITY IDLE
FLAG SET?

LI S

L )

Y

T

*

PO T L P

PO TR

P

LR RN R

L T T e T T L T T T T O T

LI
D
ERR

ITOR OSKY
OES OPERATOR
OR L IGHT INDICATE

THAT ANCTHER EXTEND-

ED
PRO

VERB IS5 IN
CESS?

s 8 % 5 & * 4 4

« 0t

L A T I Y

PUSH AL ARM RESET
TO EXTINGUISH QOP~
ERATOR ERROR
LIGHT.

P L I S S

1232
RT6/ LUMINARY

#40

#50

60

70

RT&/LUMIN ARY



j03?

. .
. - . .
. . - -
- . . .
- . - -
- - . .
- . - -
- . . .

« TLRN LN CPERATOR
« ERROR LIGHT

EXIT RT6

« AND EXTENDED
- VERB SELECTED.

SET MC MARKS ALLCWEC
F LAG

.

SET THE EXTENCEL
VERB ACTIVE FLAG

DISPLAY CULRRENT
MAJOR MODE AND
CALLEC VERB ON DSKY~
BLANK NCLNy Rly RZ2,
AND R 2

-
-
.

EXIT R76

L A

- s * 4 o0

L T L R R R T e N A I I e R I T R R T I N L I I R B ]

.

EXIT
R76&

L I O L T R R T

LI T L T T L TR R B

EXIT
R76
AND EXTENDED

VERB SELECTED

1233
RT6/LUMINARY

#80

#90

#100

2110

#120

RT6/LUMI KARY
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CHANGE CCMNTRCL KLCTES

REV 01 (NG PCRS)
REV C2 EDITCRIAL

1234
RT6/LUMINARY

RT&/LUMINARY

(



PURPOSE:

1237

LR SPLRICYUS TeST RCUTINE (R77) REV 03 12/03/69

(1) TC READ CUT THE RANCGE AND VELOUCITY DATA FROM THE LANDING RADAR {LRJ AND PUT IT ON THE LGC DOWNLINK DURING LR
SPLRIULS RETLRN TESTS.

ASSUMPTICNS: {1} THE LR CATA IS PLACEC ON THE DOWNL INK REGARDLESS DF THE STATULS OF THF LR RANGE DATA GOOD AND VELOCITY DATA GOOD

+4
+03
+EDIT
+03
++

PROG
CONT

01 SCRETE S.

(23 THIS ROUT INE IS MANUALLY SELECTED BY DSKY ENTRY {VT8E) AND MAY BE CALLED ONLY WHEN NO GTHER PROGRAM OR ROUT INE
IS ULSING EITHER RAGAR, THE ROUTINE MUST BE TERMINAT EC BY MANUAL DSKY ENTRY {VT9E),

LGC GRULND CREW
+CREW
« ROUTINE
«SELECTION
START LR SPLRIGUS seevessssnsssseannsa KEY IN VTSBE
TEST ROUTINE (RTT) . - -

IS THE NO R2% FLAG

SET? .
.Y N .
IS THE RT7 FLAG . .
SET? . .
N Yo o .
IS THE V37 . . .
FLAG SET? . .
oN Yo & .
[$ THE LR .« s -

. RTT/LUMINA

.
.

LI R
.

#10

#20

#30

RY



1238

. N . RTT/LUMENARY
- BYPASS FLAG . . :
« SET? . . .
L S ) . #40
. oY Ne o & .
1§ THE TRACK .+ . . .
FLAG SET? [ .
«N Y. . e . .
+4 . . e 4 . 450
+03 - s e % e .
+EDIT - . PR -
+03 - + e e .
++ . « s 0w 0. .
Is THE - 4 = = -
RO4 FLAG . & 2 e .
SET? v e e . #60
«N Ya o o o o .
+ TURM CN OPERATCR cevenecesasssvansas MONITOR DSKY:
« ERRUR LIGHT - COES QPERATUOR
W TeETmme——— ERROR LIGHT INDICATE
. . THAT THIS ROUTINE
. . CANNOT BE SELECTED £70
. . AT THIS TrMeE?
- - Y Ne
. EXIT . .
. RT7 - .
- TERMINATE PROGRAM .
++ - DR ROUT INE WHICH .
+03 - IS PREVENTING SE- .
+EDET - LECTION OF RT7, . #3830
+ . THEN RESELECT .
+03 . THIS ROULTINE 8Y .
++ . KEYING IN V78E. .
SET THE R7T7T FLAG .o -
. ExIT . #90
. RT7 .
. . RTT/LUM INARY



ZERC RACAR FRIL
CULNTER

LPDATE THE LR PCSI-
TION FLAG TO AGREE
WITH THE PRESENT

LR PCSITIQN,

LPDATE THE LGC
ASSUMED LR AND RR
RANGE SCALE TC AGREE
M TH THE LR AND RR.

SAMFLE EACH LR VEL-
OQCITY BEAM AND THE
RANGCE EBEAM CNCE EACK
SECCAD AND PUT THIS
DATA ON THE LGC
DCWALIMK

TERMINATE Lt QAT 2

-

"o s o * 4o

® 8 4 % u s P 8 g % s 4

4 8 & " & § * & g " 8 ¢ % 8 s * 8 3

2 o+ ' 4 4

smssnssveve

L P S ]

DO 1 WISH TO TERMI~-
NATE THIS ROUTINE?

sesrsancnsesceecesne KEY IN V79E

1239
RTT/LUNINARY

1100

#110

#120

#1130

#140

RTT/LUMINARY



SAMFLING

WAIT U.32 SECONDS

CHANGE CONTRLOL NOTES

LGGIC REV 01} PLR 225
REV 02 ECITGRIAL
REYV 03 EDI TOR jAL

1240
ATT/LUMINA RY

#150

#160

#170

RTIT/LUMIN ARY



01

444,11 EXTENDED VERBS(AND v3e}

¥3é
V40ONZO
V4ONT2
V41IN20
V4&4lNT 2
V&2
Va3
Va4
Va4l
V48
Y 49
va0
V52
V53
V54
Y55
Vo6
V51
veEe
V59
Vel
Vol

v eZ

TITLE

REGLEST FRESH STARTY

ZERC IMU CCUS

ZERD RR CDLS

CCARSE ALIGN IMU CCus

CCARSE ALIGN RR CCusS

FIKE ALIGN I MU

LCAT FLAT ERRLR NEECLES
TERMINATE RR CUNTINUCUS DESIGMNATE
INITIALEZE AGS, R4T

START LAP CATA LOAD, RO3

START CREW-DEFINED MANEULVER, RS2
FLEASE PERFLRNM

MARK X-RETILLE

MARK Y-RETICLE

MARK X-UR Y—RETICLE

INCREMENT LGC TINE (CECIMAL)
RECUEST TERMINAYTE TRACK ING ROUTINE
PERMIT LANDING KADAR UPUATE
INHIBLT LANCENG RACAR UFLATE
CCMMAKL LR TO PUSITION 2
DISPLAY WVEHICLE RATES

CISPLAY CeP ATTITULE ERRQR

CESPLAY TuTAL ATTITUDE ERROR

REV 01

08/707/69

1243

EXTYERBS/ LUM
4e e 11



V63
Vb4
vés

V66

Y67

¥ 69
V70
V7l
vi2
V73
Y14
V15
Vis6
V17

vi8

vac
V8l
vaz
ve3
Vg5
VES
V30
V9l
vy2
V93

V35

START RRALR SELF TEST RUUTINE, RO4
START S-BAND ANVENNA ROLTINE, ROS
DISABLE U,V JEFTS CURING LPS BURNS

VEHICLES ATTACHED, MOVE THIS VEHICLE STATE
VECTCR TC OTHER VEHICLE SYATE VECTOR

W MATRiX RMS ERKOR DISPLAY

RESTART

START LGC UPDATE: LIFTOFF T IME

START LGC UPDATE: BLOCK ADDRESS

START LGC LPDATE: SIMNGLE ADCFRESS
START LGC UPCATE: LGC TIME (CCTAL)
INITIALIZE ERASABLE OUMP VIA DECwWhLINK
ENABLE LyVv JETS DURING CFS BUKAS
MINIMUM [MPULSE COMMAND MODE

RATE COMMAND AND ATTITLDE HOLC MCDE
START LR SPURIOUS TEST, RT7

STOP LR SPLRIOUS TESTy RIT7

ENABLE LM STATE VECTCR UFRLCATE

ENABLE CS5M STATE VECTOR UPDATE
REQUEST ORBIT PARAMETER DISPLAY, R30
REQUEST RENCEZVUUS PARAMETER CISPLAYy R31
DISPLAY RR LOS AZIMUTH AND ELEVATION

START RENDEZIVCUS FINAL ATTITULCE MANEUY ER,

REQUEST RENCEZVOUS GUT-UF-PLANE DISPLAY, R3¢

DISPLAY BANKSLM
START iMJ PERFOUKMANCE TESTS (GROUND USE]
ENABLE w MATRIX INITIALLIZATEON

NO UPDATE LF ETTHER STATE VECICR

1244
EXTVERBS/LUM
4.4.11

EXTVERBS/ LUM
fe fa 11

(



v 9%
VeT7

V39

INTERRUPT [INTEGRATION AND GO 7O PCC
PERFCRM ENGINE FAIL FRCLCEDURE

ENABLE ENGINE IGNIT ION

1245
EXTVERBS/LUM
4.4.11

EXTVERBS/ LUM
4eba bl
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&

¥36s REQUEST FRESH START REV 03 12/03/69

PURPOSE: t1) TO INITIATE A COMPLTER FRESH START.
ASSUMPTION: . [1) THIS PRCCESS MAY BE SELECTEC AT ANY TIME.

€2) FRESH START CAN BE INITIATED IN ANY OF THE FOLLOWING WAYS:

1247

(A) VIA PROGRAK IF PHASE TABLE CISAGREEMENT IS DETECTED FOLLOWING A RESTART {ALARM CODE ol1107).
[8) VIA PROGRAM IF SELF CHECK {5 INTERRUPTED BY A RESTART DURING LTS ERASABLE MEMORY CHECK AND ERASABLE

MEMCAY IS SUSPECT.

{C)  BY SIMULTANEQUS DEPRESSING OF THE MARK REJECT AND ERROR RESET BUTTONS DURING A LESTART,

(Cy OCSKY ENTRY OF v3sE,

NOTE: A COMMANDED FRESH START (¥36) wILL TURN CFF THE ENGINE, AS WILL PRESSING "MARK REJECT® AND =ERROR

RESET" DURING A RESTART.

THUS: A" AND #B"™ DO NOT SHUT OFF THE DPS OR APS, "C" AND “D" WILL SHUT OFF THE DPS OR APS.

(3} IF FRESh START INTERRUPTS STAVE VECTGR INTEGRATION, THE STATE VECTOR MAY BE INVALIDATED,

NOTE: LGC FRESH START INITIALIZES ALL FLAGWCRDS (SEE EXCEPTIONS BELOW), CLEARS ALL JOB CORE SET AND VAL AREAS, SETS
WAITLIST TASKS TO ENDTASK, INITIALIZES aALL OUTPUT CHANNELS, INITIALIZES DAP IDLING PROGRAM, INIT IALIZES

DOWMLINK TO COAST-ANC-ALIGN DEWNLIST, BLANKS THE OSKY 4 AND EXITS TO AN IDLING STATE

LGC FRESh START L[OES NOT ALTER THE STATE OF THE FOLLCWING FLAG BITS:
(1)  APSFLAG, WHICH INDICATES IF THE DESCENT STAGE 15 ATTACHED.
{2) SURFACE FLAG, WHICH INDICATES IF THE LM STATE IS ON THE LUNAR SURFACE.
{3) LMOONFLG, WHICH INDICATES IF THE LM STATE IS EARTH OR LUNAR CENTERED,
{4) CHOONFLG, WHECH INDICATES IF THE CSM STATE IS EARTH OR LUNAR CENTERED.
(5) REFSMMAT FLAG, WHICH INDICATES [F REF SMMAT IS VALID.

PROG LGC GROUNC CREW
CONT
CREW
SE ECTION

SFART CREW INITIATED seveocaveovanncanenes KEY IN V3IGE
FRE SH START . o e

LI I A A L '

(DUMMY JOB) .

#10

V36/LUNI NARY



INITEALLIZE DCwNLIST
FOINTER TO RETKANS-
FIT CURKENT LOWNLIST
AT NEXT ZC MS
CONNRUPT ,

LPDATE STATLS CF Lk
PGSITION FLAC.

SET RR ALTC MOCE ANC
COU NOT FAILED FLAGS

SET TIME

3 = 377177,
TIME 4 = 37715,
TIME 5 = 37774

RESET 1/ACLJCB
CUATRCL EIT [N
RC SFLAG S.

RESTORE STATUS OF
CHANNEL 13 BITS

1248
VI6G/LUMINARY

¥20

#30

#40

#50

#60

¥36/LUMINARY



- a e b, .

RESET ACCSUKAY FLAG

INITIALIZE T5RLPY
FGR CAPICLER PROGRAM

-

ZERT CLTBIT CHAMMNEL
11 (EXCEPT ENGINE ON
CR CFF, AND ISS
WARNENG }

RESET REAC R FLAG

15 NO R—29 FLAG SET?

RESET DESIGNATE .
FLAG .

RESET REMODE, RR CDL
ZERGy REPOSITION,
AND RR TURN-CN FLAGS

L e N T I,

1249
V3I6/LUMINARY

#70

#80

#100

#110

V36/LUMI NARY



++
+03
+EDIT
++

ZERG CLTBIT CHANNEL
12 (EXCEPT RR LUCK-
CN ENABLE, GINMBAL
TRIM DRIVES, ENABLE
IMJ ERRUR COUNTERS,
LERC IMU CCUS, ANC
CGARSE ALIGHN
ENABLED .

RESET NC RR MCNITCR
FLAG {Re5)

ZERG OLTBIT CHANNEL
13 (EXCEPT TELEMETRY
BETS, RESET TRAF
BITS, AND TeRUPT
BIT?.

SET hAND CONTROL
RUPT BIT IN CHANNEL
13.

ZERL CUTELT CHANNEL
14 (EXCEPT GYRD

1250
V3e/LUMINARY

#1120

#1320

#140

#150

V3I6/LUMINARY



lo*q

++
+03
+EDIT

ENABLE!}

TERMINATE ALL WAIT-
LISTED TASKS

CLEAR AL EXECUTIVE
REGISTER SETS

INCICATE NO ACTIVE
JoBs

MAKE ALL VAC AREAS
AVAILABLE

.

BLANK LDSKY REGISTERS
(PRCGRAM, VERS,
NOUN R1, RZ, R3),

-

PERMIT ACT MARK
ACTIVITY

L I N L T T O

1251
V36/ LUMINARY

#160

f17c

#180

£190

#200

Y36/LUNI NARY



++
+03
+EDIT
++

RESET c xTENDED VERB
ACTIVITY INTERLUCK

INITEALLIZE 1ML FLAGS

-

RESET CISPLAY/ASTRC-
NALT INTERFACE FLAGS

READ

INITIAL IZE [MGUDES33
FLAG; SET NC PIPA
FAIL BIT; SET DOWN-
LINK ANC UPLINK CK
BITS; RESET ALL
QTHER BIFS

CLEAR SELF CHECK
ERKGR REGISTERS

SET ENGINE OFF (BIT
14 IMN CHANMNEL 11)

LI R T L Y

1252
V3&/LUMINARY

#210

#220

#230

#240

#250

V36/LUMINARY



+e
+03
+EDIT
e

INETIALIZE DaP

INITIALIZE DOWNL INK
RiTH PGO DGWALIST

PERMIT AGS INIT IAL-

[ZATIGN

ZERD UPCATE STATE
VEC TOR INDICATOR

-

ZERO OUTEIT CHANNELS
5y &6y 12, 13, AND 14

IS ISS IN CUARSE

ALIGN MODE AMND
GIMBAL LOCK?

]
=

T N T I

In

LI L I I R R I A R )

{
" 193
YI6/LUMINARY

4260

#270

#280

#290

#300

Y367/ LUMINARY



ENAELE CLARSE
ALIGN MOUDE

P R I T T T

CLEAR FHASE TABLE

LCAL -0 [INTO MULREG

INITIALIZE iIMU
(INHIBET IMU FAIL)

SET MAXIMLM DEADBAND +
KALCMANU RATE ANC
DAP FLAGWCRD BITS

.

.

INHIBIT CAF Tush CN
AND ERROR NEEDLE
CISPLAY UNTIL ICDu's
ARE ZEKCED.

.

RESET ALL FLAGWORDS
(EXCEPT REFSMMAT,

1254
V36/LUMINARY

¥310

#320

#3320

#340

¥#350

V3isa/LUMINARY



:05'

SURFACE, CMOONFLG,
LMOONFLGy ANC APS
FLAGS). SET ThEe

NO R25, IDLE, AND
LR BYPASS FLAGS.

EX IT

CHANGE CONTROL NOTES

LOGIC REV GO PCR 496
REV O} EDITORIAL
REV 02 EDITGRIAL
REY 03 EDITORIAL

|
.38
V36 /LUMINARY

#360

V36/LUM INARY
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P URPOSE:

1257

V4CN2Cy ZERC LML COLS REY 03 12/03/69

(1} TC IASURE SYNCHRCNIZATIGN OF THE IMU COU COUNTERS AND THE ICDU COUNTERS IN THE LGC.

(2} TO TERMINATE THE IMU COARSE ALIGN MODE AND ENTER THE INERTIAL MGODE.

ASSUMPTIONS: ()} THIS EXTENDED VERB (V4ON2D) MAY HE CREW-SELECTEC BY DSKY ENTRY, A VALID IMU ZERD (SYNCHRONIZATION OF CDU

PROG
CONT

COUNTERS ) CAN BE ACHIEVED ONLY IF THE 1S5S IS ENERGIZED (NO ALARM 00213). THIS PROCESS MAY BE

SELECTED EVEN IF ANCTHER EXTENDED VERB IS BEING PROCESSED. ASIDE FROM THE ICDU ZERO PROCEDURE WHICH FORMS A
NORMAL PART OF THE 1S5S TURN-ON, THE ASTRCNAUT CAN COMMAND ICOU ZERO PROCEDURES ONLY BY CALLING V40N20 OR BY
CALLING R47 (V1A va7),

12) V40 MAY NOT BE SELECTED IF IMy MCOE SkITCHING IS IN PROGRESSs NOR I[F GYRO TORQUING IS IN PROGRESS, NOR IF
ThHE IMU IS IN THE COARSE ALIGN MODE AND IN GIMBAL LOCK.

{3) THIS VERB DISABLES THE DAP FOR APPROXIMATELY L0 SECONDS .

LG GROUNE CREW

CREW
SELECT ION

-
-
-
LX)

STARY CREW IMTIATEL eeesnvesscnsancsanss KEY IN V4ONZOE
ICDY ZERO - -

IS MCDE SWITCHING GR
GYRO TORQLING IN

LI I I L I )

PROGRESS?
N - ¥
+ TURN ON OPER- . - 0B SERVE OPERATOR
« ATCR ERROR sesssssscsvessannsss ERROR LIGHT FOR
« LIGHT - INDICATION OF IMPRO-
§ e e PER PROCEDURE

. V40N 20/L UM

Ay e

0

#20

#30



IS

155 IN CUOARSE

ALIGN MOCE ANL iN
GIMBAL LLCK?

-h Y

TLRM LN PRCGRAW

ALARM AND STOKE o4t ausnsnnaasnsnnons

« ALARM ([CE

tccace)

IS ISS TURN-UGN ...
CR CAGING IN .
PROGRESS? EXI1T
Rt —— V40
« N Y

. EXIT

. V&4 0

L T T

FONITCR DSKY:

DOES PREGRAM ALARN

LIGHT INDICATE AB-
NORMAL ITY?

CALL PRCGRAWN

ALARM DI SPLAY
[VOSNO9) TO IDENT-
IFY ABNURMALITY,
WHEN FINISHED,
PUSH KEY RELEASE
TO RECALL PRE-
vious DISPLAY,

PRESS ALARM
RESET TC RESET
PROGRAM AL ARM.

LI B T TR I R T |

L O L I I T T T B B

L T Y

1258
VAON20/LUM

#40

#¥50

#60

#70

VAN 20/7L UM
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1259

. - . VAONZ20/L UM
. e . #80
- EXIT .
. V40 .
ENTER JCGU ZERO . F T
MODE .
TURN OFF NO ATT #ecasssacsvavevansss UBSERVE THAT NO ATT
LAMP . LAMP |S COFF, INDI-
——— CATING THAT THE [ISS
. IS NOT IN COARSE #100
- ALIGN MCDE.
COMMAND CAP OFF.
. #110
SET ICLU ZERO
DISCRETE
2120

CLEAR CCARSE ALIGN
AND ICDL ERRCR
COUNTER ENABLE
DISCRETES

L I L T R R R

Y4ON20/LUM

.
n'auo"un'nnncc-l.'o..|.-o..-..c..0-.



. . 126C
. . VA4ONZO/LUM

____________________ . #130
SET IArIElT [LLU
FALL 91 SCRL Tk,

SET [MialT TMU FALL :
CISCRETE .
____________________ . #140
ZERD LGL JLLY .
CULNTERS .
. . #150
[5 IMJ UNT .
.Y [ .
« TURN UN PRUGHKAM . MON] TGR DSKY:
- AL AKM ANG STORE et tedtesvrenenaanras DUES PRUGRAM AL ARM
. ALARM CuDc . LIGHT INCICATE #160
. 1CQ21i0} ABNCRMALT TY?
. . .Y -
RALT 320wy CALL PRUGRAM .
———————————————————— ALARM [DISPLAY .
. [V0O5N0G) TU .
. IOENTIFY ABNGRM- #170
. ALITY « WHEN .
. FINISHEE, PUSH .
. KEY RELEASE TO .
. RECALL PREV FOUS
. . V4ON 20/LUM



LI T R R T Y

IS5 1SS TURN-CN CR
CAGING IN PROGRESS?

N Y.
. EXIT
. V40

LERD LGC 1cpu
CCUNTERS

RESET ICLU ZERQ
01 SCRETE

BALT 10 SEC

IS [SS TURMCN CR
CAGING IN PROGRESS?

L L N I A L T B

CISPLAY,

PRESS AL ARM
RESET TO RESET
PROGRAM ALARM

1281

Y40N20/LUM

4180

190

#200

#210

#220

V&N 20/LUM



+4
+03
+EDIT

+03
+4+

- V4c

RESET INRIBET IMU
FAIL CISCRETE

RESET INHIBIT ICLY
FAIL UI SCRETE

ENABLE DAP ALTC AND
ROL O ™MUDES

RESET BIT 5 uF
IMOCES33 TC INUICATE
CN DOWNLINK THAT AN
ASTRONAUT- INITIATED
MNCA-TURN Ch JCCU
ZERCQ HAS BEEM
COMPLETED .,

-

UPDATE IS5 mARNING
LIGHT

LR RN R T I A S

BOES 155 wWARNING

LIGHY [NDICATE A
FAILURE IN THE I

CALL PROGKAM
ALARM CCCE CIS-

1262

. V4ON20/LUM
. #230
- #240
* 2250
—— #260
557
Ne
- k270
. V4ON20/LUM



v40

CHANGE CCNTRCL MCTES

LGGIC

REV 00
REV Cl
REV 02
REV 03

PCR 496

EDI TCRI AL
EDITORI AL
ECITCRIAL

PLAY (VOSNO9) TG
IDENTIFY THE
FAILURE. THERE
ARE SIX POSSIBLE
CAUSES FOR ISS
WARNING. (SEE
SEC, 4.4.7 OF
THIS DOCUMENT
FOR DEFINITION
DF ALARM CODES).
WHEN FIN [SHED,
PUSH KEY RELEASE
TO RECALL PRE-

Y IOUS DISPLAY.

PRESS ALARM
RESET TO RESET
PROGRAM ALARM

[ I L L T I IO RO Y TN

[ L I RS

1263
V4ON 2071 UM

#280

#290

#300

V4ON20/LUN
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PURPOS E:

1265

V4ONT2s ZERU KR CDUS REV 23 12/03/69

{1} TO ZERG THE RR CDLS.

(2} TO DETERMINE THE RR ANTENNA MCCE.

ASSUMPTIGNS: (1) THE PRGCESS IS CREW SELECTED BY DSKY ENTRY.

PROG
CONT

‘IS THE R17 FLAG

t2) THIS PROCESS MAY BE SELECTED AT ANY TIME EXCEPT WHEN A READ SEQUENCE PF EITHER RADAR OR A RR DESIGNATE IS IN
PROGRESS «

(3) EXCEPT FOR THE RESTRICTIONS NGTED IN (2} ABOVE, TKIS PROCESS CAN BE SELECTED AT ANY TIME IN COMBINATION WITH
ANY CTHER EXTENCEL VERB.

LGC CRCUNC CREW

CREW
SELECTION

START CREW INITIATEC seucvcansnsncannanses KEY IN V4ONT2E
RR CDU 2ERO . - -— #10

-

IS THE NG RZ9 FLAG
SET?

Y N

f20

SET?

V4ONT2/LUM

L N LA I T Y O R )
L T T R
D T T T S



v

+

+03
+EQ1T
+03

+

*++++++¢*+++1‘+

+

+

-+

IS THE vi7 P
FLAG SET? P
N Yo o
« IS THE LR . .
« BYPASS FLAG . .
. SET? . .
.« &Y Ne o
15 THE . e .
TRACK FLAG . .
SET? . e .
N )
« TURN UN OPERATOR
« ERROR LIGKT
. ExIT
. V4O NT2

taTsmassde s st enn

MONITOR (SKY:

ODES OPERATOR
ERROR L IGHT COME
Ohy INGICATING THAT
THIS EXTENDED VERB
CANNOT BE SELECTED
AT THES TIME?

Y N.
TERMINATE T HE .
PROGRAM CR RCUTINE .

1266
V4ONTZ2/LUM

V4ONT27L UM

30

#40

50

#60

¥70



¥

+ F 4o

+EDIT
+03
+ &

SELECTION OF

LI I T T S SO SO

CED VERB
EXIT
Y4ONT2
IS RR TWRN ON FLAG
SET?
N Y
iS REFCSITICN .
FLAG SET? .
L Y .
. EXIT EXIT
. V40 V4C

SET RR CDL ZERD FLAG

IS THE RR ALTC MCDE
FLAG SET?

-5

THAT IS PREVENTING

V4ON72, THEN RE-
SELECT THIS EXTEN-

- MGNITOR DSKY:

L R I T B R B B

L L I R N e I

L T T I T Y ]

TURN ON PROGRAM ssseveannsssnveassss PROGRAM ALARM [AMP
ALARM AND STORE . . WItt BE TURNED ON IF
ALARM CODE RR AYTO MODE IS NCT

i
1267
VAONT2/LUM

#80

#90

#100

2119

#120

V4ONT2 /LUM



++
+03
+EDIT

+03
++

tccsicd

-
- -

WAIT 10 MELLISECONDS

SET RR (DU ZERU
DISCRETE

ZERL LGC RR Cpou
CUUNTERS

REMCVE RH CLU ZERD
OISCRETE

RALT 10 SECONDS

RESET RK CDU ZERC fLAG

SELECTEC (RR aUTD
DI SCRETE NOT PRES-
ENT ). DG ! WISH TG
CBSERVE THE PRLGRAM
ALARM CODE?

CALL PROGRAM ALARM
COCE DISPLAY {vO5
NO9Y TC IDENTIFY
THE FAILURE. ALARM
20510 wliiL INCIC-
ATE THAT THE RR

IS NOT IN THE

AUT{O MOCE. WHILE
THE PRUGRAM wILYL
CONTINUE AFTER

THE DISPLAY OF
ALARM CO51C, THE
RR CCU ZERD DIS-
IS CONTINUGUSLY
ISSUED BY R25 WHEN
THE RR AUTO MGCE
DISCRETE IS NCT
PRESENT. WHEN
FINISHEDy PUSH

KEY RELEASE TC
RECALL PREVIDUS
CISPLAY

LA L

LI A

l..'l..
LI L

PRESS ALARM

RESET TO RE~
SET PRUGRAM

AL ARM

L I

.
L I L R T B

. .
L

1268

V4ONT2 /LUM

#130

#140

k150

#1560

#170

V4ONT2/7L UN

(



W09

¢ . . . V4ONT2/LUM
. . . #180
I5 TRUMNICN ANGLE : :
LESS THAN ¢ . .
CEGREES ? . .
v N . )
RESET RR SET RR : : #190
AMTERMA ANTENNA - .
MODE FLAG MODE FLAG - -
(MOCE #11 (MODE #2) . .
UPCATE TRACKER FAIL - MONITOR DSKY:
LIGHT sessessecnsnansscaves TRACKER FAIL LIGHT #200
. Wl LL BE TURNED
. ON IF:
. A. THE RR MOCE
- IS AUTO AND
. THE RR LDUS
++ - FAILECD
+03 EX IT
+EDIT V40 B. RR DATA FAIL
++ —_—— --
. #210
EXIT v40

CHANGE CCNFRCL MNCTES

LGGIC REV Q0 PCR 496

LOGIC REY 01 EDITCRI AL
REV 02{LUM 1B) PLR B48,EDITORIAL
REV 03 ECITCRIAL

V4ONTZ F/LUM
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127
1
ole

V4IN20s CUARSE ALIGN IML COLS REV 03 12/03/69
PURPO SE : (1} TO COARSE ALIGN THE IMU TQ G]MBAL ANGLES SPECIFIED BY THE ASTRONAUT,

ASSUMPTIONS: (1) EXTENDED VERB ¥4l MAY BE CREW SELECTED ONLY WHEN NO OTHER EXTENDED VERB WHICH HAS SET THE EXTENDED VERB INTER—
LOCK 15 ACTIVE. IT MAY NOT BE SELECTED WHEN AN ICOU ZERO IS IN PROCESS, NOR WHEN GYRC TORQUING IS IN PROCESS, NOR
WHEN A PREV IOUSLY SELECTED COARSE ALIGNMENT IS IN PROGRESS. VY4IN20 IS IN{IBI TED WHILE THE GIMBALS ARE BEING TORQUED
TO A DESIRED COARSE ALIGN ATTITUDE, BUT IS NOT INHIBITEC WHEN IN THE COAYSE ALIGN MODE IF THE GIMBALS ARE NDT
BEING TORQUED.

(2} V41 MAY CNLY BE USED wWiITH N20(iCCy ANCLES } OR WITH N72(RR CDY ANGLES).

(3) THE ACCURACY OF THE ALIGNMENT IS TESTED TO A TOLERANCE CF +2 DEGREES. IF THIS TOLERANCE [S EXCEEDED, THE
ASTRONAUT IS NOTIFLED VIA A PRCGRAM ALARNM o211y, -

(4) THIS PROCESS RESETS THE TRACK FLAG AND THE REF SMMAT FLAG AND DI SABLES [MU COMPENSATIUN AND THE DAP.

t5) AFTER ACCOMPLISHING CGARSE ALIGNMENT, THE COARSE ALIGN MCDE MAY BE TERMINATED BY KEYING IN V4ON20E.

PROG LGC GROUND CREMW
CONT
CREW
SEL ECT ION
START CREW INITIATEL weencsncccvecaoncans KEY IN V41N 20E #10
155 COARSE ALIGN . T e

IS MCDE SWITCHING GOR
GYRO TORQUING IN

V41IN20/LUN

L T T T O S



HOLD

SNAP

PROGRESS?

Do EXTENDED
VERB INVERLGCCK
ROLTINE (RT6}.

L T Y

- TURN CN CTPER-
ATOR ERROR
LAMP

LI R ]
L]

.
m
>
—
-

FLASH VERB-NGLN TU
REQUEST LCAD GF
DESIRED ICDU ANGLES.

VZIN2Z

R1-CG

RZ2-1G

R3I-MG

ALL ANGLES IN DE-
GREES TO NEAREST .01
CEGREE {xXX.XX
DEGREES)

L R T T T T

L L R R NI I A IR

Trass s e anrasitenbne

LR R R NN TN N N RN P

2 ® 4 4 & 9 a2 4 4 @ g

LG EXTENDED V EREB
INTERLOCK ROUTINE
(R76)

OBSERVE UPERATOR ER-
RGR LAMP FOR INCICA-
TION OF IMPROPER
PROCEDURE

P B

MONITOR DSKY:

OB SERVE VERB-NDUN
FLASH REQUEST ING
LOAD GF 1CDU ANGLES

SHALL I LOAD ICDU
ANGLES?

00 ¥ WISH TO
TERMINATE THIS

L L T T T R R A Y

1272
V4 INZ20/LUM

#20

#30

#40

#50

#60

V4INZO/LUN
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o V4IN20/LUN

PROCEDURE?

L L T L )
s % 4 8 2 a2 g 4 @

. . 8710

KEY iN .

-

WALT FOR KEYBCARD Seevinsseressanssasbsusn
ENTRY .

.
-y
m
x
x
—
F 4
>
-
m

LI

V3sE

#80

Stscsnvessasnsssnses LOAD DESIRED
. ANGL ES

%0

ssessas KEY [N

TERMINATE FLASH UPGA -
+4 RECEIPT OF D‘TA' SRES NS qusassBaBAGIBR LS
+03 V33E, CGR TERMI- .
+EDIT NATE

+

+ -0 o7 -V

+ A «E .3

+ T «R «3

* oA M «E

+ - o1 . #100
+03 «N

¥ oA

#110

L e e e L e e T T P S

V&IN20/7LUM

.
L L T O R e I R T T T T T o S S O

L e O T T T S T N Y
L I T T O e O



L A

LI T TP

CISPLAY CCARSE ALICN

IS 185 TLRM-CM CR

CAGING IN PROGRESS?

- M .Y
. GL ¥YC
. npn

*
e}
m
—
o
x

1S 1SS IN CUARSE
AL IGN MOCE?

N

LERC [SS ERRCR
COLKTERS

DI SABLE ANY GYRC
ACTIVITY

ENTER COAR SE
AL [GN MOCE

LIGHT

L TP T T T SR

L e N

. . 1274

. . V4IN20/LUM

#eeersarrtrieessenanes MONITOR DSKY:
. CBSERVE DISPLAY OF
COARSE ALIGN VERB
{val)

120

#130

P T e P )

2140

L R T PO T U,

#150

#1560

LI O T L L RS S R

MONITOR DSKY:
- CBSERVE THAT nC
**tunveacsscecnsenss ATT LIGHT COMES UN
. TS INUICAT £ ENTRY
[NTO CCARSE ALIGN
MODE

V4IN20/L UM



DISABLE LAP AUTG
AND HCLD MGDES

-
-

INHIBIT I ML FAIL

RESET TRACK FLAG,
DRIFT FLAG AND
REFSMMAT AL AG

WAIT .06 SEC

IS I5S TURN-ON OR
CAGING IN PROGRESS?T

N Y
GL TC
oy

BELOW

LN I I I

ENABLE ICDU ERROR
COUNTERS

CCMFUTE CELT2 CCu
ANGLES FOR TORQULNG

@ 8 s 4 ¢ g

-.-..-l.-l...l.-..o..-..o-.-..-0-0!..-.-n-.OO.IO.OOo-coucn

1275
V4&IN20/L UM

#170

#180

#190

#200

#210

2220

V&LIN20/ LUN



q¥

IS 1SS TURN-~DON OR
CAGIANG [N FRUGRESS?

COARSE ALIGN IML TO
STUREC ANGLES {15
SECS waX)

READ PRESENT [MU OR-
TENTATICN WeR.T . THE
VEHIL LE.

{GIMBAL ANGLES)

ARE THE GINMBALS
WITHIN 2 CEGREES OF
THE CESIREC ANGLES?

Y N

.

TLRN Ch PRCGRAM
ALARM AND STORE
8L ARM C(GDE
{€C211)

-
-
-
.
-
-
.
-
*
-
-
.
-
.
-
.
.
-

dtr s vessnassstemnmea

--.0'-.'.-l'l-‘c-'cc'-'nc'o-'--‘-l-

LI I I B L RS

MONITOR DSK Y:

COES PROGRAM ALARM
INDICATE THAT THE
IMU GIMBALS ©ID NOT
ODRIVE TC wITHIN 2
DEGREES OF THE DE-
SIREC ANGLES?

«N

¢ 4 v s

1276
V4LIN2O/LUM

#230

$240

#250

#260

#270

#280

V4 IN20/LUM



L I I I R O L T T T S R O T O e L

RESET EXTENDELC VERB
ACTIVE FLAG AND
NGO MARKS ALLOWED

FLAG.

EXIT
Va4l

CHANGE CCNTRGL NGTES

LOGIC REV 00
REV 01
REV 02
REV 03

PCR 185

EDI TORIAL
ECITOR IA
ECITGRIAL

L]
* o 8 & 9 % & g 8 & g % 2 4 % 4 4 2 os s ey o,

EXIT

LI T Y

CALL PROGRAM
ALARM DISPLAY
VO5NO9 TO IDENT-
IFY ABNORMALITY,
WHEN FENI SHED
PUSH KEY RELEASE

PRESS ALARM RE-
SET TO RESET
PROGRAM AL ARM

RESELECY CGARSE
ALIGN

EXIT
Va4l

- 12717
Y4INZO/LUM

£290

#300

#310

#320

V4IN20/L UM
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PURPOSE:

V41NT2» (OARSE ALIGN RR CLus REV 03 12/03/69

(i

ASSUMPTIONS: (1)

PROG
CONT

(2)

(3)
(4)

16)

TG DRIVE THE RENDEZVOUS RADAR SHAFT AND TRUNNION TO ANGLES SPECIFIED BY THE ASTRONAUT «
THE PROCESS 1S CREW SELECTED BY DSKY ENTRY.

THE PROCESS MAY NCT EE SELECTEC WHEN ANOTHER EXTENDED VERB WHICH ALSD SETS THE EXTENDED VERB INTERLOCK IS
ACTIVE.

THE PROCESS MAY NCT BE SELECTED IF P20 OR P22 1S5 RUNNING.
THE CONTINUGUS OESIGNATE MODE MUST BE TERMINATED BY DSKY ENTRY OF V44,
THE CONTINLOUS DESIGNATE MODE INHIBITS RR GIMBAL MON ITOR ROUT INE (R25).
THE RR SHAFT ANC TRUNNION LIMITS ARE:
(A) MODE 1: SHAFT -70 DEG TG +59 DEG, TRUANICN -55 DEG TO +55 DEG.
(Bl ®CDE 2: SHAFT -25 DEG TO -139 DEG, TRUNNION =125 DEG TO -235 DEG.

€€C) MODE 1, CONTINUDUS DESIGNATE ONLY: SHAFT -85 DEG., TO +59 DEG.+ TRUNNION -55 DEG. TO +5% DEG.

L&C GRCUND CRENW

«CREMW
«5 ELECT ION

STVART CREM INUVIATED eewovsccaacasascases KEY IN V4INTZE
RR COARSE ALIGN - -

IS THE NO R29 FLAG

SET?

L[]
-

P

z

L O L L e

V4LINT2/LUM

L T O I L T T R R SO

110



IS THE TRACK .

]
N

I's THE R77 FLAG .
SET? .
N Yo W
IS THE 37 -
FLAG SET? . .
N Yo =
+ IS THE LR BY- . .
« FASS FLAG SET?. .
PR § N .

FLAG SET? -
=N Ye
++ . - . .
+03 - . e .
+EDIT . . =
+ - - . -
+ - - - -
+ W e
* « TURN ON OPERATOR
+ » ERROR LIGHT
+ . -
+ - .
+ - -
+ - -
+ . aes
+ - »
+ . ExXIT
+ .
+ .
+ .
+ -
+ -
+ -
+ .
+ .
+ -
+ -
+ .
+ -
+ .
+ .
+ .
+ .

TsesmrereerserRECEBEE N

L I L R R T e R R I I T T T T T S A T

MCNITOR DSKY:

DOES OPERATYOR ERR-
OR L IGHT COME ON,
INCICATING THAT THIS
EXTENDED VERB CANNOT
BE SELECTED AT THIS
TIME?

TERMINATE THE -
PROGRAM OR ROL— .

+

1280
V4GLINTZ /LUN

20

#30

#40

£50

#60

V4LINTZ FLUM



{

LA R B AR R R EE R R N e e T T T LYY

LR T T

. . " 1281
. . Y4INT2 7LUM
. TINE THAT 1S PRE- .
. VENTING SELECTION . #70
. OF ¥4INT2, THEN .
. RE-SELECT THIS .
. EXTENDED VERB. .
- - »
- - -
. EXIT . #80
. VAINT2 .
DO EXTENDED VERD . . DG EXTENDED VERB
INTERLOCK ROUTINE ceeseassnssnssensens INTERLOCK ROUTINE
(R76) . . (R78)
. . 90
L] -
RESET CONTINLOUS .
DES IGNATE AND DES 1G- .
NATE FLAGS - . _
. 2100
+03 .
+*4 -
»

-

. . FLASH VERB-NGUN TC
HOLD . REQUEST LOAD OF NEW +oea
sasassees RR SHAFT AND TRUN-
SNAP . NI-ON ANGLES
YZ2INT3
RL-TRUNNICN
R2~SHAFT
R3-Bi. ANK

. MONITOR DSKY:
ssscsvcasrensas OBSERVE VERB-NOUN
. FLASH REQUE STING #110
LOAD OF NEW RR SHAFT
ANO TRUKKIGN ANGLES

Y&1NT2/LUM



e
+03
+EDIT

-

L B 2R B T R R R R TRy

TRUNNION=-360 MINUS
RR TRULANIGN CLy vai-
UE. IN DEGREES Td
NEAREST .01 CEGREE.
(PLLS 15 DEFINED AS
A NEGATIVE ROTATION
ABCUT LM +X AXIS) IN
MODE 1.

SHAFT-RR SHAFT
ANGLE. IN DEGREES TO
NEAREST «01 C[EGREE.

WAL T FOR KEYBDARD
ENTRY

TERMINATE FLASH LPON
RECEIPT OF DATA»
¥33E, OR TERNMIN-

ATE (¥34E)
-V D -V
«3 <A «3

LR R

L e T L

L L I e

désdasssensssssvese

00 1 WISH TO LOAD
NEW SHAFT AND
TRUNNION ANGLE 57

L0 I TS T RO Y

L A

sssencsss KEY (N
V34E

..

EXIT

L T R e I T P

—————— e e e i

LOAD DE SIRED
ANGLES

[ I T R T I R T

L

1282
V&INT2 /LUM

#1120

#130

#140

#1150

#160

VAINTZ/LUN



. 1283
. VeINT2/LUM

-+

L B NE S
» %" & a2 * 4 a

-

mw
.
.

.4

+03 -E

4+ .
RESET EX-
YEMDELD
VERB ACT-
IVE ANC
NG MARKS
ALLOMWED
FLAGS

¥L70

PR I S}

L L L

Y 8 & * ¢ 0 * s v a st e
P

#180

R R R

.
.
.

o * » & * & 4 @

SET LGC ASSUMELD
OPTION = CCCCZ2.

#190

¢ 8k s g = 8 g
o & * 2 ¢ T & 4 & ¥ 4 & * 4 4 08 " 4 u =

. -

HOLD . FLASH VERB-NCUN TO

esesvsess REQUEST RESPONSE anND

SNAP . DISPLAY CPTICN COGE
FOR ASSLMED RR DES-
IGNATE MODE:

. MONITCGR DSKY: .
esevsssccassseerens OBSERVE VERB-NCUN
- FLASH TO REQUEST
RESPCNS E AND CISPL AY
OF OPTION CODE FOR

L S L T
.

#200

V04 W12 ASSUMEE RR DESIGNATE .
R1-CCCEE MGDE .
R2-C000X ——— -
R3I-BLAMNK .

R1 IS THE DOPTION
CECE FCR ASSUMEL KR
DESIGMATE MODE

R2 IS THE LGC AS-

[ N L
N

P PR R R ']
[ L I I I T I |

.
« & 4 % & 3 8 % u g 8 % 4 4 ¢

V4&INT2/LUM

.
P
)



. . . 1284
. . . VALNT2ZLUM
SUMED CPTLCN: . . . 9210
00001-LOCK ON . . .
00002 -CONT INJQUS . . .
DESIGNATE . . .
WAL T FOR KEYBCARD — .

IS THIS THE DES-
IGNATE MODE [

ENTRY $220

DES IRE? .
.Y N .
cevtssenscassssvess KEY IN . .
. PROCEED . .
e . . £230
. KEY IN V22E .
teessesssensancescenvses AND LOAD THE .

CES IRED CESIG-
NATE CODE IN R2

. £240

* ® * 4 8 a g

sre v e

TERMENATE FLASH UPCN
RECEIPT OF PROCEED
CR NEW CATA

«P N
«R «E
»0 oW
-C .

«E «C
-E
«D

#250

L ]
oo

L I N L T I e e e e R N T L T T S I I T A N I O L L T R R TR T I
CREC L TR R L B R SR T R S S T R R T T R T R T S N R TR T R |

. . V4INT2 /LUM

- - (



. «E
. STORE CODE
IS OPTION .
COCE .
ceoQLr? -
Y «N

RESET LOCK ON
FLAG TO INDICATE
RR LOCK ON NOT
CES IREC

MCNITCR FLAG

SET CONTINUOUS
CESIGNATE FLAG

« SET THE NO RR

SET LOCK ON FLAG .
T0 INDICATE RR .
LOCK ON DESIRED .

DISPLAY CCOARSE ALIGN
VERB (V&4l)

LR D I R R}

1285
V&INT2/LUM

#260

#2710

LI R I B T R R T B AN Y L B I I T L A R R R 'Y

#280

LI T B RS )

#290

L O L T Y T}

#300

B MCAITOR DSKY:
evsevsssrsavasass.es OBSERVE DISPLAY OF
" COARSE AL IGN VERB
tval)

V4INT2 /LUM



&

RESET EXVEMNIEL VERH
ACTIVE ANL NOD MARKS
ALLCWED FLAGS.

RESET LOSCM FLAG

IS THE UESIRED LOS
wlTRIN THE LIMITS OF
THE PRESENT HR MCDE?

.Y «N

« IS THE DESIRED

« LOS WIVHIN THE

« LIMITS (F THE
CTHER FCDE?

N
.
<
.
=2

-
.

TLRN ON PRO-
GRAM AL ARM AND
STORE ALARM
CODE (€C5C2)

PO I T R T L )
.

LI ]
L L L O e I L

Sreamesasssdtsbethan

LI T L

[ BT I A L L A T DR T D R S I T R I

MONEITOR DSKY:
PROGRAM ALARM LIGHT
WiLL BE LIT IF THE
CESIREC L0S IS NGT
WITHIN THE LIMITS OF
EITHER RR MODE. DG 1
hiSH TO CBSERVE THE
PROGRAM ALARM CODE?

- Y '
CALL PRUGRAM .
ALARM CCDE Cis~ .
PLAY {VOSNO9) TO
IDENTIFY FAILURE. .

ALARM 00502 INC-

1286
V4INT2/LUM

4310

#320

#330

#3640

#350

VAIN 72/ UM

(



a
o8

SET CESIGNATE FrLAG

{5 REPLSITION FLAG
SET?

- .Y
- IS REMODE FLAG
. SET?

. .Y N.
« INTERRUPT .
« REPCSITIOMN .
- . CCFFLETE

. « REPOSITION
+» RESET RE- .
- FCSITICA .
« FLAG .
IS REMODE .
FLAG SET? . .
N - Y . .

.
.
.

ICATES A BAD RAD-
AR GIMBAL ANGLE
INPLT. WHEN FIN-
ISHED, PUSH KEY
RELEASE TO RECALL
PREVIOUS DISPLAY.

PRESS ALARM RESET
TG RESET PROGRAM
ALARM

EX IT
V4l

"L T A R D T T R N B S T T B B R e T T L T Y

AR ]

1287
VA4INT2/LUM

#3560

#370

#380

#390

#400

#410

VALINT2/LUN



1288
V4INT2/7LUM

#420

[5 CLRRENT
RR MOLE 17
.Y N

PRI B

LI
.
.
.
*
.
LI B
LI I |
LIS

COMMAND RR

#430

L ]

LOLS TC PLACE
= ANTENNA IN
« MCCE 2

#4450

LI B

« COMMAND RR
CDLS TC PLALCE

+« ANTENNA IN

« MGCE 1

#450

L I |

1C 1

SET RR MOGE

#4560

V&INT2 7/ LUM

LI T R L R e e T

-
-
-
—————

SET RR MODE

T0 2

LR Y

.

P L I T T TS R R,

« RESET REMUDE

FLAG

L A L A T



#4670

1289
V4INT2/LUM

LAEL L I L I I I L Y

LI
[
+
.
L .
a .
. t ! .
. [ | F .
« vy Z ()
2
fum
=
w
=
1 T e, e 4
T e I R ]
W Q
WO
=2
-
[ RV}
_S_..l“

LR N

LI L |

#4B0
#4390

[ e

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

[ 1

P Z [} r_u
] X% | —
¢ -t 1 v
[ | w
[ { o
ftw |

P x> ] W)
I e § o }
v | X I e ® o
| =& | =
I I z
] 4 I -
| W2 | b~
] &=
_U.NS Q

et I | [
_"LN_

. S 2]
| Q=X | -t

NATE FLAG SET?

»

N

oY

#500

LI N T B

IS DESIGNATE FLAG

SET?
Y

L L

[ PR ]

FAlLL CISCRETE
PRESENT?

IS RR COL

#5190

P L L T T R}

V4INT2/LUM

D T T R,

EXIT

LI I I R R L T

LI T R R 2 " I

LI N I L I T B



LI T R T D A R I T I

« 0 ' 5 4 & 3 3 & g % s o h oo h g " g

L L

L T S S

LR

TURN CN PRG~

« GRAM ALARM
-« AND STORE
« PLARM (CLE
. (CC503)

. EXIT

HAVE 60 ATTEMPTS
ELAPSED wl THOLT
RECEIVING CATA
GLCLC CISCRETE?

«N oY

» RESET DESIG-

« NATE FLAG

« REMOVE RR

+ TRACK ENABLE

- DISCRETE FROM
« RR

CLEAR ERRCR

« CLLNTER EMNABLE

L N L L T I )

[ S L R R A S I R R O L L R I R )

LI I )

MONI TOR DSKY:
PROGRAM ALARM LIGH

WIlL BE LIT IFf THERE
HAS BEEN A RADAR AN-

TENNA DESIGNATE
FAIL. OC I wISK TO

0B SERVE THE PROGRA
AL ARM (ODE?
7 N

CALL PROGRAM
ALARM CODE DIS-
PLAY (V03NS TC
IDENTIFY FAIL URE,
ALARM 00503 [ND-
ICATES RADAR AN-
TENNA DESIGNATE
FAIL. WHEN FIN-
ISHED, PLUSH KEY
RELEASE TO RECALL
FREVIOUS CISPLAY.

PRESS ALARM RE-
SET TO RESET PRO-
GRAM AL ARM

*
-
-

EXIT
V&l

T

[

" 4+ 08 ® 3 * u s *

LI S B R L )

4 4 s B3 4 % & ¢ * 3 4 " 4 s o s

1290
V4INT2/LUM

#520

#530

2540

#550

#560

V4INT2/LUM

(



I N L R R T I T TR S B T Y

® 3 4 ¢ § % a2 5 B o 4 ¥ a3

P e N T L T L T L T I T T S S

« TLRN CK PRC-

« GRAM ALARM AND
« STCRE ALARM

. CCDE (00503)

- EXIT

CECREMEANT CES
NATE COLNTER

iG-

IS RR WIThHIN
DEG CF LOS DE
ED BY DESIRED

-5
FIN-

SHAFT AND TRUN-

NICN ANGLES?

«N

SET?

SENG RR
TRACK EN-
ABLE DIS—
CRETE TC RR

« * & & s 1 & 4 @

. s+ a

L I T B A T L A

L I BT R N Y T

L N T R T B T R R |

PR R R T I TR B S S TS T S Y T SN B BTN Y I T I )

fevccncanssnnsse

-

1291
VGINTZ/ LUM

MON [TOR DSKY:

PRCGRAM ALARM LIGFT #570
Wil BE LIT IF THERE

HAS BEEN A RADAR AN-

TENNA DESIGNATE

FAIL. DO 1 WISH TO

CBSERVE THE PROGRAM

ALARM CCDE?

oY N.
) : #580
CALL PROGRAM .
AL ARM (OOE DIS- .
PLAY (VOSNOSH TC &
IDENTIFY FALLURE .
{ ALARM CODE .
0Q503). WHEN FEN- .
ISHED s PUSH KEY .
RELEASE TO RECALL .
PREVLOUS DISPLAY. . #590
PRESS ALARM RESET .
J0 RESET PROGRAM .
ALARM. . #600
EXLT .
Va4l ves
Exfr ’ #610
val

V4LINT2/1UM



- IS KR DATA .
- GAGD DI S~ .
- CRETE PRE- .
. SENT? -
. i N .
- « RESET CESIG-
- +« NATE FLAG
. « CLEAR RR
- « ERRGR CCLN-
. - TER ENABLE
SEND SHAFT .
ANC TRUNNION .
COMMANCS TC .
RR CDLS .
hALIT .5 SECGACS

LI T T e T I I e A R I T B T

emssbtsssersscsney

CHANGE CCONTRCL NGTES

LOGIC KREY¥ CO
REV 01
REV 02
REv C3

PCR 96,183,490
EDITOR AL
ECITCRI AL
EDITCRIAL

1292
V41NTZ2 /LUM

#620

#630

# 640

#5650

#660

V4INT2/LUM

(



PURPOSE:

ASSUMPT IGNS:

PROG
COUNT

V42, FINE ALIGN IMU REV 01 08707/69

(i) TC FINE ALIGN THE STABLE MEMHBER BY TODRQUING THE GYR{S.

{1) THE PROCESS IS CREW SELECTED BY DSKY ENTRY.

1295

(2) VERB 42 MAY NCT BE SELECTEDC WHEN ANCTHER EXTENDED VERE WHICH AL SO SETS THE EXTENOED VERBR INTERLOCK IS ACTIVE,

OR WHEN ANOTHER PROGRAM 1S VTORQUING THE GYROSe ZERGING THE IS5 CDUSs OR COARSE ALIGNING THE IMI.

(3) THIS VERB IS NCT FRCGRAMMELC TO ACCEPT CELTA GYRO ANGLES LARGER THAN 99.999 DEGREES.

A SPECIAL PROCEDURE, FOR GROUND USE ONLY, MAKES USE CF A DCUBLE PRECISION LOAD COMBINED WITH V42 WHEN LARGE ANGLE

GYRL TCRQ ING IS REQUIRED.

hARNINGZ THE DELTA GYRO ANGLES COMMANDED MUST BE LIMIVED ¥G SUCH A SIZE AS NOT YU DRIVE THE MIDDLE GIMBAL [NTO

GIMBAL LOCK. IN PRACTICE, THIS MEANS THAT THE MIDDLE GIMBAL ANGLE SHOULD NEVER EXCEED 70 DEGREES
AT WHICH GIMBAL LLCK WARNING LAMP IS LIT ).

LGC GRLUND CREW

CREW
SELECTION

STAR
FINE

T CREW INITIATED ceveccmccvasransnses KEY IN V42E
ALIGN e e

15 A

GYRO TURQUING IN
PRCGRESS?

MGDE SKLTCH CR

{POINT

#20

VA2 FLUMI NARY



HGLD

sraveesne

SNAP

« TURN ON UPERATOR
« ERRUR L ICKHT

DO EXTENDED VERB
INTERLOCK ROUT INE
(R76}

FLASH VERB-NUULN TO
REQUEST LOAC OF
DELTA GYRG AMGLES
VZIN93
R1-XCY RC
R2=-YGYR(
R3-IGYROD

DELTA GYRC AMGLES -
THE ANGLES THROUGH
WhICF EACH GYRL MUST
BE TORQLED TC CCk-
PLEYE THE FINE
ALEGAMENT . ALL ANG—
LES Ih DEGREES TC
NEAREST .0Cl CEGREES
{59.999 LEGREES

MA Xa )

WAIT FCR KEYEOQARLC
ENTRY

AR EREEE R R R RN R

- -
L N R N

-
EvTsssersrIvEnRTEra .

-

CBSERYE UPERATOR
ERR{K LIGHT FOR IN-
CECATIGN OF IMPROPER
PROCEDURE,

B0 EXTEANDED VYEKSB
INTERLOCK ROUTINE
{RT61

+ 4 oa

MONITOR DSKY:

OBSER VE VERB-NOUN
FLASH REQUESTING
LOAD OF DELTA GYRO
ANGLES

R

T L L

1296
V42/LUMINARY

#30

#40

#50

#60

R70

Va2/ LUMINARY

(



TERMINATE FL ASH
UPCH
RECEIPT GF DATA

DISPLAY FINE ALIGA
VERB v42

IS IML BEING CAGED?

N oY

EXIT

ENTEK FINE ALLGA
MCDE

LI B T .

CasasBrasBdeRsdbumnsn

R Y LR RN E R Ny

LCAL OES IRED DELTA
GYRO ANGLES.

NOTE: THE LOADING OF
TORCU ING ANGL £S5
GREATER THAN 90 DE-
GREES SHOULD NOT BE
PERFURMED DURING
FLIGHT.,

WARN ING: THE GYRO
TORQUING ANGLES MUST
BE SMALL ENOUGH SO
THAT ThE MIOLLE GIM-
BAL ANGLE DCES NCT
EXCEED 70 DEGREES
{PCINT AT WHICH GIM-—
BAL LOCK WARNIMNG
LAMP }S WL WMI-
NATEC) .

4 4 ¥ 8 4

MONITOR DSKY:
CBSERVE DISPLAY
OF FINE ALIGN VERB

L I L I T S D I B I

PO TR S |

1297
V42 fLUMI NARY

#80

#90

*100

#110

#1290

V42/LUMINARY



1298
Vaz2/ LUMINARY

ENABLE TAP AUTU AND

LI I
L L e

HGLD MCUES .
N - #1320
TURN CFF NG ATT erserussesevesvanses  OBSERVE EXTINGUI-
LAMP «  SHING CF NO ATT LAMP
——————————————————— TC INDICATE THAT
. COARSE AL IGN KIS COM-
. PLETE
. . #140
LEAVE [ML FAIL INHI- .
BIT OGN FOR 5 SECONDS .
PULSE IR[GS THROUGH . #150
CESIREC ANGLES .
RESET EXTENDED VERB .
ACTIVE FLAG AND NG .
KARKS ALLThtD FLAG .
e . #160
ExiT Ex IT

Vaz

CHANGE CCNTROL NOTES

LOGIC REV CC PCR 49¢&
REV 01 ECATCRIAL

V42/LUMTINARY

( (



PURPOSE:

1301

Va3, LOAD FUAL ERRUR NEEDLES REV 03 12/03/69

(1) TC CISPLAY ASTRUNAUT-SPECIFIED ANGLES ON THE FDAI ERROR NEEDLES.

ASSUMPTIONS: (1) THE PRGCESS 1S CREW SELECTED By LSKY ENFRY.

PROG
CONT

{2) vERB 43 FMAY MCT BE SELECTEC IFf THE [MU IS IN THE CUARSE ALIGN OR ZERD 1CDuU MODE.

(3) TrE MAXIMUM ERROR ANGLE THAY CAN BE DISPLAYED 8Y THE FpaAl (S PLUS OR MINUS 5 DEGREFS. LIMITED BY THE NEEDLE
STOPS.

{4) TriS PRUCESS MAY BE SELECTED CONLY IN POO.
{5y THES PRUCESS MAY EE SELECTED CNLY IF THE MODE CONTROL SWITCH IS DFF.

{6) THIS EXTENLCED VERB CANMOT BE SELECTED CONCURRENTLY wITH ANY OTHER EXTENDED VERE WHICH ALSQO SETS THE EXTENDED
VERB [ NTERLOCK.

LGC GRCUND CREW

CREW
SELECT ION

.
.
-

ase

STARY CRERW INITIATED eeenvsvonvevannnenns KEY IN V&43E
LCAD OF FLCAL ERROR . - K10
NEEDLES .

I L B S )

IS MLLCE CONTHCGL

SnlTCH IN #20

D A I

- V43/ LUMINARY



GFF POSITIUN?

Y.

LEGHT

S

TLRN CN THt
OPERATOR ERROUR

L e T

EXIT

« & 0,

IS THE COARSE
ENABLE BiIT OR
CoOu BIT SET?

ALIGN
ZERQ

IS PROGRAM POO

OPERATIAG?

TURN
CPER

0t 8 e " s b

« " s 4 400

ON
ATCR

ERROR LIGHT

2L BN AN EARAA IR TR E

-
LR R AR RS R PR RN RN YN TN

1302
V43 fLUME NARY

I

OBS ERVE OPERATOR

ERRUOR LIGHT FGR IN- #30
JICATION OF IMPROPER

PRCCEDURE

#40

LI S T I I L R R Y

#50

#60

e * & 0 * & 4 " 2 o8 " 4

OBSERVE OPERATOR
ERROR L IGHT FOR IN-
CICATION OF IMPRCPER

PROCEDURE
. #70
. V43/LUMINARY

(

»
—



ey

HULD

desanacas

SNAP
++
+03
+EDIT
+ 4+

" e e *

CL EXTENCEL VERE
INTERLOCK ROLTINE
{RT6}

FLASH VERB-NOLN TG
REQUEST LUAD OF
FUAT ERRCR AMGLES.
(NOTE:z THIS IS AN
ALTERNATE PERMiSS-
IBLE LSAGE CF N22
FCR THIS PROCEDURES
NCRMALLY , N22 IS5
LABELED “DESIRED
ICOU ANGLES" .}

VZIN22

g1 - 0G
R2 -~ IG
R3 - ¥G

ALL ANCLES IN
CEGREES T(C NEAREST
«C1l DEG

WAIT FGR KEYEBCAKD
ENTR Y

A s es aas e IEIEREE e

SLesssevennansrrrewa

Cssemseasnessersrraannaa

DO EXTENDED vEKSB
INTERLCCK ROUT INE
(R 76}

MONITOR DSKY:

OBSERVE VERB-NOUN
LOAD OF FDAI ERROR
ANGLES. (NGTE: THIS
ES AN ALTERNATE PER-
MiSS [BLE US AGE GF
N22 FCR THIS PRC-
CEDURE « NOHRMALLY,
h22 [$ LABELEC
MDESIRED ICDU
ANGLES"™.)

CO I WANT TO LOADR
THE SPECIFIED FDAIL
ERRDOR ANGLE 57

ANGLES

1303

V43/LUMINARY

#80

#2320

#100

#110

#120

V&3 /LUMI NARY



1304

- . Va3/LUMINARY
TERFIMATE FLASE UPUN N e ————mma
RECEIPT OF DATA GR cessessrrrrraravsssatascernanives KEY [IN
TERMINATE (V324E) . « V34 E
e ———— e #130
«DATA « V34t . .
. . . EXIT
. . . 2140
- GO 10 .
. Nan -
. BELUW .
DISFLAY FCAI ERRCR . MONITOR DSKY: '
LUAD VERB {Vv43) *eceevesnensavanssss UBSERVE DISPLAY OF #150
- - ERROR METER LOAD
. VERB {v43)
ENABLE ERROR COUNTER “es
. EXIT
- #160
WAIT 20 MILLI-
SECCAES
. #170
TURN Ch COLX, CCULY,
AND CDLZ DRIVES
. V43 /LUMINARY

: ( (



0%

RESET EXTENDEC VERB
ACTIVE FLAG AND &C
MARKS ALLOWED FLAG

CHANGE CCNTRCL NLTES

LCGGIC REV QC FCR 496
REV C1 EDI TORTAL
REV C2 ECETOREAL
REV Q3 ECITCRIAL

——

1305
V43 /LUMI NARY

¥180

#190

#200

Y43 /L UMI NARY
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PURPOS E:

ASSUMPTIONS:

PROG
CONT

Vaby

1307

TERMINATE RR COUNT ENUOWS CESIGNATE

REV 21 08/ 09/69

(V4INT2, COARSE ALIGN RR CDUS, OPTION Z2) IS IN PROGRESS .

(1) TO TERMINATE THE CONTENUDUS DESIGNATE CPTICN GOF V4LNT2.
£2) TC DESABLE THE AR CCL ERRCR CCUNTERS .

{3} TL ENAELE R2S5.

{1} THE PRCGCESS 15 CREw SELECTED BY DSKY ENTRY.

(2) wvaak IS EFFECTIVE CNLY 1F RR CONT INUGUS CESIGNATION

(3) TFE PROCESS MAY Bt SELECTED AT ANY TIME.

LGC

GROUND CREW
CREW
SELECTION
START CREW INITIATEL ceviccncacncsnassans KEY IN V44E
TERMINATE RR CONTIN- . - ¥10
UOUS LCESIGNATE
IS THE CONTIANLOLS
CES IGNATE FLAG SET?
- « A #20
. EXIT
RESET CONTINUDUS
CESIGNATE ANT #30

V44 /LUMINARY



1308
Va44/LUMINARY

CESEGNATE FLAGS

CLSABLE RR (DU
ERRLR CCUNTERS

. #40

WAIT 1 SECOND

RE SET THE AC RR 450
MONITOR FLAG (ENABLE
R25)
EX IT
#60

CHANGE CONTRUL NOTES

LOGILC REV GCA PCLR 456

Va44/LEIMINARY



|
&

VaT, INITIALIZE AGS, R4T

NOTE: THIS EXTENUED VERB
INITIALLZAT ION,

CHANGE CONTRCL NQTES

LOGIC REV CC PCR 184

IS USED TO CALL RCUTINE 47.

REV Ol 08/09/69

SEE R47 FOR THE LOGIC SPECIFICATION FLOW FOR AGS

1311

V4T/LUMINARY
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o

1213

Vabs START L&# CATa LUALD, RO3Z REV €1 DBFO9/68

NGTE: THLS eXT&Autd VEF® IS USEC Te CALL ROUTINE O3. SEE RO3 FGR THE LOGIC SPECIFICATION FLOW FOR THE DAP DATA
Luab.

CHANGE COCNTRCL NLTES

LCGLC REY 00 PCR 184

v48/LUMINARY
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¥45y START CHREW-DEFINELC MANEUVER, R62

REV 01

08709769

1315

NOTE: THES EXTENDLD VERB IS USEC TC CALL ROUT INE 62. SEE R62 FOR THE LJIGIC SPECIFICATION FLOW FDR THE CREW-DEFINED

MANEYY ER o

CHANGE CONTROL NGTES

LOGIC REV CC PCR 496

Y49 /LUME NARY
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1317
q

V50, PLEASE PERFURM REV J1 08709/69

PURPOSE: {1} TO INTERRUPT A PROGKAM OR ROUTINE AND REGQUEST ASTRCMNAUT RESPUNSE TO THE ACT ION DEFINED BY THE CHECKL IST CODE
DISPLAYEC UN ThE CSKY.

ASSUMPTIONS: (1) THIS VERB IS ALWAYS INTERNALLY INITIATED BY THE PRCGRAM [N PROCESS, AND SHOULD NOT BE SELECTED BY THE CREW.

12) THE VERE ALWAYS AFFEARS wWITH N25 AS A FLASHING CISPLAY ON THE DSKY

RESPONSES TO THE CSKY CISPLAY OF THIS VERB ARE DESCRIBED IN SECTION %e2.2.7 OF THIS DOCUMENT .

CHANGE CCNTRCL WCTES

LOGIC REV 00 FCR 4596

VSO/LUMINARY
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1319

Vh2y MARK X-RETICLE REV 01 08/09/69

NOTE: VHIS EXTENDED VERB 15 USED IN R57. REFER TO THIS ROUTINE FCR LOGIC DESCRIPTION OF PERFORMING SIGHTING MARKS
GN CELEST AL BODIES .

CHANGE CONTRCL NOTES

LOGIC KREV QC PLR 46¢

VS52/LUMEINARY
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it

Wh3s MARK Y-RETICLE

NOTE: THIS EXTENJED VERB IS USEL IN
MARKS UN CELESTIAL BGDIES.

CHANCE CONTRGUL NCTES

LLGIL REV 0O PCR 44¢

i321

REV OL 08/09/69

#5T7. REFER TO THAT ROUTINE FOR LOGIC DESCRIPTION OF PERFORMING SIGHTING

V537 LUMINARY
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1323

Wh4e MARK X- Ur Y- RETICLE REV 0l 08/09/69

NUTE: THLIS EXTENDED VERB 15 LSED IN R53 AND K47, REFER TC THESE RCUTINES FOR LDGIC DESCRIPTION OF PERFORMING
SIGHTING MARKS ON CELESTIAL BGDIES.

CHANGE CUNTRUL NOTES

LUGIC REV CC RO L

V54/L UMINARY
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PURPOSE:

V55, INCREMENT LGC TIME {LECIMAL}

{1} TC CHANGE THE LGC CLOCK TIME USING EINCREMENTS |

ASSUMPTIONS: (1) THE PROUCESS IS CREwW SELECYTED BY OSKY ENTRY.

PROG
CONT

HELD .

SNAP .

{2} ThE PRGLESS
ACTIVE.

LGC

START CRtWw INIT[ATEC
CHANGE OF LGC CLUCK

DO EXTENDED VERY
INTERLUCK ROUTINE
(R7&}).

FLASH VERB-NCUN TO
REQLEST LCAD GF
DELTA TIME
Va2l n24
R1=-HCLRS
RZ2-MINUTES
R3-5£CUNES

TIME IN CECIMAL TO

OR DECREMENTS) LOADED BY THE ASTRONAUT.

1325

FAY NCT EE SELECTEC WHEN ANOTHER EXTENDED VERB WHICH ALSO SETS THE EXTENDED VERAR INTERLOCK IS

GROUND

.
tesudsionussgraasnsry

- -
L Y R N R T I R TR,

-
LR R R T T

CREW

«CREW
« SELECTION

KEY IN V55t

. 4 %o

CO EXTENDED V ERB
INTERLLCK ROUTINE
fR76).

MONITOR D3SKY:

UBS ERVE FLASH DF
VERB-NCOUN REQUESTING
LOAD OF DELTA CLOCK
TIME

LI I R

#10

#20

VSE5/L UMINARY



*+
+03
+EDIT

+03
+4

MNEAREST 01 SELUNDS .
PCLARITY i3 PLUS [F

THE LCL GIVES LUweER

CLLLK REAZING

wWALT FLKR KEY ECAKE
ENTRY

TERFINATE FLASH UPCN
RECEIRT GF DATA»
TERMINATE(V3I4E), Uk
V33E

v T. WD
.3 E. -A
3 R . T
.E M. WA

- Is .

. N. .

. R
. 1. ADD LCAD-
. E. €U OciTa

. - TIME TC

. . LGC

. . CLOCK.

RESEY EXTEMIED vERB
ACTIVE FLAC AND

ANC MAKKS ALLCwWEL
FLAG.

LI R Y » * . . v .
.

Cmsscandteddvenaarars

teeeserasssva s s ANARE S

L

CC I LESEKE TO LODAL
DELTA CLOCK TIME?

WY «N
LCAD DES IRED -

TI Mg I NCREMENTS .

vesees ¥3I3IE CR
. TERMINATE
- (V34 k).

- s

EXIT

1324
VES/LUMINARY

¥30

#40

¥50

#60

770

V55/LUMINARY
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1327
* V55 /LUMINARY
IH% .
. ¥80
EX1T
V55

CHANGE CCNTRCL MCTES

LOGIC REv 00 PCR 496
REV Cl EDLTORIAL
REV 02 ECIVOR 1AL
REV (3 ECITLRIAL

VSS5/LUMI NARY
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¥o6y RedUEST TERMINATE TRACKING ROUTINE

NOTE: THIS EXTENUDED WERS
TRACKING,

ChANGE CCNTRCL NOTES

LOGIC REV €C PCR 4%6

1S LSED TO CALL ROUTINE 56.

1329

REV D1 087 09/69

REFER TC R56 FOR THE LOGIC SPECIFICATION FLOW FOR TERMINATING

V56/LUMINARY
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v57y PERMIT LANCING KALAR UPLATE

1331

PULHPOSE: {1) TC PERMIT THE ASTRCANAUT TO MUNITGR THE LM DELTA ALTITUDE (PRESENT LK INDICATED ALTITUDE MINUS LGC-CALCULATED
ALTITUDE) AND 10 ALLOW THE INCORPORATION CF LK DATA DURING STATE VECTOR UPODAT ING BY SETTING THE LR PERMIT FLAG (SEE
LCGIC CESCRIPT ICN BELGW).

ASSUMPTIONS: (1) Thk PROCESS IS CREm SELECTED BY CSKY ENTRY.

{2} THE PROCESS

PROG LEC
CONT

START CREW INITIATED
PERMIT LANLING
RADAR LPDATE

++ .
+03 ——————— ———
+EDIT OC EXTENCEL VERE

+03 INTERLOGCK ROLTINE

*t (RTa}

HOLD . ———m o

csesessas FLASE VERB-NOUN TO
MON . REQLEST RESPOANSE AND
DISPLAY LR DATA:
Voo Nal

IS ChLY EFFECTIVE IN

GR ULND

.
sevasgasasasnsnstn

- .
IR R R RN R RN RN N Y

- .

-
sas s s s dancssnentesnss

-
-
-
.
.
- -
-
-
-
+
.
.

f12, DESCENT STATE VECTOR UPDATE ROUTINE.

CREW

CREW
SELECTIGM

KEY IN V5TE

LI L I )

DO EXTENDEL VERB
INTERLCCK ROUT INE
{R76)

M -

MUNE TOR DSKY:
OBSERVE VERB-NOUN

FLASH TO REQUEST RE-

SPONSE AND DISPLAY

assserree

LI T T BT R ]

#10

#20

#30

V57/LUMINARY



R I-HANGE
R2-T¢
R3-DELTA H

RANGE — SLANT RANGE
FROM THE (¥ TC THE
CESIGNATED L aNDING
SITE. IN MAUTICAL
MILES TO NEAREST

ol hM.

TG = THE ESTIMATED

TIME OF FLIGHT $£ROM
THE PRESEAT TIME TC
THE ACCOMPLISHMENT

CF THE CURRENT AIM

CONUI TICNS. I N MINS
AnD) SECS TU NEAREST
SEC. MAX REALDING IS
£6B8c5%. SIGN IS -,

CELTA K - THE PRE-
SENT LR INDICATED
ALTITUCE MINUS ThE
LGC CALCULATELD ALT-
ITUVE UF THE LM
ABOVE TrE LUNAR
RACILS AT THE DES-
IGNATED LANDING
SITE. IN FEET TG
THE NEAREST FCQT.

WAl T FOR KE YBOARD
ENTRY,

TERMINATE FLASH UPUN
RECEIPT OF PRUCEEU
GR TERMINATE

P o T
+R 3
«C R
-C oM
13 ol

L e N ]
. .

seee

Te s,

LR R S N L)

[

« b & g b " 5 5 b g

@ 4 B 4 F a4 *

.

“Sssssemvesesear

CF LR CATA

DG I wlSH TC
INCORPURATE THE
LR DAT A?

Y N.

* 8 * a
L T Y

LI ]
LIS}

PR L A N PR RS

KEY IN PHOCEED

e v T

8 % 4 4 " 4 s

.

L N L N R O L B R e e ]

LI A )

L I S

1332
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+OLD

sawssvesrs

MUN

«E oN
«C A
. . T
. +E
. EXIT

FLASH VERB—NOUN TO
REQUEST KESPONSE AND
GISPLAY LR DATA:

v5CNEE

Rl -RANGE

R2-T6

R3-DELTA H

WAIT FOR KEYBOARD
ENTRY

" g s & a2 4 * 4 % & a4 2 g s 0

L N N N Y

MGNITCR DSKY:

OB SERVE VERB-NCUMN
FLASKH TO REQUEST
RESPONSE aNU OISPLAY
UF LR DATa.

AM 1 SATISFIED wiTH
THE INCCRPORAT [UN OF
LR DATA?

.Y N
KEY IN PROCEED .
EX AT *

.

« 8t e s b

s

* L A A L

L N T I LA I |

LI N )

(

1333
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#1110

#1120

VET/LUMI NARY



+
+
+

+ okt st

1334

. . . VS5T/LUMINARY
. . . #130
+ TERMINATE FLASH UPLN « 0« TmmEmmmmomes—seee .
03 KECELRT CF PROCEEDS 2annmceceessssssnsssnvess KEY [N ENTER .
ECIT TEAMINATE, UR ENTER . . .
P T 1 B . .
R + £ N . . .
+ G W R Al . . .
«C M .E . “stessensn
N «1 oK . #140
+E ol . .
«D A . B
. o7 . -
- +E . .
03 mmmm————— - .
+ RESET EXTENE- - .
ED VERB ACT- . .
IVE FLAG AND . -
NG MARKS ALl - - .
CwWED FLAG . . #1502
EXIT EXIT . .
. . #160
RESET LK .
PERMIT FLAC .
#170

CHANGE CONTROL ANCTES

LGGIC REV QU PCR 118
REV C1 eDITCRIAL
REV 0Q2(LUM 1B} PLR B14
REV 03 ECITORIAL

VST/LUMINARY
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V3E, INHIBIT LANDING RADAR LPDATE REV 01 nN8/09/69

PURPOSE? {1y TU INHIBIT THE IMN CRPCRATICK CF LANCENG RADAR DATA DURING DESCENY STATE VECTOR UPDATE.

ASSUMPTIONS: (1) THE PRCCESS IS CREW SELECTEC BY CSKY ENTRY.

t2) THE PROCESS IS ONLY EFFECTIVE IN R12, DESCENT STATE VECTCR UPDATE ROUT INE.

PROG LGC CHCUND CREW

CONY
CREW
SELECT IUN

START CRE# INITIATED weuwssssesnasanenasas KEY IN Y5BE #10
INRIEIT CF LANCING . e —————
RADAR LPDATE

LR R T I ™

RESET LR PERMIT
FLAG

k20

.
.
-
.
& & 4 4 8 8 8 *

EXIT EXIT

¥ 58/LUMINARY
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CHANGE CUNTROL NCTES

LUGIC REV UC FCR 118
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1341

¥55, CUMMAND LR TG PCSITILCN 2 REV 02 12703769
PURPOSE: [1}) TUO DRIVE THE LANDING RADAR TC PCSITION 2 (FINAL APPRUACK).
+ 4
+ 02 {2) V& CAUSE KIGATJCE (RI-GATE)} TGO GCCUR WITHIN 2 SECONDS IF THE LR IS STUCK IN POSITICN #2 DURING Pb3 POWERED
+895 FLIGHT.
+
ASSUMPTICAS: (BN THE PRGCESS MAY BE SELECTEC ANY TIME ANOTHER PRUGRAM IS NGT USING EITHER LR CR RR; WITH AVERAGE G 0N, HOWEVER,
+02 IT 15 SELECTABLE IN P&3 CAMLY.
*+
(2] TrE PRCUESS ES CREW SELECTED BY DSKY ENTRY.
PRUG LGL GHCLND CREW
CONT
CREW
SELECT IUN
START CREW INITEATEL evwmvnssacossasseees KE¥Y IN V59E
CUMMAND LR TO PUS- - —_———- #10
TICN 2 -
+Hy 0000 e .
+02 IS ThE AVERAGE G .
+3495 FLAG SET? .
+ -—- .
+ N .Y -
+ . . - ¥20
+ . . -
+ TS . -
+ « 15 THE BRAKING .
+ « PHASE PROGRAM .
+ « (P63} IN PRULCESS? .
+ 4 TS —mT oo - -
+ - .Y Ne .
+* - - - .
+ - - . .
+ . - - .
+ - - - .
+ . - - .
+ - « - -
+ . . . -
+ ) - . .
+ - - . .
+ . - . .
+ . . . . VS9/LUMINARY
+ . . . .
+ .



o

O T R I I S BT R S I I TR S

SET "HPCRTIMEM
TL ™FCSkAX®
AND CUMPLEMENT
81T 14 GF "Was"
TG CALSE HIGAT-
JUB TG GCCLR N
2 SECONCS . (SEE
R12)

F R S T T I

" s e

« TURN ON 0P ERA-

TER ERHCR LG
EXITY EXILT

hT

L5
SET

IS
FLA

THE RT7 FLAG

7
A .Y
THE v31 .
G SET® .
.Y

LI A )

L

«

s * 8 4 * & 4 ¢ & 3 % &4 8 " g 0 * 3 & ® o B » o« * p & ¥ g4

e ® % a4 4+ 4 & % g 8 * 4 a 4

. 8=y

1342
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++
+02
+EDLT
+02
+ +

« IS THE LR -
» BYPASS FLAG .
. SETT PO
P | N ..
IS5 TFHE s s A
TRACK FLAG . . .
SET? A e s
o N P
« TURN ON UPERATOK
« ERRCR LIGHT
- ExXIT
SET LR POSITIUN FLAG

P

I5 LK ALKEADY IN
FGSITILA 27

sSeeecssrrsseRsIrRETIRE S

MUNITOR DSKY:
DOES OPERATOR

ERROR LIGHT COME ON
INDICATING THAT THIS

EXTENDED VERS CANNOT

HE SELECTED AT THIS

TIME?

TERMINATE THE
PRGGRAM DR RO
TINE THAT IS
PREVENTING SeLEC-
TION OF V59, THEN
RESELECT THIS
EXTENDEL VERB

EXIT ¥59

LR ™

P I I I R A e

. "

LI

(

1343
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¥120

#130
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130

LT I T S
.

CLMMANE LR TO POS-
ITIiCN 2

SET FMAXIMUM SCAN
LIMIT TG 15

.
-
-
-
- -
- -

IS LR IN PCSITICA 27

oY N

. HAVE 15

. SCANS

. BEEN

. FADE?

. F WA
WALT 2 . .
SECONCS o ————--—
FCR LR » LCECRE-
10 SET- . MENI

amase

L R R I I T R N I T R R R L )

LRI T SR |

2 * v g

LI

LI TN T

1344
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#140

R150

#1560

#1710

¥180
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TLE « SCAN
——————— - CULN-

. « TER
RENMCVE .
CUMMANU .
TC LR .

- REMDVE

- COMMAND

. TC LR

. TURN ON

. PROGRAM

. AL ARM

. ANLC

B STORE

. ALARM

. CGhE

. (00523}
ExXIT .

L A

.+ g

aesdsdssedastddunenaan

. 1345
V59/LUMINARY

. #1390

LI S R

#200

#210

MONITOR DSKY:

CBS ERVE PROGRAM
AL ARM.
IS ALARM LIGHT LIT?

___________________ #220

00 & WwISHTO
OBSERVE ALARM EXIT
CaDE7? Vo9

#230

VO5SNGY . "

S
m
-
—
z
L T

ALARM 00523 EXIT

V59 /LUMINARY



LOGIC REV OC
LOGIC REY Cl

L R R R I L

s

ExIT

CHANGE CCNTRCL NCTES

LOGIC REY 00(LUM 18)

\‘39’

REy Q2(LLF LC)

FCR 420

EOF TOR 1AL

PCR B4lsEDITCGRIAL
PCR BY5 ,ECITCRIAL

INDICATING VS9
¥HAT LR DID

MNCY ACHIEVE
POSITION 2.
WHEN FIN-

ISHEG PUSH

KEY RELEASE.

PRESS ALARM
RESET 7O RESET
PROGRAM ALARM.

EXIT V59

1346
VSO /LUMINARY

¥240

#250

¥260

Y59/ LUMINARY
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Vo0, CISPLAY VEFICLE RATES REY 01 08/04/69

PURPOS k2 (1) TC BISPLAY ON THE FDAI ERROR NEEDLES THE PGNCS DERIVED VEHICLE ATTITUDE RATES.
ASSUMPTIONS: 1) THE PRUCESS IS CRER SELECTED BY LSKY ENTRY.

(2} THIS PRCCESS MAY BE SELECTED AT ANY TIME. IT SHUULD BE NOTED, HOWEVER,

THAT VEHICLE RATES ARE AVAILABLE ONLY WHEN
THE DAP IS TURNED ONy [. E.e GUID CONT IN PGNS AND PGNS MOOE CONT NOT JFF.

PROG L¢C GROUND CREW
CCONT

+LREW
«SEL ECT ION

- EL0
START CREW INETIATEL ssvwevsavrnsarcneana KEY IN VSOE
VEHICLE RATES DISPLAY .  ——mmo—mo—— e

SET NEECZ2FLG

-

#20

.
I R

ExlT EX IT

CHANGE COATRCL MCTES

REV 01 PCR 841 (URIGINATED)
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1351
“95
Vely UISPLAY DAP ATTITLOE ERRQOR REV 02  0B/05/69
PURPUSE: {1} TU DISPLAY ON THE FDAL ERRCR NEEDLES THE CIFFERENCE BETWEEN THE CURXENT CDU ANGLES AND THE DAP COMMANDED
ANGL ES o
ASSUMPTIONS: (1} THE PROCESS IS CREW SELECTED BY USKY ENTRY.
(2) THIS PROCESS MAY Bk SELECTED AT ANY TIME.
PROG LGe GREUND CREW
CONT
CREW
SELECY [ON
START CREW INTIATED enecececencacaasesnes KEY IN VHIE
MGUE 1 ERROR CisPLAY . ————————— e #10
RESET NEECLE FLAG .
- . 20
++ - - .
+02 RESET NEEL2FLG .
++ —_—— - - -

V5 1/LUM INARY



.
LT R

EXIT

CHANGE CCNTRCL MCTES

REV Q0 PCR 420
REV 01 EDLTURI AL
REV O2(LUM 1B) PLR B4l

1352
V61 /LUMINARY

#30

VEL/LUMINARY



\‘31
VEZ,
P URPO SE ¢ {1
ASSULMPTIONS: (D)
2)

1355

DESPLAY YUTAL ATTITLDE ERRCR

REY 02 08/05/69

TC DISPLAY THE TCTAL ATTITUCE ERRCR (N22{DES JRED ICDU ANGLES) MINUS N20{PRESENT [CDU ANGLE S))
ERRUK NEECLES.

ON THE FDAI

THE PRCCESS 1S CREx SELECTED BY DSKY ENTRY.

THIS PROCESS MAY BE SELECTED AT ANY TIME.

PROG LGC GRUOUND CREW
CONT
CREW
SELECVION
START CREW INITIATED weveemcmansenesnsess KEY IN y62E
MOGE 2 ERRCR DISPLAY - e e #10
SET NEECLE FLAG .
. . #20
++ - -
+02 ————= .
+841 RESET NEELZFLG B
¥t e .
. . #30

EXIT

V62/LUMINARY



CHANGE CCATRCL NCTES

LLUGIC REV CC
REV C1

FCk 164y azu
EDITORIAL

REV Q21{LUM 1B} PLR 84l

1356
V62/ LUMINARY

VE2/LUMINARY
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V&3, START RR/LR SELF TEST ROLTINE, RO4 REV 21 08/09/69

NOTE: THLS EXTENDED VERB IS5 USED TO CALL ROUTINE 0O4. SEE RO4 FOR THE LOGIC SPECIFICATION FLOW FOR THE RR/LR
SELF TEST.

CHANGE CENTRCL NOTES

LOGIC REV DO PCR 420

Ve3IfLUMINARY
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Voby

NCTE:

START S—-EANC ANTENMA RCUT INE, ROS

THIS EXTENCED VERB [S USED TO CALL RULTINE 05.
THE S—BAMND ANTENNA CALCULATICAS.

CHANGE CCANTROL NOUTES

LOGIC REY CC PLR 43¢

REV 01 08/09/69

SEE RC5 FUGR THE LOGIC SPECIFICATION FLOW FOR

1361

V5 4/ LUMINARY
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V&5, DISABLE Uyv JETS ULRING DPS BURNS

PURPOSE : (1) TU INHIBIT U AND V RCS JET FIRINGS DURING DPS POWEREC FL IGHT.

ASSUMPTICNS: (1) THE PRCCESS IS CREw SELECTED BY USKY ENTRY.

(2} THE PROCESS MAY BE SELECTED AT ANY TIME.

PRCG LcC
CUNT

START CREW INITIATED
DISABLE U,v JETS
DURING CPS BURNS

SET SNUFFER FLAG

CHANGE CCNTRCL NOTES

LOGIC REVY Cl PCR 335

CROUND

-
“esasascpazssansssea

CREW

« CREW
«SEL ECT IUN

.

KEY IN V&5E

——

1363

#10

VES/LUMINARY
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PLRPOSE:

1365

Voby VEHICLES ATVACHEL, MUVE THIS VEHICLE REV 02 08/07/69
STATE VECTGR TC OTHER VEHICLE STATE VECTOR

(L} TL TRANSFER THE LM STATE VECTUR ENFORMATION TJ THE CSM STATE VECTOR.

ASSUMFTICAS: (1) TrE PHOCESS IS CREW SELECTED BY DSKY ENTRY.

++
02
EDIT
e

PROG
CONT

++
+ 02
+805
+02
++

{2} THE TRANSFER OF THE STATE VECTOR INFORMATILN MAY BE ACCCMPLISHED AT ANY TIME EXCEPT WHEN AVERAGE G IS IN PROCESS
UR WHEN ThE SURFACE FLAG IS SET.

LGC GRLUND CREW

CREW
SEL ECT ION

.

START CREW INITIATEL sevseveuonsannnsanes KEY IN VGO6F
STATE VECTOR TRANS— . - - #10
FER (LM TQ C3M)

1S SURFACE FLAG
SET?

N Y. K20

« TURN UN DPER-
« ATCR ERRCKR
+ LIGHTY

s 0w ' & 4 s *

L L T L I R R B )

Vo6 /L UMINARY

LI I L)

r oy



Thad

a 4 & g 5 ® L4

. EXIT
. Vbo
IS S3TATE VECTOR
INTEGRATICN IN
PROCESS?
- Y A
CUMPLETE TtrE -
INTEGRATICH .

THANSFER THIS

VEHICLE STATE VECTOR

VO OFrER VEHIWE
STATE VECTCR

.

-
.

-

)

EXIT
VEG

1366
YO&/L UMINARY
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# 60

#70
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LHANGE CCATREL NCTES

LGGIC REV CO PCR 496
REV (1 EOLTOR [AL
REV 02 1{LUM iB) PCR 805,EDITORIAL

VE6/LUR INARY
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PURPOSE:

VETy

{1}

ASSUMPTILAS: {})

PROG
CONT

{2}

{3

13569

W MATKEX RMS ERRUR CISPLAY REV 02 12/03/69

TC PRUVIUE A MEARS UF CISPLAYING w MATRIX INFUORMATIUN AND REINLTIALFZING THE W MATRIX IF DESIRED.

MC CTHER EXTENCEL VERB WHICH SETS THE EXTENGED VERB INTERLOCK IS ACTI VE.
THlS PROCESS IS CREW SELECTED BY DSKY ENTRY,

IE NEW VALLES C+ RFS PESITICh, VELGCITY, AND BIAS ERRORS ARE LOADED IN THIS ROUTINE, W MATRIX INITIALIZATICON
DCCURS THE NEXT TIME A NAVIGATION MEASUREMENT ES MADFE,

LEC GRUUND CREwW

+CLREW
«SELECTIUN

START m MATRIX RMS cassassssassesssnass KEY IN VO6TE

ERRCR CISPLAY . el
. . #10
OC EXTENGEL VERE . . DD EXTENDED VERB
INTERLDCK RGLTIAE cssasessisrecsssesess INTERLLCK ROUT INE
(R7&) . .  LR76)
. . #20
FLAG .

RESET V&7

V5T/LUM IN ARY



oy

POSS
HOLD

[EEE RN Y LY )

SNAP

0

-

CALCULATE RMS PCSI-
TEIGN, VELGCITY, AND
EIAS ERRDRS.

FLASEF VERB=NOUN TOQ
REQLEST RESPCNSE AND
DISPL AY:

vo& h99

R1 POS ERR

RZ VEL ERR

R3 BIAS ERR

Rl - POS ERR — RMS
VALLE COF POSITICA
ERROR IN FEET TO
NEAREST FOCT

RZ2 - VEL ERR — RMS
VALUE CF VELGCITY
ERROR IN FePeSe TO
NEAREST .1 F.P.S.

R3 - BIAS ERR — RMS
VALUE OF BIAS ERROR
IN MILLIRAULANS, TC
NEAREST MILLIRAUIAN

wAIT FLR KEY EGCARC
ENTRY.

aresrevsevrssnmannaas

-

L T B N L R I )

MONITOR DSKY:

GBS ERVE ¥ ERB-NOUN
FLASH TC REQUEST
RESPONSE AND DISPLAY
GF W MAT RIX RMS
VALUES UF POSITION,
VELOCITY: AND BIAS
ERRORS.

AM I SATISFIEC WiTH
THESE VALUES?

« 0O I wlsH TO

« LOAD NEW VALUES
« AND REINITIALIZE
« THE Ww—MATRI X?

KEY IN
PRCCEED

« w & % 3 4 B 2 4 & & 4 @
L R R T R T Y

LI T

.
.
.

1370
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n5'

TERMINATE AL ASH UPUN
RECEIPT GF PROCEED,
TERMINATE, OR NE N

CATA

«T
«&
R
=M
o
«N
«A
T
«E

GU 1O

NAII

BELOW

P
«R
«GC
«C
o E
+E
«D

«NE N
«CATA

- STURE NEw

« DATA

“ow

GO TO

L L L R R N O T O O S

*
dddoe rrrassenos e anttEna

scorcerrrsnssewonvnsnnnss KEY IN VZ25E

KEY IN

LELS

EXIT

1311
VOET/LUMINARY

90

#100

AND

LOAC NEW DATA

LI ']

[ N S T S |

L L T L

#110

#120

#130

V&T/LUMINARY



"
EELCW

FLASH VERB-NULN TU

REQUEST RESPUNSE ANE ...

DISPLAY CF NEw DATA:

VO& NGS

Rl FCSITIUN
W—MATR] x
INITIAL FZAT Luk
vALLE

R2 VELGCITY
w-MATR X
INITIALLIZATI LN
VAL LE

R3 RACAK ANCLE
BIAS m=MATRI X
INITIALTZATIUN
VALUE

Rl - PUSITION
WMATRIX INITHIaALIZA-
TION VALLE - vaLlf
USEL FUR EACH LIAG-
ONAL CGMPCAENT CF
PUSITION SULBMATRIX
IN w=MATRIX UPON
NEXT INITLALLZATICN,
In FEET TO NEAREST
FLCT.

K2 — VELUCITY
A—FATRIX INITIALIZA-
TIUN VALLE - WALLE
USEL FUR EACE LIAG-
GhAL COCMPCNENT CF
VELOCITY SLs-MATRI X
IN w=MATHIX UPGN
NEXT INETIALL £ATICN.
IN FuPoS. TU NEAREST
1 FuP.S.

.
-
" sreesanmeaq
-
-

-
-
-
.
-

L I T Y L S )

LIPS B

Sessasmesvrasrnns

L I L R )

MONITCR DSKY:

UL SERVE VEKB-NCGUN
FLASH TO REQUEST
RE SPGNSE AND DISPLAY
UF NEW W—MATRIX INI-
TIALIZATIUN vV ALUES
UF POSITIGN, veLO-
CITY, AND BIAS
CLAGUNAL COUMPUNENTS
UF SLEMATRICE S.

ARE THESE VALUES
CCRRECT?

« BC I WiSH TC

» LOAD NEW VALULES
« TO RE-INITEALIZE
» THE w—MATRIX?

L T T B T
L U T O

L . T IR T

.

L T T T

L R L I T T T
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ns?

R3 -~ RALAR ANG E
B1AS W-MATRIX
INLTIALIZATION

VALUE - VALUE USED
FOk EACH DIAGCNAL
COMPONENT OF RADAR
ANGLE BIAS SUBMATRIX
IN W—MATRIX LPGA
NEXT INITIALIZATION.
IN MILLIRADIANS TO
NEAREST MILLIRADIAN,

MAIT FUR KEYBCARD
ENTRY

TERMINATE FLASh UPON
RECEIPT CF PROCEED,
TERMINATE OR NE W
CAT A

0 o NE i
-E LR «CATA
R WC .

M
=1 .E STORE

<N LE NE W

sresssencrsrsnnnsnse KEY IN - .
.s PROCEED . . .

. EXIT . - .

‘e KEY IN «
secessssncnsrasvnannnsses TERMINATE . .
. V34t . .

. EXIT - e

"t teamssssennnnaneasasnas KEY IN VZ5E AND .
.e LCAD NEw LATA "

1373
V6T/LUMINARY
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#200

#210

w220
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.. . VET/LUMINARY
WA LD DATA . ¥230
B e —— .
£ . )
CLLTO .
IIA n .
BELUW . #240
.Idll ..
FRCM .
ABCVE .
cee s #250
Fa5 NEw LATA BEEN
LTADED?
N Y.
. SET V&7 FLAG #260
IS THE V67 FLAG SET?
N Y.
. . #270
6C.TC .
IIA n -
BELUW .

VOT/LUM INARY



++
+02
+EDIT

LR A R A A T AR N O I I i B

-+
+ O
~

SET?

SET UP FOR SUR- -
FACE NAVIGAT JON .
h—MATRI X IN TL- "
ALIZATION .

SET LP FOR
RENCEZVOUS
NAVIGATICMA wW—
MATRIX INITIA-
LIZATICN

LI Y

RESET RENC W FLAG

" an
FREM
ABOVE

L N L T T B )

RESET EXTENCEC VERB
ACTIVE FLAG AND NO

(

1375
VeT/LUMINARY

#280

#2390

#300

4310

#320

V6T/LUNINARY



MARKS ALLOWED FLAw

CHANGE CONTROL NOTES

REV CC PCR 17
REV 01 EUITOR
REV 00 [LUNM 14)
REV CliLLm 18)
REV 02 ELITUR

3s42C
1aL

PCR 732
EUI TORTAL
LAL

1376
VET/LUMINARY
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PURPOSE:

1383

¥69y RESTARY REV 03 12/03/69

[1) TC CAUSE A COMPUT £ER RESTART.

ASSUMPTIONS: (1) THE RESTART IS CREW INITIATED BY DSKY ENTRY.

PRGG
CONT

€21  V69E DGES NCT DIRECTLY SELECT RESTART PROCESS ING. IT CAUSES A SITUATION WHICH SATISFIES ONE OF THE CONDIT IONS FOR
AN AUTOMATIC RESTART, I+E.: TOU MANY CCNSECUTIVE TC INSTRUCT IONS .

{3} LGC RESTART LOGIC WILL CLEAR ALL JCB CORE SETS AND VAC AREAS, AND SET THE WAITLIST TO CALL END TA SK.,

(4)  ALL EXTENDED VERB ANLC DISPLAY ACTIVITY WILL BE STOPPED. RESTARTABLE TASKS AND J0O8S WILL THEN BE RESTARTED By
REFERENCE TO INFORMATION CONTAINED IN THE PHASE TABLE.

(5] A VeSE MAY BE SELECTED AT ANY TIME.

LGC GROUND CREW

CREW
SELECTION

-

START CREW INITIATED sesceeccoroavaacsosn KEY IN V69E
CCHPUTER REST ART . - LI

+ s 0 0 & 4 @
.
(3
.
3
]
[)
*
L I R T TR

.
.
e -
-

BRANCH (TC) TU SHELF MONI TOR DSKY: 820
——————————————————— . DOES PROGRAM ALARM
- . LIGHT COME ON INCI-

CATING CCMPUTATICNAL

V63 /LUN INARY

LI I L TR I

-



e
+03
+EDIT
e

LI T B 1

Taverny

LI T

DIFFICULTIES?

KEY VOSMNISE TO DI S-
PLAY ALARM CODE:
O1107-BAD PHASE
TABLE IS EXPECTED
AT THIS TIME,

LI R

IS THE ALARM CUDE
DLIOT AS EXPECTED?

.Y «N
PERFURM NECESSARY .
ACTICNS FOR A -
FRESH START .
EXIT EXIT

1384
V69/LUMINARY

*30

#40

#50

R60

#70

VE/ LUMINARY
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CHANGE COANTRCL MCTES

LOGIC REV 00
REV 01
REV Q2
REV 03

PCR 4946

EDLTCRIAL
EDITORILAL
ELITCRIAL

1385
V69 / LUMINARY

V697 LUMINARY
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VICs START LGC LPOATE; LIFTGFF TIME

NOTE: THIS EXTENDED VERE IS USED BY UPCATE PROGRAM P27 ONLY,
THE LIFT OFF TIME.

CHANGE CCNTROL NOTES

LOGIC REV 00 PCR 49¢&

1387

REV 01 08709769

SEE P27 FOR THE LJGIC SPECIFICATION FLON FOR UPDATING

VTO/LUMI NARY
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1389

6%

V71ly START LGC UPUATE; BLOCK ADDRESS REV 01 08/09/69

NOTE: THIS EXTENDED VERB 1S LSED BY UPDATE PRUGRAM P27 CNLY. SEE P27 FOR THE LOGIC SPECIFICATION FLOW FOR A BLOCK
ADCRESS UNIVERSAL UPDATE.

CHANGE CUGNTRCGL NOUTES

LOGIC REV 0CA PCR 496

VT1/LUMINARY
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Vi2s START LGC LPCATE; SINGLE ACCRESS

NOTE: THIS EXTENDED VERE IS USEC WITH UPLATE PROGRAM P27 ONLY.
ADDRE 3S UNIVERSAL LPDATE,

CHANGE CONTRGL MNOTES

LOGIC REV 00 PCR 456

1391

REV 01 08709769

SEE P27 FOR THE LOGIC SPECIFICATION FLON FOR A SINGLE

V72 /LUMI NARY
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VI3, START LGC UPUATE; LGC TIME {DCTAL)

NOTE: ThIS EXTENDED VERS IS USED BY THE UPDATE PRCGRAM P2ZT ONLY,
GCTAL UPDATE OF LGC T IME.

CHANGE CUNTROL NOTES

LDGIC REV 0C PCR 496

1393

REV D1 38709/ 69

SEE P27 FOUR THE LOGIC SPECIFICATION FLOW FOR THE

VT3/LUMINARY
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P URPO SE:

ASSUMPTICNS:

1395

V71ay INI TLALYZE ERASABLE LCULMP VIA OCWALINK REV 03 12/03/6%

f1)

TC DUMP ALL £IGHT BANKS CGF ERASABLE MEMORY v IA DUGWNLINK.

ThHE PRCCESS IS CREw SELECTED BY DSKY ENTRY.

++ t2) Thkr UUMP UF EALH BANK S PRECEDED 3Y AN I WLRD, SYACH BiTS, ECADR, AND FTIMEF,
+03
+EDET 13 THE & BANKS ARE DLMPED IN CRDER, STARTING WiT+ £ BANK ZER{.
+
+ t4)  CUuMFING UF ALL EIGHFT BANKS IS REPEATEL UNCE 2 COMPLETE DUMPS) TO FACILITATE SUCCESSFUL GROUND RECDROING.
+03
++ t5F TrE TIME KEWUIREU FOR 4 CUMPLETE OLNMPS IS 83.2 SECLNCS.
&) TH1 S PRUCESS CAM EE SELECTED CUNCJURRENTLY wiTh ANY CTHER EXTENDED VERKs, BUT SHOULD NOT BE SELECTED WITH V4T
[R4Ty AGS INITIALIZATION HOUTINE).
PROG LGC CRUKD LREwW
CONT
CREW
SELECTICA
— === « e #10

START CREW INITHIATED sevasnsassessncecass KEV IN VT4E

LCWNLENK ERAS ABLE s mmmmmemm e v ——

DUMP
++ - -
+03 .
+EQIT .
+03 .
++ .

#20

VT4/7LUMI NARY



.
.
.
-
.
-
.
.
.
.
.
.
.
.
.
+ ¢ -
+C3 .
+ECIT .
+ . .
+ .
+ -
+ .
+ -
+ .
+ .
+ .
+ -
+ .
+ .
+ .
+ .
+ .

e

TERMINATE

CumhLl

51

CORRENT

SET E BANK COUNTEK,
hGRU CCLNTER, ARD
OLMP CULNTER=Q

INITIALIZE E EAMK
LuMe o DLMP 1D, SYACH
ECALR AND

EITS,
TIFEL.

INCREMENT
LCUNTER ANL 5ET wlRC

CLUNTER=C,

E BANK

BRE ALL 8

CLMPED

[e

EANKS
BANK

1395
VT4/L UMINARY

#30

#Han

50

VT4/LUMINARY

(



|\(11

+t 4+

L

+03

L R R O L T I S R S

-
L

+03
+EDIT
+03
4+

LU L R B I R T S

CCUNTEK = 81}7

INCREMENT DuMP {QL-
NTER ANL SET £ BANK
COLNTEK=0

hAVE 2 CUMPLETE CuMp
PASSES BEEN MaDE
{DUMP CUUNTER=Z)7?

RESTCRE [NTERRUPTEL
GUWNL ST

Exit

CHANGE CLNTREL WNCTES

LCGIC
LGGIC

REV 00
REV Gl

PCR 456
ECITCRIAL

REV GZ{L LM 1B) PCR 277,E01TORIAL

REV 03

ELITCRIAL

1397
VT4/LUMINARY

L

# 80

#90

#100

VT4 /L UNMI NARY
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n1?

PURPOS E:

ASSUMPTIONS:

PROG
CONT

Vi5y ENABLE UsV JETS DURING DPS BURNS

{1} 7D ENABLE J AND v RCS JET FIRINGS DLRI NG UPS PCwERED FLIGHT,.
(1) THE PRCCESS IS CREm SELECTEC BY ESKY ENTRY.

(2} ThE PRGCESS MAY BE SELECTED AT ANY TIME.

LGC CRCULNE CREW

+CREW
«PROGRAM
« SELECTICN

START CREW INITIATED . —_————————————— -

ENABLE Lyy JETS sesesnssrvesasnevaas KEY IN V75E
DUR ING DPS BLRNS « e

RESET SNULFFER FLAG

EXIT

CHANGE CCANTRCL MNCTES

LGGIC REV 01

PCR 539

REV 01

I8/ 09/69

1399

¥10

#20

VIS/ZLUMINARY
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1401

Vi6y MINIMUM IMPULSE COMMAND MODE REV 23 12703769

PURPQSE: (1} TO ENABLE THE MINIMUM IMPULSE MCDE OF THE DAP.

ASSUMPTIONS: (1) THE PRCCESS IS5 CREW SELECTEC BY DSKY ENTRY.

(2) TO CBTAIN THE MINIMUM IMPULSE MODE, THE GUED CONT SwlTCH MUST BE AT PGNS AND THE MODE CONTROL SWITCH AT ATT

HGLD.
4+ '
+03 {3) THE MINIMUM IMPULSE MODE wWwILL REMAIN ENABLED UNTIL CANCELLED BY RATE MUDE SELECTION (SEE VT7):; OR 8Y FRESH
YEDET START; LR BY Pl2.:P40,P4l,P42,P63,P70 OR PT71.
4+
[4) ThE PROCESS MAY BE SELECTED AT ANY TIME.
PROG LGC GROUND CREW
CONT
CREW
SELECYION

START CREW INITIATEC seaveccacncnsnanssns KEY IN VT6E

#10
MINIMUM IMPULSE MODE . mmemeae
SELECT ION
SET PLLSES FLAG
. #20

aese

EXIT

VTI6/LUMINARY



W

CRANGE CONTRLL NUTES

LOGIC REV UJ  PLiT 4%

LOGIC REV U1 cZITCRI AL

LOGIC Rty C2 EUETORLEAL
REV 03 ECiTu=d AL

1402
VI&/LUMINARY

YT&/LUMI NARY



1495

VI1¥, RATE CCMMANG ANC ATTHITUCE FCLE MCCE REV 02 12/03/69
PURPD SE: (1) TC ENABLE THE RATE CCMMANLC MGDE OF THE DAP,
(2) TO SET CESIRED ICOU ANGLES EQUAL TO ACTUAL ICDU ANGLES.
ASSUMPTICGNS: {1} THE PRUCESS IS CREW SELECTED BY DSKY ENTRY,
$2) TC CETAIN THE RATE COUMMAND MODE, THE GUID CONT SwITCH MUST BE AT PGNS AND THE MCDE CONTROL SWITCH AT ATT HOLD.
e
+02 (3) THE RATE COMMAND MODE wILL REMAIN ENABLED UNTIL CANCELLEC 8Y MINIMUM [MPULSE MODE SELECTION (SEE Y76}, OR BY P&B.
+EDIT
++ (4) THE PROCESS MAY BE SELECTED AT ANY TIME,
PROG LCC GROLND CREw
CONT
CREW
SELEC FION
START CREW INITIATED vevevevvossesscnsses KEY IN WITE ®10
RATE CCMMAND MUDE - T
SELECTION

. %20

SET CESIKEL ICDU
ANGLE S

CLRHENT

VTT/LUMINARY



}

ICDL ANGLES

CHANGE CONTROL NUOTES

LOGIC REV CC PLx 498
ReEv 0L ECITORLAL
REN €2 eLITCRIAL

1406
VIT/LUMINARY

LED]

VIT/LUMINARY



a

V78, START LR SPURIQUS TEST, RT7

NCTE: THIS EXTENDED VERE
Te ST,

CHANGE CONTROL NOTES

LGGEC REV Q0 PCR 229

15 USED

TO CALL ROUTINE 77.

1409

REY 01 08/09/69

SEE RT7 FCR THE LOGIC SPECLFICATICN FLOW FOR THE LR SPURIOUS

VT8/LUMINARY
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¥75, STGP LR SPLRICLS TEST, RTT7 REV 01 08/09/69

NOTE: THIS EXTENDED VERE IS USELC TO TERMINATE ROUTINE 77. SEE R77 FOR THE LOGIC SPECIFICATION FLOW FOR THE LR
SPURIDUS TEST.

CHANGE CONTROL NOTES

LUGIC REV 0O PCR 225

VT3 /L UM NARY
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PURPQSE:

VBOs ENABLE LM STATE VELTOR UPDATE

REV 02

0B/0OT/E9Q

€1} TO CAUSE THE RENDEZVOULS DATA PROCESSING RESULTS TU UPDATE THE LM STATE VECTOR.

ASSUMPTIONS: {1) THE FRLCESS IS CHEW SELECTEC BY CSKY ENTRY.

PROG
CONT

{2} TFE PRUCESS MAY Bt SH ECTED AT ANY TIME.

LGC

START CREw INTIATED
LM STATE VECYTOR UP-
DATE FRCCESS

RESET VEHILLE UPDATE
FLAG

RESET NU UPLCATE FLAG

GRCUME CREW

CREW
SELECT ION

sesesnnsansesessasees KEY [N V8OE

1413

#10

#20

#30

VBO/LUMINARY



1414
VBO/LUMINARY

CRANGE LONTROL ANLCTES

REV GU Pl 495
wEv Cl EDITLRI AL
REVY C2 LOITOK IAL

ot

VEBO/L UMINARY



1417
ni’“’(
VBl, ENABLE CSM STATE VECTCR UPDATE REV 02 0B/07/69
PURPOSE: (1} TO CAUSE TAE RENDEZVCUS DATA PROCESSING RESULTS TU UPDATE THE CSM STATE VECTOR.
ASSUMPTICAS: L} ThE PRCCESS 15 CREW SELECTED BY DSKY ENTRY.
(2) THE PRUCESS MAY BE SELECTED AT ANY TIME,
PRO G LGC GRCURD CREW
CONT
CREW
SELECTION

START CREW INITIATED sausevesnsncascuasse KEV IN VBLE

CSM STATE VECTOR J e #10

LPDATE PROCESS
e SET VEFICLE UPDATE
+ 02 FLAG
+EDIT - - -- -
. . #20
+ -
* -
. e
. RESET NC UPLATE FLAG
+02 B e e
++ -

e ¥30

EXIT

V8L /LUMINARY



CHANGE CONTROL NUGTES

LOGIC REV 00 PCR 466
REV 01 ECITCRL AL
REy G2 ED] TCRI AL

1418
VBL/LUMINARY

VBl /LUMI NARY
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A

1421

V82, REGUEST CRELT FARAMETER CISPLAY, R30 REV 01 08/09/69

NOTE: THIS EXTENDEC VERB IS USEC TO CALL ROUTINE 30. SEE R30 FOR THE LOGIC SPECIFICATION FLOW FOR REQUESTING
THE ORBIT PARAMETER DI SPLAY.

CHAMNGE CCNTRCL NCYES

LOGIC REY 00 PCR 496

VB2 /L UMT NARY
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e
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V83, REQUEST RENDEZVOUS PARAMETER DISPLAY, R3]

NOTE: THIS £xTENDED VERB 1S LSED TO CaiLL RCUTINE 31.
RENDEZVOUS PARAMETER DISPLAY,

ChANGE CONTROL NOTES

LOGIC REV CC PCR 45¢&

1423

REV 01 08709769

SEE R31 FOR THE LOGIC SPECIFICATION FLOW FOR REQUESTING THE

V83/LUMINARY
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Vi

a}

PURPOSE:

ASSUMPT ICNS:

e
+02
+EDIT
++

PROG
CONT

1425

VES, DI SPLAY RR LLS AZINMUTF ANL ELEVAT IGN REV 02 12/03/69

€1} TC DESPLAY RR ANTENNA AZ{MUTH ANC EL EVATION.
{1} F¥rE PROCESS IS CREW SELECTED BY DSKY ENTRY.

{2}  THIS PROCESS CAN BE SELECTED ANY TIME ANGTHER EXTENDED VERB OR ROUTINE (SEE R53) WHICH ALSO SEYS THE EXTENDED
VERB INTERLUCK IS NOT ACTIVE.

€30 IF THE RR 1S NOT IN THE AUTO MODE THE ANGLES DISPLAYED BY THIS PRICESS MAY BE IMNCORRECT BECAUSE THE RR cbou
ZERG CISCRETE WILL BE PRESENT AS LONG AS THE RR MODE IS NOT IN AUTQ.

LGC GROUND CREN

+CREW
«SELECTION
.

»

START CREW INITIATED vevseconsaressscanecas KEY IN VBSE
DISPLAY Of RR LOS e e
AZIIMUTH AND ELEVA-

#10

DO EXTENDED VERB . . 00 EXTENDED VERB
ENTERLCOCK ROUTINE tscrssssvanncnssseae INTERLOCK ROUTINE
(R76) . . {RT61}

. #20

CONVERT RR TRUNNION
AND SHAFT CDL ANGLES
TO A LOS VECTOR IN
BLOY AXES.

430

CGMPLTE AMGLE BE-
TWEEN X/Z BULY PLANE

VBS/LUMINARY



1426
VaS/LUMINARY

LI N

ANC RK LOS.

- 40

»

.

CUMPUTE ANGLE BE-
TmEEN LM +2 AXES ANLC
THE LGS PRCJECTICA
IN THE LM X/I PLANE

#50

LI L L Y T A L L A |

___________________ #60
IS EXTENDELC VERB
ACTIVE FLAG 5ET?

- Y Na

- .

RESET NOU MARKS
ALLCWED FLAG
- _ - #1710

.as

LI R L S

EXIT
ves

s v 2

- - ------ - - - " TTTTTTrmormeooes--o-- #80

FLASH VERB-NULN TU . MONITOR DSKY:

REGUEST RESPUNSE ANC sevsesssssceacnasesne OB SER VE VERB-NOUN

DISPLAY: - FLASH TO REQUEST RE-
V31eNGe SPONSE AND CISPLAY

HOLD .

MON .

LR S T I T L I R

P I I

g -
" . VES/LUMINARY



LI L I I ]

& s 0 4 & &8 45 F 3 & 9 5 8 b a8 & 4 8 =

Rl = RR LGS AZIMLIH

R2 — RR LOS EL EvaA-
TICA

R3 - BLANK

RR LCS AZIMUTH-ANGLE
BETWEEN LOS AND LM
X/2Z PLANE « +000.00
TO +360.00 DEGREES
ABOUT +Z.

RR LGS ELEVATION -
ANGLE BETHEEN LM +2
AX1S AND LOS PROJEC-
TION INTO X/2 PLANE.
*(000.00 TO +360.00
DEGHEES ABGUT +Y.

LN A I L T T DU S RS S

WAIT FOR KEYBOUARD
ENTRY

TERMINATE FLASH UPCN
RECEIPT UF PROCEED,
TERMENATE (V34E)s UR
RECYCLE.

«PRC

« V34E

L N )

Mt ssssrsscsansnrnsr s

LF RR LOS AZIMUTFE
AND RR LOS ELEVA-
TION

DO I WISH TO TERM]-
NATE THIS PROCEDURE?

-

<N

RR LOS
AZIMUTH
AND EL-
EVATICN
DI S~
PLAYS
WILL
CONTIN-
UE

LI I I I I L T R T DL Y SR Y

L N N T A T L )

KEY IN
PROCEED »
V34E, CR V32F

Y

« = ¢ 9 4 # ¢

(

1427

V85/LUMINARY

#100

#110

#120

#1130

VB85 /LUMINARY



RESET EXTENUED VERB
ACTIVE FLAG

CHAKNGE COATAUL M7k

LLCGIC REV 01 PLR 623
REY 02 EJITCRIAL

1425
VE85/L UMI

NARY

#140

#150



4

V89, START RENDEZVUUS FINAL ATTITUDE MANEUVER, R63

NCTE: THIS EXTENDED VERB IS5 USED TO CALL RULTINE 63,

FINAL ATTITLDE MANEUVER RCUTINE (R&31).

CHANGE CONTRCL NOTES

LOGIC REV OC PCR 456

SEE R63 FCR

1431

REV 01 08/09/69

THE LOGIC SPECIFICATION FLOW TO START RENDEZVOUS

VBY/ LUMINARY
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NET

DR N

R 4
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V490, REQUEST KRENDEZVUUS DUT-OF-PLANE DISPLAY, R3io

NOTE: THIS EXTENDED VERB 1S5S USED TG CALL ROUTIMNE 36.
RENDEZVOUS OUT-OF-PLAMNE DISPLAY.

CHANGE CCONTROL NOTES

LOGIC REV CC

PCR 4%6

1433

REV 01 08/09/69

SEE R36 FOR THE LOGIC SPECIFICATION FLOW FOR REQUESTING THE

VIO/LUMINARY
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ne!

PURPDSE:

¥9l, DISPLAY BANKSUM

(1) DISPLAY THE SUM OF EACH BANK FOR COMPARI SON.

ASSUMPTIONS: (1) THE PROCESS LS CREw SELECTED BY DSKY ENTRY.

PROG
CONT

{2) POO IS OPERATING, GR A FRESH START CONDITION EXISTS.

(3) NO OTHER EXTENDED VERB WHICH SETS THE EXTENDED VERB INTERLGCK IS ACTIVE.

LGC

START CREW INITATED
DI SPLAY OF YHE SUM
OF EACH BANK

IS PROGRAM PCO
CPERATING, OR DOES A
FRESH ST ART CONCI-
TION EXIST?

.Y «N

- -

TURN ON
OPERAT -
aR ERR-
OR
LIGHT

L O N )

-
.
.

- -

.

. EXIT

GRCUND

.
L N LR R T T R I

-
*ssssr savessns sy

CREW

CREN
SELECT DN

KEY IN V91E

L I R T T

OBSERVE GPERATCR
ERROR LIGHT FOR IN-
CICAT 10N OF IMPRUPER
PROCEDURE.

1435

#10

#20

#30

VI 1/ LUMINARY



1436
V9l /LUMI NARY

P T

Vel
#40
DL EXTENDELD VERE - . DU EXTENDED VERSB
INTERLOCK RULTINE esensssnsassassnssse ENTERLCCK ROUT INE
(RT6 )} . . (R 76}
————— B #50
INITIALIZE BANK NUM-— -
BER TLC GO .
- s sesesrees = . . . #60
FLASH VERB-NOUN TQ - - .« . MONE TOR DSKY:
HOLD . REGUEST RESPUONSE ANLC suvesaccascsesanaoss OB SERVE VERB-NOUN
wwesenass UDISPLAY . . - - FLASH TO REQUEST
SNAP . VOSNOL . » . HE SPONSE AND DISPLAY
Rl - BAMNKSUM .- . . OF BANKSUM .
RZ2 -~ BANK NUMBER - . - T S e s — — —
R3 - CHECK SUM . . - . #70
CCASTANT . . . .
Rl — ThE OCTAL RE- - . T m—————
PRESENTATICN OF P - DO [ wISH TD RECYCLE
BANKSULM, SHOLLD BE . = - THE PRESENT BANKSUM
EQUAL TC (LR THE . = - DISPLAY?
DNES® COMPLEMENT CF) . . -
THE BANK NUMBER IN . . . .Y N
R2. . . . . .
« - . . . #80
RZ2 — THE OCTAL RE- - . . . e ————
PRESENT AT ICN QF TrE [ - . DO I wWlsH 7O
BANK NUMBER, P . . TERMINATE ThE
PR . » SEQUENCE OF
K3 - THE GCCTAL CRECK . . - . DISPLAYS OF
e . . VOl /LUMINARY

2
.
.
.
—
—



1437

. . - . VI1/LURINARY
SUM CONSTANT, . = - . BANK SUM?Z
- Pa— - - % N.
- . . . . - .
- . = . - . . #90
WALT FOR KEYBOARD . s . . KEY IN - :
ENTHY : ssssvvrasenenssesnes RECYCLE . .
. . . V32t . -
. . . . . . #100
* s . KEY IN -
“assnssemscsvsncsssase TERMINATE .
- = V34E .
. . 110
TERMIMATE FLASH UPON EXIT :

RECEIPT OF PRCCEED, -

. V9l —————
RECYCLEy OR TERMI~  suases

tssscenanssnnrsrnrensvsss KEY IN

PROCEED

MATE. .

«T P R

«E «R E.

R .C C.

M -C Yo

-1 oE Ca

«N «E L

oA -0 Eeveronn
T .

#120

h

IS BANK NUMBER

. 4372
; - 130
- aY Na

SET BANK  INCRE-
NUMBER MENT

V91 /LUMINARY

L T T I A T R L T T T S R S T T T R



= 00 BANK
———————— NUNMBER

SEsErV LTINS Lenatane

RESET EXTENDED VERB
ACTIVE FLAG ANL NG
MARKS ALLLWED FLAG

CHANGE CCNTRCL NGTES

LOGIC REvV 00 PCR 496

-
-
-
.
-
.
.
-
-
.
-

1438
VI1/LUMINARY

#140

#150

VY31 /LUMINARY
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VG2, START IMU PERFUORMANCE TESTS (GROUND USE) REV 01 08/097/69

NCTE: THIS EXTENDED VERB IS USED TO OPERATE THE IMU PERFORMANCE TEST (POT). A DESCREIPTION OF THIS PROGRAM 1§
CONTAINED IN SECTICN ) CF R557 {PRELAUNCH TEST PRUGRAMS FOR SUNDANCE AND LUMINARY, FIGURE 1. 4.1-1}

CHANGE CCMTROL MCTES

LOGIC REV 00 FCR 4%

VI2/ LUMINARY
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PURPDSE:

ASSUMPTECAS:

PRGG
CLNT

1443

V93, ENABLE W MATRIX LNITIALIZATION REV 01 08709/69

{1y TO REQUEST REINITIALIZATICN GF THE RENCEZYOUS W MATRIX.

(1 THIS PRGCESS RESETS THE RENDWFLAG INDICATING THAT THE RENDEZ VOUS W MATRIX IS NOT VALID AND MUST BE REINITIALIZED
BEFORE BEING USED. THE RENDWFLAG IS AUTUMAT ICALLY SET FOLLOWING W MATREX INITIALIZATION OR REINITIALIZATION.

(29 THE PRCCESS IS CREW SELECTED BY DSKY ENTRY.

13) THIS PROCESS MAY HBE SELECTED AT ANY TIME.

LGC GKOUND CREW

CRERW
SELECTICN

START CREW INITIATED wowasusassnvsvesence KEY [N Y93E

¥10
RENDEZVOLS W MATRIX - e
INITIALIZATIUN
KESET RENCWFLAG
#20

VI3/LUMINARY



CHAREE COMNTRCL NCTES

LEGEL REV 00  PCR 496

1444
VI3/LUMINARY

V93 /LUMI NARY



PURPUSE:

ASSUMPT ION:

PRUG
CCNT

Vidy

[P

{1

NU O LPUATE CF LITHER STATE VECTUR

TC FREVENT LM OUR CSM STATE vECTUR UPDATING BY P20 OK P22.

THE PRUCESS 1S CREw SELECTED BY DSKY ENTRY.

L CC GROUND CREw

CREW
SELECTICN

START GREw INITIATED saveevasssaacesnnaes KFY IN VISE

NC UFLATE CF EIT RER .

STATE VECTLK

CHANGE CUNTROL NUTES

LUGIC REV CC

PCR 498

REV 01

GBADS/69

1447

#10

#20

V95 JLUMINARY
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1449

oA

V26, INTERRUPT INTEGRATION AND wU TO POC REY Oz 08/07/69
PURPOS E: (1Y TO PROVIOE A MEANS UF SUSPENDING STATE VECTOR INTEGRATICN.

ASSUMPTIONS: (1) [IF THE COUASTING {NTEGRATION ROUTINE IS IN OPERATICN, IT (S TERMINATED AT THE END DF THE CURRENT TIME STEP.
{2) THE CURRENT FRCGRAM IS TERMINATEC.
13) THE LGC IDLING PRUGRAM (PQC) IS ACTIVATED.
t4) PCC STATE VECTCR INTEGRATICN IS BYFASSELD UNTIL A NEW PROGRAM SELECTION IS MADE.

{5) TrIS PROCESS CUES NUT MAINTAIN STATE VELTOR SYNCHRONIZATION, THEREFORE INCORRECT W MATRIX EXTRAPOL AT ION MAY
RESULLT.

{o) THE PRGCESS 15 CREW SELECTED BY DSKY ENTRY,

PROG LGL GROUND CRE W

CONT
CHREW
SELEL TLON

START CREwW INITIATED . e

STATE VECTCR csasssasnsesesansess KEY IN VIGE
TEKMENATLOGN PRGCESS P il oy ———— "o
SET (UIF FLAG

220

GO TU I[OLING PRUGRAM
{POO) VIA RUUTINE

VIS/LUMINARY
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LOGIC REV 00 PCR l4o
REV Ol FLKR 507
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1453

V37, PERFGRM ENGINE FAIL PRUCEDURE REV 01 08709769

NGTE: EXTENDED VERB 97 15 USED IN THE DPS/APS THRUST FAIL ROUTENE Re0l. SEE R4D FOR THE LOGIC SPECIFICATION FLOW FOR
CISPLAY CF DPS/APS THRUST FAIL.

CHANGE CONTROL NOTES

LOGIC REV 0C

PLR 4658

VIT/LUMINARY
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1455
;V%

V99, ENABLE ENGINE IGNITICN REV 02 08/07/69

NCTE: EXTENLCED VERB 99 IS USED IN PROGRAMS P12y P40, P42, P63 AND ROUTINE R40, SEE PL2, P40, P42, P63, AND R40 FOR
THE LOGIC SPECIFICATION FLOWS RELATENG TO ENGINE IGNITION.

CHANGE - CCNTRCL NOTES

REv CC PLR 498
REV 01 ECITCRIAL
REV €2 EDITCRIAL

.

V99 /LUMIL NARY
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