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LANCING ANALUG CISPLAYS ROUTINE (R1OV REV 03 12/03/69

PURPDSE: [1) 7L MONITUR FTHE ®DISPLAY INERTIAL CAT A" CISCRETE THE ABSENCE OF WHICH INDITATES THE CREW HAS SELELZTED FOR DISPLAY
ON THE LM METERS UNE OR MURE UF THE LGC-CALCULATED DISPLAY PARAMETERS. THESE PARAMET ERS ARE:

{A) FCRWARD VELCCITY - SEE SECTION 5 OF R5567 FUR CEFINITION,

[E} LATERAL VELUCITY — SEE SECTION S5 OF R567 FOR DEFINITION.

{C} ALTITLLUE - THE PRESENT ALTITUDE GF YHE LM ABCVYE THE LUNAR RADIUS AT THE DESIGNATED LANDING SITE.
{0y ALTITLLE RATE - THE PRESENT RATE OF CHANGE OF ALTITUDE {{C) ABOVE),

{23 TC CALCULATE THESE DISPLAY PARAMETERS AND TRANSMIT THEW T THE LM METERS WHEN THE “DISPLAY INERTIAL DATA®
DISCRETE IS NCT PRESENT.

ASSUMPTICNS: (L) T+I5 RUUT INE 1S AUTOMATICALLY CALLED EVERY .25 SECUNDS BY THE ABCGRT DISCRETES MCNITOR ROUT INE (R11), BUT ONLY

++ DULRING P12403,64465,06+70, GR T1. HOWEVER, THE ROUTINE witL BE INHIBI FED FAROM USING THE RR CDUS (FORWARD ANC
+03 LATERAL VELUCITY CROSSPCINTERS) DURING P12 ,P70, OR PT7L. THUS CNLY ALVITUDE AND ALTITUDE RATE {TAPE METERS) WiLL BE
+285 CISFLAYEL BURINCG PLZy PTO, UR PT1.
++
PROG LGC GRLUND CREW
CONT
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SET PARAMETER POIN-
TER TC ALTRATE

RESET DID FLAG
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ABORT DISCRETES MONITOR ROLTINE (R11} REV 02 12/03/69
PURPD SE: {1} TO MONITOR THE ABCRT AND ABCRT STAGE DISCRETES TC THE LGC WHICH INDICATE WHETHER THE CREW DESIRES TO ABORT FROM
THE PUWERED LANDING MANEUVER AND IF SO THE TYPE UF ABOURT (DPS OR APS) DESIRED.
{20 10 SELECT THE CURRECT LGC PRGGRAM FCR THE TYPE OF ABORT COMMANDED BY THE CREW.
{3) TC CALL THE LANCINC aNALOG DISPLAYS ROUTINE (K1C). (SEE ASSUMPTEON (1)).

ASSUMPT iON5: (1) THIS ROUTINE IS CALLED EVERY G.25 SECCNDS BY THE HLO/RLL/R12 SERVICE ROUTINE {RO%), BUT ONLY DURING P 12,63,

++ 6446596643709 OR 71 whHEN SERVICER (AVERAGE G) IS IN PROCESS. IN TURN IT CALLS THE LANDING ANALDG OISPLAYS
+02 KOLTINE (R1C),
+285
++
PROG LGC GRCUMC CREwW
CONT
Lce
RLLTINE
SELECTIUN
STARY ABCRT DISCRE- o
TES MONITOR ROUTINE
(R11}

THE CREW DESIRES TC;

(1} INITIATE A PGNCS

CONTRCLLED DPS ABCRY #29
FROM THE PIWEKED

CESCENT MANEUVER.

. CR

- {2) INITIATE A PGNCS
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1S THE ABCRT ENASBLE
FLAG SET?
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15 TrE ABCRT ST AGE
OISCRETE PRESENT?
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U T
" e
IN APS
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g & a8 o

LR N D L R I |
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CONTROLLED APS ABCRT
FRUM THE POWERED
CESCENT MANEUVER

CR
{3) INITIATE A PGNCS
CONTROLL EC APS ABORT
DLRING THE DPS ABCRT

CO 1| WISH T ABORT
LSING THE DESCENT
STAGE GR THE ASCENT
STAGE?

PLSH ABORT
STAGE BUTTON

e e s g

GC TC
maAn

IN APS
ABCRT
PRUGK AM
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BELO® . .
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. h Y .

. CALL uPS ABCRT .

- PROGRAM (P TC). .

. GC TC GG T)
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. AECRT PRO GR AM
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CESCENT STATE VECTOR UPCATE ROUTINE (R12) REV 04 12/03/69

P LRPO SE (1) TC CBYAIN VEHICLE RENGE ANL VELCCITY CATA RELATIVE TU THE LUNAR SURFACE FROM THE LR.
{2} TC INCCRPURATE THE LR RANGE AND VELUCETY DATA INTC THE LW STATE VECTOR,.
(3} TU NOTIFY [HE CREW CF ABNORMALITIES IMN THE PROUCESS CF LGC INTERROGATICN OF FRE LR
{41 TC CUMNANC THE LR TC PLSITION #2, ANG 1SSUE AN ALARM IF THAT COMMAND IS NOT SUCCESSFLL.
{5} TO CALL THt PUWERED FLIGHT RR DESLGNATE ROGULTINE (R29} IF THE LR BYPASS FLAG IS SET.
ASSUMPT IUNS: (1] THE NECESSARY PAHAMETERS (AS DESCRIBED 1IN SECTIUN 5.3.4 CF Rb6T ) FOR CUONVERS ION OF THE LR DATA TO STATE VECTOR
UPLATES ARE STUREC IN TrE LCGC.
(2) THE FURMAT OF THE LR DATA AND THE TECHNIQUE GF ITS TRANSFER TO THE LGC ARE AS DESCRIBED IN SECTIUN 5.3.4 OF R567.

{31 ThHE LR PERNIT FLAG HAS BEEN RESET PRIOR TO THE START OF THIS ROUTINE BY ROO. UNTIL THIS FLAG IS SET BY A
MANUAL DSKY ENTRY (SEE (4) BELCW), NC LR DATA wlLL BE INCCHRPCRATED INTO THE LM STATE VECTOR,.

{4) THERE ARE 2 EXTENCEL VERBS AVAELABLE TGO THE CREwW TD ALLUW MANUAL CONTROL OF THE USE OF LR DATA FOR STATE VECTOR
UWPDATING. THEY ARE

e .
+ 04 VGTE SETS (GR RESETS) THE LR PERMIT FLAG, ENABLING LUSE OF GOOD LR DATA.
+EDIT
+285 V58E RESETS THE LR PERMIT FLAG, PREVENTING USE CF ALL LR DATA.
+
+
+ (5} ThE Ly Ry My AND S COLNTERS WERE ZERUED BY Pe3. THE LR BYPASS FLAG WAS SET BY ROO AND RESET BY P63. THE
+ FOLLUWING FLAGS WERE RESET BY ROO: VX INHIBIT, HIGATE, NO LR READ, R12 X-AX1S CVERRIDE, LR PERMIT,
+ VELDCLITY DATA, READ VELCCITY, RANGE CATA, LPUSZ: V FLASY, AND H FLASH.
+
+ {6) THIS ROUTINE IS CALLEC EVERY 2 SECONDS BY SERVICER {AVERAGE Gl, BUT UNLY DURING P12,63,64465,66,70 OR 71.
+ HOWEVER THE HOUTINE 1S IMMEOIATELY HYPASSEC IFf THE LR BYPASS FLAG !5 SET. THIS FLAG IS ALWAYS SET 8Y R0C, PTI AND
+04 P71. IT IS RESEY BY Pé3.
++
PRGG LEC CRUUND CREW
LUNT

wl2 /LUMINARY
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SETY

MONI TOR DSKY:
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{A) PROGRAM AL ARM
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RED
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2)

C0520-(SEE
R20) NOC
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PLING RE-
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{B) ALTITWDE FalL
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{1) LR RANGE
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{C} VELCCITY FAIL
LIGHT ON
STEADY:

(1) LR VEL-
OCITY OATA
GOOD DIS-
CRETE WAS
NDT PRE~-
SENT BE-
FGRE AND
AFTER LR
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( SEE R2C}

{D} ALTLTUDE FAIL
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FLASHING:
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« b5 WELECILTY
« SELECT = 27

« « SET ¥X INHI&IT
« « FLAG

. GO TO Gu TO
L, ngn nEn

« BELCh BELCHW

O RESET v FLASH FLAG

INDTE: KRGS wWILL
MUNITCR THIS FLAG
AND TLRN UFF FLASH
OF VELOCITY FaIL
LIGHT IF Ch}

-
-

IS5 THE ¥X INFIBIT

FLAG SET?
oN L
« RESET ¥X INHEIEIT
« FLAG.

IS VELDC1TY
SELECT = X7

o eN L

.
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CALL LRVJOH (SEE
WF" BELCW) .

”All
FROM
AECVE

RESET RANGE CATA ANLC
VELOCITY DATA FLAGS.

-

LPDATE LR ALTITULE
AND LR WELOCITY FAILL
LIGHTS BY REFERENCE
TO ThE LR PCSITICAM
DATA FAIL AND THE

LR VELCCITY CAT#
FAIL FLAGS
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ESTABLESH WARTLISY
CaLi (170 M5) TO
READ IMJ CLUS

AND PEPAS AND

TiME AT ABOUT MID-
PGINT OF LR VELCCITY
READ SEQUENCE.

L B T S T

SET SAMPLE NUMBER =
4 FOR ULSE BY R2C.

SET SAMPLE LIMIT = 5
FOR LSE BY R2C.

.

STCRE PRESENT STATUS
OF RR DATA GUOD+ LR

\
5
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RANGE CATA GOGOs AND
LR VELCCITY CATA
GOO0 DI SCRETES.

SET 8ITS 1 THROUGH 4
OF CHANNEL 13 AS
INCICATECD BY VELOC-
iTy SELECT YC RE-
QUEST PRESENTLY
CESIRED LR VELOCITY
COMPONENT READOLT
FROM THE LR {NOTE:
erlS WILL ALSC AUTC-
MATICALLY CALL THE
LR/RR REAL ROUT INE
{R2C) ).

WAIT FOR R20
COMPLEV ION .

SET STILLBADYV
« RECISTER = 2

L O N R I R S DL DR R I

* -

aaersrensncsnsserans

- -
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CHECK STILLBADY
REGISTER.

.
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20.

DECREMENT STILL-
BACV REGISTER 8Y
1.

.
-
.
-
-
-

EXIT

& % & & 8 % F & & B w5 8 B 4 * & 4

i e e e e . o .

SET VELOCITY DATA
FLAG

4 4o

ACVANCE VELOCITY
SELECT TL MNEXT VELC-
CLITY COMPONENT

’

g

- 899
R12/LUMINARY

#7160

#170

#7860

#7190

#800

R1Z2/LUMINARY



H Gl.
FRC¥ R1C/1L1712
SERVICE ROUTINE
(RGP}

START LRHTASK

-

IS5 THE LR BYPASS
FLAG SET?

N Y.

LI I )
PO

15 THE NO LR READ
FLAG SET?

«N Y.

+ % 5 & 4 B

-

*sma

s

. s *

lIA“

{R09)

« v 8 4 =

SET SAMFLE NUMBER =
C FOR LSE BY R2C

EXIT TO

[N RLOJRLIL/RL2
SERVICE ROUTINE

900
R1Z/LUMINARY

#6810

#5820

#3830

# 840

#850

R12/LUMINARY

{



144

a & v P o P

SET SAMPLE LIMIT = |
FCR USE BY R20

STORE PRESENT STATUS
CF RR CATA GCODs LR
RANGE OATA GCOD+ ANC
LR YELOCITY CATA
GCO0 CIiSCRETES.

SET BITS 1-4 COF
CHANNEL 13 TC GME TC
REQUEST LR ALTITUDE
READCUT FRGM THE LR.
(NOTE: THIS WILL
ALSO AUTOMATICALLY
CALL THE LR/RR REAL
ROUTINE (RZO))-

-

WAIT FCR R2O

COMPLETIGN
«GLGD ERRCR.
LEXIT ExIT.

IS RANGE SCALE
FLAG SET?

.
[ R R T T A A
PO )

sapsecsasscssanantBE S

- -

L T e I R S S DR I D I R T A e Y T D I

l\

901
R12/L UMINARY

#860

#5870

#880

#890

R1Z/LUM INARY



a1

« o RESET THE

« o« RANGE SCALE
« o« FLAG.

LI EXIT
« SET STILLBADH

« REGISTER = 2

. EXIT

CRECK ST ELLBACH

REGISTER

-0 >0.
« CECREMENT STILL-
.« BACH HEGISTER BY
+ ONE.

. £X IT

SET RANGE LAT A
FLAG

A e * a g % g @ & 4 2 p g * p 2 ¢ 4 v o4 g

.

L BT R Y T L R S Y

902
K12 /LUMI NARY

#3900

”10

#920

#930

#940

#950

R12 /LUMINARY



e

+
* % a2 4 & & 3 a *

EXIT

upg "
FROM
ABCYE

START HIGATJCE

SET LR POSETION FLAG

P

.

IS LR ALREADY iA
POSITION #27

.Y Mo
G0 TO .
ne" .
BELCh .

COMMANL LR TU
PCSITICN #2.

L N I T L L I T

T T I T L I T T T L P T S T T B I B R L R

Q)

903

RL12/LUMINARY

#960

#1970

#980

#990

#1000

R12/LUMI NARY



[ T S R R B Y

T T

LR T T R

WALV 7 SECCNDS.

SET SAMPLE
LIMIT = 14

#2?

WAIT 2 SECONCS .

=
m
w
o
-
m
(o)
o
=
x
k-3
-
[}
.

TG LR

* & & 3
LR B

DECRENEANT SAM-
PLE LIMIT BY 1

LIMIT = 07

oY Mo
. .

[ ]

® g = & 3 a4 &

T T T R L R L I T T R B S S }

L I T I TR T BT TR D S B

904
R12/LUMINARY

#1010

1020

#1030

#1040

#1050

#1060

R12 /LUMINARY

)



oAl

PG5S
PRIO
HOLD

srcsssaa

S NAP

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

« WALIT 1
« SECCND

REMCVE COMMAND
TC LR.

IS LR IN POS-

ITICN #27
Y N
GC.TG .
nGw .
BELDW .

FLASH VERB-
NOULN TO RE-
CUEST RESPUNSE
AND DI SPLAY

AL ARM CODE
00523:

. s, 0

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

te e ssmasananaEse Y

5 2 F M 8 % 4 % B 4 4 U g B P L 8 R 48 g8 % B Voo gk a8 o

MONITOR 0OSKY:
OBSERVE VERB-NOUN
FLASH AND ALARM CODE
DISPLAY (00523} IN-
DICATING THAT LR DIC
NOT ACHIEVE POSITION

{
N

905

R12/LUMINARY

#1070

#1080

#1090

#1100

#1110

RLZ /LUMINARY



906

. A12/LUMINARY
VO5NO9 . #2.
RL=XXXXX . e
R 2= XXXXX . .
RI-XXKXX . .
* * . #1120
WAIT FCR KEY- .
BCARD ENTRY. .

e f1130
esvesessessnesennss KEY IN PROCEED.
. TERMINATE, OR

b

5t

S 8 % 8 &8 ¢ & & * 8 4 % 4 & % g4 3 t g g & g N " g " H 3 oA s g5 & F ¢ B 4 4 0 g g 0 g4 g *

P

RECYCLE

TERNENATE R
FLASH LPON : » 1140
RECEIPT OF ;
PRCCEEDy RE- -
CYCLE OR N
TERMINATE :
PouT R, :
RLE . .
LR .C . i
N R :
E . .C - . #1150
- E « N L . .
0 ad =E . .
v T eeaes .
a « E .
- ExIT . #1160

R12/LUMINARY

/



® & 5§ 8 ¥ & & * 3

SET THE ML 511 FL

AG

-

IS THE LR IN POS-
ITION #¥17? (NOTE:
IF ThHE LR IS NOT
POSITION #1, IT
COULD BE EITHER I
PCSITICN %2y ORI
BE ThEEN PCSITICAS
#1 AND #2}

IN

N
N

»
=z

[ T T R N L TR T S R RN A R R I ]

[ L T

'G“
FROM
ABLCVE

I # ¢ & o * o 3 % 2 ¢ * & &

-

* % & 8 * 4 s ® 4 a2 s 5 ¢

USE LR USE LR
CAT A AS
itF THE IF THE

DATA AS

LR WERE LR WERE

IN POS-
ITIGN #2 ITION

IN PO5S-

Wl

SET LR PCSITIGN
F LAG

4 * & a2 8 8 g g * g 3

e e 8

[ T O S T I T T |

* & 4 % & 4 * 3 o8 t & o

L R N T T I T T T RN B I T T T L T T B L O L |

\

907
R1Z/ LUMINARY

#1170

#1180

#1190

#1200

#1210

R12/LUMINARY



5§

L R I A
L

RESET NC LR READ
FLAG

CHANGE CCNTRLCL AOTES

LGGIC REV 00 PCR 13

REV 0L  FCR 1184137 4214 42164226+234,2444246,248,253, 568,632,639
REVS CZ,03(LULR 18) PCR E1748zC4€35+855y EDITORIAL
REV G4 (LUM 1C) PCR 285,943,

L T L O L L

EXIT
R12

s

308
R12/ LUMINARY

#1220

R127/LUMINARY

!
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PURPOSE:

ASSUMPT [ONS:

911

LANCING AUTO MODES MUNIETOR ROUTINE (R173) REV 03 12703769

{11 70 MONITOR THi AULTO STABILIZATION OISCRETE DURING THE POWEREDG LANDING MANEJVER IN ORDER TO DETECT IF AND WHEN THE
ATTITUDE MOCE CONTROL SwWwITCH IS MOVED FROM AUTO TO ATTI TUDE HOLD.

{1) THIS RUUTINE WILL OPERATE IDENTICALLY FOR EITHER PGNCS OR AGS GUIDANCE CONTROL SELECTION.

¥
+03 {2) THIS ROLTINE ES AUTCMATICALLY CALLEC EVERY 2 SECONCS BY THE LANDING GUIDANCE CALCULATION CYCLE ONLY DURING THE
+285 LUNAR LANDING (P03y64,y65, UR 66) AFTER THROTTLE UP IN P63. IT IS TERMINATED BY VITESGBE SELECTION OF P6B.
+
+ {3} PLACING THE THROTTLE CCNTRCL SWITCH INTO MANU AL IN P63, PH4, P65 JR P66 WILL CUTF OFF THE LGC ([.E. AUTD) THROTTLE
+ SIGNAL 3 THUS ENGINE THRULST LEVEL WwiLL IMMEDIATELY ORGP TO THAT CCMMANDED BY WHICHEVER HAND THROTTLE [S "L IVE™,
+ THEREFCRE A TRANSITICN FRCM AUTC-THROTTLE TO MANUAL THROTTLE CONTROL CANNOT BE SMODTH: IF THE SWITCH IS PUT IN MANUAL
+ BEFURE THE MANUAL THROTTLE IS BROUGHY UPs THRUST wiLL CROP; IF THE MANUAL THROTTLE 15 BROUGHT UP BEFORE THE SWITCH
+03 IS5 "SWITCHEC", SINCE THE MANUAL AND AUTO-THROTTLE SIGNALS ARE ADDED, THERE WILL BE IRREGUL AR THROTTLING AS THE LGC
++ CORRECTS FOUR THE EXCESSIVE THRUST.

PROG LGC GROUND CREW

CONT

+ GC
«RCGUT INE

++ « SELECTION
+03 .
+285 cessvee .
+EDIT . - ees
+ . . .
+ . - - #10
+ - 15 THE LANDING PHASE
+ - (ROC) PROGRAM (PGE)
+ . IN PRCGCESS?
+ . —_
+ - Y N
+ . - -
+ . . .
+ . .es .
+ - - -
+ . 60.TC . #20
+ . " An .
+ . .
+ . -
+ - n
+ . -
+ - .
+ . .
+ . .
+ - -
+ . .
+ . .
+ . .
+ - . R13/LUMINARY
+ .
+ -



15t

AR S I I T I A N R Tk A T R I T N e LN A I I IR S A L

-I.nl.l....ll.II‘l........l.l'l.‘.“cn'.-

A e e T O I

BELCh

I3 TrE NON-ATTITUDE
HOLD CISCRETE

PRESENT?
N Yo
GC TC .
"AN .
BELOW .
IS THE RGC
COUNTER = 07
.Y N
GO TO

(AR R RN T Y

-

DURING THE POWERED
LANDING MANEUVER ,
THE PGNCS WELL CON-
TINUE A COMPLETELY
AUTOMATIC L ANDING
ONLY IF THE ATTITUGCE
MOOE CONTROL IS
AUTO .

IF MANUAL ATTIT-
UDE CONTROL IS DESI-
RED, PUT ATTITUDE
CONTRLL MGDE SWITCH
IN ATTITUDE HOLD s
AND INLT [ATE MANU AL
CUONTROL INPUTS. THE
LGC WILL AUTO-
MATICALLY SELECT
LANDING PHASE (RCD)
PROGRAM (P&61 AND
MAINT AIN THE PRESENT
RATE OF DESCENT MOD-
IFIED B8Y MANUAL CON-
TROL ANC PRESENT LM
ATTITUE. ATTITUDE
ANC RATE OF CESCENT
ARE THEN UNDER CREW
CONTROL .

I¥ MANJAL THROTT-
LE CCNTROL IS DESIR-
EU, ADVANCE THRUST/
TRANSLATICGN CONTROL-
LER UNTIL LG CONTR-
IBUT[ON TO TUTAL
THRUST IS5 ZERO {THR-
UST INDICATOR RIGHT
SIDE) ANC THEN PUT
THROTTLE SWITCH TC
MANUAL « THE LGC WILL
MAINT AIN THE
PRESENT LM I[NERTIAL
ATTITUDE. THROTTLE
CCONTRCL WILL REVERT
TO THE LEVEL COM—

912
RL3/ LUMINARY

#30

#40

#50

#60H

R13/LUMINARY

(



+ .
+ .
+ .
+ .
+ -
+ AT .
+ BELCwW .
+ .
+ .
+ - - - .
+ CALL LANDING PHASE “tessmcnsrresrnnnans
+ {RCC) PRUGRAM (P66} .
+03 B e ittt
++

HAM

FRUM

ABCGV E

L R A

ZERG ROLC COUNTER

WAIT 2 SECONDS

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

deccoanvncserensn

ChANGE CONTROL NOTES

REV 01 EDITORIAL

REV QO{LUM

14)

PCR T00, 737

REv 02 EDETGRIAL

REV 03(LLM

1C)

PCR 2ES+EDITERL AL

MANDED BY THE
THRUST/TRANSLATECN
CONT RCLLER,

ONCE P63y P&4 CR
P65 HAVE BEEN EXI TED
THEY MAY NOT BE RE-
ENTERED FRCUM Po6

913
RI3/LUMINARY

#70

#80

#90

#100

R13/LUMINARY
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PURPGS E:

ASSUMPT IGNS

PROG
CCONY

915

LR/RR READ ROUT INE (R20) REV 22 08/ 07/69

{l) READ THE LR/RR PARAMETER REQUESTED BY THE CALLING RCUTINE TC PERFORM VARIOUS CHECKS TO ENSURE THAT THE
SYSTEM IS OUPERATEING CORRECTLY, AND TO ISSUE AN ALARM IF ERRORS OCCUR [N LR OR RR READING.

{1} THE NUMBER OF SAMPLES [ SAMPLE NUMBER) WAS SET BY THE CALLING ROUTINE AS FOLLOWS:
SAMPLE NJMBER G FOR LR ALTy RR RANGE RATE, RR RANGE
SAMPLE NUMBER 4 FCR LR X VELCCITY, Y VELOCITY, AND I VELDCITY

W N

£2)  THE CALLING ROUTINE HAS REQUESTED A PARAMETER SAMPLE FROM ONE OF THE RADARS BY APPROPRIATE SPECIFICATION OF
BITS 1 THROUGH 4 OF CHANNEL 13,

{3) THE LIMIT GN THE NUMBER OF SAMPLING CYCLES (SAMPLE LIMIT) HAS BEEN SPECIFIED BY THE CALLING ROUTINE TG BE
EQUAL TO THE SAMPLE NUNBER PLUS 1.

(4} THIS ROUTINE IS AUTOMAT ICALLY CALLED BY A RADARUPT (LGC INTERRUPTI CAUSED 8Y EXPIRATION OF A TIME DELAY
(85-55 MS) AFTER BIT & OF CHANNEL 13 IS SET. THE ROUTINES THAT SET BIT 4 JF CHANNEL 13 ARE THE LR/RR SELF TEST
ROUT INE {(RO4)y THE DESCENT STATE VECTOR UPDATE ROUTINE (R12), THE RR DATA READ ROUT INE (R22), THE POWERED FLIGHT
CESIGMATE RCUTIME (R29), ANC THE LR SPURIOUS TEST (RT7).

LGC GRELAD CREW

« LGC
«ROUTINE
«SELECT ICK

START LR/RR READ

RCUTINE (R20)

STORE RANW RADAR
CAT A FOR COWNL INK

L T T DL R

#10

#20

R20/7LUMINARY



++
+02
+817
+820
+EDIT

L S A A N I PO N T LT TPUE SO

L I T

CHECK SAMPLE LIMIT

>C 0 <0.
TURN ON PRO- .
GRAM ALARM Pesesvsnenaransets o,
BLT DC NOY .
CHANGE THE

PRESENT CIS-
PLAY, STCRE
AL ARM CUOE
60520

.o

EXIT weeeee

L T A T O P |

IS LR BYPASS

FLAG SE¥? .
N Y. .
«15 RC4 FLAG .
«SET? .

. ¥ Ne o

TURN BN PRO- s4venccansesascnnnaes
GRANM ALARW - .
BUT DU NOT
CHANGE THE
PRESENT DI S-
PLAY., STOURE
ALARM COCE
CCS521

LI A N ]

L L T T R T

-.lo.'--ool-!o'l.Oo-llcOD-O-"olt.'cclnotuvtoincluollnc
.

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

[ e N L I

»

MONETOR DSKY:
OURING LR/RK SAMP-

LING THE FOLLGW ING

ALARMS MAY CCCUR:

(A) PROGRAM ALARM
00520~ NO RADAR
SAMPLING REGQUES-
TED FROM RADAR AT
THIS TIME.

(B) PROGRAM ALARM
0052% ~ NOT ABLE
TO OBTAIN A
®GOOD™ RADAR SAM-
PLE. (P20O/22
ONLY}

(C) TRACKER FAIL
LIGHT = PROGRAM
UNABLE TOQ GBTAIN
"GOOD"™ RR RADAR
SAMPLES ON EACH
REQUIRED PASS.

(D) ALTITUDE FAIL
LIGHT ON
STEADY:

(1) LR RANGE
DATA GCGOD
DI SCRETE
WAS NOT
PRESENT
BEFORE
AND AFTER
LR ALT[-
TUDE SAM-
PL ING.

(E) VELOCITY FAIL
LIGHT ON
STEADY:

LR VELOC—
ITY 0OATA

916
R20/ LUMINARY

30

#40

#50

#60

#70

RZ0D/ LUMINARY



A L I N I N I TR IR T SN TP S A RO R )

+ 4
+ 0
[N

++
+02
+EDIT

LR I R IR L A N

e SET SAPPLE

o LIMIT = -]

- LN

. ERRCR EXIT

. { SEE CALLING
. ROUT INE}
GECREFEMNT SANPLE
LIMIT BY 1

mHICH RADAR hAS

SAMPLED?
«LR +«RR
« 15 THE REPCSITION
- FLAG SET?
N Yo

- SET SAMPLE
+ LIMIF =—]

ERRGOR EXIT

L L L A O B N N I

L L Y L I R T Y

LI T R O I R T A O R T R O I T I T Ry T

*

LI 3

GOGD DIS-
CRETE hAS
NOT PRE-
SENT BE-
FURE AND
AFTER LR
VELCEITY
SAMPL ING.

917
RZO/LUMINARY

#80

#90

#100

#110

2120

R20/LUMINARY



760

LK S B A N N TR T R N P

‘"
+ o
L]

LIS DT T I R S N

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

. {SEE CALLING
. ROLTINE #

IS THE RR CDU NOT
FALLEL FLAG SET?

«Y Ne
« SET SANPLE

o LIMET =-1

- ERROR EXIT
- {SEE CALLINC
. ROUTINE}

WAS THIS SAMPLE
RR RAMGE RATE?

N Y
GC.TC GC.TC
gy ngn
BELOW BELOW

1s

RTT FLAG SET?

.
=

I I |

8 % 3 g % e g 0 g b o4t g g Y oe g s

LR L N R R e R e L )

LI DL I S DL R R ]

518
RZ20/LUMINARY

#130

#140

#150

#160

R20/LUMINARY

(
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++
+2
+817

LI B K B ]

+02

« e o400

L O I N T N T T R Y

LFCATE STATUS GF
LR DATA FAIL
FLAGS

G000 EXIT
(SEE CALLING
ROLTINE)

BAS THI S SAMPLE A
VELOCITY OR ALTITUDE
SAMFLE?

«VEL ALT.

L L I e T T I O T |

Ly
FRCM ABOVE

COES ThE LGC-
ASSLMED RANGE
SCALE AGREE wiITH

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

91¢
R20/L UMINARY

¥170

#180

¥190

#200

#210

220/ LUMINARY



2%

+4
+02
+EDIT

.-o..-n..oo..-..-..o-....c-..lo.cn..en.on.cc.....-..-.s

THE PRESEAT LR/RR

RA

LI I e A T e T S

NGE SCALE?

UPDATE
LGC-ASSUMEL
RANGE SCALE

LPCATE STATUS
OF RR DR LR
CATA FAIL
FLAGS.

SET RAMGE

« SCALE FLAG

LA L R R T

SET SAMPLE
LINIT = -}

LR

ERROR EXIT
{SEE CALLING
ROLTINE)

920
R2O/ LUMINARY

#220

£230

240

2250

#260

RZO/LUMINARY

( | (
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N T e
LI R I L I I B I R I I R A

WAS VELCCITY CaTa
GOCD {LR), ALTITWE
CATA 6D0D {LRJs OR
RR DATA GGLOD (RR)
DL SCRETE PRE SENT
BEFORE ANC AFTER
THIS SAMPLE?

oY N

TRANSFER THIS 5AM-
PLE TO STCRAGE
AVAILABLE FOR

CALL ENG ROUT INE.

CHECK SAMPLE
MIMBER .

c 20.

CECREMENT SAM-
FLE MULMBER BY 1

L]
L O I I R I T I DR T S N DL T T S

CHECK SAMPLE
LImIT

«20 0

[ T L L

LI I
LI T )

L I I R I T I O I T T T T T ST S,

921
R20/LUMINARY

#8270

#280

#2590

#300

#310

#320

RZ0O/LUMI NARY



++
+C2
+EDIT
++

« b & 4 8

*

« SET RR C#® LR
DATA FAIL FLAGS

DECREMENT SAMPLE

LIMIT BY 1

RESET RR OR
FALIL FLAGS

LR DAT

A

« « UPDATE TRACKER
» o« FAIL LICRT AND
« o« LR ALTITUCE ANC
» « VELOCITY FAIL
« o LIGHTS

« SET AGAIN THE

» SAME FPARAPMETER

» SAMPLE REQLEST

« TG THE RACAR

- LBITS i1-4 OF

« CHANNEL 13)

. EXIT

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

tss s s ssamannvEansn

922
R20/LUMINARY

#330

#340

#350

#360

#3170

R20/LUMINARY



++
+02
+£17
++

UPDATE TRACKER FAILL
LIGHT (TURN OFF IF
CN) ANC LR ALTITUCE
AND VELOCITY

FAIL LIGHTS.

GCGL EXIT
[SEE CALLING
ROUTINE)

CHANGE CCNTRCL NGTES

LOGIC REV 01 PCR 214,457

sssssssrsnEncr RN

REY D2(L UM 1B) PCR ELT,320,.,£D1TGRIAL

. TRCKER .
cee JFAIL .
. «ALT .
EX IT «OR VEL .,
.FAIL -

«LIGHT .

ERROR EXIT -

(SEE CALLING .
ROUTI NE) .

‘e

GOOD EXIT
({SEE CALL-
ING ROU-
TIKE:

923
R207 LUMINARY

¥380

#390

#400

R20/LUMINARY
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925
qil

KR DESIGMATE RCLTINE {R21) REV 02 12/03/69

PURPOSE ¢ (1} TL PCINT THE RENDEZVCUS RACAR (RR} AT THE CSM UNTIL AUTOMATIC ACQUISITICN OF THE CSM IS ACCOMPLISHED BY THE
RADAR WHILE THE LM IS IN ORBIT GR GN THE LUNAR SURFACE.

ASSUMPTIONS: (1) THE RR SERVCS MAY BE COMMANDED BY THE LGC AFTER THE LGC ISSUES THE TRACK ENABLE DISCRETE UNTIL RANGE RATE
LOCKON IS ACHIEVED BY THE RR.

{2} THE SELECTION AND TERMINAT ION OF P20,P22, AND P25 ARE SUBJECT TO SPECIAL JPERATING PROCEDURES DIFFERENY FROM
THOSE FOR ALL OTHER PROGRAMS:

(A) SELECTIGM

{1) ALWAYS BY V3ITEXXE.

(2) IF ANY OTHER PROGRAM IS RUNNING AT THE TEME OF P20/22/25 SELECTION THE NEW PROGRAM WILL
REPLACE THE OLO. THIS INCLUDES P20/22/25 SELECTION WHENEVER EITHER P20,22, OR 25 IS RUNNING.

{3) EF P2C OR P25 IS RUNNING, SELECTICN CF ANY PROGRAM CTHER T HAN POO OR P22 WwILL RESULTY
IN P20 OR P25 CONTINUING AND THE NEW PROGRAM ALSU OPERATING WITH IT5 NUMBER DISPLAYED IN THE
DSKY PROG LIGHTS.

(4} IF P20 OR P25 15 RUNNING, SELECTICM GF POD CR P22 WILL RESULT IN THE TERMINATION OF THE oLD
PRCGRAM ANC OPERATION OF THE NEwW.

(B} TERMIANATICM

{1} 8Y SELECTION OF POO, V56E OR BY V34E.

{2} POO SELECTION WILL TERMINATE P20,22, AND 25 AND ANY OTHER PROGRAM [N PROCESS, AND ESTABLISH
PCC.

{31 V56F SELECTION WILL SELECT THE TERMINATE TRACKING RUUTINE {RS56) WHICH WILL TERMINATE ONLY
P20 OR P25 IF EITHER OF THESE PROGRAMS IS RUNNING IN CONJUNCTION WITH ANOTHER PROGRAM, IN ALL
OTHER CASES RS56 WILL SELECT ROO. V56E MAY BE PERFORMED ANV T IME DURING P20y 22, DR 25 OPERATION.

{4) THE LGC WILL ACT UPON V34E ONLY IN RESPONSE TO A FLASHING VERB~NOUN. IF THIS OCISPLAY W AS
ORIGINATED BY P20,22, OR 25, V34E WILL RESULT IN AN IDENTICAL LGC RE SPONSE TG THAT OF vssE,
THAT 15, SELECTION OF R56., IF THIS DISPLAY WAS NCT CGRIGINATEC BY P20,22y OR 25 {SUCH AS P32
WHILE RUNNING WITH P20} THE LGC WliL GO FO ROD, HOWE VER THE PROGRAM IN THE BACKGROUND WILL
CONTIALE. THE NEW PRGGRAM SELECTEC FCLLGWS THE SELECTIUN RULES ABDVE, (Al.

(5) ALTHCUGK IT IS NOT CLEARLY SHOWN IN THE LOGIC BELOW A V34E RESPCNSE TG A PRIORITY CISPLAY MUST
BE DELAYED 2 SECONDS FROM QISPLAY INITIAT ION WHEREAS THE DELAY IS NIT NECESSARY FOR A V56E
RESPONSE .

(3} THIS RULTINE IS AUTCMATICALLY CALLEDC BY THE RENCEZVOUS NAV IGATION PRUOGRAM (P20) AND THE LUNAR SURFACE NAVIGA-
TION PROGRAM (P22}).

FRCG LGC GROUND CREW

R21/LUM INARY



,wg“

CONT

oL GC
«RCUTINE

« SELEC TIUN

START RR
DESIGNATE

(R2

1)

ROLTENE

LI TR T ]

REMCVE

AUTG TRACK
ENABLE DISCRETE FROM
THE RR

L I

IS THE SURFACE

FLAG SET?

.
=

L I T T T O T ]

. oa o

“« 00T s g

IS THE HR ANTENNA
MLCOE FLAG SET
{MODE 2) 7

L S I e T N Y

-

926
RZL1/LUMINARY

¥20

#30

#40

RZ21/L UMINARY

(
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FLASH VERB-NOLN TO
REQUEST RESPONSE AND
DISPLAY ALARM CLUE
€C5C3:

VoS N0

R1-XXXXX
R~ XXKXXX
RI-XKXXX

D I T )

ssac sssrscsembenteS

MONITOR DSKY:

DOES ALARM COUE DI 35-

PLAY INDICATE THAT

RENDEIVCUS OESIGNATE
ROUTINE {R21) IS UN-

ABLE TO ACQUIRE THE
CSM?
(NOTE:

THIS ALARM CGDE
MAY BE OISPLAYED IN
R1, R2, OR R3, Db~
PENDENG LN PRESENCE
OR ABSENCE CF CTHER
ALARM CODES.}

.Y N
WAIT 2 SECUNDS .
PUSH ALARM .
RESET TO RESET .
PROGRAM ALARM, .
EXIT

[ I B I A Y 3
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WALT FOR KEYBCARD ewssennsesevansanssns KEY IN PROCEED .
ENTRY o . e .
. . #500
GO TC RR SEARCH .
ROUTINE (R24) .
. . 4510
- -
EXIT R21 -
DO 1 wiSH YO ATTEMPT #520
TO CES IGNATE THE RR
AGALN?
oY N
++ . mme——————— .
+02 teasavanamensasaccase KEY IN VW3ZE
+ECIT - e
++ #530
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P2g/s22 .
. #540
TERMINATE FLASH LPGN . KEY IN TERMINATE
RECEIPT OF PROCEEDY sessvsvensanssncannen (Y¥IGE}) OR VH4E
++ TERMINATE (V34E]), e e e
+02 V32E, OR V56E .
+ECLT e .
+ . ¥ P WV -
+ o3 «R «3 N
+ «2 0 o . #550
+C2 .E .C . E .
++ . £ . .
ees .E .C .
. D R .
6C TC . oV .
nH# . +5 .
IN . & .
P2G/22 . o E -
. N . #5690
60 TG RR SEARCH . .
ROUT INE {Rz4l - .
EXIT RZ1 . . #570
D0 TERMINATE csasensvrerssveanesss DO TERMINATE
FRACKEING ROUT INE . . TRACK ING RJUTINE
{RSE) (R56}
. . #580
EXIT RZL AND P20f22 EXIT R21 AND P20/22
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RR CATA REAL RUUTINE (R22) REV 32 12/03/69

PURPGSE: (1)

(2

ASSUMPTIONS: (1)

PRUG
CCNT

T PRUCESS ALTUMATIC RR MARK DATA TG UPDATE THE STAFE VECTCGR UF EI1THES LM GR CSM AS DEFINED BY THE RENDEZ VOUS
NAVIGATICN PROCRAM (P20}, TR THE LUNAR SURFACE NAVIGATION PROGRAM (P27).

TO MAINTAIN THE LM +7 AXIS ALIGNED ALDNG THE LCS FRCKM THE LM TO YHE CSM wITHEN THE IMPULSE LIMIT CYCLE OF THE DAP
WHEN P20 IS5 IN PHOCESS.

THE RLUTINE IS AUTUMATICALLY CALLED BY THE RENDEZVCUS AAVIGATION PROGRAM {P203, OR THE LUNAR SURFACE NAVIGA TION
PRCGRAM (P22).

THE SELECTIUN ANU TERMINATIUN UF P20,P22, AND P25 ARE SUBJECT TO SPECIM OPERATING PROCFDURES DIFFERENT FRODM
ALL LCFFER PROGRAMS
(&) SELECTICA

{1) ALwAYS BY V3ITEXXE.

(2) 1F ANY UTHER PROGRAM IS RUNNING AT ThE TIME OF P20/22/25 SELECTICN THE NEW PROGRAM WELL RE-
PLACE ThE CLD, THIS INCLUDES P20/22/25 SELECTION WHENEVFN FITHER P20,22, OR 25 IS RUNNING.

€31 IF P20 UR P25 IS RUNNING, SELECTION OF ANY PROGRAM OTHER THAN PNO DR P22 WILL RESULT IN
P20 LK P25 CONT INUING ANC THE NEw PROGRAM ALSO OPERATING wITH [TS NUMBER IN THE OSKY PROG
LIGHTS.

t4) IF P20 OR P25 1S RUNNING, SELECTION CF POO OR P2Z wWILL RESJLT IN ThE TERMINATION JF THE QLD
PRCGEAM ANC OPERATION OF THE MNEn.

{B) TERMINATICA

(1) BY SELECTION OF POO, V56E GR BY v3s4E.

{2} POO SELECTICN WilLL TERMINATE P20, 22,AND 25 AND ANY OTHER 2ROGRAM IN PROCESS; AND ESTABLISH POO.

(3) v5oL SELECTION »ILbL SELECT THE TERMINATE TRACKING ROUT INE (RS56) WHICH WILL TERMINATE ONLY P20
08 P25 IF EATHER OF THESE PKOGRAMS IS5 RUMNING IN CONJUNCTION WITkh ANCTHER PREOGRAM. IN ALL
CTHER CASES RS56 WILL SELECT ROQ. VS56E MAY BE PERFIRMED ANY TIME DURING P20422, 0OR 25 COPERATIGN.

(4) THE LGC willL ACT UPON V34E CNLY IM RESPONSE TO A FLASKHING VERB-NOUN. IF THIS DISPLAY WAS
ORIGINATED BY P 20,22y OR 25; V34E wWILL RESULT IN AN IDENTICAL LGC RESPONSE TO THAT OF VYS6E,
FHAT 15y SELECTICN OF RS56, IF THIS CISPLAY WAS NOT JRIGINATED BY P20,22, IR 25 {SUCH AS P32,
AHILE RUNNING wiTH P20} THE LGC wlLL GG TO ROO, HOWEVER THE PRUGGRAM IN THE SBACKGROUND WILL
CUAT INUE. THE Nbw PROGRAM SELECTED FOLLOWS THE SELFCTION RULES ABOVE, fA).

{5) ALTHUUGH IT IS5 NOT CLEARLY SHGWN [N THE LOGIC BELUOW A V34E RESPONSE TO A PRIDRITY DISPLAY MUST
Bt DELAYED 2 SECUNDS FRGM DISPLAY INITIATION WHEREAS THF DFLAY IS NOT NECESSARY FOR A VS&E
RE SPCNSE.

LLL GROLND CREW
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«RCUT INE
« SELEC TIUN

START RR DATA READ
RCUTINE {R221

L )

IS ThE RENCEZVUUS

FLAG SET?
-Y o
L] L
. EXIT
. R22
- ANC
- Pzo/s22

15 THE TRACK FLAG
SET?

.Y oN
. GL.TC

ssansne

IS THE LM ON

THE

LUNAR SURFACE?

- .
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IN P2072c

P T N

15 THE RR ALTC TRACK
ENABLE DISCRETE

ISSUEL?
.Y N
. GC TO “en
. 1N P20/922

IS RR AUTU MUOE
DISCRETE PRESENT?

.Y Ne
. GO TG mCw
. IN F20/P22

L R I I A

LR T

LR T S

(NCYE: IF THE RR
HAS BEEN PULLED
OFF THE CSM BY AN
ATTITUDE MANEUVER
THE RR MONI TOR
ROUT INE (R25)
wlll HAVE DETECT-
ED THE LARGE KR
CDU ANGLES AND
kilL HAVE REMCVED
THE RR TRACK
ENABLE CISCRETE)-
HAS TRACK ENABLE
DISCRETE BEEN

REMOV ED7?

oY N
GO TO =" .
IN P20sP22 .

IS5 RR MODE SWITCH

IN LGC?
¥ =N
- GG TO »Cn
B IN P20/P22

L R ]

* * 2 a 0 s a

.

L3

[ I N L I I T L T T T T I S R T )

& g e 4 & 8 & 3 4 B a4 T 4 4 *T 4 5 2
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2 08 % & 4 % & 4 N
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[ T L R B )

RESET RANGE SCALE
FLAG

STECRE RR
RANGE SCALE

LI

SET SAMPLE NUMBER =
0 FCR USE EY R20

SET SAPPLE LIMIT =1
FOR USE BY Rz0

STORE PRESENT STATULS
CF RR CATA GGODy LR

POSLTION DATA GOOO

ANC LR VELOCITY DATA
GCOL CISCRETES.

SET BITS 2 AMND 4 CF
CHANNEL 13 TG "1 TG
REGUEST RANGE RATE
READULY FROM RR.
(NCTE: THIS WiLL
ALSC ALTCMATICALLY

PR R RN N

L T TR

P e T O R R N T T A T

.
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CC LR/RR READ ROU-
TINE (R20) FCR RR

RANGE RATE
. GOoD ERRCR.
~EXIT EXIT .
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#200
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CALL THE LR/RR READ

RCUTINE {R20)}.

PR BT T B |
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d

o
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w a
e
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~ L W
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Q

e L =
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_Z Q=

-0 2w

< * .

x -

LR T I

#£210

.

#220

L I P T T T T I

T0

GO
nom
IN P20/22

#230

#240

PR B B T e I I I I I I P I A

[ T L I I Y AT T S T T S I R

npn
IN P20r22

GO T

READ 3 I5S CLy

ANGLES

AR O B I B S L T R I R

++

+02

' READ PRESENT TIME

+EDIT.

(e}

I w»n 1
W ]
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oo™
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SET SAMPLE LIMIT = |
FOR USE BY R20

STCRE PRESENT ST ATUS
OF RR DATA GGOD, LR
POS ST ION CATA GOUD,
AND LR VELTCITY LATA
GUOD Df SCRETES

-

SET BITS I AND 4 OF

CHANNEL 13 T "1™ TG0 +ua.

REQUEST RANGE READ-
QUT FROM RR.

(MOTE: THIS wWILL
ALSO ALTOMATICALLY
CALL TFE LR/RR READ
RCUTIAE {R20)).

WAIT FCR R20 CGMFLE-
TION

LGOCD ERRCR,
<EXIT EXET .

« IS5 RAMNGE SCALE
« FLAG SET?

.

GO 1C
wn
Ih 20722

L R L T T T T

cecenans

-
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-
-
.
L]
-
-
-
.
-
-
.
.
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00 LR/RR READ RCU-
TINE (R20) FOR RR

RANGE

* " 2 8 P 4 8 b o8 0 3t s,

« & ' 4 3 8 4 % 3

o v o

ERRDR.
EXIT

LS T I S R R I L I S S S Y

L R I B

GU TO

L N

A LT B I Y S L T T R S I O T R B L R D B T T T T TR Tt
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Pass
PRID
HOLD

SNAP

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

L R A L T T ]

.

EXTRAPCLATE LM ANC
CS5M STATE VECTORS
TG TEME (TP) ANL

CLCMFUTE LCS TC (SM

IS RR INUICATED LCS
wiTHIN 3 DEGREES OF
PRESEANT STATE VECTGOR
ENDICATED LOS?

-
L]
z

P L
.

FLASH VERB~NCUN
TO REQUEST RE-
SPONSE ANL DIS-
PLAY ALARM CCDE
005252
V05 NO9
RI-XXXXX
RZ-XXXXX
R3I=XXAXX

P e N L T L L}

" ¢ & & 3 s ' a 5

msuassrdscncsssnnEE

"Dl.

IN P20G/22

P R R R I L I T D T DR T B R I I

MCNITOR DSKY:
DOES ALARM CODE
DLSPLAY IN-
DICATE THAT DELTA
THETA IS GREATER
THAN 3 CEGREES?

(NOTE:

THIS ALARM CODE
MAY BE ODLSPLAYED IN
Rly R2, OR R3, DE-
PENDING CN THE PRE-
SENCE UOR ABSENCE OF
OTHER ALARM CODES.)

DELTA THETA - THE
CIFFERENCE BET WEEN
THE RR INDICATED tCS
AND THE STATE VECTOR
INCICAFED LCS.
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-
4
H

PRI S )
L L I R A ]

4
.

& 4 8 % 5 8 3 g ¥ 4 s ¢t g ok ¥ 5 o5 F 5 o0 s T s s T, s,
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. . wAl T FCR Kgy- . e TTmeE—— e . .
- « BCARD ENTRY seecscrravnassessnnerss KEY IN PROCERD o .
- . TERMINATE FLASH « . e ——re—— - . -
- « UPON RECEIPT GF assssssssssvencnseas KEY IN TERM- . - .
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- « V36E. e . . -
. . «F « V34E . . - .
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. . oL CO TERMINATE ccescavavevccscasssas DO TERMINATE . - .
- . - TRACKI NG - - TRACK ING ROU- - . . ®380
- . « ROUTINE TINE (RS6) - . -
. - . {R569 emmeemm—— - . -
- - - . . . . -
- - . EXLT EXIT . - .
. . . P20rs22 P20/22 . - . #3950
PO5S . - . - - -
PRIC . . - . - -
HULQ - L] A —EmS s T s L - -
sesnsanse « FLASH VERB-NOUN MONITGR DSKY. - .
SNAP L. e« TU REQEST Ri- . OB SERVE VERB . -
-’ - SPURSE AND UlS—  seevvsenssssasvavess NCUN FLASH TO RE- - -
. « PLAY CELTA THETA: N QUEST RESPONSE AND . -
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AR MANLAL ACQLESITICMN FCLTINE (R23) REV 02 08/07/69

(1}

{1}

(21

{31

TC ACQUIRE THE CS¥ BY MANUAL OPERATION OF THE RENDEZVOUS RAUAR{RR)}) WHILE THE LM IS IN FLIGHT,

THE ROUTINE I5 AUTOMATICALLY CALLED BY THE RENDEZVOLS RAVIGATION PRGGRAM (P20) IN RESPONSE TO AN ASTRONAUT
REJUEST FOR A MANUAL ACQUISIT ION.

THE RR MANUAL ACQUISITION ROUTENE {R23) MAY ONLY BE SELECTED If P20/22 IS NOT RUNNING IN CONJUNCTION WITH

ANCTHER PRCGRAN,

ThE SELECTION AND TERMINATION OF P20,P22, AND P25 ARE SUBJECT TO SPECIAL COPERAT ING PROCEDURES DIFFERENT FROM
ALL CTEER FRCGERAMS ;

LGC

«L GC

LI L I O L I )

»*

{1
{2)

{31

{4)

{A) SELECTICA

ALWAYS BY V3TEXXE.
IF ANY CTHER PRUGRAM IS RUNNING AT THE VIME OF P20/22/25 SELEZTION T4E NEW PROGRAM WILL

REPLACE THE GOLD. THIS INCLUDES P20/22/25 SELECT ION WHENEVER EITHER P 20422y OR 25 IS RUNNING.

1F P20 OR P25 15 RUNNING, SELECTIGN CF ANY PROGRAM UTHER THAN POO OR P22 WILL RESULT

iN P20 GR P25 CCNTINUING AND THE NEW PROGRAM ALSO OPFRATING WITH ITS NUMBER IN THE DSKY
PROG LIGHTS,

IF P20 OR P25 1S RUNNING, SELECTION OF PCC DR P22 wILL RESULT IN THE TERMINATION OF THE QLD
PRCGRAM AND GPERATICN OF THE NEW.

(B) TERMINATION

(1)
(23

i3

(5}

BY SELECYTION GF P0OQ, V56E DR BY V34E.

POO SELECTICN WNILL TERMINATE P20,22, AND 25 AND ANY OTHER PROGRAM IN PROCESS: AND ESTABL]I SH
POQ.

V56E SELECTION wilh SELECT THE TERMINATE TRACKING KOUUTINE (R58) WHICH WILL TERMINATE ONLY
PZC O# P25 IF EL1THER GF THESE PROGRAMS IS RUNNING IN CONJUNCTION WITH ANOTHER PROGRAM. IN
ALL OTHER CASES RS56 WILL SELECT ROQ. V56E MAY BE PERFCRMED ANY TIME DURING P23,22 OR 25
OPERAT IGN.

THE LGC WILL ACT UPCN V34E ONLY [N RESPCNSE TO A FLASHING VERB~NOUN, IF THIS DISPLAY WAS
OKIGINATED BY P20,22, OR 25; V34E WELL RESULT IN AN [OENTICAL LGC RESPONSE TD THAFT OF v5eE,
THaT IS, SELECTION OF R56. IF THIS DISPLAY WAS NOT JRIGINATED BY P20+22, GR 25 (SUCH AS P32,
wHILE RUNNING wWwIlTH P20) THE LGC WILL GC YO ROO, HOWEVER THE PROGRAM IN THE BACKGROUND wWILL
CUNTINUE. THE NEWw PROGRAM SELECTED FOLLOWS THE SELEC TIUN RULES ABOVE, (A).

ALTHCUGH IT IS NOT CLEARLY SHOWN IN THE LOGIC BELOW A V34E RESPONSE TO A PRICRITY DISPLAY MUST
BE DELAYED 2 SECONDS FRCM D] SPLAY INITIATION WHEREAS THE DELAY IS NOT NECESSAKY FIR A VS6E
HESPCNSE.
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RR SEARCH ROUTINE (R24) REV 02 08/07/69

(1) TO ACQUIRE THE CSM BY A SEARCH PATTERN WHEN THE RENDEZVOUS RADAR HAS FAILED TD ACQUIRE THE CSM IN THE AUTOMATIC
TRACK ING MODE.

{2) TC ALLCW THE ASTRCMAUT TC CCNFIRM THAT REACQUISITION HAS NOT BEEN BY SIDELOBE.

(1) THE ROUTINE IS AUTOMATICALLY CALLED BY THE RR DESIGNATE ROUTINE (R21) IN RESPONSE TO AN ASTRONAUT REQUEST FOR A
SEARCH ACQUISITION.

(2) THE SELECTION AND TERMINATION OF P20, P22, AND P25, ARE SUBJECT TO SPECIAL OPERATING PROCEDURES DIFFERENT FROM
ALL CTHER PROGRAMS;

(A) SELECTION
(1) ALWAYS BY V3TEXXE.
(2) IF ANY CTHER PROGRAM IS5 RUNNING AT THE TIME OF P20/22/25 SELECTIION THE NEW PROGRAM WILL REPLACE THE
ULD. THIS INCLUDES P20/22/25 SELECTION WHENEVER EITHER P20y 22+ DR 25 IS RUNNING.
(3) IF P20 OR P25 IS RUNNINGs SELECTION OF ANY PROGRAM OTHER THAN POO OR P22 WILL RESULT IN P20 OR
P25 CONTINUING AND THE NEW PROGRAM ALSO OPERATING WITH ITS NUMBERX IN THE DSKY PRIG LIGHTS.
(4) IF P20 OR P25 1S RUNNING, SELECTION OF POO OR P22 WILL RESULT IN THE TERMINAT ION OF THE OLD PROGRAM
AND CPERATICN OF THE NEW.
{(B) TERMINATION
(1) BY SELECTION OF P00y P22, VS56E OR BY V34E.
(2) POO SELECTICN WILL TERMINATE P20, 22» AND 25 AND ANY OTHER PROUGRAM IN PROCESS, AND ESTABLISH POO.
(3) VS6E SELECTION wILL SELECT THE TERMINATE TRACKING ROUT INE (R56) WHICH WILL TERMINATE ONLY P20 OR P25
IF EITHER OF THESE PROGRAMS ARE RUNNING IN CONJUNCTEON WITH ANOTHER PROGRAM. IN ALL OTHER CASES R56
wILL SELECT ROO. V56E MAY BE PERFORMED ANY TIME DURING P20, 22y OR 25 OPERATI ON.
{4) THE LGC WILL ACT UPON V34E ONLY IN RESPCNSE TO A FLASHING VERB-NOUN., IF THIS DISPLAY WAS ORIGINATED BY
P20s 22, OR 25; V34E WILL RESULT IN AN IDENTICAL LGC RESPONSE TO THAT OF V56E, THAT IS SELECTION OF RS6.
IF THIS DISPLAY WAS NOT ORIGINATED BY P20, 22+ OR 25 (SUCH AS P32, WHILE RUNNING WITH P20} THE LGC
WILL GO TO ROC, HOWEVER THE PROGRAM IN THE BACKGROUND WILL CONT INUE. THE NEW PROGRAM SELECTED FOLLOWS
THE SELECTICN RULES ABOVE, (A).

(5) THE INITIALIZATION OF THE w MATRIX (SEE SECTION 5.2.4.2 OF R567) IS ENABLED BY:
(A) A MANUAL DSKY ENTRY.
(B) CCMPLTER FRESH START.

(C) STATE VECTOR UPDATE FROM THE GROUND (P27) (EXCEPT FOR UPDATE OF LANDING SITE VECTOR WHEN THE LM IS
CN THE LUNAR SURFACE).

(D) THE POWERED ASCENT PROUGRAM (PL2) INVALIDATES THE W-MATRIX USED BY P22 AND CAUSES P20 TJ RE-INITIAL-
IZE THE W-MATRIX WHEN SELECTED.

LcC GROUND CREW

R24 /LUMINARY



g1°

-
-
-
-
-
.
-
-
-
-
-
.
-
-
-
-
-
-
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L GC
«RCUT INE
» SELECTION

START RR SEARCH
ROUTINE (R24)

SET SEARCH FLAG

-

RESET LCSCH FLAG

.

.

ZERO DATA INDICATOR
(R1) ANC CMEGA (R2)
DISPLAY REGI STERS.
R1 ANC R2 WILL READ
00000 INITIALLY.

LI R SR B Y

CALL vli6NBO PRICRITY
DISPLAY. (SEE "A™
BELCW ).

® 8 8 5 8 * 5 4 b 5

START KRR SEARCH
ROUTINE (R24)

CONFIRM BY VOICE
THAT CSM IS IN

PREFERRED

ATTITUDE

AND THAT ITS TRANS-

PONDER IS

OPERABLE.

L L R B I R R I N B U S I T R R TR I I O A IR

974
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..l..l..|..o..l.ol.ll.ll.c..ll.at..lano.olall.ot.o..a..l..l..o..a.

SET N=20
L mw
. FRCM
. BELCHw

SENC RR AUTO TRACK
ENABLE CISCRETE TO
THE RR.

IS SEARCH FLAG SET?

oY N.

CALL CALLCGCF IN 6
SECCNDS (SEE “B®

BELOw!)
IS THE REMUDE FLAG
SET?
«N Y.
. EXIT

EXTRAPOLATE LM AND

lt-l..ll.lll..-.l...‘l.|0.-."..'|....‘.."Il..l.l..ll.l...l.'l.l

(
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. . R24/LUMI NARY
. CSM STATE VECTORS TO .
. THE PRESENT TIME .
. PLUS 1.5 SECUNDS . silo
. COMPLTE LOS VEC TOR .
. FRCM LM TD CsM. .
. . . - #120
. IS N=O7 .
. N Y. .
.« CEFINE TARGET .
.« » VECTCR TG BE LGS R #1130
.« . FROM LM TO CSM . _
. IS N=1% . .
« N Yo 9. .
. . .« . . #140
. . DEFINE TARGET . .
.« « VECTCR TO BE . .
e . FIRST CFFSET . .
«  « POINT IN SEARCH . .
.« PATTERN. . .
. . . s . #150
« SHIFT TARGET . . .
. VECTOR éC DEG- . . .
g7 . . s . R24 fLUMINARY
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[ L)

+

Rees TC NEXT

o 4 a2 a0+

PUINT IN SEARLH .
PATTERN. .

.
-
-
-

v * 4 =t

CCMFLTE LESIREC RR
GIMBAL ANGLES FOR
PRESENY TARGET

vi C TCR

ARE THESE GILFBAL
ANGLES WITHIN THE

Li#ITS FLR THE PRE-

SENT MCOE?

IS THE SURFALE
FLAG SET?

ARE ThE CESIRED
GIPEAL ANGLES
FOR THE PRESENT
TARGET VECTOR
LSIMe THE CTHER
AR MUDE wITHIN
THE RR GIMEAL
ANMGLE LIMITS?

et 4+ & " 0 oa b oae

ST

W24/l UMINARY

#160

#170

#180

#1530

#200
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[ L A L e )

LI L I |

LA B I L

LI T R T T A T T RO S

PR R
LI I L L T

TUKRN CN FRC-
GRAM ALARM BLT
CG NOGT CHANGE
THE PRESENT
DISPLAY.

STCRE ALARM
CCDE ccChk27.

TERMINATE
WALTLIST CALL
FOR CALLDGCH
{ SEE wg»
BELCW]

+« CCMMAND RR CLUS
TC PLACE THE
ANTENNA IN THE
CT+HER MLCE.

*

DESIGNATE THE KR T
THE PRESENTLY DE-

8]

FINEL TARGET VECTOR.

P I

R O )

a 4 8 4 *

LI P

MONTTO

DaE
ALARM
ThAT:
(L

{2}

P I

R OSKY:
S THE PROGRAM
LIGHT INDICATE

P20 — THE DE-
SIRED RR LOS
IS NOT WITHIN
THE LIMITS CF
ELTHER KR MODE
ANC T HEREFORE
A VEHICLE MAN-
EUVER [5 RE-
CUIRED.

P22 — THE DE-
SIRED LOS IS
NOTY WITHIN THE
LIMITS OF MODE
#2 AND THERE-
FORE A SEARCH
CANNDT BE CON-
DULCTED.

.Y

N«

IS THE PRESENT
PROGRAM P20 OR
p22?

P20

.. -

P22

GC TG 6o TR

“Dll n

En

BELGwW BELOW

L e L T T Y

w « 0
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CALCLLATE THE AMGLE
BETWEEN THE KRR LOS
ANC THE LM +7 aXIS
{OMEG A} FCOR ULUISPLAY
INR2Z,

LF.LJ

FRCF ABCVE

L T

FLASH VERB-NOUN TO
REQUEST RESPONSE AND
CISPLAY RR SEARCH
PARAMETERS :

V16N EC

R1-CAT A INCICATOR

R2-CMEGA

R 3-BLANK

R1 WELL INITIALLY
CiSPLAY CO0CC. R1
mill EISFLAY 11111
IF THE RR DATA GUOD
CISCRETE IS RECEIVED
INDICATING THAT THE
SEARCH HAS BEEN
SUCCESSFUL

R WiILL INITIA LY
DISFLAY 00CQ00. WHEN
RR DESIGNATIUN HAS
COMMENCEL IT WILL
DISPLAY CMEGA, THE
ANGLE BETWEEN THE RR
LLCS AND THE LM +2
AXI S. 1IN DELREES TC
NEAREST 0.01 DEGREE.

WAIT ¢ SECUNCS.

LEE RN RN XN Y

« & % 5 o2 * a4 s 8 g W o,

.
.
.
.
.
.
.
.
.
.
-
.
-
.
.
.
)
.
.
-
.
-
.
.
.
-
.

MONITOR DSKY:

vens OBSERVE FLASHING
VERB-NOUN TO REQUEST
RESPONSE AND TO IN-
DICATE THAT AN LGC-
CONTROLLED SEARCH
PATTERN IS IN
PROCESS.

L I N Y T L R T R S
L]

DOES 11111 IN R1
INOICAT E THAT THE
CSM HAS BEEN
ACQUIRED?

SHALL T CONTINUE .
THE SEARCH? .

IS THE PRESENT
PROGRAM P20 OR
P227

R T I . T T T S S A T Y

.
LI T N T L S T R R |

(
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® Y 4 2 & a0

L

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

TERMINATE FLASH UPUN

RECEIPT
RECYCLE,
iV34E),

GF PRCLEED,
TERMINATE
CR V5&E.

«R
. E
-C
WY
.C
oL
ok

L L A T R O T I T

-V56E P
«CR R
LS U

- .t
- .LC

« TERMINATE
« WALITL IST

P 'Y

L

s aaas s

* e 4 T ¢ & T & 3 % & 4 % 4 & 8 4 e 8 3

LI A T I D R R T A T I 2 I TR T R R R DR

L A ]

L N S R L I T I I B

[ BT R I

“ 3 a8 ¥ 4 &

LA L N L I T R R SR B |

HAS THE LSM
BEEM ACQUIREC
BY SIDELOBE?

L

REALQUIRE CsM
IN CENTER
LUBE MANL-
ALL Y.

SET RR MOCE
SWETCH TG LGC

WAIT FOR ND
TRACK LIGHT
10 GO OFF

-

KEY IN PRCCEED.

GO .TO
IIA "
IN P2Cs22

‘

{

981
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#38C

#3190

#400
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LI A O L

" s 3 % 5 8

CALL FOR
CALLDGCH
{Ste »pw
BELUR).

L R I e )

. *
Y

TERMINATE
ANY HK

DE SIGNA-
TION IN
PRCCESS

GO ra
npn
IN
P20/22

LI N N N

OC TERMINATE
TRACKING ROUTINE

A A L A B T L T T R R S R SR R I . R R R

LR56)
EXIT R24
. AND P20/ 22

TERMIKATE mAITLIST
CALL FOR CALLDGCH
{SEE =pn BELOW.)

FEMINATE AnY Rk
LE SIGMATLCS I
PROCESS .

IS THEE SURRACE FLAG
SET?

LEERE ERY RN ENETEN]

an e

LI I )

. v s

LA L T T B TR R D R I ]

LR R R

L I LA T
L L T T BN

L N R RS ]
L R T

- & 4 & g
LR T

0O TERMINATE
TRACKING RCUTINE

+ [R56)
. EXIT R24
. AND P207s22

{5 THE PRESERT vry-
GRAM P20 DR 277
P22 P Z2C.

LA L

982
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#5640

#450
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sessssseasss

UG PREFERKED TRACK-
ING ATTITUDE KOUTINE
{R61)

"Bll

FRCM ABCVE

SET?

iS5 kK CaTa GCCCU

PRE SEANT?
P Y.

o sILEz 111l FUH
o LEsPLAY [N+ 1

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

"arsvsevrsrsaanes

-

PRSP R

“srccnnnamese

£0 PREFERRED TRACK-
ING ATTITUDE ACUTINE
(R&1)

. o. *

9813
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#4B80

#4920

#500

#51n
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PR T S )
.

ExIT
15 N>57
____________________ #5390
oM Yo
. SET N=0
INCREMENT N BY 1 . #540
ewa e
GO Ta ™C" ABOVE
#550

CHANGE CUANTRCL MCTES

REV 00 PCR 124

REV Cl PCR 409,y 4514 562
REY CC(LLM ]lA) PCR 744

REV 02 ECITCRIAL

R24/LUMINARY



PURPLSE?

ASSUMPTICAS:

++
+0
+E
++

3
DIT

PREG
CONT

KR MUNITUR RUUTINE (R 25 FEV 3% 127237 6%

CL) Tu MONITUk THE MR OSTATLS wlTH RESPECT TO MULE CFANGES, RR CIU FAILUREs ANU RR GIMBAL POSITIUNS.

[2) TC CUMMANG THE RR GIFEALS TL ONE DF TWO REFERENCE PUSITIONS [DEPENDENT UPCN RR ANTENNA MUDEY IF THE Rk GIMEBAL
ANGLES EXCEEYD PREDEFINED LIMITS (AS OESCRIBEG IN FIG 2.4-3 CF SECTION 5 UF R-567}).

(3)  TL ZERC THe RR CLUS WHEN THE RR 15 FIRST PUT IN AUTO MUDE.

{1) THE PRECEFINEL LIMITS OF PURPOSE (2) ABOVE ALLIw THE ANGLE BETWEEN TAE LM +7 AXIS AND THE KR LOS TO BE GREATER

THAN 3C DEGRELS DURING NCKMAL RR TRACKING UNDEK LONTROL UF THE RENDEZVIUS NAVIGATION PROUSRAM (P20} 0OR THE LUNAR
SURFACE NAVIGATION PRUGRAM (P22).

WHILE IN FLAGHT, ThE 30 OEGREE LIMIT Utk INED IN THE RR DATA REAJ ROUTINE (R22) wILL ACT 10 KEEP THE RR LOS
WITHIN THIS LIMIT m.ReT. THE LM +Z AXiS. THIS WILL BE ACCOMPL ISHED 8Y LM ATTITUDE MANEUVERS UNDER THE CONTROL OF THE
PREFERREL TRACKING ATTITUUE ROUTINE (R61). THEKEFURE 4 I FLIGHT, WHEN THE TRACK FLAG ISEE P20) IS SETs THE LIMITS
DEFINEG 8Y THIS ROUTINE 5HCOULD NEVER BE EXCEEUEU AND LT SHOULD ONLY BE NECE SSA2Y FOR THIS ROUTINE TOU COGNTROL THE
RR GIMBALS wWHEN THe TRALK FLAG IS RESET (A4S DURING MANEUWVERS FOR THRUST ING, ETCI.

WHILE OGN TrE LUnAK SURFACE RR DESIGNATION IS INHIBITED [F YHE LOS TO THE CSK IS AOT WITHIN THE ALLOWABL £
KRR GEMBAL LIMITS CF MOCE # 2.

(2} THIS KUUTINE IS AUTOMATICALLY CALLED EVERY C.48 SECONDS WHENEVER THE LGC IS ON.

{2) THIS ROUTINE wItl SET THE KR CDU ZERO DLISCRETE IF THE RR MODE SWITCH IS NOT IN ThHE LGC POSITION,

LCC

«LGC
« RCLTIME
»SELECTIUN

START RRr MUNITUK
KRCGLEINE (R25)

GRCOUNC CREW

#10

R2E/LUMTINARY
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HAS THE RK ALTU #CUt
GISCRETE CrANGED
STATUS?

oM Y.

UPLATE KRR AUTU
MCUE FLAG

« RESET CONT INYUUS
« DESIGNATE FLAG,

« REMODE FLAGs RE-
« POSITION FLAG, RR
« LDL ZERC FLAG,

« AND RR TURN ON

« FLAG

. -
- -
- L]

« IS THE KR AUIC
« MOLE CISCRETE

« FRESENT?
 m————————
« N L

« RENMCVE HR .

+« ERRCR .

« COUNTER .

« EMNAELE -

948
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#40

#50

#eo
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LI R R A B

LR )

SET RR CDL ZE-
RO FLAG ANY KR

TURN UN FLAGC

WAIT 10
SECOND 3

e e e - e e e

RESEY KK LCU
ZERD FLAG

EXAMINE RR
TRUNNIUN
ANGLE TC
CETERMINE RR
MUDE

S:Y Ok RENET
KR AW TE NN

(

9587
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#100
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« MUDE FLAG AS

AFFRCPRIM E

L N

I5 A DSKY LaMP

TEST

#1290

IN

PRCGKE §S?

.

.Y

ARE RKR CCUS

BEING

LZERLED?

#130

N.

. HAVE ANY

« CF TrE
. CDUS
« FALLED?

.
.
-
-

#140

« AUTC
. MUDE
« CIS-

.
-

#150

CHETE

PRE-
« SENT?

N

Y.

1S THE KR .

-

LaT & FALL

- -

-
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COES THRACKER FAIL
LIGHT LINDICATE
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TUKN N
TRACKER
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CONSULT BACKUP
PROCEDURES

#1390

#2000

R L I T R R

WAIT 1 SECCANE

| 1

| | £
t [
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| 1 -
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I * s 5 1 O
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+03
+EDIT
++

L A

k25

HAS THE RR (LU FAIL
UI SCRETE CHANGEC

STATE?

Na Y.
« IS THE RR AUTO
. NMLCE CISCHETE
. PRESENT?

- N Y.
- - -
- » -
» GL.TG .
. wpw .
« BELOW N
« UPDATE RR CLL

« NOT FAILEDC FLAG
+ IS KRR COU NuT

« FAILEL FLBAG SET?

[ A

LI ]

L TP TR

oY N.

« IS5 THE REND-
« EZVDLS FLAG

L I I R I B R B Y

LI T

s ¢ " 8o 0 4

L

L L A L N e

L N L B T T T R O R T

L N . T L I T R

LI I R Y

L L L T R R B )
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L L T e R I L I R O e L

DRI A T e

« SET?

a M .7
« « TURN ON

» « PROGRAM

e «» ALARM LIGHT
« « BLT OO NOT
+ o CHANGE PRE-
« « SENT DIS-

« « Play.

« « STORE

« « ALARM CCDE
» « 00515,

IS A& LSKY LAMP
TEST IM PRCGRESS?

.
. Ce
- .
. -
. .
. .
. -
. .
. .
. .
. +
. .
. .
- .
. .

tdesecassnrnsrstAse

-

MOUNITOR OSKY:
QUES PRUGLRAM

AL ARM L IGHT INDICATE

ABNCRMAL[TY?

Y oN
CALL PRCGRAM .
ALARM DI SPLAY. .
{(VOSNDG9 ) T .
ICENTIFY ABNGRN- .
ALTEY, WHEN FIN- .
ISHED, PUSH KEY .
RELEASE TO RE- .
CALL PREVIIUS .
DiSPLAY .
PRESS ALARM RE- .
SET TO RESEY .
PRCGRAM ALARM, -
CONSULT BALKUP .
PROCEDURES. .

cxif .

LI T

¢« 3 4 s ¢

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

LI Y

993
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PR Y T RS ]

L S S T B Y

1§ THE RR Clu
LERU FLAG
SET?

» HAVE ANY
« Cf THE

. COLS

+ FAILEC?

« N Ya
- . *
« o IS Tre
« « RR AUTC
« « MOCE

« » Ll3-

« o+ CRETE
« « PRE-

- » SENT?
e o+ N Y.

IS THE RR .
VATA FALIL .
FLAG SET? .

o Ye -
+ TLRN LA
« TRACKEHR
o FALIL LICGHT

Turh CFF -
TRACKER .
FATL L IGHFT .

- .
. -
. .
. -
. .

srsssssasssscssensna

RZ25

COES TRACKER FATL

LIGHY INCICATE
ABNORMALITY?

L T L I T T T ]

LR L A L L Y T A I IR A O

L R T )

LR I I T T A DR AT T N S R I R I

T R T e R A L
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.. . . #360
. . . . CONSUL T BACKUP
.. . . PROCEMURES
15 THE NO RR #370
MCNITCR FLAG 3ET?
Y N,
++ GO. 10 .
+03 oA -
+EDIT BELCW . #380
++ -
IS THE AVERAGE G
FLAG SET?
Y N
. ) $390
IS THE MUNFL AG .
SET? .
Y Ne o
T o ¥400
++ GC.TC . .
+03 LY . .
+ECIT BEL OW . .
++ - -
.. R25/LUMI NARY
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+C3
+ECIT
++

++

+C3
+EDIT
++

++
+L3
+ECIT

23t
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15 ThE HEMCLE

SET?

FLAG
#410

.Y

GCL.TO
LT

BELUW

#4520

IS THE RR
FLAG SET?

CEu

LERC

Y

-ew

GC.TO
npn

BELOW

4

#430

____________________ #4400
1S THE REPCSITILN

FLAG SET?

#450
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R25/LUMINARY



g2t

(3]
+03
+EDIT

++
+03

+EDIT
++

" e 8 * s

IS THE ®R AUTD MOOE
DI SCRETE PRESENT?

LA I T N |

ARE THE RR GIMBAL
ANGLES WITHIN PRESENT
MOOE LIMITS (REFER
FIGURE 2.4-3 OF
R56T)?

.Y

-

.
=

60, TC
" pn

BELCW

REMOVE RR AULTO TRALK
ENABLE CISCRETE FROM
THE R# AND RESET THE
KR ERROR COLNTER.

SET REPCSITILN FLAC

L N L T L I Ry 3

(

997
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#460

#470

#480

#5490

#500
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+L3
+ECIT
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+ o+
+ O
w

CUMMANDC RR GIMuALS
T0 HEFERENCE FCSIE-
TION FOR THE PRESENT
RR ANTENNA MCLE.

RESET REPUSITIUN

. FLAG

I|All -

FRCNM ABLVE.

IS THE RR MULE
SWITCH IM ThE LGC

POSITEION?
Y AL
. SET KR CODL
EXIT R25 ZERC LIS-
CRETE

ae

L L ")

EXIT RZ25

CHANGE CUNTROL NUTES

LOGIC REV €1  PLR S7, 4iC

REV O21(LUM lE] PLR 844
REV C3 ECITCRIAL

998
R25 /L UNINARY

¥510

#520

#530

#540
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1001

LUNAF SURFACE RRAR PRE-DES IGNATE ROUTINE (R26) REV 02 12/03/769

PURPOSE 2 (1) TO ODETERMINE THE RR LOS TO THE CSM AT THE TIME WHEN THE CSM ENTERS THE RR FIELD OF VIEW.

{2} TO CESIGNATE THE RR, BEFORE ARRIVAL OF THE CSM IN THE FIELD OF VIEW, TO AN ORIENTATION THAT WILL PERMIT THE
ACQUISITION OF THE CSM IMMEDIAT ELY UPON TS ENTRY INTD THE FIELD OF VIEW.

ASSUMPT ICNS: (L) P22 WILL NOT BE INITIATED BY THE CREwW UNTIL LESS THAN L0 MINUTES BEFORE THE CSM IS EXPECTED TO ARRIVE WITHIN
THE RR FIELD CF VIEW.

{2F THE SELECTION AND TERMINATION OF P20, P22, AND P25 ARE SUBJECT TO SPECIAL OPERATING PROCEDURES WHICH DIFFER
FRCM THOSE FCR ALL CTHER FRCGRAMS:

{A) SELECTIOUN
{1) ALWAYS BY V3TEXXE.
{2) IF ANY OTHER PROGRAM IS RUNNING AT THE TIME OF P20/22/25 SELECTION, THE NEW PROGRAM WILL REPLACE
THE OLD. THIS INCLUDES P20/22/25 SELECTION WHEN EITHER P20 DR P22 OR P25 IS RUNNING.
(3} IF P20 OR P25 IS RUNNING, SELECTION OF ANY PROGRAM GQTHER THAN P0O OR P22 WILL RESULT IN P20 OR P25
CONTINULNG AND THE NEw PROGRAM ALSC CPERATING WITH TS NUMBER DISPLAYED IN THE DSKY PROG LIGHTS. -
{4) IF P20 UR P25 IS5 RUNNING, SELECTION OF PCO OR P22 WILL RESULT IN THE TERMINATION OF THE OLD
PROGRAM ANC OPERAT JON OF THE NEW.
(B) TERMINATION
(1) B8y SELECTION OF POO, V56E, DR V34E,
(2] SELECTICGN OF POO WEiLL TERMINAYT € P20, P22, P25, AND ANY UTHER PROGRAM IN PROLESS, AND ESTABLISH POO.
(3} SELECTIGON OF V56E CALLS THE TERMINATE TRACKING ROUTINE (R56) TO TERMINATE ONLY P20 JR P25, IF
EITHER OF THESE PROGRAMS IS RUNNING IN CONJUNCTION WlTH ANOTHER PROGRAM, IN ALL QOTHER CASES, R56
wILL SELECT ROO. VS56E MAY BE PERFORMED AT ANy TIME DURING P20, P22y OR P25 OPERATION.
(4) THE LGC WILL RECOGNIZE v34E ONLY IN RESPONSE TO A FLASHING VERD-NOUN. IF THE FLAS HING V ERB~NOUN
DISPLAY WAS ORIGINATED BY P20, P22, OR P25; V34E WILL PRODLCE AN LGC RESPONSE IDENTICAL TO THAY
OF VS6E, I.E.: SELECTION OF R56. IF THE DISPLAY WAS NOT ORIGINATED BY P20, P22, OR P25 (FOR
EXAMPLEe BY P32 WHILE RUNNING IN CONJUNCTION WiTH P20} THE LGC WILL GO TD ROD, BUT THE PROGRAM IN
THE BACKGROUND WILL CCNTINUE. THE NEW PROGRAM SELECTED FOLLOWS THE SELECTION RUALES ABOVE, ta).

(3) THIS RUUTINE IS CALLED AUTOMATICALLY BY THE RR DESIGNATE ROUTINE (RZ1) DURIAG THE LUNAR SURFACE NAV IGAT ION
PROGRAM (P22) IF THE CSM HAS NOT YET ARRIVED IN THE RR MODE 2 FIELO IF VIiEW.

PROG LGC GRUUND CREW
CONT

R26/LUMINARY



LUL
ROUT INE
SELELTILN

START LUNAR SURFACE
RK PRE-DESIGNATE
RCUT INE (RZ&)

SET THE PRE-GESIG-
MATE COGUNTER Tu
ALLCw 60 PASSES [lu
MINLTES OF FLTUKE
TIME) TO COMPUTE LGS
TL CLSM {SET L = 60}

SET TILUS)Y = PRESENT
TIFE FLUS 10 SECLNCS

LPDATE THE L¥ STATE
VECTCR Td TILOSH
USING THE FLANETARY

1an2
R2E6/LUMINARY

¥20

#30

Had

RZ26/LUMINARY

(



4

INERT TAL URIENTATIUN
SLBRCLTINE AMC ULP-
DATE THE CSM STATE
VECTOR TO TILOS)
LSING THE KEPLER
SUBROLTINE

CCMFUTE THE LCS FRGM
THE LM TO THE CSM AT
T{LOS)

IS THE COMPLTED LCS
AT T(LOS) WITHIN THE
LIMITS CF THE PRES-
ENT RR MODE FIELD OF
VIEW?

N Y.

-

IS THE FIRST PASS
FLAG SET?

N Y.

INCREMENT
T(LCS) BY 10
SECOND §

RESET FIRST
PASS FLAG

L A L I I

LI L I B TR I T S B N N T L I B A I T R B T I L L )
(LT T R T B R T T
I e R T T I

LI I T T I T SO R R I S I T T A T T I T T T S S T ST I B R AN A L L A B R L B R L L R

1003
-RZE6/LUMINARY

#50

#10

#80

#90

F26/LUMINARY
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+02
+EEIT
++

« b & 4 4 P ¥ 4 0+ 2

+

« « % a8 % * g g 4 8 4+ 8 4 g0®

T L L

UPDATE THE STATE
VECTCR FOR THE LM
AND THE CS¥ TC
TI{LOS) USING PRE-
CISICN INTEGRA-
TIChe RE-CGMFLTE
THE LGS FROM LM
TC Csb.

SET CUATINLCLS
CESIGNATE FLAG

RESET LOCK—GN
FLAC

PEKRFORM CUNT{N-
ULus CESICNATE CF
THE RR ALCNG THE
CCMPUTEL LOS
URTIL THE

PRESENT TIPME

P L L T T B R Y S R S B Y T A N N I L

&8 " ® 4 8 % a3 s s * s s "

1004

R26/LUMINARY

#100

#110

#120

#130

#140
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. I L I I B Y

LN R T N I

ELLALS TILCS)

RESET CONTINLLLS
CESIGNATE FLAG

s
ML
HA

L = 07 {WOWD
RE THAM 10 MINUTES
VE ELAPSED SIAMCE

CALL ING P227)

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

¢ a4 s * & g s F A et 8 g

¥ Na

DECREMENT L BY
1

»
-

[ KCREMENT TULLCSE
2y 10 SECONDS

P T T I PP |

e e

L I I T T e e S I T T R T R A T S R R A T L SR R L S A R B L ']

1005
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#150

#1560

#170

#180

#190
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PRIO
HCLD

seres s

SNAP
++
+02
+EDIT
++

4o utm essanseans

" s " & 3 a4 % oy o
.

FLASH VERB-NOUN T
REGUEST RESPCNSE ANC
D] SPLAY ALARM CGDE

00530:
V€5 K09
Rl — ¥xxxx
R2 — XXXAX
R3 - RXXXX

WAIT FOR KEYBUARD

ENTRY

TLCRMINATE FLASH UPON
RECEIPYT CF PRUCEEL

ssasavsarsas bttt nna

MONI TUR DSKY:

DOES VERB-NOUN
FLASH TG REQUEST
RESPUNSE AND DISPLAY
OFf ALARM INDICATE
THAT P22 wAS CALLED
MORE THAN LG MENUTES
BEFORE ARR IVAL OF
THE CSHM IN THE RR
MOVUE 2 FIELD OF

VIEW?

.Y N.
WALT 2 .
SECGNDS EXIT
————————————— R2¢

. GO To

. o

. IN P22

PERFCHM TIME CRECK
TG DETERMINE WHEN TC

RECALL P22

cescsvarennsnnsasrae KEY IN PROCEED

1006
R26/LUMINARY

#200

¥210

#220

#230

R2&6 /L UM IN ARY



¢21

L0 FINAL AUTOMATIC
REQUEST TERMINATE
ROUTINE (ROO)

EXIT
RZ6,R21y & P22

CHANGE CONTROL NOTES

LOGIC REV GOILUM la) PCR 722 (CRIGIMATED)
REV 01 ECITORIAL
REV 02 EDITORIAL

P SR N R S

D0 FINA|L AUTOMATIC

REQUEST TERMINATE

RCGUTINE (ROO)

-

EXIT
R264R 21,

& P22

1007
R26/LUMINARY

#240

#250
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PURPOS E2

++

+03

+EDIT

+C3

++

ASSUMPT IONS:

1009

PCWEREC FL IGHT RR DESIGNATE ROUTINE (R 29} REY 23 12/03/69

(L} TU POINT THE RENDEZvOLS RADAR {RA) AT THE CSM UNTIL AUTOMATIC ACQUISITION OF THE CSM IS ACCOUMPL ISHED BY THE RADAR
WHILE THE LGC §S PERFCRMING Pl2.

{2) TO READC RR DATA FOR DOWNLINK TRANSMISSICN WHEN THE LGC IS PERFORMING Pl2Z2.

f1) THE RR SERVOS MAY BE COMMANDED BY THE LGC AFTER THE LGC ISSUES THE TRACK ENABLE DISCRETE UNTIL RANGE RATE

LCCKCh 15 ACHIEVED 8¢ THE RR.

t2) TkKIS ROUTINE WILL DESIGNATE YHE RR TO THE (SM GALY WHEN THE LM/CSM LOS IS WITHIN THE RR ANTENNA COVERAGE OF MODE
2 {REFER FIG 2.4—3 OF SECTICN 5 OF K567},

++ {3) THIS ROUTINE IS AUTOMATICALLY ENABLED B8Y P12 BY RESET OF THE ND R-29 FLAG.
+03
+EDIT (4) THIS RCGLTINE IS AUTCMATICALLY DISABLED AFTER P12 BY SET OF THE NO R-29 FLAG BY ROO.
+
+ {50 IF TIG IS SLIPPED BY THE STATE VECTOR INTEGRATION (MIDTOAVE) ROUTINE (R41) DURING P12, THE CSH STATE
+ VECTOR IN THE LGC IS NOT up TO DATE AND THIS ROUTINE MAY BE UNABLE TO ACCOMPLISH RR LOCK ON.
+
+ t6) THE ROUTINE 1S CALLEC EVERY 2 SECONDS 8Y SERVICER (AVERAGE G} VIA THE DESCENT STATE VECTOR ROUTINE (R1Z2}), BUT
+a3 ONLY DLRING P12 (wWHEN THE LR BYPASS FLAG IS SET). AVERAGE G IS TERMINATED BY THE FINAL AUTOMATIC REQUEST
++ TERMINATE RGUT INE (ROO) WHICH FOLLOWS Pl2, AND BY P6A.
PRAG LEC GROUND CREW
CUNT
LGC
ROUT INE
SELECTICM

-

STARY PCWEREL FLIGET
RR DESEGNATE ROLTINE

#10

R29 /7 LUMINARY



ks

IS THE NC R-29 FLAG

I35 THE RR ALTC

SEF?
« N Y.
IS THE READ R .
FLAG SET? .
«N .Y .
1S THE RR CLL ZERC .
FLAG SET? .
o Y .

MGDE FLAG SET?

15 TrE
REPCSITICA

PP S T T T Y TR T R T T S Y

1010
R29/LUMINARY

#20

#30

#40

£50

#60

R29/LUMINARY



P

Fi Ay SET: B
N .Y .
. EXIT .
. R29 .

IS THE REMODE .

FLAG SET? .
<N .Y .

EXIT
R29

L N N B T L T . T T R R S-S B B

* s v B 4 0 4

RESET THE
DESIGNATE
F LAG

EXIT
R2G

15
FLA

THE LESIGNATE
G SET?

FLAG

1011
R29/LUMINARY

76

#80

#90

#100

#l10
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P T L T A )

P N L I R

P

T T T T e L L]

REM
TRA
CRE

LR I S T B ]

U¥E RR ALTL
CK ENABLE CIS-
TE FRCM RR

RES

ET LOSCM FLAG.

ENA

BLE RR ERRCR

CCLNTERS

135
#0D

RR ANTENNA
E FLAG SET?

RESET DESEG—
NATE FLAG

SET RENLUDE
FLAG.

CLFMFAND KR
COuS TGO PLALE

1012
R29/ LUMINARY

¥120

#130

¥ 140

#150

#160

#170
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RESET REMUODE
FLAG

& % & & % & 4 5" & s Y s oo
.

SET REPGSITICN
FLAG

COMMAND RR TRLUN-
NION TO -180 QEG.

PO T T T TR I R R O N L T T L D R I R B

FLAG

a * e s * s 5 4 b

CALCLULATE THE PRE-
SENT LOS 0 THE CSM

- 1013
R29/LUMINARY

#180

#190

#200

#210

#220

R29/LUM IN ARY



gHt

AND THE RELATIVE
VELOCITY OF THE (SM
WITEH RESPECT TG TrE
LM LSIh THE LM AND
C5M STATE VECTORS
FLR THE LAST PIPT IME

SET LLSCM FLAG

.

UPCATE R29CUCES SuUB-
ROLTINE wlTH ABGVE
LOS ANU RELATIVE
VELGCITY CATA

O e

1014
R29/ LUMINARY

#230

#240

#250

#260

#2790
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7

SET OLDES FLAG

CALL BEGLES29 SUE-
ROUTINE (ENTRY AT
"A" BELQOW)

"A" FRCM ABCVE

STARY BEGLESZ29 SUB-
ROUTINE

« % a5 4 8 ¥ .

CALL R29 DGDES SUE-
ROUTINE. {ENTRY AT
"R BELOW)

P I R T R R B T A DL L TR R

- 1015
R29/ LUMINARY

#280

%290

#300

#310

#320

R29/LUMINARY



1016
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« e e
+ % a8
L R )

IS Tht CESIG-

#330

NATE FLAG SET? .
.Y .h -
. . . #340
. exIrt .
. R29 .

IS THE LLCSCHM .
FLAG SET? .

. . . #350
. WAIT 01 .
. SECCNDS .
. crrenae #360

SET THE LCSCM FLAG

#370

P S T T T R I T I e R I T T B T T R T e B ]

Sssssescasssrs

"B" FROM ABUVE

RZ9/LUMINARY



START RZ29CULES
SLBRCOLTLANE

.

15 TiE PRESENT RR
LOS WITHEIN 172 DE-
GREE OF THE PRE SENT
LCS FRUM THE LM TO
THE C SN2

[
4
[]

=

SEND RR AUTG
TRACK £NAHLE
CISCRETE TO RR

CONPUTE LOS TO CsM
1/2 SECCND FRCM MCW.
ISSUE RATE COMMANDS
TC THE RkR PRGPOR~
TIONAL TC THE ANGU-
LAR ODIFFERENCE BE-
TWEEN RR LOS ANLC THE:
LGS TQ IHE CSM CAE
SECOND FROM NOW

IS RR CATA GCOD
PRESENT?

-
.
-

RESET DESIGMATE
FLAG

LI L T S

(

1017
R29/LUMINARY

¥380

#390

#400

#410

#420

#430

R29/LUMINARY



z5¢

P T T IS B L R R

-

DISABLE RR
ERRLR CCUNT ERS

CALL R2SREAD
SUBROUT INE
[ENTRY AT "(*®
BELCw}

C" FRUM ABOVE

.

START R29REAL
RCLTINE

CALL RZ9RDJUB

sup-

1018
R29/LUMI NARY

#5440

#450

#460

#470

#480

¥490
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gs!

ROLTINE ¢ NTRY AT
"L BELOW

[5 THE REAC R

FLAG SET?

oM -Y
EXIT seeene
R29

#3" FROM ABOVE

START R2SRDJCHE SLB-
ROUT INE

IS T+E NU H-29 FLAG
SET1?

B e ¥ 8 4 4 ® 4 g s * aos * oo

L R R T T T T B

1019
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#500

#510

#520

#530

#540
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R29/L UMINARY

M F"
BELLH
IS THE RR
AGTO MODE
FLAG SET?
- #550
N Y.
s TTTTTTTT e #560
« SET SAMPLE NUMBER
. =0 FOR USt BY R2C
. SET SANPLE LINIT
. =1 FGR USE BY RZC
¢ TTTTmmmTToTTooTT #570

STCRE PRESENT
« STATUS UF RR [CATA
GCCDy LR PGSITIUN

. DATA GOGCD, AND LR
. VELOCITY LaATaA
+ GCCL CISCRETES. #580
o SET BITS 2 AND 4 assessssvssanennsesress DG LRARR READ .
. UF CrANNEL 13 TUO . - ROUTINE (R20) FOR -
. 1 TC REGUEST RANGE RR RANGE RATE . #4590
. RWATE READUJT FRUMA = ———m—————mm————— = .
KRz «GDOD EKRROR .

(NGTES THLS WILL SEXIT EXIT

P
.

N

P R S B}

RZ29/LUMI NARY



pa2

PO T T TN

L N L T T D S B T |}

A% 8 % % g 8 & 4 % 4 3 T 8 g5 ¥ w8 4 b o8 g 8 4 88 a4 gt oy v oy

5 s 0

ALSC 2 TUMRTICALLY

LALL T4 L

K/RR

REAL RUUT INE

(R20))

wWAIT FGR R
COMPLETIGN

20

«GCCD
+JEXLT

ERRCR.
EXIiT .

GG TC
ug W

BELOW

READ 3 ISS
ANGLES «

Cbu

REAC PRESE

N TiIME

READ 2 RR
ANGLES

cou

L L Y

SET SAMPLE
NUMBER=C F

OR LSE

PO TP T R R

e v % 4 & o4 ¥ v s o r s b,

L T T R T R R I T T L

L T T T N L T T Y S R R 1

LA S ]

LI R T

EXIT
RZ29

L T N L I e L T U I B A L I L R L Y S R B R I

O I R R N O I T I I S B R )

1021
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#600

#610

#5620

#1630

#640
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w54

T I T S L I BT

LIS T T I A T T T R R T T Y T B T S B T B

L I T T

BY R20

SET SAMPLE LIMIT
=1 FCR USE BY R20

STURE PRESENT
STATLS CF RR CATA
G080, LR POSITION
CATA GOUD AND LR
VELCCITY DATA
GUOD DISCRETES.

SET BITS 1 AND 4 ..
CF CHANNEL 13 TO

1 TG REQUEST

RANGE REACOUT

FRCM RR:

(NOTE: THIS wlLL
ALSO AUTGMAT [CALLY
CALL THE LR/RR

READ RULTINE

(R20 3}«

®AIT FCR R20
COMPLETVION.
+GLLCD ERRUR .,
SEXIT ExLT

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

R L T T A T T R B R TS S R I L Y B N R

P R T T T T A T T L N L N A A )

DO LR/RR READ -
ROUYTINE {R20) FOR -
RR RANGE. .
«GOGD ERROR » .
SEXIT EXIT . .

sasasa

Y LR RN TR

—

1022
R29/LUMI NARY

#6500

#5660

#670

#680

#690

#7100
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255

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

[ T L I

SE

T TRKMCTR .
1 .
EXIT R29 .

|
1

IS THE RANGE
SCALE FLAG SET?

v s a9

.

«h

Y.

RESET RANGE
SCALE FLAG

REMOVE RR ALTO
TRACK ENABLE DIS-
CRETE FRCM KR

“Fﬂ

FROM

L L I T T R A A R )

i023
R29/ LUMINARY

#TEO

#720

#730

#740

R29/LUMINARY



ABLVE

[ R T T

SET TRKMKCFR=0

RESET READ R

FLAG

.
s 8 0 4 4 u g 4 @

EXIT

CHANGE CENTROL NOTES

LOGIC REV CC PCR 13
REY 0Ol PCR 39,559,568

KEV 02{LLM 1B}
REV 03 EDITORIAL

R29

PCR 119,845,

ECITORIAL

1024
R29/LUMINARY

£750

#1760

#T70
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PURPOSE:

ASSUMPTIONS: (1}

ORBIT PARAMETER DISPLAY ROUTINE (R30Q)

REV 03 12703769

1027

{1) TO PROVIDE THE ASTRCNAUT PERTINENT CRBIT AL PARAMETERS COMPUTED 8Y THE LGC TO SUPPLEMENT ORBITAL INFORMATION

PROV ICEC HIM BY THE GRUOUND.

WEEN THES ROUTINE 15 CALLED.

(2) THE VALUE GF TFF CR TF PER WILL BE MADE TO COUNT CUWN {F THE AVERAGE G ROUTINE IS NOT ON WHEN

CALLEC.

THE CUMPUTATIONS MADE DURING THIS RCUT INE ARE UPCATEL A80UT EVERY TWO SECONDS ONLY IF THE AVERAGE 5 ROUTENE IS5 ON

&

THIS ROUTINE IS

13) IF TFF IS MCT CCMPUTABLE {PER ALT IS GREATER THAN 300,000 F¥ IN EARTH DRBIT OR GREATER THAN 35,000 FT IN LUNAR
CGRBIT) THE LGC WILL SET TFF EQUAL TO -59859 AKD COMPUTE TF PER AND STORE IT IN N32. THE ASTRONAUT MAY CALL IT 8Y

KEYIMG IN VIGN32E.

{4} TD MONITOR THE PROGRESS OF STATE VECTOR INTEGRATICN, THE TIME ASSOCIATED WITH THE ADVANCING

{REGRESS ING) STATE IS AVAILABLE BY XEVING IN VO&N3BE:

VO&N 28

R1-T ET—HRS
R2-TET-=MINS
R3TET-SECS.

TET-THE TIME {GET) TO WHICH THE STATE VECTOR INTEGRATION PRICESS HAS PRESENTLY CALCULATED THE STAFE
VECTOR. IN HRS,MINS, AND SECS TO NEAREST .01 SEC.

{5) THIS RGUTINE MAY PE SELECTED WHILE THE LM IS EITHER IN EARTH OR LUNAR ORBIT.

{(6) ThIS RCUTINE IS MANUALLY SELECTED BY THE ASTRONAUT BY DSRY ENTRY,

PROG LGC GROUND CREW

CUNT
+CREW
+ROUTI NE

«S ELECT ICN

START ORBIT PARAMETER eseesncesssveasssvess KEY IN VB2E

DISPLAY ROUTINE {R30} - —_—

-

DO EXTENDED VERB IN- seveaesvacccsscscons DO EXTENDED VERB IN-

TERLOCK ROLTINE -
{R761).

. TERLQCK RCUTINE
{R76).

#10

R3IOQ/LUMINARY
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R3O/LUMINARY

#20
IS AVERAGE &G FLAG SET? IS5 AVERAGE G RGUTINE
e ON?
.Y Ne - -~
- . Y «N
. - . . #30
GG TO . GO 7O .
HAN . nall -
BELCH . BELCW .
SET LGC ASSUMED .
OPTION TGO 00QO01. .
. - ¥ 40
POSS - - . . . .
HOLD . — - - - -= - -
essssanss FLASH VERB-NIUN TU . MONI TOR DSKY: .
SNAP ., REGQUEST RESPGNSE ANC - - OBSERVE VERB-NGUN .
DISPLAY OPTION CODE 4aveseosaancesasnsess FLASH TO REQJEST -
FUR ASSUMEL VERICLE; . - RE SPONSE AND DISPLAY
v04 N2 . OF OPTION CODE FOR - #50
R1-CLpo2 . ASSUMEC VEHICLE {LM .
R2-0000X . OR CSM) .
RI-BLANK . - —
R1 IS THE CPTIUN . - .
CODE FOR ASSLMED - . .
VEHICLE . . .
RZ IS THE LGC ASSLM- . . .
EC CPTIUN: . - - R60
CGOGE-THIS VvERICLE . . .
{LM) . . .
00002-0FHER VERICLE - . -
(CSME - . .
. . IS THE VEHICLE {LV .
. . OR CSM) ASSUMPTION . #10
- . . R3I0/LUMINARY

' ' { ‘ ' (



g5

TERMINATEs QR NER seressscsevrerrssansanene

wAIT FOR KEYBOAREC . .
ENTRY csssecmcsvsrrersecne
TERMINATE FLASH UPON .
RECEIPT CF PRCCEEL, . »
CAT A . .
P LT «NEW .
+R LE +COCE .
+0 .R «DAT A .
L M . .
+E .1 - .
«E oM . .
off A —emmmmmee———— .
« «T1 STCRE CUGE .
« «E DATA .
- L]
G010
. e
«BELCh

EXTRAPCLATE SELECTELD
VEHICLE STATE VECTOR
TG PRESENT TIME
LSING PRECISICN
INTEGRATION

5 a4 s % B g a2 * 8 g ot s g oa ¥ e

CCRRECT?

<Y N
KEY IN PRG- .
CEED .

ssasee KEY IN
V22E
AND LGAD
THE
DE SIRED
VEHICLE
(LM DR
L sM)
CODE IN-
TC R2.

[ N T T Y TR L D NN SR I T T T B S IR B O I R R R R T I R R T R SO TR S .
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.: ngm :
. FROM .
. ABOVE .

COMPLTE APQ ALT AND
PER ALT,

]

1S PER ALT LESS
ThAN 300,000 FT
IN EARTH GREIT CR
35,000 FT IN LUNAR

CRBIT?

WY «N
SE¥ TF SET TFF
PER EQUAL ECLAL TO
TG ZIERO ~-59B59,
AND CCM- CCMPUTE
PLUTE TFF. 1TF PER
—————— AND STORE

. IN N32

IS EXTENDED VERB
ACTIVE FLAG SET?

- ¥ Me
. .
. .
. .
. -
- .
. .
. .

P R TR S SR S RS S RO R R I T B R R A I S A
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P e L L

1030
R30/ LUMINARY

#120

#130

#140

#150

#160

R3D/LUMINARY

(



HOLD

MON

4 4 * 4 g % & g 0 @

-

L I T L D L T O T B

LN I N L

LANC TN T I L

PO

PO S

e 8 5 8 &

EXIT
R 30

FLASH VERB-NCuN TQ
REQUEST RESPUNSE AND
CISPLAY ORBIT PARA-
METERS:

V16 N44
RL=AFC ALT
R2-PER ALT
RI-TFF

APO ALT-ALTITUDE

OF APOGEE ABOVE
THE LAUNCH PAC
RADIUS (EARTH OR-
8IT) OR ALTITUCE
OF THE APCLUNE
ABOVE THE LUNAR
RACIUS AT THE MOST
RECENTLY DEFINED
LANOING SITE {LUN—
AR CREIT). IN NAU-
TICAL PILES TC
NEAREST «1 NM,
{NGTE: 9999.9 wILL
BE Ul SPLAYED FOR
VALUES GREATER THAN
9599.9 Niel

PER ALT-ALTITULDE

Ssssssennass s

P T

.I.AII
«FROM
« ABOVE

. .

MONITOR DSKY:
CBSERVE VERB-NOUN
FLASH TO REQUE ST
RESPUNSE AND DS~
PLAYS OF APO

ALT, PER ALT,

ANC TFF

ON?

«N oY

[N I I T I I I L I I I Y LY T L B L

L I I DL T T T U Y N T T TR T B R ]

LU
.

IS AVERAGE G ROUTINE
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8 B & 5 B 4 a8 ® & ¢ 8 4 % 4 a8 8 & & s 4 5 5 & % & 8 % 3 4 g s F g 4 % 5 & 3 g 0 a4 8 g

R P T T A S

DF PERIGEE ABUVE
THE LAUNCH PAC
RADIULS {EARTH CR-
8iT) OR ALTITUCE
CF THE PERILUNE
ABOVE THE LLUNAR
RACIUS AT THE MOST
RECENTLY DEFINED
LANDING SITE (LU-
NAR CREIT}. IN
NALTICAL MILES TC
NEAREST 41 NM.
(NCTE: 9999.9 WILL
BE DISPLAYED FOR

VALUES GREATER THAN

§999.9 hM.}

TFF-TIME OF FREE
FALL TO 300,000 FT
FOR EARTH ORBIT
CR 35,000 FT FCK
LUMAR ORBIT.

ALT ITUCE DEFINED
ABCVE THE LAuUNCEH
PAD RADILS (EARTH
GRBIT) AND ABOVE
THE LUNAR RADILS
AT THE MOST RECEN-—
TLY OEFINEC LaNC-
ING SITE (LLMAR
ORBIT }.

Ih MINy SEC, TO
NEAREST SEC. MAX
REACING IS —-59B859.
{1F PER ALT IS
GREATER THAN
300,000/35,000 FT
THE TFF DI SPLAY
WiLL REAG -59B%%.)

wAIT FCR KEYBOARL
ENTRY

sSesssssannaase

e e e N T

T R N L T T O S B T |

& 4 4 & g " 8 4 8 B 4 B g 5 # 4

Teans

P N L

DO @I WISH 7D
HAVE THE CAL
CULATION RE-
PEATED? (SEE
ASSUMPTICN 1

Y N

P e N T T S T L R BT R T B R R R S A

|
|
t
1
|
]
|

KEY N
RECY CLE
V32E

P T I e R I T . R T I T T D T S B T D S T BT T T D I

¢ * s 8 P 4 8 T s s " 4 v

+
—

e % & 8 & & & % & 8 @ &4 % 4 5 8 & 4 8 g & 4 5 T s oa P o4 4 v o4t P oae st sty et
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go?

LINE IR B )

TERMINATE FLASh UPUN

RECEIPT OF PROCEEDy sesscascascasascansn
RECYCLE, OR TERMINATE .
LRECYCLE «PROCEED
«CR AVE G . CR
<ALTOMATIC . TERNMIMATE
~RECYCLE .

4 % @ p % s & 8 4 0 g g b 3 2 * s 4

npn
FRCM ABCVE

RESET EXTENDED
VERE ACTIVE FLAG
AND KC MARKS
ALLOWED FLAG

" et

EXIT R30Q

CHANGE CONTRLL NGTES

LOGIC REV Ol PCR 405,490,518,6044614
REV €2 EDITORIAL
REV 03 ECITORIAL

LI T T T T B T |
LI I L A A L

NOTEz REFER TO
ASSUMPTIONS FOR
DEFINITIONS OF
ADCIT IONAL DISPLAYS
AVAILLABLE IN THIS
ROUTINE.

WHEN FINISHED WITH
DI SPLAY

KEY IN PROCEED

e ¥ 4 4 % 2 ¥ F g 5 4 4 g & 0 4 &

a0 5 0 0

EXIT R30
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PURPOSE:

ASSUMPTIONS:

PROG
CGNT

1035

RENGEZVOLS PARAMETER LDISPLAY ROUT INE (R31) REYV 03 12/03769

(1) TC DISPLAY AT ASTRONAUT REQUEST LGC CALCULATED RENDE ZVOUS PARAMETERS (RANGE, RANGE RATE, THETAl.

{L) RANGE AND RANGE RATE ARE CALCULATED BY THE LGC GN THE BASIS OF THE STOREC LM AND CSM STATE YECTORS AND DO NOT
REQUIRE THAT THE ISS BE UN. THE ISS MUST BE ON AND ALIGNEDR TO A ®KNOWN® ORIENTATION IF A CORRECT DISPLAY OF THETA
1S DESIRED. THE RANGE/RANGE RATE/THETA DISPLAY IS NOT INHIBITED IF THE ISS IS NOT ON AND ALIGNED. THE

RENCEZVUUS RADAR IS NOT REQUIRED TO BE OPERATING.

{2y TC MCNI TCR THE PROGRESS OF STATE VECTOR INTEGRATION: THE TIME ASSICIATED WITH THE ADVANCING (REGRE SSING)
STATE IS AVAILABLE BY KEYING IN VOGN3BE:

LALEY]
RI1I-TET-HR S
RZ-TET-MINS
R3-TET-SELCS

TET-THE TIME (GET) TO WHICH THE STATE VECTOR INTEGRATION PROCESS HAS PRESENTLY CALCULATED THE STATE
VECTOR. IN HRS,MI NS, AND SECS TO NEAREST .01 SEC.

{3) IF NAVIGAT IDN MARKS ARE MACE AFTER THIS RUUTINE 1S SELECTED AND RUNNING, THE EFFECT OF THE MARKS ON THE STATE
VELCTOR WILL NOT BE ExHIBITED IN THE DISPLAY GFf RANGE AND RANGE RATE. TO SEE THE EFFECT OF THE NAVIGATION MARKS ON THE
RANGE AND RANGE RATE IN NS4, THE ASTRONAUT MUST TERMINATE THIS ROUTINE (PROCEED}) ANC RE-SELECT IT (V83El.

L]

{4) 1IF R31 IS RUN FOR A LUNG TIME IN COASTING FLIGHT THE RANGE AND RANGE RATE INFURMATION IN N54 WILL BEGIN TO
DEGENERATE BECAUSE OF THE CONIC EXTRAPOLATICGNS OF THE STATE VECTORS.

{5) THE RCULTIME IS SELECTEC BY THE ASTRONAUT BY DSKY ENTRY.

LGC GRGOUND CREW

+LRENW
SLRIUTINE
«SELECT ION

START RENDEZVODUS tessresccanancsasnes KEY IN VO3E #10
PARAMETER DI SPLAY . emmemmmmmemcceeeees '

ROUT INE (R31}

L T )

R3I1/LUM INARY
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DG EXTENDED VERS
INTERLOCK ROLTINE
{RT6 ),

IS AVERAGE G
FLAG SET?

« ARE EITHER AS-
« CENT OR UES-
+ CENT PROGGRANMS

IN PROCESS?

EXTRAPOL ATE .
CSM STATE .
VECTOR TO "
PRESENT TIME .
LSING PRECI- .
SION INTEGRA~ .
TICh ¥C ESTA- .
BLI SH BASE -
STATE VECTOR .
FLCR SUBSEC- .
UVENT EXTRA~ .
PCL AT IONS -

. EXTREAPUL ATE
. CSF STATE

L T LA T L R T T I A T O Y T B Y T B B L B )

*sras e rassEsERaR RS

D3 EXTENDED VERB
INTERLOCK ROUTINE

{R76)

s & % F 4 g w3 4 e

% 4 8 % e B & & % & 4 % s o w T s 8t g & s o4t st st

« 8 * a9 % s a3 " 2 4+ s s 0,
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« YECTCK TC

« PRESENT TIME
« USING PRECIS-
« ICN INTEGRA-
« TION TU ESTA-
= BLISK EASE

« STATE VECTOR
« FOR SUBSEQU-
« ENT EXTRAPG-
« LATIONS

IS SLR-
FACE FLAG
SET?

L S N R I

EXTRAPCLATE
LM STATE
VECTOR TO
PRE SENT
TIME USING
THE PLANE-
TARY INMER~
TIAL QRIEN-
TATEGN SUE-
ROLTINE

* 2 a * 9
L3

EXTRAPCLATE
LM STATE
VECFCR TO
FRESENT
TIME LSING
PRECISION
INTEGRA—

LR S I B N A

PR P R T T R e i I P I e N I R L T I R I L I I

ISP SR R IO SRS R SR I T R Y S B R B L L I I Y I L T T A

e 8 & 2 & " ¥ & " 8 2
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ssessean

MON

TO PRE- . . . .
SENT - . . .
TIME . . . -
LSING .. - .
PLANET- . . - -
ARY IN- . . . .
ERTIAL . . . -
ORIEN- . . - .
TATICA . . .
SLBRGL- . » . -
TINE . . . .

CALCUL ATE RANGE,
RANGE RATE, AN
THETA.

iS5 EXTENDED VERB
ACTIVE FLAG S5ET?

.Y N
« RESET THE MO

» MARKS ALLORED
» FLAG.

. EXIT
. K31

FLASEF VERB-NUUN TU
REQULEST RESPUNSE AND
CISPLAY RENDEZVOLS
FARAMETERS =

. 1040
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#230
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FLASH TC REQUEST
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L I T . L T I e

LRI S

Vie hS4

R I-RAN

RZ-RANGE RATE

R3-THE

RANGE-CALCUL ATED
RANGE TG CSM.
NAUTICAL MILES TG
01 AM.

NEAREST

RANGE RATE-
CALCULATEC RANGE

GE

TA

RATE BET#EEN LM AND
CSM. NEGATIVE SIGN
INDICATES CLCSING.

IN FPS TC NEAREST

«1 FP5.

THE TA-ANGLE BETWEEN
LM #Z AXIS ANC ThE

LOCAL RUFIZONTAL
PLANE AT THE PRESENT

TIME REFERENCED TO

THE DIRECTIGN CF
FLIGHT. { SEE SECTION

S5e6.T.l

MNEAREST

OF R567 FOR
DETAILED DESCRIPT-
iION). IN DEGREES 1O
«01 LEGREE

WAIT FCR KEYEQARC

ENTR Y

TERMINATE FLASH UPCA

RECEIPT UF PROCEEU,

RECYCLE,y CR TERM-
INATE
T P -R
+E «R .E
R -U «C
¥ «C Y
o - E -C

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

" et os s

L ]

sersscsnsssasananse s

-

OF RENDEZVOUS
PARAMETERS.

LI L T R . T I R B R )

LR N L I I I T

TO TERM INATE THIS
BISPLAY, KEY IN
PROCEED

taw

EXIT

1041
R3I1/LUMINARY

#2560

#2170

#280

R 290

£300

#310

R31/LUMINARY



R31

RESET EXTEMDED VERB
ACYIVE FLAG

EXIT
R31

CHANGE CONTROL NOTES

REY C1 PCR 19C+614,022
REY C2{LUM 1A) PLK 654,EQITORIAL
REV 03 ECETCRIAL
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PURPOSE:

1051

LGC/CMC CLLCK SYNCHRONIZATICN ACUTINE (R33) REV 01 01/09/6%

ASSUMPT IONS: (1)

PROG
CONT

2}

i3}

dessassrsasee

L T I e T L

TG SYNCHRONIZE THE LGC CLOCK WITH THE CMC CLOCK.

SYNCHRON IZATION REQUIRES A DETERMINATION OF THE VALLE €F THE DIFFERENCE BETWEEN THE TWO CLOCKS . THIS VALUE MAY
BE OBYAINED DIRECTLY FROM COORDINATED READING OF THE TWO CLOCKS DR MAY BE PROVIDED BY THE GROUND FROM DOWNL INK
MONITORING COF THE CLOCKS.

THE LGC 15 OGN, THE CMC NEED ONLY BE ON UNTIL SAT [SFACTORY COMPARATIVE READINGS HAVE BEEN MADE BY THE CREW OR
GROUND .

THIS ROUTINE LS SELECTED BY THE ASTRONAUT BY DSKY ENTRY,

LGC GRCUND CREW

+LREW
«ROUT INE
«SELECTICK
. csrann

DO I HAVE A PRECISE
VALUE FOR THE DIF-
FERENCE BETWEEN THE
CMC AND LGC CLOGCKS
SUPPL LED FROM THE
GRGUND?

#10

-

#20

« * 2 * & 3o

WAIT FOR KEYBUARD esvesevrerssascessses KEY IN VOONGKS

ENTRY.

.
LI I TR B T T B N I T

R33 /LUMIL NARY
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R3II/SUNDANCF
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CONT INUE UPON

RECEIPT OF ENFER

»E
L)
«T
+E
R

RELORL CONTENTS OF
LGC CLLCCK AT TIME

OF ENTER

LR R NI W T

R R SR

LI T T Y S )

L I N N R R ]

CONFIRM SEL E-
CTICN GF THIS
ROUTINE (R33)
IN THE OTHER
VEHICLE.

-
.
.
.
-
- -
. .

PERFCRM COUNT -
DGWN WITH CREW
MEMBER IN )
CTHER VEHICLE
TO I NSURE
SIMUL TANEDUS
DEPRESSION OF
BOTH ENTER
KEYS,

«sase KEY [N ENTER

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

L R O I R I I T B T B S T T A T T ST R SR

LI B L S S I T L T R B T I )

LI O T T T O S U T PSP

LI I

LI e N L A I R T L)
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HOLD
LR NN
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® 4 4 % a3 4 & 5 0 % 3 b 8 g 2 s sV s gt g s
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L R

* & % % 5 4 % ¥ 4 g4 & & 4 8 & 3

- e s e

«ss DISPLAY LGC

CLOCK

. TIME ON DSKY:

V06 N65
RL-HRS
R2-MINS5
RI-SECS

R3 TO NEAREST .01

SEC.

-

esssnesrnssanen

PR TN TR T D I A I D T R RO B T T L T R S

LI R I I R e e

MONITOR DSKY:

OBSERVE DIs-
PLAY OF LGC
CLOCK Y IME OF
ENTER.

TI ME

QBTAIN FROM
THE CM{ THE
CMC CLOCK T IME
OF SIMULTANE-
OUS ENTER [NTO
THE CMC (VIA
YOICE LINK).

COMPLUTE TIME
CIFFERENCE BE-
TWEEN COMPU-
TER CLOCK
TIMES.

00 I WISH TO
TAKE MORE DATA
POINTS?

Y «N

UBTAIN AVER-
AGE OF ALL

LI R A T

* 8 *

L L T S RN I S R |}

« s *

L I SR B I B I L L T S ]

L)

¢ & " s 82 * & ¢ * & & * a2 o s 4

I L T L T L L T T R T e B T S N T L T DRI B
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semsscststanene

CHANGE CONTRCL MCTES

LOGIC REV €1 PLR 513

VERB 55

. 00 EXTENDED

aseserrsensscansrnase

- -

TIME DIFFER- .
ENCES -
DO I WISH TO MAKE
THES CORREC TION TQ
THE LGC CLOCK?
-Y o N
. EXIT R332

DO EXTENDED VERB 55
AND LOAD THE AVERAGE
TIME ODIFFERENCE.

D0 I wISH TO RECHECK
THE CLOCK DIFFER-
ENCES ?

N Y
-
EXIT R33

P L

» a4 v s a "

[ A L I

* & 5 4 8 & * 5 g ° b & s K g o B g * 5 " 3 5 & "
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PURPOSE:

ASSUMPTICAS:

++

+0
+E
+)
++

2
DIY
2

PROG
CONT

1057

RENDEZVOUS OUT-OF-PLANE DISPLAY ROUTINE (R36} REV 02 12/03/ 69

(1) TO DLSPLAY AT ASYRUNAUT REQUEST LGC CALCULATEG RENCEZVOUS OUT-DF—-PLANE PARAMETERS (Y, Y DOT, PSI)

{1} THESE PARAMETERS ARE CALCULATED BY THE LGC ON THE BASIS OF THE STORED LM AND CSF STATE VECTORS AND DO NOT
REQUIRE THAT THE I5S BE OGN.

{2) TC MCNITOR THE PRUGRESS OF STATE VECTOR INTEGRATION, THE YIME ASSOCIATED WITH THE ADVANCING (REGRESS ING}
STATE 1S5 AVARLABLE BY KEYING I M VOON3BE:

V0O&aN38

RI-TE T-HRS
R2-TET-MINS
R3-TET-SECS

TET-THE TIME (GET) TO wWHICH THE STATE VECTOR [NTEGRATION PROCESS HAS PRESENTLY CALCULATED THE STATE VECTIR.
IN HRS¢MINSy AND SECS TC NEAREST .01 SEC.

{31 THIS ROUTINE SHOULC NOT BE CALLED WHILE AVERAGE G I35 RUNNING.

4} THE ROUTINE IS SELECTED BY THE ASTRONAUT 8Y OSKY EATRY.

LEGC CROUND CREW

«CREW
«ROUTI NE
+SELECT ION

START RENDEIVOJS essservamsneresssese KEY IN VIOE
UUT-OF-PLANE DISPLAY . - -
FOUT INE (R36)

U0 EXTENDELD VERB esesvennsssssvasesss DU EXTENDED VERB
INTERLCCK ROUT INE . . INTERLOCK RDUTINE
R1&) {R76)

[ TR I Y R I
a * 3 g g n 4 4

#10

R36/LUMINARY
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.
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. .
» -
. .
. .
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- .
a .
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- .

[

SET TLENVENT} TO TIG

FLASH VERB NOUN TO
REQUEST RESPONSE AND
OI SPLAY TUEVENTI;
v06 N1&
R1-T {EVENT )-hRS
R2-TIEVENT) ~FLNS
R3-TULEVENT )-SECS

TUEVENT): TIME
(GeEeTe) FLR WHICH
OUT-0OF-PLANE PARA-
METERS ARE CESIRED.
IN HRS, FINS, ANC
SECS TO NEARESTY .01
SECCALS.

A SPECIAL CASE IS
ALL ZERUES, LDADED
BY ASTROMAUT 4 INCI-
CATING PRESENT TIME

L R R T L T T I Y

LI B )

.
IEE PR NN TR LR

L N T R R S S R S T R TS R '}

MONITOR CSKY:
OBSERVE VERB NOUN
FLASH TO REQUEST
RESPONSE AND DISPLAY
OF TIME AT WHICH
CUT-0OF-PLANE PARA-
METERS ARE DESIRED.

DO 1 wISH TO HAVE
THE LGC CUMPUTE
FARAMETERS FOR THE
PRESENT TIME?

. ¥ N.

R T Y T ]
L T T T

ARE ALL THREE
REGISTERS ZERD?
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. . ) . . .. R 36/LUMINARY
. . . . . AM [ SAT- .
. . . . « ISFIED .
. . . . . AITH THE .
. . . . . DISPLAYED .
. . . . . TIME? .
- . L] - - T - *80
. . . . . N
** - » —_—== » . T - -
+02 . o WAIT FOR KEYBUARD tesemseceensencessseses KEY IN V256 . .
+936 « . ENTRYZ . . AND LOAD . .
+ . . . NEw DATA . .
. . . . (ZERCESs IF . .
+02 . . . PRESENT . .
++ » - « TIME) . . #en
« . TERMINATE FLASH UPON . . .
. . RECEIPT GF PRGCEEC, . —— .
e o TERMINATE,; OR NER  esceeasesessseseasss KEY IN PROCEED . #100
. . CATA. . - - .
- » - - »
. . NEh S . .
. . LCATA  .E R . .
. . . TR .C . .
e e mmm—mme——— WM G . .
. . STCRE NEW .1 .k . .
. . DATA N E . .
. e e WA WD . .
. . . T . . 110
. . . E . . .
e aeeees 6L TC . . .
. e . .
. BELOW . ]
. . . . #120
. §S TIEVENT) ZERC? . .
. o Y . .
. . EXJRAPOLATE LM . .
. . ANG CSM STATE . .
. . . . R36/LUMI NARY
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+02
+EDIT
+
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[,%]

HOLD

SNAP

L Y

L T I T L I T L I N DR B R e e N LT I

« v+t »

% e 8 g P g

VECTCRS TG TFRE
PRESENT TINME
USING PRECISION
INT EGRAT fUN.
(NDJE: SINCE
R36 USES PRECI-
SIGN INTEGRA-
TIONe 1T SHOLLD
NCT EBE CALLEL
WHELE AVERAGE G
IS RUNNING.)

EXTRA
AN €
VECTO
TIME

TUEVE
PRECIE
GRATI
{NQTE
USES

INTEG
SHO WL
CALLE
AVERA
RUNNI

POLATE iM .
SN STATE

RS 10 THE
CEFINELC BY
MT) LSENG
SION INTE-
Ch.

i SINCE R36
PRECISION
RATICh, IT
D NOT BE

L WHILE

GE G IS
NG« .

———————————

L L T B

CALCY
FLAMNE

LATE QuT-Df—
PARAVMET ERS:
]

FLASH
REQLE
CISFL

VERB NCUN TC
ST RESPONSE ANo
AY ReNCEZVCUS

GUT-CF-PLANE PARLA-

ssmsssssrrssnraBL

P e I L L T L. R e T I T

DSK Y3

DBSERVE VERB NGUN
FLASH 7O REQUEST
RESPONS £ AND CISPLAY

P T T R R e L

L R L R R R )
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a8 2 4

sesmavs

METERS:
VOENSD
RL-¥
R2-Y 0UT
R3-PS1

INOTEZ FOR UEF-
INITIUNS REFER TO
SECTIGN Se6eT.3
OF R56T}.

Y—IN KALTICAL
MILES TO NEAREST
«01 MM,

Y COT-IN FPS TQ
TC MEAREST .1 FPS

PSI-IN OEGREES
TC MEAREST .01
DEGREE .

-

WAIT FOR KEYBUAKD
ENTRY :

TERMINATE FL ASH UPUN
RECEIPT CF PRGCEED,

TERMINATE, DR RECYCLE

R P
+E «R
«C -0
Y .C
«C -E
oL «E
o £ -C

U

«R

LR I L I T

4P e ss s me s IR RRddd

.

sesennsanvenceesesss KEY IN PROCEED

CF RENDEZVOUS OQUT-0OF
-PLANE PARAMETERS

DO I wlSH TO RECEIVE
ANOTHER DATA POINT
FOR A DIFFERENT
TIME ?

4

CRL T S T T
s " 4 x5 * a2 s % s s # e s s |
- |

« KEY [N RECYCLE
V32E

EXIT R36

O T R S R 4

. " " g

.
.
-
.
.
-
-
.
.
.
.
.
.
-
.
.
.
.
.
.
.
.
.
.
.
-
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o #230
-E
R
‘M " A n
o1 FRCH
of¥ ABUVE
«A .
o T -
«E .
- . #240
RESET EXTENDED
VERE ACTIVE
FLAG AND NC
MARKS ALLOWED
FLAG
. #250
EXJT
R36

LCRANGE CONTRUL NOTES

LOGIC REVW Gl PUR 4C7,¢&14
REY gziLum 10) PCR 93&.4,EDITCRIAL

RIG/LUMINARY



PURPOSE:

1065

DPS/APS THRUST FallL ROUTINE (R40Q) REV 03 12/03/69

(L) TU MOUNI Tt]R THE IMU PIPA QUTPUTS FCR EVIOENCE OF CP$S OR APS THRUST.

(2) TG INITIATE ENGINE FAIL PRCCEDURES IF THE THRUST MONITOR INDIGATES A LACK OF ENGINE THRUST,

ASSUMPT ICNS: (1} THIS ROUTINE IS CALLED EVERY 2 SECONDS BY SERVICER.

PROG
CONT

{2)  THE THRUSTING PRCGRAM wilL DEFINE THE THRESHOLC VALUE FOR THE DELTA V COMPARISON TG BE ONE OF THREE VALUES;
[A) DPS WITH DOCKED CS5M = 12 CM/SEC

(B} CPS WIFH LM ALONE 36 CM/SEC .
(C) APS mITH LM ALONE 308 CM/SEC

i H

THE DPS VALUES ((A) AND (B)) ARE SUCH THAT NORMAL 10% THROTTLING WILL NOT INDICATE A THRUST FAILURE.

{3) THE THRUSTING PROGRAM WILL INITIALLY SET THE DELTA V CGUNTER TO &.

LGE GROUND CREW

« LGC
«ROUTINE
«S ELECT ION

START DPS/APS THRUST
FALL RCUTINE {R40)

rio
RESET STEER FLAG Tu
GISABLE THRUST
VEC TGR CONTRCL.
INGFEz IF THRUST 15§
SATISFACTCRY THIS 820

FLAG wiklL BE IMME-
DIATELY SET AGAIN.

R4O/LUMINARY
R&0O/COLOSSUS



SEE BELCW).

s * & 3 0

L N R

L D I O Y T R L I R A ]

SET LSE-CR-JETS

FLAG IN DAPBOOLS.

rew

EXIT R4C

AUK FL

AG SET?

SET LSE-WR-JETS

FLAG IN DAPSOUGLS.

P L
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+03
+E0IT

I B S

L L

EXIT R40

Is

THE ABSULUTE

VALLE GF ThE TGTAL

DELTA ¥ MEASLRED BY

THE PIPAS OVER THE

LAST SERVICER CYLLE
$S THAN THE THRES-

LE
FL

LD VALUE?

B 3 g % B 4 ¢ 5 5 f & 3 g

. a4 & ¢ 3 g

-

Ne

SET STEER FLAG TC

ENABLE THRUST
VECTCR CCMTRCL.

SET LELTA
COLNTER =

IS GIMBAL CFF
DI SCRETE PRE—
SENT FROM THE

DF5S?

«N

Y
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4 8 & & & N 4 3 8 g 0w g o ¥ & 4 b

PO Y T PO )

» * 0 4

SET LSE-GR-
JETS FLAG IN
LAPBOULS

2 0 ¢t o & % & a0 3

RESET ULSE-QR-JETS
FLAGC IN DAPBOOLS

15
Co

THE EELTA ¥
ULNTER = C7?

s & B ¥ & a4 *

Y N.

CECREMENT THE
DELTA VvV COUULNTER
EY 1

CUMMAND Z2ERD
ATTITULE RATES

SET USE-QR-JETS
FiLAG IN CAFEEELS

¢« % 5 3 b

L
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EX IT R40

SET ICLE FLAG TO
DiSABLE R4l CN NEXT
SERVICER PASS

. 4 e *

SET THE DELTA ¥
CCUNTER = 4

CALL V97 DISPLAY
{SEE "p" BELCW.)

.« ¥ a 4 s

EX IT R&40
"am
FRCK¥ ABCVE

CHANGE VERE BUT
RETAIN PRESENT NUUN
AND CISFLAYS IN R1,
R2 AND R 3. FLASH
VERB-NCOUN TU REQUEST
FLEASE PERFURM EN-
GINE FAIL PROCEDLRE :
VI TNXX

P I T T T )

4% cegsusrensans

MCNITDR DsSKY:

PDGES VERB-NCUN
FLASH REQUE ST PLEASE
PERFURM ENGINE FAIL
PRUCEDURE S?

Y N.

DO I WISH YO VERIFY
THE LGC ENT EKPHRETA-

ch o

. " 3 &

* & " 5 B * 4 e

\
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L L L S ]

»

WAIT FOR KE YBOARD
EMNTRY

.

esdssssasssNES

.o

* & 5 % & v & 4 v ¥

assrsanansassne

TICN OF THRUST
FAILURE?

KEY IN PROCEED

-

COMPLETYLICN CF THIS
THRUSTING MANEUVER?
NCTE: CONS IDER TFRE
FOLLOWI NG =

(A} P12+F40.P42,
PT0,P71 — IT IS
POSSIBLE TC ATTEM-
PT CUMPLETION OF
THE MANEUVER USING
THE RCS.

IF IN P124P 70,
CR P71, VIGNBS (VE
{LM)} MAY BE SEL-
ECTED AT ANY T iIME
AFTER Tl TG ASS-
ESS THE NECE SSARY
VG COMPUNENTS . THE
TRI M MANEUVER
SHOULD NOT BE AT-
TEMPTED WITH THIS
DI SPLAY HOWEVER,
TO PERFURM THE RCS
TRIM MANEUVER PRO-
CEEL AS FOR P40
AND P42 AS
FOLLOWS .

IF IN P40 CR
P42, THE V16N8&S
CISPLAY (AN GNLY

4 8 % g 8 * 5 & & 4 & = a2 *

" T & 8 ¥ 3 % 4 g 4 & a4 & 8 3 o8 4 0.

P e T L L I R L I T R

1070
R40/LUMINARY
R40/COLGSSUS

¥#230

#240

250

#260

#2270

R4 0/ LUML NARY
R40D/COLOSSUS

(



ge?

BE OBTAINED BY

OPT ING FOR THE RCS
TRI M MANEUVER,
I+E+% KEY IN

WENT ER™ IN RESPON-
SE TO V97 (NOW}.,
THEN "ENTER™ IN
RESPONSE TO V99,
THEN "PROCEED"™ IN
RESPONSE TD V16N&40D
{V14N63 FOR P12,
P70 AND PTL).

(B} P40,P42 - TEE
NORMAL DISPLAY
[VOON4O-TFC 4 VG,
DELT A VM) IS AvV-
Al LABLE TO ASSESS
ANTICIPATED DURA-
TION OF BURN.

(C) Pl2+70+71 -
FOR AN ATTEMPTED
RESTART OF THE
MALN ENGINE THE
LGC WILL MAKE NO
CALCULATICON TO
ANTICIPATE A POSS-
IBLE MINIMUM [M-
PULSE BURN. V16NT7
{ TG AND V{Y}) MAY
BE SELECTED AT
THES TIME TO AS-
SESS TG. THE NORM-
AL DISPLAY (V16N63
-vl,H DOT, AND H}
IS ALSO AVAILABLE
TO ASSESS V1.

(D} PTO — FOR AN
ATTEMPTED RESTART
CF THE DPS THE LCGC
al LL EXERCISE NC
THROTTLE CONTROL
(THROTTLE WILL BE
SET TC MINIMUM}.
THE ASCENT GUID-
ANCE WILL NOT AT-
TEMPT TO CONTRGL
THE THRUST VECTOR

LR A T N

L R I I L T I R ]

4 8 % a 4 W T & g & % & s & % 4 &k 4 & ® ¢ % 2 3N oaoe * a4t g8t g8 o0y

i
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+03
+285
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TERMINATE FLAShH

UPON

RECEIPT GF ENTEH,

PRUCEED,
NATE.

«E Py
«h R
o ¥ «G
.E L
R «E
. ot

OR TERMI[-

PR

vevessmmnasrarssanss KEY IN TERMINATE

ULNTIL THE THRUST
LEVEL EXCEEDS A

A MINIMJM VALUE
[ABCVE MINIMUM
THRUST). THEREFORE
UNLESS THE CREW
ADVANCES THE THRO~
TFLE SOON AFTER A
REST ART AN OVER-
BURN COULD RESULT.
(E) P63 THRU P66~
THE DESIRABILITY
OF A MAIN ENGINE
RESTART §S QUEST-
LONABLE ANYWHERE
IN THE DE SCENT BE-
CausE OF THE LACK
OF LwMEDLATE AND
AUTOMATIC THROTTLE
CCNT RCL AND EBE-
CALSE THE GUIDANCE
EQUATEONS WILL AL-
WAYS RESUME AT P63
POINT (PRE-
HIGATE].

v3

4E.

2 % # & 8 B 4 P & & % @ 4 8

LI T

«« KEY IN ENTER

e P 4 & & 2 8 ® 4 T @ 5 * ¢ 0 * 4 a2 *

T T T N

PR L T R TR L R B S A A L
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. . . . .. R40/LUM INARY
) . . . .. #40/COLOSSUS
) .0 . A . .
. ; R . ..
) ) E . ..
. . DO FINAL . . DC FINAL AUTO- . .
- . AUTOMAT IC RE- <v-csssavensesennnss MATIC REQUEST . .
. . GUEST TERMI- . . TERMINATE ROU- . .
. . NATE ROUTINE TINE (ROO) . . #380
. . (ROO) e, .
. . . EXIT R40 . .
. . EXLT R4O . .
. . . .
. . . . 4390
. RESET ICLE FLAG . .
. 10 ENABLE R40 GN . .
. NEXT SERVICER ..
. PASS. . .
. . . . #400
. RESTORE NORMAL ..
. THRUSTING CISPLAY . .
. . . . ¥410
. EXIT R40 ..
. OPS AUTD THROTTLE IS .
- NG SET TO MINIBUM. o
TERNENATE ANY ANY FURTHER DPS .
THRUTTLE LP CCMMAND THRGTTLE CONT ROL .
. R0/ LUMINARY

- R40/COLOSSUS



IN WAITLIST

ZERO CPS AUTO
THRETTLE

SELELT CTHER R(S
SYSTEM.

-
-

SET LLLAGE FLAG

i35 THE PRESENT PRU-
GRAN F70 E€R FTL?

oY N
. Gd TQ
. wpn
. IN FRCGRAM
. IN PROCESS

RESET ICGNITIUN FLAG

g9 .

MLST BE DUNE 8Y THE

CREW.

P e T

LA I T A A

IS THE PRESENT PRG-

GRAM P7C OR PT717?
o b Y.
GCLTG .
IIF L] -
IN PRCGRAM -
IN PRCCESS .

L T T R A T LA T T T SR T PO ]

" .o

L R I I DL T AT Y T I T

LA Y TR R
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* s e s 0

CALL VERB 99 UISPLAY
{SEE "E™ BELLw}.

WAIT 5 SECCNCS

SET IGMITIGN FLAG

-

-

IS ASTRUNAUT R AG
SET?

oY N.

Gd.To EXIY
wpe (NCT E:

BELGH THIS 1S
NGT A
PRGGRAM
CR R4C
EXiT. RE-
FER CIS~-
PLAY RES-
PONSE AT
"E™ EELCH.

” El!

FRCM ABOVE

CHANGE VERB BUT
RETAIN PRESENT NOUN
AND CISFLAYS [N Kl
R2 AND R3. FLASH

s st s e

L N L T T I T B S R R I S T R S O I S A R L I I A B B B AR

MCNITOR DSKY:
CHSERVE VERB-NCUN

FLASH TO REQUEST

PLEASE PERFURM

s s e & % & 3 Y 4 4 w0 »

« ¥ 5 4 * 4o * 408

LA SR L I T

{
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VERB-NOLN Tu REQLEST
PLEASE PERFORM

ENGINE CN ENABLE.

VIIN XX

e ¥ 8 5 % 8 8 * 8 a4t 208 & 4 e ¢

WAIT FUR KEYBOARD

ENTRY

TERMINATE FLASHh UPUN
RECEIPT GF ENTER,
PRUCEEDy OR TERMI-

NATE
«F N
-R .

.E
N

s % & 8 % g5 u 0w

ENGINE CN ENABLE.

SHALL I PERMIY

tecescsssnsssnsavsare KEY IN TERMINATE

IGNITION?
N Y.
SHALL I ATTEMPT
TO COMPLETE THIS .
THRUST ING MANEU- .
VER LSING THE .
RCS? .
.Y Ne o
cesevarsrsenrsranaans KEY IN ENTER ..
GO Ta - .
npn ..
IN PROGRAM . .
IN PROCESS .« .
. V34E. .
tetassasssacasaseenntaess KEY [N PROCEED.

LA I S S I I )

PR R L L T N T R A T T R I B R )

LI T T B T
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«Q R o7
.C M +E
«E .l »R
.E «N -

-0 - A .

. oT L

- «E .

- ) 60.TOD
- - n Dl'

. » IN PRG-
- « GRAM IN
- « PROCESS

« RESET LLLAGE FLAG
. DU FINAL AUTOMATIC
« REQUEST TERMINATE
« RCUTINE (ROO)

. EXIT R40

- ANC PROGRAM
. IN PRCCESS

SET ASTRONALT FLAG

IS IGNM TULEN FLAG
SET?

- Y [
« RESUME STATIC
« DISFLAY CF VO&NXX

. .
. -
- .
- cas
. .
. -
. -
. -
- -

SssssasssrssNEteEn W

-

" 4 2 8 § % 8 & & 4 & 8 g % 3 o4 * 4

ba

FINAL AUTOMATIC

REQUEST TERMINATE
ROUT INE (ROO)

EXIT R&OQ
AND PRUGRAM
IN PROCESS

¢ % 5 B % 3 5 & ¥ 4 & 8 4 % 3 3 % s 8 v g 4 8 "

a8 s & % & 8 % 3 & % & B % 3 0B 8 g T 4 o8 8, ou s *

PRI R T S SR T R T Y

L L

4 8 s & * & 4 & & 3 8 & & " 2 oW ¢ 4

(
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++
+C3
+EDIT
s

. EXIT

. INGIE: THIS IS
- NOT A PRUGRAM
. CR R40 EXIT.

- REFER LOGIC

- ABOVE.)

. g

- FRCM ABOVE

COMMAMND ENGINE CA.

RESET PLLSES FLAG

RESTGRE PREVEOUS
GI5PLAYS

IS IMFULSE FLAG SET?
{FOR P7C AND PTI THE
ANSWER 5 ALWAYS
NOW )

N.

RESET IGNIT iUN FLAG

STANDBY FOR THRUST
ON

-
.
.
.
-
-
-
-
.
-
-
.
.
-
-
-
.
-
-
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q : R40/LUMINARY
g9 . R 40/COLOSSUS
RESET ILLE FLAG TO
ENABLE R40 CN NEXTY
SERVICER PASS,
. #700
CALL FCR RESET UF
LLLAGE FLAG IN .5
SEC.
—ee 710
EXIT R40Q
CHANGE CCNTRCL NGTES
LOGIC REV 01  PCR B,121,1445472,612
REV 02iLUiM 1B) PCR 838, EDITCRI AL
REV O3(LUM 1C) PCR 285, ECITORIAL
R&0D/LUM IN ARY
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PURPOSE:

ASSUMPTIONS:

++
+03
+ECIT
++

PROG
CONT

1081

STATE VECTUR INTEGRATION (MID TO AVE) RCUTINE (R&1) REY 03 12/03/69

(1) JO INTEGRATE THE STATE VECTGR CF THIS VEHICLE TO THE TIME AT WHICH THE AVERAGE G ROUTINE WILL BE TURNED ON BY
ThE CALL ING PROGRAM,

(2) YO DEFINE A MEW TIG IN THE EVENT THE STATE VECTOR CANNGT BE INTEGRATED TO THE TIME ORIGINALLY DEFINED AND TO
ESTABL ISH A PHOGRAM ALARM YO INFORM THE CREW THAT TLG HAS BEEN SLIPPED.

(1) "THERE 1% A SIGMNMFICANT AMOUNT CF TIME REQUIRED EY TRE LGC TO UPDATE THE LM STATE VECTOR. THE FOLLOWING
APPROX IMATE TIMES APPLY:

1«7 SECCNDS PER TIME STEP IN EARTH ORBIT

3.6 SECUNDS PER TIME STEP IN LUNAR QORBIT

«70 SECCNDS ON LUNAR SURFACE (NG TIME STEPS INVOLVED IN THIS CASE}
WHERE TIME STEP IS ECQUAL TC:

250 SECONDS IN EARTH ORBI T

350 SECGNDS IN LUNAR ORBIT

{2) TO MONITOR THE PROGRESS OF STATE VECTOR INTEGRATICA, ThE TIME ASSOCEATED WITH THE ADVANCING (REGRE SSING! STATE IS
AVAILAELE BY KEY ING IN VOGN3BE:

VOeN 38
K1-TET-HRS
R2-TET-MINS
R2-TET-SECS

FET-THE TIME {GET) TO WHICH THE STATE VECTOR INTEGRATION HAS PRESENTLY CALCULATED THE STATE VECTCR., IN HRS.,
MINS.y AND SECS. TO NEAREST .0l SEC.

{3) IF TiG IS SLLPPED BY THIS ROUTINE DURING P12 THE CSM STATE VECTOR IN THE LGC IS NOT UP-TO-DATE, AND THE POWERED

FLIGHT RR DESIGNATE ROLTINE (R29) MAY BE UNABLE TOQ ACCCMPLISH RR LOCK-DN.

(4) THE ROUTINE [S AUTCMAT ICALLY SELECTED BY Pl2, P40, P41, P42, P47, AND P63

LGC GRCUND CREW

LGC RCUT INE
SELECTILN
I!AH

SET MID1 FLAG

#1060

R41/LUMINA RY

LI I T T I
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4 g ¢ 0 4 g 08 8 5 @

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

oY N

IS THE PRESENT
TIME PLLS 20
SECONDS MINUS
TDECL GREATER
THAN ZERC?

«N Yo

TURN EN PRO-

« GRAM ALARM

« LIGRT ANEC

« STORE ALARM

. CODE 17C3

. . L GC

. . RCUT INE

« « SELECTION

- - H Bll
RESET MILC]
FLAG

.+,

LR T SR R T

[ T P T T T T T T S A R A S I

PE R Y T R

MONITOR DSKY PROGRAM
ALARM LIGHT DURING
THE PERLOD FRUM TIG
-50 SECONDS TO
BLANKING AT TIG-35.
IF LIGHT COMES ON
DURING THIS TIME
(AND ALARM CGDE IS
1703) 17T INDICATES
THAT TIG WILL BE
SLIPPED AS REQUIRED
TD GET THE STYATE
VECTOR INTEGRATED TO
A NEW TIG -30
SECONDS.

IF THi{S ALARM
CONDITION OCCURS THE
TFI OISPLAY WILL
CONTINUE TO CCUNT
BASED ON THE ORIGIN-
AL TIME UNTIL INTE-
GRATIGN IS CUMPLETE
AND A NEW TIG IS
ESTAELISHED. THE
DISPLAY WILL NOGT
BL ANK HOwWEVER UNTIL

1082
R41/LUMINARY
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140

¥50

260
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& * & 8 % g & % 4 b 8 g 8 8 5 4 & 3

LI O S I L D TR N T I R SN N SN R I Y D Y I N I TR DR )

« GEFINE TCECL TO

« BE EWLAL 10 PRE-
-« SENT TIME PLUS 20
« SECCNDS

IS INTEGRATILHN
FINISHED?

«N Y.

INTEGRATE THIS .
VEHICLE*S STATE

VECTGR CNE TIME -
STEP OR YO TODECL1 .
IF LESS THAN CONE
TIME STEP LSING .
PRECISION INTE- .
GRATECN. .
IS5 THE MIC 1 FLAG .
SE 1? .

.Y N.
15 INTEGRAT LUN .
F INI SHED? .

«N Ye o

THE NEW T [{( HAS BEEN
ESTABLISHED AND TFI
S REVISED.

& 53 4 & & % 8 ow & s o

OBSERVE THAT THE
COMPUTER ACTIVITY
LIGHT GCES OFF wHICH
INDICATES THAT THIS
ROUT INE 1S COMPLETE

-
-
»

EXIT R4l

{

1083
R4 1/ LUMINARY

#70

#8¢

#90

#100

#¥110

R41/LUMINARY



0¥

IS THE MID 1 FLAG

SET?
++ .Y Na
+03 . .
+EDIY . .
+ . -
+ - wAS TrRIS ROu-
+ . TINE CALLED BY
+* . P477%
+ e e
+ . M Y
+ . - -
+ - - -
+ .  ———=- ————— .
+ . SET Tlg= .
+ . TCECL PLUS .
+ - 299 SEC- .
+ . ONDS .
+ s TTEEmTm——— -
+ - . -
+ . . .
+ . . .
+ aue e "o
+ - . -
+H}3 EXIT EXIT ExXIT
++ R4l R4l R4l

CHANGE CONTROL NOTES

REV C1 PCR 437,556,614
REV OO0(LUM 1A} PCR 758, 76al.}l
KEV 03 ECITCRIAL

1084

R&1/LUMINARY

#120

2130

#1640

R&41/ LUMINARY



PURPGSE:

ASSUMPTICAKS:

++
+03
+ECIT
++

PROG
CONT

1087

AGS INITIALIZATION ROUT INE {R47) REV 03 12/03/69
{1) TC FROVIDE THE AGS ABORT ELECTRUNICS ASSEMBLY (AEA) WITH THE LM AND CSM STATE VECTORS (POSIVION, VELOCITY, TIME}
Ih LM IML CCCRDINATES EY MEANS CF THE LGC CIGITAL DOWNL INK .

(2) YC ZERD THE ICLUs LGCy AND AEA GIMBAL ANGLE COUNTERS SIMULTANEOUSLY IN ORDER TD ESTABLISH A COMMON ZERD REFERENCE
FOR THE MEASLREMENT CF GIMEAL CEULER} ANGLES WHICH DEFINE LM ATTITUDE WITH RESPECT TQ THE IMU STABLE MEMBER.

{3) YC ESTABLISH ThE GROUND ELAPSED TIME OF AEA CLOCK ZERC IF THE AEA CLOCK IS ZERDED DURING THIS ROUT INE.

{1) Thi LGC CONNLINK DATA FORMAT AND SCALING ARE DEFINED IN SECTEON 2 OF RS67.

t2) THE CAPABILITY FU SELECT AN LGC PROGRAM (V3TE-—E CTHER THAN POO) IS INHIBITED BY THE LGC DURING THIS ROUTINE
WHEN THE NO-DU-YERB-37 FLAG IS SET. V37 USE AT THIS TIME wILL RESULT IN A PRUGRAM ALARM (01520). RESTORATION OF
PROGRAM SELECTICN CAPABILITY REQUIRES CCMPLETION OF THIS ROUTINE OR SELECTICN OF POO.

£3)  THIS RUUT INE IS SELECTED 8Y THE ASTRONAUT BY DSKY ENTRY AND IS COORDINATED WITH THE PARALLEL AEA PROGRAM PBY
ASTRONAUT PRUCEDURE. THIS ROUTINE MAY BE CALLEU AT ANY TIME THAT ANOTHER EXTENJED VERB IS NOT IN PROCESS.

(4) IERCING CF THE ICCU, LGC, AND AEA GIMBAL ANGLE COUNTERS OCCURS WHEN THE IMUSE FLAG IS NOT SET AND THE IMy
IS NOT BEING LSED.

(5) TkE LAP IS5 TURNEL GFF CURING CDU ZERD.

LGC CRCUND CREW

+LREW
«PROGRAM
«SELECY ION

START AGS INITIALI= seveevienanasnseaaess KEY IN V4TE 7 K10
ZAT ICN ROUTINE (R&47) - —————— e

R&7 /1L UMI NARY
. 4T/ SUNDANCE



g0

CC EXTENGCED VERB
INTERLOCK REULTINE
(rR76)

IS THE REFSMMAT FLAG
SET?

«N

-

TURN Ch PROGRAM
ALARM BLT DG NOT
CHANGE CURRENT
DiSFLAY (PROGRAM
ALARM IF CALLED
WwILL BE 0€22Q);
ViS5 ANO9
RI-D>xxxx
RZ-XXX XX
RI~ RXEXX

NCTE: WhEM CALLEL
THI S DISPLAY WILL
SUSPEND THE
CURRENT CISPLAY
AND TLRN UN THE
KEY RELEASE L IGRT

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

T RO S
o
C
-
-
[

. -
Sassseunucensnasns e

- -

-
PesassrssersrnsuvEnan

PREPARE AGS FOR
INITIALIZATION

D0 EXTENDED VERB
INTERLCCK ROUT INE
{R76)

[ R S N L ]

DOES PROGRAM ALARM
LIGHT INDICAT E THAT
THE iMU IS NOT

AL IGNED ?

THIS ROUTINE May
NOT BE PERFORMEC
wiTHOUT AN AL-
IGNED TMmu.

EXIT R&47

LI R A R T ST T ')

—

1088

R4T/AUMINARY

R&T/SUNDANCE
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#40

¥ 50

#60

R4T/LUMINARY
R47/SUNDANCE

(



40>

HOLD

sssanave s

SNAP

. "o

. BELOW

. RECORD Ge+E.T.
. OF ENTER KEY

. DEPRESSION AND
. STORE AS K.

FLASH VERB-NQUN TO
REQLEST RESPLNSE AN
OISPLAY STORED
G.E.T. CF AEA CLOCK
ZERG {K):

- V06 N1s

R1—-K—-HRS

R 2~ K-MIN

R3-K-5EC

K- GeE.T. OF AEA
CLOCK ZERO IN HRS .,
MINey SEC. TC NEAR-
EST .01 SEC.

wAIT FOR KEYBUARD
ENTRY

L
L N T T

L L L T T S

L]
(I DL T T IR B I I R L Y B e I

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

PR L T S Y T

sSasssamssstss v

asssssserssanan

L N L T I R I I I N L R T U R I D B B |

3 & " 8 5 » T 2 3 s * 8 o8 b g % e g

MUNITOR DSKY:
OBSERVE VERB-NOUN
FLASH TO REQUEST
RESPONSE AND DISPLAY
OF G.E.T. OF AEA
CLOCK ZERG (K).

-

DO I wWlSH TO PERFORM
AEA CLUCK ZERD?

¥ Ne

L I Y

KEY IN RECYCLE
V32E

(NOTE: KEY IN
THE “ENTER"

L B A L I R I I N T L S R I |

N

o & % 4 s & g 4 B 4 s 4o

LI TR R R ]

i

1089
R4T/LUMINARY
R4T/SUNDANCE
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#100

#110
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ot

LN R T L L

L R N I I T I R R B R R RO R R O ]

LI I R T D T R TR I TR RS R

LI I I D R I I T A T L I T R R DL R R T A T L

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

.

meesssarnsa

STMULT ANEQUSLY
ON DSKY AND
GEDA )

L A Y B 2 I Y S |

CO I HAVE A MORE

PRECISE VALUE CF K
TRANSMITTED FROM

GROUND AFTER COMPAR-

ISCN OF AEA ANDC LGC
DOWNLINK DATA #OL-
LOWING THE LAST AEA
CLOCK ZERO?

N

1S THE DISPLAYED
VALUE OF Kk THE
CCRRECT G.E.T .
OF LAST AEA
CLOCK ZIERO?

[N I O 2 T T B O T R I B

-

REFER TO K RE-
CCROED DURING
LAST EXECUTIGN
CF Ra&7

)
-

LT T B S R R I A S ]

. v . e

L L . T T R I

LI I R Y T

[ I I T B L L |

* s 8 % 4 4 * 4 * = % & 3 8 ® 4 "

[ BN
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R4T/LUMINARY
R4T/SUNDANCE

#120

#130

#140

#1500

#1160
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R4T7/SUNDANCE
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s

. 1091

RECELPT OF PROCEED, .
RECYCLE, TERMINATE
OR NEw DATA

ssessmsascassssses KEY IN PROCEED
- #190

«F T &R aNEW
-R .E .E «DATA
-0 R .C -
«C oM LY .

.. R S R4 7/ LUMINARY
.. .. ool R47/SUNDANCE
- « + REFER TO K .
.. . . OBTAINED FROM .
.. « .« GROGUND .
.. . . . . 70
veeerasescsanssancas « KEY IN V25E AND .
. LUAD NEW VALUE .
.. . OF K .
.. . 2180
- RECORD K

TERMINATE FLASH UPON ... - -

o N
«E oN WL STORE
<D A LE NEW DATA

A ..

#200

* "A!l

«BELOW.

#2110

4 % 8 4 K 8 ¢ % s e N o4 g oy g,

SEV MC-DC-VERB-37 .
FLAG -
. B R4T/LUMINARY

. - R4T7/SUNDANCE



(!g?

MAINTALN STATIC OIS-
PLAY OF K IN Rls R2y
ANG R3.

(NOTE: W5CNL1é wWILL
FLASF UPUN COMPLE-
TiON CF TRANSMISSIGN
OF DO®WN LINK LIST

10 TEMES .}

L

EXTRAPLLATE CSM ANC
LM STATE ¥ECTURS T
PRESENT TIME USING
PRECISICN INTEGRA-
TION

{NOTE: EARTH/LUNAR
SCALIM I35 OCNE
AUTOMATICALLY IN
THE INTEGRAT IGN
SUBRGLTINE. )

TRANSFCRM CSM ANC LM
STATE VECTGRS IANTC
MU COORCINATES.

SUBTRACT K FHUM EALH
STATE VECTGR TIME

LI L I

I P L TP T

L N L I I N DL Y R S R A

P P T L T T

1092
R4T/LUMINARY
R&7/SUNDANCE

#220

#230

£240

#250

#260

#2170
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qoﬂ

+4
+H3
+EDIT

L S B N

+ *
+ O
w

LIS Y

PLACE EACH CUMPUNENT
{GR COMPCNENT/4 )

OF CSM AND LM POSI-
TION ANLC VELOCETY
AND CSM AND EM STATE
VECTOR TIMES (EACH
RECUCEL BY K) QN THE
AGS INITIALIZATICN
DCWNL INK L IST.
TRANSMIT THIES LIST
TEN TIMES. FCRMAT
FOR STATE VECTORS IS
Tw(S CCHFPLEMENT,
ROUNDED OFF. (SEE
SECTION 2 OF R567.1)

WAIT APPRUX IMAT ELY
20 SECGNDS FCR DCwN-
L INK TRANSMISSION.

IS IMLSE FLAG SET?

«N Y.
IS I¥L BEING .
USED? e

oA Yo na

WAIT 1 SECOND..

-
-

.

. e
« e
. e
s s
- se
s

L N A T T B T B

LIS I ]

. v aw

L L I T I A I T T I O I ]

L e e e R L T I e R I R I T T R I A T T )

{

1093

R4 T/LUMINARY

14T/SUNDANCE
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#290

#300

#310

#320

RGT/LUMINARY
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410

H0LD .

*
LA T T B )
.

.

ZERD JCLU
LCCUNTERS (IN
LGC) AND TRAN-
SMI¥ CLU ZFERU
DISCREIES TO
THE AEA AND
THE ICCUS.
HCOLD DI SCRETES
FOR .32 SEC .
WAIT 10.24 SE-
CONDS FCR CCU-
NTERS TO INCR-
EMENT

{NCTE: CLRING
COU ZERD THE
CaP IS TURNEC
CFF.)

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

RESET NO-CG-VERB-37
FLAG

-
-

-
.

D L I L

FLASH V50N16 (BUT DC eevescssssovenseanee MONITOR DSKY:

NOT CHANGLE R1,» R2Z
R3) TL REQUEST RE-
SPONSE AND TL IMDI-
CATE COMPLETION OF
DCWh LINK TRANS -

wAl T FGR KEYBCARD
ENT RY

Tessassasnensssrnt s

OBSERVE VERB-NGUN
FLASH TO REQUE SY
RESPCNSE AND INCLCA-
TION GF CUMPLETICN
OF DOWN LINK TRANS-
MISS LTNS

KEY I N PRUCEED, TER-
MINATE, OR RECYCLE

1094
R&T/LUMINARY
R&T/SUNDANCE

£330

#3400

#3150

#360

¥370

R4T/LUMINARY
R&T7/SUNDANCE

(



Bl

[ R

EXLY
R4T
TERMINATE FLASH LPON
RECEIPT OF PROCEED,
TERMINATE, CR RECY-
CLE

«P « R - T
R o E 3
-0 «C R
«C .Y oM
.E 'c 'I
-E ol N
-0 »E b

.- . o1
. -E

._ LF Ll

. FROM

ABCVE

[ O LA I A |

¢ % 4 4 8 % 4 8
.

RESET EXTENDIED VERB
ACTIVE FLAGs AND NO
MARKS ALLODWED FLAG

EX iT
R4T

CHANGE CONTROL NOTES

LCGIC REV 01 PCR 1d4,408
REV 02 ECITCRIAL
REY €3 EDITURIAL

|
i

1095
R4T/LUMINARY
R4 7/SUNDANCE

¥ 380

#3%0

#400

410

#6420

Ra4T/LUMINARY
R4T/SUNDANCE
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PURPOSE:

ASSUMPT fONS:

PROG
CONT

1097

CCARSE ALIGN ROUTINE (R50) . REV 01 08/09/69

{1) TC CUARSE ALICN THE IMU TO A DESIRED INERTIAL ORIENTATION.

{1) THE DESIRED IMU INERYTIAL ORIENTATION HAS BEEN SPECIFIED BY THE CALLING PROGRAM,

{2} THE RCUTINE 1S AUTCPATICALLY SELECTED BY ThE [MU REALIGN PROGRAM (P52).

LGe

-LGC
« RCUTI AE
+SELECTION

-

START CGARSE ALIGN
ROUTINE (R50)

L N L I I L

COMPUTE GIMBAL
ANGLES AT DESIRED
iMU DRIENTATION AND
PRESENT VEHICLE
ATTLTLDE.

.

REAL PRESENT VERICLE
ATTITLDE FRLVM THE

GRCUND CREW

#10

#20

#30

RS50O/LUMINARY



PHESENT GIMEAL
ANG LE S.

tS ANY REQUIRED GIM-
BAL ANGLE CHANGE
GREATER THAN 1
LEGREE?

DEFINE REF SMMAT
FC EE ThE CE-
SIRED IMU

OR IENTATIUN

COMMAND [5S TQ
COARSE ALIGN MUDE

TURN CN ®NG ATT™
L IGHT

DiSABLE LAF

sessanssnsnesvesvanse UBSERVE "NJ ATT®

LIGHT TC INDICATE
THAT IML IS IN
COARSE ALIGN MOCE

1098
RSO/LUMINARY

R40

#50

%60

¥10

#80

R50/LUM IN ARY



915

P P e

RESET TRACK FLAG

* * e

RESET DRIFT FLAG

RESET REFSMMAT FLAG

CUARSE ALIGN ISS

INGTE:z IF AT THE END
OF COARSE AL IGNMENT
THE GIMBALS ARE HCT
wITHIN 2 DEGREES OF
ThE CESIREC YALUES.,
THE LGC wliLL TURM CA
THE PROGRAM ALARM
LIGHT AMC STCRE
ALARM CODE 0G211

ANC 00217.)

TERMINATE CURRSE
ALIGM MCDE IN IS5,

-

ENARLE LAP. RESUME
ATTI TLDE HULD OF

LR R R TR E RN IN

.

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

L I T I I )

{NOT &z IF AT THE ENC
OF COARSE ALIGNMENT,
THE GIMBALS ARE NOT
WITHIN 2 DEGREES CF
THE DESIRED VALUES,
THE LGC WELL TURN ON
THE PROGRAM ALARM
LIGHT AND STORE
ALARM CGDE 00211

AND Q0217.)

IR B T

1099
R50/LUMINARY

#90

#100

#1L10

%120

#130

REO/LUMINARY



VERICLE

TLRN OFF “NO ATT® secseseansassancasasss
L IGHT -

SET DRIFT FLAG

DEFINE REFSMMAT TO
BE THE CESIREC IMU
ORLENTATICA

EXIT R50

CHANGE COCNTRCL NGTES

LOGIC REV O1 NG PCR'S

q;lp

OBSERVE TERMINATIUN
aF "NO ATT® LEGHT
TG INDICATE THAT
IMU IS NOW INERTEAL

EXIT RS0

1100
R50/LUMI RARY

#150

#160

#170

RS0O/LUMI NARY
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INFLIGHT FINE ALIGN RCLTIME (R51) REV 03 12703769

PURPOSE: (1}

ASSUMPTEGNS: ({1}

21

(P63,

TO CBTAIN THE NECESSARY STAR, PLANET OR SUN SIGHYINGS AND THEN TO FINE ALIGN THE IMU FO A DESIRED INERTIAL
ORIENTATION WHILE THE LM [S IN FLIGHT.

THE DESIRED IMU ENERTIAL ORIENT AT ION HAS BEEN SPECIFIED BY THE CALLING PROGRAM,

THE ROUTINE IS AUTOMATICALLY SELECTED By THE IML REALIGN PROGRAM (P52), AND THE BRAKING PHASE PROGRAN

DO I WISH LGC ASSIS-
TANCE IN SELECTING

PROG L6C GRCUNC CREW
CONT
SLGC
«RCLTINE
«SELECTION
START INFLIGHT FINE
ALiGN ROLTINE (RS1)
#10
HOLD . -—- . -
eesesssss FLASH VERB-NOULN T0 . MONITOR DSKY: 920
SNAP .  REQUEST PLEASE PER- . OBSERVE VERB-NCUN
FORM CELESTLAL BCODY . FLASK TO REQUEST
ACQUISITION: . PLEASE PERFORM
V50 K25 . CELESTIAL BODY AC~
R1-00015 . QUIS IT IGN
R 2- BLANK T e Lt
R3-BLANK .
. - -= #30

LR L T A S}
[ - - - . » . o * - . LY % ¢ 3 LY [] L . & g
.

- R51/LUM [N ARY

» s " "
¢ & = F 4 a2 s

»
.
.



P

P N

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

WALIT FOR KEYBUARD
EMNTRY

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

L Y

L I T R R e

v

decesiannns

[P T R

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

2 STARS SUITABLE FCR

AL IGNMENT?

NCT E=

IF ANY LOS

GIHER THAN THE AGT
CENTER DETENT IS TO
BE USED THE ST AR

SELECTION ROUTINE
MAY POSSIBLY BE USED

BY THE CREW TO

ASSIST IN SPATIAL

ORIENTAT ION OF THE
VEHICLE ATTITUDE.
HOWEVER [T MUST BE
REMEMBERED THAT THE

ROLTENE ONLY CCNSID-
ERS STARS WITHIN THE

ACT CENT ER CETENT
FIELD OF VIEmw.
ALLOWANCE MUST BE

MACE BY THE CREW FCR
ANY DIFFERENY DETENT
OF THE AGT OR THE

BACKUP QpPTICAL
SYSTEM. [F USE OF

THIS ROUT INE IS CON-

SIDERED IMPRAC YICAL

IT MAY BE EASILY BY=-

PASSED (SEE BELCW).

Y

ssanesse KEY IN
« ENTER

MANEUVER VEHICLE
UNTIL 2 SUITABLE
STARS MAY BE A€~
WUIRED. MONITOR
FOAL BALL TO
AVOLD GIMBAL

LUCK .

(NOTE:

N

L N I I

1104
R51 FLUMINARY

#40

#50

#60

#70

RS51 /LUMINARY

(
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1105

719 . . . RS1/LUMINARY
. . ASTRONAUT MAY . #80
. . USE OPTICS TO .
. . ASSIST ATTITUDE .
. . CHOICE OR MAY .
. . MANEUVER AT .
. . RANDOMI, .
.o . e m e . #90
sessssnsanassssannss KEY IN PROCEED .
TERMINATE FLASH UPON . . . .
RECEIPT OF EANTER CR . . . N
PROCEEL . . . .
.E .P . . - . #100
N «R v . . .
W T .0 . . . .
- £ -C - . . .
R W.E - . . .
- «E . . . .
- -0 . . . B
. - . . . . #110
. DO STAR SELECTICA . . . .
. ROUTEINE [REFER TU . . . .
o SECTICN 5.6.4 CF - . - .
. RSeN. . . . -
+ o THE JINC - . - .
. «STAKS . STARS . . . .
«  SAVAILL NOT . . . .
« . +AVAIL . . . .
. . - . . . #120
POSS - . . . . . .
dCcLD . + . mmm—————— . . e .
wseeasves o o+ FLASH VERB~- . - MONITOR DSKY: .
SNAP . « « NOUN TU RE- essvesasnsannunerane DCES ALARM .
« « LUEST RES— . . s CODE DISPLAY IN-
-« PUNSE AND . . DICATE THAT TWD .
. - . . . RSL/LUMINARY



g0

D IR R S e T I L L R T T

LI

s % a2 st 3 o8 e

LA I A L T T B L B R

T

L I T )

UDISPLAY ALARM
COCt 00405:
V05 AD9
R~ XXXXX

WAIT FCR KEY-
BCARD ENTRY

TERMINATE
FLASE UPUN KE-
CEIPT CF FRC-

4 " B 9 Y & a2 P 4 .

L N L I )

CEED OR RE-

CYCLt

-

" 0 4 % a b s

LN T R T

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

“ s *

PR A I R

LI ']

L A L T T I D T B R R R |

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

R

STARS ARE NCT

AVAILABLE IN THE

AOT CENTER DE-

TENT FIELD OF
VIEW.

.Y
.
.

SHALL 1 8Y-

PASS STAR
SELECTION
ROUTINE, SE-~
LECY MY OWN
CELEST IAL
BODIES, AND
MANUALLY AC~
QUIRE THEM?
oN Y

MANEUVER

« VEHICLE
« UNTIL A
« SUITABLE
« CELESTIAL
« BCLY is
« ACQUIRED
KEY IN .
RECYCLE .
v32e .

KEY 1IN
PROCEED

L

L I L I T DR T

% g F 8 4 & 3 9

:

..o-.v.-.n-.'-o'.-'.-.'00'-lnona'll'-t'o-‘-'

[ L A

LI

1106
R51/ LUMINARY
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1107

. - . . - . . . . RS51/LUMINARY
.0 ke . . -
. . 0 oL . - . . .
. . «C Y . . . . -
. - «E oL a . - - .
- . «E oL - . . . . #190
- - ID -E » - - - -
++ -— . . - . . . #200
+03 SELECT STAR #} . . . - . .
+EDIT FOR LSE BY ALTC . - . . - .
+ GPTICS (LM} POSI~- . . . . . .
+«+03 TICMING ROLTINE - . - . . .
++ (RE2}) - - . - - .
. . - . . - . #210
SEY. STAR INCICATGR - . . . .
=G . - . - .
. - P . . . - 8220
DO AUTO OPTICS (LM} . ea PR DC AUTO OPT ICS (LM}
POSETIONING ROUYT INE  weesevesnswsossnncss POSITIUNING ROUTINE
[R521) « aa « s . (R52) FOR CELESTIAL
- - - 4 . P BOCY #1
- . . . . - #230
DO AGT MARK RUUTINE « +« “« « = DC ACT MARK ROUT INE
(R53) ebessessvsssnsnasnas (R53) FOR CELESTIAL
-——— . aw s s e ® BO0Y #1
. . . - s = . #240
- . . . s . . R51 FJLUMINARY



+
+03
+EDIT
+C3
+4+

CO CELESTEAL BCODY
DEFINITION ROLTINE
(R58) FCR CELEST 1AL
BODY ACTULALLY USED.

IS STAR INCICATUK
GREATER THAN ZERGR
oY N

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

« SELECT STAR 42
. FCR LSE BY RS2

E]
. .

. -

- -

- sereve racas
.

-

-

LI R B A

« & % 4 % & g 1

PR T B T S I T T I B

P P I

P

.«
. .
- »
. -
- .
. .
. .
amapssscens

. s .

. . e

“ =

.« o =

. o »

. e

“ .

e

« s 0=

* v e

. e

- s .

« s -

. s .

. s .

" s =

« ==

. " s

. e =

“ s e

LI

. v

. . e

- =

- .

.« .

. .

. .

.« .

. .

.« seme

-

-

.

-

.

-

sassen

¢ 8 % 8 § % g g ¥ o % & 4 4 % &

B F 8 4 % 3 s B g 5 8 3 & B g » o g b g b g

"

R

en e

CO CELESTIAL BODDY
CEFINITION ROUTINE
{R58) FUR CELESTIAL
BOCY #1 ACTUALLY
LSED.

* a2

DC R52 FOR CELESY-
TAL Boby #2

EC R53 FOR CELESTY-
[AL BODY #2

DO KRS8 FOR CELEST-
1AL BODY #2 ACTUALLY
LSED.

1
i
1
|

L L |

R T R

1108
RSL/LUMINARY

#250

#4260

#270

#2B0

RSL1/LUMINARY



|
1109

9a?

. . . - R51 /LUMINARY
. . . . . #2930
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«F .7 - . -7 T . #300
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« RGLTINE (R55} e . a RUUT INE {R55) .
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. . . . . . #320
HOLD . FLASH VERB-NOUWN TO . . - MONITOR DSKY:
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SNAP . PERFGRM FINE ALIGN; . . . FLASE TO REQUEST
Vsl N25 - . PLEASE PERFORM FINE
RL-000 14 . - AL IGN
KZ2-BLAAK . . - - -——=
R3-BL ANK . . . #330
. - . DG I WANT TO TRY THE
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WAL T FOR KEY
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CHANGE CONTROL NOTES
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AUTCHATIC OPT ICS{LM) POSITIONING ROUTINE(RS2} REV 03 12/03/69

PURPOSE: (1) T0 POINT ThHE LUS OF ANY AOT DETENT OR THE LUS OF A BACKUP OPTICAL SYSTEM AT A SPECIFIED CELESYIAL BODY BY
FANEUVERING THE LK.

ASSUMPT [GN: {l) TERE ROUTINE IS AUTOMATECALLY SELECTED BY THE INFLIGHY FINE ALIGN ROUTINE {R51}.

PROG LGC GROUND CREM
CONT ’

» LGC

<ROUTINE

«5S ELECT ION

-

START AUTQ
OPTICSILM
POSIT IONING

RCGUYINE(RSZ2) 10
HOLD . - - - —-—= .
sesessass FLASh VERB=NUUN . MONI TOR DSKY: .
skaep T0 REGLEST RESPCANSE - DBSERVE FLASHING $20
AND DISPLAY ADT . . VERB-NCUN TO REQUEST
CETEAMT ANLC 5TAR eseseatsansnsaseasves RESPONSE AND DISPLAY
CODE: . OF AQOT DETENT AND
YCINTO STAR CCDE.
Rl-#fCcCe  +  —m—————smume e -
RZ2—BL ANK
R3=-EL ANK

R1 IS ACTY OETENT
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A»B-C
C~ADT CETENT
C+E-STAR COLE

WhERE:

AOT DETENT (C} - THE
ACT CETENT CODE USED
FCR SIGHT ING:

0 = COAS CALLBRA-

TION

1 = FRONT LEFT DET-
ENT

2 = FRCAY CENTER
DETENT

3 = FRUNT RIGHT
CETENT

4 = REAR RIGHT
CETENT

5 = REAR CENTER
DETENT

6 = REAR LEFT DETENT

T = BACK-UF CPTICAL

SYSTEM

STAR CQODE ~ THE
DESIGNATION OF THE
CELESTiIAL BOCY TO BE
USED. AiLL DESIGNA-
TI1ONS IN OCTAL .

CO-PLANET

01/45-5T AR (FRUM
STAR CODE L1ST}

46-SUN
41-EAR TH

50=FCLN

wA{T FOR KEYBCARD
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a " e 4 ¢ a2 " & 8 * s o or oo

L L T A T R R R A S

RN

ARE THE AOT CETENT
AND STAR CODE
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ING5?
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N Yo o

« I3 THIS COAS .

« CALIBRATIDN .

« SATISFACTORY? .

« N Y. o
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« TERMINATE .
» V3ack) .

.
.
-
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L N L T e S A ]

D R e T I L I

PLANE. POLARITY
IS + FCR NEGATIVE
ROTATION ABOLT
THE LM #X AXIS5.
IN DEGREES TO
NEAREST .01
CEGREE.

QPT EL-ThE ELE
VATICN CF THE LOS
OF THE PRESENT
CETENT OR OPT ICAL
SYSTEM IN USE.
THE ANGLE FRUM
THE LOS TO LM ¥/2
PLANE. PGLARITY
iS + FOR A LOS
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+X AXIS. IN DE-
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« C1 DEGREES

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

WAIT FOR KEYBOARD ..
ENTRY -
TERMINATE FLASH .
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CUOMPUTE LOS VECTOR
IN NAVBASE CUUKRLI-
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NATES FOR PREVIOUSLY
DEFINEL LCS AZIMUTH
ANL ELEVATION.

00 CELESTIAL BODY
CEFINITICN ROUT INE
[#58) FOR CELESTIAL
BOOY INTENDED 7O BE
USED

.
-

.

DEFINE THE SPECIFIEC
LOS wWiTH RESPECT TC
THE LM TO BE ALONG
THE LCS TC THE CELE-
STIAL BODY SELEC TED
FOR USE B8Y ThE ATT I-
TLOE MANEUVER RCu—
TINE (R60). THE
TCTAL VERICLE ATTI-
TUDE wilL BE Cam-
PUTED DUR ING
REG{VECPCINT ).

IN GRDER TG CLCNSERVE
RCS FUEL TFE NON-
CRITICAL ATTITUCE
ABOLT THE SPECIFIED
LOS wWiiL NOT BE
CONSTRAIANED .

DU ATTITUDE MANEUYER
RCUTINE (R6U}

{NOTE: THE 3-AXIS
FLAG WAS RESET
ABCVE.)

1s ACT CETENT CCOE
= LCCxx

‘ean

LT A N A R R I R O R O N L L R O B T I R T A L |

s % 4 & % 4 * aou

Sessssnassnrnasa

. s * g .
.

L A

00 CELESTIAL BCOY
DEFINLITION ROUTINE
{R58 )} FOR CELESTIAL
BODY INFENDED TC BE
USED

PR TP
L

T N N A

D0 ATTITUDE MANEUYER
ROUT INE1R 60}

IS TRES A CDAS CAL-
[BRATICN SIGHTF ING?
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PURPGSE:

ASSUMPTLONS:

++
+ 02
+EDIT
++

PROG
CONT

1121

ACT MARK RUUTINE (R53) REV 02 12/03/69

(L} TC REQUEST AND PRCCESS SIGHT ING MARKS (USING THE ADT OR THE CDAS) ON CELESTIAL BODIES FOR USE BY THE ALIGNMENT
PROGRAMS (LLUNAR SURFACE AND [NFLIGHT).

(1) #ULYIPLE SIGHTINGS (SINGLE FOR LUNAR SURFACE: X,¥ PAIRS INFLIGHT) UP TO A MAXIMUM OF FIVE MAY BE USED TO
DEFERMEINE THE AVERAGE LLS VECTCR TO ¥HE CELESTIAL BODY.

{2) A BACKUP OFTICAL SYSTEM (COAS) MAY BE USED FOR SIGHTINGS, HOMEVER IN TYHIS CASE THE CREW MUST LOAD CALIBRATED
LOS AZIMUTH AND ELEVATICAN DATA ASSOCIATED wITH THIS LCS.

{(3) TsI5 RGLTINE LS AUTOMAT ICALLY CALLEC BY P5L,RSLs AND RS9.

[4) TriIS ROUTINE ENABLES THE MARKRUPT ROLFINE (R57) WHICH IS AUTOMATICALLY CALLED BY CREW ACTIVITY WITH ANY OF THE
FCLLGWING BUTTONS/SWITCHES: MARK X BUTTON, MARK Y BUTTON, MARK REJECT BUTYONs DES RATE SWITCH (+ OR - ROD).

LGC GRLCUNE CREW

-LGC
+RGLTIME
-SEL ECT ION

START AOT MARK
RCGUTINE {R53)

#10

P A L I L A AL N O O e

COES MARK STATUS
REGISTER INGICATE
THAT THES ROLTINE
IS ALREALY |IN
PROCE £87?

P L T I T
=
=<

L O T I I T}

#20

RS3/LUMINARY
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« TURMN (A PROGRAM . MUNITOR DSKY:
« ALARM LIGHT ANC seesestersenecsviacan COES PRUOGRAM AL ARM
« STURE ALARM CODE . LIGHT IKGICATE ROu-
. 120105),. TINE ABNORMALITY?
. DC FIkAL MTCG~ .
« MATIC REWLEST mrsssvrrrreeeiteannn
« TERMINATE RUOUTINE -
« (ROO)
. EXIT R53
. AND P X
IS FITFER THE MARK
1M PRCGRESS FLAC CR
THE NG MARKS ALLOWED
FLAG SET?
<N Ya
« TURN ON PROGR AM .
o ALARM LIGHT ANC e
. STORE ALARM CGDE .
« (312119,

« s+ a

{0 RESTART,
{MARKS 1N PRC-
GRESS AND NU
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MARKS ALLCWELC
FLAGS ARE RESET}

LI T I A

EXIT

SET THE MARK IN
PREGRESS FLAG

15

AN LGC VAL AREA

AVAILAELE FCR CCM-
PLYATICNS?

L N I N T T B B B S L

TLRN CN PRCGRAN
ALARM LIGHT AND
STCRE ALARM COCE
{312¢

OC RESTART.
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ARE RELEASED,
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ARE RESET).
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R 3-BL ANK

T0

CUBE AND STAR CODE 3
AvB -0

C

ALT DETENT

[ L L L )

LI B R

sesessnsas A

KEY IN VO5NO9 .
TO IDENTIFY -

ALARM CUDE .

SELECT MEW B

PROGRAK -
EX IT R53 . .
AND PXX . .

MONI TOR O5KY3

OBSERVE FLASHING
VERB-NGUN TU REQUEST
RESPONSE AND DISPLAY
CF ACT DETENT ANC
STAR CCDE.

ARE THE AUT DETENT
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CsE - STAR CCCE

WhHERE:

AQT EETENT - TkRE
AOT DETENT CODE
USELC FOR S IGHT ING:
1= FRCNT LEFT DETENT
2= FRONT CENTER DE-
TENT
3= FRCNT RIGHT DE-
TENT
4= REAR RIGHT LETENT
5= REAR CENTER DE&-
TENT
6= REAR LEFT DETENT
T= BACK—LP OPTICAL
SYSTEM

STAR COGE - ThE
DESIGMATICN CF THE
CELESTIAL BUDY TO BE
USEC. ALL CESIGNA-
TIGAS IN GCTAL;

0C — PLANET

01745 - STAR (FROM

STAR CCDE LIST).

46 — SN

47 - EARTH

50 - MLCCN

.

wAIT FOR KEYBGARD
ENTRY

TERMINATE FLASH UPON
RECEIPT CF PROCEED,
ENTER (NEw DATA), OR
TERFINATE

-F o T «NE b
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0 «R .

.C M —————————
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+E b e
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. . . . . . R53/LUM INARY
. .E . . . .
. . . . . #220
« DC FINAL AUTUMAY [C . .
« REGUUEST TERMINATE . - .
« ROUTINE (RCC) . . .
- . . . ¥230
. EXIT R53 . - .
. AND PXX . . .
4 e . . .
+02 IS A0T CETENT CGOE = . . .
+EDIT CCOXX? . . .
+02 - . . .
++ oA Y. . . .
. . . . . #240
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XXTXXT . -— -— .
———————————————————— N IS THE BACKUP .
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DEFINLTICA:
VOENBT
RL=GPT 22
R2-0PT EL
R3 -~ HL ANK
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THE LM Y/ 1 PLANE
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LM +7 AXI5 TO THE
PRCJECTICN OF ThE
LDS ON THE Y/2
PLANE. POLARITY
IS + FCR NEGATIVE
ROTATION ABOUT
THE LM + X AXIS.
1N DEGREES TG
NEAREST .01 GE=
GREE.

OPT EL - ThE ELEC-
YATICN OF THE LGS
OF THE OPTICAL
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THE ANGLE FRCW
THE LOS TO THE LM
Y/ 1 FLANE. POLA-
RETy IS5 # FOR A
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HEMIS PHERE AS THE
LM +x AxIS. [N
CEGREES TU NEAR-
EST .01 DEGREE.

WAL T FCR KEYBLARL
ENTRY
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ARE THE CAL Ia-
RATIONS PRE-
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. TERMINATE FLASH . .
» UPLUN RECELPY CF . .
» PRCCEED, EANTER . .
« {NEW LCATA), OR . .
. TERMINATE. . .
- aP o7 NEW . -
« WR «E .LATA .
« W0 N . . .
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SPECIFLEC CETENT .
FROM STORAGE. .
- »
PICK LP APPARENT
RCFATION COMPEN—
SATICA FLR SPECI- .
FIED DETEANT FRCF .
STORAGE . N

COMPUTE X AND Y MARK
PLANE VECTCRS AN
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HCOLD

ShaP

REGISTEK :
Y MARK,
INHIBL Y,

X MAKK
INPUT
MARK RE~

M ARK

JECTy AND MARK PAIR.

LI T U B R

FLASH VERB-NLLUN TC

REQUEST MARK X OR
MARK ¥ RETICLE
LINE/STAR [ NTER-

SECTION:

Vo4NTL

R ]-ABCDE
R2-BL ANK
R3-ELANK

LI B I Y

wAlT FCR KEYBCARD

ENTRY

TERMINATE FLASHh UPCA

RECEIPT UF PROCEED,

ENTER,
- o7
R - E

Ok TERMINAT E

LI TR TS B T ]

LA I R L T ]

[]
.
. s Y 0

P T TP T [ L R T R N N I T T T S Y

LS

[ I T R R R N T B L)

» % % 9 0

L I T R R O L 2 D T O P}

LR N )

trs e rsr R R

eeentavsesanans

MONITOR D5KY: .
GBSERVE VERB-NCUN .

FLASH TO REQUE ST

MARK X CR MARK Y

RETICLE LINE/STAR
INTERSECTION

COMPLETE SIGHTING
MARK PRUOCEDURE
{REFER MARKRUPT ROU-
TINE(RSTY ALSO} AC-
HERING Ta THE FCLL-
OwING PRINCIPLESS

(A) INFLIGHT

(1) ADJUST ACT
RETICLE TG ZERO
BEFORE PERFORMING
MARKS.,

LA R L

T s s * e

L I )

. e 4 0

.

L )
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-E b cemeny
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03 FINAL ALTGMATIC
REQUEST TERMINAT ¢t
ROLTINE (RCO).

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

LI )
+

EXIT R53
AND PXX

nAn

FROM R57

L R L

SET MARK INPLT INHI-
BIiT FLAG.

ARE X MARK ANC Y
MARK FLAGS SET?

L T S TR Y A S T L

L I R T T Y I N N N . T I T T T T R

[ IS e )

(2} & MARK IS
MADE WHEN THE
TARGET BGDY CRCS~-
SES THE X OR Y
RET ICLE LINE BY
PRESSENG THE
APPROPRIATE MARK
BUTTON.

3} MARKS MUST BE
MAGE IN X ANC Y
PAIRS.

(4} SEQENCE OF
MARKS IN EACH
PAIR LX, Y DR Y,X)
15 IRRELEVAMNT.

(5) MARK REJECTS
MAY BE MADE TC
THE DEPTH OF CNE
PAIR OR PART I AL
PAIR.

[6) THE LGC WILL
PROCESS UP TC AND
INCLUDING 5 MARK
PAIRS FOR EACH
CELESTIAL BODY.
THE LGC WILL
AYERAGE ALL CF
THE LGS TO DEFINE
A FINAL LOS.

{7) AFTER EACH
PAIR THE CREW
MAY; TERMINATE
THE MARK ING (KEY
IN "PROCEED" }:
CONTINLE MARKI NG
ON THE SAME CEL-
ESTIAL BCOY

{If LESS THAN 5
PAIRS ARE ALREALY
STCRED IN THE
LGC) {USE APPRO-
PRIATE MARK
BUTTONSE; 0OR
THROW AWAY ALL
DAT A ON PRESENT
CELESTIAL BODY.
SELECT A NEW BODY
ANC CONTINUE

L LI I IR T TR I B O T

[ L O L

T L e e |

LI T T R T B L L Y

4 4 8 4 8 * & 4 v g

L
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LI
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ChECK MARK LULN-
TER

- 20 C.

+ TURN CN PRG~

« GRAM ALAHM v
« LIGHT AND

+ STORE ALARM

« COUOE (00111}

[ N

THROwW AWAY ANY
LNPAIRED WAKK
DATA.

debeccamccas e T rE S

MAHKING (KEY

I[N

"ENTERY", DEFINE

NEWw BODY aAND

COGNTINUE MARKI NG)

{8) IN ADDITECN

T0 THOSE PROGRAM
ALARMS wHICH MAY

CCCUR IN RS57 A

PRUGRAM AL ARM MAY

OCCUR IN THE

FOLLUWING CASE

{KEY IN VOSNCS TO

ICENTIFY): A

"PROCEED"™ WHEN NC
COMPLETE PAIR OF

MARKS 15 STCRED

IN THE LGC (CuDE

ooilld.
(8) SURFACE

(1) MARKS AHF

MADE SINGLY BY
PUSHING EITHER

THE MARK X OR

MARK Y PUSHBUTTON

AND LOADING THE

APPROPRIATE CUR-

SCOR AND SPIRAL
ANGLES FGR THAT

MARK ACTION (THE

TARGET BOOY

SHOLULD BE BRACK-

ETED BY THE
CURSCR/SPIRAL

THE LGC WILL NOT

CONS IDER A MARK

TO HAVE BEEN MACE
UNTiL BETH CF THE
ABOVE STEPS HAVE

BEEN PERFORMEL.

THEREFGRE 7

NOT NECESSARY TO
REJECT A MARK FOR

[s

wHICH CURSGR &

SPIRAL ANGLE

IN-

R T B S

L

s e e,

L T S A T I T R B

LI I L ST T SO S S T

[ L

L

L T T T T O
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LI
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L T Y P )

FORMATIUN HAVE
NOT BEEN LOADED.
ANOTHER MARK AC-
TION wILL YWRITE
OVER™ THE PRE-
VIOUS DNE.

{2) A MARK REJELT
WILL REJECT A
MARK AND ITS ASS-
DCIATED CURSOR
AND SPIRAL ANGLES
TO ANY DEPTH AS
LONG AS ANY MARKS
REMAIN. {MARK
COQUNTER >0).

(31 GPT IMALLY A
MARK SHOULD BE
MACE BETWEEN ITS
CURSCR AND SPIRAL
ANGLE RECORDING
WHICH REQUIRES
THAT THE FIRST
ANGLE BE WRITTEN
DOWN OR REMEMBER-
€D. (DSKY WILL
NOT REQUEST (UR-
SOR AND SPIRAL
INFORMATEQON UNTEL
A MARK PUSHBUTTON
ACT ION IS MADE).
IN THAT THE
SPIRAL READING IS
CCONS IDERED TO BE
MORE DIFFICLLT,
IT SHOULD BE MADE
FIRSTe THEN TRE
MARKy THEN CURSOR
READING.

(4) THE LGC wILL
PROCESS UP TO AND
INCLUDING 5 MARKS
FOR EACH CELEST-
IAL BODY. THE LGC
WILL AVERAGE ALL

T N I S e N T T

LI I B N I S T I T T O R RS B

e 8 T & 4 & " 4 45 & % 4 8
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L
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DECREMENT MARK
CEUNTER BY UNE

e o4

-

OF THE LOS TO
DEFINE A FINAL
LCS.

{5) AFTER EACH
MARK (AS DEFINED
IN (8){1} ABOVE}
THE CREW MAY;
TERMINATE THE
MARK ING (KEY IN
“PROCEED™);
CONTINUE MARKI NG
ON THE SAME CEL-
ESTIAL BODY (IF
LESS THAN 5 MARKS
ARE ALREADY STOR-
ED IN THE LGCI:
DR THROW AWAY ALL
CATA ON PRESENT
CELESTIAL BCDY.
SELECT A NEW BODY
ANG CONT INGE
MARKING (KEY IN
“ENTER", DEFINE
NEW BODY ANC'
CGNTINUE MARKING)

(C) INFLIGKT OR
SURF ACE

(1) THIS ROUT INE
ANG THE PRESENT
AL IGNMENT PROGRAM
MAY BE TERMINATED
AT ANY TIME BY
KEYING IN TER-
MINATE {V34E).

~TERM INATE  .E

. A
. .7
e -

DO FINAL AUTC- .R
MATIC REQUEST .
TERMINAT E
ROUTINE (ROO)

“ * 3 e % g

LRI I 4
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LI T A L Y
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*+
+02
+EDIT
+e

CALCULATE LOS VECTUR
TC CELESTY [AL BGeY
STARTING wITH MCST
RECENT PAIR OF X AND
Y MARK CATA ANC av-
ERAGE WITH PRE-
VIOUSLY COMPUTED LUS
VECTCR TC THE BCCY.

CHECK MARK CUUNTER

.0 >0

SET MARK STATUS
REGISTER = 0.

RESET MARK IN PRO-
GRESS FLAG

EXIT
R53

% & o ® , 3 8 g4 * s

HAS PROGRAM AL ARM
00111 OCCURRED?

DR L R T T
. »
.

4 8 * 4 st .
. P o,

EXIT R53
AND PXX

L}

oY .

sasanceans

1135
R53/LUMINARY

A6T0

#6580

#690

4700

#7110

R53 /L UMINARY



CHANGE CONTROL NUTES

LOGIC REV Gl PCR 527

LOGIC REV 0OfLUM 1A} PCR &SS9

LOGIC REV Ol d{LUM 1 E)

FCR 801 .2

REV C2 LEOITORIAL
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PURPOSE:

1139

SIGHT ING DATA CISPLAY ROUT ENE (R54) REV 02 12/03/6%

(1) TC DISPLAY THE ACCURACY UF A PAIR OF CELESTIAL BUDY SIGHTINGS, GR ALIGNMENT YECTORS.

ASSUMPTIONS: {1) THE ROUTINE IS5 NCRMALLY AUTCMATICALLY SELECTED 8Y THE E¥J GRIENT AT{ON DETERM INATION PROGRAM [P51), THE INFLIGHT

PRUG
CONT

FINE ALIGN ROUUT INE (RS51)y OR THE LUNAR SURFACE ALIGN PROGRAM (P5T).

LGC GROUND CREW

L GC
+RCLTINE
» SELEC TION

START SIGHTING DATA
CiSPLAY RCUT INE
{R54)

#10

CALCULATE ANGLE BE—

TREEN Twi CELESTIAL

BGDIES USING STOR-

ED EPHEMERIS

DATA LACTLAL)

- - #20

CALCULATE ANGLE BE—

TWEEM Twl CELESTIAL

BGOIES USING VECTORS

DERIVEC FRCM MARK

ANGLES (INDICATED} :

- _— ¥30

+ 4+ * & 4 & % & 4 o4 = g

. R54 /LUMINARY
. R54/COLDSSUS
. ) RS54/ SUNNANTF



HOLD .
SNAP .
++

+02
+972

LR K I TR T B B R R A

+ o+
+* O
M

9% a2

FLASH VERB-NGUN Tu
REQUEST RESPCNSE ANC
DEsPLAY SIGHTING
ANGLE CIFF:

vdé& NCS

RI1-SIGRTING ANGLE

CIFF
R2-BLAMK
R 3-BLANK

SIGHYI NG ANGLE OGIFF-
IN P51,P52 AND THE
ALIGNPENT TECHNIQUE
CPTICN #2 CF P57y I1¥
IS ThE DIFFERENCE
BETWEEN 2LTU AL

AND INDICATED ANGLES
BETWEEN CELESTIAL
BCCY VECTCR w1l ANC
CELESTIAL BODY
VECTUR #2.

(MCTE: FGR ALIGAFNENT
TECHN IQLE OPTIONS
#0,¥1, ANC #3 OF P57
THE MEANING CF THIS
SIGHTING ANGLE DIFF-—
ERENCE IS5 CESCRIBEL
IN SECTICN 5.6.2 CF
R567« THE POLARITY
GF THE SIGHTING
ANGLE OIFFERENCE IS
ALSO CEFINED THERE-
iINb.

IN CEGREES TO
NEAREST .01 CEGREE.

MONI TOR O5KY 3
OBSERVE FLASHING
VERP-NCUN TO RE~-
QUEST RESPONSE AND
OISPLAY OF SIGHTING
ANGLE EIFF

P RS S T T T )

“ 5 s

L T ')

DOES THE SIGHTING
ANGLE CIFFERENCE
EXCEED THE ACCEPT=-
ABLE TOLERANCE?
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L I L T T B

WAI T FOR KEYBGARD . KEY I

ENTRY

TERMINATE FLASH LPON .
RECEIPT OF PROCEED sevsersvrrasracerenavanne

st sanvaanvanasses LEED

SHALL [ PROCEED
Wl TH CUT—~CF-
TOL ERANCE DATA?

CHR RECYCLE . .
Pe «R .
Re -E .
O« -C .
L Y -
E. -C -
E. »L .
C. .E .
EXIT "AT EXIT »Bw EXIT naw
FRCHE FROM FROM
R54. R54. RS54 o
CCNT INUE CONT INUE CGNTI NUE
AS DEFINEC AS CEFINEC AS DE-
IN CALLING EN CALLING FINEC [N
PROGRAM/ PRUCRAM/ CALLING
ROLTINE RCUTINE PROGRAM /
RGLTINE
CHANGE CCNTRCL NCTVES
REv 01 NC FCRS
REV C2lLLM 1C) PCR 972

KEY IN RECYCLE
V32t

.
.
.
.
.
-
.
.
.
.
.

EXIT "g™
FRUM

R54%.
CONTINUE
AS DEFINED
IN CALLING
PROGRAM/
ROUTINE
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GYRC TCRQULANC ROUT INE (R55)

1143

REV G1 01/01/65

PURPOSE: {11 TC CALCULATE GYRO TORQUING ANGLES FUR FINAL (FINE) ALIGNMENT OF THE INERTIAL PLATFORM DURING AN INFLIGHT

ALIGNMENT; YO DESPLAY THESE ANGLES AND TG TORQUE THE GYRODS.

ASSUMPTICNS:z (1) THE ROUTINE IS AUTOMATJCALLY SELECTED BY THE INFLIGHT FINE ALIGN ROUTINE (RS1}.

PROG LGC

CONTY
« LGC
«ROUTINE

«S ELECT ION

START GYRC TCRQUING
ROUTINE {R55)

CALCULATE REQUIRECL
TORQUING ANGLES FOR
EACH GYRD

-

HOLD . FLASH VERB-NOUN
sssemswes FC REQUEST RES—
SNAP . PONSE AND DESPLAY
EYRG TORQUING
ANGLES:
V6 NS3
R1=-X GYRC
R2-Y GYRC
R3-Z GYRO

GRCUAD

-
M s s et rs s smaERELe NS

CREW

MONI TGR DSKY 2
DOBSERVE FLASHING

VERB-NOUN YO REQUEST
RESPONSE AND DISPLAY

OF GYRO TDRQUING
ANGLES

#10

#20

#30
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R55 FSUNDANCF



GYRO TORQUING
ANGLES-THE AMGLE
THROULGE whILH
EACF GYRO MUST BE
TURGQGLED TC CCOM-
PLEVE THE FINE
ALIGNMENT o ALL
ANGLES IN DEGREES
TO NEAREST .001
DEGREE.

WAIT FCR KEY EOARC
ENTRY

TEAMINATE FL ASH
UPCh RECEIPT OF
PROCEED OR RECYCLE

«P Re
«R E.
-0 C.
.C Ye
£ C.
«E L.
0 Ea

- -

PULSE IRIGS
THROUGHR CES IRED
ANGLES

L A

cwa LR

EXIT EXIT

-
LERE RN R R PR T TN

Assssmsaasassssananas

SHALL I PERMIT
TORQUING?
CONSICER MAG-
NITURE OF
TORQUING ANGLES .

«N Y.

KEY [N .
RECYCLE .
V3ZE .

P T
LU L Y A

* . o

.
L L RS SR S

.
.
L T T I T T T

EXIT EXIT
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CHANGE CONTROL NOTES

PCRS

R55

RS5
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PURPGSE:

ASSUMPT IGNS:

PROG
CENT

1147

FERMINATE TRACKING ROUT INE {RS56) REV 03 12/03/69

(1) TC TERMINATE PRGGRAMS P20,P22, UR P25
(1) THE SELECT ION AND TERMINATION OF P20, P22, AND P25 ARE SUBJECT TO SPECIAL OPERATING PROCEDURES OIFFERENT
FRCM THLSE FCR ALL CTHER FRCGRAMS:

{A} SELECTION

1) ALWAYS BY V3TEXXE

{2) IF ANY OVHER PROGRAM IS RUNNING AT THE TIME OF P20/22/25 SELECTION, THE NEW PROGRAM WILL REPLACE
THE OLO. THES INCLUDES P20/22/25 SELECT ION WHEN ANY JF P20,22, 33 25 IS RUNNING,

{3) IF P20 OR P25 15 RUNNINGs SELECTICN OF ANY PROGRAM OTHER THAN POO OR P22 WILL RESULT IN P20 DR
P25 CCNTINULING, AND THE NEW PROGRAM ALSO OPERAYTING WITH ETS NUMIER DISPLAYED IN THE DSKY PROG LIGHTS.

(4) IF P20 OR P25 15 RUNNINGs SELECTICN OF PCO OR P22 WILL RESULT IN THE TERMINATION OF THE OLD
PROGRAM, AND CPERATICN OF THE NEW.

[E) TERMINATION
(1) B8y SELECTIUN OF P00y V56E, OR BY V34E.

(2} POO SELECTION WILL TERMINATE P20,22, AND 25 AND ANY OTHER PROGRAM IN PROCESS, AND ESTABLISH
POC.

(3} VO6E SELECTION WILL SELECT THE TERMINATE TRALKING ROUTINE (RS56) WHICH wWlLL TERMINATE ONLY P20
GR PZ5 I¥ EITHER OF THESE PROGRAMS IS RUNMING IN CONJUNCTION wWITH ANDTHER PROGRAM, IN ALL OTHER
CASES RS56 WILL SELECT ROO. V56f MAY BE PERFORMED ANY TIME DURING P20,22, OR 2% DOPERATION.

{4y THE LGC WILL ACT LPCN V34E GNLY IN RESPCONSE TO A FLASHING VERB-NOUN. IF THIS DISPLAY WAS
ORIGINATED BY P20,22y OR 25, V34E WILL RESULT IN AN IDENTICAL LGC RESPONSE TO THAT OF V56E, THAT 15§,
SELECTICN GF R56. IF THIS DISPLAY WAS NOT ORIGINATED BY P20422, OR 25 ! SUCH AS P32, WHILE RUNNING

WiTH P2C) THE LGC WILL GG TO ROOy HOWEVER THE PROGRAM IN THE BACK GROUND WILL CONTINUE. THE NEW
PROGRAM SELECTED FOLLOWS THE SELECTION RULES ABOVE, {A}.

LGC GRCUNLT CREW

R56/LUMINARY



START TERPINATE
TRACKI MG RCUTINE
(K56}

1S RENDEZVOLS QR P25

FLAG SET?
oY Ne

-
+

a0

ExXIT
RS6&

RESEYT TFHE P25 FLAG

SET®

. .
. “ee
. cXI7
.

.

“semansssnsesTaanare

«CREW
«RUUTI NE
«SELECT ION

KEY IN ¥56F OR V3aE
{SEE ASSUMPTEION (1}
ABGVE) W

Is P20, P22, OR P25
IN PROCESS?

=Y Na
. EXIT
. RS56

LI A R T L I B I B I e T L
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++
+03
+EDIT
+4+

. R50

RESET THE TRACK
FLAGy UPLATE FLAG,
ANG LFLSE FLAC

*

WAIT FOR ANY
INTEGRATICK 1M
PROCESS 10 FINI SH.

CCMMANC ZERQD
VEHICLE RATES

SET DEADBAND TO
FREVICUS VALUE
DEFINED BY RLC3

RESET DESIGNATE FLAG

*

RESET CONT INUOUS
DESIGNATE FLAG

L S L T L RS R B

L R A L T T A I Y T T R I N D T A TS T BT L N R T TR T R R R T L A U D D T I R N T R S B T Y TR

1149
R56/LUMINARY

#60

170

#80

#90

#100

RS56/LUMI NARY



. 1150

. . REL/LUMINARY
REMOVE RR TRACK I$ P22 [N PROCESS?
ENABLE LISCRETE e S
FRCM THE RR N Y.
. . . #110

[S P22 IN PROCESS? . .
.Y N. - -
. 1S P20 (CGR P253) IS P20 (OR P25) .
. THE ONLY PROGRAM THE ONLY PROGRAM . #120
« IN BACCESS? IN PROCESS? .
. .Y Ne N Yo o
. . EXIT EXIT ..
. . RSe R56 . .
o - . . #130
DG FINAL AUTCMAT IC , .« DO FINAL AUTOMATIC
REQUE ST TERMINATE teuennemsrasssancses REGUEST TERMINATE
AGUT INE {ROO } . « ROUTINE (ROO)

#140

EXIT EXIT

RS6 256

CHANGE CCMYRCL NCTES

LOGIC REV 01 PCR 45])
LUGIC REV G2 EDETURIAL
REV Q3 ECITORIAL

460
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