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LGC LLLING PRUGRAF (FOO) REV N3 12/03/6%

(L) TC PRUVIDE A& PRUGRAM TJ FULFILL THE FOLLOU®ING REGUIREMENTS:

{A} PRUVIUE AN INDICATILN FO THE CREW THAT THE LGC IS ENGAGEL IN M) CONTRUL OR COMPLTATIONAL GPERATIONS wHICH
MIGHT REGUIRE LONSICERATIUN FUR CUUKRDINATION wITH UTHER CREW TASKS [N PRCGRESS.

{B) MAINTAIN THE LGC IN A CCNDIFION OF READINESS FCR ENTRY INTG UTHEx Po(GURAMS,
12)  TC LPDATE THE LM AML CSM STATE VECTGRS EVERY FUOUK TIME STEFS.

(L} THE 1MU MAY OR MAY NOT Bk ON. IF UN, THE IMU 15 INERTIALLY STABILIZEC LT NUT NECESSARILY AL IGNED TO AN
CRIENTATIGN wHICH 1S KMGWA TC THE LGC.

{2) THE DAP 15 AVAILAGLE FOR MANUALLY CONTRULLED ATTITUBE MANEUVERS IF THE IMJ IS ON. IF ATTITUDE MANEUYERS ARE MADE
BY ThE CREw CARE MUST BE TAKEN TC AVUIE IMU GIMBAL LOCK BY UBSERVING THE ICLUS (V16 N20) OR BY MCNITGRING THE FOAIL
BALL .

{3) DURING ThIS PRUGHAP THE COASTING INTEGRATION ROUTINE wILL PERIODICALLY UPDATE THE LM STATE VECTOR (IF NOT ON THE
LUNAR SLRFALE) ANU THE CSF STATE VECTCR TO APPRUX IMATELY THE CURRENT TIME AS UFSCRIBED IN SECTION 5.6.11 OF RS567.
ThE CAPABILITY TO SELECT AN LGC PROGRAM (V37E--E} 1S INHIBITED BY THE LGC DURING YHIS INTEGRATION. V37 USE AT THIS
TEME witl RESULT IN A FRACGRAM ALARM (015201).

{4) TO MCNITOR THE PROGRESS OF STATE VECTOR INTEGRATICN, THE TIME ASSQCIATED WETH THE ADVANCING (REGRESSING) STATE
IS AVAILABLE BY KEY ING IN VO&GN3BES

VOEN 34

R1-TET -hHS

R2-TET-NF]IAS

R2-TET-SECS

TET-THE TIME (GET) TO WHICk THE STATE VECTOR INTEGRATION PROCESS HAS PRESENTLY CALCULATED THE STATE VECFCR.
IN HRS, MINS, SECS TG NEAREST .Cl SEC.

[5) THLS PRCGRAM LIS AUTCMAT ICALLY SELECTED BY V96E, WHICH MAY BE DONE DURTNG ANY PROGRAM. STATE VECTGR INTEGRAT IGN
I5 PEKMANENTLY INHIBITED FULLOWING V96E. NORMAL INTEGRATIGN FUNCT JONS WILL KRESUME AFTER SELECTIOM OF ANY PROGRAM,
USE CGF ¥96 CAN CAUSE INCORRECT W-MATRIXK EXTRAPOLATIUN SINCE STATE VEC TOR SYNCHRONIZATICON IS NCT MAINT AINED.

(6} THE PHOGRAM 15 SELECTED BY THE ASTRONAUT BY DSKY ENTRY,
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LGU PUWER DUWN PRUGRAM (PCée) REV 02 "esOT/69

(1) TO TRANSFER THE LGU FRCM THE CPERATE TO THE STANDSBY CCADIT ICGN,

{L) THE MORMAL CONUITICh CF REACINESS OF THE PGNCS WHEN NOT IN USE IS STANDBY. IN THIS CONDITION THE IMU STANDSY
CIRCUIT BREAKER IS ONs THE IMU CPERATE CIRCULT BREAKER IS UFF, THE LGC/OSKY CIRCUIT BREAKER [S ON AND THE STANDBY
LIGFT ON THE LSKY IS ON. IN THIS CONFIGURATION BUTH THE I MU AND LGC ARE OFF, WITH POWER APPLIED ONLY TO THE IMU HEAT
CCNTROL CIRCULTRY AND ThE LGC TIMING CIRCUITRY.

£2) A POSSIELE CONCITION OF READINESS OF THE PGNLS WHEN NCT COMPLETELY ON IS THE SAME AS STANDBY (1) ABOVE, EXCEPT
THAT THE STANDBY LIGHT CN THE DSKY [S OFF. IN THIS CONFIGURATION THE LGC ES RUNNING FOR COMPUTATI ONAL PURPOSES THAT
D0 NOT REQUIRE THE Imu.

{3) IF THE CCMPUTER PCWER IS SWITCHED OFF IT wILL BE NECESSARY TO PERFUORM A COMPUTER FRESH START tv3eE) TO
INITIALIZE THE ERASABLE STORAGE. THE LGC UPDATE PROGRAM [P27) WOULD HAVE TU BE DUNE YO UPDATE THE LM AND CSM STATE
VECTGRS AKD COMPUTER CLOCK T IME.

{4} THE LGC IS CAPASLE OF MAINTAINING AN ACCURATE VALUE CF GRCUND ELAPSED TIME [GET) FOR ONLY 23 HRS WHEN IN THE
STANCBY MGDE. IF THE LGC IS NOT BROUGHT OUT OF THE STANDBY CONDITICN TO THE RUNNING CONDITION (SEE 12) ABOVE) AT LEAST
CNCE WITHIN 23 HOLRS THE LGC VALUE CF GET MUST BE UPLATEC.

t5) LNCE THE PRCGRAM HAS BEEN SELECTED THE LGC MUST BE SHUT DOWN UNLESS V69E IS PERFCRMED BEFORE A PROCEED {ST ANDBY }
RESPONSE IS MADE TG THE V5CN25 t00062) DISPLAY. AFTER P06 SELECTIUN THE LGC WILL NOT HONOR A NEW PRUGRAM REQUEST
(V3TE-—E)s A TERMINATE (V34E}, A V33E, UR AN ENTER IN RESPONSE TC THE LGC REQUEST FOR LGC STANDBY.

(&) THE PROGRAM IS SELECTED 8Y THE ASTRCMAUT BY DSKY ENTRY.
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PCWERED ASCENT PROGEAM (Pl2) REVY 02 12/03/65

(1) TC DISPLAY TG THE (REW, PRICR TO ASCENT ENGINE IGNITION, CERTAIN LGC-STUFED PARAMETERS ASSOCIATED WITH THE
POWERED ASCENT, FOR POSSIBLE MOGIFICATION BY THE CREW.

f2) TQ DISPLAY TC THE CREW, PRIOR TO ASCENT ENGINE IGNITION, CERTAIN FDAI HBALL READINGS ASSOCIATED WITH THE EARLY
PHASES OF THE ASCENT MANELVER.

L3}  TO CONTRCL THE PGNCS LURING COUNTDOWN, IGNIT IONs THRUSTING AND THRUST TERMINATION OF A PGNCS—CONTROLLED APS
PUWERED ASCENT MANEUVER FROM THE LLNAR SURFACE.

{1)  THE LGC HAS STCREL INJECTION VALUES WHICH DEFINE AN ASCENT TRAJECTORY. TRESE VALUES ARE ALTITUDE OF INJECTION,
THE DISTANCE AT INJECTICN BETWEEN THE LM AND THE CSM CRBITAL PLANE, AND THE LM VERTICAL (Y(R}) AND HORIZONTAL (W(Y))
AN (V(Z)) VELOCITIES AT INJECTION. THIS TRAJECTORY IS DESIGNED TC BE COPLANAR WITH THAT OF THE CSM AND TO RESULT
I'h AN APOLUNE OF 30 AM, ALL ALTITUCES ARE MEASURED WITH RESPECT TO THE MAGNITUDE OF THE LANDING SITE POSITICN VECTOR
WHICH §S AN LGC INLTIALIZATION PARAMETER.

THIS PRECEFINELD ASCENT TRAJECTORY MAY BE PARTIALLY MODIFIED DURING THIS PROGRAM BY ASTRCNAUT INPUT (SEE
ASSLMPTION (2) ANU LCGIC BELCW FGR OCWNRANGE VELOCITY, RACIAL VELOCITY, AND CLRUSSRANGE DBISPLAY).

t2) ThHE PGNCS wlILL CONTROUL THE LM ASCENT MANEUVER SUCH THAT THE LM VELCCITY AT INJECTICN IS5 PARALLEL TO THE CSM
ORBITAL PLANE, ELTHER IN THAT PLANE, OR AT A SPECIFIED CISTANCE FROM THAT PLANE AS CONTROLLED BY ASTRONAUT DEFINITION
CF CROSSRANGE. THE ASTRONAUT CAN AL SO CHANGE THE REQUIRED INJECTION CONDITIGNS 3Y MOGIFY ING THE NGMINAL INITIAL
DEWNRANGE ARND RADIAL VELCCITY DISPLAY VALUES. (SEE DISPLAY OF VO6&NT6 IN LOGIC BELOW) . CROSSRANGE SHGULD NOT BE
SPECIFLED SUCH AS TG CAUSE THE ASCENT TRAJECTORY TO CROSS THROUGH THE CSM ORBITAL PLANE.

(3) ThE INITIAL PERIGC CF THE ASCENT TRAJECTORY WILL CONSIST DF TWQ PHASES:

tA) VERTICAL RESE PHASE-FROM TIG UNTIL THE RADIAL VELOCITY (V{R)) OF THE LM EXCEEDS 40 FY/SEC, THE
LM WILL EE HELD BY THE PGNCS TO AN ATTITUDE SUCH THAT THE LM +X AXIS IS PARALLEL TO THE LM
PCSITICN VECTCR AT TIG. AT T1G THE PENCS WILL COMMAND ThE LM AROUND ITS X AXIS (YAW) UNTIL THE
LM +Z AXIS POINTS DOWNRANGE .

{8) PITCHCVER PHASE~WHEN V(R) EXCEEDS 40 FT/SEC, THE PGNLS wiILL COMMAND THE LM TO PITCH DOWN
AN AMOUNT DEFINED &Y THE GUIDANLE EQUATICNS.

ThHE LM ATTITUDE WILL SUBSEQUENTLY BE CONTROLLED BY THE GUIDANCE EQUATICNS.

t4) THE ¥-AXIS OVERRIDE CPFTICAN PRCVIDES THE CREW WITH THE ABILITY TO EXERCISE MANUAL CONTROL ABOUT THE LM X AXES
WITH ThE ATTITUDE CONTRCLLER EVEN THOUGH THE PGNCS ATVITUDE CONTROL MCDE [S AUTO. WHEN THE CONTROLLER IS RETURNED
TC UETENT THE PGACS LCAMES THE Y2k RATE, STORES THE YAW ATTITUDE WHEN THE YAw RATE 1S DAMPED, AND THEN MAINTAINS THAT
ATTITUDE .

THE X~AXIS OVERRICE OPTION 15 ALWAYS AVAILABLE TC THE CREW EXCEPT wHEN THE LGC IS SPECIFYING A DES IRED YAW
ATTITLOE. THLS THE CPTICN IS INHIBITED BY THIS PROGRAM FROM TFIG(AS) UNTIL APPRUXIMATELY 12 SECONDS AFTER V(R) EQUALS
+40 FY/SEC.

{51 THE [ML IS ON ANL MUST BE AT A KNCWN CRIENTATION BEFORE THIS PROGRAM MAY 3E COMPLETED. NORMALLY, YHE LUNAR
SURFACE ALIGN PRUGRAM (P57) HAS BEEN COMPLETED BEFORE SELECTICN CF THIS PROGRAM, T IS NORMALLY REUGUIRED THAT THE ISS
BE Ch FCR A MENEMUN CF 15 MINUTES PRIUR TO A THRUSTING MANEUVER.

(6) ENGINE IGNITiIUN MAY BE SLIPPED BEYOND TIG(AS) 1Ff UESIKED BY THE CREW OF EF STATE VECTOR INTEGRATION CANNDT BE
CCMPLETEL N Tl¥b, VARIATICAN OF THE TIME OF ASCENT [GNITION (TIG(AS)) EITHER HY DESIGN CR INADVERTANT SLIPPAGE wiILL
CHANGE THE RELATEVE #HASING WITH RESPECT TC THE CSM OF THE ASCENT TRAJECTOUKRY AND THE KESULTANT LM QRBIT.

PL2/LUMINARY



++
G2
+EDIT

+02
++

++
+02
+EDIT

+J2
++

104
PL2/LUMINARY

(7} [F A THRUSTING MANEULVER |S PERFGRMED WITH THE GUIDANCE CONTRCL SWITCH I PGNS AND THE MODE CONTRIL SWITCH IN
AUTE ThE PGNCS ATLL CUNTRUL THE TUTAL VEHICLE ATTITUDE AND GENERATE EL¥HE R MCUF [ OR MODE 1! ATY [TJOE ERRORS AND
VEHICLE ATTITULDE KATES (SEE ASSUMPTILN (9)) FLR DISPLAY ON THE FDAL. THE Crtn MAY EXERCISE CONTRUL AROUND THE
YAW AXTS ONLY WITH THE ACA { X-AXIS GVERRIDE) LF THE x=AXIS LVERRIDE CAPABILITY IS PERMITTECD BY FHE PRIGRAM
IM FRCCESS. THIS MAMUAL CENTRGL WiLL BE IN THE RATE COMMAND /A TTI TUDE HOL MGLE,

IF A THRUSTING MANELVER [S PERFCRMED WITH THE GUILCANCE CONTROL SWITCH TN PGNS AND THE MODE CONTROL SWITCH
IN AYTITUDE HULD THE PGNCS WILL HULD THE VEHICLE ATTITUDE AND wILL GENERATE EITHER MCCE I OR MUDE {1 ATTITUDE ERRORS
FCR DISPLAY CN THE FLAI. THE CREW MAY EXERCISE MANUAL ATTITUDE CONTROL ABUGT ALL VEHICLE AXES wITH THE ACA IN EITHER
THE RATE COMMAND UK MINIMUM IMPLLSE MUDE DEPEADING UPCN THE STATUS OF THE PULSES FLAG. HOWEVER IT IS
STRONGLY RECUMMENCEL THAT POWERED FL IGHT NUT BE ATIEMPTED IN THE MINIMUM IMPULSE MODE. THE PULSES FLAG IS SET DR RE-
SET BY EXTENUDED VERES 76 (¥INIMLM IMPULSE) AND 77 (RATE COMMAND} RESPECTIVELY. THE PULSES FLAG IS ALSD RESET BY
Plz, PaQ, Pal, P4Zy P63, PTC, P71y AND R40 AT MAIN ENGINE IGNITICON: WITH ThHE EXCEPT ION OF THESE CASES, MIDE SELECTION
15 ALwAYS BASEL UPCA THE LAST ENTRY MACE IN THE DSKY. DURING A THRUSTENG MANEUVER LN THE PGNS/ATTITUDE HOLD MCDE THE
PGNCS wWILL NOT BE RESPCASIBLE IF REGISTER OVERFLUWS DCCUR #ITHIN THE LGC.

{8)  CCNTRUL CF THE LM RCS AND APS IS TRANSFERRED FROM THE PGNCS TO THE ARUKT GUIDANCE SYSTEM (AGS) BY PLACING
THE GUID CONT SwiTCH FRCM PGAS TC AGS.

THE AGS WILL BE CAPABLE OF TAKING OVER CONTROL OF THE LM DURING ANY PCRTIUN COF THE LUNAR ASCENT, THE AGS WILL
GLIDE THE L¥ TC A SAFE CREIT.

THE AGS MAY oF I[N T{ALIZED BY THE LG6C AT ANY TIME BY MANUAL SELECT IUN OF THE AGS INITIALIZATION ROUTINE
(R4T ), ANL SROULG HAVE BEEN PERFORMED PRIOR TO SELECTION OF plz.

LN THE EVENT THAT ThE CURLANCE CCNTROL SWITCH IS CHANGEL FROM PGNS TG AGS DULRING A THRUSTING MANEUVERs THE LGC
WILL CONTINUE COMPUTATION UF PUSITION AND VELCCITY, THE GESIRED THRUST VECTCR AND THE DESIRED ATTITUDE ERROR S, HOWE VER
THE PGNCS wllL NUT BE RESPONSIBLE IF REGISTER OVERFLUGWS OCCUR RETHIN THE 1GC.

t9) THE PGNCS CAN GENERATE ThO TYPES OF ATTITUDE ERRCRS FCR CISPLAY ON THE FCAL;
MLDE I - SELECTED BY EXTENDED VERB &1. AUTOPILOT FOLLOWING EKRORS USED AS A MONITOR OF THE ODAP'S ABILITY YO
TRACK AUTCPATIC STEERENG COMMANDS .
MUBE [1- SELECTED oY EXTENDED VERB 62, TCTAL ATTLTUDE ERAGRS USED 10O ASSIST CREW IN MANUALLY MANEUVER ING THE
VEHICLE.
PGNCS-DERIVED VEHICLE ATTITLDE RATES MAY ALST BE CISPLAYEC VIA SELECTION &Y EXTENDED VERB €£C.
MUBE 11 ATTITUDE ERRGR CISPLAYS ARE AUTUMATICALLY SELECTED AT THE BEGINNING UF R6G. wITH THE EXCEPT IONS INDICATED
IN ASSUMPTILA {7) AHCVE, EISPLAY SELECTION IS ALWAYS BASED UPON THE LAST ENTRY MADE I[N THE DSKY. FOR A MORE
DETAILED DESCRIPTIDN OF THESE DISPLAYS REFER TO SECTICN 3 OF RS67, PARA, 3.2.6.

{10} THE REABEZVCUS RAUSR (RR) WAS ENERGIZEC AND CHECKED OUT PRIOR TO SELECTICN OF THIS PROGRAM.

CLL) THE LANDING ANALOG DISPLAYS ROUTINE (R10) IS ENABLED AT TIGy HOWEVER K13 USE GF THE RR COUS IS INMIBITED BY THIS
PROGRAM., THE PUWERED FLIGHT DES IGNATE ROUT INE (R29) IS ENABLED AFTER PITCHDOVER. R10 AND R29 ARE TERMINATED UPON TER-
MINATIUN OF AVERAGE G,

(12) EITHER Tht LCALC CAF LATA RCUTINE {RO3) OR THE LANDING GONFIRMATICN PROGRAM {P68) HAS BEEN PERFORMED PRICR TC
SELECTIUN UF THIS PRCGRAM,

f13) FOR EACF BURN AN IGAITICN TOTAL ALLOWABLE TIME DELAY whILL BF SPECIFIED TN THE MISSION RULES. THIS DELAY TIME IS
THE TGTAL TIME WHICH THE THRLSTING MANELVER MAY BE DELAYEC BEYGNC THE LGC CALCUL ATED TIME OF IGNITION. [F ENGINE
RESTARTS ARE INVOLVEL, ThE ACCUUNTING GF THIS TOTAL TIME DELAY 1S UP FD THE CREW. .
t14) THE ASTRUNAUT MAY #CAITCR THE FCLLOWING ADDITIONAL PARAMETERS DURING THIS PROGRAM BY KEYING IN VIG6NTTE :

VIG AT T

K1-TC

KR2-viv}

R3-LLAMK

whERE 3
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TomTHE ESTIMATED TIME UF FLIGHT FRCM THE PRESENT TIME TG THL ACCCMPLISHMENT OF THE ASCENT
INJECTICH CONCITIONS . POLARITY IS ~. IN MINS AND SECS TO NEAREST SEC. MAX READING 1S 59859. IF AN
RCS INJECTICN DECISICM IS MADE AFTER AN LGC ASSUMED APS THRUST FAILURE [SEE R40), THE UPDATE OF TG

IS NUT MEANINGFUL .

viY) - THE MAGMITUOE CF THE LM VELOCITY COMPONENT NJDRMAL TG THE CSM ORBITAL PLANE. IN FPS TOD NEAREST .1

FPS .

(15) THE ASTHONALT MAY MCNITOR THE FCLLOWING ADDITIONAL PARAMETERS AT ANY TIME DURING THIS PROGRAM AFTER TiG, BY
KEYING IN V1eN85E:

v1I6NBS

R1-VGX(LM}
R2-VGY {LM)
RI-wGLIILM}

FCR CEFINITIUN, SEE LOGIC BELUW.

{16) THE DAP WILL BE ENERGIZED WHENEVER THE PGAS CONTRCL MGDE ANC THE AUTD ATTITUDE OR ATFITUDE HOLD CONTROL MODE
HAVE BEEN SELECTED. [F ThIS OCCURS PRIOR TU THE PGNS AUTO CHECK IN THIS PRUGRAM, THE ATTITUDE ERRORS WILL BE ZERUED
AND THE ATTITUCE CEACBANC wWILL EE SET TC THE LAST VALUE SPECIFIED BY RO3 (ASTRUNAUT DEFINED). IMMEOIATELY PRICR

FO ThE PGNS AUTO CheCK, THIS PROGRAM wILL SET THE ATTITUCE DEACBAND TC | DEGREE.

(17} VHE FOLLOWING DESPLAY IS AVAILABLE DURING THIS PRCGRAM PRICR TQ TIG 8Y KEY ING IN VBSE (SEE EXTENDED VERBS}).

V16A56

R1 — RR LOS AZIMUTH
R2 - RR LOS ELEVATION
R3 - BLAKK

WMERE:

KR LGS AZIMUTH — THE ANGLE BETWEEN THE LM X/ZI PLANE AND THE 2R LODS VECTOR. POSITIVE ROTATION IS FROM
THE LM +Z AXIS TO THE LM +Y AXIS. IN DEGREES TC THE NEAREST 0,01 DEGREE,

RR LLS ELEVATICN - THE ANGLE BETWEEN THE LM +7 AXIS AND THE PROJECTION OF THE RR LOS VECTOR ON THE LM
X/L PLANE. POSITIVE RUTATION 1S POSITIVE ROQTATION ABOUT THE LM +Y AXIS.

{18) LGC AND CREw PROCCEDURES IN CASES OF LGC-ASSUMED THRUST FAILURE ARE DEFINED BY THE DPS/APS THRUST FAILL ROUTI NE
{R40). THIS ROUTINE IS CALLED AT APS IGNITION BY THIS PROGRAM.

{19} THIS PRUGRAM [ S SELECTED BY THE ASTRONAUT BY USKY ENTRY AT LEAST 5 MINUTES BEFORE THE ESTIMATED TIME OF ASCENT
IGNITION TIG(AS).

LCGC CROUND CREW

P12 /LUMI NARY



106
P12/L UMINARY

LONT
+CREw
« PROGR AM #10
. SELEC TIGN
START PURERED ASCENT eveeensarcnsseoannes KEY IN PGRERED
FRCGRAM (P12} . ASCENT PROGRAM (P12}
DI SPLAY P12 V3TEL2E
e #20
. MONETOR DSK¥:
teesasesenncsaaseses CBSERVE DISPLAY OF
. P12
. . #30
CC IMU STATUS CHECK  eeweensseesscescenas DU IMU STATUS CHECK
ROLTINE (RC2) . . ROUTINE tRO2)
. . . #40
* 4+ - .
+02 . .
+ECIT . .
+e2 . .
++ - -
’ . . Pi2/LUMINAR Y



++
+02
+EDIT
++

RESET CONT INUOUS
CESIGKATE FLAG

-

.

DISABLE RR
ERKRCH CCLATERS

SET APS DELTA Vv
THRESHOLD FOR USE BY
R40

-

SET CELTA V CUUNTER
= & FCR LSE BY R4O

INVALICATE R29 [T A

LI B R A Y T L Y Y

l"ll"l-Oiool'ocic.0..-.-;-..-..a..-O.-..-..l...o.-...-...

(

107
PL2/LUMINARY

50

#60

¥70

#E80

#30Q

PE2 /LUMINARY



hJLD

trssanssa

aNAP

Lo TAIN CLATENTS (4
T16 ReulsSTER FUR
DISFLAY AS Tlulas).,
INUTEZ PST MAY HAVE
STGREL THAL L&) N
Tlo REGESTER - REFER
PZT.)

- casm v
- . -
- . -

FLASH VERB-NCUMN TC
REQUEST RESPUNSE AND
DISELAY STOUREL ¥ IC
1as):
VO& N33
RY-=TIGLAS)—-HRS
REE-TIGLASI-MING
R3-TIGLAS )-SECS

TIGLASY - TIME ©OF
APS IGMITICN FUK
ASCENT. (GET) IN
PSS, MINS, SECSs Tu
NEAREST .01 SEC

WALT FUR KEYBOARC
ENTRY

. .
LR R RN R )

.o
Saassssevenccsanspas

e

MUNITCR OSKY:
CBSERYE YERB-ANCUN
FLASH T4 REQUEST
RESPUMS E ANC CISPLAY
GF STORED TEG (AS)

AM I SATISFI£E0C wlTH
TRIS VALUE?

¥ N

RECCRD THIS .
VALLE .
KEY IN PROCEED .

1n8
P12/l UMINAR Y

#1019

#11)

¥120

#13n

¥140

PLZ/LUMINARY

{



++
+ 02
+£CIT

LA I A R A T I R I 2 IE R B U R Y

-+
o
N

TERMINATE FLASH LPON
RECEEPT CLF PRUCEEC .
GR NEW DATA

+P «NEW

«R « DA TA

«0 B

«C "

£ ——————
= STORE CATA
0Do—————

SET MUNFLAG

.
.

SET 4-JET TRANSLA-
TION FLAG

*

SET R10 FLAG

RESET TrE RENDEZVOUS
FLAG

INITIALIZE EMNGINE
DATA AND TARGET DATA

L T e I T T T I 1

-
fddeccnacrsr I s R A ns

-

LI

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

KEY IN VWZEE
AND LUAD DE-

L A L LA

LR Y

109
PL2/LUMINARY

#1590

2160

¥170

#180

#1 90

P12/LUMI NARY



HOLD .

SNAP .

COMPLTE CROSSRANGE
AN INITIALLIZE CUWN-
RANGE SPEEL TC
5509.5 FPS ANC
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DOWNRANGE VELUCE TY,
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VELCCLYY (vhF}
RZ2-RADI AL VELC-
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R3I-CRLSSRANGE
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19,5 FT/SEC WiLL
SATISFY AN GRBIT
WITHF AN APULUNE

LF 3C h.M, [REFER
ASSULMPTION 1)

Tht CHEW ShUUL b
CONFER WITH THE
GRUWND T DETERMINE
CVERLCAC VALUES IF
SLWCH PRCCEDURE 15§
DESIRED . }

RADIAL VELCCITY-THE
VELGCITY {UP) ALGNG
ThE L¥ LCCAL VERT-
ICAL AXIS AT ASCENT
INJECTION, 1.E.;
ALCAG UNIT R . TrHIS
-L
VALUE WLl ALWAYS BE
POSITIVE. IN FT-SEC
TO THE NEAREST
0.1 FI/SEC.

CROSSRANGE-THE [I5-
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THE L¥ FOSEITICN VEC-
TOR AT TIGL{AS),
POLARITY INLICATES
THE LM PCST-INJECT-
ION PLANE IS5 NORTH
{+) TR SCUTH (-) CF
THE PCSITICN VECTCR,
IN NAUTLCAL MILES TU
NEAREST .1 NM.
(NOTE: THE LM mlLL
INITIALLY DISPL AY
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s avrvan
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CISPLAY UN DSKY TFI
AND FLAL ¥ AW ANL
PITCH ANGLES;

VOONT4

Hl=-TF]

Rz~YAn

R2-PIT{H

TF1 - TIME FRLM TIG
(AS Y. IN MINS SECS
T{ NEAREST SEC. (-
BEFLRU  + AFTER VIO
(AS ). MAX READING
15 5%859,.

Yaw ~ PAECICTEU FDAI
YAA ARGLE AT CLMPLE-
TIUN UF YAn MANELVMER
TG ERINC LM +7Z AXIS

DLWNRANGE CURING THE
VERTICAL RISE PHASE.
IN CEGREEY TU NEAKR-

EST .C1 DEGREE.

PITCF -~ PRELICTED
FOALl PEITCH ANGLE AT
CUMPLETIUN OF PITCH
MANEUVER CURING

A ussunvrsrereTEtTan

MCNITCR LCSKY:
DBSERVE DISPLAY CF
TFL ANC FDAT Y aw
AND PITCH ANGLES.

RECCRO FCAT YAW AND
PITCH ANGLE S FOR
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PLTCHUVER PHASE, 0N
CEGREES TO NEAREST
«01 LCEGREE.

SET TLECL = TIG -3¢
SECONDS

EXTRAPCLATE CSM
STATE VECTOR TO
TOECL

.

GC STATE VECTOR IN- M .
TEGRATIUN (MIDTOAVE) svesncvescasssnsssrns
ROUT INE {(R41) - .
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AT mpaM}
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WAIT INTEL TIu-35
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BLANK THE TSKY CIS= ceveevenvrscacassnss

PLAY {VvshsR1sR2y AMNC .
H3)
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SECCND S
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MONTITOR DSKY:
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RETLRN V(GENTA4
DISPLAYS.

START AVERAGE G
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WAET LNTIL TIG-5
SECONLCS

: wen
. FRCWV
- R40

RESET ASTRONALT FLAG

MCNITCR DSKY:

AT TFI = -Q0B29
CBSERVE RETURN OF
VO&6NT4 CISPLAYS TC
INODICATE THAT AVER-
AGE G INTEGRAT ION
HAS STARTED.

(NOTFE: IF TIG HAS
BEEN SLIPPED BY R41
THE TFI DISPLAY (R1}
AT THIS TIME WILL BE
REFERREC TO THE NEW
TIG.)

.+ * & 3

P N e

L I T T T R I TR I )

119
P12/LUMINARY

#630

#5640

#650

#6660

k670

WHRD
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122

P12/ LUMINARY

#7180

#1760

#g0n

#81"

¥32n0

PLZ/LUM INARY



P P

EXIT Pl

SET ASTRONAUT Feag
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NEGATIVE AND NON-
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CALL FCR KESET CF
LLLAGE FLAG IN C.5
SEC (NOTE: THIS FLAG
wCULG TALY BE SET N
A REXTART CASE vIa
R40).

WHEN AFS TGNITIUN IS
DETECTYED vIA THE
PIPAS, RESET ThE
SLRFACE FLAG.

CALCULATE THE PRE-
SENT DESIRED THRLST
VECTOR TO ACCOMPLISH
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» FLAC
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+ RESET x-AxIS
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. HIBIT FLAG
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CALCULATE ThHE RE-
GLLREU ICDL/GIMEAL
ANGLES ANC LCRIVE
THE ICCuUS (USING
FINUCDLW Tu ALIGLN
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wiTH THE VESIRED
THRLST VELTOR Tu
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ASCEAT, THE LM +Y
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HOLD

tavEa
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CALLLLATE YHE RE-
QUIREL ICCU/CIM-
EAL ANGLES ANLC
DRIVE THE ILDLS
(USING FINCCEUNW)
TO ALIGN THE LW
+X AXIS wiTH THE
FRESENT LCCAL
VERTICAL (UP),
THE LM +Y AXIS
MNCRMAL TO Thi
ANTICI PATED PITCH
MANEUYEKR PLANE
FCR THE ASLCENT,
AND THE im +7

AX 1S COMNRANGE.

l*“i“.‘........oo.l!.il.c

DISPLAY LN DSKY:
¥O6NG 2
R1-vI
R2-H DCT
R3I-H

¥l - MAGM TUDE CF

LM INERTHAL VELOCITY
WITH RESPECT TO T#E
REFEREMLE CCGCROI-
NATE SYSTEM. [N

FPS TC NEAREST .1

FP S.

H DCT - THE PRESENT
RATE OF CHANGE CF
ALT ITUCELt ). PULAR-
ITy INCICATES DES-
CENT (-) OR ASCENT
(+}. IN FT/SEC TO
NEAREST .1 FT/SEC.
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ALTITLDE OF THE LW
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AGUVE TFHE LM PUSI-
VECN VECTCR AT TiG
(ASY. POLARTTY (S +
FCR ALTITULES
GREATER ThAN

THE AdOVE RADIULS,
IN FEET TC NEAKEST
FoaTt.
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L T T,

MONE TOR FDAL BALL.
LM WINDOW, AND DSKY: #1200

L A T R B

B {A) OBSERVE (M X
seaeaes AXIS TU COME TO
. LCCAL VERTICAL.

L I I I R )

(8) DBSERVE LM
YAW MANEUVER TO FCA|
BALL YAk ANGLE PRE-
VIOUSLY DISPLAYED
ANC RECCRDED. #1210

{C) GBSERVE LM
PITCH MANEUVER TC
FDAL BALL PITCH
ANGLE PREV IOQJSLY
D) SPLAYED AND RECOR-
DED. :

% 3 8 P 4 e e s o g
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GG TG BACKUP
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APPROX IMAT FLY 12
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la DSKY:

R1-VI SHOULD
BE INCREA-
SING

RZ2-H DOT
SHOULD BE
INCREAS ING
AND ThEN
DECREASE

R3-H SHOULC
BE INCREA~
SING.

2. FDAI-ATT ERR~
ORS SHIULD BE
LESS THAN GR
EQUAL TO xx
DEGREES . ATY
RATES SHCULD
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DEGREES/SEC.
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ENGINE € LTOFF FRCM
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- . . . GO 10
- - . « BACKLP #1300
- . - -« PROCECURES

I5 TG LESS TkAN 4 - . -

SECUNDS? . . B

oY Ne . . -
. . . . . #1310

CALL ENGIM CGFF CC¥- . B

MAND AT COMPUTED SEE OPsSsaps .

REQUIREL TIME. THRUST FAIL .

-_ — ROUT INE -
- {R40) FCR . #1320
. REQUIRED -

- —- RESFONSE -

SET ICLE H.AG .
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WAL UNTIL COMPLTED
TIME UF (UTGFF.

COUMMANL ZERC ATTI-
TLDE RATES

SET CEACBANC TO
PHEVIOLS VALLE
CEFINEC BY RO3,

MAINT AIN VG
COMFUTATICAS FOR
POSSIBLE NULLLING BY
RCS TRIMMING
PANELVER

CUMMAND [ERC
ATTITLDE RATES

L I T

LI R L e I e T T T

L T T

DI SARM APS
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HOLD

taaseves

MON

SET UEAULBAND
T4 PREVIUUS
VALUE CEFINEC
BY RC2.

RESET LLLAGE
FLAG

% ¥ o2 " s & " e o® & 5

FLASH VERB-NCUN TC

REQUEST RESPUNSE AND

MALNTAIN CISPLAY CF

Wiy, H DOT, AND H.

Vié N63
Ri=-vi
R2-H DOT
R3-—p

T e " s

WAIT FCR KEYBCARC

ENTRY
TERMINATE FL ASh UPON
RECEIPT CF PRCCEEL,
RECYCLE s CR TER-
MINATE
P T «R
R NS «E

L T T T

L I L )

P T T T T Y

-

-

ne
FRUM
ABCVE

MONI TOR DSKY:

CEBSERVE VERB—NUUN
FLASH T{ REQUEST

RESPONSE AND DESPLAY

GF Vi, v COT,

ANG k.

RECORD THESE v
AS DESIRED.

ALUES

vesesssesassnrsuvess KEY IN PROCEED

P
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. non .
. BELOW . #1440
COMMAND ZERC ATT]- .
TUDE ERRORS .
- . #1450
SET .3 DEGREE DEAD- .
BANL .
- - . - #1460
HOLD FLASH VERS-NOLN TO . MONITOR OSKY:
sevesesse REQUEST RESPONSE ANLC suveeccesensscsasscse OBSERVE VERB—-NCLUN
MON - VDI SPLAY CGMPCUNENTS . FLASH TC REQUESTF
CF vGilM: RE SPCNSE AND DISPLAY
V1e ABS OF COMPONENTS OF
R I-vG x{iM) VGiLMI:
R2=-VGYILM) ——— ————— -
R3-vGZ{LM) . ¥1470

COGMPUNENTS OF The
PRESEANY VG VECTCR RE-
SOL VED ALUNG THE LM
Xy Yy ANL Z AXES.

TO NJLL QUT VG
COMPONENTS COMMAND

LI T R R I R I ]

-
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TRE VG VECTUR WILL
BE LPCATEL BY TFE
STEER ING LUOPS
CURING EACH CTMPUT A-
TICh CYCLE. IN FPS
TL NEAREST .1 FPS.

L L R L Y S ]

LI T R B |

wAl T FOR KEYBUARD
ENTRY

TERMIMATE FLASH UFCA
RECEIPT OF PROCEED,
RECYCLE, OR TER-

MINATE
-P T R
R - E - E
«0 R «C
«C oM »Y
«E ol «C
-E N L
«C A -E

. «£ neen

LI I R 2 e

M e

[ I S R ]

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

SAsssdeansesatsenans

MANUAL TRANSLATIONS
AND ROTATIONS.
[(NOTE: THIS MANEUVER
IS AT THE CPTION OF
THE CREW.)

{NUTE: TRANSLATICM
WILL BE 4 JET UNLESS
RO3 IS PERFORMEL TO
SPECIFY 2 JET.)

THE ORBITAL PARA-
METER D{SPLAY ROU-
TINE {R30) MAY BE
SELECTED AT THIS
TIME {(VH2E) TO MONI-
TCR CONTINUOUSLY UP-
DATED VALUES OF AP(
ALT, PER ALT, AND
TFF,

KEY IN PROCEED
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LI I ]

LR I L T T Y

SET DEADBAND TG
PREVIOLS VALUE
CEFINEC BY RO3.

-'a--.00..-..-..¢..o..-...n.-..-,-,

IID L

. FROM

. ABCVE
RESET ThE ABCRT
ENABLE FLAG
DO FINAL AUTOMATIC . . DO FINAL AUTOMATIC
RECUEST TERMINAT £ c“cscsemrcsssvasnesnssn REQUEST TERMINATE
ROUTINE {RCO} . . RGUT INE (RO0)

EXIT Pl2 EXIY P12

CHANGE CCNTRCOL NCTES

REVY 00 PLR 13,31

REY 01 PCR 99 E6455+1064158,144,164,234,258,401,
4199 437, 415,464 514,548,561 61346174623

REV GO(LLM [ A) PCR 260,270,708,757

REV OlILLM 1B) PCR E38,841,847, £0ITCRIAL

REV 02 ELUITORIAL

(
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RENCEZVUUS NAVIGAT 1UN PRULRAM (P 20) REV 03 12/03/69
(1} TO CUNTROL THE LM ATTITUDE AND THE RENDEZIVGUS RADAR (RR} TC ACGUIRE AND TRACK THE CSM WITH THE RR WHILE THE LM
IS IN FLIGHT.

(2} TO UPDATE EITHER THE LM UR CSM STATE VECTOR {AS SPECIFIED RY THE ASTRONAUT BY DSKY ENTRY) ON THE BASIS OF &R
TRACKING CAFA GR TU TRACK THE CSM wITHOUT UPDATING EI THER VEHICLE STATE VEC TOR.

(3} TO PUINT THE LM GPTICAL BEACGON AT THE CSM.
(1) THE 1SS MAY BE IN STANCEY GR OPERATE. THE IMU WOULD NORMALLY BE DN AND THE IMU ORIENTATION GETERMINATIGN
PROGRAM (P51) OR THE LUNAR SURFACE ALIGN PROGRAM (P57) COMPLETEDC BEFORE THE S£LECTEON OF THIS PROGRAM. ND PREFERRED
CRIENTATIEN ES SPECIFIEC OR REWUIRED FOR THIS PROGRAM AS THE ATTITUDE MANEUVER ROUTIME (R60) CAN ALWAYS CALCULATE A
VEHICLE ORTENTATICN ABCGLY THE LM #2Z AXIS THAT CAN AVOIC GIMBAL LOCK FOR ANY IMU INERTIAL ORIENTATIGN.
THE IS5 THUS MAY gE:

(A) OFF { STANDB Y},

{B8) Ghy ANG NCT ALIGNEC SINCE TURN UN.

{C) ON AND AT AN INERTIAL ORIENTATION KNOWN ONLY [ NACCURATELY BY THE LGCy [.E.: HAVING BEEN ALIGNED AT
LEAST CNCE SINCE TURN CN BUT HAVING DRIFTED FROM THE STORED ALIGNMENT.

IC) ON AND AT AN INERTIAL ORIENTATION KNOWN ACCURATELY BY THE LGC.
IF {A) IS TRLE A PROGRAM ALARM WILL BE MACE BY THIS PROGRANM.
LF ¢B) IS TRUE A PROGRAM ALAKRM WILL BE MADE BY THIS PROGRAM,
IF (L) 1S TRUE THE LGC MAY CR MAY NOT HAVE A SAT IS FACTORY INERTIAL REFERENCE TO ACCLRATELY COMPLETE THE PROGRAM.
IF {D)} IS TRUE THE LGC HAS A SATISFAC TORY INERTIAL REFERENCE TG ACCURATELY COMPLETE THE PROGRAM.

{2}  THE CSM IS MAINTAINING A PREFERREC TRACK ING ATTITUDE FDR RR TRACKING BY THE LM« THIS PREFERRED ATTITUDE CCRRECTLY
ORIENTS THE CS5M RADAR TRANSPONDER. .

{3) AT THE BEGINNING CF THE PROGRAM THE STATE VECTOR UPDATE OPTION 15 AUTOMATICALLY SET YO THE LM. THIS OPTION MAY BF
CHANGED AT ANY TIME LATER BY CNE GF THE FGLLGWING MANUAL ENTRIES :
VBOE UPLCATE LM STATE VECTOR
VB1E UPCATE CSM STATE VECTDR
VGBE NG STATE VECTOR LPDATE
MCTE: IF V95E IS ENTEREC BEFORE P20 1S SELECTED, EITHER VBOE UR VB1E MUST RE PERFORMED TO ALLOW STATE VECTOR UPDATING.
t4) THE RENDEZVOLS RADAR IS ON, AND PRELIMINARY CHECKCUT RAS BEEN COMPLETEC.
(5) THE INITIALEZATICN CF ThHE W MATREX (SEE SECTION 5.2.4.2 OF RS5&7) IS ENARLED BY:
(A) A MANUAL DSKY ENTRY (VS3E).
I8) CEMPUTER FRESH START (V3sE).

(C) LM UK CSM JN-FLIGHT STATE VECTOR UPDATE FROM THE GROUND (P2T) {EXCEPT FOR UPDATE OF LANDING SITE VECTOR
WHEN THE LM [5 CN THE LUNAR SURFACE).

tLY THE POWEREL ASCENT PROGRAM (P12) [NVALIDATES THE w-MATRIX UStu BY P22 AND CAUSES P20 TQ RE-INITTIALIZE

P2C/LUMINARY
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ThHE W-MATKIX WFEN SELECTED.
(€} THE RA TRACKING MARK CLUNTER CUUNTS THE AUMBER CF RR MARKS PROCESSED 8Y THE LGC. THIS COUNTER IS ZEROED BY:
{A2) MANUAL SELECTICN CF P20/22 (V3TE2G/22E).
(e} CUMPLETIUN OF THE TARGET DELTA v PKOGRANM (P76).
t0) SELECTICN UF A New PRLGRAM FHCM A PROGRAM WHICH HAD TURNED JN AVERAGE G.
(C) INITIALIZATIUN OF THE w MATRIX (SEE (5) ABOVE) .
(£) CUMPLETILN OF RKR SEARCH RCLTINE (R24} 1IN P2D.

(7} THE CREWw MAY MANUALLY ACJUST TrE LGC-STORED VALUES OF RR SHAFT AND TRUNNION BIAS BY A DIRECT LCAD OF FCUR RE-

GISTERS TU BE SPECIFLED. HUREVER, UNLESS THME RR HAS BEEN JARRED, THE LGC BIAS ESTIMATE SHOULD BE MORE ACCURATE THAN
THAT FRLM ANCTHER SCURCE.

(8) THE SELECTIUN AMND TERMINATION OF P20,P224 AND P25 ARE SUBJECT TO SPECIAL DPERATING PROCEDURES DIFFERENT FROM ALY
CTHER PRCGRAMS ;

(A) SELECTICH

(1) ALWAYS BY V3TEXXE.

(2) If ANY UTHER PROLRAM IS RUNNING AT THE TIME UF P2C/22/25 SELECTION THE NEW PROGRAM WILL REPLACE THE
GLC. THIS [NCLUDES P20/22/25 $SELECT ION W EENEVER EITHER P 20,22y, OR 25 IS RUNNING.

(2) IF P2C OR P25 IS RUNNINGs SELECTICMN (F AMy PROGRAM OTHER THAN POD OR P22 WILL RESULT IN P20
LR F25 CCNTINUING AND ThE NEW PROGGRAM ALSO OPERAYING wWITH 17S NUMBER IN THE DSKY PROG LIGHTS.

(4) IF P2C OR P25 1S RUNNING, SELECTION OF POG OR P22 WILL RESULT IN FTHE TERMINATION OF THE OLD PRO-
GRAM ANU GPERATION OF THE NE#h.

{b) TERMINATICN

(1) BY SELECTION OF P00, vS6E GR BY V34E,

(2} POO SELECTION WILL YERMINATE P20,22, AND 25 AND ANY CTHER PROGRAM Ik PROCESS, AND ESTABLISH POO.

{3) VS56E SELECTION wILl SELECT THE TERMINATE TRACK ING ROUTINE {R56) WHICH WILL TERMINATE ONLY P20 DR
P2% IF EITHER OF THESE PROGGRAMS IS RUNNING IN CONJUNCTION WITH ANCYHER PROGRAM. IN ALL OTHER
CASES R56 wILL SELECT ROO. VSBE MAY BE PERFORMED ANY TIME OURING P20,22, OR 25 OPFRATION.

t4) THE LLC wILL ACT UPCN V34E CNLY IN RESPONSE TO A A ASHING VERB~NOUN. IF THIS DISPLAY WAS ORIGINATED
dY P20, 22, OR 25, V34E wILL RESULT IN AN IDENTICAL LGC RESPONSE TO THAT OF VS56E, THAT 1Sy SELECTION
€F R5&. IF THIS CISPLAY WAS NOT ORIGINATED BY P20v22, OR 25 (SUCH AS P32, WHILF KUNNING WITH P2
THE LGC wILL GO TO ROO, HOWEVER ThE FRCGRANM [N THE BACKGROUNE WILL CONTINUE. THE NEw PROGRAM
SELECTEC FOLLUWS THE SELECTION RULES ABCOVE, (A).

{5) ALTEFCUGH IT IS NOT CLEARLY S+HOWN IN THE LOGIC BELOWy A V34FE RESPONSE TG A PRIORITY DISPLAY MUST BE
LELAYED 2 SECONUS FROM OLSPLAY INITIATICN WHEREAS THE DELAY IS NOT NECESSARY FOR A VS6F RF SPONSE.

(6]  THE RR MANLAL ACQUISITICN RCUTINE (R23) May ONLY BE SELECTED IF P20 IS NOT RUNNING IN CONJUNC TION Wi T
ANOTHER FPKUGRAM,

(100 WHEN P2C 15 SELECTED ANYTIME PRIGR TC THE LANDIAG PHASE IN THE LUNAR MISS[ONy THIS PROGRAM MUST BE DPERATED IN
1HE NC UPDATE MODE. (REFER SECTIGN S PAGE S5.7-6 OF R56T. 4

[11) THE RMS PUSITIUN ANC VELUCLTY ERRCRS AND ANGLE BIAS ERRCRS COMPUTED #ROM THE W MATRIX ARE AVAILABLE BY EXTENDED
VERE (V6TE). GASEL UPON VALUES IN THIS DISPLAY AND THE DETAILS OF THE MISSIGA, THE ASTRCNAUT CAN ELECT TO STOP OR

CONTINLE THE CULRREWT NAWICATICN PRCCECURE GR TC RE-INITIALIZE THE W MATRIX AND CONTINUE NAVIGATING. THE CAPABILITY
TO REINITIALIZE TH: W MATKIX [S ALSG PROVIOED VyIA V67E,

(12) TC MONITOR THE PRLCRESS GF STATE VECTCR INTEGRATIONy, THE TIME ASSOCIATED WITH THE ADVANCING (REGRESSING) STATE
IS AVALLABLE BY KEYING IN VC&N38E:

P20/LUMINARY
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VGEN3E
R1-TET-FRS
RZ—TE 1-M[ NS
R3-TET-SECS

TET-THE TINE (GET) TC WHLCH THE STATE VECTOR INTEGRAT [ON PROCESS HAS PRESENTLY CALCULATED THE STATE
VECTOR. IN HRS, MINS, AND SECS TO NEAREST .01 SEC.

113) STATE VECTOR INTEGRATICN MAY BE PERMANENTLY INHIBITEL BY VS6GE. THIS ENTRY WILL TERMINATE ALL PRESENT PROGRANS
ANL SELECT The LGC IGLING PROGRAM (PCO) WITH THE PGO AUTOMATIC STATE VECTOR INT EGRAT [ON PERMANENTLY INHIBITED

UNTIL SELECTICN CF ANCTHER PROGRAM, USE OF V96 CAN CAUSE INCORRECT W—MATRI X EXTRAPOLATION SINCE STATE VECTOR
SYNCHRONIZATION IS NCT MALNTAINED.

PROG LGC GROGUND CREW
CONT

£10
#20
«CREW
« PROGRA M
.SELECT ION
e #30
— -~ . KEY IN RENDEZVOUS
START RENDEZVOUS cecavvrurenarsrsaesss NAVIGATION PROGRAM
NAVIGATION PRUGRAM . (P20}
(P20, V3ITE2CE

P2 0/LUMI NARY



CISPLAY P20

[NOTE: FROM THIS
FCINT LN THE LGC
LOGIC DESCRIBES BCTH
THE RENECEZVOUS Navi-
GATICA FROGRAM ([P20)
AND THE LULNAR SULR-
FACE NAV IGATION PRO-
GRAM {F22). CNLY
THAY LOGIC ASSOC 1a-
TEC Witk P20 15 PER-
TINENT HERE RCwW—
EVER ).

.

4 sac i TR IR ERb LT

NOTE: WHENEVER P20
IS SELECTED PR IUR TO
THE LANC{NG OPERA-
TIGN IN THE LUAAR
MISS ION, IV MUST BE
EXNTEREC ANLC OPERATEL
IN THE NU UPDATE
MOCE {(I.E.: - V95E
MLST BE EXECUTEC BE-
FORE ENTRY INTD
P20 .4 (SEE FODTNOTE
UN PAGE 5.7-6 CF
"ERASABLE MEMORY
PARAMET ER LIST™ [N
SECTICN 5 OF R567.14

MONITOR DSKY:
CBSERVE DiISPLAY
OF P20

{NCTE: ALL LCGIC IN
THE CREwW COLUMN I §
ENLY THAT ASSOCIATECL
Wi TH THE RENDEZVGLS
NAVIGATION PROGRAM
(p20)).

L ]

144
P20/L UNINARY

n40

#50

¥60

#70

#30

P20/LUMINARY



12t

PG5S
HOLD

Sssseesasw

SNAP

.

RESET VEHICLE
UPDATE FLAG.

-o'o-aolo'l-l-t-.Iuol.o..-.-..on.-.

SET YEHICLE LF-
EATE FLAG

SET LGC ASSUMED
CFTICN = 00001

FLASH VERB-NOUN .
10 REQLEST RES- .
PONSE AND DISPLAY -
ASSUMEEL CSM .
ORBI T CPTICN; .
VO4NCe .
R1-00012 .
R2~-C000X .
R3BLANK .

R1 IS CPTICN CCDE
FOR ASSUMEL CSM
CREIT CPTICN.

R2 IS THE LGC~-
ASSULMEL CPTICN:

00001 - CSM

kIl LL NCT CHAMGE
ITS PRESENT
CREIT.

'lc'ou"-'io'-l'!c'o-'aolc

..-..-..l..c.-o.-..-..a..-.-o..c..-.-o..-..-..-.

L T I T O

{
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HCLD

ShAP

[ R

LI T T

.

00002 - (5™
WILL CHANGE 17§
FRESENT ORBI1T
TC GL CVER TrE
PRESENT LM
PUSITION ON THE
LLNAK SLRFACE.

nAIT FUR KEY-
BCARD EMNTRY

TERMINATE FLASH
UPON RECEILIPT OF
FRCCEEL GF NEw

DATA.

-
-
- Sssewnaanw
.

IS LGE ASSULMED
OPTION = Q00017

FLASE VERE-NDOUN
TC REQLEST RES-
PONSE ANU UL SPLAY
ESTIMATEG LAUNCH

L N L I R T R R R

[ L L T T R N e

.

L

LI L Y I L |

LI T O T T T TS,

.
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L L I T D TR R U Y
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TI ME :
VOenN33
RI-TIGLAS }=FRS
RZ2-TIGLASI—FINS
RI-TIG{AS)-SECS

TIGLAS) - TIME
{ESTIMATEC) OF
APS IGMNITICN FCR
ASCENT (GET). N
HRSy MINS, SECSs
TC NEAREST .01
SEC.

WALT FOR KEYBOARD
ENTRY

TERMINATE FLASH
UPON RECEIPT OF
PRGCEED CR NEW
DA TA

.p « NEW
R .DATA
oL .
.C .
2 —————— e

«E STCRE DATA

CALCUL ATE NEW CSM
GREIT AND uPDATE
CSM STATE VECTOR

[E RN FREEE RN,

.
-
-
.
L]
-
-
.
.
-
-
-
a
-
-
-
.
.
-
.
.
-
-
-
-
»
-
.
-
-
.
-
-
-
-
.
-
-
-
L]
-
-
.
.
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« {REFER SECTICH
« 5.2.5.2 GOF R5¢T)

SET TRACK FLAG

SET RENDEZVOLS FERAG

RESET SEARCH FLAG

-

RESET MANUAL ACQUIRE
FLAG

LT I T

DO IMy STATUS
CHECK ROUTINE (RC2}

L T R

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

D I T )

PO
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RESET THE NG RR
MONI TLR FLAG.

. .

RESET LCSCM FLAG.

RESEF CESIGNATE FLAG

RESET CONT INUOUS
CESIGNATE FLAG

CISABLE RR ERROR

COLNTERS

me L Ll
ENTER HERE. . .
FRCM ERR . . .
SEARCH . - .
ROUTINE . . -
(R24) - - .

LN L4 - -

L] - . -
LERG RR TRACKING .
MARK CLCLNTER -

¢

149
PZ2O/LUMINARY

#300

#310

#320

4330

#340

P20/LUMINARY



PG5S
PRID
HOLD .

sesan bun

SNaAP .

EXTRAPCLATE LM AN
CSM STATE VECTORS TC
FRESENT TIME USING
CCNIC EQLATLCNS

-
-

CALCLLATE LCS VECTCR
FROM LM TO C SM.

.

I5 RANGE GREATER
THAN 4CC NM?

-
-

. -
- -
- -
. .
. .
. -
. .
- -
. .
- -
. .
- -
. -
N .

FLASH VERB-NOUN
TC REQUEST RES-
PONSE ANU OlspLay
AL ARM CODE 00526

A T L R RO S R

.

L A L R e L O T S

L L T I |

“eesscasrRaRAta

L N

e O T T e R O

.- "4

+ . ENTER HERE
. . FROM RR

- . S EARCFH

. . ROUTINE

. . (R24)

MONI TOR DSKY:

DOES ALARM CODE
CISPLAY 00526 INCIC-
ATE THAT RANGE TO
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WAIT FUK KEYBUARD

ENTRY

TERMINATE FLASFK

LPCN RECEIPT CF

TERMINATE {V34E),

RECYCLE GR VS6E
¥ R
«3 oE
- «L
-k ¥
- «C
.G -k
=R «E
. ¥ .
.5 savas
+5

DO TERMINATE
TRACKING RGUT INE
(RE€)

EXIT
P20/22

LI )

.
.
-
-
-
-
-

- KEY IN RECYCLE

LI
LU B )

V32t

L L A LY T S L IR )

@eactsnmenssencsssass TERMINATE P20 BY

KEYING IN
TERMINATE ( V34f}
OR V56E

L A Y

tesecnrsesvnannseans LO TERMINATE

TRACKING ROUTENE
{R56 )

‘e

EXIT
P2o

L e

LN I I I

o‘n-'o.-'c..n-o-.'-'n-'o-'-!.nc.
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L I T T O o T

ngn . #4590

ENTER HERE .

FROM AR .

DATA READ .

ROLTINE (RZ2) -

LR FRCM RR .

DE SIGNATE .

ROUTINE .

{R21}. .

- . #500

IS SLRFACE FLAG SET? .
P N. .
- . . #510
: . ngo y
. - ENT ER HERE .
. - FROM RR .
. . DATA READ .
. . ROUT INE .
. . (R22), .
- . RR DE- .
- . SIGNATE - #520
. . ROUTINE -
. . (R21) -
. - - . - = #5130
« CC PREFERRED cesesevaancccasrensas L] PREFERRED TRACK-—
+« TRACKING ATTI- . . ING ATTITUDE RCUTINE
- TUCE RGUT INE (R61}.
. (RE1). -
. #540

-
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-
-
-
-
-
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- .

I's TRACK FLAG SET?

[
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GL TC
B n
BEHOW

IS KRR ALTU MUDE
CISCRETE PRESENT?

-y N
. ol

. ENTER hERE .

. FRCM RR .

. DATA READ -

. RCUT INE .

. (R22). -

« IS5 P20 CR P22 TrE
« CNLY PRGURAM

» RUNNING?

L I e R e R I 2 T T T T P

LI e e N e

.u‘l.ll.'lll..i."o‘ll'l.'."l"l"-...n..'"c'l'

LI T T

L) Cli
ENTER
HERE
FRCM
RR DATA
REAL
ROUTINE
(R22).
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L O T R TR

154
P20/LUMINARY

#550

¥560

#570

#580

P2O/L UMENARY

(



P0OSS
PRIO
HOLD .

ssasmne

SNAP

L L T L T 1

'0-‘-o‘o".'a-'o.!-.‘nl-.‘u.l-lo.i..o.on.lu.-..

NCTE: LF PRESENT .
PROGRAM IS P22, -
ARSWER IS ALWAYS
HVES“- -
.Y N,
. - .
« FLASH VERB=-NOUM .
« TO REQUEST RES~ .,
« POUNSE AND DIS~ .
« PLAY ALARM CODE .
« 00514 INCICAT ING,
» IMPROPER REMCVAL.
« OF RR FROM AUTO .
« MLDE.

- VC5NCS

- R1=-XXXXX

. R2-XXXXX

. R3= XXAXXX

LI BN O T T )

nAIT 2 SECCADS

L e L e R S T T S S T

WAL T FUR KE Y-
BOARL ENTRY

.

debbassvrennan

s sene s

LS I R N T T R

o-.o-..-.o..-..o.o-.-.-.ol-"-o-'o'

L T I L |
4 % % 5 8 & g 3 % 3 s " 4 4 b g 0 8 g B g 4 8 g

L I N I I B R I T N R

[
.

-

MONITGR DSKY:

DOES VERB-NOULN
FLASH TO REQUEST
RESPONSE AND DISPLAY
ALARM CODE 00514
INCICAT ING THE RR
HAS BEEN IMPROPERLY
SWITCHED DUT OF AUTOD
MCDE?

(NODTE: ALARM CODE
DISPLAYS MAY APPEAR
IN Rl+ R2, GR R3,
DEPENDING ON PRES-
ENCE CR ABSENCE OF
GTHER ALARM CODE
DISPLAYS.)

-
-
=
.

0C I WISH TO
RESELECT RR

AUTO MODE AND
COAT INUE WITH
AUTOMATIC P20

.
L T I

LI L ]

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

$680

.o,
LI I
s .00
- 5 @
o

. . x
AR ]
. 0w
* * »
. e

P20/L UMI NARY

133



PLSS

HOLD .

tessasas

ShAP
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« sk R
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. e . C
- . .Y
. WL
. - . L
PO o F
« DG TEKMINATE
« TRACKING
= RLUTINE (R56)
. ExIT
. P20
FLASH VEKB-NCULA
TO REQUEST PLEASE
FERFORM SELEC-
TICh CF RR AUTLC
MCUE:
VE0N2S
R1-CG201
R2—EL ANK
K3 -ELANK

+

.

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

P T R R S P

LA I N L. T T RO R S

tesamrasratenn

.

L

LA I Y

-

-

-

L R L e O T R O

L

o« nw

tehe .

-

CO TERMINATE .
TRACKING KCU~ .
TINE (RS56) .
EX [T .
P20 .

MON ITOR DSK Y:

IS vERB-NOUN
FLASHING TO REQUEST
SELECTIGN ©F RR AUTO
MODE ?

(NCTE: {1} THE MaN-
VAL ACCQUISITIUN
ROUT INE (R23) MAY
CALY BE CALLEC FRCWM
THIS DISPLAY (EN-
TER ). THIS DISPLAY
IS NCT CALLED IF
THE RR MODE Swi TCH
IS IN LGC. THERE-
FORE IF R23 [ S DES-
IREL THE RR MOODE

{
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wAIT FOR KEY-
BLARU £MTRY,.

TEXKMINATE FLASH
UPLN RECEILIPT UF
FRLOCEEL CR ENTER

L N T T S S ]

LA L T

.

acsasasssescss

L T L T T T S S R

LI L O L T I O L I I B R e N I S L I T T D T I D TR Y

Swl WH MUST 8E CLF
JF ThE LGC POSILT IUN
BEFGRE THE LGC FRC-
GRAM CHELKS THE

AUTC MCDE DISCRETE.

(2} THE rR
MUST BE IN THKE
ALTO MDDE [LGC
POSITICN)Y FGR ALTO-
MATIC F20 OPERAT-
ION,

13) AS LCMG
AS THE LGC IS5 ON [T
WILL CALL THE RR
MONI TCR KOUTINE
tR25) EVERY C.4E
SECCNES AS CESCR-
IBED IM SECTION
5424434 OF R5E7).

Y o N
OC I WISHTQO .
ATTENMPT A -
MANUAL .
ACQUISITICN? .

=N .Y .
PLT RR - .
MODE B .
SWITCH TS . »
LGC. . -
KEY IN . -
PRCCEED . .
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LSING PRE-
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s o« hIti .
« o TEKMI~ . s
« » NATE - .
» « THIS . .
« « WAIT- ..
« » LIST P
« o« LALL . .
« & ANU . .
« o« EXIT .
« » P20/ - .
s e Edel . .

DO RR DESIGNATE

RCUT INE

LI I L T R

(Re1)
TARGET
ACQU [REL
By R21
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.
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- .
- -
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MONITOR THE VERICLE
ATTITUDE AND THE
ESKY .

THE RR IS NCw
BEING AUTOMATICALLY
CESIGNAT EC TGwWARC
THE CS¥,

WwkEEN THE LGC
FAILS TC RECEIVE TkE
DATA GCOD DISCRETE
FROM THE RR w ITHIN
APPROXIMATELY 45
SECONDS OF THE [N~
ITIATION OF A DE-
SEGNATE SEQUENCE,
THE LGC GRABS THE

{
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HOLD .

SNAP .
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+G3
+ECIT

+03
++

L I I R T ]

[ I T L I T Y

L N R

LN )

4 8 a2 T 4 o= ¥

I'S THE SLRFACE
FLAG 5ET17?

FLASh VERB-ACUN
TC REGQLEST RES-
PUNSE ANLC LIS-
FLAY RR (LU
ANGLE S
VEONT2
KL —TRUNNICA
ANGLE
RZ2-ShAFT ANGLE
R3-BLAMNK

" s 8 4 g

TRUNNICN ANGLE-
3¢C DEGREES
MINUS THE RR CCU
ANGLE VALUE. 1IN
DEGREES TU NEAR-
EST .01 CtGREE.
(NCTEZ PLLS RS
DEFINED AS A
AECAT IVE ROT-
ATICMN ABLLT THE
LM +X AXIS.)

L T D I T T Y R I N )

SMALL ANGLE- RR
SFAFT ANGLE. IN
CEGREES TC KNEAR-
EST « C1 DEGREE.

L 'Y

L)

« & T 4 3 g % 2 4 8 * @

ascscemssrrrrrrE TS

01 SPLAY AND DI1S-
PLAYS ALARM CODE
00503.

S THE LM ON TFe
LUNAR SLRFACE?

MONLTOR DSKY:

GBS ERVE VERB-NOUK
FLASH TL RECUEST
CONFIRMATION OF RR
FAIN-LOBE LOCK-ON
VIA THE FOLLOWING
INCICATORS:

[1) PRICR TC THIS
DISPLAY, THE FDAIL
ATTEITUDE ERRCRS
SHOULD HAVE BEEN
ZERCEC BEFORE
TESTIMN INDICA-
TORS (2) AND (13).

{2} RR SHAFT AND
TRUNN ION ANGLE
NCMINAL REALCINGS
ARE IERG.

SMALL ANGLE OFF-
SETS FROM ZERC
MAY RESULT FROM
SEVERAL NORMAL
CAUSES.

LARGE ANGLE READ-
CUT IS INGICATIVE
OF SIDE~LGBE
LUCK=-ON .
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. GU TO "Gv
. BELU W

wa 1T FUR KE Y~
ECARL ENTRY

(33 THE CCAS {IF
CALIBRATED! LOS
SFOULD BE OPTIC-
ALLY CN TARGET,
IF NOY, S{UE-LOBE
LOCK-ON IS INLCIC-
ATED

(41 THE RR SIGNAL
STRENGTH METERS
ARE EXPRESSLY FOR
CETERMINING MAIN-
LOBE LOC K-0ON,

HAS MAIAN-LOBE LCGCK-

On

BEEN ACHIEVED?

s ® 2 a2 *

L T

DG | wWISH TC

ACHIEVE MAIN-LOBE
LCCK - ON
MANUALLY?

.Y N.
RE-ACCQUIRE .
CSM IN MATN- -
LEBE MAN~ .
LaLLy -
SET RR MCDE .
SWITCH TO L6C .

.
.
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TER¥INATE FLASH
UN RECEIPT UF

PRUCEED OK TERM-
INATE

LI B Y

D0 1E

TRACKING ROu=-

TINE

RMINATE

(R36)

.
L B e )

EXIT

srcsamcsseasnsnenanes KEY [N PROCEED.

+

FrA s vemecaerrarERER IR

. -
SA TPt arvensr s

. .

LI B S R L R T Y

[ L TR T PO R

WAIT FOR ND

TRACK L

I1GHY

TC GC OFF

L L T L R B

LI R '

KEY IN TERMINATE

LEL S

CC TERMINATE

TRACKING ROUTINE

(R56)
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.. P2C/22

.. .. ']G'I
.. FRON
- ABCVE

wAIT 2.5 SEL.

I5 Tic RENCEZIVLUS

FLAG SkT?
. Y N
. EXIT P20/ 22

INIEL) .

. P20

MCNITOR THE VERICLE
ATTI TLDE AND THE
CSKY:

THE ATTITUDE MAN-
FEUYER /R TRACK/RR
MARK /STATE VECTOR
LPCATE PRCGCESS 1S
Num ALTOMATIC.

THE LGC wiLl ONLY
CUMMUNICATE wiTH THE
ASTRONAUT GURING
THIS PRCGRAM,

{11 WHEN A& DSKY
ENTRY OF VI6N45E
1S MADE TGO RE-
QUEST A& DISPLAY
CF THE NUMBER CF
MARKS (M), THIS
CISPLAY WILL LON-
TAIN M IN Ri.
THIS DISPLAY MAY
ALSC BE USEL TG
CBTAIN THE MLLOLDLE
GIMBAL ANGLE

WHEN THE MU ]S
OUN AND TrE LM +x
AX1S IS AL [GMED
mITH THE INIT[AL
THRLST VOLTLR {R3
~MGAY. [F ML RURN
HAS BEEMN LEFENEL
R4 mllLL BE MEAN-
INGLESS o THE IN-
FORMATION 1N &2
AT THIS TIME I
NCY RELIABLE.
CLATRCL CF

THe DSKY

CISPLAY (S
RETURNED TC THE
LGC BY PUSHING
KEY RELEASE.

{
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Re2 .
Iltll .-
ENTEK HERE .
FRUM KR .
CATA HEAC .

RULTINE (R22) .

niE®D
ENTER HERE
FHLM KRR CAT A
REAL KCLTINE
(RZeg)

wALT 2 SECCADS.

LI e T O R

L L T R |

.

{2) WHEN THE DAT A
GOGD DISCRETE
LAPSES DURIENG THE
DATA READ KUULTINE
{R22})y A TRACKER
FAILL ALARM AMD &
PROGRAM ALARM RE=-
SULT. NJ DISPLAY
INTERRUPTICN CCC-
URS. AN ALARM
CCCE (00521) IS
STCRED WHCIH May
3F TDENTIFIED BY
v05 NO9,

(31 WHEN THE KRR O
ALTU MODE DIS- 0
CRETE IS NUT PRE-
SENT IMMEGIATELY
PRIUOR TO A4 DATA
REAL SEQUENCE
DLRIAG THE DATA
READ RUUTINE
{R22) THE LEC
GRABS THE DISPLAY
AND REQUESTS THIS
DISCRETE,

{4) WHEN THhE LG
UETERMINES THAT
THE ACTUAL RR LD
E1FFERS FRCM TFE
LGC CALC LLATED
LUS BY MORE THAN
3 DEGRLES AFTER

A DATA REAU SE-
QUENCE THE LGC
GRAHBS THE UISFLAY
AND CESPLAYS AN
ALARM CODE
(00525),

[5) WHEN THE
MAGMNI TUDE CF A

DR R T S

L T A SR ] L I T R

LA L T R R
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$STATE VECTOR COR-
RECTION IS GREAT-
ER ThAN THE ALLOD-
WABLE LIMITS (aAS
DEFINED IN SEC-—
TION 5.2.4.2.2 OF
R367) THE LGC
GRABS THE DISPLAY
AND EISPLAYS THE
EXCESSIVE UPDATE
PARAMETERS,

I DESIRE TC

TERMENATE P 2C7

. Y LS

WA T FOR KEYBOARD cemesenecsrsrvasenns KEY
ENTRY . . —

RESPCAhU TC WVhoE
IMMECEATELY.

L e

IN V56 E

D N e N N TN

L A L B L |

{

169
P20/ LUMINARY

#1280

#1250

#1300

#1310

#1320

AZLMINARY



17C
P23/ LUMINARY

LR L I R T I T R B Y

L I R R I I I L L ]

#1330
D0 TERMINATE TRALK- CC TERMINAT E TRACK-
ING ROUTINE (K9a&) ING ROLTINE (R55)
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Fe0s P22 P20
CHANGE CONTRCL NOTES
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GRCUND TRACK LETERMINAT [UN PROGRAM (P21} REV 77 1e/03/69

PURPOSE: tL) TC PROVIDE THE ASTRUNAUT OETAILS UF HIS GRUUND TRACK WETHOUT THE NELEY FOK GRCUNLC COMMUNICAT IUN.

ASSUMPTIONS: (1) THIS PROGHAM MAY BE SELECTEC WHILE ThE L¥ IS EITHER IA EARTH UR LIMLx LikEDTy TO DEFINE THE GRUUND TkACK CF EI THER
THE LM Ck THE CSM.

t2)  THIS PROGRAM ASSUMES THE WEHICLE wHOSE GROUNG TRACK PARAMET xRS ARE CALZLLATEDR T 2EMAIN IN FXIE FALL FROM THE
++ FRESENT TIME UNTIL T LAT LUNG.

(27
+ECIT (33 Trhe PRUGKAM IS SELECTFED BY THE ASTRCNALT HY USKY EATHY.
++
PECG LiL CROUND CRExA
CONT
LRE W
PROGR AM

«SELECT 1ON

START CRLUND TRACK . KEY IN GROUND TRACK

DETERMINATICA ceeeecesscrasnsnasaas LETERMINAT [ON

PRCGRAM (P21). . PROSRAN (PZ21) ¥10
OISELAY P23 V3TEZIE

. MCNI TCR DSKY:
tessesssssesanseanea UBSERVE DISPLAY OF
f P2l

SET LGL ABSUMED .
CeTICN = 20001 (LMD .

. . a3
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ewsacsana

SNAP

+4
+02
+EDIT
++

FLASH VERE-NCUN TU
REQUEST RESPONSE AND
LISPLAY UPTION (OQOE
FOR ASSUMED VEHICLE
{LM UR C5M):

V04 KOG

R1-C0C02

R2-04C0X

R3-ELANK

R1 §S THE OPTION
CCCE FCR ASSUMEL
WEHICLE (LM LR CS¥},

RZ2 IS THE LGL ASSUM-

ED CPTICA:

00001 - YTHIS VERICLE
fLM)

CGCCz - OTHER VEHI-
CLE (CSM)

(NCTE: LGC WILi

ASSULME ALL OPTIONS

CTHER TEHAN 00001,

CCCCOy CR 77776 TC

BE LSM}

[ T I A

hALT FUR Kb YBUARD
ENTRY

dd esseensanne

L I L I I T T L N B R

Y & a * 4 s " & g * 4o

L ]

ceeeasssesasa s

IR NN R

MONITOR DSKY:
CESERVE VEREB-NOUN
FLASH TO REQUE ST
RESPUNSE AND DISPLAY
OF OPTICN CODE FCR
ASSULMED VEHICLE {LWM
OR CSM}

«. 8" 4 e

* a2 3 * & 4 * 9 8 % 4 »

IS Toe VEHICLE {LV
OR CTSM) ASSUMPTION
CCRRECT?

L LA Y B I P T

PO e L T L I S

® 4 " & p " g w *

LA I L T N

« "

w s 8 4 & v 4

LN R I T L I S
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+ « NEAREST «C1l SEC, . WY N .
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+ - . . T T e - = -
+ . . . ARE ALY . .
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155
LUNAR SLRFACE NAVIGATICM FRCGRAM (P22) REV 03 12/03/6§
PURPOSE: (1 TO CONTROL THE RENDEZVYCUS RADAR(RR) TC ACGUIRE ANC TRACK THE CSM WHILE THE LM IS ON THE LUNAR SURFACE.
t2) TC UPLATE TrE CSM STATE VECTOR ON THE BASIS OF RR TRACKING DATA.
{3) TO TRACK THE CSM WITHOLT UPDATING ELTHER VEHICLE STATE VECTCR.
ASSUMPTIGONS: (1 THE I5% MAY BE [N STANCEBY OR OPERATE. THE IMU WGULC NORMALLY BE ON AND THE LUNAR SURFACE ALIGN PROGRAM

(P57} COMPLETED BEFURE THE SELECTION OF THIS PROGRAM.
FThE 155 THUS MAY BE:

(A) GFF (STANDB Y}.
t8F Chy ANC MCT ALIGNEC SINCE TURN CN,

{C} ON ANG AT AN INERTIAL ORIENTATEON KNOWN ONLY TNACCUKATELY BY THE LGC, I.E. HAVING BEEN AL IGNED AT
LEAST CNCE SINCE TURN ON 8UT EITHER HAVING BEEN INACCURATELY AL IGNED OR HAVIN: DRIFTED FROM THE STORED
ALIGNMENT.

{5} LM ANC AT AN INERTIAL ORIENTAT ION KNGWN ACCURATELY BY THE LGC.

IF (A) IS TRUE A PROGRAM ALARM WILL BE MADE BY THi S PRUGRANM,

IF (8) IS TRUE A PRGGRAM ALARM WILL BE MADE BY THIS PROGRAM,

IF (C) §5 TRUE THE LGC MAY OR MAY NOT HAVE A SATISFACTGRY IKERY AL REFERENCE TO ACCURATELY COMPLETE THE PROGRAM,
IF {L) 1S TRUE THE LGC hAS A SATISFACTORY INERTIAL REFERENCE TD ACCURATELY COMPLETE THE PROGRAM,

(2) THE CSM MAY UR MAY NOT BE BELOW THE LUNAR HORIZON. ALTHOUGH ABOVE THE HORIZON IT MAY STILL BE OUTSIDE OF THE
AVALLABLE KR CUVERAGE SECTOR. ALTHOUGH WITHIN THE AVAILABLE RR COVERAGE SECTOR IT MAY BE OUTSIDE THE ALLOWABLE RR
COVERAGE SECTOR (SEE RR MCMITCR RLCUTINE {R25)).

THIS PRUOGRAM WILL ALWAYS TRACK THE CSM WITH THE RADAR [N MODE 2 (SEE FIGURE 2.4-3 OF SECTION 5 JF R56T}. IN MODE
2 THE AVAILAELE CCVERAGE IS ALWAYS LESS THAN HORIZON TO HGRIZON.

(3) ThE CSM 15 MAINTAINING A PREFERRED TRACKING ATTITUDE FCR HR TRACKING BY THE LM. THIS PREFERRED ATTITUDE CORRECTLY
GRIENTS THE CSM RADAR TRAMNS PONDER.

(4) AT THE BEGINNING OF THE PROGRAM THE STATE VECTUGR UPDATE CPTION IS AUTOMATICALLY SET TO THE CSM. THLS OPTION MAY
BE INPIBITEC AT ANY T[ME AND LATER RESTOREC BY THE FOLLOWING MANUAL ENTRIES:

VBLE ULPDAYE CSM STATE VECTQOR )

VI5E NO STATE VECTOR UPDATE

{5} THE RENDEZNCLS RADAR IS ON, PRELIMINARY ChECKOUT FRAS BEEN COMPLETED.
(6) THE FOLLOWING CISPLAY IS AVAILABLE DURING THIS PRUGRAM UPON CREW REQUEST BY KEYING IN VBSE (SEE EXTENDED VERBS):
V1ENSE
RI-RR LOS AZIMUTH
K2-RR LGS ELEVATION
K 3-BLANK

WHERE: KR LCS AZIMUTH-THE ANGLE BETWEEN THE LM X/Z PLANE AND THE RR L3S VEZTOR. POSITIVE ROTATION [S FRCM THE
LM +Z AXIS TU THE LM +Y¥Y AXIS. IN DEGREES TC MNEAREST ,01 DEGREE.

P22 FLUMI NARY
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Rik LUS ELEVATIUN-THE ANGLE BETWEEN THE LM +Z AXIS ANC THE PROJECT [UN OF THE RR L0OS VECTOR JN THE LM X/I
PLanE. PCSITIVE ROTATION [S POSITIVE ROTATION ABULT THE LM #Y AXIS.

(7)) TrRE INITIALIZATION OF THE W MATRIX (SEE SECTICN 5.7.4.2 CF K567} IS ENABLED @Y:
(Al A MANLAL CSkY ENTRY (V93E).
(E} CCGMPUTER FRESK START {V3&E}.

(Cr LM CR CSF IN-FLIGHT STATE VECTOR UPDATE FRCFM THE GROUNC {P27) (EXCEPT FOR UPDATE GF LANDING SITE
VECTOR WHEN THE LM IS ON THE LUNAR SURFACE).

(€) THE RR TRACKING MWARK CLUNTER CLUNTS THE NUMBER CF RR MARKS PROCESSED oY THE LGC. THIS COUNTER IS ZERCED BY:
(A) raNUAL SELECTION OF P20/P2Z (V3TE20/22E).
{8) COMPLETION UF THE TARGET DELTA v PRGGRAM (pPT76).
(CH SELECTICN CF & NEw PRCGRAM FRCM A PROGRAM WHICH HAD TURNED UN AVERAGE G.
{C) INITIALIZATION UF THE W MATRIX (SEE (7} ABOVE).
{E) COMPLETION OF RR SEARCH RCLTINE {R24).

{9) THE RM5 FOSITIChN AMC VELCCITY ERRORS COMPUTED FROM THE W MATRIX ARE AVAILABLE BY EXTENDED VERB (V6TE). BASED
UPON VALUES IN THIS DI SPLAY AND THE DETAILS COF THE MISSICN, THE ASTRONAUT CAN ELECT TO STOP OR LONTINUE THE

CURRENT MAV JCAT [ON PROCECURE OR TO RE-INITVIALIZE THE W MATRIX AND CONTINUE NAVIGATING. THE CAPABILITY TO REINITEALIZE
THE w MATRIX 15 ALSC PRCVICEL VIA V6TE.

(10) THE SELECT ION AND TERMINATION OF P20, P22, AND P25 ARE SUBJECT TO SPECIAL OPERATING PROCEDURES DIFFERENT FROM
ALL LTHER PRLGRAMS;
{A) SELECTION
(1) ALWAYS BY V3TEXXE.
12) IF ANY CTHER PROGRAM 1S RUNNING AT THE TIME OF P20/22/25 SELECTION THE NEW PROGRAM WiLL REPLACE THE
DLu. THES INCLUDES P20/22/25 SELECTIUN WHENEVER EITHER P20, 22, OR 25 IS RUNNING.
(3) IF P20 CR P25 IS RUNNING, SELECTION OF ANY PROGRAM OFHER THAN P00 GR P22 wWILL RESULT IN P20 COR
P25 LUNTENUING AND THE MEw PRCGRAM ALSG CPERATING WITH ITS NUMBER IN THE DSKY PRIG LIGHTS.
t4} IF P20 OR P25 [S RUNNINGy SELECTION OF PCO CR P22 WILL RESULT IN THE TERMINATION GF T HE 0L D PROGRAM
AND GPERATIUN OF THE NEW.
(B) TERMINATIGN
{1) EY SELECTION OF P00, V56Ey OR BY V34E.
(2) POO SELECTICN WILL TERMINATE F20, 22, ANC 25 AND ANY DTHER PROIGRAM IN PROCESS AND ESTABLISH POO.
{3} viot SELECTION wILL SELECT THE TERMINATE TRACKING RCUTINE {R56) WHICH WILL TERMINATE ONLY P20 QR P25
IF EITHER OF THESE PROGRAMS IS RUNNING IN CONJUNC TEON WITH ANOTHER PRGGRAM. IN ALt OTHER CASES RS56
WILL SELECT RCC. Y56E MAY BE PERFORMEC ANY TIME DURING P20, 22, OR 25 CPERATION.
(4} THE LGC wiILL ACT UPON V34FE UNLY IN RESPONSE TO A FLASHING VERB-NGUN. IF THIS DISPLAY WAS GRIGINATED BY
Pely 22y GR 25y V34E WILL RESULT IN AN IDENTICAL LGC RESPONSE TU THAT OF V56E, THAT IS SELECTION QF
RE&.
IF THIS DISPLAY WAS NUT ORIGINATED BY P2C, 22, OR 25 (SUCH AS P32, WHILE RUNNING WITH P20 THE LGC
nlLL GC TG ROQy HCWEVER THE PRGGRAM EN THE BACK GRGUND WILL CUNTINUE. THE NEW PROZRAM SELECTED FOLi QWS
THE SELECTION RULES ABCVE.» {A).

(5} ALTHULGH IT IS NOT CLEARLY SHCWN IN THE LOGIC BELOW, A V34E RESPINSE TC A PRICRITY DI SPLAY MUST BE
DELAYEU 2 SECONDS FROM DISPLAY INITIATICN wHEREAS THE DELAY IS NOT NECESSARY FOR A VS56E RESPONSE,

(11) TC MCNLTGLR §Hr PRCGRESS OF STATE VECTGR INTEGRATIGN, THE TIME ASSOCIATED wIVH THE ADVANCING (REGKE SSING)
STATE IS AVAILASLE BY KEVING [N VOENIBE:

P22 /LUMINARY
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VCEN3E
RI-TEF-FRS
R2—TE T=~MI NS
R3~TE£T-5ECS

TET — THE TIME {GET) TC WHICH THE STATE VECTOR INTEGRATJON PROCESS HAS PRESENTLY CALCULATED THE STATE
VECTOR . IN HRS, MINSs AND SECS TO NEAREST .01 SEC.

112) STATE YECTOR INTEGRATICN MAY BE PERMANENTLY INMIBITEL BY V96E. THIS ENTRY WILL TERMINATE ALL PRESENT PROGRAMS
ANC SELECT THE LGC IDLING PROGRAM (POO) WLTH THE PQOO AUTOMATIC STATE VECTOR INT EGRAT ION PERMANENTLY INHIBITED UNTIL
SELECTIGCN OF ANCTHER PRLGRAM. USE OF V96 CAN CAUSE INCURRECT w-MATRIX EXTRAPOLATION SINCE STATE VECTOR SYNCHRONI ZA-
TION IS NOV MAINTAINED.

PRGG LGC GROUND CREMW

CONT
+LREW
«PROGRAM
«SELECTION

110

#20

-
L e L L Y e T D T R I O T I PO

———————————————————— . KEY IN LUNAR SURFACE

START LUNAR SURFACE  wevcevesasasssvaeaas NAVIGAT ION PROGRAM #30
NAY IGAT ION PROGR AM . tp22)

(P22). _ V3ITE2ZE

DISPLAY P22

P22 /LUMINARY

L A A Y )



186
P22 f/LUMI NARY

sesacsuservessanevees MUNITUKR DSKY:
. CBSERVE CISPLAY
OF P22 #40

LI
. ",

(NOTEZ FROM THIS [NOTE: ALL LOGIC IN

FCINF CN THE LGC THE CREW CULUMN IS

LCGIC DESCRIBES BCTh ONLY THAT ASSOCIATEC

THE RENCEZVOUS NAVi- kIl TH THE LUNAR SUR-

GATICh FRECGRAM (P20} FACE NAVIGATION #50
AND THE LULNAR SLR- PRCGRAM (P22)).

FACE NAV IGATIUN PRO- .

GRAF (F22). ChLY
THAY LOGIC asSsSoclia—
TEC WiTH P22 IS PER-
TINENT HERE FCWEVER).

s 0 8 3 4 +

#60

IS5 SURFACE FLAG
SET?

RESET VEHICLE
UPDATE FLAG.

¥70

« SET NEHECLE UP-
« DATE FLAG

. -
- -

. -

#B80

« SET LGC A SSLMED
- OPTION = 00001

L T T T T T T T )

.
LI N A T I T
-
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LE XY

FLASH VERB-NCUN
TO REQUEST RE-
SPUNSE ANL DIS-
PLAY ASSUMED CS¥
ORBIT OPTION;
V04 NOS
R1-00G12
RZ=-GO00X
R3-ELANK

Rl 15 OPTION CODE
FCR ASSLMEL (SM
ORBIY OPTION.

R2 IS THE LGC-
ASSLMED OPTION:
0000 1-C5M
WILL ACT
CHANGE [Ts
PRESENT OREILT.

00002-CSM
WILL CHANGE
ETS PRESENT
ORBIT TO GO
CVER THE PRE-
SENT
ITION ON THE

LUNAR SURFACE.

L¥ pPLs-

WAIT FOR KEYBCARE

ENTRY

TERFINATE FLASH
LPGN RECEIPT CF
PROCEEL OR NEW

CAT A

LI L I L L L D B I T T T T RO R S U SO S

L e I R R e I L T I R PO )

L I LR E T Y

.

cescccsnssessvsensnsae KEY IN V22E AND

seavs e

PO R T S S,

MONITOR DSKY:

OBS ERY E ¥ ERB-NOUN
FLASH TO REQUEST
RESPUNSE AND DISPLAY
LGC ASSUMED CS¥
ORBIT OPTION.

IS THIS ASSUMPTION -
CCRRECT? .
.Y N .
- - -
« LCAD DESIRED .
+« OPTION CODE IN R2 .

)
.

LI

(
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« WALT FOR KEYBGAKD evaveasnssasnnesaans KEY IN PROCEED o o &

. ENTRY e . e

. TERMINATE FLASF . . e L

« UPON RECEIPT OF  seevssenssnosssesananes KEY IN V256 ANC . .

« PROCEEC OR NEW - . LOAD DESIRED ..

. CATa . . TIGIAS). ..

o e . “ e - #200
. oP SNEW . . . .

« <R .0DATA . . . ..

« .0 . . . . ..

. .C . . . cassesrae =

. eE . . - -

o oE —memeeeee e . . .

. O STCRE CATA . . .

. . . . . . #210
. CALCLLATE NEW CSW . .

- GRBIT AND UPDATE . .

. CSM STATE VECTOR . .

« (REFER SECTICA . .
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. -

D0 IMU STATLS CHECK wevessavesaaseasases DO IMU STATUS CHELK
RCUTINE (ROZ2) - . ROUTINE (RO2} #2130

-
.
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.
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TO REQUEST RES-
SPCNSE AND DIS-
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LR I T I L T R RO S S Y

L T
L A T T T S S S 1

L Y

L R e R R T L L T B e

E A T R B ]
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Y N.
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. e . oY . . 2600
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.« e s oL . .
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. e s . . #610
» » 0T TERMINATE . .
« » TRACKING . .
- « ROUTINE . .
. « [RS56) . .
.. . . . #620
- . . nge .
PR - . ngw .
. ves - ENTER HERE .
. . . . FROM .
.. EXIT . RR DESIGNATE .
.. P20 . ROUTINE (R21}, .
- . CR RR DAT A .
. - . READ ROUTINE .
« - . iR22). .
. . . . . #630
. FLASH VERB-NOUN . -~ . MONITOR DSKY:
POSS . TC REWQEST PLEASE . e« « 15 VERB-NOUN
HOLD . . PERFORM SELEC~ tesensnsasnnvrssrnsss FLASHING TO REQUEST
eevensess - TION OF RR AUTO « + SELECTION OF RR AUTO %640
ShAP . MCCE: . « MODE? (NOTE: (1)
. VBONZE . . DURING P20 THE MAN-
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BUOARD ENTRY.

TERMINATE FLASE
LPCN RECEIPT CF
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s ensnw

LI I T I L T D T I O N S T T B SR
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UAL ACQUISITION ROLT-

INE {R23) MAY BE
CALLED FRuLM THIS
GISPLAY (ENTER) .
HCWEVER CURING TFIS
PROGRAM (P22) AN
WENTER"™ wiILL CAUSE
AN CPERATCR ERRCR.

2} THE RR MUST BE IN
THE AUTC MODE {(LGC
PUSITION) FOR AUTO-
MATIC P20Q/22 OPERA-
TION.

31 AS LCNG AS TrE
LGC 1S ON T WLt
CALL THE RR MONITOR
RCLTINE (RZ25) EVERY
G.48 SECONDS AS DES-
CRIBED [N SECTION

Je Ze 4e3 OF R567).

oY N

PUT RR ANTENNA
MOCE SWITCH TO
LGC.

KEY IN PROCEED
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DO RR DESIG-
NATE ROUT INE
(R21}

TARGET

« ACQUIREL

«BY R2Z1

« + %

.

seaevssssasretnNsEtE S

“cl!

NH L
ENTER

FERE
FRCM RR
CESIGNATE
RCUT INE
{R21) OR
AR LATA
REAL
ROLTINE
(R22}

CR LUNAR
SUAFACE RR
PRE-DESIGNATE
RCUT INE
(RZ26}

MOKITOR DSKY:

THE RR IS NOW
DESICNATED TOWARD

THE CSM.
THE LGC WELL

ONLY COMMUNECATE

T R TR I N L I )

* & 8 4 8 ¥ B, s 8 g "

w[ TH THE ASTRONAUT

DURING THIS ROUTINE:

1) wWHEN THE LGC
FAILS TO RECEIVE
THE CAT A GOOLC
BISCRETE FRC¥ THE
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AR WITHIN APPROX-
IMATELY 45 SEC-

ONOS OF THE IN-

ITIAT[ON OF A DE- #340
SIGNATE SEQUENCE ,

THE LGC GRABS THE

DISPLAY AND CIS-

PLAYS ALARM CODE

00503,

{2) wHEN THE LGC

CALCLLATES THAT

THE 105 TO THE

CSM IS QUTSIDE .

THE ALLOWABLE ) #3950
LIMITS FOR THE

RR DURING A

PRE-DESIGNATE ON

THE LUNAR SUR-

FACE, THE LGC

GRABS THE OISPLAY

AND CISPLAYS

ALARM CODE C0530.

*« B F & 3 * 2 o * o2 Y & g " s 3
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#9560
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« * 2 os b

1S THE SLRFACE

FLAG SET? #970
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FLASH YERB-NCUN
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(NGTE: PLLS 158
CEFINEC 25 &
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SFAFT an{l E- %R
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INATE

.P T.
R [
<0 Re
«C M.
«E I.
-E N
v A.
. T.
. E.

LS )

L R N 'Y

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

DD TERMINATE
TRACK ING ROy-
TINE (RS0}

EXET
P20/ 22

nGn
FRUM

W s " s a8

[ N L R I R Y T L Y R AN I T R R T DL IR R S I R

MONITOR THE VEHICLE
ATTITUDE AND THE
DSKY:

THE RR TRACK/RR
MARK /STATE VECTOR
UPDATE PROCESS 1S
NOWN AUTOMATIC.

THEE LGC wWILL ONLY
COMMUNICATE wWiITH
THE A STRONANT DURING
THIS PROGRAM.

{1) wHEN A DSKY

LR RS

L L I e I L S N I I T BRI I ]
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« = % 3 4 a4 o8 * 3 0

WAIT 2.5 SEC

« 5 * 2 a ® 4 s * a2 0
b=
o
o
<
m

IS THE RENCEZVOUS

FLAG SET?
Y Na
. EXIT
. p2a/sp22

IS THE TRACK FLAG
SET?

.Y
GO TO wg
IN R22

" E!l
ENTER HERE
FROM RR
CATA READ
ROLUTINE
(Rz22)

I R N )

L

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

ENTRY OF V16N45SE
IS MACE TC RE-
QUEST A DESPLAY
0F THE NUMBER OF
MARKS (M), THIS
DISPLAY WILL CON-
TAIN M IN R1.
THIS DISPLAY MAY
ALSD BE USED TO
OBTAIN THE MICOLE
GIMBAL ANGLE WHEN
THE [MU IS ON AND
THE +X LM AXIS IS5
ALIGNED wETH THE
INITIAL THRUST
YVECTCR (R3-MGA).
IF NO BURN HAS
BEEN DEF INED R3
Wil BE MEANING-
LESS. THE INFOR-
MAT ICN IN RZ2 AT
THIS TIME 15 NOY
REL IABLE.

CONTROL OF THE
UDSKY DISPLAY IS
RETURNED TO THE
LGC BY PUSHING
KEY RELEASE.

[2) wWHEN THE DAT&
GOOD DISCRETE
LAPSES DURING TEE
DATA READ ROUTINE
{R22): A TRACKER
FALL ALARM AND

A PROGRAM ALARM
RESULT . NO DIS-
PLAY INTERRUPTICMN
OCCURS. AN ALARM
CCDE (00521) 1S
STORED WHICH MAY
BE IDENTIFIED BY
VOSNO9,

{3} WwHEN THE RR
ALTO MODE DI S=-
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3
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-
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WAIT 15 SECUNDS

“eBE g s s a s

I!F n
ENTER HERE
FACM RR
DATA READ
ROUT INE (R221

WAIT 2 SECUNDS

-
L]

SP LS s svarswaraa

a
-
.
.
.
-
-
.
-
-
-
-
.
-
.
.
-
-
-
-
.
.
-
-
-
.
.
-
-
-
-
.
.
.
-
-

CRETE IS5 NOT PRE-
SENT [MMEDIATELY
PRICR TO A TATA
READ SEQUENCE
DURING THE DATA
READ ROUTINE
(R22) THE LGC
GRABS THE DISPLAY
AND REQUESTS THIS
DISCRETE.

(4} WHEN THE LGC
DETERMINES THAT
THE ACTUAL RR LCS
DIFFERS FROM THE
LGC CALCULATED
LOS BY MGRE THAN
3 DEGREES AFTER

A DAT A READ SE-
QUENCE THE (GC
GRABS THE DISPLAY
ANC CISPLAY AN
ALARM CODE
{00525},

{5) WHEN THE

MAGN ITUDE OF A
STATE VECTCR CCR-
RECYION [S GREAT-
ER THAN THE ALL-
OWABLE LIMITS (AS
DEFINED IN PARA-
GRAPH 5 42 & 42 42
OF R567) THE

LGC GRABS THE
DISPLAYS AND CIS—
PLAYS THE EXCESS~
IVE UPDATE PARA-
METERS.

L I I B Y

L R L T T I O L I T S R I I T T T R R O A R I L A N A N ]
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. . #1180
DO  GESIRE TC .
TERMINATE P 227 .
B e TP . #1190
.Y WN .
WAL T FOR KEVBUARD eesenessessaancrasas KEY IN V56E #1200
ENTRY . . ——— -
RE SPOND TG V56E .
IMMEDIATELY, .
eV . ¥1210
.5 .
6 .
. E .
DO TERMINATE . - . DC TERMINAYE
TRACK INC RUUTINE eeveseranssasarrrses TRACKING ROUTINE
{R56) . . {R56}
- - - mmeme- ——— e #1220
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EXLIT P20/P22 EXIT P22

CHANGE CCNTRCL NCTES

REV 01 PCR 99,1454173:2261415¢451+468,537,541, 549, 562, 614,623
640

REVS 00y 01 (LUM 1A) PCR 646, 157

REV 02 EDITORIAL

REV C3  EDITCRIAL
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ASSUMPTIGNS:

++
+03
+EDIT
++

++
+03

+EDIT
++

PREFERRED THACKING ATTITULDE PRCGRAM (P25} REY 03 12/03/6%

(1} TC CCMPLTE THE FREFERREL TRACKING ATTITUDE OF THE LM WHLICH ENABLES CSM TRAZKING OF THE LM BEACON.
t2) TC PERFCRM THE MANEUVER TO THE PREFERRED TRACKING ATTITUDE.

(1) DLRING THE RENDEZVGLS MAVIGATICN PRCGRAM {P20) THE LM ATTITUDE CONTROL IS INTIMATELY ASSOTIATED WITH THE RENDEI-
VCUS RADAR (RR)e SHOULL RR MALFUNCTION PRECLUDE CORRECT OPERATION OF P20s THIS PROGRAM (P25 ) SHWLYD BE SELECTED TD
PROVIDE A L¥ FREFERRED TRACKING ATTITULCE.

(2} THE PREFERRED TRACKING ATTITUDE IS5 DEFINED AS FCLLOMWS:
(A} THE LM +7 AXxIS IS ALIGNEDC ALCNG THE LCS TC THE CSM.
tB) THE RCLL ATTITUCE (ABOUT LM +2 AXIS)} [S UNCONSTRAINED AND IS DEFINED AS NECESSARY TGO AVOID GIMBAL LOCK.

{3} ThE 1S5 MAY BE IN SYANDBY OR OPERATE. THE I[My WCLLD NCRMALEY BE ON AND THE IMU ORIENT AT [ON DETERM INATION PROGRAM
(P51) CR THE LUNAR SURFZCE ALIGN PROGRAM {PST)} COMPLETED BEFORE THE SELECTION DOF THIS PROGRAM. NGO PREFERRED
ORIENTATION IS5 SPECIFIEG LR RECUIRED FCR THIS PRCGRAM AS THE FINE PREFERRED TRACKING ATTITUDE RGUTINE {R65]) CAN
ALWAYS CALCULATE A VEHICLE ORIENTATION ABOUY A SPECIFIED LM +I VECTOR THAT CAN AVOID GIMBAL LOCK FOR ANY INERTI AL
IML CRIENTATICA.

THE 153 THUS MAY BE:

tA) CFF (STANCEY).
(B} ONsy AND NOT ALIGNED SINCE TURN ON.

(L) ON AND AT Ah INERTIAL CRIENTAT IGN KNOWN ONLY INACCURATELY BY YHE LGC, I.E.: HAVING BEEN ALIGNED AT
LEAST ONCE SINCE TURN-ON BUT HAVING DRLIFTED FRGM THE STORED ALIGNMENT.

(0) ON AND AT AN INERTIAL CRIENT AT ICN KNOWN ACCURATEY BY THE LGC.

1F (A) IS TRUE A PRUCRAM ALARM willL BE MADE 8Y THIS PROGRAM.

If (B) IS TRLE A PRCGRAM ALARM WILL BE MADE BY THIS PROGRAM.

LF {C) IS TRUE THE LGC MAY UR MAY NOT HAVE A SATISFACTDRY INERTIAL REFERENCE TO ACCURATELY COMPLETE THE PROGRAM,
IF (L) IS TRUE THE LGC FAS A SATISFACTORY INERTIAL REFERENCE TO ACCURATELY COMPLETE THE PROGRAM.

(4) THE LM TRACKING BEACON FIELD OF VIEW IS A 30 DEGREE HALF ANGLE CONE WITH THE CONE AXIS PARALLE TO THE LM +2 AXIS.

(5] THE SELECTIGN ANC TERMINATICM CF P20, P22, ANC P25 ARE SUBJECT TO SPECIAL GPERATING PROUCEDURES DiFFERENT FROM
ALL OTHER PRUGRAMS;
(A) SELECTICA
(l) ALwAYS BY V3TEXXE,
{2) IF ANY OTHER PROGRAM IS RUNNING AT THE TIME OF P20/22/25 SELECT ION THE NEW PROGRAM WILL
REFLACE THE OLD. ThHIS INCLUDES P20/22/25 SELECTION WHENEVER EITHER P20,22, DR 25 IS RUNNING.
(3] [F F20 OR P25 IS5 RUNNING, SELECTICA GF ANY PROGRAM UTHER THAN PDO DR P22 WILL RESULT IN P20
UR P25 (ONTINUING AND THE NEW PRUGRAM ALSOD OPERATING WITH ITS NUMBER IN THE @5 KY PROG LIGHTS,.
t4) IF P20 OR P25 1S RUNNING, SELECTION OF POO OR P22 WILL RESULT IN THE YERMI NATEON OF THE CLD
PRUGRAM AND UPERATION COF THE NEW,

(Bl TERMIMNATICA
(1) 5y SELECTICN OF 200, v56E OR BY V34E.
(2) POG SELECTION WILL TERMINATE P20,22+¢ AND 25 AND ANY OTHER PRLGRAM [N PROCESS AND EST ABL IS K

PZ5/LUMINARY
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PCCa
(3) Vo5bE SELECTION WILL SELECT THE TERMINATE TRACKING ROUTINE (R56) WHICH WILL TERMINATE ONLY
P20 OR P25 IF EITHER CF THESE PROGRAMS IS5 RUNNING IN CONJUNCTION WITH ANGTHER PROGRAM. EN ALL
OTHER CASES R56 WiLL SELECT ROO. V56E MAY BE PERFORMEL ANY T IME DURING P20,22, OR 25 OPERATION.
{¢) ThE LGC wlLL ACT UPON V34E ONLY [N RESPONSE TO A FLASHING VERB-NOUN, IF THIS DISPLAY WAS
ORIGLINATED BY P20,22, CR 25, V34E WILL RESULT IN AN IGENTICAL LGC RESPONSE TO THAT OF VS5&E,
THAT [Se SELECTION OF RS6. IF THIS DISPLAY WAS NOT CRIGINATED BY P20,22, OR 25 (SUCH AS P32,
WHILE RUNNING WiTh P20) THE LGC WILL GO TO ROOD. HIWEVER THE PROGRAM IN THE BACKGROUND WILL
CONTINULE. THE NEW PROGRAM SELECTED FCLLCWS THE SELECTION RULES ABOVE, (A).

(50 ALTHCUGH IT IS NOT CLEARLY SHOWN IN THE LOGIC BELOW A V34E RESPONSE TO A PRICRITY DISPLAY MUST
BE DELAYED 2 SECONDS FROM DISPLAY INITIATIGN WHEREAS THE DELAY IS NIT NECESSARY FOR A VS6E

RESPONS €.
PROG LG CRLUND CREW
CONT
+CREW
+PROGRAM
+SELECT ION
. #10
START FREFERRED semessasscsesnssesss KEY IN PREFERRED
TRACKING ATTITUDE . TRACKING ATFITUDE
PROGRAM (P25) PROGRAM {P25)
DLSPLAY P25 V3TE 25E
e - #20
tesssssasrresccesass MONITOR DSKY:
. UBSERVE DISPLAY
OF P25

DG IMU STATUS CHECK  seevsevasensnnnnenss GG ITMU STATUS ChECK
RGUT INE (RO2) B . ROLTINE (ROZ}

#30

P Y L )
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LN A Y

. . #40
SET P25 FLAG. .
- . . . #50
1S P2S FLAG SET? . .
.Y N, . .
. EXIT . .
. Pzs . . #50
IS ThE TRACK FLAG . .
SET? . .
.Y N . .
. . - . ¥T0
. WALT 60 SEC. . .
- . . #8580
SET NZ = 7 FUk LSE . .
2Y Ru5 . .
LL FINE FREFERREL **Tasrqsnasesonsrease THE LGC WILL MAILN- .
TRALKI RNy ATTITULUE . . TAIN THE LM/CSM L OS B #97
. . P25/LUMNARY
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ROLTINE (R6E5)

LN B '}

s esd et unune

#AIT FOR KEYBCARLD

ENTR Y.

RESPONL TO V56E

IMMEDIATELY.

oV
3
b
-E

CC TERMINATE TRAC-

KL M RCLTINE (R56).
EXET P23

. ALIGNED wiITH THE

. LM #7 AXIS WITHIN

. THE DEADBAND LIMITS
. LF THE RCS

DO [ DESIRE TO
TERMINATE P 257

“eeserencanssvaennss KEY IN VS56E

PO T SN

. - DO TERMINATE
tssssvenceanaerrsers KING RCUT INE

TRAC-
(R561].

EXIT p2s

216
P25/ LUMINARY

#100

#110

¥120

#130

#140

P25/LUM INARY



CHANGE CCNTRLL NCTES

LOGIC REV QC
REV Q1
REV 02
REV 03

PCR 39

PCR 4514562
ECITORIAL
ECITCRIAL

(

217
P25/ LUMINARY

P25/LUMINARY



THIS PAGE INTENTIUNALLY LEFT BLANK

1348



|F"?

i6C
PURPDSE: (1)
BY
ASSUMPTIGNS: (L}

(2}

EY
{4}
{51}

(§-}]

PRUG
CONT

LEDATE FRCOGRAM (P27} REV ©3 12/G3/65
TG INSERT INFURMATICN INTO THE LGC VIA THE DIGITAL UPLINK BY TRANSMISSIUN FROM THE GROUND DGR VIA THE DSKY KEYBOARD
CREW MANUAL INPLT.
THE £GC MUST 2t [N THE OPERATE CONCITION. THE [SS MAY BE IN STANDBY IR UPERATE CUNDITYION.
L GC UPCATES ARE UF FUUR CATEGORIES:
A} PROVIUE AN LPDATE FLR LGU LIFTCFF TIME (VT01}.

{E) PRCVICE LUAL CAPABILITY FOR A BLOCK OF SEQUENTIAL ERASABLE LOCATIUNS (L-18 INCLUSIVE LGCAT IONS WHOSE
ADDRE SS IS SPECIFIED) (VTl).

tC) PROVIUE LUAC CAPABILITY FOR i~9 INCLUSIVE INDIVIDUALLY SPEZIFIEDZ ERASABLE LCCATIONS (V72).
(D) PROVIDE AN GCTAL INCREMENT FOR THE LGC CLGCK CALY (V73 ).
A CUGMPLETE CESCRIPTICN CF TrE LGC UPL INK FDRMAT IS INCLUDED IN SECTION 2 UF RS567,.
THE UPLINK MAY EE BLOCKED BY PLACING THE VOICE/OFF/VCICE BU SwITCH TU VvCICE 8u.
UPDATE IS ALLCWED IN THE LM CALY wHEN THE LGC IS In THE LGC IDLENG PROGRAM (POO). P27 EXIT 1S ALWAYS TO POO.

THE PROCGKAM [S MANGALLY SELECTEC 8Y ThE ASTRONAUT DY DSKY ENTRY OR BY THE GROUND BY UPLINK TRANSMISSIUN.

Lol GRLUND CHEW

+LRE W
+PROGR AM
«SELECT IUN

COnE 1AM UPLATE REGUEST LGL UPDATE.
FARAMETERS AND o SPECLFY PARAMETERS
TRANSMISSIUN  seesss AND COCRDINATE TINME 10
TIME. PREPAKF . OF TRANSMEISSION.
PARAME TERS AT ENSURE LGC WiILL BE
NECESSARY GHRUUND ABLE TL ACCEPT.
STATIUA. s
SGRUUND .

P2T/LUMINARY

.
.
.



220
P27/LUMINARY

e

PROGRAM .
S EL ECT JUN .
. #20
- NUTIFY CREW CF . VERIFY THAT upP- .
« INTENTION TO .....DATE WILL BE .
« UPLCATE. SPECIFY . SATISFACTORY .
. PARAMETERS AND n.R.T. TIME, .
. COURDINATE TIME. #ORK IN PRO- .
o Tmmmm e mmm—— GRESS s AND LGC .
. . ACTIVITY. .
. P it e T SR « #30
will UPDATE BE wILL GPDATE BE DCNE
CUNE AUTOMAT - AUTOMATICALLY BY LGC
CALLY BY LGC UP- UPLIMK FRCM GRCUNC
L INK FROM GROUND OR MANUALLY BY CREw
CR MANUALLY BY CSKY INPUT?
CREw DEKY INPLT? ———=rmemmeemmmr e ¥40
- ALTO. MAN.
LAUTC <MAN . .
. . GC TC .
- . !lA‘l -
. . BELOW .
. . . #50
. TRANSMI T LP— - RECELIVE AMNC
. CATE Y WOICE .uaswsessRECORD UPDATE
. LIAK TC CREW . mmme—————
. . K60
SELECT THE JESIRED .
TYPc GF UPLATE: .
. PET/LUMINARY



13

l. LPDATE LIFT CFF

TIME V7G

2+ LOAL CATA BLOCK

wAl T FOR KEYBDARD

ENTRY GR UPL INK
TRANSMISSTION.

vil
3. LOAD SINGUL AR
CAT 2 V72
4. UCTAL TIME INCRE-
MENT V73
Ze 3. 1. Y
. TRANS - . .
csassa ML T . . .
. VTIE - . .
. . TRANS— . .
wererens MIT . .
. « ¥TZE . .
- - - -
. . " TRANS-
C.---'.-‘..IIOCIOHIT -
- - . YTOE .
. . . « TRAM
ssseea asesnsssasssee SMIT
. . - - VI3E
. - - -
GO TQ ™g" G0 TO ™Cn

« s 5 % & * & &2 Y & s 4 2= % & a4

SELECT THE DES IRED
TYPE OF UPDATE:

l.

2.

+

L A I L A I DR R Y T B Y T R N

UPDATE L IFT OFF
TIME V70

LOAD DATA BLOCK
VTl

LGAD SINGULAR
DATA VT2

CCTAL TIME INCRE-
MENT V73

2 4

T T T T T
L I L N L T L O D DY R R I I TR AL I L B R I A R N A e
o & * & 3 & T 4 & s ? & 5 % & 4 ¥ b a4 0 % oy % 5 o * s " e,

(

221
P2 7/LUMINARY

#10

. #8Q¢

#90

#100

#110

P27/ LUMINARY



222

. . . . P2 T/LUMINARY
BE LUk BELCHW . . . .
______ . . . #120
. KEY IN . . .
S 1 T . .
. . KEY IN . .
O A . .
X P . . #130
. . .« KEY IN .
R V2 -2
l..!'l-..'.‘.-'..CI.!.........I...---II.KEY [N
. . . SV T3E #140
o - e m e £150

CC EXTENCEL VERE B - Ot EXTENDED VERB
INTERLCCK ROLTINE seasaneansevesncesas [NTERLCCK ROUT INE
(R761}. . - {R76).

IS TrE PRESENT
FRCGRAF TFE LGC
10LING PRCOGRAY

.
« 40+ v .

#160

P2T/LUMI NARY

L T T T e

.



{PO0) UGR ARE

PROGRAM

LIGHTS BLANKEC CUE
Tu A FRESH START?

SET LPLINK
COMPUNENT
CCUNTER TC
GNE

CHANGE CCWh-

LINK LIST.
START LGC

UPCATE PRU-
GRAM (P271).
DISPLAY P27

L I L T R A R L R L Y R I B B B A

L I S RO R

e s me

Sesssacsmssranncranse

seavaserersvIrsnERans

® % 8 g g & 4 g & b 4, 0w B 5 2 4 4 4 T 5 5 ¥ »

. & »

MCANITCR DSKY:
DOES DISPLAY OF
P27 INDICATE

THAT AN UPDATE IS

ALLOWED ?

o K .Y
CESERVE OPERATOK .
ERRGR LIGHT ON .
ANC UPL INK ACTI-
vITY LICGHT CFF B

{

223
PR2T/LUMINARY

#170

#1 B0

#1390

#200

#210

o T/LUMINARY



POSS

HELD

IR T

Shap

Aesewae

L I T N A 2 T T D I R U S

. 2 v o

. LIGHT.
- TLKN

. OFF JUP-
- LIANK

- ACTI-

» VITY

. LIGHT

. EXIT

HCw W AS THIS PROGRAM

INITIATEL?

¥ -V
o7 W7
«1 .2

L e L

FLASH VERB/ ..

NOLN TU RE-
WUEST LGAC
OF IalEx IN
MACHINE AD-
CRESS SPEC-
IFIED 1IN R3
AND DISPLAY:
V21 hO1
R1-BLANK
R2-UN-
CHAMGEL
R3-LPBLFF
ACLRESS

UPBUFF AQD-
RESS -~ AN
ERASABLE
MEMORY LO-
CATICN TC

¥
o7
«C
.C
R

.V

.
Wy

. & * & 3 " s a ' .

a8 o, 0

L I T N L O Y

npn
Fuld
ABOVE

FORT TCR DCWALINK
. CBSERVE VERS/

aesne NCUN FLESE BANC

« DlSPLAY CF LP-
Bufr ACLRESS.

L R R R R R N N I N Y

TO INCICATE IN-
CORRECT PROGRAW
SELEC TION. .

.
8 " 3 o8 ' 5 s

EXIT .

WAS THIS PRGGRAM
INITIATED BY V71
CR vT27?

N oY
GO TO .
newm .
BELCW B

MUNITOR DSKY:
CBSERVE YV ERB/NCUN
FLASH T0 REQUEST
LUAC OF INDEX AND
CISPLAY CF UPBUFF
ADDRESS

" s 4 % 4o e o

e t 0t 4 e &

224
P2T/LUMINARY

¥220

w230

#2490

#250

260

P2T/LUMINARY



yq°

L L L Y L I I I L I I I I I L L B DI I T R R L TR R R T T RO R I N L T R R R T T

BE LSED FCR
TEMPURARY
STCRAGE LF
THE FIRST
COMPONENT
CF THE
UPDATE.

WAIT FOR
KEYBCARL
ENTRY. DI S-
PLAY INDEX
IN Rl A5 T
IS LOADED.

senw

LI I A L )

[ L Y I I )

L L T I O S I I e 2 R I . B B L B L L IR 1

DL 1 wisk TC

TRANS¥IT
seve-TERMINATE

V34E

*rereenane

“asre s s s eannnee

T L e )

L R I R R

TRANSMIT
INCEX WCGRC

L T T I R T T O L T TS IR T B

L A

tesswnnea

225
P27/LUM INARY

0c I wiIs
TERMINAT

hHTO #270

=

Y.

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

KEY IN
TERMIN—
ATE ¥34E

=z
.

K280

#2390

#300

#310

LI e T e O O N L T T I R O I R e L I e L T T R I T T BT S )

. P2TILUMINARY



L L R I O L N e R e N I e N I L A S T N I 2 T I T D R D R R S A

226

. . . P2 7/LUMINARY
. . BELO n .
. . . KEY IN INGEX
Wedeeetetctanasenenenonsseascsanonensn WOLRD FLOR UP-
TERMENATE . . . DATE ¥320
FLASH LPCM . . XAXXXE
RECEIPT OF . . CBSERVE (NDEX
TERMINATE . . WORD LDADED
UKk [NDEX . . TQ BE CIS-
S - . . PLAYED IN RL
.1 o1 . . e
.E oN . . .
WR . . . .
oM .E . . .
ol X . . - #1330
oA . . . .
LA . . . .
T . . . .
Y . . . .
G TG . . . .
HAN - - . . “340
BELDh . . . .
1S INDEX . . -
LESS THAM . . .
3 QR GREA— . . .
TER ThaN . . .
207 . . .
—————————— . . . ¥350
Y. N. . . .
. . SET - .
. CUMP- . .
. NUME . .
. EQLAL . .
. TU 2 . .
———————— . . . 4360
STCRE . . .
INGEX IN . . .
’ . ‘ P27/ UM INARY



147

HOLD o
SNAP

“ & ® 4 & 4 54 B a2 5 % 4 s * s % 0 a0

. b+ o4

*

COMPNLMB

CALCLLATE
ADDRESS:
{UPBUFF AL~
DRESS +
CONTENTS OF
UPL INK COM-
PCRNENT
COUNTER
MINUS 1}

FLASH VERB/
NCUN TO RE-
QUEST LCAav
OF DATA IN-
TC CaLCupa-
TEG ADDRESS
SPECIFIED
IN R3 AND
DiSPLAY:
V21l NO1
RL ELAMK
R2 UN-
CHANGED
R3 AAAAA

[ I S A L

LA A A NN RN NN RN NN

« * 8 % * 4 8P s 8 ' 4 o oo

PO R B S O

-

LR R I T T T R L . T T T T S T T

IIC" -
FRO¥ .
ABOVE .

MORT TCR DCWALINK

«OBSERVE VERB/

MCUN FLASH TG

RECLEST DATA

s & % 53 8 v s *

L T T

L) Dll ..
FRCM -
ABOVE .
«« MCNITOR DSKY:
+ DBSERVE VERB/NCUN
- FLASF TO REQUEST
« DATA LCAD

Z2
P2T/LUMT.  «Y

#370

#380

#390

#400

#410

P2 T/LUMI NARY



s * s

. . . . - 228
- . . . . PZ2T/LUMINARY

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

AAAAA-CAL- . . LUAD . . .
CULATEC . s . . .
MALHINE AD- . . . . . .
DRESS. . . . . . . K420

. « DO I wWiSH 10 . DC I WISH TO B
. « TERMINAT E? . TERMINATE? .

. . .Y N . .Y Ne &
. . . B . . PR #430

WALT FCR . - . . . - P
KE YBUARD . . . . . . .«
ENTRY. LIS . A . . . . . .
PLAY CATA . . . . . . . e
IN RL A5 IT . . . . . . .
IS LCACELD - e ———— = . . . . s
.e JTRANSMIT . . . . .
aeesne JTERMINATE . . . . -
.e V3GE - . . . s #4 40

. » GO TU . N . .
. - AW . . - . e
. . BElLCw N - . . .
. - . - . . . #450

asrrerasseransa [RANSMIT . . P
.. B CATA .

. . .
hd - TTmTmTmmEmesm - - - .
- - - . - - .
- - . - . - .
- L) - * - - -
. - - - - - -

. . . o TTm—mmme—= . . %460
. . . « KEY IN N

eescesssessensuasassassnesenss TERMINATE PR
' . N .« V34E [
. . . B . e P2ZT/ LUMINARY



229
P2T/LUMINARY

#470

GC TC

”AH

[ =
]
3
£
LI T N N L I
i
PRI <z
| <L Lo = B
po= o
| A wWQao o
| @ x b
1 O W
| < x>0«
| Do Xy o
| X W oA
| = 0
| WO o e Rl
Pxuw U9
.
.
x »
fan ] .
- N
w .
o .
L]
L 2 L T T 'Y
.
.
L
.
L]
.
.
.
.
PO I N T TR T
.
.
.
.
.
.
.
]
.
.
LA L I I T T
.
.
.
.
L T )
L B T e )
<L
W oW
[a-Y -
S ke ST
Z oz
Lo W
TEwvuil X
EA -
Wy
e X
PR I I I S

Ox CATA.

#490

«C
A
oT
wh

_— R ey 2l e
L T |

¢C TG

nAin
BELUW

#500

#510

L T S
.

] ur ] .

1 b <} I .

i | .

1 =] | .

| b = I .

| v 1 .

| 1 .

{ = Z I o »

| Wi | =

| Wz

[

[ 1

| = 1

[IEY N R |

[l = |

I T Wy

| b= i3}

| —— |

| vt D} =+,

ol >

* s et o,

{LP-
L INK (COMPO-
NENT CCUN- .
CLMF— o

LAST (0MPO-
TER

I5 THI5 THE

NENT?

Na

P2T/LUMINARY



230

. . N - . . - . PZT/L UMINARY
. « INCRE- . - . . .
. o MENT LF- . . . - .
- « LINK - - . . .
- « CGMPU- - - . . . #520
. « MENT - . » . .
. o COULNTER . B . - -
. . BY ONE - . . " .
. . . . . . #530
FLASF VERB/NOUN  secevesaausorannscssesss MONITOR OSKY:
TO REQUEST LLAD .. . » CBSERVE vERB/NOUN
CF GCTAL IDENTI- .. . FLASH TG REQUEST
FIER IN MACHINE .. . LOAD GF OCTAL IDENT-
ADORE 5§ SPECIFI- .. . IFIER.

EL EN R3 AND cee =

#0LD . DLISPLAY: s.ovesaassase MCNITCR COWN-

P ]
i
]
1
=
£

sssssses v21 NGCZ ess LIMNKZ CBSERVE .
SNAP . Rl BLANK «s YERB/NOUN FLASEK -
RZ LNCHANGED .. TC REQUEST LCAC .
R3 UPTEMP ee WF OCTAL TUENTI- -
ADCRESS s FIER, .
UPTEMP - . . . .
AN ERASAELE .a - . -
LOCATION FOR .. . - - £550
CCTAL ICENTIEFIER .. . . .

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

. «a LCO I WiSKk TU « DO I wisH TO
. e« TERMIMATE? - TERMINATE?
. .e .Y N. - ¥ Na
. .o s o m—mme————— . . T mmm——e——e-— #5690
. .. « DG T WISH TC . CC I WISKE TO
. . .- « LORRECT ANY . . CORRECT ANY
. . . . . . P2T/LUMINARY



L R S S

""-'lo’c"nl'.'ol‘nc..lu.‘... . .

P S R

RALT FCR
BUARD
ENT RY

.

.a - LATA?
‘e N .Y Na
e s TRANS -, .
e M T . .
cscnensal ERMIN- .
«e ATE - .
R EL: . .
«eli TOD N .
. IOA" . -
seBELUK . .
. TRANSHMIT o
rersssassveces CCTAL -
.e IDENTI- .
. FIER .

Tesssaas et s

TRANSMIT
FRCCEED
v33E

. - DAT A7

. . . Ne
-« KEY IN . .
as TERMIN- . -
« AITE . .
.  V34E . .
. GO TGO . .
. up n . .
. BELOW - -
. KEY IN .
eeanansws UCTAL .
. IGENT i—-
. FIER. .

{

231
P2T/LUM INARY

#570

#580

#5490

#6000

EGL1D

P2T/LUMINARY



232

. - . . P27/LUMINARY
. . GLTC . #620
- . “AIC -
- . BELCwW .
++ . se e e e
+03 - Tes et riresnnssrasssrccsasnansasennnnesnaKEY [N
+EDIY . V33E
+ - O e —————
+ . TERMINATE FLASH . .
+ - UPCMh RECEIPI CF . #630
+ . TCRMINATE, - .
+ . V33E, OR XXE. . .
* D kit . .
+ . - T v X .
+ . o E «3 X . .
+ . R «3 -F . -
- . M £ -———--- . .
+ . | PR Y . .
+(C3 - o « CCTAL . .
+4 . oA « [DENT- . - # 640
- o7 « IFLER .
. «E . FCSI- .
- . « TIVE? . .
. ane . + Y N . .
- GC 1C . s waas -
. AN . . . -
. BEL UnW . . . .
. . = . . #6530
. . IS . .
. . 0CraL . .
- . IDENT- . .
- « IFIER . .
- + GREAM - , .
. . ER THAM. .
. « ZERD - .
. . ANC . .
. - EwlaL . .
. -« Tu OR . . #6660
N « LESS . .
. . THAN . -
. « LCOMP- . .
R . . . P2T/LUMINARY

- . . ( (



I O R P I L

» NLMB? .,
. o Ne &
« CALCULATE
. ALLRESS CF
« CUMPUNENT
« TU BE COR-
« RECTED.
« {LPBLUFF
« ADLRESS +
« CCTAL
. IDENTIFIER
« MINUS GNE)
INVERT VERIFLAG
IS THIS AN OCTat
TIME INCREMENT
(w7317
oA Y.

I T

RCLLD THE INCRE-
MENT CAUSE THE
LGC CLLCK YO
OVERFLLW?

L T R e )

L L T T R T B Y B BRI A

LR e I T T N T e Y

233
P27/ LUMINARY

LA-X4Y

#680

#6590

#7092

#7110

P2T/LUMINARY



et

« « TURN ON GPERA-
=« TOR ERRUR

« o LIGFT

o INCREMENT LGC .

« CLLCK .

. GO TO "A" BELUw

IS CRBITAL INVEGRA-
TICN Ih PRCCESS?

.
-
rd

DELAY TRANSFER .
CF CATA LOACS .
LATIL INTEGRA- .
TION CUMPLETE, .

« STALL INTEGRATIGN
« UNTIL CAT A THANS-
« FER

LS THIS A LIFTCFF
TIME LPDATE (VT7LC)?

- N Yo
. .
» .
. .
. .
. .
- .
. .
. .
. .
. .

*reveuvncccasnsasenss MIONITOR DSKY:

LI R T I e I T

LI I A N )

L N T T R

iF CPERATUR ERROR
LIGHT DCCURS UPDATE
WAS NOT COMPLETED
CLE TO PLSSIBLE LGC
CLOCK DVERFLUW

-..'-".l‘.cq;inoll.l.

L L TR S R R,

234
P2T/LUMINARY

#720

#730

#7740

#T50

#760

P2T/LUMINARY



T

« WOULE UPCATE
« CAUSE TRE LG
« CLLECK TC CVE
- FLUW?

C
R—

+ o« TURN ON DPERA-

« « TLCR ERRGR

= » LIGHT

« INCREMENT TE-

« PHE¥ AND .

« DECREMENT .

o STATE VECTOR .

« TIME TAGS AND .

« LGC CLOCK .

- GC YE "A" PELOW

MHICH LPDATE

VERE INITIATED THIS

FRLGRAN?

¥ oV
o7 o7
o1 .2

IS UF~ iS5 CGMP-

BUFF+1 NUFB
A LEL- AN GLO

P e e e ey s,

IS THIS AN GCT AL
TIME INCREMENT {(V73)
OR L IFTOFF TIME
UPCATE (VI017?

GO To
nAn
BELCW

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

* b . oa

{

235
P2T/LUMINARY

#7170

#780

T30

#8800

#810

P2T/LUMINARY



236

. P27/ LUMINARY
AL AU-  ALMBER? .
DRESS? ————mmm—- .
(NUTE Y Ne .
#1: . . .
ALL A- . . .
CCRES- . . .
SES IN . . .
BLOCK . . .
MUST . . .
BE IN . . . ¥820
ThE R . .
SANE . . .
EBANK.) . . .
P2 Y . .

+ TOURN - . . MCNITOR CSKY:
« CN D L R L L L T L Ty IF OPERATGR ERROR #830
UPER- . B . - OCCURS UPUATE WAS

« ATUR . . . NCT CCMPLETEC LUE 7C

. ER- - . . ILLEGAL ADDRE S5SES.

» RLK . - . ————= -

« LIGHT . . . .

. wns . . . . #8540
« GC . . . .

. TC . . N .

. AT . - . .

« HELLW . - . .

. « TLRN UN sssrena .

. « UPERATUR . ¥850
- « ERKRCR .

. » LIonTd .

. « CGL TC .

N . . P2T/LUMINARY

: ! ( - (



: : llAI‘l
- « BELGH
TRANS— .
FER .
Dara .
TG .
SPECI- .
FLIEL .
BLCCK. .

TRAN-
SFER
CATA
TG
SPEC~-
IF1ED
ALC-
RESS-
ES.

L S L I T e T,

LTL] : LYY
FRCM . FROM

ABOVE . ABCVE
- L -

- -

TURN OFF UPTL  seuvsnssscsscccsassnosanns

ACTIVITY LIGHhT sae -

sessas MONITLR CCWN-
« LINK: CBSERVE
UPTL ACTIVITY

. LIGHT CLY

CHANCE COWN-
LIMNK LIST TG
ORIGINAL {I.E.

L R T Y

LIy
FROM
ABOVE

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

MONI TOR DSKY:
OBSERVE UPTL ACTIVE-
TY LIGHT OUuT

L I O R Y

{

237
P2T/LUM [NARY

#860

#2870

#8820

#890

#9200

#910

P2T7/LUMI NARY



238

. . PZT/LUMINARY
CLAST AN . .
ALIGN) . .
———————— e . . #920
RESET EXTENDEC . .
VERB ACTIVE . .
FLAG ANLC NO . .
MARKS ALLCWEL . .
FLAG. . .
—————————————— . . e ——————— e - #9130
TERMINATE e uascsvsbinnseccnannnsnses MONITCR DSKY:
P27 ANC - . OBSERVE TERMINATION
GG T1C POO . DF P27 AND DISPLAY
. OF PCO {CR BLAAK
. DSKY [F STARTED FROWM
- FRESH START CONFIGU-
. RATICN)
. - - . #5540
e = MONITGR OOWN=- .
eassLINK: CBSERVE .
——————— e + TERMINATICA CF .
. P21, TrE RETURN -
. TC POO (CR ELANK .
. DSKY IF STARTED .
. FROM FRESH START .
. CONFIGLRATICN} 4 .
. AND KEVERSIUN T3 .
. ORIGINAL (I.E.: . #2350
. COAST ARND ALIGN} .
. DO WNL I[Nk .
. FCRMAT , o
EXIT P27 EXIT P27
#9960
CHANGE CONTRUL NOTES
LOGIC REV C1 PCR 4l?
REV 02 ECITURITAL
REV €3 EDITCRI AL
PZT/LUMINARY

P ( (



PURPOSE:

ASSUMPTIONS-

EXTERNAL CELTA v PROGRA¥ (P30} REV 03 12/03/6S
(1) TO ACCEPT TARGETING PARAMETERS CSTAINED FROM A SCURCELS) EXTERNAL TO THE LGC AND COMPUTE THEREFROM THE REQUIRED

VELCCITY ANC OTHER INITIAL CCNOITIGNS REQUIRED BY THE LGC FOR £XECUTION OF THE DESIRED MANEUVER. THE TARGETING

PARAMETERS INSERTED INTC THE LGC ARE THE TIME GF IGNITION {TIG) AND THE IMPULSIVE DELTA V ALONG LM LOCAL VERTICAL
AXES AT TIG. .

{2) TO DISPLAY TU THE ASTRONAUT ANU THE GROUND CERT AIN SPECIFIC DEPENDENT VARTABLES ASSDCIATED wlTH THE DESIRED
MANEUVER FUR APPROYVAL BY THE ASTRUNAUT/GROULND,

(1) THE FARGET PARAMETERS (T1G ANU DELTA VILY)) MAY FAVE BEEN LOAGED FROM THE GROUND DURING A PRICR EXECUTION OF P27.

(2) Tri EXTERNAL CELTA Vv FLAG IS SET DURING THIS PRUGRAM TO DESIGNATE TG THE THRUSTING PRCGRAP THAT EXT ERNAL DELTA V
SFEERING IS TO Bt USED.

(3) THE 1SS NEEC NUT BE UN.
14) THE RENOEZVCUS RAUDAR MAY OR MAY NGT BE USED YO UPDATE THE LM OR CSM STATE VECTORS FOR THIS PROGRAM. IF RADAR
USE IS CESYREL, THE ISS SHOULD BE IN UPERATION AND THE RADAR SHCULD HAVE BEEN TURMNED ON ARD LOCKED ON THE CSM BY

PREVICULS SELECT{CM CF F20, RALAR SICFTING MARKS WILL BE MADE AUTUMATICALLY APPROXIMATELY ONCE A MINUTE WHEN ENABLED
BY THE TRACK ANL LPOATE FLAGS.

(5) THIS PRGGRANM IS APFLICAELE IM EITHER EARTE UR LUNAR ORBIT.

(6) ThIs PRUGRAM IS SELECTEC BY THE ASTRONAUT BY DSKY ENTRY.

PROG LGC CRCUNL CREW
CUNT
+CREW
«PRGGRAM
- SELECTICN
4 e e
+03 START EXTERNAL DtLTA - KEY IN EXTERNAL
+ECIT Vv PROGRAM {P 20} ssesaccssesassnsseas DELTA Vv PRGGRANFIFP3D) ¥10
++ DISPLAY P30 . V3ITE 30F

. P 30/LUMINARY
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" b . . o .

. MCNITCR CSKY:
assessssssnenansranse DBSERVE DISPLAY OF

- P30
. e #20
SET UPGATE FLAG. .
—_ . #30
SET TRACK FLAG. .
- - - -— . #40
FLASE VERB-NLUN TO - MONITOR DSKY: .
REQLE ST RESPCNSE ANC . . CBSERVE VERB-NOUN .
DISPLAY STUOREC TIGZ seeoeccsccsscscsssnss FLASH TC RECUEST .
voe h33 - . RESPONSE AND ODISPLAY .
HULD . RI=-TIG-HRS . CF STCRED TIG. .
ssssesans RZ2-TIG—M IN . - .
ShAP . R3=-TIG-SEC - . .
TIG~-TIME GF . . . #50
IGNITICAN (GET). . - - .
IN FHS, MIN, SEC . AM | SATISFIED wITH .
TC NEAREST .01 SEC. . THIS VALUE? .
- . Y. «N .
: . RECORD THIS - -
. . VALUE « . # 60
. . . . . PI0/LUMINARY

. ( | (
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B . . . . P30/ LUMINARY
WAIT FUGHR KEYBCARD +seccareravnsassseees KEY IN PROCEED . .
ENTRY .. oI ..
. . - - *£70
TERMINATE FLASFE UPDN . « KEY IN V25t AND -
RECELIPT CF PROCEEDY cuseascscsncsnnnces « LCAD THE DESIREC .
TERMINATE, UR NEwW .. o TIGa .
GATA . e )
«P T NEnW . . - .
- R . E «CATA - . . . #80
«0 «R - . . P
.C M . .
+E «1 STCRE CATA B .
.E oN —m=m— . .
-C Y] . B .
. T . . -
. -E . . .
- sae - #90
. GC TC tvcacsvnaase . asasssonn
. A" . . . . .
. BELOW - . - . .
HGLD FLASH VERE-NCUN TC . . MONITOR DSKY: .
sacecoasas HEQUEST RESPUNSE AND wevvvassosssnscsansaas CHSERVE VERB-NCUN -
SNAP . CISPLAY THREE STOREL . . FLASH TO REQUEST . #¥100
COGMPLNENTS CF DELTA . RESPONS E AND DISPLAY .
vV (LV): . OF THREE STCRED -
Voangi . COMPONENTS OF .
RI-DELTA vx (LV) . IMPULS IVE DELTA V .
R2=CELTA VY (LV]) . ALCNG LV LOCAL .
RI-CELTA vZ (Lv) - VERTICAL AXES AT .
. T1G. .
CELTA VX [(Lv): . - - -
COMPENERNT CF . . .
IMPLLSIVE DELTA v AT . . . #110
. . . P 30/LUMINARY



TiG ALCNG (RXV) XK. Ih
FPS TU NEAREST .1
FFS.

CELTA VY (LV):
CCMPENEMT CF
IMPULSEVE DELTA Vv AT
TIG ALONG VXR,y IN FPS
TO MEAREST .1 FPS.

CELTA VI (LV):
COMPGNENT OF

IMPUL SIVE DELTA Vv AT
TIG ALCNG -R. IN FPS
TO NEAREST .1 FPS

#HERE R 15 LM GEC-
CENTRIC{EARTH GRBIT)
OR SELENOCENTRIC
(LUNAR GRRIT} RALILUS
YVECTOR AND V IS LM
INERT IAL VELOCITY
VECTCR AT TlG.

WAL T FOR KEYBOARD
ENTRY

TERMINATE FLASH LPON
RECEIPT OF PROCEEG,
TERMINATE, QR NEw
CATA

P T « NER
«R «E +UATA
«C «R .
.C a M .
<k ol ————
«E «N STCRE CAT A
-0 s A e
- o7

«E

U )
L N R

L e T

LIS )
*

L R

LA A T I I R R S

Tase s sscnannavratise

L T O T S

s 4 1 g 4

AM I SATISFIED WITH
THESE VALUES?

N

-
LI Y I R

L R e e T T B

L S T T T S T

+ KEY [N V25E #AND
- LOAD THE DESIRED
« COMPONENTS OF

« CELTA Vv

L L e e
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#150
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L]
LI T T B )

GO TG
wan
BELCHW

RESET LPDATE FLAG

BASEL CN TRE STCREL
TARGET PARAME TERS
COMPUTE NECESSARY
DEPENGENT VARIABLES
FOOR EVALLATION UF THE
TRRUSTIANG MANEUV ER
INCLUDING PER ALT,
APO ALY AND DELTA v
RECUIREL ({SEE SECT-
ICN 5.3.3.3.1 OF
R567)

SET EXTERNAL DELTA
V FLAG

SET WDATE FLAG

LI L R S T I T SR ]

LI )

L O R T R D T Y R T O I

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

{
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¥160

#170

2180

#190

#200

PAO/LUMINARY
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" e g s % g g =
LI I Y

HOLD . . ¢ e 2210
esesevese FLASE VERB-NCUN TQ sscsscssesnnsssvsane MONITOR DSKY:

SNAP . REQLEST RESPCNSE ANL . CBSERVE VERB-NOUN
DISPLAY CALCULATED FLASH TC REQUEST
THRUSTING PARAMETERS: RESPONSE AND DISpPLAY

CF CALCULAT EC

THRUSTING PARAME TERS

VCE N42

RL-APO ALT
R2-PER ALT
RI-DELTA ¥

APC ALT - ALTITUDE
OF APOGEE ABOVE THE
LAUNCH PAD RACIUS
[EARTH CRBIT) GR
ALTITULDE OF THE
APCLUNE ABCVE THhE
LLNAR RADILS AT THE
MCST RECENTLY DE-
FINED LANCING SITE
(LUNAR ORBIT). IN
NAUTICAL MILES TO
NEAREST .1 N,
[NOTE:s $9%9.9 mILL
BE CISPLAYEC FOR

++ VALLES GREATER THAM

+03 9999.9 hu,)

+EDIT

++ PER ALT - ALTITLDE

. #220
OF PERIGEE ABOVE ThE .

LI I

#230

LAUNCH PAC RACIUS
{EARTH ORBIT) OR
ALT ITUDE QF ThE
PERILUNE ABOVE TtHE
LUNAR RADILS AT THE
MGST RECENTLY Dg-
FINED LANDING SITE
(LUNAR ORBIT), IN
NAUTICAL MILES TC
NEAREST .1 NM.
{NOTE: 9%9%5.9 wliL
BE DISPLAYED FOR
VALULES GREATER THAN
9999.9 NM,}

#240

£250

'.l"lu..l..‘ll'lC.ll.!'.l.'.'...nlcp.

LI O 2 T T I T R R,

s B 4 4,

PI0/LUNINARY
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CELTA ¥V — MAGNITUDE
CF IMFULSEIVE CELTA v
VECTOR AT TiG. IN FPS,
TC NEAREST .1 FPS

-
.
-
-
.
-
.

-
~a
.

-
.
.

.
.

-

.
.

.

.

L I R I e e e I L T T TP )
L T . DI I SO}

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

MCATTCR LGC saaes
DUWNLINK .
TELEFETRY UF

APG ALT, PER

ALT ANC CEL- .
TAV HEWIR-u4a.e
€0. COURDIN- .
ATE EVALUA-

TICK CF LGC
CUMPLTED
PARAMET ERS

wITH ASTRC-

NALT

LA R I I I I N A I L)

L L e R T T T

LR I T R R R

iS5 A GROUND STATION

AVALLABLE FOR CON-
FIRMAT [UN OF THESE
PARAMETERS?

Y. -N

F

CCCRUINATE
EVAL LATION OF
THE LGC COMP U=
TEC PARAMETERS
WITH THE
GROUND

L T R R Y

SELECT ONE OF THE

FULLOWING FIVE
ALTERNAT IVES:

LATEC DATA IS
SATI SFAC TOR Y,

STING MANEUVER
LSING THE LGC

METERS WITHCUTY

TICN.

L I T O B ]

TED PARAMETERS .

2 3 * & 4 8 " & 4

(1) IF THE CALCW-

PERFORM THE THRU-

CALCULATED PARA-
GRUUND CONFIRMA-

(2} IF THE CALCL-
LATEC DATA IS NOT
SATISFACTORY AC-
JUST THE CALCULA-

{
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2260

#270

280

#290

¥300

P30/LUMINARY



L R T T R I

L R L T T T T T S

L A

-

L T T

L T N L Y B B

L T T T T T S

L O e R R N T T I T R TP ]

L T R I S T T )

LR I R L A T I D B R

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

TERMINATE P30 AND
THEN RESELECT P30
AS NECESSARY AND
CHANGE THE

LOADED AIM PARA-
METERS UNTIL LGC
COMPUTED PARAMET-
ERS ARE SATISFAC-
TORY. THEM
PERFORM THE THR U~
STING MANEUVER.
(3) REMAIN AT
THIS POINT N THE
LGC PROGRAM UNTIL
GROUND LO~ORDENA-
TION IS AVAILABLE
{4} TERMINATE P3p
AND THEN SELECT

A NEW PROGRAM AS
DESIRED UNTIt
GROUND CO-0DRDINA-
TION IS AVAILABLE
THEN RESELECT
#30s LEAVE AIM
PARAMETERS
UNCHANGED ETC.
{5} TERMINATE P30
AND SELECT A NEw
PROGRAM A5 DE-
SIRELC AND PERFORM
THRUSTING MANE U-
VER USING BACKUP

PRCCEDURE.
-3 2.1.
sesue 4.
5.
ARE THESE

PARAMETERS
SAT{SFACTORY
FOR USE BY THE
LGC FUR THE
TERUST ING

LR I L I T I T T T T I R I R
L S e e e e I L A T T R N ]
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#3110

#320

#330

#340
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LI N T S

« # F 4 2 a4 % ¢ 3

L . T B R )

« & % " o4 & & 4 0

+

ML L N A L ST RO S

L e I R R U IO

MANEUVER?

SELECT ONE OF
THE FOLLOWING
FCUR ALTERNA-
TIVES:

{1} ADJUST THE
CALCULATED PARA-
METERS » TERMIN~-
ATE P30 ANC THEN
RESELECT P30 AS
NECESS ARY AND
GCHANGE THE
LOADED AlM PARA-
METERS UNTIL LGC
COMPUTED PARA—
METERS ARE
SATISFACTORY.
(2) TERMINATE
P30 AND

DBTATN MEW

AIM PARAMETERS
FRCM THE GRODUNC
BY WOICE LINK,
RESELECT P 30,
KEY IN NEW DATA,
ETC.

(3) TERMINATE
P30 AND SELECT
THE LGC UPDATE
PROGRAM {P2T).
LOAD NEW AIM
PARAMETERS FRDM
THE GROUND VIa
THE LGC UPLINK,
OR BY CREW

DSKY [INPUT,
OBSERVE NEW ALM
PARAMETERS, ETC,
I4) TERMINAYE

L L

L L e e R T T T O O N T

LI T T R R T S S T S

.

L T R T T R

L L T O

L L L N N I

L A L I T

;

\
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#360

#370

#3830

#3390
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R N

»AIT FCR KEYBCARL

ENTRY,

TERMINATE FLASH UPCN

RECEIPT LF PRCCEEL.

TERMINATE,
RECYCLE.

OR

»

P T T T I T T R T T

L L T T T

LI

.

L R Y RN N R

-

trssssrr s esssans

F30 ANLC PERFORM .
THRLSTIAS .
MANEUVER .
US ING EACKUP

PROCEDLRES. .
l. .
2. -
3. .
G aseenaneva

KEY IN TERMIN-
ATE (v34E)

KEY IN
PRCCEED

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

L L T
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#400

#410

#420

#5430

#440
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++
+03
+EOIY
+{3
++

+E N N
oD A . E
. T .
. oE sasse
. GO TO

- ﬂnll

. BELOW

« RESET LPOATE

» FLAG
15 REF SMMAT FLAG
SET?

. N
COMPUTE IML MID- .
CLE GIMBAL ANGLE .
AT T1G FCR YHE -
PRESENT IML QR- .
TENTATION WIT#+ -
THE LM +Xx AX]S .
AL IGNED WITH THE .
INITIAL THRUST .
VECTGR. .

SET MGA DISPLAY
IN R3 (BELOW) =

-..-‘o-.l-.-.-..-..-o.-c..-.-..-..n..

R I L I T

LR B A )
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#460

#470

¥ 480
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#490

* 8 & 4 o B g 4 ¥ 4 o -

HOLD . FLASH VERB-NOLN TO
ssansssss REQUEST RESPONSE ANC
MON - DI SPLAY MANEUVER

. MONITOR DSKY:
“esscncssasrensuvnss UOBSERVE VERB—NUUN '
. FLASH TG REQUEST . #500

.
- & * 3
L L L I L T T IR |

DAT A: RESPONSE AND DISPLAY
Vie Me5 . OF MANEUVER DATA
R1-W¥ . —————
R2-TFi .

RI-NGA .

M—TRE NUMBER OF
MARKS MALE SINCE

THE RR TRACKING MAKK
COUNTER WAS ZERDED
{SEE ASSULMFPTICN &

UF P201}.

#510

TFl — TIME FRCH
TIG. IN MIN AND SEC
TC MEAREST SEC.
MAXIMLM READIMG 1S
59859, (- BEFORE

+ AFTER T1G.}

#520
MGA-MICCLE GIMBAL
ANGLE AT TIG 1IF

+X LM AXIS IS

AL IGNEC WiThH INIT AL
THRLST DIRECTIGN.
SIGN IS5 ALRAYS +
EXCEPT whEN TFHE IMU
I'S NCT ALIGAED THE
VALUE [S5 -00C02. IN
DEGREES TGO NEAREST
«C1 DEGREE

LA I I T I L R Y

#530

LI L T T T S Y
L e e R L T T T T S

P3INJLUMINARY
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L]
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28 - . . P30/ LUMINARY
WAIT FOR KEYBOARD Seseeatnenasanctenns ——= ————
ENTRY . KEY IN PROCEED #540
o mmmm—————— (NOTE: CONSIDERING
« [F TIME AND VALUE OF DELTA v,
. LLCATICH . FUEL AVAILABLE,
< PERMIT vesses STATUS CF PROPULSICHA
. ASSIST «  HARDWARE, AND TIME
« ASTRCNAUT IN AVATLABLE TO RE-AL-
- SELECTION OF 16N THE IMu TC AvoIC
. PROFULS ICN CGIMBAL LOCK SELECT A
« SYSTEM. AT . PRCPLLSION SYSTEM '
« THIS TIME: «..0vvss AND THE APPROPRIATE #550
. LR EARLIER THRUST ING PROGRAM
. IF POSSIBLE (OPS—P40, APS—-F42,
. THE ASTRONAUT RCS-P4l) TO PERFORM
« MLST LEARN THE MANEJYER. CDOR-
. OF THE DINATE WITH GRCUND
« SYSTEM USED IF REQUIRED.!}
« IN MCC CCM- - -
« PUTATIONS .
« CF CATA LCAC .
T — . £560
FERMINATE FLASH LPOUN . .
RECEEPT OF PROCEEL, . .
RECYCLE, CR TERMINATE. -
P o7 RO .
-R -E E . .
0 «R .L . .
«C M OO . #570
.E -[ .C L -
-E oN . .
+C «A -E . -
. o T . . .
. .E cerea .
; i i
. .  FRCM . FROM
. . ABCVE . ABOVE #580
CO FINAL AUTUMATIEC . . DO FINAL AUTOMATIC
REQUEST TERMINATE teecseessssnscasaass REQUEST TERMINATE
RCUTINE {RQO). . . RCUTINE {(ROO}.
B sttt #590

P3I0O/LUMINARY
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EXIT P20 EXIT P3G

CHANGE CONTRCL MNGTES

LLCGIC REV 01 FCR 604

REV C2{LLM 18) PCR Bl2.24 EDITCRIAL
REV 03 ECITORIAL

Frig
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3

CO-ELL IPTIC SEQUENCE INITIATIUN (CSI) PROGRAM {P32) REV 03 12/03/69

PURPOS E: (1} TO CALCULATE PARAMETERS ASSOCIATED WITH THE FOLLOWIMG CONCENTRIC FLIGHT PLAN MANEUVERS; THE CO-ELL IPTIC SEQUENCE
INITIATICN t€ST) ANLC THE CONSTANT DELTA ALTITUDE MANEUVER (COH}, FOR DELTA V BURNS.
(2} TO CALCULATE THESE PARAME TERS BASED LPON MANEUVER DATA APPROVED AND KEYED INTO THE LGC BY THE ASTRONAUT.

(3) TC DISFLAY TC ThE ASTRCNAUT ANC THE GRCUND DEPENCENT VARTABLES ASSOCIATED WITH THE CONCENTRIC FLIGHT PLAN
MANEUVERS FUR APPRUVAL BY THE ASTRONAUT/GROUND.

(4} TC STGRE THE CSI TARGET PARAMETERS FOR USE BY THE DESIRED THRUSTING PROGRAM,
ASSUMPTICAS: (1) AT A SELECTED TPI TIME ThE LINE OF SIGHT BETWEEN THE LM AND THE CSM [ 5 SELECTED TO BE A PRESCRIBED ANGLE fel
FROM THE HORIZUNTAL PLANE DEFINED AT THE ACTIVE PRSITICN.

(2} THE TIME EETWEEN €51 IGNIT ION AND COUH IGNITION MUST BE COMPLTED TO BE GREATER THAN 10 MINUTES FOR SUCCESSFUL
COMPLETIUN OF THE PROGRAM,

[3) THE TIME BETwWEEN CCh IGNITEON AND TPI IGNITION MUST BE COMPUTED TO BE GREATER THAN 10 MINGTES FOR SUCCESS FUL
CUMPLETIGN OF THE PRGGRAM.

{4) CCH DELTA V IS SELECTED TO MINIMIZE THE VARIATION OF THE ALTITUDE DIFFERENCE BETWEEN THE ORBITS,
(5) CS1 BURN 1S UEFINED SUCH THAT THE INPULSIVE DELTA V IS IN THE LM HORIZUNTAL PLANE AT LS IGNITION.

(€) THE PERICENTER ALTIFLCE CF THE CRBIT FCLLOWING CSI ANC CDF MUST BE GREATER THAN 35,000 FT (LUNAR ORBIT) OR 85 NM
(EARTH ORBIT) FOR SUCCESSFUL LOMPLETION OF THIS PROGRAM,.

(7)  THE CSI ANG COH MANELVERS ARE OREGINALLY ASSUMED 1O BE PARALLEL T3 THE PLANE OF THE CSM ORBIT. HOWEVER CREW
MODIFICATIGN DF DELTA ¥ (LV) COMPUNENTS MAY RESULT IN AN CUT~CF-PLANE C51 MANEUVER.

(8) LGC CONMPLTLD VAKIAELES MAY BE STOREL FCR [ATER VERIFICATIGN HY THE GROUND. THE SE STCRAGE CAPABILITIES ARE
NORMALLY LIMETEU UNLY TU THE PARAMETERS FCR UNE THRUSTING MANEUVER AT A TIME EXCEPT FIR CONUENTRIC FLIGHT PLAN
MANEUVER SECUENCES,

(S} THE RENUEZVLCUS RADAR MAay CR MAY NOT BE USED TQ UPDATE THE LM OR CSM STATE VECFORS FOR THIS PROGRAM, IF RADAR
USE IS CESTRED THE RALAR SHOULH BE TURNED UN AND LOUCKED ON THE CSM BY PREVILUS SELECTIGN CF P2). PADAR S IGHT ING MARK S
RILL BE FADE AUTLMATICALLY APPRCXIMATELY GNCE A MINUTE WHEN ENABLED BY THE TLACK AND UPDATE FLAGS. THE RENDEZVCUS
TRACKING MARK COUNTER [S Z2ERDED BY THE SELECTICN OF F20 AND AFTER E£ACH THRUST ING MANEUVER.

(10} THE [55 NEED NLT BE Uh TC COMPLETE THIS PRCUGRAM UNLESS THE RENDEZVOUS RADAZ IS TQ BE WUSED FOR AUTUMATIC STATE
VECTOR UPDATING 8Y THE KENDEZVOLS NAVIGATICN PROGRAM (P20). P20 WILL DEFINE THE STATUS OF THE I55S.

(11} THIS PRCGRAM IS SELECTEL BY ThE ASTRONAUT BY DSKY ENTRY.

PRLG LG GrUuUNG LREW

P32/LUMINARY



CONT

START CO~-ELLIPTIC
SEQUENCE INITIATIUN
{CSI) FRGGRAM (P32)
DI SPLAY P32

SET ACTIYE VERICLE
FLAG

DEFIME CENTANG =
CCCCC FOR DISPLAY
BELCW

L R L N A N e T

L N R L T I L T

LR N Y AR T T TS

LR RN TN Y

LI L T T R U R

«CREW
«PROGR AM
«SELECT ION

KEY IN CO-ELLIPTIC

SEQUENCE INITIATICN
(CS1) PROGRAM (P32}
VATE 32&

MONITOR DSKY:
CBSERVE DISPLAY OF
P32

L R I T R N T T T T T TS L S Y
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HCLD

*“ssmwanan

SNAP

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

SET TIG {CS1) 70Q:
+20000
+CCCOQ
+00000

FLASH VERB-NOUN TU

REQUEST RESPCNSE ANC

Bi SPLAY STCRED Tig

(Csr): ceve
V06 N1
R1I-TIGICSIY—HR S
RZ-TIGILSTI-MINS
R3-TIGILSTL}-SECS

TIGICSTY - TiIME Ur
CSI IGNITICN (GET)
IN HR Sy MINS: SECS:
TC NEAREST .01 SEL

L T T R

= a2 b s e 2

L I L T T L

PR T Y SR

L L L N T Y L L

srsessmnnsy

MONITCR CSKY: .
D8 SER vE VERB=NT LA -

L T

FLASF TG REQUEST
RE SPCNSE AND DISFLAY
OF STURED TIG (CSI)

{NET E:

INIV IALLY

THIS VALUE wlii BE:

+00000
+G0000
+0G0C0

)

B0 1 WISH TO Ul SPLAY
TINE CF APOAPSIS?

{l.£.:

IS THIS AN

213
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#50

#70

#B0

#90
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++
+03
+

+EDIT
++

Ja

L T T T T T T S T

WAIT FOGR KEY EQARC

ENTRY .
TERMINATE FLASH LPON .
RECEIPT CF PROCEEL, +ees
TERMINATE s GR NEmW -
GATA

«P . T «NE W

+R 33 «CATA

G «R .

<L oM .

«£ ol —

+E =M STCHE DATA

-D WA

- T .

. "»E .

l"!“"l.‘.ca..l.‘l.l-.i-...n..'l.‘l-

a * 0 4 P s s
-

L L I T e e B I e )

LR Y B O L T S

L e R e e T

LIS BT A A )

LI LA I L DO R R B

assevannrnae

Sad s svena

L L A R e e I N I e N

P T S S Y

L L L N N N T T I T

*

L)

ABCRT FROM LUNAR
LAND ING 7}

{NOTEz IF THIS OP-
TICN 1S CHOSEN FGR
THE NDRMAL MISSIGN,
TIGICS 1) WiLL BE
TARGETED TO QCCUR AT
APOAPS IS UNLESS THE
APCAPSIS TIME IS RE-
PLACED BY SOME COTHER
TIME.)

.Y N.

« AM ] SATISFIED

« WITKH THIS VALUE?

. Y. N

+ VALUE
L L

L N e N N e N e N

« KEY IN V25E
AND LOAD DESIRED
« TIGICSI).

L L

LA ]

Gessnaanas

..0.-'-'-l.-'-‘-'.--'-'.-'.-‘.-..0.-.-..-

L I )
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HOLD
SNAP .
++

+03

L N N PN I I L R SO ey

. GC T1C
. ngn
. BELUW

IS THE VALLE CF TIG
{CSE) NUW STORED =
+00000
+C0Q00
+000G0Q
CR IS TIGICS 1) &
NEGATIVE ALMBER?

ah Y.
» COMPLTE

« TILAPDAPS IS}
« AND STCRE IN
« TIGICST)

L A A )

FLASH VERB-NCUN TC
REQUEST RESPONSE ANO
DISPLAY STGREC N
AND E;

VU6 NB5

R1-N

RZ2-E

R3I-CENTANG

N — THE FLTLRE
APSILAL CROSSING
[APGGEE OR PERIGEE
{APOLULNE UK PERI~

LR TN I I I,

L)

LR N N

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

LI I T S

L I T T I R ]

« 8t 4 . b

I.".'Ol'll'l-‘l-‘nl-.'ol'n-."-'lu‘ol"c

.

L A . T T B ]

LR IR AR

LI L A ) .

L T S A I S

L I R

HAS A CALL BEEN MADE

FCR COMPUTATICAN CF
T{APDAPS]IS)?

(NCTE: THE LGC wliLL
RESPOND TO A NEGA-
TIVE LOAD IN THE
SAME FASHION TraAT 1T
wOLLD RESPOND 1C A
ZERD LOAD.}

N - Y

MCNITCR DSKY:
OBSERVE VERB-NCUM
FLASH TO REQUEST
RESPONSE AND ODISPLAY
OF Ny E4 AND CENTANG

AM I SATISFIED wITH
THESE VALUES?

* 4 0 * 2 4

DR I S

LI I L I IR R R T

LI I T
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+EDIT

LUKE) ) CF THE

ACT IVE VEHICLE AT
RHILH TIGICLH)
SHOULD OCCLR.
0000 1=FIRST,
QCCO2=SECCAD, ETC.

E - ELEVATIGN ANGLE.
THE ANGLE BETWEEN
THE LM/CSM LOS AND
FHE LM LCCAL HORIZ-
ONTAL PLANE AT TIG
{TPI) REFERENCED TO
THE CIRECTIOMN OF
FLIGHT t SEE SEC TIGON
5.4.2.2 CF R587

FUOR DETALLED DE-
SCRIPTION}. IN
DEGREES TL NEAREST
- Cl DEG.

CENTAMG - THE QRBIT-
AL CEMNTRAL AMGLE CF
THE PASSIVE VERICLE
DURIANG TRANS FER FRCM
TIGITPL) TO TIME GF
INTERCEPT. IN DEGREES
TC NEAREST .01
OEGREE.

(NGTE: IN THIS CASE
CENTANG (R3) IS USED
ONLY AS AN OPTIUN
LCDE BY THE LGC. FOR
ANY VALLE CF CENTANG
GTHER THAN Q0000 THE
LGC WILL CALCULLATE
FHE COH PARAMETER
FOR A TIGICOKF) aT
N{180 DEGREES} FROM
THE CS51 MANELVER
WHERE N IS SPECLFIEL
IN R1. REFER SECTICN
Se4+242 OF RS€74)

WAIT FOR KEYBOAREC
ENTRY

ceew

L O e B A e T e T T T T T T S P T T T T S

n.‘-.c'cnu'ola.no.-.'..-.oo.'-.'lo-.-o-

mssssassssa

L e I I R P T

M I R I N T T T T T R S RS PO B

" s % e e s

(NOTE: R3 wiLL BE
ORIGENALLY DISPLAYED
AS 00000. IF ThE
CREwW WISHES TO EXER—
CISE THE NIU18B0 DEG-
REES ) OPT JON FOR CODH
MANEUVER GEFINITICN,
LOAD ANY NUMBER
CTHER THAN 00000 iN
R3. REFER SECTICMN
Se4.2.2 OF R56T.)

RECORD THESE
VALUES

LI N T T B S S

L e e O L I T IR A O )

LA I I L R }
L]

KEY IN PROCEED

L L A

'..‘.l'!.'.cll'.l'.l..

L R T L T T T R R T ]

P e 4 s * 3 s a2 4 * a g
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SNAP

++
+03
+EODIT
++

RI-TIGITPII-SECS

TIGI(TPL) - TIME OF
TPL IGAMITICN (GET).
IN HR Sy MINS, SECS,
TO NEAREST .01 SEC

s 8 8 g * 4 4 % 4

WAIT FOR KE YBUARD
ENTRY

R

TERMINATE FLASH LPUN - .
RECEIPT OF PROCEED, PR
TERMINATEy OR NEw . .
DATA -
P o T «NEl -
<R «E DATA .
-0 -R . .
-C oM . .
«E | . .
-£ AN —mmm e ‘ .
-0 « & STCRE DATA .
- oI ——mrmewa -
. «E . .
. GC 10
. " AN asssencrsnsnae
. BELCW . -
FLASH VERB-NOUN TO -
REQUEST RESPCNSE ANC .
DISPLAY STGRED TIG e
ATPL): -
VO6N3T -
Ri~TIG(TPI)}-HRS .
RZ-TIGITP1)~MINS -

I L N L N I T L Y L Y

D R L T R T T T T

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

-
-

-
.
-

.
-

LI I I Ry

dredmannrss

ssanrrrenas

[

R L L N T N e T N R e

.

A I N ]

-

« KEY IN V25E

« AND LOAD THE

« CESIRED PARAMET-
« ERS

MONI TGR DSKY:
CBSERVE FLASHING
VERB—NOUN TO RECQUEST
RESPONSE AND DI SPLAY
CF STORED Y IG{TPI)
(TEME OF TPI
IGNITION ).

AM 1 SATISFIED
WITH THIS VALUE?

oY N
RECORD THIS .
VALUE .
KEY IN PROCEED .

L A e L

.

‘

{
A
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nal

'-o"-"-n't.'nn-c-.-t.-..n...n....c..-.....l..‘-._.o..o..n.-o,.-.n-

METERS+ CCMPUTE
THE PARAMETERS
ASSOCIATEC WIiTH
CSI AND CODH AS

DESCRIBED IN SEC-

TICN 5.4.2.2 CF
R567.

ESTABLISH ALARM

1F;

(A} ON FIRST
ITERATICN T HERE
15 MO INTER~
SECTION OF

THE CES IRED LGS
AT TPI wITH THE
CIRCLE DESCRI-
EEC IN SECTICN

Sebe 242 OF R567.

(AL ARM CODE
Co600}

(B3 ON ANY ThO
CCNSECUTIVE

I TERATIONS THE
MAGN ITUDE OF
DELTA VICSE) IS
GREATER THAN
1000 FP5.
(ALARM CGDE
00606)

{C) THE ITERA-
TION COUNTER
EX{LEEDS 15

wl THOUT ARRI~
VING AT A PRO-
BLEkR SCLUTICN.
(ALARM CODE
00605)

{D} PERICENTER
ALT {(POST CS51)
IS LESS THAN
35,00C FT.
(LUMNAR OREBIT }
OR €5 NM {EARTH

o.0-.-'n.-‘o.-.'o.'-'.ao-'lc‘o.'tc'u-'-.'nols'-a‘-.'ca‘-'-'uo'

oc'-o-'--'--.-lo!-O'|ao-'¢-'-.‘¢.'-.'o--:o-'-'-.'-.‘-a'.-ﬁ--

uo--'la-'t.o--0.-o--Ou-0..-0o-.l--.'-a'-’-o-c.-.-o-tacu..o

..-.n'o-c'-.o'on-o‘t.'c-'.-noc.cn-‘o.'-n'-‘.-o-co-.-..o.'-.'c.a-

(
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PL3S
HCL)

sarasaare

FEY- L

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

T

L

CREIT).
[ALARM CODE
€0601)

(E) PERICENTER
ALT {POST COH}
IS LESS THAM
35,00C FT
[LUNAR OREIT)

OR 85 NFM {EARTH

ORBET) (AL ARM
CCCE 00602)

(F) TIG(COR) -
TIGICS1Y IS
LESS THAN 1C
MIN. (AL ARM
CCCE 00603

(G) TIGLTPEY -
TIG{CCH) IS
LESS THAN 10
MIN  OK CUM-

FLTEL CLCH
TIME IS
GREAT ER
THAN INFLT
TP TIME.
{AL ARM COQE
0C604)

o N o A

. C - L

. A

. B «R

Ll M

«A .

R .

M . ccaanns

FLASH VERE-
NN TC RE-
WUEST HRESPUN-
SE AND D13-
PLAY ALAKM
Calti:

v5 ADY

RI-XXxXx

e e v,

L Y L

PO I B I

L T T T T R T T I T N LI T R B S

L T L S T L |

LR R T U R

R T )

N

LI PR S}

L T T I e L L S T B I A I L R T e R N I T T T R I TR 'Y

D NN I I

* 2 4 0 s 3 % 4 a4 * 8 g B g oW g g g s s g & kg a0 .

LN

LI

L T

L T T L

MONTTOR DSK Y3

COES ALARM CODE

OLSPLAY INJILATE

COMPUTAT IUNAL
CIFFLILULTY?

LI T TR

L T L )

. o»
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HOLD

sssssss e

ShaP

L N R R T A N I

L T e T I I

s Y s e v a4 g

- . a

FLASH VERB—NCUN
TO REQUEST RES-
PCASE ANC CISPLaAY
DELTA ALT (CBDH} ,
DELTA T(CSL/CDH),
ANC CELTA TICLH/
wi);
Va6 N75
RI-CELTA ALT
(COH)
R2-CELT A THCS i/
CUH)
RI-DELTA T(COH/
TPI)

DELTA ALTICOR) -
THE ALTITUCE BE-
TwEEN THE ACTIVE
ANL PASSIVE VE-
HECLE CRBITS AT
TIGICDH). SIGN 18
+ WhEN THE ACTIVE
VEHICLE IS BELCHW
THE PASSIVE
VEHICLE. IN NAYT-
ICAL MILES TC
NEAREST «1 WM,

DELTA T(CSI/CDH}I-
TIG(CCH) MINUS
TIG (CS1),
CUMPLTED IN RS,
MINSy SECS Ot
wHICH CMLY THE
MINS AND SECS

ARE CISFLAYEL. TC
NEAREST SEC.

DELT A THCLH TPI}-
TIGTPLY MINLS
TIG (CLF).
CCMFLTEL IN FRS,
MINS, SECSs CF

L R P S I T T T

L I L IO R T

R

L3

LI

“ * e s s s

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

L ) 0t 4 s e s o4 o4

.

L )

-

L L T I R I T T T R

“ 4 5 =

MUN ITOR DSKY:
GEBSERVE VERB-
NOUN FLASH TG RE-

QUEST RESPONSE
AND DISPLAY CF
DELTA ALT (CDH}
CELT2 T (CSI/CCH)
AND DELTA T {CDH/
TPI).

P Y

P T )

L O e L I T T T T TR R |

LI T RS |

LI I I )

LI L I N L L I I

L T T R R e I
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RHICH GANLY THE

« MINS AND SELS ARE

* 4.8 * 4 a4 8 g % 4 g % 3

P R S R T

L A N L I

t e 4 8 e, b s 4

" 4 = & g % & 4

DISPLAYEC. TG
NEAREST SEC.
[NOTE: R2 ANC R3
ARE MGOULARIZEC
TO THE HOLR LB,
63 MINS 22 SECS
IS CISPLAYED AS
c3s22)

{NCTE: TIGICDH)
IS AVAILABLE BY
KEY ING IN VO6K13.)

WAIT FOR KEYBOARD

ENTRY
TERMINATE FLASK
UPCN RECEIPT CF
PROCEED, TERMIN-
ATE, OR RECYCLE
-P o1 Re
R N3 E.
«C «R C.
-C M \
« E ol Ce
+E o i L.
«D A E.
. «T ceree
- «E

s 8 P 4 a2 4 3 8 & 4 % a4 W

BEsssEssssscnarassn

L A I R N I T L

.c-.o-..‘.o..o-.O..l..-..l,.

PRI )

. 4 *

L T T T O L T T T o

CL N O R S S T TP T TP R

RECORD THESE
V ALUES

L I I N T T T T S S

L e T R T 'Y

L T O R L T T RN R O

LA I R L R R

L N L T B

L e T
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HOLD

ccassrenys

SNAY

"l""-'-ol.l..-....-..-.o.......,.

N T T

- L
. BELUW

- N ]

FLASH VERB~NCUN
TO REQUEST wE S~
PCNSE AMC CISPL AY
CALCULATED CumM-
PONENTS UF LDELTA
viLv} FGR CS1;
VLE NB1
RI-CELTA vXiLV)
R2-DELTA vy (L V)
KR3-DELTA ¥Z{LV}

DELTA wxily) -
COMPONENT OF IM~
PULSIVE CELTA ¥
AT TIGICSI) ALGNG
{RXV )XR. IN FPS
TC NEAREST .1
FPS.

DELTA wy{LVv) -
COMPUNENT OF M-
PULSIVE CELT A ¥
AT TIG(CSLI ALGNG
VXR, IN FPS TO
NEAREST .1 FPS.

CELTA vZI(LVi -
CUMPLNENT CF QM-
PULSIVE DELTA V
AT TIG{LSI) ALUNG
-R, IN FPS TU
NEAREST .1 FPS

WHERE R 15 LM
GEOCENTREC (EakTH
CRBIT) €R SELENC-
CENTRIC {LUNAR
CREITH RALIUS
VECTCR ANL v IS

sesnes

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

RN

L

.
L I T T O e N L S T

L O L L T R I R

L T R T R

* s a4

e L

LI I Y N N I T T

MONITDOR USKY:
LBSERVE VERB-
NOUN FLASH TO RE-

QUEST RESPUNSE
AND DI SPLAY OF
DELTA VW(LV) FOR

Csi

AM [ SATISHIED
WITH THESE
VALUES?

(NUTE: CREW HAS
THE OPTION AT
THIS TIME TC RE-
DEFINE THE DELTA
VILV ] CUMPUNENTS
FOR FTHE SUBSEQ-
UENT THRUSTING
MANEUVER, TFrIS
CAPABILLTY wiLL
NORMALLY HBE
EXERCISEC TC
CURKECT DUY-DF-
PLANENESS BY
FIRST SELECTING
THE RENDEZWOUS
CUT—-OF-PLANE CIS-
PLAY RUUTINE
{R36) (VIOE) AND
THEN MODEFY ING
DELTA vyiLv)).

S 4 oA

L A T T I T T

-
.

‘e
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231

L T A I R R e O T T R T % 4 & % g A & 4 B 4 3 8 g b 8 4 & 4

* & % g 3

P T R P I Y

LM INERT AL VELO-
CITY VECTCR AT
TIGICSL).

WAIT FOR KEYBOARCD .
ENTRY

TERMINATE FLASH .

UPON RECEIPT OF

PRCCEED, TER

MIN— .

ATE, OR NEWN DATA,

«P
SR
s
.C
«E
«E
O

- T
N
« R
..
ol

e hEW
«DATA

wmsessssganren

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

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

* % e

LA I A B R I |

[ IR B R R

[T T I R T I B ]

L R S T O I B B

LI T I R e
LA N L T T R RPN )

KEY IN V25E

L]
«« AND LODAD DE-
- SIRED DELTA
« [LV) COMPONENT
« YALUES

v

RECORC THESE
VALUES

KEY IN PROCEED

[ L R T D T T D RS R R R IR P I R )

-

e

..

.e

s

-

dessnnennas

P T T T T L T T O N A N T

285
P32/ LUMINARY

#660

#6T0

#4680

#6930

P32/LIMINARY



HGLD

desacnnss

S NAP

Lan

.

s % s s 2 e s

L L T e N

I I e

LI ]

4 e

+ .

A n
BELOW

FLASH VERB-NCLA
TU REQUEST KEeS-
PENSE ANC CisPLaY
CALCULATED CuM-
PONENTS GF UELTA
viLv) FOGR COHG
vCe NB82
RL-CELTA vX{Lv)
R2-DELTA VY(LV)
RI-DELTA vZiLV)

DELTA wxiLv) -
CUMPONENT OF M-
PLLSIVE CELTA v
AT T1G(CDH) ALUNG
{RXV IXR. [N FPS
TC NEAREST .1
FPS.

DELTA vYI(LV) -
CCMFONENT CLF IM-
PULSIVE DELTA v
AT TIGLCLF)Y ALGNG
¥YXR. Ih FPS TG
NEAREST «1 FPS.

CELTA vZiLV}I -
CCOMPONENT CF M-
PULSIVE DELTA v
AT TIGICLRE) ALGNG
-Re INFPS TO
MNEARKEST L1 FPS

WheRE R IS L¥
CECCENTRIC (EawTk
CReIT) LR SELENC-
CENTRIC (LLivAk
CREIT ) RACIUS
VECTCR ANG v 1S

m * v & * 4 g & 5 * & 5 ¢ 4 4 =

L L T A R I T R SR I R

DR S

L T S

ceaoan

L)

L L I Y T R T

MUNITCOR OSKY:
CBSERVE VERB-
NOUN FLASH 10 RE-

WUEST RESPUNSE
AND DISPLAY OF
DELTA VILV) FOK
CCH.

INUTE ¢

IF THE DELTA ¥
LLv) FOR (351 {SEE
ABUVE) HAS BEEN
MCLCIFIED BY THE
CREwy THE MODLF—
ICATION wWILL NOT
EE REFLECTEL N
THE LGL CUMPLITED
VALUES FOR DELTA
vV {LV) FGR CBDH
DISPLAYED HERE.)

RECUKL THESE
vALLES.

INDTE : UNLIKE
CELTA VILV ) FUR
C5I AQCVE, THESE
VALUES CANNOT BE
WRITTEN OV EK.}

L I R N T L I T T TP Y

“ 2y * s e

PR I T
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#7150
#7160
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KEY IN PROCEED

fasrssnvreasssessstadusnsen
-

LM INERTIAL VELO-
CITY YECTLR AT
RECYCLE »

« TIGICLHI,
LPON RECELPT CF

« PROCEED,

« WALIT FOR KEYBOARD
ENTRY

« TERMINATE FLASH
« CR TERMINATE

.
-
.
-
.
-
»
-
-

231

¥T70
#780

L N A
.
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QWO e
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Q =
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L T e I A ) < =
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iS5 THE FINAL FLAG

SET?

SET MGA CISPLAY
IN R3 (EELCW)

~CCCC1.,




; 288

. . . . . - P3I2/LUMINARY
« IS REFSMMAT FLAC . . . .
« SET? - . . .
- oY Na - . - . #4800
« COMPLTE IML . - - . .
« MICCLE GImBaL . . . . .
» AMGLE AT TIGL N - . .
« ICSE) FOR THE . . . . -
« PRESENT im - . " . .
- CRIENTATICN . . . K -
« WITH THE LM - . . - - ¥810
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PURPOSE:

ASSLMPTIGON:

PROG

293

CONSTANT DELTA ALTITUDE (COH) PROGRAM (P33) REV 03 12/03/69

(1) TO CALCULATE PARAMETERS ASSCCIATED WiTH THE CONSTANT DELTA ALT ITUDE MANEUVER (CDH), FOR DELTA V BURNS.
{2) TG CALCULATE TrESE PARAMETERS BASED UPON MANEUVER DATA APPROVED AND KEYED INTQO THE LGC BY THE ASTRONAUT.

t2) TO CISPLAY TO THE ASTRCONALT AND THE GRGUND DEPENDENT VARIABLES ASSOCIATED WITH THE CDH MANEUVER FOR APPROVAL BY
THE ASTRCGNALT/GRUUND.

{4) 7O STORE THE CUOH TARGET PARAMETERS FOR USE 8Y THE DESIRED THRUSTING PROGRAM.

(1) THIS PRCGRAM [S BASEL UPCN PREVIOUS COMPLET ION OF THE CO-ELLIPTIC SEQUENCE INITIATION {CSI} PROGRAM (P32},
THEREFORE :

(A} AT A SELECTED TPE TIME (NUW IN STORAGE) THE LENE OF SIGHT BETWEEN THE LM AND THE ([ SM WAS SELECTED TC BE A
PRESCRIBEL ANGLE {E) (NOW IN STURAGE) FROM THE HCRIZONT AL PLANE CEFINED AT THE ACTIVE VEHICLE POSITION.

{(B) THE TIME BETWEEA (S] IGNITION ANC CCH IGNITION wAS COMPUTED TO BE GREATER THAN 10 MINUTES.

(C} THE TIME BETWEEN CDk IGNITION AND TPY IGNITION WAS CCMPUTED TO BE GREATER THAN 10 MINUTES.

(D) THE VARIAT{CM CF THE ALTITLCE CIFFERENCE BETWEEN THE ORBITS WAS MINIMIZED,.

(E} CSI BURM wWAS CEFINEL SUCH THAT THE IMPULSIVE DELTA V WAS IN THE LM HOURIZONTAL PLANE AT CSI LGNITICN.

(F) TrE PERICENTER ALTITUDES OF THE ORBITS FCLLCWING CSI ANC COF WERE CCMPUTELC TO BE GREATER THAN 35,00C FT
(LUNAR CREIT) GR 85 NM FOR EARTH ORBIT.

[G) THE CSI AND COH MANEUVERS WERE ASSUMED TC BE PARALLEL TC THE PLANE OF THE CSM DRBIT. HOWEVER, C2EW MODIFICA-
TICN OF CELTA v (Lv) COMPONENTS MAY HAVE RESULTED IN AN OUT-DF—PLANE CSI MANEUVER,

(2) LGC COMPUTEL VARIABLES MAY BE STOREU FOR LATER VERIFICATION BY THE GRGUNC. THESE STORAGE CAPABILETIES ARE
AORMALLY LIMITEC CNLY TO THE PARAMETERS FOR UNE THRUSTING MANEUVER AT & TEME EXCEPT FOR CONGCENTRIC FLIGHT PLAN
MANELVER SEGLENCES.

(3) THE RENCEZVCUS RACAR MAY OR MAY NOT BE USED TO UPBATE THE LM OR CSM STATH VECTCRS FOR THIS PROGRAM. IF RADAR

LSE IS DESIRED THE RADA® WAS TURNED CN AND LOCKED ON THE CSM BY PREVIDUS SELECTION OF P20, RADAR SIGHTING MARKS LINNY
BE MADE AUTUMAT ICALLY APPRUXIMATELY UNCE A MINUTE WREN ENABLED BY THE TRACK AND UPDATE FLAGS {SEE P20). THE RENDEZ VOUS
TRACKING MARK CCUNER 1S ZERGEC BY THE SELECTION DF P20 AND AFTER EACH TAKUSTING MANEUVEHR,

{4) THERE IS Nu REQUIKEMENT FUR 1S5 OPERATION DURING THIS PRCGRAM UNLESS AUTCMATIC STATE VECTOR UPDATING 1S DESIRED
BY THE RENCEZVOUS NAVIGAT ICN PRCGRAM {(P20). IF SELECTED, P20 wILL BEFINE THE STATUS CF THE I5S.

t9) TEIS PROGRAM [S SELELTED BY THE ASTRCMAUT BY CSKY ENTRY.

LGL GRULLND CKEw
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R3I-CELTA T(TPIL/
1P1)

DELT A ALT(CCH) -
THE ALTL TLDE BE-
TWEEN TFE ACTIVE
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{SEE ASSUMPTION &
CF P2C)

TFL — TIME FROM TIG
{COH). IM MIN ANC

SEC VO NEAREST SEC.
MAX REACING IS 59B59.
SIGN 15 — BEFCRE +
AFTER TIGICDH).
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ANGLE AT GETI{CDHI
IF LM #X AXIS IS
ALIGNED WETH INITLAL
THRUST CIRECTION. IN
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.01 OEGREE
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EXCEPT;

(A) WhEN CISPLAY-
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THE PRLCGRAM THE
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TRANSFER PHASE INITIATIUN {TPL) PRGLRAM (P34} REVY 02 12/03/69
(1) TO CALCLLATE THE RECUIRED DELTA V AND CTHER INITIAL CONGITIONS REGUIRED BY THE LGC FOR LM EXECUTION OF THE
TRANSFER PhASE INITIATION (TPI) MANEUVER, GIVEN:
(A} TIME OF IGNITION VIG(TPI) OR THE ELEVATION ANGLE (E) OF THE LM/CSM LDS AT TlG!%PI]
(E) CENTRAL ANGLE CF TRANSFER {(CENTANG) FROM TIG(TPI) TO INTERCEPT TIME (TIGU(TPF)).
(2} TO CALCULATE TIGITPE) GIVEN € OR b GIVEN TIG(TPI).
{3) TU CALCLLATE THESE PARAMETERS BASEC UPCN MANEUV ER CATA APPROVED AND KEYED INTC THE L5C BY THE ASTRONAUT,

(41 TC CISPLAY TU THE ASTRONAUT AND THE GROUND CERTAIN DEPERDENT VARIABLES ASSCCIATEL wITH THE MANEUVER FOR
APPROVAL BY THe ASTRCAALY/GRCUNL.

I5) TC STORE THE TPI TARGET PARAMETERS FUR LSE 8Y THE DFSIRED THRUSTING PRUCGRAM,

(1) LGC COMPLTED VARIABLES MAY BE STCREC FGR LATER VERIFICATICON BY THE GROUNL. THESE STURAGE CAPABILITIES ARE LIM TED
CALY TC THE PARAMET ERS FUK UNE THRUSTING MANELVER AT A TIME, EXCEPT FOR CONCENTRIC FLIGHT PLAN MANEUVER S EQUENCES.

{Z) THE RENDEZVOUS RADAR MAY GR MAY NCT BE USED TO UPDATE THE LM OR CSM ST ATE VECTORS FUR THIS PROGRAM. ¥ RADAR

USE IS DESIRED THE RADAR SHOULD BE TURNED UN AND LOCKED ON THE CSM BY PHE VI UUS SELECTION GF P2). RADAR S IGHT ING MARKS
RILL BE MADE ALTOMATICALLY APFRLXINMATELY GACE A MINUTE WHEN ENABLED BY THE TKACK AND UPDATE FLAGS. THE

RENEEZVOUS TRALKING MARK COLNTER IS ZEROED BY THE SELECTIGN OF P22 AND AFTER EACH T HRUST ING MANEUVER

{3) THERE 15 NU KREQUIREMENT FOR 1SS CPERATICN DURING THIS PROCRAM UNLESS AUTOMATIC STATE VEC TOK UPUDATING IS CESIRED
BY THE RENDEZVOUS NAVIGATION PRUGRAM {P20). IF SELECTED, P20 witL DEFINE THE STATUS OF THE 1s5.

14) LNCE THe FAFRAMETERS REGUIRED FCR COMPUT AT [UN GF THE MANEUVER HAVE BLEN COMPLETYELY SPECEFEED, THE VALUE OF THE
ACTIVE Vehi(LE CENTRAL ANGLE OF TRANSFER IS CUMPUTED AND STCReC. THIS NUMSBER wi{L BE AV ATLABLE FUR DIS*LAY TO THE
ASTRUNALT THRUUGH THE USE CF VOGNS2.

ThHE ASTRUNALY wCULLO CALL THIS LISFLAY TC VERIFY THAT THE CENTRAL ANGLE UF TwANSFER DF THE AZ TIVE VERICLE 1S NOT
WITHIN 170 TW 140 DEGREES. §F THE ANGLE IS WITHIN THIS 2UNE THE ASTRONAUT SHiWLY REASSESS THE INPJT TAIGET ING
PAKAMETERS 2ASEL LPUN UELYA v ANC EXPECTELD MANEUVEK TIME.

{(5) THIS PRUGLKAM IS GELECTED DY THE ASTRONALT dY USKY EATRY.

LEC CROUNE CREW

P34/LUMI NAPRY
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MGA-F{LCLE GIMBAL
ANGLE AT TIG{T¢I) IF
LM #X AKIS IS AL IGN-
EC mITh INITIAL
THRLST DIREC TION.
IN EEGREES TC NEAR-
EST .Cl DEGREE.
SIGN IS ALWAYS +
EXCERT
(A} WHEN DISPLAY-
EC AT ANY TIME
CTHER THAN THE
T LAST PASS THROWH
THE PROGRAM THE
VALLE 1S -00001

(E) ON THE LAST
PASS WHEN THE My
IS NOT ALIGNED
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COMPUTE IMU
MILOLE GIMBAL
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(TF1) FGR THE
PRESENT [ MU
GRIENTATILUN
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+X AXES ALIGN-
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INITIAL
THRLST vweC TOR

DI T T T T T O Y

« SET MGA DIS-
« PLAY [N R3

« (BELCW) =

. —CCCo2,

. .

L R L R R e T T U TP S
.

FLASH VERB-NUUN TO
REQUEST RESPCUNSE ANL
01 SPLAY OF M, THI
ANE MGA;

vl 6h45

Rl - M

R2 - TF1

R3 - MGaA

F-T+E AUNBER CF
MARKS MADE SINCE THE
RR TRACKING MARK
CLUNTER WAS ZERGEL

[ SEE ASSLFPTILAN 6

GF P20O).

WI-TIM: FRCWM
TIGITPL . IN MIn AND
SEC TC NEAREST SEC,
MAX READING IS
39859. SIGN IS

- SEFLRE, + AFTER
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MONI TCR DSKY:
OB SERVE VERB-NOUN
FLASH TO REQUEST
RESPONSE AND DISPLAY
OF My TFI AND MGA.

WAS THIS THE LAST
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L S R T
L L A T R N SRR R

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

329
P34/LUMI NARY

#950

#9560

%980

¥393

PI4G/LUMINARY



S

0o

. o€ . .
. G0 1O . .
. nan . .
. BELCH . .
. . ’
- L
IS THE FINAL FLAG .
SET? .
.Y N. .
. SET THE FIMAL .
. FLAG .
: l‘lAll
. FRGM
. ABLVE

00 FINAL ALTUMATIC
REQUEST TERMINATE

RLLTINE

(rO0}

P TP

WAS THIS THE LAST
PASS THROUGH THE

PRCGRAM?

Y

* ¢ s s "

CU FINAL
REQUEST
RUOUT INE

N

ATOMAT £
TERMINATE
{ROO),

L I I B T R O e T T

(

331
P34/ LUMINARY

#1040

¥t 050

#1060

#1079

#1080

#1090

P34 /LUMINARY



.
L RN

EXT P34 EXIT P34

CHANGE CONTRCL MGTES

REV 01 PCR 627

REV CO(LLY 1 4 PCR 268 .2
REV CliLtM 1B} PCR 812.2
REV 02 ECITORIAL

332
P34 /LUMINARY

P2a/L UMINARY

(



335
;85

TRANSFER PHASE MIDCCURSE (TEM) PROGRAM (P35) REV 03 12703765

PURPGSE: (L TL CAMLCULATE THE REQUIRED DELTA V AND OFTHER INITIAL CONDITIONS REQUIRED BY THE LGC FOR LM EXECUTION OF THE NEXT
MIDCOURSE CORRECTEGN OF THE THANSFER PHASE OF AN ACT IVE LM RENDEZVOUS .

ASSUMPTICNS: (1) THERE IS NU REQUIREMENT FOR 1S5S UPERATION DURING THIS PROGRAM UNLESS AUTCMATIC STATE VECTOR UPDATING IS DESIRED
BY THE RENDEZVOUS NAMIGATICN PRCGRAM (P20), IF SELECTED, P20 WILL DEFINE THE STATUS OF THE 15S.

(2) THE RENDEZVOUS RACAR IS ON AND IS LOCKED ON THE CSM. THIS WAS DONE OURING PREVIGCUS SELECTIGN CF P20, RADAR
SIGHTING MARKS wiLL BE MADE AUTCMATICALLY APPROXIMAT ELY GNCE A M INUTE WHEN ENAILEDQ BY THE TRACK AND UPDATE FLAGS.
THE RENDEZVOUS TRACKING MARK COUNTER {5 Z2ERCED BY THE SELECTIGN OF PZ0O AND AFFER EACH THRUST ING MANEUVER,

{2} THE TIME OF INTERCEPT (T(IAT)) WAS CEFINED BY PREVIOQUS COMPLETION OF THE TRANSFER PHASE INITIATION (TPI) PROGRAM
(P34) AND S PRESENTLY AVAILABLE IN LGC STORAGE.

t4) ONCE THE PARAMETERS REQUIRED FCR CCMPUTATION OF THE MANEUVER HAVE BEEN COMPLETELY SPECIFIED, THE VALUE OF THE
ACTIVE VEFICLE CENTRAL ANGLE OF TRANSFER IS COMPUTED ANO S$TCRED. THIS NUMBER WILL BE AVAILABLE FOR UISPLAY TO THE
ASTRENALT THRCUGH THE USE L[F VO6NS2.

YHE ASTRONALT wCULD CALL THIS DISPLAY TC VERIFY THAT THE CENTRAL ANGLE OF TRANSFER OF THE ACTIVE VEHICLE IS NOT
WITHIN 170 TC 190 UEGREES. IF THE ANGLE IS WITHIN THIS IONE THF ASTRONAUT SHOULD REASSESS THE INPUT TARGETING PARA-
METERS BASEC UPCN CELVA V ANL EXPECTEL MANEUVER TIME,

(5) THE PROGRAM IS SELECTED 8Y THE ASTRUNAUT BY DSKY ENTRY PRIOR TG ANY ANTICIPAT ED RENDEZYOUS MIDCOURSE CORRECTION.

PROG LGC GRCUAD CREW

CONY
+CREW
«PROGRAM

« SELECTICA

START TRANSFER FiASE . KEY IN TRANSFER

MIDCOLK SE { TPMJ cieeessssavacessases PHASE MILCCURSE

PRCGRAF {F35). . (TPM) PKOGRAM {P35) 210
DL SPLAY P35, V3TE 35E

A s * * 5 5 8 * 5 4 0
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SET ACTIVE VEHICLE
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SET LPDATE FLAG

SET TRACK FLAG

RESET FINAL FLAC

.
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.
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KESET UPDATE FLAG

.
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L e T R I R e ]

MON{ TCR
sacssasssscsanssss OBSERVE

P35
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D5KY:
DISPLAY DF
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DEFINE TIGIMID)=
T o+ “ATIGINC®
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{NGTE:Z THE VALLE
"ATIGINC® {5 IN
ERASABLE STORAGE,
HAVING BEEN LOAD-
EC PRIUR TO
LALNCH CR BY F27.)

EXTRAPOL ATE LM
STATE VECTCR TC
TIGIMID)

EXTRAFOLATE (SM
STATE VECTOR TO
TUINT} (NOTE:
REFER ASSULFPTICA
(3) ABOVE ).

DC LAMBERT RCLT-
INE TO CALCULATE
THE REQUIRED VEL-
CCITY FOR THE
MICCOURSE COR-
RECTICN.

RESET EXTERNAL
DELTA v FlLaAy

o'-o'-a'l.-'l.l--'-o'c.t.-c.c'-.-.
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oM Y.
SET LPEATE .
FLAG -

« RESET NEW

« TARGET FLAG

« FLASH VERB—

« NUUN TO REQ-

« LEST RESPLASE

« AND ODISPLAY

e CALCULATELC

. CGFFUMNENTS CF

« DELTA viLVI

. FLKH TPM;

- Yi&6ENEBL

. RI-CELTA

. vXiLw}

. R2-DELTA

- VY LL V)

. R3-DELTA
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FINAL
PASS THRCUGK THIS

IS THIS THE

PROGRAM?

. .

- -
MCNITOR
DsKY?

UBSERVE
VERB-NOUN
FLASH TO
RECUEST RE-
SPUNSE AMND
DISPLAY OF
DELT & v {LV)
FCR TP

AM I SATIS-
FIEC wITH
THc SE
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{NCT E2 CREW
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L I e R e R )

TIG(TPM)
ALONG {RXV) XR
In FPS TG
NEAREST ,1
FPS.

DELTA wyviLvi-
COMPONENT OF
IMPULSIVE
DELTA v AY
TIGETPM )
ALCNG VXRe IN
FPS TO NEAR-
EST .1 FPS

DELTA ¥ZILVI-
CGMPCNENT CGF
IMPLL SI VE
CELTA V AT
TIGITPM)
ALONG -R. IN
FPS TU NEAR-
EST «1 FPS

WHERE R IS
THE L¥ GEC-
CENTRIC
(EART - OREILT)
DR SELEND-
CENTRIC
(LUNAR ORBIT)
RADILUS VECTOR
AND v IS TFHE
LM INERTEAL
VELOCITY
VECTOR AT
TIGITFM),
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HAS THE OP- .
TION AT .
THES TIME .
TG REDEFINE .
THE DELTA V .
(LV}) COM~ .
PONENTS FOR .
THE SUBSE- .
QUENT »
THRUST ING .
MANELVER . .
THIS Capa~ .
BILITY WILL .
NORMALLY BE .
EXERCIS ED .
TG CCRRECT .
OUT-0F- .
PLANENESS .
8Y FIRST SE-.
LECTING THE .
RENDEZVOUS .
OUT-0F~ .
PLANE DIS- .
PLAY ROU- -
TINE (R36) .
IV9GE}s AND .
THEN MODI-
FYING DELTA .

VY (LV). .
¥ N. .
« KEY IN .
« V25E .
« AND .
+ LGAD .
« THE DE- .
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+EDIT
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FLASH VERB-NOUN
TEC REQUEST RES-
PONSE AND DI SPLAY
CELTA VILUOS) FOR
TPM:
vCeN 59
R1-CELT A
vi{LCS)
RZ~LCELTA
V2 (LCS)
R 3-DELTA
V3(LOS)

EACH COMPONENT IN
FPS TC NEAREST

«1 FPS. [NGFE:
FOR DEFINITFION
SEE SECTICK

e 4. 2.5 CF R587).

WALT FOR KEYBUAKD
ENTRY

TERMINATE FLASH
UPUN RECEIPT OF
PRCCEELy RECYCLLE,
CRk TERMLNATE

. F o7 o

« R - b s
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MUNI TCR DSKY:
OBSERVE VERS-
NOUN FLASH TO RE-
QUEST RESPONSE
ANC DISPLAY OF
DELTA vV {LCS).

RECORD THESE
VALUES.

{NUGTE: UNLIKE
CELTA VILY ) FGR
TP ABCVE, THESE
VALUES CANNDOTY BE
WRITTEN OV ER.}
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HOLD

se s sa s

MON

L N

.

FLASE VERB-NUUN TO
REQUEST RESPGNSE ANC
DISPLAY OF M, TF{
AN MGA;

VIEN4S

R1-M

RZ-TF1

R 3-MGA

M—THE NLMBER CF
MARK S MADE SINCE THE
R TRACKING MARK
COLNTER wAS IERCED
{SEE ASSUMPTIUN €

CF P20).

TFI-TIME FROM TIG
{TPH)} EM MIN ANLC SEC
TU NEAREST S5EC. MAX
REACING IS 59859.
SIGN 1S — BEFCRE, +
AFTER TIGITPM}.

Mo A-MIDDLE GIMBAL
ANGLE AT TIGITPM} IF
L¥ + X AXIS IS aALIG-
NED WITH INITLIAL
THRUST LIRECTIUGN.

IN DEGREES TC NtaAk-
£EST .C1 DEGREES.
SIGN IS5 ALwAYS +
EXCEPT:

(2) wkEN LISPLAY-
Ep AT ANY TINE
OTHER ThAN THE
LAST PASS THRCUGH
THE PRLUGRANM Tt

L A T I L S I R L I T T N O L I S S PO |

P R L T T

PO R )

LY

+ % s e a4 * a

Srmaassnanssnt

L L
P I R

MONI TUR DSKY:

OBSERVE VERB-NOUN
FLASKH TC REGQUEST
RESPUONSE AND DISPLAY
CF My TFI ANC MGA.
NOTE 2 CN FIRST PASS
THRUUGH, TFI wWILL BE
TIME FRCGM PREV IOUS
TIs IF P4l WAS PER-
FOAMEDy OR TIME FROM
PREVIOUS CUTUFF IF
P40 UR P42 WAS PER-
FGRMED.

WAS THIS THE LAST
PASS THRGOUGH THE
PRGGRAM 7

.Y N.

CC I WiISH TO
TERMINATE THE
MARK PRICESS AND
0O TFHE FINAL PASS
THROLGH THE PRC-
GRAM ?

LI I T T T TR B TR
DRI )

* 4 e ® a4 4 4
L
L L I T T )

.
.
—
.

[ L L R T S T L T T D TR Y T R O S SR

. »

. a2 2 B o, 3 o

LI R T ]

b

« * a4 * . .
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B .. .. P35/LUMINARY
VALUE IS ~00001 . . . . .

. .. . . 4450
{B) ON ThE LAST . . . . .
PASS WhEN THE IMy . . . . .
IS NOT ALIGNED . .- . . .
ThE VALUE IS . .. .- .
-00602. . .. . .
L ] - - - L] -

- - - .e - . . 2460

WALT FOR KEYBGARD  <evevnsecveseeessnes KEY IN PROCEED. . o :

ERTRY .. ———————— ..
- - - L]
- - - -
. . KEY IN RECYCLE .
TERMINATE FLASH LPUN ovneeussccennnonnnnnnn, V32E .

RECEIPT OF PROCEEG, . e .
TERMINATE y OR RECYCLE . . . #5470

P oT <R . . . .

R «E »E - . sssscsesesanena

«0 R «C - . .

£ ¥ ¥ - . .

+E o1 «C . - .

«E «N oL - WAS THIS THE LAST .

«D Y] ¥ 3 . PASS THROUGH THE .

. T . . PRCGRAM? .

. «E . . - #480

. . vesavene % 4 N .

. GO 10 . . . .

. Haw . . . .

. BELCh - . - .

- - - - snsean #490

IS THE FINAL FLAG . .
SET? . .

WY N . .

. . . . P35/LUMINARY

.
3
.
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« SET Trt FINAL B .
» FLAG . .
e ; . #500
: naw :
- FRCM -
. ABLCVE . .
- . . #510
DO FINAL ALTCMATIC . . CO ¢ INAL AUTOMATIC
REQUEST TERMINATE cssrmsssnassssssseee REQUEST TERMINATE
RCUTINE (ROD) - - ROUTINE (ROQ),
. . #520
EXIT F35 EXIT P35

CHANGE CCNTRCL NOTES

LOGIC REV C1 PLR 5C2,627
REy Cz{LUMLE) PCR 812.2
REwv C3 EOTTLRI AL
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