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(1) TC PRUVIDE 2 PROGRAM To FULFILL THE FOLLOWING RE GUEREMENTS: 

{Ab PRUVIDE AK LNOICATICN TO THE CREW TRAT THE LGC IS ENGAGED IN NO CONTROL OR COMPUTATIONAL GPEKATIONS wHICH MIGHT REGUEIRE CONS ICERATION FUR CUURDINATION wiTH OTHER CREW TASKS IK PRCGRESS. 

(B) MAINTAIN THE LGC IN A CCADITION OF READINESS FOR ENTRY INTO OTHER PK CORAMS. 

(2) TC LPDATE THe Lh ANC CSM STATE VECTORS EVERY FOUR TIME STEPS. 

(1) THE IMU MAY GR MAY NOT BE GN. IF UN, THE IMU 1S INERTIALLY STABILIZED CUT NUT NECESSARILY ALIGNED TO AN CRIEATATION WHICH IS KACWA TG TRE LGC. 

(2) THE DAP IS AVAILABLE FOR MANUALLY CONTRULLED ATTITUDE MANEUVERS IF THE [MJ IS ON. IF ATTITUDE MANEUVERS ARE MADE BY The CREw CARE MUST BE TAKEN TC AVQEC IMU GIMBAL LUCK BY OBSERVING THE ICUUS (¥16 N20) OR BY MCNITORING THE FDAL BALL. 

(3) DURING THIS PRUCKAM TRE COASTING INTEGRATION ROUTINE WILL PERIODICALLY UPDATE THE &M STATE VECTOR (IF NOT ON THE LUNAR SLRFACE) AND THE CSm STATE VECTCR TO APPRUXIMATELY TBE CURRENT TIME AS LESCRIBEO IN SECTION 5.6.11 OF R567. TRE CAPABILITY TO SELECT AN LGC PROGRAM (V37E--E} 1S INHIBITED BY THE LGC OURING THIS INTEGRATION. V37 USE AT THIS TEME WILL RESULT IN A FRCGRAM ALARM (01520). 

(4) TO MCNITOK THE PROGRESS OF STATE VECTOR INTEGRATICN, THE TIME ASSOCIATED WETH TRE ADVANCING (REGRESSING) STATE TS AVAILABLE BY KEYIAG IN VO6N38 Es 
VOQN 34 
R1-TET-hRS 
R2-TET-¥IAS 
R2-TET- SECS 

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

(5) THES PRCGRAM IS AUTCMAT ICALLY SELECTED BY V96E, WHICH MAY BE DONE DURING ANY PROGRAM. STATE VECTOR INTEGRATION TS PERMANENTLY INHIBITED FOLLOWING V96E. NORMAL INTEGRATION FUNCTIONS WILL RESUME AFTER SELECTION OF ANY PROGRAM, USE GF ¥96 CAN CAUSE INCORRECT W-MATRIX EXTRAPOLATIUN SINCE STATE VECTOR SYNCHRONIZATEON IS NOT MAINTAINED, 

(6) THE PROGRAM 1S SELECTED BY THE ASTRONAUT BY DSKY EATRY. 
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LGC PUWER DUWN PRUGRAM (PCE) REV 02 "e/07/69 

(1) TO TRANSFER THE LGC FRCw THE CPERATE TO TRE STANDBY CCADITICN. 

41) THE AGRWAL CCNDITICN CF REACINESS OF THE PGNCS WHEN NOT IN USE IS STANDBY. IN THES CONDITION THE IMU STANDBY CIRCUIT BREAKER 1S ON, THE TMU CPERATE CIRCUIT BREAKER IS OFF, THE LGC/OSKY CIRCUIT BREAKER 1S ON AND THE STANDBY LEChT GN THE CSKY IS ON. IN THIS CONFIGURATION BOTH THE IMU AND LGC ARE OFF, WITH POWER APPLIED ONLY TO THE IMU HEAT CCNTROL CIRCULTRY AND THE LGC TIMING CIRCUIT RY« 

(2) A POSSIBLE CONCITION OF READINESS OF THE PGNCS WHEN NCT COMPLETELY ON IS THE SAME AS STANDBY (1) ABOVE, EXCEPT THAT THE SFANOSY LIGHT CN THE DSKY IS OFF. IN THIS CONFIGURATION THE LGC ES RUNNING FOR COMPUTATIONAL PURPOSES THAT DG NOT REQUIRE THE IMU. 

(3) IF THE COMPUTER PCWER IS SWETCKED OFF IT WILL BE NECESSARY TO PERFORM A COMPUTER FRESH START (V36£) 10 INITIALIZE THE ERASABLE STORAGE. THE LGC UPDATE PROGRAM (P27) WOULD HAVE TO BE DONE TO UPDATE THE LM ANDO CSM STATE VECTGRS AND COMPUTER CLOCK TIME. 

(4) THE LGC iS CAPABLE OF MAINTAINING AN ACCURATE VALUE CF GROUND ELAPSED TIME (GET) FOR ONLY 23 HRS WHEN IN THE STANCBY MCDE. IF THE LGC ES NOT BROUGHT GUT OF THE STANDBY CONDL TLGN TO THE RUNNING CONDITION (SEE (2) ABOVE) AT LEAST CNCE WITHIN 23 HOURS THE LGC VALUE CF GET MUST BE UPCATEC. 

(5) CNCE THE PROGRAM HAS BEEN SELECTEO THE LGC MUST BE SHUT SOWN UNLESS V69E 1S PERFCRMED BEFORE A PROCEED (STANDBY) RESPONSE IS MADE TO THE VS5CK25 (00062) DISPLAY. AFTER POG SELECTION THE LGC WILL NOT HONOR A NEW PROGRAM REQUEST (V3TE-~Ede A TERMINATE (V34E}, A V33E, UR AN ENTER IN RESPONSE TG THE LGC REQUEST FOR LGC STANDBY. 

(6) THE PROGRAM IS SELECTED BY THE ASTRCNAUT BY DSKY ENTRY. 
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POWERED ASCENT PROGKAM (P12) REV G2 12/03/6S 

(1) TC DISPLAY TG THE CREW, PRIOR TO ASCENT ENGINE IGNETION, CERTAIN LGC-STUKED PARAMETERS ASSOCIATED WITH THE 
POWERED ASCENT, FOR POSSIBLE MODIFICATION BY THE CREW. 

{2) TO DISPLAY TC THE CREW, PRIOR TO ASCENT ENGINE IGNITION, CERTAIN FUAI BALL READINGS ASSOCIATED WITH THE EARLY 
PHASES OF THE ASCENT MANELVER. 

(3) TO CONTROL THE PGRCS CURING COUNTOOWN, IGNITION, THRUSTING AND THRUST TERMINATION OF A PGNCS-CONTROLLED APS 
POWERED ASCENT MANEUVER FROM THE ULNAR SURFACE. 

(1) THE LGC HAS STCREC INJECTION VALUES WHICK DEFINE AN ASCENT TRAJECTORY. THESE VALUES ARE ALTITUDE OF INJECTION, 
THE DISTANCE AT INJECTICN BETWEEN THE LM AND THE CSM CRBITAL PLANE, AND THE L™ VERTICAL (VER)) AND HORIZONTAL (€VLY)) 
ANC (V(2)) VELOCITIES AT INJECTION. THIS TRAJECTORY IS DESIGNED TC BE COPLANAR WITH THAT GF THE CSM AND TO RESULT 
Th AN APOLUNE OF 30 AM. ALL ALTITUCES ARE MEASURED WITH RESPECT TO THE MAGNITUDE OF THE LANDING SITE POSITICN VECTOR 
WHICH 1S AN LGC INITIALIZATION PARAMETER. 

THIS PRECEFINEL ASCENT TRAJECTORY MAY BE PARTIALLY MODIFIED DURING THIS PROGRAM BY ASTRCNAUT INPUT {SEE 
ASSUMPTION (2) AND LOGIC BELGW FGR OCWNRANGE VELOCITY: RACIAL VELOCITY, AND CRUSSRANGE DISPLAY). 

(2) TRE PGNCS wILi CONTROL THE LM ASCENT MANEUVER SUCH THAT THE LM VELOCITY AT [NJECTICN IS” 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 ALSO CHANGE THE REQUIRED INJECTION CONDITICNS 8Y¥ MOCIFYING THE NOMINAL INITIAL 
DCWNRANGE ANC RAOTAL VELCCITY DISPLAY VALUES. (SEE DESPLAY OF VOON76 IN LOGIC BELOW). CROSSRANGE SHOULD NOT BE 
SPECIFIED SUCH AS TG CAUSE THE ASCENT TRAJECTORY TO CROSS THROUGH THE CSM ORBITAL PLANE. 

(3) TRE INITIAL PERICC CF THE ASCENT TRAJECTORY WILL CONSIST DF TWO PHASES: 

{A) VERTICAL REISE PHASE-FROM TIG UNTIL THE RADIAL VELOCITY (V{R)) OF THE LM EXCEEDS 40 FT/SEC, THE 
LM WILL PE HELO BY THE PGNCS TO AN ATTITUDE SUCH THAT THE LM +X AXIS [S$ PARALLEL TO THE LM 
PCSITICN VECTCR AT TIG. AF TIG THE PGNCS WILL COMMAND THE LM AROUND ITS X AXIS (YAW) UNTIL THE 
LM 4Z AXIS POINTS DOWNRANGE. 

{8) PLTCHCVER PHASE-hHEN VER) EXCEEDS 40 FT/SEC, THE PGNCS WILL COMMAND THE LM TO PITCH DOWN 
AN AMOUNT DEFINED &¥ THE GUIDANCE EQUATICNS. 

ThE LM ATTETUDE WILL SUBSEQUENTLY BE CONTROLLED BY THE GUIDANCE EQUATICNKS. 

(4) THE X-AXES OVERRIDE CPTICN PRCVIDES TEE CREW WITt THE ABILITY TO EXERCISE MANUAL CONTROL ABOUT THE LM X AXES 
WITH THE ATTITUDE CONTRCLLER EVEN THOUGH THE PGNCS ATTITUDE CCNTROL MCOE- IS AUTO. WHEN THE CONTROLLER IS RETURNED 
TC VETENT THE PGACS CAMFS THE YAW RATE, STORES THE YAW ATTITUDE WHEN THE YAW RATE 1S DAMPED, AND THEN MAINTAINS THAT 
ATTITUDE. 

THE X~AXIS OVEKRICE OPTION IS ALWAYS AVAELABLE TO THE CREW EXCEPT wHEN THE LGC IS SPECIFYING A DESIRED YAW 
ATTITUDE. THUS THE CPTICN IS INHIBITED BY THIS PROGRAM FROM TIG{AS) UNTIL APPRUXEMATELY 12 SECONDS AFTER V(RI EQUALS 
440 FY/SEC. 

(5) THE [Mu 1S ON ANC MUST BE AT A KNCWN GRIENTATIGN BEFORE THIS PROGRAM MAY 3E COMPLETED. NORMALLY, YHE LUNAR 
SURFACE ALIGN PROGRAM (P57) HAS BEEN COMPLETED BEFORE SELECTICON CF THIS PROGRAM, IT IS NORMALLY REQUIRED THAT THE ISS 
BE CN FCR A MINIMUF CF 15 MINUTES PRIOR TO A THRUSTING MANEUVER. 

(6) ENGINE IGNITIUN MAY BE SLIPPED BEYONO TEG(AS) IF CESIRED BY TRE CREW OP TF STATE VECTOR INTEGRATION CANNOT BE 
CCOPPLETEC IN Tivt. VARIATICN OF THE TIME OF ASCENT IGNITION (TIG{AS}) EFTHER KY DESIGN CR INADVERTANT SLIPPAGE WILL 
CHANGE THE RELATIVE PHASIAG WITH RESPECT TC THE CSM OF TEE ASCENT TRAJECTUKY AVD THE KESULTANT LM ORBIT. 
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(7) LF A THRUSTING MANEUVER IES PERFGRMED WITH THE GUIDANCE CCNT RCL SWITCH Us PGNS AND THE MODE CONTPIL SWITCH IN AUT C ThE PGNCS ATLL CuNTRUL THE TUTAL VEHICLE ATTETUDE AND GENERATE ELTHER MCUF £ OR MODE IE ATTITUDE ERRORS AND VEHICLE ATTITUDE KATES (SEE ASSUMPTIEN (9)) FLR DISPLAY ON THE FOAL. THE CREn MAY EXERCISE CONTRUL AROUND THE YAW AXTS ONLY WITH THE ACA (X-AXiS GVERRIDE) LF THE X=AXIS GVERRIOE CAPABILITY IS PERMITTEC BY THE PROGRAM Ih PRCCESS. THIS MANUAL CCATRGL WILL BE IN THE RATE COMMAND /ATTI TUE HOLD MOLE. 
IF A THRUSTING MANELVER IS PERFORMED WITH THE GUIDANCE CONTROL SWITCH IN PGNS AND THE MODE CONTROL Swi TCH IN ATTITUDE HULO THE PGNCS WILL HULD THE VEHICLE ATTITUDE ANO afLL GENERATE EITHER MCCE I OR MUDE II ATTITUDE ERRORS FOR DISPLAY CK THE FEAT. THE CREW MAY EXERCISE MANUAL ATTITUDE CONTROL ABUUT ALL VEHICLE AXES WITH THE ACA IN EITHER THE RATE COMMAND UR MINIMUM IMPLLSE MODE DEPENDING UPCN THE STATUS OF THE PULSES FLAG.s HOWEVER IT IS STRCNGLY RECLMMENCED TEAT POWERED FLIGHT NOT BE ATTEMPTED IN THE MINIMUM IMPULSE MODE. THE PULSES FLAG IS SET OR RE- SET BY EXTENUED VERES 76 (MENIMLH IMPULSE) AND 77 (RATE COMMAND) RESPECTIVELY. THE PULSES FLAG ES ALSO RESET BY Pi2, P40, Pal, P4Z, P63, PTC, P71+ AND R4O AT MAIN ENGINE IGNITIONS WITH ThE EXCEPT IGN OF THESE CASES, MODE SELECTION 1S ALWAYS BASEL UPCA TEE LAST ENTRY MACE IN THE DSKY. DURING A THRLSTENG MANEUVER EN THE PGNS/ATTITUDE HOLD MCDE THE PGONCS wiLi NOT BE RESPCASIBLE IF REGISTER OVERFLOWS OCCUR WITHIN THE LGC. 

(8) CCNTRUL CF TRE LM RCS AND APS [S TRANSFERRED FROM THE PGNCS TQ THE AROKT GUIDANCE SYSTEM (AGS) BY PLACING THE GUID CONT Swi TCH FRCW PGAS TC AGS. 
TRE AGS WILL BE CAPABLE OF TAKING OVER CONTROL OF THE L¥ DURING ANY PCRTIUN CF THE LUNAR ASCENT, THE AGS WILL GLIDE THE L¥ TC A SAFE CREIT. 
THE AGS MAY GE INITIALIZED BY TRE LGC AT ANY TIME BY MANUAL SELECTIUN SF THE AGS INITIAL IZATION ROUTINE (R47), ANC SHOULG HAVE BEEN PERFORMED PRIOR TO SELECTION OF P12. 
iN THE EVENT THAT TRE GULCANCE CONTROL SWITCH IS CHANGED FROM PGNS TO AGS OLRING A THRUSTING MANEUVERs THE LGC WILL CONTINUE COMPUTATION OF POS{TION AND VELCCITY, THE DESIRED THRUST VECTCR AND THE DESIRED ATTITUDE ERRORS» HOWEVER THE PGNCS will NUT BE RESPONSIBLE IF REGISTER GVERFLUWS OCCLR WETHIN THE LGC. 

{9) THE PGNCS CAN GENERATE ThO TYPES OF ATTITUUE ERRCRS FCR CISPLAY ON THE FOCAL; 
MCOE 1 - SELECTED BY EXTENDED VERB 61. AUTOPILOT FOLLOKING ERRORS USED AS A MONITOR OF THE DAP'S ABILITY TO 

TRACK AUTCKATIC STEERENG COMMANDS. 
MODE [i- SELECTED BY EXTENDED VERB 62. TCTAL ATTILTUCE ERAGRS USED TO ASSIST CREW IN MANUALLY MANEUVERING THE VEHICLE. 

PGNC S-DERIVED VEHICLE ATTITLOE RATES MAY ALSC BE CISPLAYEC VIA SELECTION BY EXTENDED VERB €C. 
MODE I] ATTITULE ERROR CISPLAYS AKE AUTUMATICALLY SELECTEO AT THE BEGINNING UF R60. WITH THE EXCEPTIONS INDICATED TN ASSUMPTICN (7) AUCVE, CISPLAY SELECTION IS ALWAYS BASED UPON THE LAST ENTRY MADE IN THE DSKY. FOR A MORE DETAILED DESCRIPTIUN OF THESE DISPLAYS REFER TO SECTICN 3 OF R567, PARA, 3.2.66 

{10} THE READEZVCUS RACAR (RR) WAS ENERGIZED AND CHECKED OUT PRIOR TO SELECTION OF THES PROGRAM. 

(11) TKE LANDING ANALOG DISPLAYS ROUTINE (R10) IS ENABLED AT TIG, HOWEVER 812 USE GF THE RR COUS IS INHIBITED BY THES PROGRAM, THE POWERED FLIGHT DESIGNATE ROUTINE (R29) IS ENABLED AFTER PITCHOVER. R10 AND R29 ARE TERMINATED UPON TER- MINATIUN UF AVERAGE G. 

(12) EITHER THE LCAC CAF CATA RCUTINE (R03) OR THE LANDING CONFIRMATION PROGRAM {P68} HAS BEEN PERFORMED PRICR TC SELECTION UF THIS PRCGRAM, 

(13) FUR EACH BURN AN IGAITICN TOTAL ALLOWABLE TIME DELAY WILL BE SPECIFIED IN THE MISSION RULES. THIS DELAY TIME IS THE TGTAL TIME WHICH THE THRUSTING MANELVER MAY BE DELAYEC BEYGND THE LGC CALCULATED TIME OF IGNITION. IF ENGINE RESTARTS ARE INVOLVEL, ThE ACCUUNTING OF THIS TOTAL TIME DELAY 1S UP TO THE CREW. . 

414) THE ASTRUNAUT MAY MCALTICR THE FCLLOWING ADDITIGNAL PARAMETERS OURING THIS PROGRAM BY KEYING IN VI6N77E! 

V1GRTT 
K1-1G 
Ra-viv? 
R3-ELANK 
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Tor THe ESTIMATED TEME OF FLIGHT FRCM THE PRESENT TIME TC TEL ACCOMPLISHMENT OF THE ASCENT 
INJECTICN CCNCIT IONS. POLARITY IS ~. IN MINS AND SECS TO NEAREST SEC. FAX READING IS 59859. IF AK 
RCS INJECTICN DeCISICN [S MACE AFTER AN LEC ASSUMED APS THRUST FAILURE (SEE R40}, THE UPDATE OF TG 
IS NUT MEANINGFUL. 

WOY) — THE MAGNITUDE CF THE LM VELOCITY COMPONENT NORMAL TO THE CSM ORBLITAL PLANE. IN FPS TO NEAREST «1 
FPS. 

(15) THE ASTRONALT MAY MCNITGR THE FOLLOWING ADDITIONAL PARAMETERS AT ANY TIME DURING THIS PROGRAM AFTER TIG, BY 
KEYING IN VI6N&5E: 

VLENSS 
R1-VGX(LM) 
R2~-V GY tLM) 
R3-vVGZ(LM) 

FCR CEFINITIOGN, SEE LOGIC BELOW. 

(16) THE DAP WILE BE ENERGIZED WHENEVER THE PGNS CONTRGL MODE ANC THE AUTO ATTITUDE OR ATFITUDE HGLO CONTROL MODE 
HAVE BEEN SELECTEC. IF ThIS OCCURS PRIOR TU THE PGNS AUTO CHECK IN THIS PRUGRAM, THE ATTITUDE ERRORS WILL BE ZEROED 
AND THE ATFITUCE CEACBAND WILL EE SET TC THE LAST VALUE SPECIFIED BY RO3 CASTRUNAUT DEFINED). IMMEDLATELY PRIOR 
FO ThE PGNS AUTO CHECK, THIS PROGRAM WILL SET THE ATTITUCE DEACBANO TC 1 DEGREE. 

(17) THE FOLLOWING OE SPLAY IS AVAILABLE OURENG THIS PRCGRAM PRICR TO TIG 8Y KEY ING IN V85E (SEE EXTENDED VERBS}. 

VI16A56 
RL - RR LOS AZIMUTH 
R2 - RR LOS ELEVATION 
R3 - BLAKK 

WHERE: 

RR LGS AZIMUTH - THE ANGLE SETWEEN THE LM X/Z PLANE AND THE RR LOS VECTOR. POSITIVE ROTATION IS FROM 
THE LM 42 AXIS TO THE LM +¥ AXIS. IN DEGREES TC THE NEAREST 0.01 DEGREE. 

RR LOS ELEVATICN - THE ANGLE BETWEEN THE LM #2 AXIS AND THE PROJECTION OF THE RR LOS VECTOR GN THE LM 
X/Z PLANE. POSITIVE ROTATION 1S POSITIVE ROTATION ABOUT THE LM #¥ AXIS. 

118) LGC AND CKEW PROCEDURES IN CASES CF LGC-ASSUMED THRUST FAILURE ARE DEFINED BY THE OPS/APS THRUST FAIL ROUTINE 
(R40). TRIS ROUTINE IS CALLED AT APS IGNITION BY THIS PROGRAM. 

419) THIS PROGRAM IS SELECTED 8Y THE ASTRONAUT BY USKY ENTRY AT LEAST 5 MINUTES BEFORE THE ESTIMATED TIME OF ASCENT 
IGNITION TIGCAS). 

Lec ERGUND CREW 
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Re-TIGUASI-MINS . . . 
R3-TIGCAS I-S ECS . . . #120 

TIGLAS) - TIME UF a ee . 
APS IGMITICN FUR . AM I SATISFIED wBITH . 
ASCENT. #{GET) EN . THIS VALUE? . 
WKS, MINS, SECS, Tu . . 
NEAREST .O1 SEC + . 

. . . #13n 

. . RECCRO THIS ee 
. > VALLE . . 

. . . oo. #140 

WAIT FUR KEYBOART eee neeeserercceeeene KEY IN PROCEED . . 
ENTRY a nm a me . . 

. . . . Pl2/LUMINARY 
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++ 
+02 
+eCIT 
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+
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TERMINATE FLASH LPON 
ReECEGPT CF PROCEEC 
GR NEw DATA 

SET 4-JET TRAASLA~ 
TIGN FLAG 

  

RESET TRE RENDEZ VOUS 
FLAG 
  

        

KEY IN V25E 
AND LOAD DE- 

ee
 

me
 

he
 

w
e
e
 

se recccee 

109 
PL2/LUMINARY 

#159 

#160 

#179 

#180 

#Ls0 

PL2/LUMINARY



HOLD . 

SNAP . 

COMPLTE CROSSRANGE 

ANC INITIALIZE Clwh- 

RANGE SPEED TC 
$509.45 FPS ANC 
RADIAL SPEED TC 
15.5 FPS 

  

FLASH VERB-NCUN TC 

REQUEST RESPONSE AND 

DISPLAY CRCSSRANCE, 
DUWNRANGE VELUCE TY, 
ANC RACIAL VELOCITY 

VC6N7T6 
R 1- DO WNR ANGE 
VELCCITY (WHF) 
R2-RADIAL VELC- 
City (H vot FI 
R3-CRCSS RANGE 

COWNRANGE VELUCITY- 
THE VELCCETY ALONG 
THE LM LOCAL HOURIZ- 
CNTAL COWNRANGE AXIS 
AT ASCENT INJECTICN, 
1eE? UNLUR X UNIT 

Li 
Cv KX Rob). THIS VALLE 

“C -C¢ 
WELL ALWAYS EE PGS— 
ITIVE. IN FI-StC 1G 
ThE NEAREST 0.1 
FI/SEC. 

(NOTE: TRE INITIAL 
VALUES CF CCWNRANGE 
VELOCITY = 55C9.5 
FT/SEC AND RADIAL 
VELOCITY = 

a
t
e
r
 

t
a
s
 

C
r
 

MCNITCR OSKY: 
OBSERVE VERB-NCUA 

FLASH TO REQUEST RE- 
SPCNSE AND CISPLAY 
OF DOWNRANGE VELO- 
CITY (VbFis RADIAL 
VELOCITY tH DCT F), 
ANG CROSSRANGE 

1S THE ANTICEPATED 
TOTAL DELTA V E XPEN- 
CITURE FOR THE 
ASCENT AND RENDEZV- 
QUS MANEUVERS SUCH 
TRAT [ WISH TO RE- 
DUCE THE AMGUNT CF 
DELTA R FOR THE ASC- 
ENT MANEUVER? 
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w
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s
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e
e
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ee
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19.5 FI/SEC WiLk 
SATISFY AN GREIT 
WITE AN APOLUNE 
CF 3C NaM. (REFER 
ASSUMPTION 2b) 
The CREW SHUULD 
CONFER WITH THE 
GRGUND TO DETERMINE 
CVERLCAC VALUES IF 
SLCH PRCCEDURE 15 
DESIRED.) 

RADIAL VELCCITY-THE 
VELOCITY (UP) ALONG 
ThE L® LGCAL VERT- 

ICAL AXES AT ASCEKT 
INJECTION, LeEe3 
ALCAG UNIT R . TRIS 

mk 
VALUE WILL ALWAYS BE 
POSITIVE. IN FI-SEC 
TO THE NEAREST 
Oet FIZSEC. 

CROSSRANGE-THE DIS-— 
TANCE BETWEEN TRE LM 
ORBITAL PLANE AFTER 
ASCENT INJECTION AND 
THE L¥ POSETICN VEC- 
TOR AT TIG{AS). 
POLAKITY INDICATES 
THE LM POSTI-INJECT- 
ION PLANE IS NORTH 
(+) CR SCUTH (+) CF 
THE PCSITTIGN VECTCR. 
IN NAUTICAL MILES Tu 
NEAREST «1 NMe 
(NOTE? THE LM wILL 
INITIALLY OFSPL AY 

DELTA R ECuAL TC THE 
DISTANCE BETHEEN THE 
CS¥ CREITAL PLANE 
AND THE LW PCSITICK 
VECTOR AT TIG(AS); 
L.E.: THE TOTAL CuT~ 
OF-PLANE MANEUVER 
VECTOR AT TIG{AS) 

e
e
 

eH
 
e
e
 

m
e
e
e
 

e
e
e
 

a
 
S
r
 
S
S
 

a
 

Co I WISH TO 
CHANGE THE 
PRESENTLY DE- 
FINED DGWN- 
RANGE VELOCITY 
OR RADIAL 
VELOCITY FOR 
THE ASCENT 
TRAJECT CRY? 
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REQUIRED DURING THE 
ASCENT TO MAKE ThE 
LM AND CSM CREITS 
COPLANAR. LRUSSRANGE 
SHCULD NCT BE SPEC- 
IFIED SLCH AS IC 
CaUSE THE ASCENT 

TRAJECTCRY TC CRUSS 
THROUGH THE CSM 
CREITAL PLANE.) 

WAIT FOR KEYSCARO 
ENTRY 

TERMINATE FLASH UPCN 
RECEIPT OF PROCEED 
OR NEw CATA. 

  

e
e
e
 

eh
 

ee
 

m
e
e
 

m
e
e
 

ew
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e
r
a
n
 
t
w
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t
s
 

  

C
r
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ea ecccnccceseee KEY IN . . 
PROCEED . . 

we eceencoesececscase KEY IN . 
- V24E AND - 
« “LOAD DE- . 
« SIRED . 
«+ DUWNRANGE . 
» VELOCITY . 
« IN RL . 
« AND . 
« DES FRED . 
« RADIAL ° 
« VELOCITY . 
« IN R2. - 

Peeves sesercccesesesene KEY IN V23E 
. » AND LGAO THE 
. « DES IRED 
- « CROSSRANGE 
. - IN RB 

a
 

a
 

a 
a 
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++ 
+C2 
+ECIT 
++ 

  

SET VERTICAL RISE 
FLAG 

COMPUTE FCAT PITCr 
AND YAn 

COMMAND ZERG ATTI- 
TUDE ERRORS AND 
ATFITUCE RATES 

SET 1 CEGREE CEAD- 
BAND IN RCS CAP 

HAVE PGNS CONTROL . 
AND AUTC ATTATUCE . 

    

HAVE PGNS CCNTRCL 
AND AUTO ATTITUDE 

113 
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Poss 
HOLD . 

SNAP 

CCNTROL MULES BEEN 
SELECTEC? 

1S THE APS FLAG 

  

SET? 

« HAS THE AuTO 
« THRCTTLE MCCE 
« BEEN SELECTED? 

  

TC RECLEST 

PEAS CCNT ROL 
AND ALTO ATT~ 

ITUDE CONTROL 

V5C N25 
R1i-00263 
R2~- BLANK 

R 3-BLANK 

S
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em
 

em
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PLEASE PERFORM 

  

FLASh VERB-NOUN 

MCDE SELECT JON: 
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CONTROL MOVES BEE 

SELECTED? 

oN 

MONE TOR OSK 
VERB-NOUN FLASH 
TO REQUEST PLEASE 
PERFURM PGNS 
CCNTROL ANO AUTO 
ATTITUDE CONTRCL 
MODE SELECTION 

  

HAVE REQUESTED 
MODES BEEN 
SELEC TED? 

    

DO I WISH TO 
HAVE THESE 

N 
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WALT FOUR KE Y- 

ECAKC ENTRY . 

TERMINATE FLASH 
UPCAK KECELPT CF . 
PROCEED OK ENTER 

  

MJDES SELEC Tel 
CUR fi TE 
THKUSTENG MAN~ 

  

EUVER 2 * 

SET GUICANCE 
CONTROL Swi- 2. 

TCH TU PUNS se 
AND ATTITUDE ee 

CCNTRCL Swl-  . 
TCH TO AUTO. . 

KEY IN se 

PROCEED ee 

e
e
 

Lhe 
rle/LuMPNnary 
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TEMP 
HOL BD 

MUN 

CISPLAY UN DSKY TFI 

AnC FCAL YAW ANL 
PLICH ANGLES; 

VOON74 

R1L-TFI 

Re~vAn 

R3-PITCr 

TEI =~ Tike FRCM TIG 

(AS). EIN MINS SECS 
Te NEAREST SEC. (- 

GEFCRO, + AFTER TIG 
(AS 3}. MAX READING 
1S 59854. 

Yaw ~ PRECICTEU FDAT 

YAa ANGLE 4T CUMPLE- 

TIUN UF YAR MANELVER 
TO @kKEINC LM 42 AXTS 
OCWNKANGE CURING THE 
VERTICAL RISE PHASE. 
IN CEGREES TU NEAK~ 
EST .Cl DEGREE. 

PITCR - PRECICTED 
FOAL PETCH ANGLE AT 
CUMPLETIUN UF FITCH 
MANEUVER CURING 

MGATTCR CSkKY¥s 

OBSERVE DISPLAY CF 
TEI ANC FDAT YAW 
AND PITCH ANGLES. 

RECGRO FCAI YAW AND 
PYICH ANGLES FOR 

116 
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+t 
+02 
+ECIT 

++ 

PLICHOVER PHASE. ih 
CEGREES TO NEAREST 
«O01 CEGREE. 

StT TCECL = TIG -30 
SECONDS 

EXTRAPCLATE CSM 
STATE VECTOR To 
TCECL 

  

OC STATE VECTOR Id- 
TEGRATION (MID TOAVE) 
ROUTINE (R41) 
(nCTES ENTER Ral 

  

REFERENCE DURING THE 

INTFLAL PHASES CF 
THE ASCENT. 

UPDATE EVENT TIMER 
IF CESIRED. 

BO STATE VECTOR IN- 
TEGRATICN (MICTOAVE) 
ROUTINE (R41). 
OBSERVE THAT THE 
CCMPUTER ACTIVITY 
LIGHT £5 ON UNTIL 
COMPLETION OF R41 

1k? 
PL2/ LUMINARY 
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#560 

#570 

#580 
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CRECK STATUS UF C/in 

    

  

. caves 

* CNCTE? R42 WELL . 
« DEFINE TIG TO BE . #590 - TRE TIME TC WHICE . 
« R41L DIV INTEGRATE . 
+ The LM STATE . 
+ VECTCR PLUS 30 . 
+ SECONDS.} . 

tH seen e ee nnnee---- . #609 
+02 WAIT UNTIL TEL-35 . 
+ECIT SECONCS . 
$$ wee en =n eee . 

BLANK THE CSKY CIS-  esceesevcceccesseee MONITOR OSKY: 
PLAY (VeNeRieR2y ANC . Ay TEI = -00835 #610 
R3) OBSERVE DSKY DISPLAY 
sore ncn nnn ene TO GO BLANK FOR 5 

. S ECCNDS 

. #620 

WALT UNTIL T1G -30 . 
SECCNDS . 

PL2/LUMINARY



+t 
+02 
+EDIT 
++ 

RETURN VGON74 

DISPLAYS. 

START AVERAGE G 
INT EGRAT ION. 
  

  

wAET UNTIL TIG-5 
SECONCS 

: apm 
. FROW 

. R40 

  

e
n
e
 

  

MCNIFCR OSKY? 
AT TFI = -00829 

GBSERVE RETURN OF 
VO6NTS CISPLAYS TC 
INDICATE THAT AVER- 
AGE G INTEGRATION 
HAS STARTED. 
(NOTE? IF TIG HAS 
BEEN SLIPPED BY R41 
THE TFL DISPLAY (RII 
AT THIS TIME WILL BE 
REFERREC TG THE NEW 
TIG.) 
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CALL VER SS UI SFLAY 

(SEE "AY gtlLuw) 

  

SET? 

  

6O FO ExT 
"pe {NuTE? 

BELCW THIS 
1S Nut 
A Pid 
EXIT. 
REFER 
Cis 
PLAY 
RE SP— 
UNSE 
AT wan 
BeLCw). 

e
e
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he
 

ee
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HCLO 

MCN 

wa 

FROM 

ABLVE 

CRANGE VERB BUT 
MAINTAIN PRESENT 
NGUN AND DISPLAYS IK 
Fl, R2_ R3_ FLASH 
VERB-NCLN TO REQUEST 
PLEASE PERFORM 
ENGINE CN ENABLE? 

VSSN74 

WAIT FOR KE YBUAKD 

ENTRY 

  

ape 

FROM 

    

MCAITCR OSKY: 
OBSERVE AT TFI 

  

~00B05 VERB NOUN 
FLASH TG REGUEST 
PLEASE PERFORM 
ENGINE CN ENABLE 

I ATTEMPT TO 
COMPLETE THE THRUS- 
TING MANEUVER WITH 

SHALL 

THE R 

KEY IN ENTER 

Cs? 

  

t21 
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TERMINATE FLASH UPL 

RECEIPT CF PRCCEEL, 
OR TERMINATE ENTER» 

oP 
oR OE 
U oR 

oC 
-€ ol 
eE aN 
oD 4A 

. T 

. of 

bO riwAt ALT 

      

MATIC KEQGUEST 

TERMERATE KLL- 
TINE (KOC). 

  

    

  

SHALL 

IGNIT 

wee . 

BEL Gy . 

1 PERMIT 

TUN? 

“¥ 

IN PROCEED Pe eee tren erweaccccccnne KEY 

KEY I 

TERMINATE 
V34E 

OC FINAL AUTC- 

MATIC 

TERMINATE ROU- 

TINE 
  

  

N 

REQUEST 

{ROOd. 
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. EXIT Ple 

TS IGALTICN FLAG 
SET? 

  

RESUME STATIC 
CISPLAY OF 
VCONTS 

  

EXiT 
(NCTE: TRId [5 

. ACT A PLZ EXIT. 
. REFER TIG -C 
. LOGIC ABGVE) 

RESUME STATIC 
UISPLAY GF VCON74 

Ex 

MCNITGR 

iT Pl2. 

OSKYs 

1S Ri DISPLAY CF TFI 
NEGATIVE 
ZERC? 

AND NGN- 

  

MCNITOR 
OB SER 

TURN OF 

STANT BY 

OSKY2 
VE RE- 
STATIC 

VERB-KCUN 
{ VOON74} 

FGR 

THRUST Ch 
wHEN TFL    

oh
 

e
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: wen 
. FROM 
. AGUVE 

StF LANDENG ANALTG 

OISPLAYS FLAG 

  

STANCRY FUH 

THRUST UN 

IMMEDIATELY 
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CALL FCR RESET CF 
LLLAGE FLAG IN C25 
SEC (NOTE: THIS FLAG 
WCULD CALY BE SET EN 
A RESTART CASE VIA 
R40). 

  

WHEN APS IGNITICN IS 
DETECTED VIA YHE 
PIPAS, RESET ThE 
SURFACE FLAG. 

  

CALCULATE THE PRE- 
SENT DESIRED THRUST 
VECTOR TO ACCOMPLISH 
ASCEAT INSERT EON 

US THe VERTICAL KI SE 
FLAG SET? 
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++ 

#02 
+EDIT 

++ 

S
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e
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K 

K 

3 

SET X-AXTS-Cvck- 
RIDE- INHIBET FLAG 

TS 4 OCT 
GREATER THAN 
4C FPS (LPH? 

oY oN 

RE SET > 
RU TA TION . 
FLAG - 

ESET VERT ICaL . 
1St FLAG . 

SRLTATIIN tLas . 

eT? . 

oY Ny . H
e
 

ee
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#1080 

ry 

 
 

TS THE 
- PRESENT 
« LM X-AXKIS 

SC DEGREES OF 
« Trt CES ERED 

Lh xX-AX1S? 

“¥ 
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see . . . . 128 
see . . . . PL2/LUMINARY 

    

- VER . . . . 
. (UP}E . . . 

. Neos . . . 

eee sees . . . #1090 

«+ RESET TRE KL~ . . . 
+ « TATION FLAG . . . . 

. : . . . #1100 
+ RESET NC-k2S . . . . 
> FLAG : : . . 

+ RESET x-AxIS . . . . #1119 
+ UVERREICE IN- . : . . 
+ HIBIT FLAG . . . . 

CALCULATE THE RE- . . . . 
GLIREY FCDL/GIMBAL . . : . 
ANGLES ANC CRIVE . . . . #1120 
THE ICCUS (USING. . . . 
FINUCDLA) Tu ALIGN © . . . 
THE LM 4X AXIS - . : . 
with THE vESIREG. . . . 
THRUST VECTOR Tu. . . : 
ACCOMPLISH ThE . : . . 
ASCERT, THE LM +Y¥ . . . 
AXIS HORIZUNTAL, - . . 
ANC THE LM #2 AXIS & . . . 
OGbN. . . . . #1130 

. . . . : PL2 7 UMTNAPY



TEMP 
HOLD . 

MON 

  

» CALCLLATE THE RE- 
+ QUIRED ICCU/GIM- 
+ EAL ANGLES AKL 
+ ORIVE THE ILDLS 
+ (USING FINCCCUM) 
» TO ALIGN THE LY 
2 +X AXIS Wilh THE 
« PRESEAT LCCAL 
« VERTICAL (UP) + 
« THE LM +¥ AXIS 

« ACRHAL TO The 
« ANTICIPATED PITCH 

-e MANEUVER PLANE 
« FCR THE ASCENT, 
« AND THE LM #2 
» AXIS COWNRANGE. 

~ 
. 
* 
. 

DISPLAY CN DSKY: 
VO6ON63 
Ri-vi 
R2-H OCT 
R3-H 

MI - MAGNITUDE CF 
LM INERTIAL VELOCITY 
WITH RESPECT TO THE 
REFERENCE COCROI- 
NATE SYSTEM. IN 
FPS IC NEAREST .1 
FP Se 

H OCT - THE PRESENT 
RATE OF CHANGE UF 
ALTITUCEtE). POUL AR- 
ITy LACICATES DES- 
CENT (-) GR ASCENT 
(+3. IN FI/SEC TO 
NEAREST ol FI/SEC. 

bh - TRE PRESENT 
ALTITLOE OF THE L¥ 
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MONITOR OSKY: 
OBSERVE DISPLAY 

OF VI, K DOT, AND 

a 
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ABOVE TRE LM PUSI- 

TECN VECTCR AT TiC 
(AS). POLARITY iS + 
FCR ALTITULES 

GREATER TRAN 
THE AGOVE RADIUS. 
IN FEET TC NEAREST 
Foot. 
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MONETGR FOAL BALLe 
LM WINDOW, AND OSKY: 

(A) OBSERVE LM x 

AXIS TG COME TO 
LOCAL VERTICAL. 

(8) OBSERVE LM 
YAW MANEUVER TQ FCAI 
BALL YAh ANGLE PRE- 
VIOUSLY DISPLAYED 
ANC RECCRDED. 

(C) GASERVE LH 
PLTCH MANEUVER TC 
FOAT BALL PITCH 
ANGLE PREVIOUSLY 
O1 SPLAYED AND RECOR- 
OeO. 

  

GG TG BACKUP 
PROCEDURES 
  

  

THE X-AXIS CVERRIDE 

OPTIUN TS RESTORED 
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APPROXIMATELY 12 
SECGNOS AFTER 
H DOT REACHES +C04CG 

  

CONTINUE MONITOR OF 
APS THRUST ING: 

1. DSKY: 

RI-VI SHOULE 
BE [ACREA- 
SING 

R2-H DOT 
SHGULD BE 
INCREAS ING 
AND THEN 
DECREASE 

R3-H SHOULC 
BE INCREA~ 
SING. 

2. FDAI-ATT ERR- 
GRS SHOULD BE 
LESS THAN OR 
EQUAL TO xx 
DEGREES. ATT 
RATES SHCULD 
BE LESS THAN 
OR EQUAL TO Xx 
DEGREES/SEC. 

IDENTIFY EARLY, 
NORMAL, OR LATE 
ENGINE CUTOFF FRGM 
ASSESSMENT OF DSKY 
DISPLAYS. 
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. . . . . Pl2/LUMI NARY 

. . ol oM o£ 
. . +¥ . . #1280 
. . * oC of 
. . Lf el ou 

. . oU aT T 
. . oT Pa] oG 
. . =O oF oF 

. . oF “fF oF 
. . oF . . 

. . . - PUSH EN~ #1290 
- . . + GINE STOP 
- * . + PUS HBUT~ 
. . - - TON 

* . * - GO TG 
. . ° « BACKUP #1300 
° . . » PROCEDURES 

IS TG LESS TRAN 4 . - . 
SECUNDS? . . . 

+¥ Ne . . . 
. - . . . #L3L0 

CALL ENGINE GFF CCK- . . 
MAND AT COMPUTED SEE CPSsAPS 
REQUIRED TIME. THRUST FAIL « 
otto rte ROUT INE . 

. (R40) FOR . #1320 
. REQUTRED . 

Sorter e tenn RESPONSE . 
S€T TICLE ALAG . 
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WALT UNTIL COMPLTED 

TIME UF CUTUFF. 

    

COMMANL ZERC ATT I- 
TWE RATES 

SET CEACBANC To 
PREVIOUS VALLE 
CEFINEC BY RO3. 

  

MAINTAIN VG 
CCRFUTATICAS FGR 
POSSIBLE NULLING BY 
RCS TRIMMING 
MANELVER 

CUMMAND ZERC 
ATTITUDE RATES 
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HOLD 

MON 

SET DEALBARD . 
TU PREVIuUS . 
VALUE CEFINEC 
BY RC3. . 

RESET ULLAGE . 
FLAG . 

FLASH VERB-NCUN TC 
REQUEST RESPONSE AND 
MALATAIN CISPLAY GF 
VE» H DUT, AND He 

Vle N63 
RI-VL 
R2-H DOT 
R3-h 

wAIT FCR KEY BOARC 
ENTRY 
TERMINATE FLASH UPON 
RECEIPT CF PROCEELs 
RECYCLE» CR TER- 
MINATE 

oP aT oR 
oR ae 2E 

  

. “EH 

. FRUM 

* ABCVE 

MONITOR DSKY: 
ce8SERVE VERB-NOUN 
FLASH TC REQUEST 
RESPONSE AND OLESPLAY 
OF Vie # COT, AND Fe 

RECORD THESE VALUES 
AS DESIRED. 

KEY IN PROCEED 
  

134 
PL2/LUMINARY 

#1380 

#1390 

#2400 

#L410 

#1420 

P12/L UMINARY



HOLO 

MON 

GO ok Cc 
aC oM «¥ 
<E ol eC 
o£ oN ef 

dD oA ok 
. 7 . 
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COMMAND ZERC ATTI- 
TUDE ERRORS 

  

BANC 

FLASH VERB-NOLN TO 
REGUEST RESPONSE ANC 
UISPLAY COMPCNENTS 
CF VGILM Is 

V16 N85 
R 1- VG xt LM) 
R2-VGY CLM) 
R3-VWGZ{LM) 

COMPONENTS OF The 
PRESENT VG VECTCR RE- 
SOLVED ALONG THE LM 
Xe Vy, AND Z AXES. 
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MONITOR OSkKY¥: 
OBSERVE VERB-NOUN 
FLASH TC REQUEST 
RESPCNSE AND DISPLAY 
OF COMPONENTS OF 
VGCLM}: 

FG NULL OUT VG 
COMPONENTS COMMAND 
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wt 

Tre VG VECTUR WILE 
BE LPCATEC BY Tre 
STEERING LUOPS 
CURIAG EACh COMPUT A- 
TLGN CYCLE. IN FPS 
TC NEAREST 41 FPS. 
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WAIT FOR KEYBOARD 
ENTRY 

TERMIAATE FLASH UPCA 
RECEIPT OF PROCEED, 
RECYCLE, OR TER- 
MINATE 

oP oT aR 
oR aE aE 
+O oR oo 
of M “¥ 
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o£ oN et 
oo oA o£ 
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MANUAL TRANSLATIONS 
AND ROTATIONS, 
(NOTES THIS MANEUVER 
IS AF THE CPTION OF 
THE CREW.) 
(NOTE? TRANSLATICN 
WILL BE 4 JET UNLESS 
RO3 IS PERFORMECL TO 
SPECIFY 2 JET.) 

THE ORBITAL PARA- 
METER DISPLAY ROL- 
TINE (R30) MAY BE 
SELECTED AT THIS 
TIME (V82E) TO MONI- 
TCR CONTINUOUSLY UP- 
OATED VALUES OF APO 
ALT; PER ALT, AND 
TFF. 

KEY IN PROCEED 
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SET DEADBAND TG 
PREVIOLS VALUE 
CEFINED BY RO3. 

apa 

. FROM 
. ABGVE 

RESET THE ABCRT 
ENABLE FLAG 

  

  

  

RECUEST TERMINATE . seeneee REQUEST TERMINATE 
ROUTINE {RCO} . . ROUTINE (ROO) 

EXIT P12 ExIY pi2 

CHANGE CCNTROL ACTES 

REV 0O PCR 13431 
REV OL PCR 65s £6455 9106 41538 9144 4164 234 9258 401, 

4199 437, 47544765514, 548,561L E13 2EL TPE 23 
REV GOCLLM LA) PCR 260,270 ,708,757 
REV O1{LLM 1B) PCR £38,841,847, EDITCRIAL 
REV 02 EUITOR ITAL 

S
T
 

e
m
 

ee
 

eH
 

e
e
 
e
e
 

ee
 

h
e
e
 

e
e
e
 
m
e
e
e
 

rn
 

e
e
e
 

re
 

n
a
n
y
 

DO FINAL AUTOMATIC . 2 DO FUNAL AUTOMATIC 
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RENDEZVUUS NAVIGATIUN PRULRAM (P20) REV 03 12/03/69 

(1) FO CONTROL THE LM ATTITUWE AND THE RENDEZVCUS RAUAR (RRP TC ACQUIRE ANG TRACK THE CSM WITH THE RR WHILE THE iM IS iN FLIGHT. 

(2) TO UPDATE EITHER THE LM UR CSM STATE VECTOR (AS SPECIFIED BY THE ASTRONAUT BY OSKY ENTRY) ON THE BASIS OF RR TRACKING CATA GR TO TRACK THE CSM wITHOUT UPDATING EITHER VEHICLE STATE VECTOR. 

(3) TO PUINT THE LM OPTICAL BEACON AT THE CSM 

(i) THE ISS WAY BE IN STANCEY GR OPERATE. TRE IMU WOULD NORMALLY BE ON AND THE IMU ORIENTATION DETERMENATEGN PROGRAM (P51) GR THE LLNAR SURFACE ALIGN PROGRAM (P57) COMPLETED BEFORE THE SELECTION OF THIS PROGRAM. ND PREFERRED CRIEATATICN IS SPECIFIEC GR REQUIRED FOR THIS PROGRAM AS THE ATTITUWE MANEUVER ROUTINE (R60) CAN ALWAYS CALCULATE A VEHICLE ORIENTATICN ABCLT THE LB #Z AXIS THAT CAN AVOIC GIMBAL LOCK FOR ANY IMU INERTIAL ORIENTATION. TRE ISS THUS MAY BE: 

(A) OFF (STANDBY). 

{H) GNy ANG NCT ALIGNED SINCE TURN UN. 

{C)} ON AND AT AN INERTIAL ORTENTATION KNOWN ONLY LNACCURATELY BY THE LGCy 1.6. HAVING BEEN ALIGNED AT LEAST CNCk SINCE TURN CN BUT HAVING DRIFTED FROM THE STORED ALIGNMENT. 

(C) ON AND AT AN INERTIAL ORIENTATION KNOWN ACCURATELY BY THE LGC. 

TF (A) TS TRLE A PROGRAM ALARM WILL BE MACE BY THIS PROGRAM, 
IF (8) IS TRUE A PROGRAM ALARM WILL BE MADE BY THIS PROGRAM, 
iF (Cb LS TRUE THE LGC MAY CR MAY NOT HAVE A SATISFACTORY INERTEAL REFERENCE TO ACCLRATELY COMPLETE THE PROGRAM, {F (0) TS TRUE FHE LGC HAS A SATISFACTORY INERTIAL REFERENCE TG ACCURATELY COMPLETE THE PROGRAM, 

(2) THE CSM IS MAINTAINING A PREFERREG TRACK ING ATTITUDE FOR RR TRACKING 8Y THE LM. THIS PREFERRED ATTITUDE CORRECTLY ORIENTS THE CSM RADAR TRANSPONDER. 

(3) AT THE BEGINNING CF THE PROGRAM THE STATE VECTOR UPDATE OPTION 15 AUTOMATICALLY SET TO THE LM» THIS OPTION MAY BE CHANGED AT ANY TIME LATER 8Y CNE CF THE FOLLGWING MANUAL EAT RIES; 
V8OE UPCATE LM STATE VECTOR 
VGiE UPCATE CSM STATE VECTOR 
VS5E NG STATE VECTOR UPDATE 

NCTE? IF V95E IS ENTEREC BEFORE P20 1$ SELECTED, EITHER V80E OR V81E MUST BE PERFORMED TO ALLOW STATE VECTOR UPDATING. 

(4) THE RENOEZVOLS RADAR IS ONe AND PRELIMINARY CHECKCUT hAS BEEN COMPLETEC. 

C5) THE INLTIALIZATACN CF ThE W MATREX (SEE SECTION 5.2.4.2 OF R567) 15 ENABLED BY=z 

(Al A MANUAL OSKY ENTRY (VS3E). 

(Bb) COMPUTER FRESH START (V36E). 

(C) LM UX CSM IN-FLIGHT STATE VECTOR UPDATE FROM THE GROUND (P27) {EXCEPT FOR UPDATE OF LANDING SITE VECTOR WHEN THE L®¥ ES CAN THE LUNAR SURFACE}. 

t(D} THE PCWEREL ASCENT PROGRAM (P12) INVALIDATES THE W MATRIX UStD BY P22 AND CAUSES P20 TO RE-INITIALIZE 
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ThE W-MATAIX WEEN SELECTED. 

€€) THE RK TRACKING MARK CLUATER CELUNTS THE AUMBER CF RR MARKS PROCESSED BY THE LGC. THIS COUNTER 1S 2ERQED BY? 

(A) MANUAL SELECTICN CF P20/22 (V37E20/22F). 

(¢) CUMPLETIUN OF THE TARGET DELTA V PKOGRAM (P76). 

€C) SELECTICN UF & Nth PROGRAM FRCM & PROGRAM WEICE HAD TURNED IN AVERAGE Ge 

{Cd INITTALLZAT ION OF THE w MATRIX (SEE (5) ABOVE). 

(CE) COMPLETIGN OF RK SEARCH RCLTINE (R24) IN P20. 

(7) THE CREW MAY MANUALLY ACSUST TEE LGC-STORED VALUES OF R& SHAFT AND TRUNNION BIAS BY A DIRECT LGAD OF FCUR RE- GISTERS TU BE SPECEFIED. HUREVER, UNLESS THE RR HAS BEEN JARREO, THE LGC BIAS ESTIMATE SHOULD BE MORE ACCURATE THAN THAT FREY ARCTHER SCURCE. 

(8) THE SELECTIUN AND TERMINATION OF P20,P22, AND P25 ARE SUBJECT TO SPECIAL OPERATING PROCEDURES DIFFERENT FROM ALL CTFER PROGRAMS ; 
(A) SELECTICKA 

CL) ALWAYS BY V37EXXE. 
(2) Lf ANY UTHER PROGRAM IS RUNNING AT THE TIME UF P20/22/25 SELECTION THE NEW PROGRAM WILL REPLACE THE GLC. THIS [NCLUDES P20/22/25 SELECT ION WHENEVER EITHER P2Gy22, GR 25 IS RUNNING. (2) IF P2C OR P25 1S RUNNING, SELECTIGN CF ANY PROGRAM OTHER TRAN POO OR P22 WILL RESULT IN P20 CR F25 CCNTINUING AND THE NEW PROGRAM ALSO OPERATING WITH ITS NUMBER IN THE DSKY PROG LIGHTS. (4) TF P2C OR P25 iS RUNNING, SELECTION OF POG OR P22 WILL RESULT IN THE TERMINATION OF THE OLD PRO- GRAM AND QGPERATION OF THE NEA. 

(6) TERMENATICN 
(1) BY SELECTION OF POO, VS6E CR BY V34E. 
(2) POO SELECTION WILL TERMINATE P20,22; AND 25 AND ANY OTHER PROGRAM IN PROCESS, AND ESTABLISH POO. (3) V56E SELECTICON wWIkt SELECT TEE TERMINATE TRACK ING ROUTINE (256) WHICH WILL TERMENATE ONLY ©20 OR P25 IF ELTHER OF THESE PROGRAMS IS RUNNING EN CONJUNCTION WITh ANCTHER PROGRAM. IN ALL OTHER CASES R56 WILL SELECT ROO. VS6E MAY BE PERFORMED ANY TIME DURING P20,22, OR 25 OPERATION. (4) THE LGC WELL ACT UPCN V34E CNLY IN RESPONSE TO A FLASHING VERB~NOUN. IF THIS DISPLAY WAS ORIGINATED BY P20sc2_ OR 25, V34E WILL RESULT IN AN IDENTICAL LGC RESPONSE TO THAT OF V56E, THAT IS, SELECTION CF RDG. IF THIS CISPLAY WAS NOT GRIGINATED BY P20922, GR 25 (SUCH AS P32, WHELF RUNNING WITH P29) THE £6C WIit GC TG ROOy HOWEVER ThE FRCGRAM IN THE BACKGROUNE WILL CONTINUE. THE NEW PROGRAM SELECTED FOLLOWS THE SELECTION RULES ABCVE, (A). 
{5) ALTFCUGH IT IS NGT CLEARLY SHOWN IN THE LOGIC BELOW, A V34E RESPONSE TC A PRIORITY OISPLAY MUST BE UELAYED 2 SECONUS FROM DISPLAY UNITLATICN WHEREAS THE DELAY IS NOT NECESSARY FOR A V56E R© SPONSE. 

(9) THE RR MANLAL ACQLESITICN RCUTINE (R23) May ONLY BE SELECTED IF P20 IS NOT RUNNING IN CONJUNCTION bl TH ANOTRER PROGRAM. 

(10) WHEN PZC 1S SELECTED ANYTIME PRIGR TC THE LANDIAG PHASE IN THE LUNAR MISSIGN» THIS PROGRAM MUST BE OPERATED IN THE NC UPDATE MODE. (REFER SECTIGN Sy PAGE 5.76 OF R567.} 

(11) THE RMS PUSITIUN AND VELUCT TY ERRORS AND ANGLE BIAS ERRCRS COMPUTEG FROM THE W MATRIX ARE AVAILABLE BY EXTENDED VERE (VOTE). BASEC UPON VALUES IN THIS DESPLAY AND THE DETAILS OF THE MESSTGNs THE ASTRCNAUT CAN ELECT TO STOP aR CONTINUE THE CURRENT NAWIGATICN PROCEGURE GR TC RE-INITIALIZE THE ® MATRIX AND CONTINUE NAVIGATING. THE CAPABILITY TU REINITIALIZE THt w MATKIX 1S ALSG PROVIDED VIA V67E. 

(12) TC MONITOR THE PRLGRESS GF STATE VECTCR INTEGRATION, THE TIME ASSOCIATEG WITH THE ADVANCING (REGRESSING) STATE TS AVAILABLE BY KEYING IN VCEN38E% 
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PROG 
CONT 

START RENDEZVOUS 

NAVIGATION PROGRAM . (P20) 
(P20). V37E 20E 
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VCEN BE 
RL~TET-FRS 
R2-TET-MINS 
R3-TET-SECS 

TET-THE TIME (GET) TC WHICH THE STATE VECTOR INTEGRATION PROCESS HAS PRESENTLY CALCULATED THE STATE VECTOR. IN HRS+ MINS» AND SECS TO NEAREST .O1 SEC. 

(13) STATE VECTUR INTEGRATICN MAY BE PERMANENTLY INHIBITED BY V96E. THIS ENTRY WILL TERMINATE ALL PRESENT PROGRAMS ANC SELECT The LGC IULING PROGRAM (PCO) WITH THE POO AUTOMATIC STATE VECTOR INT EGRAT [ON PERMANENTLY INHIBITED UNTIL SELECTICN CF ANCTFER PROGRAM. USE DF V96 CAN CAUSE INCORRECT MATRIX EXTRAPOLATION SINCE STATE VECTOR SYNCHRONEZATION IS ACT MALNTAINED. 

Loc GROUND CREW 

#10 

#20 

CREW 
«PROGRAM 
«SELECT ION 

eee 
#30 

: KEY IN RENDEZVGUS 
e+ NAVIGATION PROGRAM 
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CISPLAY P20 
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(NOTES FROM THIS 
FCINT CN THE LGC 
LOGIC DESCRIBES BCTH 
THE RENEEZVOUS NAVI- 
GATICN FROGRAM (P20) 
AND THE LUNAK SLR- 
FACE NAVIGATION PRO- 
GRAM {F22). CNLY 
THAT LOGIC ASSOC IA- 
TEC WiTh P20 iS PER- 
TIAENT HERE FGw- 
EVER}. 

  

NOTE? WHENEVER P20 
TS SELECTED PRIUR TO 
THE LANCING GPERA- 
TIGN IN THE LUAAR 
MISSION, IT MUST BE 
ENTEREC AND OPERATE 
IN THE NO UPDATE 
MOCE (1.6.5 - VO5E 
MUST BE EXECUTEC BE- 
FORE ENTRY INTG 
P20.) (SEE FOOTNOTE 
ON PAGE 5.7-6 CF 
"ERASABLE MEMORY 
PARAMETER LAST" IN 
SECTICN 5 OF R567.4 

MONITOR OSK 
CBS ERVE DISPLAY 

OF P20 

  

(NCTE: ALL LGGIC IN 
THE CREW COLUMN 15 
CNLY THAT ASSOCIATEC 
WETH THE RENDEZVCUS 
NAVIGATION PROGRAM 
(P20)). 
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PGSS 
HOLD 

SWAP 

RESET VEHICLE 
UPDATE FLAG 

S
O
 

    

SET VEHICLE UP 
CATE FLAG 

SET LGC ASSUMED 
CFTICN = 00001 

FLASh VERB-NOUN 
TO RECLEST RES- 
PONSE AND DISPLAY 
ASSUMED CSM 
ORBIT CPTICNs 

VO4NC6 
R1-00012 
R2-CO00XK 
R2-BLANK 

Rl 1S CPTECN CCDE 
FOR ASSUMED CSM 
CREET CPTICN. 

R2 IS THE LGC- 
ASSUMED CPTICN: 

00001 - CSM 
WILL ACT CHANGE 
ITS PRESENT 
CREIT. 
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00002 - CSM 
wii CHANGE LTS 
PRESENT ORBIT 
Te GO CVER Tre 
PRESENT LM 

PUSITION UN THE 
LLNAK SURFACE.     

WAIT FUR KEY- 
BCARD EATRY 

TERMINATE FLASH 
UPON RECEIPT OF 
FRCCEEG GR NEW 
DATA. 

IS t6C ASSLMED 
OPTION = GOO001? 

    

FLASH VERB-NOUN 
TC REQUEST RES- 
PONSE AND DISPLAY 
ESTIMATEG LAUNCH 
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TIME = 

VQ6N33 
RL~TIGCAS $-FRS 
R2-TIGLASI—FINS 
R3-TIG{ASI-SECS 

TIGCLAS)- TIME 
(ESTIMATED) OF 
APS IGNITICN FCR 
ASCENT (GET). EN 
HRS MINS: SECSs+ 
TC NEAREST -OL 
SEC. 

WALT FOR KEYBOARD 
ENTRY 

TERMINATE FLASH 
UPON RECEIPT OF 
PROCEED CR NEW 

  

CALCULATE NEW CSM 
GRELT ANO UPDATE 
CSM STATE VEC ToR 
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+ (REFER SECTICK 
« 902.5.2 OF RSET) 
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RESET MANUAL ACQUIRE 
FLAG 

  

DG IMU STATUS 
CHECK ROUTINE (RC2} 
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RESET FRE NG RR 
MONITOR FLAG.    

  

RESET CONT INUOUS 
DESIGNATE FLAG 

CISABLE RR ERROR 

  

  

COUNTERS 

mae tk . 
ENTER HERE. . 
FRCP RR . . 
SEARCH . . 
ROUTINE - . 
(R24) . . 

see . . 
. . . 

TERG RR TRACKING 
MARK COUNTER 
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PRIO 
HOLD . 

SNAP . 
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EXTRAPCLATE LP ANC 
CSM STATE VECTORS TC 
FRESENT TIME US ING 
CCNIC EGLATICENS 

CALCULATE LCS VECTCR 
FROM LM TO CSM. 

  

IS RANGE GREATER 
THAN 4CC NM? 

» FLASH VERB-NOUN 
TC REQUEST RES- 
PONSE ANU DISPLAY 
ALARM CODE 00526. 
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2 “am 
e ENTER HERE 
- FROM RR 
se S EARCE 
- ROUTINE 

ry (R24) 

MONTTOR DSKY: 
DOES ALARM COOE 

CISPLAY 00526 INCIC- 
ATE THAT RANGE 10 
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WAIT FUR KEYBUARL 
ENTRY 

TERMINATE FLASK 
ULPCN RECEIPT CF 
TERMINATE (V34E), 
RECYCLE GR V56E 

“Vv oR 
3 oF 
4 oo 
«€ oY 

. oC 
Cc eb 

oR 2E 

Vv . 

5 sees 
ob 

o£ 

DO TERMINATE 
TRACKING RGUT INE 
(RE€) 

  

  

  

fen cweseseeesceee KEY EN RECYCLE. 
« . V32E . 

  

TERMINATE P20 BY 
KEYIAG IN 
TERMINATE (¥34E) 
OR V56E 

a
 

ra
r 

CO TERMINATE 
TRACKING ROUTINE 
(R56) 
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ENTER HERE 
FROM RR 
DATA READ 
ROLTINE (R22) 
CR FRCP RR 
DESIGNATE 
ROUTINE 
{R21}. 

CC PREFERRED 
TRACKING ATTI~- 
TUCE RoUT INE 
(RODD. 

    

age 

ENTER HERE 
FROM RR 
DATA READ 
ROUT INE 
{R22}, 
RR DE- 
SIGNATE 
ROUTINE 
(R21) 

a 

FRACK- 
ENG ATTITUDE RCUTINE 
(R6ED. 
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. 

GC TG 
age 

BELOW 

RR ALTO MODE 
CRETE PRESENT? 

=N 

met 
ENTER HERE . 

FRCM RR . 
OATA READ * 
RCUT INE . 
{R22}. . 

  

CALY PROGRAM 
RUNNING? 

c
r
 

a
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e
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ee
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ee
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s
 

mou 

ENTER 
HERE 
FRCY 
RR DATA 
REACT 
ROUTINE 
(R22). 
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Poss 
PRio 
HOLD « 

SNAP . 

e
e
 
e
e
 

S
a
 

NCTE? TF PRESENT 
PROGRAM IS P22, * 
ANSWER IS ALWAYS . 
“YES®. . 

-¥ oN 

. ° . 

+ FLASH VERB-NOLA . 
+ TO REQUEST RES~ . 
+ PONSE AND OIS- . 
« PLAY ALARM CODE . 
+ 00514 INGICAT ING. 
» IMPROPER REMCVAL. 
+ OF RR FROM AUTO . 
« MCDE. . 
. VC5NCS . 
. R1-XXXKX . 
. R2-XXXXK . 
. RBH RXXKX . 

e BAIT 2 SECCNDS . 

« bAIT FUR KE Y- . 

« BOARD ENTRY * 
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MONITGR OSKY: 

DOES VERB-NOUN 
FLASh TO REQUEST 
RESPONSE AND DISPLAY 
ALARM CODE 00514 
INCICAT ING THE RR 
HAS BEEN IMPROPERLY 
SWITCHED OUT OF AUTO 
MCDE? 

(NOTE: ALARM CODE 
DISPLAYS MAY APPEAR 
IN Rl e R2y GR RB 
DEPENDING ON PRE S- 
ENCE CR ABSENCE OF 
QTHER ALARM CODE 
DISPLAYS.) 

¥ z ‘ 

00 I WISH TO 
RESELECT RR 
AUTO MODE AND 
COATINUE WITH 
AUTOMATIC P20 

a 
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Poss 
HULD . 

SNAP 

  

ab ok 

so of 
oe oC 

. . oY 

. . ol 

ee oL 

eo. of 

+ UG TERMINATE 
+ TRACKING 
+ RCUTINE (K56) 

. EXET 
. P20 

  

     FLASH VERKB-NCUN 
TO REQLEST PLEASE 
PERFCRM SELEC- 
TICN GF RR AUIC 
MOUE: 

V50 N25 
R1-ce2zoL 
R2- EL ANK 
K3~ELANK 

  

Ce
 

Me
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e
 

ee
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w
t
 

he
 

m
e
e
 

ee
 

ee
 

e
w
e
 

e
n
e
 

CO TERMINATE . 
TRACKING KCU~ . 
TINE (R56) . 

EXIT . 
P20 . 

MONITOR OSK Y= 
IS VERB-NCUN 

FLASHING TO REQUEST 
SELECTIGN OF RR AUTO 
MGDE ? 

(NOTE: (1) THE MAN- 
UAL ACQUISITIUN 
RUUTINE (R23) MAY 
CALY BE CALLEC FRCM 
THIS UISPLAY (EN- 
TER). THIS DISPLAY 
TS CT CALLED IF 
THE RR MODE Swi TCH 

IS IN LGC. TRERE- 
FORE IF R23 IS DES- 
GREG ThE KR MODE 

( 
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wAIT FOR KEY- 
BLARU ERTRY. 

TERMINATE FLASH 

UPUN RECEIPT UF 

FRLCEEC CK ENTER 

e
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te
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C
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Swl TCH MUST bE CLE 

UF THE LGC POSITIUN 
BEFCRE THE LGC FPRC~- 
GRAM CHECKS THE 
AUTC MCOE DISCRETE. 

(2) THE RR 
MUST BE IN THE 
ALTO MODE (LGC 
POSITION) FGR ALTO- 
MATIC F20 OPERAT~ 
TON, 

(3) AS LENG 
AS THE LGC 1S ON IT 
WILL CALL THE RR 

MONI TCR KGUTIKE 
{R25) EVERY 0.48 
SECCNES AS CESCR- 
IBED IN SECTION 
5020403, OF R5E7). 

  

Oc I WISH TO . 
ATTEMPT A . 
MANUAL . 
ACGUIS IT LON? . 

MODE * . 
SwITCKH TQ. 5 
LGc. . . 

KEY IN . + 
PROCEED . . 
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. Te 
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vl MAN AL 8 Clu l= 

SEIDEN kUUTE REG 
(R22) 

SET Ts a LAL 
ACQUIRE FLAG 

   

      

saeewe REY EN EATER 

eo MAWUAL aC- 

“- WTS EPICS ROU 
. Tiss (k23) 
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. WAIT 2.5 
. SECCNCS 

  

TS THE KR CCU 
ZERC FLAG SET? 

  

  
TS MANLAL ACQUIRE, 
UR SEARCH FLAG SET? 

oY he 

RESET THIS . 
FLAG. . 

: mH : 
+ ENTER . 
+ HERE . 
«FRU . 
. RR CES- . 

. IGNATE . 
* ROLTIAE > 
. (RELI saveee 

e
t
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e
e
e
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UPLATE PER- . 

WANEAT STATE . 

VECTURS TU THE . 

PRESENT TIME . 

USING PRE- . 
CLSIUN INTE- . 
CRAT LUN. . 

IS THe 

  

ENGEL- . 

VUUS FLAG SET? . 

Ne . 

EX IT . 

P2Csed . 

"yyee 

i 
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oye 

ENTER 
HERE 
FROM RR 

IS THE TRACK 
FLAG SET? 

CES I1G- 
NATE oN ov 

ROUTINE 
(R24) 
CR RR 

© WAIT 15 DATA 
READ SECCNDS 

#9590 

ROLTINE 
(R22). 

e
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1S THE 
« TRACK FLA 

ey 

SET? 
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. 

bO RR 
RCUT INE 

oe
 

DE S1GNa TE 
(2) 

TARGET 
ACQUIRED 
BY R21 

  

MONITOR THE VEHICLE 
ATTITUDE AND THE 
ESKY. 

THE RR IS NCW 
BEING AUTOMATICALLY 
CESIGNATEC TOwaRC 
THE CSM. 

weEN THE LGC 
FAILS TC RECEIVE TEE 
DATA GOOD DISCRETE 
FROM THE RR WITHIN 
APPROXIMATELY 45 
SECONDS OF THE IA- 
ITTATION GF A DE- 
SEGNATE SEQUENCE, 
THE LGC GRABS THE 

( 
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+03 
+EDIT 
++ 

hOLD . 

SNAP. 

+t 
+03 
+ECIT 

+03 
++ 

e
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ee
 

a
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TS THE SURFACE 
FLAG SET? 

e
e
e
 

t
e
n
e
s
 
< 

FLASH VERB-ACUN 
TG RECLEST RES— 
PENSE ant US 
FLAY RR COU 
ANGLES 

VSON72 
RE-TRUAAICK 

ANGLE 
R2-SHAFT ANGLE 
R3-BLANK 

TRUANICN ANGLE- 
3€C€ DEGREES 
MINUS THE RR COU 
ANGLE VALUE. IN 
DEGREES TU NEAR- 
EST .01 CEGREE. 
(NCTE? PLUS ES 
DEFINED AS A 
KECATIVE ROT~ 
ATICN ABCUT THE 

iM +X AXIS.) 

S
e
e
 

ee
 

h
m
e
 

he 
ee
 

me
 

h
m
e
 

t
a
e
 

SMALL ANGLE- RR 

SPRAFT ANGLE. IN 
CEGREES TC KEAR- 
EST «C1 DEGREE. « 

DISPLAY AND UIS- 
PLAYS ALARM CODE 
90503. 

fS THE LM GN TRE 
LUNAR SLRFACE? 

MONLTOR DSKY: 

CBS ERVE VERB-NOUN 
FLASH TC RECUEST 
CONFIRMATION GF RR 
PAIN-LOBE LOCK-ON 
VIA THE FOLLOWIAG 
INCECATORS: 

(1) PRECR TC THIS 
DISPLAY, THE FOAI 
ATTETUDE ERRCRS 
SHOULD HAVE BEEN 

ZERCEC BEFORE 
TESTING INOTCA- 
TORS (2) AND (3). 

(2) RR SHAFT AND 
TRUNNION ANGLE 
NCMINAL READINGS 
ARE ZERO. 

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

CAUSES. 
LARGE ANGLE READ- 
QUT ES INEICATIVE 
OF SIDE~LOBE 
LOCK-ON. 
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. GO TO "G" 
. BELUb 

WAIT FUR KE Y~ 

BCAKE ENTRY 

(3) THE CCAS (IF 
CALIBRATED?! LOS 
SFOULD BE OPT IC- 
ALLY CN TARGET. 

IF NOT, SfbE-LOBE 
LCCK-ON 1S INCDIC- 
ATED 

(4) THE RR SIGNAL 
STRENGTH METERS 
ARE EXPRESSLY FOR 

CETERMINING MAIN- 
LOBE LOC K-ON 

  

  

HAS MAIN-LOBE LOCK- 

ON BEEN ACHIEVED? 

  

DG E wISH TC 
ACHIEVE MAI N-LOBE 
LCCK - ON 
MANUALLY? 

Y N 
S
r
y
 ry

 

2 RE-ACCUIRE 
« CSM IN MATN- 
+ &CBE MAN~ 

» UALLY 
eo

 
ee
 
t
a
e
 
e
e
 

+ SET RR MCDE 

« SWITCH TO LGC 

i ' ' ' i 1 I Il I t l 

e
e
 
e
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e
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+ WATT FOR NO . 
« TRACK LIGHT . 
« TC GC OFF . 

pee nm eeenenseccasece KEY IN PROCEED. . 

TERMINATE FLASF . 7 
UN RECEIPT UF 
PRUCEED GR TERM~ . 
TNATE 

  

DO TERMINATE . 

TRACKENG ROU- 

TINE (R56) . 

EXIT 

  

  

KEY IN TERMINATE 
V34E 

  

CC TERMINATE 
TRACKING ROUTINE 
(R56) 
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+03 
+EDIT 

a
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P2C/22 

S
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7 x o = 

wAIT 2.5 SEC. 

TS Tic RENCE @GUS 

  

FLAG SET? 

¥ 

* EXIT P2U/ 22 

1S Trt TRACK FLAG 

SET? 

    

GU Tu Nat . 

. P20 

MCNITOR THE VEBICLE 
ATTITUDE AND THE 
CSKY: 

TrE ATTITUDE MAN- 
EUVER/RK TRACK/RR 
MARK /STATE VECTOR 
UPCATE PROCESS IS 
NUm AUTOMATIC. 
TRE LGC whl CMY 
CUMMUNICATE wITH THE 
ASTRONAUT DURING 
THIS PRCGRAM. 

  

(1) WHEN A OSKY 

ENTRY OF VI6N45E 
1S MADE TO RE- 
QUEST A DISPLAY 
CF TRE NUMBER CF 
MARKS (M)s THIS 
CISPLAY WILL CON- 
TAIN MIN RL. 
THIS ODISPLAY MAY 
ALSC BE USEL TG 
CHTALN THE MLiCCLE 

GIMBAL ANGLE 
WREN TRE [mu 1S 
GN AND Taf LM +x 
AXIS IS ALIGNED 
with THE INITIAL 

TARUST VECTER (RS 

~4GAD. TF ONG BURN 

HAS BEEK UEFENEL 

R43 wILi BE MEAA- 

INGLESS. TRE IN- 
FCRMATIGN IN R2 
AT THIS Time 1s 
ALT RELIABLE. 

CONTRCL CE 
Tre CSKY 

CESPLAY IS 
RETURNED TC THE 
LGC BY PUSHING 

KEY RELEASE. 
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a
 

a
 

a
 

R22 . 

mew . 
ENTER HERE : 
FRUM RR . 
CATA READ - 
RULTINE (R22) . 

ape 

ENTER HERE 
FROM RR CATA 

REAU RCUTINE 

(Rz2) 

  

  

  

(2) bHEN THE DATA 

GOGD DISCRETE 
LAPSES DURENG THE 
DATA READ RULUTINE 
{R22}, A TRACKER 
FAIL ALARM AAD A 

PROGRAM ALAKM RE~ 

SULT. ND DISPLAY 

INTERRUPTICK CCC- 
URS. AN ALARM 

CcoE (00521) IS 
STCRED wHCITH May 

SE IDENTIFIED BY 
vO5 NOo, 

(37 WHEN THE RRO 
ALTO MODE DES- Oo 
CRETE IS NUT PRE- 
SENT [MMEOLATELY 
PRIOR TO A DATA 
REAC SEQUENCE 

DURLAG THE DATA 
READ RUUTINE 
(R22) THE LEC 
GRABS THE OISPLAY 
AND REQUESTS THIS 
DISCRETE. 

(4) WHEN THE LGC 
DETERMINES THAT 
TRE ACTUAL RR LOS 
EIFFERS FROM TFE 

LGC CALCULATED 
LGS BY MORE THAN 
3 DEGREES AFTER 
A GATA REAU SE- 
GUENCE THE LEC 
URABS THE DISPLAY 
AND CESPLAYS AN 

ALARM COOE 
(00525). 

(5) WHEN ThE 
MAGNITUDE CF A 

a 
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oc 
TER 

+03 
+t 

hALT FOR KEYBOARD sew ce cree cconeewsens KEY 
ENTRY. . --- 

KESPCAU TC V50E 
IMMECEATELY. 

S
e
e
 

h
e
 

we
e 
t
e
 

STATE VECTOR COR- 
RECTION iS GREAT- 
ER TRAN THE ALLO- 
WABLE LIMITS (AS 
OEFINED IN SEC- 
TION 5.224.262 OF 
R567) THE LGC 
GRABS THE DISPLAY 
AND CISPLAYS THE 
EXCESSIVE UPDATE 
PARAMETERS. 

I DESIRE TC 
MENATE P20? 

  

IN V56E 

Cr
 

2 

ee
 

ee
 

m
e
r
 

h
o
o
 

es 
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REVS UO,OLC(LUM LA} PCR 646,732,757 
REY C2 EDITCRIAL 
REV 03 ELITORIAL 

 



GREUNC TRACK CETERMINAT IUN PROGRAM (P21) REV 62 12/03/69 

PURPOSE: {L) TC PROVIDE TRE ASTRUNAUT DETAILS UF HIS GROUND TRACK wETHGUT THE NEL FOR GRCUNCD COMMUNICATION. 

ASSUMPTIONS: (1) THIS PROGRAM MAY BE SELECTED WHILE ThE Le IS EITHER IN EARTH GR LUNG» GkbIT, TO DEFINE THE GROUND TRACK CF EITHER 
ThE LM CK THE CSM. 

(2) THIS PROGRAM ASSUMES THE VEHICLE wHOSE GRGUNC TRACK PARAMETERS ARE CALCULATED TO 2 MAIN IN FREE FALL FROM THE ++ PRESENT TIME UNTIL T LAT LUNG. 
402 
+eCIT (3) Tre PROGRAM IS SELECTEU BY THE ASTRCNALT BY USKY ENTHY. 
tt 
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EXIT Pel EXIT P21 

CHANGE CCNTRCL ACTES 

REV OL ECITCRIAL 
REV CC(LUM 1A) PCR 738 
REV O1{LUM 1B) PCR 807.2 
REV G2 ECITGRIAL 
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PURPOSE: 

ASSUMP TIGNS: 

183 

LUNAR SLRFACE NAVIGATICN FRCGRAM (P22) REV 03 12/03/69 

(1) TO CONTROL THE READEZVCUS RADAR(RR) TC ACQERE ANC TRACK THE CSM WHILE THE LM IS 3N THE LUNAR SURFACE. 

(2) TC UPCATE THE CSM STATE VECTOR ON THE BASIS OF RR TRACKING DATA. 

43) TO TRACK Tre CSM WITHOLT UPDATING EL THER VEHICLE STATE VECTOR. 

(1) THE ISS MAY BE IN STANCBY OR OPERATE, THE IMU WOULD NORMALLY BE ON ANU THE LUNAR SURFACE ALIGN PROGRAM 
(P57) COMPLETED GEFURE THE SELECTION OF THIS PROGRAM. 
ThE ISS THUS MAY BES 

(A) UFF ( STANDBY}. 

(8) Ch, ANC ACT ALIGNEC SINCE TURN CN. 

(C) GN ANG AT AN INERTIAL ORTENTATION KNOWN ONLY TNACCURATELY BY THE LGC, IeE. HAVING BEEN ALIGNED AT 
LEAST CNCE SINCE TURN GN BUT EITHER HAVING BEEN INACCURATELY ALIGNED OR HAVING DRIFTED FROM THE STORED 
ALIGNMENT. 

{D) Uh ANC AT AN INERTIAL ORTENTAT ION KNGWN ACCURATELY BY THE LGC. 

IF (A) IS TRUE A PROGRAM ALARM WILL BE MADE BY THIS PROGRAM 
IF (8) ES TRUE A PROGRAM ALARM WILL BE MADE BY THIS PROGRAM. 
TF (C} 1S TRUE THE LGC MAY OR MAY NOT HAVE A SATISFACTGRY INERTEAL REFERENCE TO ACCURATELY COMPLETE THE PROGRAM. 
IF (C) 1S TRUE THE LGC HAS A SATISFACTORY INERTIAL REFERENCE TO ACCURATELY COMPLETE THE PROGRAM. 

(2) THE CSM MAY UR MAY NOT BE BELOh THE (LUNAR HORIZGN. ALTHOUGH ABOVE THE HORIZON IT MAY STILL BE OUTSIDE OF THE 
AVAILABLE RR COVERAGE SECTOR. AL THOUGH WITHIN THE AVAILABLE RR COVERAGE SECTOR IT MAY BE OUTSIDE THE ALLOWABLE RR 
COVERAGE SECTOR (SEE RR MCAITCR ROUTINE (R25)). 

‘THIS PROGRAM WILL ALWAYS TRACK THE CSM WITH THE RADAR IN MODE 2 (SEE FIGURE 2-4-3 OF SECTION 5 DF R567}. IN MODE 
2 THE AVAILABLE CCVERAGE IS ALWAYS LESS TRAN HORIZON TO HORIZON. 

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

(4) AT THE BEGINNING OF THE PROGRAM THE STATE VECTOR UPDATE CPTION IS AUTOMATICALLY SET TO THE CSM. THIS OPTION MAY 
BE INFIBITEC AF ANY TEME ANC LATER RESTORED BY THE FOLLOWING MANUAL ENTRIES: 

VALE UPDATE CSM STATE VECTOR 
V95E NO STATE VECTOR UPDATE 

{5) THE RENOEZVCLS RADAR IS GN, PRELIMINARY CHECKOUT FAS BEEN COMPLETED. 

(6) THE FOLLOWING CISPLAY IS AVAILABLE DURING THIS PROGRAM UPON CREW REQUEST BY KEYIAG IA V85E (SEE EXTENDED VERBS): 

VIEN5E 
R1-RR LOS AZIMUTH 
Rk2-RR LOS ELEVATION 
& 3- BLANK 

WHERE? RR LCS AZIMUTH-THE ANGLE BETWEEN THE LM X/Z PLANE ANDO THE RR LOS VETTOR. POSITIVE ROTATION IS FROM THE 
LM +Z AXES TU THE LM +¥ AXIS. EN OEGREES TC NEAREST .01 DEGREE. 

P22 /LUMINARY
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Rk LUS ELEVATIUN-THE ANGLE BETWEEN THE LM +Z AXIS AND THE PROJECT IUN OF THE RR LOS VECTOR JN THE LM X/Z 
PLANE. PCSITIVE ROTATION IS POSITIVE ROTATION ABUUT THE LM +¥ AXIS. 

(7) TRE INITIALIZATION GF THE bh MATREX {SEE SECTION 5.2.4.2 CF R567} IS ENABLEO ay: 

{AD A MARKLAL CESKY ENTRY (V93E). 

CE) COMPUTER FRESF START {V36E), 

fC} LM CR CSM IN-FLIGHT STATE VECTOR UPDATE FRCM THE GROUNC (P27) (EXCEPT FOR UPDATE GF LANOING SITE 
VECTOR WEEN TFE LM IS ON FHE LUNAR SURFACE). 

(6) THE RR TRACKING MARK CCUNTER CCUNTS THE NUMBER CF RR MARKS PROCESSED BY THE LGC. THIS COUNTER IS ZERGED BY: 

(A) MANUAL SELECTION OF P20/P2z2 (V37E20/22E). 

{6} COMPLETION OF THE TARGET DELTA ¥ PROGRAM (P76). 

(C) SELECTICN CF A KEW PROGRAM FRCM A PROGRAM WEICH HAD TURNED UN AVERAGE Ge 

{C) INITIALIZATION UF THE Ww MATREX (SEE €7) ABOVE). 

{€) CUMPLETIGN OF RR SEARCH RCLTENE (R24). 

(9) THE RMS FESETICN ARC VECCCITY ERRORS COMPUTED FROM THE W MATRIX ARE AVAILABLE BY EXTENDED VERB {V57E). BASED 
UPON VALUES IN THIS DISPLAY AND THE DETAILS OF THE MISSICNy THE ASTRONAUT CAN ELECT TO STOP DR CONTINUE THE 
CURREAT NAVIGATION PROCECURE OR TO RE-INITIALIZE THE W MATRIX ANDO CONTINUE NAVIGATING. THE CAPABILITY TO REINITEALEZE 
THE h MATRIX 1S ALSG PROVIDED VEA V67TE. 

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

{A) SELECTION 

(Ld) ALWAYS BY V37TEXXE. 
(2) IF ANY CTHER PROGRAM IS RUNNING AT THE TIME OF P20/22/25 SELECTION THE NEW PROGRAM WILL REPLACE THE 

OLD. THES INCLUDES P20/22/25 SELECTIUN WHENEVER EITHER P20, 22, OR 25 IS RUNNING. 
(3) IF p20 CR P25 IS RUNNING, SELECTION GF ANY PROGRAM OTHER THAN POO GR P22 WILL RESULT IN P20 OR 

P25 CONTENUING ANO THE NEW PROGRAM ALSG CPERATING WITH ITS NUMBER IN THE DSKY PRIG LIGHTS. 
(4) IF P20 OR P25 IS RUNNENG, SELECTION OF PCO CR P22 WILL RESULT IN THE TERMINATION GF THE OLD PROGRAM 

AND GPERATICN OF THE NEW. 
(B) TERMINATION 

{1) EY SELECTION OF POO, VW56E, OR BY V34E. 
(2) POO SELECTICN WILL TERMINATE P20, 22, ANC 25 AND ANY OTHER PRIGRAM IN PROCESS AND ESTABLISH POO. 
(3) V5ot SELECTION WILL SELECT THE TERMINATE TRACKING ROUTINE (R56) WHICH WILL TERMINATE ONLY P20 OR P25 

IF EITFER CF THESE PROGRAMS IS RUNNING IN CONJUNCTION WITH ANOTHER PROGRAM. IN ALL OTHER CASES R56 
WILL SELECT RCC. VS6E MAY BE PERFORMED AKY TIME DURING P20, 22, OR 25 OPERATION. 

(4) THE LGC WILL ACT UPON V34E UNLY IN RESPONSE TO A FLASHENG VERB-NOUN. IF THIS DISPLAY WAS ORIGINATED BY 
P20, 226 CK 25, V34E WILL RESULT IN AN IDENTICAL LGC RESPONSE TO THAT OF V56E, THAT IS SELECTISN OF 
RSé. 
TF THIS CiSPLAY WAS NUT ORIGINATED BY P2C, 22, OR 25 (SUCH AS P32, WHILE RUNNING WITH P20) THE LGC 
BILL GC TC ROO, HCWEVER THE PROGRAM IN TRE BACK GROUND WELL CUNTINUE. THE NEW PROGRAM SELECTED FOLLOWS 
THE SELECTION RULES ABOVEs (A). 

(5) ALTRULGH IT £S NOT CLEARLY SHCWN IN THE LOGIC BELOW, A V34E KESPONSE TO A PRIORITY DISPLAY MUST BE 
DELAYED 2 SECONDS FROM DISPLAY INI TEATICN pHEREAS THE DELAY IS NOT NECESSARY FOR A VS56E RESPONSE, 

C11) TC MCNTICR THe PRCGRESS GF STATE VECTGR INTEGRATIGN, THE TIME ASSOCIATEO WITH THE ADVANCING (REGRESSING) 
STATE IS AVAILABLE BY KEVING IN VOEN38E: 
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VCENZE 
RL~TET-FRS 
R2-TE T-MENS 
R3-TET-SECS 

TET — THE TIME {GET) TC WHICH THE STATE VECTOR INTEGRATION PROCESS HAS PRESENTLY CALCULATED THE STATE VECTOR. IN HRS» MINS+ AND SECS TO NEAREST .O1 SEC. 

(12) STATE VECTOR INTEGRATICN MAY BE PERMANENTLY INHI@ITEC BY V96E. THIS ENTRY WILL TERMINATE ALL PRESENT PROGRAMS ANC S@ECT THE LGC IDLING PROGRAM (P00) WITH THE POO AUTOMATIC STATE VECTOR INTEGRATION PERMANENTLY INHIBITED UNTIL SELECTIGN GF ANCTRKER PRCGRAM. USE OF V96 CAN CAUSE INCURRECT W-MATRIX EXTRAPOLATION SINCE STATE VECTOR SYNCHRONI ZA- TION 1S NOT MAINTAINED. 

PROG Lec GROUND CRE 
CONT 

»CREW 
«PROGRAM 
«SELECTION 

. 
#10 

. 
#20 

wot rete nen nee . KEY IN LUNAR SURFACE 
START LUNAR SURFACE scacceescceescecoces NAVIGATION PROGRAM #30 NAVIGATION PROGRAM . (P22) 
(P22), V37E22E 
BESPLAY P2200 0 ne ee ee 
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WALT 15 SECUNDS 

  

Opn 

ENTER HERE 
FACM RR 
DATA READ 
ROUTINE (R22) 

hAIT 2 SECONDS 

  

CRETE IS NOT PRE- 
SENT IMMEDIATELY 
PRICR TO A DATA 
READ SEQUENCE 
DURING THE DATA 
READ ROUTINE 
(R22) THE LGC 
GRABS THE OISPLAY 
AND REQUESTS THIS 
DISCRETE. 

(4) WHEN THE LGC 
DETERMINES THAT 
THE ACTUAL RR LES 
DIFFERS FROM THE 
LGC CALCUL ATED 
LCS BY MGRE THAN 
3 DEGREES AFTER 
A DATA READ SE- 
QUENCE THE LGC 
GRABS THE DISPLAY 
AND CISPLAY AK 
ALARM CODE 
(005253. 

45) WHEN THE 
MAGNITUDE OF A 
STATE VECTOR CCR- 
RECTION IS GREAT- 
€R TRAN THE ALL- 
GWABLE LIMITS (AS 
DEFINED IN PARA~ 

GRAPH 5 2 «4 02 02 
OF R567) THE 
LGC GRABS THE 
DISPLAYS ANO CIS— 
PLAYS THE E XCESS~ 
IVE UPDATE PARA- 
METERS 
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DO i DESIRE TC 
TERMINATE P22? 

WALT FOR KEYBCARO wee ceenccssenccoces KEY IN V56E 
ENTRY. a ee ae ee 

RESPOND TG V56E . 
IMMEDIATELY. . 

Vv . 
5 . 
26 . 
oF . 

DO TERMINATE . ~ . DC TERMINATE 
TRACKING ROUTINE sew seeeeseeereessaes TRACKING ROUTINE 
{R56) . . {R56} 
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EXIT P20/P 22 EXIT p22 

CHANGE CONTROL NCTES 

REV OL PCR 999146 517322264415 44514468y 537, 5415 5499 5625 O14, 623 
640 

REVS GO, O1 (LUM 1A) PCR 646, 757 
REV 02 EDITORIAL 
REV 03 EDITCRIAL 
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PREFERRED TRACKING ATTITUDE PROGRAM (P25) REV 03 12/03/69 

PURPOSE = (1) TC CCMPLTE THE FREFERREL TRACKING ATTITUDE OF THE £M WHICH ENABLES CSM TRASKING OF THE LM BEACON. 

{27 TC PERFCRM THE MANEUVER TO THE PREFERRED TRACKING ATTITUDE. 

ASSUMPTIONS? (1) OLRING THE RENDEZVGLS AAVIGATICN PRCGRAM (P20) THE LM ATTITUDE CONTROL IS INTIMATELY ASSOTIATEO WITH THE RENDEZ~— 
VCUS RADAR (RR). SHOULD RR MALFUNCTION PRECLUDE CORRECT OPERATION OF P20s THIS PROGRAM {P25} SHOULD BE SELECTED TO 
PROWIDE A L¥ PREFERRED TRACKING ATTITULCE. 

{2} TRE PREFERRED TRACKING ATTETUDE 1S DEFINED AS FCLLOKS: 

(A) THE LM +Z AXIS ITS ALIGNEC ALCNG THE LCS TC THE CSM. 

CO) TRE RCLL ATTITUDE (ABOUT LM 42 AXIS) LS UNCONSTRAINED AND IS DEFINED AS NECESSARY TO AVOID GIMBAL LOCK. 

{3} TRE ISS MAY BE IN STANDBY OR GPERATE. THE [Mu wWCULD NCRMALLY BE GN AND THE IMU ORIENTATION DETERMINATION PROGRAM 
(P51) CR THE LUNAR SURFACE ALIGN PROGRAM {P57} COMPLETED BEFORE THE SELECTION OF THIS PROGRAM. NO PREFERRED 
ORTENTATION IS SPECIFiEG CR RECUIRED FER THIS PROGRAM AS THE FINE PREFERRED TRACKING ATTITUDE ROUTENE (R65) CAN 
ALWAYS CALCULATE A VEHICLE ORIENTATION ABOUT A SPECIFIED LM #Z VECTOR THAT CAN AVOIO GIMBAL LOCK FOR ANY INERTIAL 
IML CRIEATATICA. 
THE ISS THUS MAY BE: 

(A) CFF (STANCBY). 

{8} GN» AND NOT ALIGNED SINCE TURN ON. 
+t 

+03 (C) ON AND AT AN INERTIAL CREENTATIGN KNOWN ONLY INACCURATELY BY THE LGC, I.€e2 HAVING BEEN ALIGNED AT 
+EDIT LEAST ONCE SINCE TURN-ON BUT HAVING DRIFTED FROM THE STORED ALIGNMENT. 
++ 

(0) ON AND AT AN INERTIAL CRIENTATICN KNOWN ACCURATELY BY THE LGC. 

TF (A) IS TRUE A PRUGRAM ALARM WILL BE MADE 8Y THIS PROGRAM. 
TF (8) 1S TRLE A PROGRAM ALARM WILL BE MADE EY THIS PROGRAM. 
TF (C) IS TRUE THE LGC MAY OR MAY NCT HAVE A SATISFACTORY INERTIAL REFERENCE TO ACCURATELY COMPLETE THE PROGRAM. 
IF (0) 1S TRUE THE LGC FAS A SATISFACTORY INERTIAL REFERENCE TO ACCURATELY COMPLETE THE PROGRAM. 

(4) THE LM TRACKING BEACON FIELU OF VIEW IS A 30 DEGREE HALF ANGLE CONE WITH THE CONE AXIS PARALLE TO THE LM 42 AXIS. +t 

+03 (5) THE SELECTIGN AND TERMIAATICN CF P205 P22, ANC P25 AKE SUBJECT TO SPECIAL OPERATING PROCEDURES DIFFERENT FROM 
+EDIT ALL OTHER PROGRAMS; 
++ CA) SELECTICN 

(1) ALWAYS BY V37EXXE, 
(2) LF ANY OTHER PROGRAM IS RUNNING AT THE TIME QF P20/22/25 SELECTION THE NEW PROGRAM WILLE 

REPLACE THE OLD. ThiS INCLUDES P 20/22/25 SELECTION WHENEVER EL THER P20,22+ OR 25 IS RUNNING. 
(3) [F F206 OR P25 [5 RUNNING, SELECTICN GF ANY PROGRAM OTHER THAN POO OR P22 WILL RESULT IN P20 

GR P25 CONTINUING AND THE NEW PRUGRAM ALSO CPERATING WITH ITS NUMBER IN THE OSKY PROG LIGHTS. 
(4) IF P20 OR P25 IS RUNNING, SELECTION OF POO OR P22 WILL RESULT IN THE TERMINATION OF THE CLO 

PROGRAM AND UPERATEON OF THE NEW. 

Ce) TERMINATECK 

{1) BY SELECTICN OF POO, V56E OR BY V34E. 
(2) POG SELECTION WILL TERMINATE P20922+ AND 25 AND ANY OTHER PRUGRAM IN PROCESS AND EST ABL ISK 

P25/LUMINARY
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PCC. 
(3) V56E SELECTION WILL SELECT THE TERMINATE TRACKING ROUTINE (R564 WHICH WILL TERMINATE ONLY 

P20 OR P25 EF EITHER CF THESE PROGRAMS IS RUNNING IN CONJUNCTION WITH ANOTHER PROGRAM. EN ALL 
OTHER CASES R56 WILL SELECT ROO. V56E MAY BE PERFORMED ANY TIME DURING P20,22, GR 25 OPERATION. 

(4) ThE LGC WILL ACT UPON V34E ONLY IN RESPONSE TO A FLASHING VERB-NGUN, IF THIS DISPLAY WAS 
GRIGINATED BY P20s22, GR 25, V34E WILL RESULT IN AN ICENTICAL LGC RESPONSE TO THAT OF V56E, 
THAT [Sy SELECTION OF R56. IF THIS DISPLAY WAS NOT ORIGINATED BY P20+22, OR 25 (SUCH AS P32, 
WHILE RUNNING WITh P20) THE LGC WILL GO TO KOO. HOWEVER THE PROGRAM EN THE BACKGROUND WILL 
CONTINLE. THE NEW PROGRAM SELECTEO FCLLOWS THE SELECTION RULES ABOVE, (A). 

(5) ALTRCUGH IT IS NOT CLEARLY SHOWN IN THE LOGIC BELOW A V34E RESPONSE TO A PRIGRITY DISPLAY MUST 
BE DELAYED 2 SECONDS FROM DISPLAY INITIATEGN WHEREAS THE DELAY IS NOT NECESSARY FIR A V56E 
RESPONSE. 

PROG Lec eRCcUNC CREW 
CONT 

CREW 
PROGRAM 
SELECT ION 

. #10 

START PREFERRED sence sscccceeecoeses KEY IN PREFERRED 
TRACKING ATTITUDE . TRACKING ATTITUDE 
PROGRAM (P25) PROGRAM (P25) 
DISPLAY P25 V37E 25€ 

eo prtorecceseecscccoo #20 
te eecceseeeeeseeeeee MONITOR DSKY: 

. OBSERVE DISPLAY 
OF P25 

  

  

CG IMU STATUS CHECK 
ROLTINE (R02) #30 

oe 
pis P25/LUMINARY  
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Ts TRE TRACK FLAG 

  

SET? 

oN 

. bAIT 60 SEC. 

SET NZ = 7 FUK LSE 
RY ROS 

CO FING FREFERREE 
TRAL KE NG ATTITUDE 

  

a
 

2 
S
e
e
 

H
e
e
 

H
a
w
 

r
o
w
 

t
e
e
 

t
o
n
e
s
 

  

THE LGC WILL MAiN- 
TAIN THE LM/CSM LOS 
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ROLTINE (R65) ALIGNED WITH THE 

   

  

wa---2----------+--- LM #2 AXIS WITHIN . 
. : THE DEADBAND LIMETS . 

. . CF THE RCS . 

. , #100 
DO I DESIRE TO . 
TERMINATE ° 252 . 

-Y oN . 

: #110 

wAIT FOR KEYBCARD tence cencewceceeceen KEY IN V56E 
ENTRY. . 

. #120 RESPGNC TO V56E - 
IMMEDIATELY. . 

Vv « 

5 . 
26 . 
E . 

er ett nnn nnn ween ene #130 CC TERMINATE TRAC- . * 00 TERMINATE TRAC~ 
KIENG RCLTINE (R50). ceeceeceecececeseees KING ROUTINE (R56). 

EXET P25 EXIT P25 
#140 

Ve 
. 

P25/LUM INARY



CHANGE CCNTRCL NOTES 

LOGIC REV OC 
REV QL 
REV O02 
REv 03 

PCR 39 
PCR 4515562 
ECITOR IAL 
ECITCRIAL 
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PURPOSE: a 
BY 

ASSUMPTIGNS: (1) 

(2) 

(3 

(4) 

(5) 

UPDATE PROGRAM (P27) REV 03 12/03/65 

TC INSERT TNFCRMATICN INTO THE LGC VIA THE DIGITAL UPLINK BY TRANSMISSIUN FROM THE GROUND GR VIA THE OSKY KEYBOARD 
CREW MANUAL INPLT. 

THE LGC MUST Bt IN THE OPERATE CONCITION. THE ISS MAY BE IN STANDBY JR GPERATE CONDITION. 

LEC UPDATES ARE OF FOUR CATEGORIES: 

(Ad PROVILE AN LPDATE FCR LGC LIFTCFF TIME (V70}. 

(@) PROVICE LGALC CAPABILITY FOR A BLOCK OF SEQUENTIAL ERASABLE LOCATIUNS (1-18 INCLUSIVE LOCATIONS WHOSE 
ADURESS [TS SPECIFIED) (V71). 

{C) PROVIDE LUAC CAPABILITY FOR 1-9 INCLUSIVE LNDIVIDUALLY SPECIFIED ERASABLE LCCATIONS (V72). 

(0) PROVIDE AN CCTAL INCREMENT FOR THE LGC CLOCK CALY (V73}. 

A COMPLETE CESCRIPTICN CF Tre LGC UPLINK FORMAT IS INCLUDED IN SECTION 2 UF R567. 

TKE UPLINK MAY BE BLOCKED BY PLACING THE VOICE /OFF/VCICE BU SwiTCH TO VOICE BU. 

UPDATE IS ALLCWED IN THE LY CALY WHEN THE LGC IS IN THE LGC TDLENG PROGRAM (P00). P27 EXIT 1S ALWAYS TO POO. 

(6) THE PROGRAM IS MANLALLY SELECTED BY ThE ASTRONAUT BY OSKY ENTRY OR BY THE GROUND BY UPLINK TRANSMISSION. 

PROG Loc GROUND CR EW 

CUNT 
oCRE Wi 
«PROGRAM 

CONFIRM UPLATE 
FARAPETERS ANE . 
TRANSMISSIUN ose 
TIME. PREPAKFE * 

PARAMETERS AT 

NECESSARY GROUND 

STATIUA. 

  

SELECT 10N 

REQUEST LGC UPDATE. 
SPECIFY PARAMETERS 
AND COCROINATE TIME 
OF TRANSMESSTUN. 
ENSURE LGC WILL @E 
ABLE TC ACCEPT. 

#19 
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. . . P27/L UMINARY 

. «PROGRAM . 

. «SELECT ION . 
. see . #20 

« NUTIFY CREW CF « VERIFY THAT UP- . 
e ENTENTION TO .44.eDATE WILL BE . 
« UPLATE. SPECIFY «. SATISFACTORY . 
» PARAFETERS AND weReTs TIMES . 
+ COORDINATE TIME. WORK IN PRO- . 
eStore en GRESS,» AND LGC . 
. . ACTIVITY. . 
. © nnn nanan enn . #30 

will LPDATE BE WILiL LPOATE BE DCNE 
CONE AUTOMAT I~ AUTOMATECALLY 8Y LGC 
CALLY BY LGC UP- UPLINK FROM GROUNC 
LINK FROM GROUND OR MANUALLY BY CREW 
CR MANUALLY BY CSKY INPUT? 
CREW DSKY ERPLT2 (0 onan e ee nea ne --- #40 
Satta teen enn AUTO. MAN. 

«AUTO «MAN . . 

. . 6c TC . 
. . aque . 

. . ELOW . 

. * . #50 

. TRANSMIT LP~ e RECEIVE ANC 

. CATE BY VOICE woseeeeRECORD UPDATE 
. LEAK TC CREW eo Tmt tcc ccae 

. . Heo 

SELECT THE CESI 
TyPc GF UPLATE: 

  

. PZT LUMEN ARY



WAIT FOR KEYBOARD . 
ENTRY GR UPL INK 
TRANSMISSTION. 

1. UPDATE LIFT CFF 

    

TIME V7C 
2« (CAC CATA BLOCK 

VAL 
3. LOAD SINGULAR 

CATA V72 
4 UCTAL TIME INCRE- 

MENT V73 

Ze 3. 1. 

. FRANS- . . 
sovoee MIT . . 

. VTE . - 

. « V72E . 

. * . . 

. . . TRANS- . 
eecwveccecccccoeeh IT . 

- . . YTOE * 

. . « . 
60 TO *B" co TO ™C* 

    

SELECT THE DESIRED 
TYPE OF UPDATE: 
1. 

2. 

UPDATE LIFT OFF 
TIME v70 
LOAD DATA BLOCK 
VTL 
LGAD SINGULAR 
DATA V72 
OCTAL TIME INCRE- 
MENT V73 

2 
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. . . : P2 7/LUMINARY 

AE LUN BELCW . . : . 

------ . . . #120 
: KEY IN. . . 

ste neeeeeesnetcnweceseceee VIE 4 . . 

. . . #130 

. . . Key IN. 

  

oV73E #140 

  

wetraat aera n rena #150 
CC EXTENCEC VERE . + 00 EXTENDED VERB 
INTERLUCK ROLTINE — weeeeaesseeveeeeeeee INTERLCCK ROUT INE 
(R76). . + {RT6). 

  

IS Tre PRESENT 
PRCGRA¥ TRE LGC 
LOLTNG PROGRAM 
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(POO) UR ARE PROGRAM 

LIGHTS BLANKEC Cue 
Tu A FRESH START? 

SET LPLINK 
COMPONENT 
CCUATER TC 
GNE 

CHANGE CCWK- 
LUNK LIST. 

START LGC 
UPCATE PRU- 
GRAM (P27). 
DESPLAY P27 
  

TURN GN 
OP ERA 
TCR ER- 
ROR 

    

MCNITCR 
OGES OLSPLAY OF 
P27 INDICATE 
THAT AN UPDATE IS 
ALLOWED? 

CASERVE OPERATOR 
ERROR LIGHT ON 
ANC UPLINK ACT I- 

VITY LIGHT CFF 
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. LIGHT. 
+ TUKN 
. OFF UP- 

. LIAK 

. ACTI- 

. vity 
. tiGHt 

. EXIT 

Hw WAS THIS PROGRAM 
INTTLAT EL? 

ov ov 

ot 67 
ol 42 

   
FLASH VERB/ 2. 
NOUN TU RE- 
QUEST LGAC 
oF INCEX IN 
MACHINE AD- 
CRESS SPEC~ 
IFIED TA R3 
AND DISPLAYS 

V21 NOL 
RI-BLANK 

R2-UN- 
CHANGEC 
R2-LPBLFF 

ACLRESS 

UP BUFF ADD- 
RESS - AN 
ERASABLE 
MEMORY LU- 

CATICA TC 

apn 

FRC¥ 
ABOVE 

PORT TCR OCbALINK 
» CBSERVE VERS/ 

seoeshCUR FLASE ANE 

« DESPLAY CF LP- 

BuFt ACLRESS. 

TO INCICATE IN- 
CORRECT PROGRAM 
SELECTION. . 

  

WAS THIS PROGRAM 
INITIATED BY V71 
CR V722    

MONITOR DSK 
CB8SERVE VERB/NCUN 
FLASH TO REQUEST 
LOAC CF INDEX AND 
CISPLAY CF UPBUFF 
ADDRESS 
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BE LSED FER 
TEMPORARY 
STCRAGE GF 
THE FIRST 
COMPONENT 
Ct THE 

UPDATE. 

WAIT FOR 
KEYBCARE 
ENTRY. OLS— 
PLAY INDEX 
IN RL AS IT 

IS LOADED. 

    

DC 1 wISk TC 
TERMINATE? 

-¥ Ne 

TRAAKSFIT . 
eeees TERMINATE © 

V34E . 

Go 10 - 
wan . 

BELCh . 

TRANSMIT 

seesececes ENCEX 

e
e
e
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wGORC 

oC 1 wisH TG 
TERMENATE? 

KEY IN 
TERMIN— 
ATE V34E 
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. . . P27/LUMENARY 

. . BELOW . 

eo. . KEY IN INCEX 
. WORD FCR UP- 

TERWENATE eo. . DATE #320 
FLASH LPCN . . XXXXXE 
RECEIPT OF . . CBSERVE INDEX 
TERMINATE ° . WORD LOADED 
Uk ENDEX . > TO BE CIS- 
eaon------- : . PLAYED IN RL 
of ol . a a a 

o£ oN . . . 
aK ao . . . 
oM o£ . . . 
ol oX . . . #330 
oh . . . . 
aA . . . . 
aT . . . . 
of . . . . 

GTO . . . . 
“an . . . . #340 

BELCh . . . . 

IS INDEX . . . 
LESS THAN - . - 
3 GR GREA- . . . 
TER THAN . . . 
20? . . . 

wo Tse ree . . . #350 
Ye Ne . . . 

. . SET . . 
sees . CuMP= . : 

. NUME . > 
. EQLlaL . . 
. TU 2 . . 

-------- . . . #360 
STORE . . . 
INDEX IN . . . 

. : P27/LUMINARY
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“ : : . P2T/LUMK. a¥ 
t . . . 

COMPNLMB : : : 

SET UP~ : : . 
LINK . : : #370 
coMPo- : . : 
NENT : . . 
COUNTER : : - 
Ta 2 . . : 

+ ta eeteeeeeee : : #380 

CALCLLATE . . 
ADORESS: : . 
(UPBUFF AC~ . : : 
DRESS + : : : #390 
CONTENTS OF . : : 
UPLINK COM- . : : 
PCREAT : : “pw, 
COUNTER : . FRCM 
MINUS 1). : ABOVE - 

se : . oe ee : . #400 

+ FLASH VERB/ . + MCRITOR OSKYs . 
+  NCUN TO RE. : ++ OBSERVE VERB/NOUN =. 
+ QUEST LOAD. sce, + FLASF TO REQUEST . 
+ QF DATA IN- « FROY + DATA LCAD . 
+ TC CALCULA . AgOVE oo : 
+ TED ADDRESS . - . . : : 
+ SPECIFIED . eens . : : - 
« InN R3 ONE. oe . : : : 

HOLD DISPLAY: sn eee . . : #419 
aeessees v2. Nol ee : : : : 
SNAP os RL ELANK « eo cece seeee anne : : . 

. R2 UN- es MOMTCR OCHNLINK : : 
: CHANGED seeeeees-OBSERVE VERB/ : : : 
: R3 AAAAA . se MUN FLASH TC - . : 
. . + RECLEST CATA : . . 

. . . : : : 2 7/LUMI NARY 
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#479 GC TC 
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« BELOW 

KEY EIN DATA 
FOR UPDATE. 
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CISPLAYEC IN 
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CF OCTAL IDENTI- 
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EC EN R23 AND 
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+ « LIGHT 
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CF CATA LOACS - 
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TION CUMPLETE. . 
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IF CPERATOR ERROR 

LIGHT QCCURS UPDATE 
WAS NOT COMPLETED 
CLE TO POSSIBLE LGC 
CLOCK OVERFLOW 

a 
e
e
e
 

e
e
 
e
e
 
e
e
 

234 
P27/LUMINARY 

#720 

#730 

#740 

#750 

#760 

P27/LUMINARY



» 

    

   

  

© WOULE UPCATE . . 
+ CAUSE THE LGC - . 
« CLCCK TC CVER- . . 
+ FLUW? . . 

+ « TURN ON OPERA- 4.22. . 
« « TCR ERRGR . 
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. 7 MAS ‘ #860 : + BELO : 

: . #870 

. . : 

° a : 
: TRAN- : : SFER : : CATA : #820 : Tc : 
: SPEC- : : IF IeD : : ACC- : : RESS- : 
: ES. : 

: : : 
: : : #890 Lent nas oe! . FROM FROM FROM : 

. ABOVE . ABCVE ABOVE . 

. : : : : 

——~---------- : . - #900 TURN OFF UPTL  ..sceecccesceccceccceecces MONITOR DSKY? 
ACTIVITY LIGHT wee + OBSERVE UPTL ACTIVI- 

: TY LIGHT OUT 

-sMONITCR COWN- 
LINK: CBSERVE 

~------------- UPTL ACTIVITY 
: LIGHT CUT 

. #910 
CHANGE COWN- 
LINK LIST 16 
ORIGINAL (I.E. 
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CCAST ANC 
ALIGN) 

RESET EXTENCEC 
VERB ACTIVE 
FLAG AND NO 

MARKS ALLCWEC 
FLAG. 

  

  

  
TERMINATE . 
P27 ANC 
6G TG POO 
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EXIT P27 

CHANGE CONTRUL NOTES 

LOGIC REV C1 
REV O2 
REV C3 

PCR 417 
EC ITURTAL 
EDTICRIAL 

» MONITGR OGWN- 
eeeLkIAKe CBSERVE 

+ TERMEAATICN CF 
P27, Tre RETURN 
TG POO {CR ELANK 
DSKY IF STARTED 
FROM FRESH START 
CONFIGURATICN) + 
AND KEVERSIUN TO 
ORIGINAL UI.E.: 
COAST AND ALIGN} 
DO WNL INK 
FCRMAT. 

  

P
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PCNITCR DSKY: 
OBSERVE TERMINATION 
OF P27 AND OISPLAY 
OF POO {CR BLANK 
OSKY IF STARTED FROM 
FRESH START CONF IGU- 
RATICN) 

EXIT P27? 
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EXTERNAL CELTA V PROGRAM (P30) REV 03 12/03/69 

PURPOS Ez (1) TO ACCEPT TARGETING PARAMETERS GBTALNED FROM A SCURCE(S) EXTERNAL TO THE LGC AND COMPUTE THEREFROM THE REQUIRED 
VELCCITY ANC OTHER INITIAL CCNOITIGNS REQUIRED BY THE LGC FOR EXECUTEON OF THE DESERED MANEUVER. THE TARGETING 
PARAMETERS INSERTED INTC THE LGC ARE TRE TIME CF IGNITION {TIG) AND THE IMPULSIVE DELTA V ALONG LM LOCAL VERTICAL 
AXES AT TIG. 

(2) TO OISPLAY TU THE ASTRONAUT AND THE GROUND CERTAIN SPECIFIC DEPENDENT VARTABLES ASSOCIATED WITH THE DESIRED 
MANEUVER FUR APPROVAL BY THE ASTRUNAUT/GROUND. 

ASSUMPTIONS- (1) THE TARGET PARAMETERS (TIG AND DELTA V(LV}) MAY FAVE BEEN LOADED FROM THE GROUND DURING A PRIGR EXECUTION OF P27. 

(2) Tre EXTERNAL CELTA V FLAG IS SET DURING THIS PRUGRAM 10 DESIGNATE TO THE THRUSTIAG PROGRAM THAT EXTERNAL DELTA V 
STEERING 1S TO BE USED. 

(3) THE ISS NEEC NUT BE ON. 

14) THE RENDEZVCUS RADAR MAY GR MAY NOT BE USED TQ UPDATE THE LM OR CSM STATE VECTORS FOR THIS PROGRAM. IF RADAR 
USE [S DCESIREL, TRE ISS SFOULD BE IN UPERATION AND THE RADAR SHCULD HAVE BEEN TURKEO ON AND LOCKED GN THE CSM BY 
PREVICUS SELECTICA CF F20. RALAR SIGHTING MARKS WILL BE MADE AUTUMATICALLY APPAOXEMATELY ONCE A MINUTE WHEN ENABLED 
BY TRE TRACK ANC ULPOATE FLAGS. 

(5) THIS PROGRAM IS APPLICABLE IN EITPER EARTH UR LUNAR ORBIT. 

(6) ThIS PROGRAM IS SELECTED BY THE ASTRONALT BY OSKY ENTRY. 

PROG 1GC CRCURE CREW 
CONT 

CREW 
«PROGRAM 
~ SELECTICK 

tH enn ne ener ene eee nee 
+03 START EXTERNAL DELTA - KEY IN EXTERNAL 
+ECIT V PROGRAM {P20} ccc ese eres seseees DELTA V PROGRAWIP30}) #10 
+t DISPLAY P30 . V37E 30E    
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FLASh VERB-NCUN TO . 
REQLEST RESPCNSE AKC . 
DISPLAY STOREC TIG: .... 

VO6 33 
RI-TIG-HRS 
R2-T 1G-4 IN 
R3-TILG-SEC 

TIG~TiME CF 
IGNITICA (GET). 
IN BRS, MIN, SEC 
TC NEAREST .01 SEC. 
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OBSERVE OISPLAY OF 
P30 

a 

MONITOR DSKY: 
CBSERVE VERB-NOUN 
FLASH TC REQUEST 
RESPONSE ANDO OILSPLAY 
CF STCREO TIG. 

AM [ SATISFIEO WITH 
THIS VALUE? 

Y. . 

RECORD THIS . 
VALUE . 
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SNAP 

  

WAIT FGR KEYBCARD 
ENTRY 

TERMINATE FLASF UPON 

RECEIPT CF PROCEED, 
TERMINATE, UR NEW 

CATA 

  

FLASH VERE-NCUN TC 
REQUEST RESPUNSE AND 
CISPLAY THREE STGREC 
COMPONENTS CF DELTA 
Vo CLV): 

VO6AS1 

RI-DELTA vx (LV) 
R2-CELTA VY (LV) 
R3-CELTA V2 (LV) 

CELTA vx (iV): 
COMPCAEAT CF 
IMPLESEVE DELTA V AT 

      

KEY IN V25E AND 
LCAD THE DES TREC 
TiG. 
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RESPONSE AND DISPLAY 

OF THREE STCRED 
COMPONENTS OF 
IMPULSIVE DELTA Vv 
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VERTICAL AXES AT 
Tlb. 
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TiG ALCNG (RXWIXK. IN 
FPS TO NEAREST 21 
FES. 

CELTA VY (LV}s 
CCMPCAENT CF 

IMPULSEVE DELTA V AT 
TIG ALGNG VXR, IN FPS 
TO NEAREST «i FPS. 

CELTA VZ (LV): 

COMPONENT OF 
IMPULSIVE DELTA ¥ AT 
TIG ALCNG -R. IN FPS 
TO NEAREST .1 FPS 

WHERE R IS &EM GEC- 
CENTRIC{EARTH GRBIT) 
OR SELENOCENTRIC 
{LUNAR ORBIT} RALLUS 
VECTOR AND V IS LM 
INERTIAL VELOCITY 
VECTCR AT TIG. 

bALT FOR KEY8OARD 
ENTRY 

TERMINATE FLASH LPON 
RECEIPT OF PROCEEG, 
TERMINATE, OR NEw 
DATA 
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BASEC CN THE STGREL 
TARGET PARAMETERS 
COMPUTE NECESSARY 
DEPENCENT VARIABLES 
FUR EVALLATIGN UF THE 
TRRUSTING MANEUVER 
INCLUDING PER ALT, 
APO ALT AND DELTA ¥ 
RECUTREC (SEE SECT- 
ION 5. 3.3.3.1 OF 
R567) 
  

SET EXTERNAL DELTA 
Vv FLAG 

SET UPDATE FLAG 
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SNAP 

++ 

+03 
+EDIT 
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art 

REQLEST RESPCNSE ANC 
OISPLAY CALCULATED 
THRUSTING PARAMETERS: 

VCE N42 
Ri-APO ALT 
R2-PER ALT 
R2-DELTA ¥ 

APO ALT ~ ALTITUDE 
GF APOGEE ABOVE THE 
LAUACh PAC RACIUS 
(EARTH CRBIT) GR 
ALTITLOE OF THE 
APCLUKE ABGVE ThE 
LUNAR RADIUS AT ThE 
MCST RECENTLY CE- 
FIRED LANCING SITE 
(LUNAR ORBIT). IN 
NAUTICAL MILES TO 
NEAREST 41 Ne 
(NOTES $599.9 WILL 
BE CISFLAVEC FOR 
VALUES GREATER THAN 
9999.9 NM.) 

PER ALT — ALTITUDE 
QF PERIGEE ABOVE ThE 
LAUNCH PAC RACIUS 
(EARTH ORBIT) OR 
ALTITUDE OF THE 
PERILUNE ABOVE THE 
LUNAR RADIUS AT THE 
MGST RECENTLY DE- 
FINED LANDING SITE 
(LUNAR ORBIT?. IN 
NAUTICAL FELES TG 
NEAREST «1 NM 
(NOTE? 9999.9 wWIit 
BE CISPLAYED FOR 
VALUES GREATER THAN 
9999.9 NMe? 
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PARAMETERS? 

CCCRCEINAT E 
EVALLATION OF 
TRE LGC COMPU- 
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SELECT GNE OF THE 
FOLLOWING FIVE 
ALTERNATIVES: 

C1) TF THE CALC 
LATEC DATA IS 
SATI SFAC TOR Ys 
PERFORM THE THRU- 
STING MANEUVER 
USEING THE LGC 
CALCULATED PARA- 
METERS WITHCUT 
GRUUND CONFIRMA- 
TICNe 

(2) 1F THE CALCL- 
LATEC DATA IS NOT 
SATESFACTORY AC-— 
JUST THE CALCULA- 
TED PARAMETERS. 
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TERMINATE P30 ANO 
TREN RESELECT P30 
AS NECESSARY AND 
CHANGE THE 
LOADED AIM PARA- 
METERS UNTIL LGC 
COMPUTED PARAME T~ 
ERS ARE SATISFAC- 
TORY. THEN 
PERFGRM THE THRU 
STING MANEUVER. 
(3) REMAIN AT 
THIS POINT IN THE 
LGC PROGRAM UNTIL 
GROUND CO-ORDE NA- 
TION IS AVAILABLE 
(4) TERMINATE P30 
ANO THEN SELECT 
A NEW PROGRAM AS 
DESIRED UNTIL 
GROUND CO-ORDINA- 
TION IS AVAILABLE 
THEN RE SELECT 
P30, LEAVE AIM 
PARAMETERS 
UNCHANGED ETC. 
{5} TERMINATE P30 
AND SELECT A NEn 
PROGRAM AS DE- 
SIRECD AND PERFORM 
THRUSTING MANEU- 
VER USING BACKUP 
PROCEDURE. C
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ARE THESE 

PARAMETERS 
SATISFACTORY 
FOR USE BY THE 
LGC FOR THE 
THRUST ING 
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MANEUVER? 

SELECT ONE OF 
THE FOLLOWING 
FOUR ALTERNA- 
TIVES: 

{1) ADJUST THE 
CALCULATED PARA- 
METERS. TERMIN- 
ATE P30 AND THEN 
RESELECT P30 AS 
NECESSARY AND 
CHANGE THE 
LOADED AIM PARA~ 
METERS UNTIL LGC 
COMPLTED PARA- 
METERS ARE 
SATESFACTORY. 
€2)) TERMINATE 
P30 AND 
OBTAEN KEW 
AIM PARAMETERS 

FRCM THE GROUNC 
BY VCICE LINKy 
RESELECT P 30, 
KEY IN NEW DATA, 
EC. 
(2) TERMINATE 
P30 AND SELECT 
THE LGC UPDATE 
PROGRAM (P27). 
LOAD NEw AIM 
PARAMETERS FROM 
THE GROUND VIA 
THE LGC UPLINK, 
OR BY CREW 
OSKY LNPUT. 
OBSERVE NEW AIM 
PARAMETERS, ETC. 
(4) TERMINATE 
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WAIT FER KEYBCARC 
ENTRY. 

TERMENATE FLASH UPON 
RECEIPT CF PRCCEED, 
TERMINATE, 
RECYCLE. 
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P30 ANC PERFORM . 
THRUSTING . 
MANEUVER 

USING BACKUP . 
PROCEDURES. . 
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3. . 

4&e ery 

KEY IN TERM IN- 
ATE (V34E) 
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+ : +--------2------ : 2 +03 « RESET UPOATE . . +EDIT « FLAG . . 
#460 

+3 eT T Taste eee . . +t . . . . 

TS REF SMMAT FLAG . : 
SET? . * 

. + 
#470 

COMPUTE IMU MID- . . . 
CLE GIMBAL ANGE . . . 
AT T1G FCR THE . - . 
PRESENT IMU OR- . . . 
TENTATION WITEt . . . 
THE LM +X AXIS . . . 
ALIGNED WiTH THE . * . 

#480 INITIAL THRUST . . . 
VEC TGR. . . . 

«+ SET MGA DISPLAY . . 
» IN R32 (BELOW) = . . 
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FLASH VERB-NOLN TO 
REQUEST RESPONSE ANC 
DISPLAY MANEUVER 
DATA: 

V1l6 N45 
R1-68 
R2-TFI 
R3-NGS 

M-TRE NUMBER OF 
MARKS MACE SINCE 
THE RR TRACKING MARK 
COUNTER WAS ZERDED 
{SEE ASSUMPTICN 6 
OF P20}. 

IFI - TLME FRCH 
TIG. IN MIN AND SEC 
TC NEAREST SEC. 
MAXEMLM READING IS 
59859. (- BEFORE 
+ AFTER TG.) 

MGA-MICTCLE GIMBAL 
ANGLE AT TIG IF 
+X LM AXES TS 
ALIGNED WiTh INITIAL 
THRUST OIRECTIGK. 
SIGN IS ALWAYS + 
EXCEPT WHEN TEE IMU 
TS NGT ALIGNED THE 
VALUE ES -00CQ2. IN 
DEGREES TQ NEAREST 
«Cl DEGREE 
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PURPOS E: 

ASSUMPTECAS: 

PRCG 

271 

CO-ELLIPTIC SEQUENCE INITIATIUN (CSI) PROGRAM {P32) REV 93 12/03/69 

(1) TO CALCULATE PARAMETERS ASSOCIATED hI TH THE FOLLOWIAG COKCENTRIC FLIGHT PLAN MANEUVERS 3 THE CO-ELL IPTIC SEQUENCE TNITLATICN (CST) ANC TRE CONSTANT DELTA ALTITUDE MANEUVER (COH}, FOR DELTA V BURNS. 

(2) TO CALCULATE THESE PARAMETERS BASED LPOK MANEUVER DATA APPROVED AND KEYED INTO THE LGC BY THE ASTRONAUT. 

(3) TC DISPLAY TC ThE ASTRONAUT AND TRE GROUND DEPENDENT VARIABLES ASSOCIATED WITH THE CONCENTRIC FLIGHT PLAN MANEUVERS FOR APPRUVAL BY THE ASTRONAUT/GROUND. 

(4) TG STGRE THE CSL TARGET PARAMETERS FOR USE BY TEE DESTRED THRUSTING PROGRAM. 

(1) AT A SELECTED TPi TIME THE LINE OF SIGHT SETWEEN THE LM AND THE CSM 1S SELECTED TO BE A PRESCRIBED ANGLE (©) FROM THE HORIZUNTAL PLANE DEFINED AT THE ACTEVE POSITICA. 

(2) The TIME CETWEEN CSI IGNITION AND CCH IGNITION MUST BE COMPLTED To BE GREATER THAN 10 MINUTES FOR SUCCESSFUL COMPLETION Of THE PROGRA¥. 

(3) ThE TIME BETWEEN CCr IGNITION ANDO TPI IGNITION MUST BE COMPUTED TO BE GREATER THAN 10 MINUTES FOR SUCCESS FUL 
CUMPLETION OF THE PROGRAM. 

(4) CEH DELTA V IS SELECTED TO MINIMIZE THE VARIATION OF THE ALTITUDE DIFFERENCE BETWEEN THE ORBITS. 

(5) CSL BURN 1S GEFINED SUCH THAT THE IMPULSIVE DELTA V IS IN THE LM HORIZONTAL PLANE AT CSI IGNITION. 

(é) THE PERICENTER ALTITLCE CF THE CREIT FOLLOWING CSI ANC COR MUST BE GREATER THAN 35,000 FT (LUNAR ORBIT) OR 85 NM (EARTH ORBIT) FOR SUCCESSFUL COMPLETION OF THIS PROGRAM. 

(7) THE CSI ANG COW MANEUVERS ARE OREGEINALLY ASSUMED TO BE PARALLEL T3 THE PLANE OF THE CSM ORBIT. HOWEVER CREW 
MODIFICATIGN OF DELTA ¥ (LV) COMPUNEATS MAY RESULT IK AN CUT-CF-PLANE CSI MAN EUV ER. 

(8) iGC COMPUTED VARI AELES MAY BE STOREC FOR LATER VERIFICATION HY THE GROUND. THE SE STGRAGE CAPABILITIES ARE NORMALLY LIMITE UNLY TU THE PARAMETERS FOR ONE THRUSTING MANEUVER AT A TIME EXCEPT FOR CONCENTRIC FLISHT PLAN 
MANEUVER SEQUENCES. 

CS) THE RENUEZVCUS RADAR May CR MAY NOT EE USED TO UPDATE THE LM OR CSM STATE VECTORS FOR THES PROGRAM. TF RADAR USE IS CESTRED TRE RACAR SHOULD BE TURNED UN AND LOCKED ON THE CSM BY PREVECUS SELECTION CF P29. RADAR SIGHT ING MARKS BILL BE FADE AUTOMATICALLY SPPRCXIMATELY UNCE A MINUTE WHEN ENABLED BY THE T2ACK AND UPDATE FLAGS. THE RENDEZVOUS TRACKING MARK COUNTER IS ZEROED BY THE SELECTICN GF P20 AKG AFTER EACH THRUST ING MANEUVER. 

(10) THE ISS NEED NCT BE CN TC COMPLETE THIS PRCGRAM UNLESS THE RENDEZVOUS RADA IS TO BE USED FOR AUTOMATIC STATE VECTOR UPDATING BY THE KENDEZ VOLS NAVIGATICN PROGRAM (P20). P20 WILL DEFINE THE STATUS OF THE ISS. 

(11) THIS PROGRAM IS SELECTEL BY THE ASTRONAUT BY DSKY ENTRY. 

Lee OnUUNE CREW 
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. o 4 - (b.€.: 1S THIS AN . 

. oo. . . P3Z/LUMINARY



++ 

+03 
+ 
+EOIT 
+ 

gee 

e
e
 

e
e
e
 

me
 

h
e
e
 

H
e
e
 

H
e
e
 

H
e
w
 

ee
 

e
n
e
r
 
o
n
t
 

n
e
s
e
 

e
n
e
 

WAIT FOR KEY BOARD 
ENTRY 

TERMINATE FLASH LPON 
RECEIPT CF PROCEEC, 
TERMINATE s OR NEW 
CATA 

oP -T e NEw 
aR o£ «DATA 
oC oR . 
oo MM . 
“f el ---~-~---- 
oE eh STCRE DATA 
=D eA mona 
- T ° 
. eE . 

  

C
r
 

i 
a 

a 
S
e
e
 

H
e
e
 

ee
 

m
e
e
 

t
e
e
 

m
e
e
 

e
e
e
 

r
e
e
 

w
e
e
t
 

ABCRT FROM LUNAR 
LANDING ?} 
(NOTE: EF THIS OP- 
TION 1S CHOSEN FOR 
THE NORMAL MISSION, 
TIG(CST) WILL BE 
TARGETEO TO OCCUR AT 
APOAPSIS UNLESS THE 
APGAPSIS TIME IS RE- 
PLACED BY SOME CTHER 
TIME.) 
  

  

AM I SATISFIED 
WITh THIS VALUE? 

    

« RECGRO THIS . 
VALUE . 

» KEY IN PROCEED . 

° KEV IN V25E 
« ANG LGAD DESIRED 

+ TIG(CSI). 

e
e
e
 

e
e
 
t
o
w
 
t
a
n
 
e
e
 

C
r
 
e
e
 

ee
 

ee
 

mm
 
e
e
 

eH
 

ee
 
m
e
r
 

e
w
w
 

n
r
g
 

ee
 

e
e
 

274 
P32/ LUMINARY 

#100 

#110 

#120 

#130 

#140 

#150 

P32/LUMINARY



wold. 

SNAP 

+
 

o
+
 

ow 

t
h
e
t
 

e
e
t
 
e
e
e
 
e
n
t
e
 

. Gc IC 

. ngn 

. BELOW 

ES THE VALLE CF TIG 
{CS') NOW STORED = 

400000 
*C0000 
+00000 

CR iS TIG{CS1) A 
NEGATIVE ALMBER? 

  

oh 

>» COMPLTE 
© TCAPOAPS IS} 

«+ AND STCRE IN 
+« FIG(CSI) 

C
e
 
r
a
 

FLASH VERB-NCUN TC 
REQUEST RESPONSE AND 
DISPLAY STCREC N 
AND EG 

VO6 N55 
R1-N 
R2-E 

R3-CENT ANG 

N — THE FUTURE 
APSICAL CROSSING 
(APGGEE OR PERIGEE 
(TAPOLUNE UR PER I~ 

S
Y
 

  
  

et
 

ee
 

e
e
e
 

he
 

e
e
 

e
e
e
 

e
n
s
 

b
e
t
w
e
e
 

t
e
c
t
 

ig
s 

  

HAS A CALL BEEN MADE 
FCR COMPUTATICN CF 

T(APOAP SIS)? 
(NOTES THE LGC WILL 
RESPOND TO A NEGA- 
TIVE LOAD IN THE 
SAME FASHION TEAT IT 
WOLLD RESPOND TC A 
ZERO LOAD.) 

  

MCNITCR DSKY: 
QBSERVE VERB-NCUNK 
FLASH TO REQUEST 
RESPONSE AND DISPLAY 
CF Ny Er AND CENTANG 

AM EL SATISFIED wITH 
THESE VALUES? 

. 
o
o
t
 

ee
 

ee
 

te
 
t
e
e
 

( 

275 
P32 /LUMI NARY 

#160 

#170 

#180 

#1990 

P32/L UMINARY



+e
 

te
 

+EDIT LUNE)) CF THE 
ACTIVE VEHICLE AT 
bHICH TIGICCH) 
SHOULD OCCLR« 

QOOOL=FIRST, 
OCCO2=SECCAD, ETC. 

€ ~ ELEVATICN ANGLE. 
THE ANGLE BETREEN 
TRE LM/CSM LOS ANO 
THE LR LOCAL HORIZ- 
ONTAL PLANE AT TIG 
{TPE} REFERENCED TO 
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TFs 

(A) ON FIRST 
ITERATICN THERE 
1S OC INTER~ 
SECTION OF 
THE CESIREO LOS 
AT TPL ETH THE 
CIRCLE DESCRI- 
BEC IN SECTICN 
Se 40202 OF R567. 
(ALARM CODE 
co6oo} 

(B) ON ANY TKO 
CONSECUTIVE 
LTERATIONS THE 
MAGNITUDE OF 
DELTA VECSI) IS 
GREATER THAN 
1000 FPS. 
(ALARM CODE 
00606) 

(C) THE 1TERA- 
TION COUNTER 
EXCEEDS 15 
RI THGUT ARRI~ 
VING AT A PRo- 
@LER SCLUTICN. 
CALARM CODE 
00605) 

(D} PERICENTER 
ALT (POST CSI) 
Ts LESS THAN 
35,00C FT. 
(LUNAR OREITE 
OR &5 NM {EARTH 

i
 
O
S
 

Pe
 

e
e
 

R
B
 

ee
 

et
 
e
e
 
H
e
 

ee
 

e
e
 

em
 
e
H
 

e
e
 
m
e
r
e
 

me 
M
o
e
 

H
a
n
e
 

er
 

t
e
n
e
t
 

oa
n 

n
n
 
t
e
n
n
e
r
e
e
t
o
c
e
 

Sa
 

a
 

a
 

( 
279 

P32/LUMINARY 

#360 

#370 

#380 

#390 

#400 

P32/L UMENARY



PUSS 

HCiD 

SAP 

Oe
 

em
 
m
e
t
e
 

e
e
e
 

wr 
t
e
e
 

t
o
m
e
 
e
e
n
 

r
a
n
t
 
e
u
a
e
 

B
e
 

ee
 

e
e
e
 

eh
 

ee
 
e
e
e
 
h
o
w
e
 

CRIT). 
CALARM CODE 
00601) 

“(E) PERICENTER 
ALT {POST CORK) 
Is LESS THAN 
35,00C FT 
(LUNAR GREIT) 
GR @5 Nw (EARTH 
ORBIT) (ALARM 
CCCE 00602) 

CF) TIG(@COh} - 
TIGtCSI) IS 
LESS THAN 1C 
MIN, (ALARM 
CCCE 00603) 

(G) TIG(TP Et - 
TIG(CCH) IS 
LESS THAN 16 
MIN OR COM- 

PLTEC CCH 
TIME IS 
GREATER 
THAR INFUT 
IPL TIME. 

(ALARM CODE 
06604) 

FLASH VERE 

NUUN TO RE- 
WUEST RESPUN= 
SE AND D15- 
PLAY ALAKM 

coct: 
v5 NOG 

RA KXKKX 

  

ee
 

ee
 

he
 

ee
 

e
e
 

a
 

e
e
e
 

e
e
e
 

tn
 

a
e
e
 

C
c
 

C
e
 

a 
s
e
e
 

t
e
e
 

e
e
e
 

ee
 

  

MONTTOR OSKY: 

SGES ALARM CODE 

DISPLAY INDICATE 
COMPUTATIONAL 
CIFFACULTY? 

28c 
P32/LUMINARY 

#410 

#420 

#430 

#449 

#650 

P32/LUMINARY 

(



#460 

#470 

#490 

#500 

#480 

281 
P32 /LUMENARY 

P32/LUMINARY 

C
e
 

i 

’ 
w
i
t
 

' 
~ 

ot 
! 

ke 
Oo 

1 
! 

| 
a
y
u
 

bo 
S
2
2
 

| 
P
R
U
O
m
M
W
O
E
 
L
o
t
e
 

e e
e
e
 
r
e
r
 
v
e
r
e
 

\ 
Z
e
b
 

' 
‘ 

Zz 
7 
a
e
G
z
 

1 
‘ 

1
 

i 
. 

{ 
eoc7™ 

ws 
. 

| 
E
a
a
r
e
~
s
|
 

‘ 
B
e
e
 

h
e
e
 

ee 
h
e
e
 

wee 
e
e
e
 

le 
e
o
 

* 
(
e
n
G
a
e
a
x
>
!
 

‘ 
CO 

. . ‘ 
C
e
 
O
y
 

oo rec ccc cecccccssccsces START OF PRO- 

 
 

Cr 
2
 

C
e
m
 

he 
P
H
O
 

Re 
e
e
e
 
P
e
e
t
e
 t
e
e
 

te 
H 
e
a
e
 

E
e
e
 

e
e
t
 

H
o
e
t
e
 

t
o
g
 . 

e
a
e
 

. 
C
e
t
 

ee 
m
e
e
 

B 
oe 
t
e
e
 

F
e
r
 

ee 
h
o
e
r
 
t
o
t
 

tn 
tt 

er 
t
o
e
 

t
a
t
e
 

e ‘ . 
wy 

t 
' 

. 
' 

' 
Oo 

w 
of 

l 
- 

l
a
e
Q
g
u
w
o
 

’ 
I 

' 
w
r
e
 

oi 
I 

a
r
e
 

f
o
t
 
e
v
t
e
t
e
 

° 
1 

e
e
 
e
e
 

“xX 
m
u
s
 

oO] 
i 

M
O
G
 

+4 
: 

( 
>
 

. 
x
x
 

V
O
r
o
d
i
 

{ 
w
u
 

wd 
‘ 

eo 
4 

1 
‘ 

. 
x
x
 

W
O
 

S_ 
(
x
o
 

R
O
W
 

w
e
]
 

. 
toot 

1 
' 

. 
~
 

S
°
a
s
t
p
o
c
:
 

a
K
 

T
W
O
w
W
T
]
 

8 
eo 

we 
ee 

te 
e
t
a
 

e 
a 

1 
! 

‘ 
ee 

e
e
e
 

x
x
 

KT 
S
O
G
 

{
a
e
 

Ce a
 

m
y
 

l
w
o
y
 

Fe 
w
W
e
T
o
s
S
 

| 
O
e
 

we 
S
O
R
 

' 
' 

pe 
ot 

a
m
 

e
e
 

oO 
e
x
 

£
2
°
F
 

=) 
o
_
z
 

loa 
ot 

[
t
o
b
e
r
 

te 
e
e
e
e
 

x
a
 

w
d
 

w
g
 

1
2
h
 

£
5
 

o
l
 
e
w
e
r
 

e
 
t
e
 

« 
e
g
 

(= 
| 

fa 
4 

T
a
e
a
e
t
i
 

1
t
w
W
e
z
 
W
A
H
T
W
t
 

e
e
 
e
e
e
 
e
e
e
n
s
e
e
e
 
v
e
y
 

a
a
 

tz 
4 

1a 
4 

r
F
a
a
t
e
e
s
 

E
M
G
 

F
P
x
O
e
r
t
 

s
"
o
r
G
a
 

i
 

4 
Io 

ot 
oO 

a 
f
u
e
n
i
z
 

b
o
g
!
 

en 
a
 

F
e
e
 

Oe 
H
e
e
 

H
e
e
 

He 
He 

rH 
OH 

Ee 
EH 

oe 
HH 

e
H
o
w
 
T
E
E
 

oe 
He 

MO 
H
E
E
 

m
e
e
 

te 
oI 

{
u
i
t
 

b
a
w
 

M
a
e
 

Fe 
Hh 

eH 
ee 

H
w
e
e
 

eH 
wo 

Ee 
e
R
e
 

eH 
em 

ee 
e
e
e
 

ee 
eH 

eH 
e
e
r
 

H
E
E
 

Oe 
HH 

oH 
Eo 

t
H
e
 

H
e
t
 

H
o
H
 

e
e
t
 

En 
t
o
n
s
 

233 

+t 
+03 
*EDIT 

+03 
++



HOLD 

SNAP 

  

e
e
e
 

t
e
e
 

ee
 

e
e
 

e
e
e
 
e
e
 

Be
 

h
e
 

h
e
e
 

h
e
e
 

te
 
t
o
e
 

et
 

ee
 

r
a
e
 

FLASH VERB-NCUN 
TO REQUEST RES- 
PCASE AND CISPLAY 
DELTA ALT {CDH s 
DELTA T(CSI/CDH), 
ANC CELTA TU(CCHS 
TIS 

VO6 N75 
RI-CELTA ALT 

(con) 
R2-CELTA Ticsiy 

CUH) 
R2-DELTA TICOH/S 

TPH) 

DELTA ALT(COR) — 
THE ALTITUCE BE- 
TwEEN THE ACTIVE 
AND PASSIVE VE- 
HECLE CRBITS at 
TIG{CDOHI. SIGN 1S 
+ WREN TEE ACTIVE 
VEHICLE S$ BELCW 
THE PASSIVE 
VEHICLE. IN NAUT- 
ICAL FILES fC 
NEAREST «1 NM. 

DELTA TiCSI/CDHI- 
TIG{CER) MINUS 
TIG (CSH}. 
CUMPLTED IN HRS, 
MINS» SECS OF 
ee iCH CALY THE 

MINS AND SECS 
ARE CISFLAYEC. TC 
NEAREST SEC. 

DELTA T{CCR/TPI}- 
TLE CPL) MINUS 
TIG (CEr). 
CChPLIEL IN BRS,» 
MINS, SECS» UF 

  

S
e
e
m
a
n
 

e
e
e
 
s
e
r
e
 
a
n
o
s
 

e
e
e
 

t
e
n
e
s
 

C
e
e
 

e
e
 

m
e
 
e
e
 

e
e
 

mh
 
e
r
e
 

ee
 
t
e
 

te
 

  

e
e
 

P
e
e
 

e
e
t
 

ee
 

e
e
e
 

ee
 

e
t
e
 

MONITOR DSK Ys 
GOSERVE VERB- 

NOUN FLASH TO RE- 
QUEST RESPONSE 
AND DISPLAY CF 
DELTA ALT (CDH) 
DELTA T (CSI/CCH) 
AND DELTA T {CDH/ 
TPL). 

ee
 
h
e
e
 

Pa
 

e
e
e
 

re
e 

oe
 
t
e
e
s
 

-
_
 

eh
 

ee
 
t
e
 
e
e
e
 

e
e
e
 

e
w
e
r
 

o
n
e
 

e
r
 

282 
P32 /LUMI NARY 

#519 

#520 

#530 

#540 

#550 

P32/LUMLNARY 

(



C
e
 

i
 

a 
a 

( 

283 

    

  

    

. . . . . P32/LUM INARY 

BHICH GALY THE . . . : . 
MINS AND SECS ARE . . . . . 
DISPLAYEC. TG . . . . . 
NEAREST SEC. - : . . . #560 
(NOTE: R2 AND RI . * . . . 
ARE MGOULARIZEC . . . “ . 
TO THE HOLR,leEes . « . . 
63 MINS 22 SECS . . - . . 
TS OLSPLAYED AS . * . . . 
C3822) . . 2 . . 

(NCTE? TIG&CDH) . . . . . 
IS AVAILABLE BY . . . . . . KEYING IN VO6ON13.) © : . . . #570 

. . . + RECORD THESE . 

. . . « VALUES . 

. . . . . . #580 

WAIT FOR KEYBOARD .. . ett t torr enna . 
ENTRY ee eee eer rere rey KEY EN PROCEED . 

TERMINATE FLASK . . . . . 
UPCN RECEIPT OF . . . . . 
PROCEED, TERMIN- . ° . . . 
ATE, OR RECYCLE . . . . » 

. . . ° . #590 

. oF . . . . 
° . . . . . #600 

. Gc Te ° . . . 

. . . : . P32/LUMINARY



HOLD 

  

SNAP 

. uae 

. BELUW 

FLASH VERB-NCUN 
TO REQUEST RES~ 
PCNSE ANC CISPL AY 
CALCULATED Com 
PONENTS OF GELTA 
V(LVb FOR CSI; 

vcé N81 
RI-CELTA VXiLV) 
R2-DELTA VYCLV) 
R2-DELTA VZ{LV} 

DELTA Wxtiv) - 
CUMPONENT GF IM~ 
PULSIVE CELTA V 
AT TIGICSI) ALGNG 
ARXVIXRe IN FPS 
TC NEAREST 21 
FPS. 

DELTA Vy¥tLvV) = 
COMPONENT UF IM~ 
PULSIVE CELT A V 
AT TLG(CST) ALGNG 
VXR. IN FPS TO 
NEAREST «1 FPS. 

CELTA vitLvi - 
COMPCNERT CF UN 

PULSIVE DELTA Vv 

AT TIG(CST) ALONG 
“RR. IN FPS Tu 
NEAREST 2.1 FPS 

WHERE & IS LM 
GEQCENTREC CEAKTE 
CRBIT) CR SELENC- 
CENTRIC (LUNAR 
CREIT? RACIUS 
VECTCR AND V IS 

a 
a 
c
c
 

S
c
 

r
e
 
r
r
)
 

  

C
e
 

a
 

ee
 

h
e
e
 

e
e
e
 

e
e
e
 

e
a
e
 

    

MONITOR USKY: 

CBSERVE VERB- 
NOUN FLASH TQ RE- 2. 
QUEST RESPONSE oe 
AND OLSPLAY OF 
DELTA VELV) FOR 

cst 

      

AM IT SATISFIED . 
WITH THESE . 
VALU ES? . 
(NUTE? CREW HAS . 
THE OPTION AT . 

THIS TIME TC RE- 
DEFINE THE DELTA . 
VCLV) COMPUNENTS . 
FOR THE SUBSEC- 
VENT THRUSTING 
MANEUVER. THIS 

CAPABILITY BILL oe 
NORMALLY BE o- 
EXERCISEC TC we 
CURREC T OUT-OF- oe 
PLANENESS BY oe 
FIRST SELECTING oe 
THE RENDEZ VOUS oe 
CUT-OF-PLANE CIS- «6 
PLAY ROUTINE oe 
(R36) (V¥90E) AND 
THEN MODIFY ING 
DELTA vY{LVi) 

      

~< 
C
r
 

r
r
 

284 
P32/ LUMENARY 

#619 

#620 

#630 

#640 

#650 

P 32/LUMINARY 

(



285 
P32/ LUMINARY 231 

CM INERTIAL VELG— 
CITY VECTCR 4T 
TIG(CS1). 

#660 KEY IN V25E se « WAIT FOR KEYBOARG 

 
 

 
 

o
 

oO 
~ 

© 
o
 = 

2 

T
o
e
 

e
e
e
 

ee 
meh 

et 
t
e
e
n
s
 

oe 
e
e
 

e
t
 

e
a
 

t
a
 

w
e
 . 

-
 

. 
1 

I 
1 

>
Z
 

‘ 
! 

' 
‘ 

t
o
w
 

. 
1 

1 
1 

w
e
e
 

. 
1 

i 
1 

o
r
o
 

: 
t 

! 
at 

& 
* 

bw 
! 

o
w
x
 

° 
w
o
t
 

' 
<x9O0 

e
t
e
 

v
e
 

two 
t 

o
,
u
0
n
 

=
 

o
t
 

ot 
3
0
7
 

w 
t
e
 
o
F
 

' 
W
a
a
 

i 
1 

' 
o
a
>
5
1
 

i
o
)
 

| 
Z
u
a
a
i
 

(
h
w
y
 

I 
a
u
l
a
 

1
9
3
1
 

' 
,
O
o
d
)
 

1 
e
e
 

e
e
 

eg 
e
w
e
 

e
e
e
 

g
p
 

t
y
]
 

i 
1% 

> 
| 

t 
a
 

r
e
 

a 
2 

oo 

eo 
ee 

h
e
r
e
 
e
r
e
n
t
 

r
e
e
 

ee 
Pr 

oe x a a ) a ay 
FR a
 
z 

> 
= 

x = 
a 

eZ 
kad 

ws 
~ 

Cn 

KEY IN PROCEED + UPON RECEIPT OF 
TERMEK— 

OR NEW DATA. 
PROCEED, 

« ATEe 

ohEwW 

DATA 
+R ---------- 

oT 
of 

«™ STCRE DATA 
a] =-------+- 

of 
o€ 

#690 

P32/t UM INARY 

  C
e
 

er 
e
r
 

C
r



  
ae 

a
 

e
m
e
r
 

e
e
e
 
e
e
e
 
t
o
e
 

wan 

BELOW eeeees 

FLASH VERB-NCLA 
TG REQUEST KES- 
PENSE ANC CIiSPLAY 
CALCULATED CUN- 
PCNENTS OF UELTA 
WELW) FGR CUOHSs 

vCé NBZ 

RI-CELTA VxXtiv) 

R2-VELTA VYCLV) 
R3-DELTA VZ{LV) 

DELIA VxtLV) - 
CUMPONENT OF [M~ 

PLLSIVE CELTA Vv 
AT TIG(CDH) ALUNG 
(RXVIXR. LN FPS 

TC NEAREST 21 
FPS. 

DELTA vYtlLv) ~ 

CCMFCNENT CF IM— 
PULSTVE DELTA ¥ 
4T TIGECLE) ALUNG 
VXR. IN FPS TC 
NEAREST «1 FPS, 

CetLTA vZlivi - 
CCMPCHENT CR I¥- 
PULSIVE UELTA v 
AT TIG(CCRK) ALGNG 
“Re. IN FPS TO 
NEAREST 4.1 FPS 

wWhERE R TS iM 

GECCENTRIC CEAKTE 
CRKBIT) CR SELENL- 
CENTRIC (LUNAR 
CREIT) RACIUS 
VECTCR AND ¥ IS 

eo
 
e
e
e
 

e
e
 
h
e
e
 

e
s
 

MGNITGR CSKY¥s 
CBSERVE VERB- 

NOUN FLASH TO RE- 
QUEST RESPONSE 
AND DISPLAY GF 
DELTA VELV) FOR 
CCH. 
CNUTEs 
IF THE DELTA V 
(ivi FOR CSI (SEE 
ABOVE) HAS BEEN 
MCCIFLED BY TEE 
CREW, THE MGDIF- 
ICATION WILL NOT 
GE REFLECTEC IK 
THE LGC COMPUTED 
VALUES FOR DELTA 
Vo¢lV) FGR COH 

DISPLAYED HERE.) 

RECUKL THESE 
VALLES. 
CNOTE: UNLIKE 
CELTA VELV} FUR 
CSI A’CVE, THESE 
VALUES CANNOT BE 
WRITTEN OVER.) 

eh
 

e
e
e
 

e
e
e
 
e
m
e
r
 

t
e
e
 

t
e
a
s
 286 

P32/ LUMENARY 

#700 

#710 

#720 

#739 

#740 

P32 /LUMINARY 

(



287 
P32/L UMINARY 

LM ENERTIAL VELG- 
«+ CITY VECTCR AT 
«+ TIG(CCH). 

a3? 

#750 

KEY IN PROCEED . « WAIT FOR KEYBOARD 

 
 

 
 

eee 

 
 

ENTRY . 

#760 

w
e
e
t
 

a 
m
u
a
 

w
o
 

<< 
8
 

ou 
w
a
y
.
 

s
e
s
 

as 
z
 

R
O
 

ee 
a
w
a
k
t
 

z
e
u
w
e
 

z
e
a
 

Z
z
V
R
r
 

e
£
o
q
 

w
a
o
g
a
 

R
e
e
m
a
 

e
e
e
 

 
 

#770 

o . 

aR o
v
 

7
 

2£ wu 

-D 

o
P
 
e
e
e
 

e
t
 
e
n
 
e
e
 

GC 16 
man 

BELCW 

e
e
v
e
e
 

#780 

TS THE FINAL FLAG 
SET? 

Ye oN 

SET MGA CISPLAY 
IN RB (EELGW) 
~coccl. 

#790 

P32 /LUMINARY



HULO 

MUN 

= SET? 

« COMPLTE IML 
« MICCLE GIMBAL 
« ANGLE AT TI 
« (CSE) FOR THE . 
» PRESENT imu . 

=» GREEATATICN . 
- WITH THE LM . 
° *X AXIS ALIG- « 
« NED @LTH THE . 
+ INET AL . 
+ THRLST VECTCR © 

  

« SET MGA LIS- 
2 « PLAY IN RG 

° (BELGW) = 
« ~CCCO2. 

FLASH VERB-NOLN TO 
KEQUEST RESPONSE ANU 

OESPLAY ™, TFI ana 
MGA 5 

V16N4S 
Ri-Pv 
Ke-TFI 
R3-NGA 

M - TRE NUMBER UF 

MARKS MOCE SINCE TRE 
RK TRACKLAG PARK 

COUNTER WAS ZERUED 

    

a 
a 
a
 
e
T
 

s
e
a
t
 e 

a 
a
 
a
 

a 

e
r
 

    

WCNITGR USKYs 

OBSERVE VERB-NULN 
FLASr TU REQUEST 
RESPCNSE AND DISPLAY 

OF My TFT AND MGA. 

Be
 

ee
 
H
e
e
 

me
 
e
h
 
e
e
e
 

S
m
e
t
 

ee
 

m
e
e
 

me
 

ww
e 

er 
M
e
e
 

e
e
e
 

Ho
 
e
n
e
 

an
e 

ta
ns
 

t
e
e
 

288 
?32/L UMINARY 

#800 

#810 

#820 

#839 

#849 

P32/L UMINARY 

(



art 

(SEE ASSUMPTIGN 6 
GF P20). 

TEL — TIME FRCM TIG 
(CSE). IN MIN AND 
SEC TC NEAREST SEC. 
MAX READING IS 59859. 
SIGN [S$ ~ BEFORE, + 
AFTER TIGECSI}. 

MGA - MIOCLE GIMBAL 
ANGLE AT TIGECSI) 
IF LM +x AXIS TS 
ALIGNEG WITH INITIAL 
THRUST DIRECTION, 
IN DEGREES TO NEAR- 
EST .01 CEGREE} 
SIGN IS ALWAYS + 
EXCEPT: 

(A) WHEN DISFLAY-~ 
EC AT ANY TIME 
CTHER THAR TRE 
LAST PASS THROLGH 
THE PROGRAM ThE 
VALLE IS -00001 

(8) CN THE LAST 
PASS wHEN THE IMU 
IS NOT ALIGNED 
THE VALUE IS 
~cccc2. 

  

WAIT FOR KEYBOARD 
ENTRY 

  

TERMINATE FLASH UPCA 
RECEIPT OF PRUCEED, 
TERMINATE, GR 
REC YCLE 

  

oe
m 

me
 
e
e
r
 
H
a
w
n
 

e
a
e
 

b
t
 

e
e
 

e
H
 

e
H
 

e
e
e
 

ee
 

e
e
e
 

e
w
e
 
w
w
 
M
e
 

ee
 
e
e
e
 

ma
 

m
e
e
 

m
e
r
 

r
e
e
 

t
e
e
s
 

  

S
e
e
r
 

e
e
e
,
 

WAS THIS THE LAST 
PASS THROUGH THE 
PROGRAM? 

o¥ Ne 

O00 i WISH TO 
TERMINATE THE 
MARK PROCESS AND 
CO THE FINAL PASS 
THROUGH THE 
PROGRAM? 

  

KEY IN PROCEED. 

. V32E 
S
S
 

a 
a 

( 
289 

P32/ LUMINARY 

#860 

#870 

#880 

#890 

P32/L UMINARY



0 oR oC . 
Wc oM “¥ . 
o£ el -Co . 
wE oN ol . 
oC oA oF . 

. oT . . 
ot ae ese ce cm enone 

- one 

. ec 
. wan 

. BEL CW 

TS THE FINAL FLAG 
SET? 

  

2 FLAG 

: nan 
. FROM 

. ABU VE 

CC FINSL AUTCMAT IL 
ke wlE ST FERMEAATE 
FcUuT INE (RCO) 

  

WAS 
PASS THRGUGH THE 
PROG 

e
e
t
 

e
o
e
r
 

e
e
 

e
e
 
e
e
e
 

bo OF 
REaU 

TRIS THE LAST 

RAM? 

  

INAL AUTOMATIC 
EST TERMINATE 

RCLTINE (ROO). 
f
e
e
t
 

e
e
 

he 
e
n
e
 

290 
P32/LUMINARY 

#9300 

#919 

#520 

#930 

P32/LUMINARY 

(



ax 

et
 

e
e
e
 

t 
o
n
 

EXIT P32 

CHANGE CCNFRGL NOTES 

REV Cl POR 25455407623 
REV OO (LUM 1A) PCR 695, 752 
REV 02 EDI TGRIAL 
REV 03 EDITORIAL 

tee 

e
e
e
 

t
w
e
e
 

e
e
 

ExIT P32 

( 
\ 

291 
P32/LUMINARY 

P32/LUMINARY



THIS PAGE INTENTIONALLY LEFT 6&LANK 

1340



ae 

PURPOSE: 

ASSUMPTION: 

PROG 

293 

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

(1) TO CALCULATE PARAMETERS ASSCCIATED WITH THE CONSTANT DELTA ALTITUDE MANEUVER (CDH), FOR DELTA V BURNS. 

(2) TC CALCULATE THESE PARAMETERS BASEO UPON MANEUVER DATA APPROVED AND KEYED INTO THE LGC BY THE ASTRONAUT. 

(2) TO CISPLAY TO THE ASTRONALT AND THE GRGUAD DEPENDENT VARIABLES ASSOCIATED WITH THE COH MANEUVER FOR APPROVAL BY 
THE ASTRGNALT/ GROUND. 

(4) TO STORE THE CDH TARGET PARAMETERS FOR USE BY THE DESIRED THRUSTING PROGRAM. 

(4) THIS PROGRAM IS BASEL UPCN PREVIOUS COMPLETION OF THE CO-ELLIPTIC SEQUENCE INITIATION (CSE) PROGRAM (P32). 
THE REFORE = 

(A) AT A SELECTED TPE TIME (NOW IN STORAGE) THE LENE OF SIGHT BETWEEN THE LM AND THE CSM WAS SELECTED TC BE A 
PRESCRIBED ANGLE (E) (NOW EN STORAGE) FROM THE HCRIZONTAL PLANE CEFINED AT THE ACTIVE VEHICLE POSITION. 

(B) THE TIME BETWEEN CSI IGNITION ANC CCH IGNITION WAS COMPUTED TO BE GREATER THAN 10 MINUTES. 

(C) TRE TIME @ETWEEN COh IGNITION AND TPI IGNITION WAS CC¥PUTED TO BE GREATER TKAN 10 MINUTES. 

{D)) THE VARIATICN CF THE ALTITUCE CIFFERENCE BETWEEN THE ORBITS WAS MINIMIZED. 

(E} CSI BURN WAS CEFIAEC SUCH TFAT THE IMPULSIVE DELTA V WAS IN THE LM HORE ZONTAL PLANE AT CSI IGNITION. 

(F) TRE PERICENTER ALTITUDES OF THE CRBITS FCLLGWING CSI AND COF WERE CCMPUTED TO BE GREATER THAN 35,000 FT 
(LUNAR CREIT} GR 85 NM FOR EARTH ORBIT. 

(G6) THE CSI AND CDH MANEUVERS WERE ASSUMED TC BE PARALLEL TO THE PLANE UF THE CSM ORBIT. HOWEVER, C2EW MODIFICA- 
TICN GF DELTA v (LV) COMPONENTS MAY HAVE RESULTED EN AN OUT~OF-PLANE CSI MANEUVER. 

(2) LGC COMPUTED VARIABLES MAY BE STOREU FOR LATER VERIFICATION BY THE GRGUNC. THESE STORAGE CAPABILETIES ARE 
NCRMALLY LIMITEC GNLY TO THE PARAMETERS FOR UNE THRUSTING MANEUVER AT A TEME EXCEPT FOR CONCENTRIC FLIGHT PLAN 
MANELVER SEQLENCES. 

(3) THE RENCEZVCUS RACAR MAY OR MAY NOT BE USED TO UPDATE THE LM OR CSM STATt VECTCRS FOR THIS PROGRAM. IF RADAR 
LSE LS DESIREO THE KADAR WAS TURNED CN ARD LOCKED GN THE CSM BY PREVIDUS SELECTION OF P20. RADAR SIGHTING MARKS WILL 
BE MAUVE AUTOMATICALLY APPROXIMATELY UNCE A MINUTE WHEN ENABLED BY THE TRACK AND UPDATE FLAGS (SEE P20). THE RENDEZVOUS 
TRACKING MARK CCUNTER IS ZERCEC eY TRE SELECTION OF P20 AND AFTER EACH THRUSTING MANEUVER. 

(4) TRERE IS NU KREQUIKEMENT FUR 1$5 OPERATION DURING THIS PRCGRAM UNLESS AUTCMATIC STATE VECTOR UPDATING I$ DESIRED 
BY THE KENCEZVOUS NAVIGATICN PROGRAM (P20). IF SELECTED, P20 WILL DEFINE THE STATUS CF THE ISS. 

{5} TRIS PROGRAM [S SELECTED BY THE ASTRCNAUT BY GSKY ENTRY. 

Loc ORELUND CREW 

P33/L UMINARY
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TPIS 
VO6 N75 
RI-DELTA ALT 

(CCh) 
RZ2-DELTA TEéCDH/ 

TPL) 
R3-CELTA TUTPI/ 

TPL) 

OELTA ALT (Cor) — 
THE ALTEFLUDE BE- 
TWEEN TRE ACTIVE 
ANC PASSIVE VE- 
HECLE URBITS AT 
TAIG(CCH). SIGN IS 
+ WHEN THE ACTIVE 
VEHICLE [1S BELGh 
TRE PASSIVE 
VEHICLE. EN RAUT- 
ICAL MILES TO THE 
AEAREST «1 NM 

OELTA T(CCE/TP I)- 
TEG(TPI) AS CE- 
FINED BY THES 
PROGRAM MINUS 
TiG{COH). CUK- 
PUTED IN HRS 

MINS» AND SECS CF 
eHICH CALY THE 
MINS AND SECS ARE 
OISFLAVEC. 

DELTA TCTPI/TPII- 
TIG(TPL) AS C= 
FINEG BY THIS 
PROCKAM MINUS 
TIG(T#I) OS Ce- 
FINED cAnLifk EY 
P32. CUMPUTEC IN 
HRS, MIKS, AND 
SECS UF RHICH 
CNLY TEE MIS ANG 
SECS Ake UIS- 
PLAYED. 
(NCTES R2 ANC RS 
AKE MCOLLARI ZtU 
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VALUES 

KEY IN PROCEED 
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RI-CELTA Vx tive 
R2-DELTA VY{LV) 
R2-VELTA VZILV) 

DELTA vVxdly) - 
COMPGNENT OF IM- 
PULSIVE DELTA V 
AT TIG(CDH) 
ALONG (RXV IKRe 
In FPS TOC NEAR- 
EST .1 FPS 

DELTA vYlive ~ 
COMPONENT OF 
IMPULSIVE CELTA 
VAT TIG(CDH) 
ALONG VXR. IN 
FPS TC NEAREST 
ol FPS 

CELTA vZ(Lv? - 
COMPUNENT GF I 

PULSIVE GELTA Vv 
AT TIG(COHE 
ALONG -R. 
WHERE & IS LM 
GEOCENTRIC (EARTH 
CRBIT) OR S&L ENU- 
CENTRIC {LUNAR 
GRBIT} RADELS 
VECTCR ANC Vv IS 
LM LAExTIAL VELC- 
CITY VELTUR AT 
T1IG¢CCH). IN FPS 
TG NEAREST «1 FPS 

WAIT FUR Ke YSUARD 
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WITH THESE 
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{NOTES CRE HAS 
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TRIS TIME TC 
REDEFINE THE 
OELTA Vv (LV) 
COMPCNENTS FCR 
THE SUB SEQUENT 
ThRUSTING MAN 
EUVER. THIS 
CAPABILITY WILL 
ACRMALLY BE 
EXERCISED 10 
CORRECT OUT-OF- 
PLANENESS BY 
FIRST SELECTING 
THE RENDEZVOUS 
GUT-CF-PLANE 
DISPLAY ROUTINE 

(R36) (VICE) 
AND THEN MGDIF- 
YING DELTA VY 
CLVDD. 
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- SET? 

COMPUTE IMU : 
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ANGLE AT TIG . 
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VIEN4S 
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(SEE ASSUMPTION 6 
CF P2C) 

TFL ~ TIME FROM TIG 
(COH). Ih MIN AKT 
SEC TO NEAREST SEC. 
MAX REACING IS 59859. 
SIGN IS - BEFCRE + 
AFTER FIG(COH). 

MGA ~ MIOOLE GIMBAL 
ANGLE AT GETI{COH) 
IF LM 4K AXIS IS 
ALIGNED WETH [NE TLAL 
THRUST CIRECTION. IN 
CEGREES TC NEAREST 
+01 DEGREE 
SEGN IS ALWAYS + 

EXCEPT; 

(A) WREN CEISPLAY- 
ED AT ANY TIME 
OTHER THAN THE 
LAST PASS THROUGH 
THE PRCGRAW¥ THE 
VALUE [S$ -00C01 

(8) CN THE LAST 
PASS WHEN THE IMU 
US NCT ALIGNEC 
THE VALLE 1S 
-00002. 

WAIT FOR KEYBOARD 
ENTRY 

TERMINATE FLASK UPCN 
RECELPT Cr PRUCEEU, 
TERMINATE, UR 
RECYCLE 
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WAS THIS THE LAST 

   

PASS THROUGH THE 
PRUGRAM? 
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DO I hISH TO 
TERMINATE THE 
MARK PROCESS ANC 
OO THE FINAL PASS 
THROUGH THE 
PROGRAM? 

e
r
 

| 

KEY IN PROCEED. « 

V32E 
eh
 

e
e
t
 

ee
 

e
r
e
 

e
e
e
 

t
o
e
?
 

r
r
 

r
e
 

2
 

305 
P33/L UMINARY 

#540 

#550 

#560 

#579 

PAI/LUMINARY



    

a ok -C . . . 
ao oM oY . . wet eeeeraee 
aE al of . . 
aE oN ol . . 

oD oA «E . . 
. -T . . . 
. o£ . 6 teen owen eee 
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. . wen e eee eneenee PASS THRCUGH THE 
. Gc Te . PROGRAM 7 
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. @ELOW . ¥ . 

1S THE FINAL FLAG . . . 
SET? . . ences 

+Y Re . . 

« SET THE FINAL . . 
2 FLAG . . 

: wae : man 
. FRCM . From 

* ABCVE . ABOVE 

CC FINAL AUTUMATIC * . DU FINAL auTcMaTIc 

FEQUEST TERMINATE wee ee ese cwceseeeoeee REQUEST TERMINATE 
RULTINE (RCC) . . KCUTINE {ROO}. 
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LOGIC REV OL PCR 540,623 
REV 02 PCR 752¢ ECITGRIAL 
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PURPOSE: 

ASSUMPTIONS: 
+ 

+02 
+EDIT 
+ 

PREG 
CONT 

309 

TRANSFER PHASE INITIATION (TPL) PROGRAM (P34) REV 02 12/03/69 

(1) TO CALCULATE THE REQUIRED DELTA V ANO CTHER INITIAL CONCITIONS REQUIRED BY THE LGC FOR LM EXECUTION OF THE 
TRANSFER PhASE INITIATION (TPL) MANEUVER, GIVEN: 

(AY TIME OF IGNITION TIGETPI) OR THE ELEVATION ANGLE (€} OF THE LM/CSM LOS AT Tet TPT) 

{€) CENTRAL ANGLE CF TRANSFER (CENTANG) FROM TIG( IPI) TO INTERCEPT TIME (TIG(TPF)). 

(2) TO CALCULATE TEGtTPE) GIVEN E GR & GIVEN TIGCTPID. 

(3) TU CALCULATE THESE PARAMETERS BASEC UPCN MANEUVER CATA APPROVED AND KEYED INTO THE LOC BY THE ASTRONAUT. 

(41 TC GEISPLAY TU THE ASTRONAUT AND THE GROUND CERTAIN DEPENDENT VARIABLES ASSCCEATEC wITk THE MANEUVER FOR 
APPROVAL BY THE ASTRCNALT/GRCUNE. 

(5) TC STOKE THE TPT TARGET PARAMETERS FUR LSE BY THE DESIRED THRUSTING PROGRAM. 

(1) LGC COMPLIEO VARIABLES FAY BE STCREC FGR LATER VERTFICATICN BY THE GROUND. THESE STORAGE CAPABILITIES ARE LIME TED 
CNLY TC THE PARAMETERS FOR ONE THRUSTING MANEUVER AT A TIME, EXCEPT FOR CONCENTRIC FLIGHT PLAN MANEUVER SEQUENCES. 

(2) THE RENDEZ VOUS RADAR MAY GR MAY ACT BE USED TO UPDATE THE LM OR CSM STATE VECTORS FUR THIS PROGRAM. TF RADAR 
USE IS DESIRED THE RADAR SHOULD BE TURNED UN AND LOCKED ON THE CSM BY PREVIOUS SELECTION CF P22. RADAR SIGHTING MARKS 
wILL BE MADE AUTOMATICALLY APPRCXIMATELY CACE A MINUTE WHEN ENABLED BY THE TRACK ANO UPDATE FLAGS. THE 
RENCEZVOUS TRACKING MARK COLNTER TS ZERGED BY THE SELECTIGN OF P29 AND AFTER EACH THRUSTING MANEUVER, 

(3) THERE 1S NU REQUIREMENT FOR ISS CPERATICN DURING THIS PROCRAM UNLESS AUTOMATIC STATE VECTUR UPDATING IS SESIRED 
BY TRE RENDEZVWJUS NAVIGATION PROGRAM (P20). LF SELECTED, P20 WILL DEFINE THE STATUS OF THE ISS, 

14) GhCE THe PARAMETERS REQUIRED FCR CCMPUTATIUN OF ThE MANEUVER HAVE BEEN COMPLETELY SPECEFIES, THE VALUE OF THE 
ACTIVE VEhECLt CENTRAL ANULE OF TRANSFER IS COMPUTED AND STCReD. THIS NUMBER wILL BE AVAILABLE FUR DIS2LAY TO THE 
ASTRONAUT TRRCUGH THE USE CF VO6NS2. 

THE ASTRUNALT BCULD CALL THIS CASFLAY TC VERIFY THAT TRE CENTRAL ANGLE UF TxANSFER SF THE ADTIVE VEHICLE 1S NOT 
WEFFIN 170 Tu isu DeoREES. TF THE ANGLE IS WITHIN THIS ZUNE THE ASTRONAUT SHOULD REASSESS THE INP JT TARGETING 
PAKAMETERS cCASEC UPCA LELTA vy ANC EXPECTET MANEUVER TIME. 

(>) TRIS PRUGKAM [S$ SELECTEO BY THE ASTKONALT &Y USKY EATRY. 

Lec CRCURCT CREW 

P34/LUMI NARY



START TRANSFER PEASE 
INITIATION PROGRAM 
(P34) 
OISPLAY P34 

FLAG 

  

43L0 6 FLASH VERG-NCUA TC 
ee eweeees REWLEST RESPGNSE AND 

    

«CREW 
«PROGRAM 
«SELECT LON 

THAN SF ER 
WT EAT ION 
(P34) 

ee eceececoees KEY IN 
PHASE I 
PROGRAM 

  

. MONI TOR OSKYs 
CBSERVE DISPLAY OF 

« MON ETUR 
e+ OBSERVE 
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VERB-ACUR 
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SNAP 4 GESPLAY STORED TIG = seeacasccccscecesees FLASH TU REQUEST . 
(TPL) CALCULATEC . ++ RESPONSE AND DISPLAY . 
FROM PREVIOUS . » CF TIG(TPL) . #60 
PROGRAMS = oe + STORED FROM PREVIOLS . 

VCO N37 oe = PROGRAMS. . 
K1-TIG(TPL)-HRS - - foots cee n enn e-- . 
R2-TIG(TPLI-MIN oe . . . 
R3-TEG CTPLD-SEC wo. . . . 

TIG(TPL}-TIME CE TPL 2. . - . 
IGNITEGN (GET). eo . - . 
IN HRS, MIN, SEC oe . . . 
TG NEAREST 01 SEC se . . . #70 

. - + AMT SATISFIED WITH . 
. oo. + THIS VALUE? . 
. oe + «NOTE: THIS PRCGRAR . 
. oo. + ALWAYS REQUIRES AN. 

. - « INITIAL VALUE OF . 
. oe + TIGCTPI} WHICH IS . #90 
. =e + WITHIN 30 MINUTES . 
. . oe + OF THE ACTUAL VALUE. 
. oe +» EVEN IF TIG(TPI) IS. 
. - - + TO BE CALCULATED . 
. oe « FROM A SPECIFIED E.) . 

. eo. i tadeteteeteiaieenenate oe #90 

. oe + RECORD THIS oo. 
. 1 «VALLE ar 

aAILT FOR KEY ECARD aa eeeensesenevcecsene KEY IN PROCEED . . 

ENTRY ase 8 Tt rte ere . . 

oe . oo. #100 

TERMINATE FLAS! UPCK oe * «+ KEY IN V25E AND . 
RECEIPT OF PROLEEDy cceveccccesccccveccovencs LOAL THE DESIRED - 
TERMINATE, oo - 6 TG . 
OR NER DATA . . *. oo . 

ee | «NEw oo. . . 
aR oE - VATA . 7 oe . #110 

: . . oo. 8 . P34 /LUMINARY
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CEFINt CENTANG = 
130 CEGREES FOR 
DISPLAY BELCA, 
  

  

HOLD. FLASH VERB-NCUR 
TO REQUEST RE Sp— 
CNSE 4NC CIS Pi ay 
GF N; STORED Ey 

ANC CENTANG: 

VCO NOD 
kK I-N 
R2-£ 
R3-CENTANG 

  

N-THE FLTLRE AP 
SIDAL CROSSING 
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CBSERVE VERB-NCUN . 
FLASH TO REQUEST . 
RES PENSE AND CESPLAY . 
OF Ns STORED Ey AND. 
CENTANG. . 
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CAPCCENTER CR 
PER ICENTER}) UF 
THE ACTIVE 
VEHECLE AT 
WHICH TIG (COH) 
ShCULD CCCuR. 

0000 l= FIRST 
000 02=SECUNE 
ETC. 

(notes 

IN THES CASE, N IS 
TRE NUMBER OF TAR- 
GET OFFSETS. WHER 
N IS ZERO, USE CO- 
KIC INFEGRAT ION TC 
DETERMINE THE IK- 
ITIAL POSITION AND 
VELCCITY GF THE 
TARGET AT INTER— 
CEPT TIME. WEEN N 
TS NCN-ZERG, USE 
PRECISION INTEGRA-— 
TION ANC TRE INDI- 
CATED NUMBER CF 
OFFSETS.) 

CCCCO-KEPLER CO&- 
NIC INTE- 
GRAT ICN 
wi TH NG 
TARGET 
CFFSET 

O0001-PRECISION 
INT EGRA-— 
TICN wl TH 
ONE TARGET 
CFFSET 

0000Z-PRECISIUN 
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PURPQSE: 

ASSUMPTICNS: 

PROG 
CONT 

335 

TRANSFER PHASE MIDCCURSE (TEM) PROGRAM (P35) REV 03 12/03/65 

(L) TC CALCULATE THE REQUIRED DELTA V AND OTHER INITIAL CONDITIONS REQUIRED BY THE LGC FOR LM EXECUTION OF THE NEXT 
MIOCOURSE CORRECTEON OF THE TRANSFER PHASE OF AN ACTIVE LM RENDEZVIUS. 

(1) THERE IS NU REQUIREMENT FOR ISS UPERATIGN DURING THIS PROGRAM UNLESS AUTOMATIC STATE VECTOR UPDATING IS DESIRED 
BY THE RENDEZ VOUS NAVIGATIGN PRCGRAM (P20). IF SELECTEC, P20 WILL DEFINE THE STATUS OF THE ISS. 

(2) THE RENDEZVOUS RALAR IS ON AND IS LOCKED GN THE CSM. THIS WAS DONE DURING PREVICGUS SELECTION CF P20. RADAR 
SIGHTING MARKS BILL BE MADE AUTCMATICALLY APPROXIMATELY ONCE A MINUTE WHEN ENASLEO BY THE TRACK AND UPDATE FLAGS. 
THE RENOEZVUUS TRACKING MARK COUNTER 1S ZERCED BY THE SELECTIGN CF P20 AND AFTER EACH THRUSTING MANEUVER. 

(3) THE TIME OF INTERCEPT (TCIATI) WAS CEFENED 8Y PREVIGUS COMPLETION DF THE TRANSFER PHASE INITIATION (TPIT) PROGRAM 
(P34) AND ES PRESENTLY AVAILABLE IN LGC STORAGE. 

(4) 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 STGRED. THIS NUMBER WILL BE AVAILABLE FOR UISPLAY TO THE 
ASTRCNALT THRCUGH TEE USE CF VO6N52. 

THE ASTRONALT WCULO CALL THIS O1SPLAY TC VEREFY THAT TFE CENTRAL ANGLE OF TRANSFER GF THE ACTIVE VEHICLE IS NOT 
wITFIN 170 TC 190 DEGREES. LF THE ANGLE IS WITHIN THIS ZGNE THE ASTRONAUT SHOULD REASSESS THE INPUT TARGETING PARA- 
METERS BASEC UPCN DELTA V ANC EXPECTEC MANEUVER TIME, 

(5) TRE PROGRAM IS SELECTED BY THE ASTRUNAUT BY DSKY ENTRY PRIGR TO ANY ANTICIPATED RENDEZVOUS MIDCOURSE CORRECTION. 

Lec GRCUAD CREW 

CREW 
«PROGRAM 
» SELECTICN 

START TRANSFER PRASE . KEY IN TKANSFER 
MIOCOLR SE (TPM) eee eee cesecesenvesee PHASE MICCOURSE 
PRCGRAY (P35). * (TPM) PROGRAM (P35) #10 
OLSPLAY P35. V37E 35E 
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