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DPS ABORT PROGRAM (P70) REV 02 12/03/69 

(1) TO CONTROL A PGACS CCNTROLLED OPS ABCRT FROM THE POWERED LANDING MANEUVER (P63, 64,65, OR 66) WHEN REQUIRED. 
(SEE ASSUMPTION (1)). 

(1) THIS PROGRAM WILL CCNTROL A DPS ABORT IN ONE GF Th WAYS: 

(A) IF THE ALTITUCE IS GREATER THAN 25,000 FT, THIS PROGRAM WILL COMMAND MAXIMUM DPS THROTTLEs CONTINUE DPS 
THRUSTING, PERFORM AN ATTITUDE MANEUVER {USING THE RCS) TO THE CORRECT ATTITUDE TO CONTINUE THE ABORT 
ASCENT, ANC COMPLETE THE ABORT ASCENT TO INSERT THE LM ON AN ABORT ORBIT. 

(Bd IF THE ALTITUDE IS LESS THAN 25,000 FTy THIS PROGRAM WILL COMMAND MAXIMUM DPS THROTTLE AND ENTER A 
VERTICAL RISE PHASE WHICK WILL TERMINATE EITEKER WHEN THE LM ALTITUDE EXCEEDS 25,000 FT. OR WHEN 
THE LM VERTICAL VELOCE TY 1S GREATER THAN 40 FT/SEC. 

CURING TRE VERTICAL RISE PHASE, THE VEHICLE IS MANEUVERED TO ALIGN THE LM 4X AXIS WITH THE 
LOCAL VERTICAL (USING THE RCS), ANC THE LM +¥ AXIS NORMAL TJ THE ANTICIPATED PITCH MANEUVER PLANE. THE 
PROGRAM WILL THEN PETCH THE LM TO THE CORRECT ATTETUDE FOR ASCENT, ANO COMPLETE THE ABORT ASCENT TO 
INSERT THE L* CA AN ABCRT ORBIT. 

(2) THE ABORT ORBIT 1S CEFINED IN SECTION 5.4.3 OF R567. 

(3) THE LM IS ON THE PCRERED LANDING DESCENT SOMEWHERE BETWEEN DPS IGNITION FOR THE MANEUVER (P63) AND DPS SHUTDOWN 
ON THE LUNAR SURFACE (P65 OR PGE). 

(4) THE CSM IS IN A NEAR CIRCULAR CREET ARCUNT THE MOON AT A NOMINAL ALTITUDE OF 60 NAUTICAL MILES. THE CSM IS 
MAINTAINING A PREFERRED TRACKING ATTITUDE FOR OPTICAL TRACKING GF AND RR TRACKING BY THE LM. 

(5) THE IML IS UN AND ACCURATELY ALIGNED TO THE LANCING GRIENTATION. THE MOST RECENT IMU ALIGNMENT {FINE) TOOK PLACE 
DURING THE BRAKING PHASE PRUGRAM (P63) PRIOR TO DPS IGNETION. 

(6) THE LANDING RADAR (LR? IS ON AND WAS CHECKED GUT WHEN IN POSITION #1. THE LGC/LR OPERATION IS UNOER THE CONTROL 
OF TRE CESCENT STATE VECTOR UPDATE ROUTINE (R12). 

(7) THE RENDEZ VOLS RADAR (RR) WAS ENERGIZED ANG CHECKED OUT PRIOR TO SELECTION OF THIS PROGRAM. 

(8) THE LANCING ANALOG CISPLAYS ROUTINE (R10) IS ENABLED UPON ENTRY TO THIS PROGRAM, HAVING BEEN ENABLED BY P63. 
R10 USE GF RR COUS IS INHIBITED BY THIS PROGRAM. RIO 1S TERMINATED UPON TERMINATION OF AVERAGE G. 

(9) THE OPS IS NOT THROTTLABLE OVER THE WHOLE RANGE FROM ZERO TO MAXEMUM. IT MUST BE OPERATED EITHER AT MAXIMUM 
THROTTLE Ok OVER A SPECIFIC THRCTTLE RANGE GF LOWER SETTINGS. THESE THROTTLE SETTENGS ARE SPECIFIED IN SECTION 5 OF 
R567 AND ARE TOTAL THROTTLE SETTINGS, £.&.s THE SUM UF THE MANUAL SETTING {WHOSE MINIMUM IS 10 PERCENT} AND THE 
PGNCS CGMMANDED SETTING. 

THIS PROGRAM ASSUMES THE THROTTLE CCNTRCL TO be IN AUTC (FHE CPS RECEIVES THE SUM OF THE MANUAL AND PSNCS 
CCMMANUEC SETTINGS) ANC THE MANUAL THRUTTLE TO BE SET AT A LEVEL LESS THAN THAT REQUIRED BY THE LGC. THE LGC WILL 
CCRRAND MAX£MUP FRRCTTLE FCR ALE CPS THRUSTING CONTRCLLELC BY THIS PROGRAM. 

(10) TRE X-AXIS GVERRICE UPTION PROVIDES THE CREW WITH THE ABILITY TO EXERCISE MANUAL CONTROL ABOUT THE LM X AXIS 
ITH THE ATTITUDE CCNTRCLLER EVEN TtCUGH ThE PGNCS ATTITUCE CONTROL MODE IS AUTO. WHEN THE CONTROLLER 1S RETURNED 
TO DETENT THE PGNCS DAMPS THE YAhw RATE, STORES THE YAW ATTITUCE WHEN THE YAW RATE IS CAMPED, AND THEN YAINTAINS THAT 
ATTITUCE. 

THE X-AXE'S CVERRICE CPTICN IS ALWAYS AVAILABLE TC TFE CREW EXCEPT WHEN THE LGC IS SPECIFYING A DESIRED YAW 
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ATTITUDE. THUS THE CPTICK IS INHIBITED BY THIS PROGRAM ONLY IN THE CASE JF ASSUMPTION (1918) ABOVE, UNTIL THE 
CUMPLETIUN OF THE PITCH MANEUVER TO THE ATTITUDE FOR THE ASCENT MANEUVER. 

(115 IF A THRUSTEAG MANEUVER IS PERFORMED WITH THE GUIDANCE CONTROL SWITCH IN PGNS AND THE MODE CONTROL SWITCH 
IN AUTOs THE PGNCS #ELE CONTRUL THE TOTAL VEHICLE ATTITUDE AND GENERATE EITHER MODE I OR MODE if ATTITUDE ERRORS 
ANC VERICLE ATTITUDE RATES (SEE ASSUMPTION (13)) FOR DISPLAY CN THE FOAI. THE CREW MAY EXERCISE CONTRGL AROUND THE 
YA AXIS CNLY WITH THE ACA (x-AXIS CVERRIDE) IF THE X-AXIS OVERRIDE CAPABILITY IS PERMITTED BY THE PROGRAM IN PROCESS. 
THIS MANUAL CONTRUL WILL SE IN THE RATE COMMANO/ATTITUCE HOLT MODE, 

If A THRUSTING MANEUVER IS PERFORMEO WITH THE GUIDANCE CONTROL SWITCH IN PGNS AND THE MCDE CONTROL SWITCH IN 
ATTITUDE HOLD THE PGNCS WILL HOLO THE VEHICLE ATT ITUCE ANC WILL GENERATE EITHER MODE I OR MODE LI ATTITUDE ERRORS 
FOR DISPLAY ON THE FDAL. THE CREW MAY EXERCISE MANUAL ATTETUOE CCNTROL ABCUT ALL VEHICLE AXES WITH THE ACA IN 
ELTHER THE RATE COMMAND CR MINIMUM IMPULSE MODE DEPENDING UPON THE STATUS OF THE PULSES FLAG. IT 1S STRONGLY 
RECOMMENDED THAT POWERED FLIGHT NOT BE ATTEMPTED IN THE MINIMUM EMPULSE MODE. THE PULSES FLAG 1S SET OR RESET BY 
EXTENDED VERBS 76 (MINIMUM IMPULSE} AND 77 (RATE COMMAND) RESPECTEVELY. THE PULSES FLAG IS ALSO RESET BY P12, P40, 
Pals P42s P63+ P70 F71 ANC R40 AT MAIN ENGINE IGNITION+ WITH THE EXCEPTION OF THESE CASES, MODE SELECTION 1S ALWAYS 
BASE UPON THE LAST ENTRY MADE IN THE DSKY. DURING A THRUSTING MANEUVER IN PGNS/ ATTITUDE HOLD MODE THE PGNCS WILL 
ACT EE RESPUNSIELE IF REGISTER CVERFLOWS OCCUR WITHIN THE LGC. 

(12) CONTROL OF THE LM DPS, RCS, ANDO APS ES TRANSFERRED FROM THE PGNCS TO THE ABORT GUIDANCE SYSTEM {tAGS) BY PLACING 
THE GUID CONT ShiTCt FROM PGNS TO AGS. 

THE AGS ®ILL 6E CAPABLE CF TAKENG CVER CONTROL CF THE LM QURING ANY PORTION OF THE LUNAR DESCENT OR ASCENT OR 
OQURING EITHER OF THE ABORT PROGRAMS {P70 GR P71). THE AGS WILL GUIDE THE LM TO A SAFE ORBIT. 

ThE AGS MAY BE INITIALIZEO BY TEE LGC AT ANY TIME BY MANUAL SELECTION OF THE AGS INITIALIZATEON ROUTINE (R47). 
IN THE EVENT THAT THE GUIDANCE CENTRCL SWITCH IS CHANGEL FROM PGNS TO AGS DURING A THRUSTING MANEUVER, THE LGC 

wILL CONTINUE COMPUTATION OF POSITION ANO VELOCITY, THE DESIRED THRUST VECTOR, AND TRE OESIRED ATTITUDE ERRORS; HOW- 
EVER THE PGNCS WILL ACT BE RESPONSIBLE IF REGISTER OVERFLOWS GCCUR WITHIN THE LGC. 

113) TRE PGNCS CAN GENERATE TWO TYPES OF ATTITUDE ERRORS FOR OLSPLAY GN THE FCAI? 

MODE I - SELECTEC BY EXTENDED VERS 61. AUTOPILOT FOLLGWING ERRIRS USED AS A MONITOR OF THE OAP*S ABILITY 
TO TRACK ALTOMATIC STEERING CCMPANDS. 

MCCE ii- SELECTED BY EXTENDED VERB 62. TOTAL ATTITUDE ERRORS USED TG ASSIST CREW EN MANUALLY MANEUVER ING 
THE VERICLE. 

PGNCS-DERIVED VEHICLE ATTITUDE RATES MAY ALSC BE DISPLAYED VIA SELECTION BY EXTENDED VERB 60. 
MCDE EE ATTITUDE EFRGR DISPLAYS ARE AUTOMATICALLY SELECTED AT THE BEGENNENG OF R60. BETH THE EXCEPTIONS INDICATED 

IN ASSUMPTION (11) ABOVE, DISPLAY SELECTICN IS ALWAYS BASEL UPON THE LAST ENTRY MADE IN THE DSKY. FOR A MORE DETAILED 
CESCRIPTION OF THESE DISPLAYS REFER TO SECTION 3 OF R567 (PARA. 3.2.62). 

(14) THE LOAD DAP DATA RCLTINE (RO3) WAS COMPLETED PRIGR TU OPS IGNITION FOR THE POWERED LANDING MANEUVER AND SHOULD 
NOT BE SELECTED DURING THIS PROGRAM. 

(15) DURING DPS BURNS CALY¥s THE PITCH-RCLL RCS JET AUTOPILOT (u AND ¥ JETS) MAY BE DISABLED (V65) OR ENABLED (V75) 
BY EXTENCED VERB AS SHOWN. THIS CAPABILITY 1S INTENDED TC BE USED TO PREVENT LM AND CESCENT STAGE THERMAL CONSTRAINT 
VIGLATIGNS DURING CS¥-CCCKEE DPS BURNS (P40). THE CAPABILITY EXISTS DURING P63 AND P70 ALSQ.« PERFORMANCE CF FRESH 
START (V36E}) WELL ALWAYS ENABLE THE PITCH-RCLL JETS~ 

(16) THIS PRCGRAM MAY GE CALLEE IN TWO WAYS: 

(A) ABURT PUSHBUTTON - IF THE ABORT PUSHBLITEN IS USED DURING THE PCWEREO CESCENT IT WILL BE DETECTED BY 
THE ABCRT CISCRETES MONITOR ROUTINE {RIL}. RLI WILL THEN CALt THES PROGRAM. 

(b} V37E70E - THIS PROGRAM MAY BE CALLED BY THE SAME PROCEDURE AS OTHER PRCGRAMS ARE MANUALLY CALLED. 

(17) THE LOC wELL NET ALTCRATICALLY SELECT TEE APS ABORF PROGRAM (P71) 1F OPS FUEL € XHAUSTION OCCURS DURING 
EXECUTION GF P70. THE CRew MUST ANTICIPATE UPS FUEL EXHAUSTION AND SELECT P7L BY THE ABGRT STAGE PUSHBUTTON OR 
Ey W3TETLE. 

{18} ThE ASTRUNAUT MAY MONITOR THE FOLLOWING ADDITIONAL PARAMETERS DURING THIS PROGRAM BY KEYING IN V16N77E: 

P7C/LUMI NARY
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V16ON77 
R1L-TG 
RZ-VOY) 
R3-BL ANK 

wHERE = 
TG - THE ESTIMATED TIME OF FLIGHT FROM THE PRESENT TIME TO THE ACCOMPLISHMENT OF THE ASCENT 

INJECTION CCNCIT IONS. POLARITY IS -. IN MINS AND SECS TO NEAREST SEC. MAX READING IS 59859. 

VY) ~ THE MAGNITUDE OF THE LM VELOCITY COMPONENT NORMAL TO THE CSM ORBITAL PLANE. IN FPS TO 
NEAREST 1 FPS. 

(19) THE ASTRONAUT MAY MONITOR THE FOLLOWLNG ADDITIONAL PARAMETERS AT ANY TIME DURING THIS PROGRAM AFTER TIG BY 
KEYIAG IN V16N85E: 

VIONSS 
RL-VGX ELH) 
R2-VG VCLM) 
R3-vGZ(LM) 

FOR DEFINITIONS, SEE LOGIC BELOCH. 

(20) THE ASTRONAUT MAY OBSERVE THE FOLLOWING ADDI TIGNAL PARAMETERS DURING THIS PROGRAM BY KEYING IN VOONTOE: 

VCENT6 
R1I-COWNRANGE VELOCITY (VER) 
R2-RACIAL VELCCITY ¢H DOT F} 
R 2-CRO SSRANGE 

WHERE: DCWNRANGE VELOCITY - ThE HORIZONTAL DOWNRANGE VELICETY AT INJEC TION. 

RADIAL VELOCITY - THE RADIAL VELOCITY AT INJECTIGN (THIS VALUE WILL BE DRAWN FROM PAD-LOADED 
ERASABLE STCRAGE LOCATION). 

CROSSRANGE — THE DISTANCE BETWEEN THE LM ORBITAL PLANE AFTER INJECTION AND THE LM POSITION 
VECTOR AT T1Gs (FOR THIS PROGRAM, THE CROSSRANGE VALUE IS RESTRICTED IN MAGNITUDE TO PAD-LOADED VALUE. 
PRESENTLY THE MAXIMUM ALLOWABLE VALUE IS CCASTRAINED TO BE 0.5 DEGREE (APPROXIMATELY 8 NeMe)). 

Lec GROUND CREW 

{NOTES ALL LOGIC IN 
THE LGC COLUMN DES (NOTE: ALL LOGIC IN 

PTC/LUMINARY
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TEMP 
HOLO 

MON 

  

. GIMBAL ANGLES 
. AND ORI VE THE 
. ICCUS (USING 
- FINCCOUR) TO 
. ALIGN THE LM 
. +X AXIS WITh 
5 THE PRESEAT 
. LOCAL VERTICAL 
. {UP}, THE LM 
. +Y AXES NCRMAL 
. TO THE ANTI- 
. CLIPATECD PITCH 
. MANELVER PLANE 
. FOR THE ASCENT 
. ANC THE LM #2 
. AXIS DOwN— 
. RANGE. 

«« DISPLAY CN DSKY: 

VO6N63 
RL-VI 
R2-H DaT 
R3-h 

Vi - MAGNITLDE OF LM 
INERT EAL VELOCITY 
WLTH RESPECT TC THE 
REFERENCE CUORDINATE 
SYSTEM. IN FPS TC 
NEAREST 41 FPS. 

H DCT ~ THE PRESENT 
RATE OF CHANGE UF 
ALTITUCE (FF). POLA- 
RITY INGICATES CES- 
CENT (-} GR ASCENT 
(4). IN FI/SEC TO 
NEAREST ol FT/SEC. 

bk - TRE PRESENT 
ALTITWE CF THE LM 
ABUVE THE LM PUSI- 
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OBSERVE DISPLAY 
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TION VECTGR AT THE 
DESIGNATED LANDING 
SITE. FCLARITY IS + 
FOR ALTITUDES 
GREATER ThAN THE 
ABOVE RACIUS. IN 
FEET TO NEAREST 
FOOT. 
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MONITOR DSKY, FDAI, 
AND OUT THE WINDOW; 

(Ar IF HIS 
GREATER THAN 
#25000 THE 
PGNCS WILL MANEU- 
VER THE LM TO THE 
CGRRECT ATTITUDE 
TG PERFORM THE 
ASCENT ABORT - 

{B) IF H IS LESS 
THAN 425000 THE 
X“AXITS OVERRIDE 
OPTION IS INHI- 
BITEC. THE PGACS 
WILL MANEUVER THE 
tM TO LOCAL VER~ 
TICAL (LM +x AXES 
UP} ANO YAW THE 
LM SC WINDOWS ARE 
DGWNRANGE. THE 
LOCAL VERTICAL 
ATTITUDE WILL BE 
MAINTAINED UNTIL 
H IS GREATER THAN 
#25000 OR H DOT 
1S GREATER THAN 
#00400 AT WHICH 
FIME THE PGACS 
WiLi: MANEUVER 
(PITCH) THE iM TO 
THE CORRECT ATTI- 
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TUDE TO PERFORM 
THE ASCENT ABORT 
AND THEN THE 
X-AXTS OVERRIDE 
CPTION IS 
RESTORED. 

THE ABCVE MANEUVERS 
WILt BE DONE WITH 
THE RCS WITH TEE CPS 
AT FULL THRUST, 

MONITOR OPS 
THRUST ING? 
1. OSKY: 

REVI 
SHOULD BE 
INCREASING 

R2- # COT 
SHOULD REMAIN +. 

R3-h SHOULD 
INCREASE 

2. FOAE-ATT + ERRORS 
SHOULD BE LESS THAN 
OR EQUAL TU Xx 
DEGREE 

ATT RATES SHOULD BE 
LESS THAN OR ECUAL 
TO XX DEGREE/SEC. 

3. THRUST INDICATCR 
LEFT SIDE XX PER- 
CENT MAX CHAMBER 
PRESSUREs 
RIGHT SIDE: LGC 
THRCTTLE COMMANE XX 
PERCENT FULL THRUST. 
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: : P-70/LUMINARY 

: : IDENTIFY EARLY» 
: . NORMAL» OR LATE 
: : ENGINE CUTOFF FROM 
: : ASSESSMENT OF OSKY 
: : DISPLAYS. #900 
: BT 
: . “E ol oN 
: : vA +A 40 
: . aR aT aR 
: . ok | 

: : .Y se 
. : : ona 
: . C 2U eu 
: : wu TAT : 
. : .T <C .G #910 
: : +0 +E AF 
: : TF oF GF 
: : cf . 

: : SEE DPS/APS. gs 
: : THRUST FAIL 5s 
: : ROUTINE (R60). #920 
: : FOR REQUIRED . . 
: : RESPONSE 7 

. : PUSH ENGINE STGP . 

. : PUSH BUTTON : 

: : : : #930 

: : GO’ TO BACKUP : 
: : PROCEGURES.« : 

1S TG LESS THAN : . 
4 SEC? : . #940 

CALL ENGINE OFF CUM- : 
MANG AT COMPUTEL . #950 

: PTO/LUMINARY



  

REQLIRED TIME. 

  

WAIT UNTIL CCMPUTET 
TIME OF CUTCFF 

zZeRO CPS AUTO 
THRCTILE 

CGMMAKD ZERO ATT I~ 
TUDE RATES 

SET DEAUBAAD 
TG PREVIOUS VALUE 
DEFINEL BY ROS 
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: : P 7O/LUMINARY 

: , #1000 

MAENTAIN VG . 
COMPLTIATIONS AFTER . 

CUTCFF FCR PCSSLIELE . 
NULLING BY RCS . 

TRIMMING MANEUVER . 

: : #1010 

. DIS ARM CPS 

: : ape : : #1020 
FROM R40 . . 

COMMAND ZERO * . 

ATTITUDE RATES = : 
wanna nan nnn : . #1030 

SET CEACEANC : 
JO PREVIGLS . . 

VALUE CEFINEC . . 

BY RO3 . . 

: , : #1040 

RESET LLLAGE . . 

FLAG : : 

‘ : . P 7O/L UMINARY
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. . . 655 
. . . PTO/LUMINARY 

. . . #1050 
+t . 
+02 . 

+E01T . 
++ . . 

. . . . #1069 
HoLo . . Stott son . 
Betecccee 7H . . MONITOR OSKYs 
MON . FLASH VERB-NOLN TO te ceemercceeneccesas CASERVE VERB-NOUN 

REQUEST PROCEED . . FLASH TO REQUEST 
AND MAINTAIN CISPLAY . PROCEED AND DISPLAY 
OF VI, H DUT, AND H. . OF Vi, H DOT, ANC be 

V16 N63 © nee rane nnnnnnn--n- 
RL - VI . . 
R2- H DOT . . 
R3 - 4h . . #1070 

. . RECORO THESE VALUES 
. . AS DESIRED. 

. . . #1080 

WAIT FCR KEYEGART amet eee man ece ne ome 
ENTRY mac ewcerescecesccese KEY IN PROCEEL 
FERMINATE FLASH UPON me me ee em mm mers 

RECEIPT CF PRECEED, . . 
RECYCLE, OR . . 
TERMINATE - . 
moe tr . . #1090 

oP oT oR . . 

ok af oF . . 
oo aR oo . . 
of M +Y . . 
aE el C . . 

. . . . . PTO/LUMINARY



HELO 

  

o£ aN 
0 oA 

. oT 
. o£ 

. ea TO 
. ace 

. BELCw 

COMMAND ZERO ATTI- 
TUCE ERRCRS 

  

FLASH VERB-NOGUN TO 
REQUEST RESPCNSE ANE +. 
DISPLAY: COMPONENTS 
GF VGULM): 

VL6 N85 
R1-VGX(LM) 
R2-VGY (LM) 
R3I-VGZ(L¥) 

CCMFCNEATS OF THE 
PRESENT WG VECTCR 
RESGLVEC ALONG TFE LM 
Xe Ys ANC Z AXES. 
THE WG vECTOR wIiL 
BE UPCATET BY ThE 
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MONITOR OSKY 
OBSERVE VERB-NOUN 
FLASH TO REQUEST 
RESPONSE AND DISPLAY 
COMPONENTS GF VG(LM) 

  

TO NULL GUT VG 
COMPONENTS, COMMAND 
MANUAL TRANSL AT LONS 
AND ROTATIONS. 
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. PTO/LUMINARY 

STEERING LOCPS . (NCTE: THIS MANEUVER 
DUR ENG EACH COMPUTA- . tS AT THE GPTICN CF 
TICK CYCLE. IN FPS ° THE CREW.) 
TG NEAREST «1 FPS. . (NCTE: TRANSLATION 
Te ee ee ae ne ae . WELL BE 4 JET UNLESS 

. . RO3 IS PERFORMED TC 
. . SPECIFY 2 JET.) 
. a a a a er #1150 

. * THE ORBITAL PARA- 
- . METER DISPLAY RCUT~ 
. . INE {R30) MAY BE 
. . SELECTED AT THIS 
. . TIME (V82E) TG 
. . MONITOR CONTINGUSLY 
. . UPCATED VALUES OF #1160 
. . APO ALT, PER ALT, 
. . AND TFF. 

WAIT FOR KEYBGARU see ce encccesousenoee KEY IN PROCEED 
ENTRY oe SR rn nnn nn #1170 
TERMINATE FLASH UPGN . 
RECEIPT CF PROCEED, . 
RECYCLE, OR . 
TERMINATE . 

oP aT oR . 
oR oF o£ . 

oC oR aC . 
oo oM oY . 
oE ot of . #L 180 
oF oN ek . 
-D oA of . 
. T . . 

«E . . 
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. . . PTO/LUMINARY 

. + ABOVE : #1190 

S€T CEACBANC . 
TO PREVIGUS VALLE . 
CEFINEC BY ROI . 
won n nana enna . #1200 

RESET ABORT ENABLE . 
FLAG - 

. . #1210 

. . 

OG FINAL AUTOMATIC . + DO FINAL AUTOMATEC 
REQUEST TERMINATE » REQUEST TERMINATE #1220 
ROUTINE (RCO) . + -RCUTINE (ROO) 

EXIT PIC/PT1 EXIT P70 

#1230 

CHANGE CCNIRCL NCTES 

REV CO PCR 13431 

REV OL PCR 10. 85— 86 oh 641234 4258 259 9419 9472 1475547695362 539 2542 4568 pH13 4617 
REV OQOILUM LAD PCR 260,270,697, 708, 757 
REY OL{LUM 1B) PCR 279 5838 .840 841 »845 5947, EDITORIAL 

REV O2(LLM 1) PCR 285,893, EDITORIAL 

P7O/LUMI NARY
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PURPOSE: 
+t 
+02 
+285 
ASSUMPT IGAS: 
+t 

++ 
+02 

+EDIT 
++ 

++ 

+02 
+EDIT 

661 

APS ABCRT PROGRAM (FIL) REV 02 12/03/69 

(1) TO CONTROL A PGNCS CCNTROLLED APS ASCRT FRUM THE POWERED LANDING MANEUVER (P63, 64, 65, O% 66) OR A DPS 
ABORT (P70) WHEN REQUIRED (SEE ASSUMPTION €1)). 

(1) ThE PROGRAM Witt CONTROL AN APS ABORT IN CNE OF ThC WAYS: 

(A) IF THE ALTITUDE 1S GREATER THAN 25,000 FF, THIS PROGRAM WILL IGNITE THE APS, CONTINUE APS THRUSTING, 

PERFORM AN ATTITUDE MANEUVER (USING THE RCS} TO THE CORRECT ATTITUDE TO CONTINUE THE ABORT ASCENTe AND 
CCMPLETE TRE ABGRT ASCENT TO INSERT THE LM ON AN ABORT ORBIT. 

(B) TF THE ALTITUDE 1S LESS THAN 255000 FT, THIS PROGRAM WELL IGNITE THE APS, CONTINUE APS THRUSTING, 
ENTER A VERTICAL RISE PHASE wHICh WILL TERMINATE EITHER WHEN THE LM ALTITUDE EXCEEDS 25,900 FT. OR 
WHEN THE L®¥ VERTICAL VELCCITY IS GREATER TEAN 40 FT/SEC. 
OURING THE VERTICAL RISE PHASE THE VEHICLE [S MANEUVERED IN ORDER TC ALIGN THE LM #X AXIS WITH THE 
LCCAL VERTICAL (USING THE RCS) AND THE LM +¥ AXES NORMAL TJ) THE ANTICIPATED PITC4 MANEUVER PLANE. THE 
PROGRAM WILL THEN PITCH THE Lk TC THE CCRRECT ATTITUDE FOR ASCENT, AND THEN COMPLETE THE ABORT ASCENT 
TO INSERT THE LM ON AN ABORT ORBIT. 

(2) THIS PROGRAM DOES MCT CHECK TO SEE IF THE DPS HAS BEEN STAGED. THUS IF P71 IES SELECTED VIA V37 AND THE OE SCENT 
STAGE HAS NCT BEEN MANUALLY STAGED THIS PROGRAM MAY COMMAND ENGINE ON (ASSUMPTION 1A OR 1B ABOVE). IN SUCH CASES THE 
COMMAND WILL GC TC THE CPS. 

(3) THE ABORT CREIT IS CEFINED IN SECTION 544.3 OF R567. 

(4) TRE €SM IS IN 4 NEAR CIRCULAR GRBIT AROUND THE MOON AT A NOMINAL ALTITUDE OF 60 NAUTICAL MELES. THE CSM IS 
MAINTAINING A PREFERRED TRACKING ATTITUDE FOR OPTICAL TRACKING CF AND RR TRACKING BY THE LM. 

(5) THE IML IS CA AND ACCURATELY ALIGNED TO TRE LANDING SITE ORIENTATION. THE MOST RECENT IMU ALIGNMENT (FENE} 
TOGK PLACE UULRING THE BRAKING PHASE PRCGRAM (P63) PRIGR TO OPS IGNITION. 

fo} THE LANCING RACAR (LR) IS ON AND WAS CHECKED OUT WHEN IN POSITION #1. THE LGC/LR GPERATION ES UNDER THE 
CONTRUL GF THE DESCENT STATE VECTOR UPDATE ROUTINE (R12). 

(7) THE RENDEZVOUS RADAR (RR) WAS ENERGIZED AND CHECKED OUT PRIOR TO SELECTION OF THIS PROGRAM. 

(8) THE LANGING ANALUG DISPLAYS ROLTINE (R10) IS ENABLED UPON ENTRY TO THES PRUGRAM, HAVING BEEN ENABLED BY P63. 
RiO USE CF THE RR CCUS IS INHIBITED BY THIS PROGRAM. R10 1S TERMINATED UPON TERMENATION OF AVERAGE G. 

49) THE X AXIS OVERRIDE GPTION PROVIDES THE CREW WITH THE ABILITY TO EXERCISE MANUAL CONTROL ABOUT THE LM X AXIS 
WiTh ThE ATTITUCE CONTROLLER EVEN THOUGH THE PGNCS ATTITUDE CONTROL MODE [IS ALTO. WHEN THE CONTROLLER IS RETURNED TO 
DETENT THE PGNCS DAFPS THE YAW RATE, STGRES ThE YAW ATTITUDE WHEN THE YAW IS DAMPED, AND THEN MAINTAINS THAT 
ATTITUCE. 

TRE X-éxIS GVERRIDE OPTION IS ALWAYS AVAILABLE TO THE CREW EXCEPT WHEN THE {GC IS SPECIFYING A DESIRED YAW 
ATTITUDE. THES THE CPTICN 1S ENHIBITED BY TRIS PROGRAM ONLY IN THE CASE OF ASSUMPTION €1) (8) ABQVEs UNTIL THE 
COMPLETION GF TRE PITCH MANEUVER TO THE ATTITUE FOR THE ASCENT MANEUVER. 

(10) LF A THRUSTING MANELVER IS PERFCRMED WITh THE GUECANCE CONTROL SWITCH IN PGNS ANO THE MODE CONTROL Shi TCH IN 
AUTU, THE PUNUd wILl CONTROL THE TOTAL VEHICLE ATTITUDE AND GENERATE ERTHER MCDE I OR MODE If ATTITUDE ER2aRS 
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ANC VEHICLE ATTITUDE RATES (SEE ASSUMPTICN €12}) FCR OLSPLAY CN THE FDAL. THE CREW MAY EXERCISE CONTROL AROUND THE YAW 
AXES GNLY WITH THE ACA (X~AXIS GVERRIDE) IF ThE X-AXES OVERRIDE CAPABILITY IS PERMITTED BY THE PROGRAM IN PROCESS. 
THIS MANLAL CUNTRCL wILlL BE IN THE RATE COMMAND/ATTITUCE FULD MODE. 

TF A THRUSTING MANEUVER IS PERFORMED WITH THE GLIDANCE CONTROL SWITCH SET AT PGNS AND THE MODE CONTROL SWITCH EN 
ATTETUDE HOLD THE PGACS wILt HOLO THE VEHICLE ATTITUDE ANO WILL GENERATE EI THE? MODE I OR MODE II ATTITUDE ERRORS 
FOR DISPLAY GN THE FOAL. THE CREw MAY EXERCISE MANUAL ATTITUDE CCNTROL ABUUT ALL VEHICLE AXES WITH THE ACA IN EITHER 
THE RATE COMMANC UR MINIMUM IMPULSE MODE DEPENDING UPON THE STATLS OF THE PULSES FLAG. IT IS STRONGLY RECOMMENDED THAT 
PC#ERED FLIGHT ACT BE ATTEMPTEC IN THE KINIMUM IMPULSE MODE. THE PULSES FLAG IS SET OR RESET BY EXTENDED VERBS 76 
(MINIMUM IMPULSE) AND 77 (RATE COMMAND) RESPECTIVELY. THE PULSES FLAG IS ALSG RESET BY P12, P40, P41, P42, P6b3y PT0s 
PTL» AND R40 AT MAIN ENGINE IGNITIGN. WITH THE EXCEPTION OF THESE CASES, MUDE SELECTION 1S ALWAYS BASED UPON THE 
LAST ENTRY MADE IN THE DSKY. DURING A THRUSTING MANEUVER IN THE PGNS/ATTITUDE HOLD MODE THE PGNCS WILL NOT BE 
RESPONSIBLE EF REGISTER OVERFLOWS OCCUR WITHIN THE LGC. 

(il) CONTROL OF THE LM OPS+ RCS+ AND APS IS TRANSFERREC FROM THE PGNCS TO THE A30RT GUIDANCE SYSTEM (ASS) BY PLACING 
TRE GUIC CUNT SWITCH FROM PGNS TU AGS. 

THE AGS wELt BE CAFABLE GF TAKING OVER CONTROL OF THE LM DURING ANY PORTION OF THE LUNAR OESCENT OR ASCENT OR 
DURING EITHER OF THE ABCRT PROGRAMS (P70 OR P71). THE AGS WILL GUIDE THE LM TO A SAFE ORBIT. 

THE AGS MAY BE INITIALIZED 8Y THE LGC AT ANY TIME BY MANUAL SELECTION OF THE AGS ENETIALIZATION RGUTINE (R47). 
IN THE EVENT THAT ThE GUIDANCE CCATRCL SwITCH IS CHANGEC FROM PGNS TG AGS DURING A THRUSTING MANEUVER: THE LGC 

WILL CONTINUE COMPUTATION OF POSITION AND VELCCITY, THE CESIREC THRUST VECTGR, AND THE DESIRED ATTITUDE ERRORS, HOW 
EVER THE PGNCS WILL NOT B€ RESPCASI8LE IF REGISTER OVERFLOWS OCCUR WITHEN THE LGC. 

12) THE PGNCS CAN GENERATE ThO TYPES OF ATTITUDE ERRCRS FCR CESPLAY ON THE FCAI; 
MODE I - SELECTED BY EXTENDED VERB 61. AUTOPILOT FOLLOWING ERRORS USED AS A MONITOR OF THE DAP*S ABILITY 

TG TRACK AUTCMATIC STEERING COMMANCS « 
MODE Ii - SELECTED BY EXTENDED VERB 62. TCTAL ATTITUDE ERRORS USED TO ASSIST CREW IN MANUALLY MANEUVERING 

TRE VEFICLE. 

PENCS-OERIVED VEHICLE ATTITUDE RATES MAY ALSC BE DISPLAYED VIA SELECTION BY EXTENDED VERB 60. 
MCDE TI ATTITUCE ERROR CISPLAVS ARE AUTOMATICALLY SELECTED AT THE BEGINNING OF R60. WITH THE EXCEPTIONS INDICATED IN 
ASSUMPTION (10) ABOVE, DISPLAY SELECTICN IS ALWAYS BASED UPON THE LAST ENTRY MADE IN THE DSKY. 

FOR A MORE DETAILED DESCRIPTION OF THESE DISPLAYS REFER TO SECTICN 3 OF R567, PARA. 322.66 

(13) THE LUAD DAP DATA RCLTINE €RO3) WAS CCMPLETED PRIOR TO CPS IGNITION FOR THE POWERED LANDING MANEUVER AND SHQULD 
NOT BE SELECTED DURING THIS PROGRAM. 

(14) THIS PROGRAM MAY BE CALLED IN Tr WAYS: 

(4) ABORT STAGE PUSHBUTTON - IF THE ABORT STAGE PUSHBUTTON 15 USED DURING THE PCWERED DESCENT OR THE OPS 
AM¥ORT PROGRAM (PTO), IT WILL BE OETECTEC BY THE ABORT ODISCRETES MONETGR ROUTINE (RELP>s R11 WILL THEN 
CALL THIS PRUGRAM. 

(8) V37ETLE - THIS PROGRAM MAY BE CALLED BY THE SAME PROCEDURE AS OTHER PROGRAMS ARE MANUALLY CALLED. 

(15) TRE ASTRONAUT MAY MCNITOR THE FOLLOWING AOUITIONAL PARAMETERS DURING THIS PROGRAM @Y KEYING IN VIL6NTT7 Ez 

{A} VIENTT 
RL-TG 

R2-v4dy) 
R 2- BLANK 

WHERE? TG - TRE ESTIMATED TIME UF FLIGHT FROM THE PRESENT TIME TO THE ACCOMPLISHMENT OF THE ASCENT 
INJEC TIUN CONDE TICNS, POLARITY IS ~. IN MINS ANG SECS TG NEAREST SEC. MAX READING 15 59859. 

Vi) - TRE MACNITUCE OF Trt LM VELOCITY COMPGNENT NJRMAL TO THE CSM GRBITAL PLANE. IN FPS TO 
NEAREST Gol FRS. 
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(16) ThE ASTRONAUT MAY MONITOR THE FOLLOWING ADDITIONAL FARAMETERS AT ANY TIME DURING THIS PROGRAM AFTER TIG 8Y KEY- 
ING TN VLONSS ES 

VileNnss 
RI-VGX(LM) 
R2~-VGYILM) 
R2-VG2EEM) 

FOR DEFINITICA SEE LOGIC BELOW. 

(17) TrE ASTRONAUT MAY CGBSERVE THE FOLLOWING ADDITIGNAL PARAMETERS DURING THIS PROGRAM BY KEY ING IN VO6NT6E: 

VCEN76 
RI-OORNRANGE VELOCITY { VHF) 
R2-RACIAL VELOCITY (H DOT F} 
R3-CROSSRANGE 

WHERE: 

DURNRANGE VELCCITY - THE HORIZONTAL COWNRANGE VELGCITY AT INJECTION. 

RAODLAL VELCCITY ~ THE RADIAL VELOCITY AT INJECTION {THIS VALUE WILL BE STORED IN A PAD-LOADED 
ERASABLE LOCATION). 

CROSSRANGE - THE CISTANCE BETWEEN THE LM ORBITAL PLANE AFTER INJECTION AND THE LM POSITION 
VECTOR AT TIG. (FCR THIS PROGRAM, ThE CROSSRANGE VALUE IS RESTRICTEC IN MAGNITUDE TO PAD-LGADED VALUE. 
PRESENTLY THE MAXIMUM ALLOWABLE VALUE 1S CONSTRAINED TO BE 0.5 DEGREE (APPROXIMATELY 8 NoMed)e 

LGC GRCUNG CREW 

(NOTE: ALL LOGIC IN 
THE LGC COLUMN DES- (NOTEs ALL LOGIC IN 
CRIBES BOTH THE DPS THE CREW COLUMN IS 
ABCRT PROGRAM, PTO, ONLY THAT ASSOCIATED 
AND THE APS ABORT WITH THE APS ABORT 
PROGRAM, P71. ONLY PROGRAM, P71.) 
THAT LCGIC ASSOCIAT~ 
ED WITH P71 TS PERT~ 

INENT FERE HOWEVER.?) 
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. EXIT 
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. FRGM ABORT 
. DI SCRETES 
. MON ITGR 
. ROUTINE 
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AS DEFIKEC BY V37 
OR R11 SELECTION. 
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GIMBAL ANGLES AND 
CRIVE THE [CCUS 
{USING FINDCOUW) 
TO ALIGN THE LM 
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VI — MAGNITULE OF LM 
INERTIAL VELLCITY 
WITH RESPECT TU THE 
REFERENCE CUURDINATE 
SYSTEM. IN FPS TC 
NEAREST 2.1 FPS. 

H DGT ~- THE PRESENT 
KATE OF CHANGE OF 
ALTITUDE (H). PELA- 
RITyY INDICATES DES~ 
CENT {-) OR ASCENT 
(4). IN FI/SEC TG 
NEAREST «1 FT/SEC. 

H - THE PRESENT 
ALTITLOE OF THE LM 
ABOVE TEE LM POSI- 
TICN VECTCR AT THE 
DESIGNATED LANDING 
SITE. POLAKITY 1S + 
FOR ALTITUDES 
GREATER THAN THE 
ABOVE RACIUS. IN 
FEET TG NEAREST 
FUOT. 
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MONITOR OSKY, FCAI 
AND OUF THE WINDOWS 

(A) TF WIS 
GREATER THAN 
#25000 THE 
PGNCS WILL MAKEU~ 
VER THE LM TO THE 
CCRRECT ATT ITUCE 
TC PERFGRM THE 
ASCENT ABURT. 

{8) IF HIS 
LESS THAN 
+25000% THE 
X-AXIS OVERRIDE 

678 
P71/LUMINARY 

#749 

#750 

#760 

#770 

#780 

PTASLUMINARY



C
e
 

e
r
 

e
e
e
 

e
e
e
 

ee
 

ee
 

tn
 

t
o
e
 

t
o
n
 

C
r
 

a
 

C
e
 

a
 

CePTECN IS) INKI-~ 
BLTED. THE PGNCS 
WILL MANEUVER THE 
uy TC LOCAL VER- 
TICAL (LM +x AXIS 
UP) AND YAW THE 
LY SC WINECHS ARE 
DOWNRANGE. THE 
LOCAL VERT ICAL 
ATTITUDE WILL BE 
MAINTAINED UNTIL 
HES GREATER TEAN 
+25000 GR H OCT 
1S GREATER THAN 
+00400 AT WHICH 
TIME THE PGNCS 
WILL MANEUVER 
(PITCH) THE LM TO 

THE CUKRECT ATTI- 
TULE TG PERFORM 
THE ASCENT ABCRT 
AND THEN THE 

K-AXES UVERRICE 
GPTECN IS 
RESTORED. 

THE ABCVE MANEUVERS 
WILL BE DONE WITH 
THE RCS. 

  

MONITUK APS 
THRUSTING: 
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1. OSKY: 
RL-VI 
SHOLLD BE 

INCREASING 

R2- 4 DOT 
SHUULD REMAIN +, 

R3-H SHOULD 
INCREAS E 

2. FDAI-ATT. EKRORS 
SHOULD BE LESS THAN 
QR EQUAL TO Xx 
DEGREE 

ATT RATES SHOULD BE 
LESS THAN GR EQUAL 

TC XX BEGREE/SEC. 

2. APS CHAMBER PRES- 
SURE» PCy SHOULE BE 
NORMAL. 

IDENTIFY EARLYs 
NORMAL» OR LATE 
ENGINE CUTUFF FROM 
ASSESSMENT OF CSKY 
OI SPLAYS. 

  

o£ el .N 
oA «A 20 
aR oT OR 
oL oE 
+¥ se 
. of 2C 
eC oU ob 
oU oT .T 
aT 0 .6 
«0 oF OF 
oF aFGF 
of o 6 

SEE CPS/APS 
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CALL ENGINE CFF CLH- 

MAND AT COMPUTED 
REQUIRED TIME. 

    

WALT UNTIL lh 
TIME OF CUPOEE 

    

THRUST FAIL 
RCUF ENE £R40} 
FUR REQUIREG 
RESPONSE 

w
e
e
 

t
w
 
t
e
e
 
t
o
e
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PUSH ENGINE STCP 
PUSH BUTTON 

6G TO BACKUP 
PRCCECURES. 
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COMMANG ZERO 
ATTETLCE RATES 

  

SET CEACBANG Tu 
PREVICUS VALLE 
DEFINED BY RC3 

WAIATAIN VG 
COMPLTATICAS AFTER 
CUTGFF FOR POSSIBLE 
AULLING BY RCS 
TRIMMING MANEUVER 

ay 

FROM 
R40 

C
e
 

a 

L
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nc
 

e
e
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++ 
+02 
+ECIT 
++ 

HCLOD 

  

MON 

CUMMANC . . 
ZERC . . 
AITITLDE . : 
RATES . : 

SET DEAD- . . 
BAND TO). . 
PREVIOUS . 
VALLE DE- + . 
FINEO BY . . 
ROS . . 

RESET . . 
ULL AGE . . 
FLAG . . 

SET RCS FLAG + 

ween nn en ee ene ene . . MONE TOR DUSKY? 
FLASH VERB-NCUN TC 

REQUEST PKUCEED 
AND MAINT SIN CISPLAY 

ee CESERVE VERB-NGUN 
. FLASH TC REQUEST 

PROCEEO AND DISPLAY 
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+t 
+02 
+E01T 
++ 

QF VI» KH DUT, AND He 
V1l6 NO3 
Rl - VI 
R2=- H DUT 

R3 - bh 

wAILT FOR KEYBCARO 
ENTRY 
TERMINATE FLASH UPON 
RECEIPT OF PROCEED, 
RECYCLE, OR 
TERMENATE 

oP of ak 
oR o£ oF 
0 oR oC 
of M “¥ 

of ol aC 
«EF oN el 
oD aA aE 
. oT . 
. wE sees 

. 6c Te 
. “Cu 

. BROW 

COMMAND ZERC 
ATTITUDE ERRORS 

OF Vly + ODOT, AND He 

RECORC THESE VALUES 
AS DESERED. 

  

KEY IN PROCEED 
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HOLO 

MON 

SET «3 CEGREE DEAD- 

FLASH VERB-NGUN TO 
REQUEST RESPCNSE ANC 
DISPLAY COMPONENTS 
CF VGILM}: 

Vl6 N85 
R1-VGXELM) 
R2-VGY (L¥) 
R3-WGZULM) 

CCPPCKENTS GF ThE 
PRESENT WG VECTCR 
RESCLVEC ALONG THE 
LM X,Y, ANC Z AXES. 
THE VG VECTOR WILL 
BE UPCATEC BY ThE 
STEERING LOOPS 
DURING EACH COMPLTA— 
TICN CYCLE. IN FPS 
TO NEAREST «1 FPS. 
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MONI TCR DSKY: 

OBSERVE vERB-NOUN 
FLASH TQ REQUEST 
RESPONSE AND DISPLAY 
COMPONENTS OF VGCLM} 

TO NULL OUT VG 
COMPONENTS COMMAND 
MANUAL TRANSLATIONS 
ANDO ROTATIONS. 
(NOTE? THIS MANEUVER 
IS AT TKE GPTICN CF 
THE CREn.} 
(NOTE: TRANSLAT LON 
wWIit BE 4 JET UNLESS 
RO3 IS PERFORMED To 
SPECIFY 2 JET.) 

  

THE CREITAL PARA- 
METER DISPLAY ROUT— 
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. . PTL/LUMINARY 

. . ENE {R30) MAY BE 
. . SELECTED AT THIS 
- . Time (ve2E) TO 
. . WCNITOR CONTINOUSLY #L130 
. . UPDATED VALLES CF 
: . APO ALT, PER ALT AND 
. . TFF. 

WAIT FOR KEYBUARD ane ee ae me ee . #1140 
ENTRY ee ee we norcascceecees KEY IN PROCEED 
TERBINATE FLASH UPCA 2 e000 tt enn nnn neon 
RECELPT UF PROCEED, . . 
RECYCLEs CR . . 
TERMINATE . . 

oP To oR . 
oR 2F oE . 
+O aR oo. . 
oo 2M oY . #1150 
wE ol oC 6 . 
o£ aN elo . 
=D oA «BE. . 
. =T . oy . 
. 0F - . . 

. . . #1160 

Df nee 
. . FROM . 
. . ARCVE . 

* #1170 

SET BEADBAND TO . 
PREVIOUS VALUE . 

. PTL/LUM INARY
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. PTA/LUMINARY 

DEFINED BY R03 . 

on-+---+------ +--+ . #1180 
RESET AUCRT ENABLE . 
FLAG . 

. . #1190 

Co FINAL ALTCRATIC . + CO FINAL AUTOMATIC 
REQUEST TERMINATE se censenceceneroeces REQUEST TERMINATE 
RCUTINE (ROO) . +  ROLTINE (R00) 

. . #1200 

EXIT P7O/PT1 ExIT P71 

CHANGE CCNTRGL NUTES 

REV CC PCR 13432 
REV OL POR 704852867 16422342 2584255, 419 AT 2e 475 

476 9536 9542 4568 613 2617 
REV OO(LUM TAF PCR ZEC 270 er ES Te ICE, 757 
REV OL(LUM 1B) PCR 279,836, U4C, 641, 845,847, EDITORIAL 
REV C2CLLM 10) PCR 285,893, ECETCREAL 

PTUSLUMIN AR Y
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PURPOSE: 

ASSUMPTIONS: 

ERUG 

689 

CSP CG-ELLIFTIC SECLENCE INITIATICN (CS1) TARGETING REV 02 12/03/69 
PROGRAM (P72) 

(1) TO CALCULATE PARAMETERS ASSOCIATED wITH THE FOLLOWING CONCENTRIC FLIGHT PLAN MANEUVERS FO2 CSM EXECUTION OF THE 
PAREUVERS UNCER TRE CONTROL OF THE CMC 3 THE CO-ELLIPTIC SEQUENCE INITEATION {CST} ANC THE CONSTANT CELT A ALTITUDE 
MARELVER (CCH). 

42) Tu CALCULATE THESE PARAMETERS BASED UPON MANEUVER OATA APPROVEO ANO KEYED INTO THE LGC BY THE ASTRONAUT. 

2) TO DISPLAY TC THE ASTRCAAUT ANG THE GRCUND GEPENCENT VARIABLES ASSOCIATED WITH THE CONCENTRIC FLIGHT PLAN 
MANEUVERS FOR APPRIVAL BY THE ASTRONAUT/GROUND. 

(1) AT A SELECTED TPL TIME FHE &ENE GF SIGHT BETWEEN THE CSM AND THE LM IS SELECTED T3 BE A PRESCRIBED ANGLE (E} FROM 
TRE PORIZUNTAL PLANE DEFINED AT THE CSM POSITION. 

(2) THE TIME BETREEN CSE IGMITICN ANC CCH IGNITION MUST BE COMPUTED TO BE GREATER THAN 10 MINUTES FOR SUCCESSFUL 
COMPLETIUN OF THt PROGRAM. 

(3) THE TIME BETREEN CCe IGNITION AND TPE IGNITIGN MUST BE COMPUTED T3 BE GREATER THAN 10 MINUTES FOR SUCCESSFUL 
CCMPLETION OF FRE PRUGRAM, 

(4) COH DELTA ¥ (5S SELECTED TO MIAIMIZE THE VAKIATICN OF THE ALTITUDE DIFFERENCE BETWEEN THE ORBITS. 

(5) CST BURN IS CEFINED SUCh THAT THE IMPLLSIVE DELTA V IS [N THE CSM HORIZONTAL PLANE AT CSI IGNITION. 

(6) THE PERICENFER ALTITLOE CF FHE CRBIT FCLLOWING CSE AKC COK MUST BE GREATER THAN 35,000 FT (LUNAR ORBIT) OR 85 NM 
(EARTH ORBIT) FGR SUCCESSFUL COMPLETION OF THIS PROGRAM. 

(7) THE CSI AND COH MANELVERS ARE ASSUMEC TC BE PARALLEL TO TRE PLANE OF THE L4 ORBIT, HOWEVER CREW MODIFICATION 
OF CELTA Vitv) COMPONENTS MAY RESULT IN AN OULT-GF-PLANE CSI MANEUVER. 

€8) UGC CUMPLIcD VARTAHLES MAY BE STOREC FOR LATER VERIFICATIGN BY THE GROUNG. THESE STORAGE CAPABILITIES ARE 
NORMALLY LIMITED ONLY TL THE PARAMETERS FUR DNE THRUSTING MANEUVER AT A TEME EXCEPT FOR CONCENTRIC FLIGHT PLAN 
MANELVER SEQUENCES. 

(9) TRE RENDEZVUUS RADAR MAY OR MAY NOT BE USED TO LPDATE THE LY OR CSM STATE VECTORS FOR THIS PROGRAM. IF RADAR 
USE IS DESIRED THE RADAR WAS TURNED ON ANC LOCKEO ON THE CSM BY PREVICUS SELECTION GF P20. RADAR 
SIGHTING MARKS #ELiL bE MADE AUTCMATECALLY APPROXIMATELY CACE A MINUTE WHEN ENABLED BY THE TRACK ANDO UPDATE FLAGS. 
THE RENDEZVCUS TKACKING MARK CUUNTEK IS ZERUED GY THE SELECTICN UF P20 ANU AFTER EACH THRUSTING MANEUVER. 

(10) THERE £5 NO REQLIREMENT FCR LSS CPERATIGN DURING TRIS PRKCGRAM UNLESS AUTOMATIC STATE VECTUR UPDATING IS DESIRED 
BY TEE RENDEZVOUS NAVIGATION PROGRAM (P20). IF SELECTED, P2C wILL DEFINE THE STATUS OF THE ISS. 

{11} THES PRUGRAM ES SELECTEG BY THE ASTRCANAUT BY OSKY ENTRY. 

© o SROUNG CREW 

PT2 LUMI NARY



CONT 

START CSM CO- 
ELLIPTEC SEQUENCE 
INITEATICN (CS1) 
TARGETING PROGRAM 
(P72) 
OLSPLAY P72 

  

RESET ACTIVE VEHICLE 
FLAG 

  

DEFINE CENTANG 
=00000 FCR CISPLAY 
BELCh 

  

«CREW 
« PRUGRAM 

«SELECTION 

  

KEY IN CSM CO- 
ELLEPTIC SEQUENCE 
INITIATION (CSE) 
TARGETING PROGRAP 
(P72) 

V37E 72E 

  

MUNETOR DSKY: 
GBSERVE DISPLAY OF 
P72 

a 
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HUL D 

SNAP 

  

T TRACK FLAS 

      

SeT TIG (CST) T 
+cccoo 
+CCCCC 
#00000 

FLASr VERB~NLUN TO 
REWGLEST RESPONSE ANC 
BISPLAY STOKEC TIG 
{CSTps 

vcé Nil 
RL-FIG(CST}-HRS 
R2-TIGICSII-MIAS 
K3-TIG(CSL)- SECS 

TIGECST) ~ TIME GF 
CST LGNITICN (GET) 
IN HRS» MINSs SECSs 
FO NEAREST «C1 SEC 

  

e
e
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e
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ee
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MONETUR USKY: 

CBSERVE VERB-NOUN 
FLASH TC KE QUEST 

+ RESPONSE AND DISPLAY 

CF STCREC TIG (CST) 
(NUTE: INITIALLY 

TRIS VALUE WILE BE? 

#00000 
+000 
400000) 

  

OC I WISH TG CisPLay 
TIME OF APUAPSIS? 
CLE.t 1S THIS AN 
AXURT FROM LUNAR 

LANDING ?4 

(NCTE: [TF THIS GP- 
TIGN LS CHOSEN FCR 
THE NGRMAL MISSIUN, 
TLcecs bh) WIth BF 
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++ 
+02 

+EDIT 
++ 

WAIT FCR KEY ECARE . 
ENTRY . 

RECEIPT CF PROCEED: 
TERMINATE, GR NEW 
cata 

TERMINATE FLASH UPUN . 

  

NEW . 
«CATA. 

STORE DATA . 

    

s
e
e
 

TARGETED T2 OCCLR 
AT APGAPSIS UNLESS 
THE APOAPSIS TIME 
IS REPLACED BY SOM 
CTHER TIME.) e

e
e
 

e
e
 
t
e
 
e
e
 

« AM IT SATISFIED 
« WITh THIS VALUE 

« RECCRD THIS 

» VALUE FOR FU- 

E 

? 

+ TURE FRANS- . 
« MEISSICN TO THE 
« CSM. 

oeee eK EY IN V25E 

= ANC LOAD DESIRE 
« TIGICSI}. 

FAS A CALL BEEN MA 
FOR COMPUTATICN CF 
TUAPOAP SIS}? 
(NCTE THE LGC wih 
RESPOND TU A NEGA- 
TIVE EGAD IN THE 

« SAME FASHION TAT 

Cc 

DE 

b 

it 
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HOLD. 

SNAP. 

+t 

402 
+ELIT 
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tan : 
. BEL CW . 

iS THE VALUE OF TIG 
{CSI} NUw STORED = 

+00000 . 
+C0000 . 
+CCCCO . 

CK IS TEG (CST) A . 
NEGATIVE ALMBEK? 

. CUMPLTE * 

. TLAPOAP SIS) . 
+ ANC STORE IN. 
. TIG (cSt? . 

    

FLASH VERSB-NULUN TO 

REQUEST RESPONSE AND . 
DISPLAY STORED No Es « 
ANC CENTANG. . 

vO6 A55 . 
Ri-N . 

Rae . 
K3-CENT ANG . 

N - TRE FUTURE APSI- . 
CAL CROSSING * 

(APUGEE Ge PEXtue . 
CAPFCLUNE on CERT . 

    

er
 

Cr
 

er
 

Co
 

  

WOULD RESPUNC TC A . 

ZERO LUAD.) . 

. oY . 

  

MONITGR CSKY? . 

OBSERVE VERB-NCUN . 
FLASF FO KEQUEST . 

RESPGNSE ANC DESPLAY . 
OF STURED Ny Es . 
ANE CERT AN 

    

AM T SATISFIEG wiTt . 
THESE VALUE S? . 
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Bt 
+02 
+ECIT 

+02 
+e 

++ 
+02 
+EDIT 
++ 

LUNE}) OF THE ACTIVE 
VEHICLE AT wHICH 
TIG(CDH) SHOULD 
CCCUR. 
COCCI=FIRST, 
GOOO02=SECUND, ETC. 

— - ELEVAFIUN ANGLE 
ThE ANGLE BETWEEN 
THE CSM/LM LCS ANG 
THE CSM LOCAL HURIZ~ 
CNTAL PLANE AT TIC 
(7PL}) REFERENCED TC 
ThE DIRECTIUN UF 
FLIGHT (SEE SECT LON 
5.4.2.2 OF REé7 FOR 
CETAILEC OFS— 
CRIPTICN) IN DEGREES 
TO NEAREST .OL 
CEGREE. 

CENTANG — THE ORBI- 
TAL CENTRAL ANGLE CF 
THE PASSIVE VEHICLE 
CURING TRANSFER FROM 
TEG(TEL) TO TIME OF 
INTERCEPT. IN DEG— 
REES TO NEAREST .O1 
CEGREE. 
(NOTES IN THIS CASE 
CENTANG (RB) IS USEC 
ONLY AS AN GPTICN 
CODE BY THE LGC. FOR 
ARY VALUE GF CENT ANG 
GTHER THAN CCCOO THE 
LGC Witt CALCULATE 
THE COH PARAMETERS 
FUR A TiGECOH) AT 
N(1i80 CEGREES) FROM 
THE CSI MANELWER 
WHERE N IS SPECIFIED 
IN RL. REFER SECTION 
5e4ede2 CF R567.) 

    

bATT FCR KEYBCARE 
ENTRY 
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(NOTE? RZ WELL GRI- 
GINALLY BE DISPLAYED 
AS 00000. IF THE 
CREW WISHES TU E XER- 
CISE THE NI180 CEG- 
REES) CPTICN FCR CDH 
MANEUVER DEFINITION, 
LCAC ANY NUMBER 
OTHER THAN OGOO00 IN 
R3. REFER SECTION 
5 a4e2e2 CF R5O7T4) 

RECORD THESE . 
VALUES FCR FUTURE « 
TRANSMISSION TO . 
THE CSM. . 
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HOLD 

SNAP 

  

TERMINATE FLASH UPCA . 
RECEIPT OF PROCEEU, « 
TERMINATE, CR NEW - 
DATA . 

-P -T ohEh . 
of aE «DATA 
0 oR . . 
of “M . . 
of ol . . 
of oN we e------ . 
oD «A STCRE DATA. 
. oT - . 
. oF * . 

. GC 1G 
. aN 

. eELCW 

seocesees FLASH VERB-NGUN TU . 
RECUEST RESPONSE ANC « 
DISPLAY STORED TIG . 
ATPL}: . 

vC@ N37 . 
R1I-~TIGETPLI-HRS 
R2-TIG(TPL)-MINS 
R3-T1G (TPL) -SECS 

TIG(TFL) - TIME CF 
TPL EGNETION (GET). 
IN ERS, MINS, SECS, 
Tc NEAREST .O1l SEC 
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  oe KEY IN V25E 
» AND LGAD THE 
» CESTREC PARA- 
= METERS 

MONITOR DSKY: 
OBSERVE FLASHING 
VERB-NOUN TO REQUEST 
RE SPONSE ANO DISPLAY 

  

AM 1 SATISFIEC 
wWLTH THES VALUE? 

RECURD THIS vA- 

LUE FCR Furure 
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hAIT FOR KEYBCARD 
ENTRY 

TERMENATE FLASH UPCN 
RECEIPT OF PRUCEEO, 

  

TERMINATE, CR NEW 

DATA 

oF aT oNin 

oR oF »DATA 

B aR . 

«CM : 
of eo LT oar 

o£ «N STORE CATA 

re nas 
: oT : 
. af . 

. GC TC 

. “AS 

. BELOW 

FLAG 

  

« SET EXTERNAL 
- CELTA V FLAG. 
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TRAN SMI SSION . 
TU ThE CSM. 

« KEY IN PRUCEED . 

    

P
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«KEY IN V25E 
AND LOAD THE 
OESTRED TIG (TPT) 
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BASEC CN ThE STL~ 
REO TARGET PAKA- 
METERS, COMPUTE 
THE PARAMETERS 
ASSUCIATED ®iTH 
CST ANC CCF AS 
DE SCRIBED iN SEC~ 
THUN $6402.62 UF 
R567. 

ESTABLISH ALARW 

IF 3 

(ay Ch FIRST 

ITERATIUN THERE 
TS RC IRTER- 
SECTICN CF 
TRE CESIREC LUS 
AT TPL wiTr ThE 
CIRCLE vESCRIb- 

—C IN SECT IUN 

3040202 LF 
R567. 
(ALARM CCLE 
coEe0d) 

CE) CN ANY TwG 
CUNSECLUTI VE 
ITERATIONS The 
MAGNITULE CF 
DELTA VECSE) IS 
GREATER ThaN 

10c0 FPS. 
(ALARM CODE 
00606} 

(C) THE LTERA~ 
TICN CuUNTER 
EXCEEDS 15 
WITHUUT AnrI- 
VIAG AT A FRE- 
BLES SCLUTICN. 
(ALARM CODE 
00605) 

(lL) PERICENTER 
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ALT (PCST CSI) 
Is LESS THAN 
35,000 FT. 
(LUNAR ORBIT) 
UR 85 NM [EARTH 

CRBIT). 
(ALARM CODE 
00601) 

(E) PERICENTER 
ALT (PUST CDH) 
TS LESS THAN 
35,000 FT 
(LUNAR GREIT) 
GR €5 NW CEARTH 
ORBIT) (AL ARM 
CCCr 00602) 

(F) TIG(CoR) - 
TIG(CSI) Ls 
LESS THAN 1C€ 
MIN. (ALARM 
CCCE 00603} 

(G) TEIGtTPT) - 
TIG(CCH) IS 
LESS THAN iC 
MIN. GR CUMP— 
UTED COW TIME 
IS GREATER THAN 
INPUT TPI TIME. 
{ALARM CODE 
CC6C4). 
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oM . eeeee 

+ FLASH VERE— . 
« WGLN TG kE- . 
« QUEST RESPUN= « 

» Sé ANC CIS- . 
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MONI TUK DSKY: 
COES ALARM COCE 

DISPLAY INDICATE 
COMPUTATIGNAL 
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TS TRE FINAL 
FLAG SET? 

SET LPOATE 
FLAG 

  

FLASH VER B-NUUN 

TO REQUEST RES- 
PONSE AND DISPLAY 

CELTA ALT (COr}, 
DELTA T(CSI/CBH) 
AND DELTA T(COH/ 
TPL 

vCé N75 
RI-CELTA ALT 

(CoH) 
R2-DELTA T(CSi/ 

clr) 
R3-CELTA TACEHS 

Tei) 

CELTA ALT(COH) - 
ThE ACTITLBE 3E- 
TWEEN THE ACTIVE 
AND PASSIVE VE- 
RICLE ORBITS AT 

TIG(CGH). SIGN IS 
PLUS WHEN JHE AC 
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MUNLTOR DSKY: 
OBSERVE VERB— 

NOUN FLASH TC RE- 
QUEST RE SPONSE 
AND DISPLAY OF 
DELTA ALT {CDH) 
DELTA T (CSI /COH) 
AND CELTA T {CCE/ 
TPE). 
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TIVE VEHICLE IS 
BEtuk THE PASSIVE 
VEHICLE. IN NAUT- 
ICAL FILES TC 
NEAREST «1 NM. 

DELTA TIC SI /COH}~ 
TIGE€CCR) MINUS 
TIG (CSI). CCK- 
PUTED IN HRS,MEINS 
ANC SECS CF whicr 
CNLY THE MENS ANC 
SECS AKE DEISPLAY- 
ED. TC NEAREST 
SEC. 

CELTA TECEH/TPLb~ 
TIG( TPL) MINUS 
TIG (Cor). 
CCMPLEEG IN ERS, 
MINS AND SECS OF 
WEICE ONLY THE 

MINS AND SECS ARE 
OLSPLAYED. 
TC NEAREST SEC. 
(NCTE? R2 AND R3 
ARE MOCUL AREZEO TD 

THE HOUR: IeEer 
€3 MINS 22 SECS 
iS CISPLAYED AS 
C3822) 
{NUTE? TIGt(COH?) 
1S AVAILABLE BY 
KEYTAG IN 
VO@N13.) 
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RECORD THESE 
VALUES FOR Future 
TRANSMISS IGN TO 
THE CSM. 

KEY IN PROCEEC 
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PROCEED, RECYCLE, 
GR TERMINATE 

  

FLASH VER8-NOUN 
TC REQUEST RES 
PONSE AND DISPLAY 
CALCUL ATEC CoM- 
PCAERTS CF CELTA 
VELV) FOR CSES 

VO6 N81 
RI-DELTA VXiLV) 
R2-DELTA VY(LV) 
R3-DELTA VZtLv) 

CELTA VXtLVi - 
CCPFCNENT GF IM— 
PULSI VE DELTA v 
AT TIG(CSI) ALUNG 
CRXVIXR. IN FPS 
TO NEAREST 21 
Fes. 

DELTA VY¥(LV) - 
CCMFCARENT CF IM- 
PULSIVE DELTA Vv 
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MONI TGR DOSKY: oe 
OBSERVE VERB- ae 

NOUN FLASH TO RE- «2 
QUEST RESPONSE ee 
AND CISPLAY OF oe 
DELTA VILV) FCR - 
CSt oe 

AM LT SATUSFIED oe 
WITH THESE oe 
VALUES? ee 
(NOTE: CREW HAS oe 
THE GPTIGN AT oe 
THIS TIME TG RE~ 2.2 
DEFINE THE DELTA .. 
VILV) CUMPONENTS .. 
FOR THE SUBSEQ~ e. 
UENF THRUST ING ae 
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AT TIGECST) ALCS 
VxR. IN FPS TU 
NEAKEST 21 FPS. 

QELTA W2tivi - 
CCMFCNENT CF IM- 
PULSTVE DELTA Vv 

AT TEG(CSL) ALUNG 
“Re IN FPS Tu 
NEAREST 1 FPS 

HERE R 1S CSé 
GEOCENTRIC (EARTH 
CKEIT) CR SELENG- 
CENTRIC (LUNAK 
CREIT? RAL TUS 
VECTCR ANC VOLS 
CSM INERTIAL VEL- 
CCITY VEUTUR aT 
T1G(CSED. 

wALT FCR KEYECARL 
ENTRY 

TERMINATE FLASH 
UPCK KeCEiPl ur 
PROCEED, TEKMIN- 
ATE, UR NEw LATA 

PT NER 
eK GE + CATs 
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MANEUVER. THIS 

CAPABILITY WILt 
NORMALLY BE EXER- , 

CISEC TU CURKECT 
CLI-CF-PLANERES § 
BY FIRST SELECT-~ 
[NG THE RENCEZ~ 
VULS OUT-OF-PLARE 

CISPLAY ROUTINE 
(R36) (V9O0E)} AND 
THEN MOO EF YING 

DELTA vYlLV). 
HOwEVEF TT wUST 
SE REMEMBERED 
TRAT ThE R36 CAL- 
CULATION 1S BASEL 

+ UPUN AN ACTIVE 

e
e
e
 

n
a
e
 

ue, 

a aN 

« KEY IN V25E 
«+ AND LOAD DE- 

»« SERED DELTA ¥ 
VALUES 

    

RECGRD THE SE 
VALUES FOR FUTURE 
TRANSMISSICN TC 
THE CSM. 
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«O oR 
«CAM * 
eB eB Sooner ne 
°E .N STORE DATA 
eB 4A HH 

. oT . 
. of > 

- 6G TG - 
nA . 

BELGw . 

FLASH VERB-NOLN 
TO REQUEST RES- 
PCASE ARD DISPLAY 
CALCULATED COM 
FCNENTS UF DELTA 
VOL) FCR COHs 

VO6 N82 
RI-DELTA VX{LV) 
R2-DELTA VY{LV) 
R3-CELTA VZiLV) 

  

DELTA VXCL VP — 
COMPONENT GF IM- 
PLLSIVE DELTA V 
AT TIG(CDH) ALUNG 
(RXVIXR. IN FPS 
TG NEAREST 21 
Fes. 

DELTA VrtiwW) - 
COMPONENT OF IM— 
PLLSIVE CELTA V 
AT TIG{COH) ALONG 
VXR. IN FPS TU 
NEAREST .1 FPS. 
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MCNITOR OSKY 
OBSERVE VERB- 

NGUN FLASH TO RE- 
QUEST RESPORSE 
AND DISPLAY OF 
CELTA ViLV) FOR 
CDH. (NOTE: IF 
THE DELTA ViLv} 
FCR CSI {SEE 
ABOVE) HAS BEEN 
MOCIFIiED BY THE 
CREw THIS MOCIFI- 
CATION WILL NCT 
BE REA ECTED IN 
THE LGC COMPUTED 
VALUES FOR DELTA 
VtLV) FOR CCK 
DISPLAYED HERE} 

  

RECORD THE SE 
VALUES FOR FUTURE 
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705 

  

. . . . . P72/L UMINARY 

« - + « TRANSMISSION TO . 

» DELTA WZ{LV} - . . + THE CSM. . #750 
- COMPONENT UF IM~ . «+ ONOTE UNLIKE . 

« PLUSIVE DELTA v . . « DELTA VELV) FOR . 
« AT TIGECOH) ALONG . . - CSI ABOVE, TRESE . 
« TR. IN FPS TG . . + VALLES CANNOT BE . 
« NEAREST 21 FPS . . « WRITTEN OVER.) . 

- WHERE R IS CSM - . . . . 
- GECCENTRIC (EARTH . * . . . 
« GRBIT) UR SELENU- . . + . . 

«© CENTRIC (LUNAK . . . . . #760 
« ORBIT) RADILS . . . . . 
+ VECTOR ANT V IS . . . . . 
« CS® INERTIAL VEL- . . . . . 
+ OCITY VECTOR AT . . . . . 
e TIG(CCR). . . . . . 

ert cts we . ets cscs . #770 
«s WAIT FCR KEYEQARE sc cceccccacccncsenecees KEY IN PRUCEED . 
« ENTRY ee . a Tt tts tases sera . 

« TERMENATE FLASE + * . . . 
» WON RECEIPT OF . . . ° * 
+ PROCEEC, RECYCLE, . . . . . 
« OR TERMINATE . . . . . 

. . . . . . #780 

. . . . . #790 

IS ThE FINAL FLAG . . . . 
SET? . . . . 
stehentenenenieeieneteiainineeenenneiannnal . . . . #809 

oN . . . . 

- + . . . . P72/L UMINARY
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SET MGA DISPLAY . 
IN 83 (BELOW) = . 
00001. . 

SET MGA 
CISPLAY IN 
R3 (BELOW) 
= -00002. 

FLASt VERB-NCUN TG 
REQUEST RESPONSE AND seccoencccccccccnces 
DISPLAY M, TFL AND 
WGA; 

V1EN45 
R1L-M 
R2-1FI 
R 3-MGA 

M— THE NUMBER CF 
MARKS MADE SINCE THE 
RR TRACKING MAKK 
CGUNTER wAS ZERCED 
(SEE ASSUMPTIUN 6 
CF P20} 

TEI - TIME FROM TIG 
(CST). iN MIN AND 
SEC TC NEAREST SEC. 
MAX READING 1S £9855. 
SIGN IS ~ BEFCRE + 
AFTER TEIG(CSI}. 

WGA-THE PICELE GIM- 
BAL ANGLe DISPLAY 
IS NOT PERTINENT TO 
THIS FRUGRAM, 
THEREFGORES 
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MUNITOR OSKY: 

GBSERVE VERB-NOUN 
FLASH TC REQUEST 
RESPUNSE AND DISPLAY 
CF M, TFI AND MGA, 

WAS THIS THE LAST 
PASS THROUGH THE 
PROGRAM? 

  

  

OG 1 WISH TL 
TERMINATE THE 
MARK PROCESS ANC 
DO THE FINAL PASS 
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(A) WHEN DISPLAY- 
ED AT AkY TEME 
CTHER THAN THE 
LAST PASS THRUUGH 
THE FRCGRAM THE 
VALLE IS ~CCCCL 

(0) CN ThE LAST 
PASS THE VALLE IS 
-00002 

      

WAIT FOR KEYBUAKD 
ENTRY 

Te RMINATE FLASH UPCK 
RECEIPT UF PRUCEED, 
TERMINATEs OR RECYCLE 

  

SET? 

  

FLAG 
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er wceceacee KEY 

eee ceca necons 

WAS 
PAS 
pra 

a
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THRGUGH THE 
PROGRAM? 

. Ne 

IN PROCEED. . 

V32E 

THIS THE LAST 
S THROUGH ThE 
GRAM? 
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TRANSMIT ALL MAN- 
EUVER PARAMETERS TO 

  

P
e
 

THE CSM. 

ve : 
FROM . 

ABOVE . 

OG FIAAL AUTCHATIC . . CO FINAL AUTOMATIC 

REQUEST TERMINATE paver cencnnnccvceese REQUEST TERMINATE 

RCUTINE ¢€ROO)d . . ROUTINE (ROQ} 

      

EXIT P72 EXIt P72 

CHANGE CCNTRGL NUTES 

REV O1 PCR 254, 54C, 623 
REV OO{LUM 1A} PCR 695,752 
REW C1 EDI TCRI AL 
REV 02 ELITOR TAL 
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PURPOSE? 

ASSUMPTICNS: 

71 

CSM CONSTANT DELTA ALTITUDE (COH) REV 93 12/03/69 
TARGETING PRCGRAN CF73) 

My TC CALCULATE PARAMETERS ASSOCIATED WITH THE CONCENTRIC FLIGHT PLAN MANEUVERS WITH THE EXCEPTION OF CO-ELLIPTIC 
SEQUENCE INI TIATICN (CSI) FOR CS™ EXECUTICN UF THE MANEUVERS UNDER CONTROL OF THE CMC. THE CONCENTRIC FLIGHT PLAN 
MANEUVERS ARE THE CO-ELLIPTIC SEQUENCE INITIATION (CSI}_¢ THE CONSTANT DELTA ALTITUDE MANEUVER (COH), THE TRANSFER 
PHASE INITEATICN (TPT), ANC THE TRANSFEX PEASE FINAL (TPF) GR BRAKING MANEUVER, 

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

(2) TO DESPLAY IC THE ASTRCNAUT AKC ThE GROUND CEPENCENT VARIABLES ASSOCIATED WITH THE CONCENTRIC FLIGHT PLAN 
MANEUVERS FOR APPRUVAL BY THE ASTRUNAUT/GROUND. 

(1) THIS PROGRAM IS BASEO UPON PREVICUS CCMPLETIUN OF THE CU-ELLIPTIC SEQUENCE INITIATION {CSE} TARGETING PROGRAM 
(P72). THEREFORE: 

(A) AT A SELECTED TPT TIME THE LINE CF SIGHT BETWEEN TRE CSM AND THE LM WAS SELECTED TO BE A PRESCRIBED ANGLE (E? 
FRUM TRE HORIZONTAL PLANE DEFINEO AT THE CSM POSITICK. 

(B) THE TIME BETKEEN CSI IGKITICN ANC CCH IGNITION WAS COMPUTED TD BE GREATER THAN 10 MENUTES. 

{Ch Tre TIME CETWEEN CDR IGNITION AND TPL IGNITICN WAS CCPPUTED TO &E GREATER THAN 10 MINUTES. 

(0) THE VARITATICN CF THE ALTITLCE CIFFERENCE BETWEEN THE GRBITS WAS MINIMIZED. 

(eb CST BURN WAS CEFINEC SUCH TRAT TRE IMPULSIVE DELTA V WAS IN THE CSM HORIZONTAL PLANE AT CSI IGNITION. 

{F) TRE PERICENTER ALTITUDES OF THE ORBITS FOLLOWING CSI ARD CDH WERE CLMPUTEC TO PE GREATER THAN 35,000 FT. 
(LUNAR CREIT) GR 85 NM (EARTH ORBIT). 

(G)) THE CSE AND COH MANEUVERS WERE ASSUMED TU BE PARALLEL TO THE PLANE GF THE LM ORBIT, HOWEVER CREW 
MCOIFECATICA CF DELTA VOULV) CGMPLNENTS MAY HAVE RESULTEO IN AN OUT-OF-PLANE CSI MANELVER. 

UNLESS The INPLTS TU THIS PROGRAM ARE CHANGED FROM THCSE VALUES INSERTED IN P72, THE CALCULATED PARAMETERS FOR THE 
REMAINING MANEUVERS CF THE CUNCENTRIC FLIGHT PLAN WILL VARY FROM THOSE ORIGINALLY CALCULATED ANC DISPLAYED CNLY DUE 
TG THE CONTINLCLS RADAR LECATIANG CF THE &£™ CR CSM CREIT. 

{2} LGC CCMFLTEE VARIABLES MAY BE STUKECD FOR LATER VERIFICATION BY THE GROUND, THESE STCRAGE CAPABILITIES ARE NORMALLY 
LIMITED ONLY TG THE PARAMETERS FCR GNE THRUSTING MANEUVER AT A TIME EXCEPT .FCR CONCENTRIC FLEGHT PLAN MANEUVER 
SEQUENCES. 

(3) THE RENDEZWELS RADAR MAY CR WAY NCT BE USED TO UPCATE THE LM OR CSM STATE VECTORS FIR THIS PRUGRAM. TF RADAR 
USE Is DESIRED THe RAD AP SHUULO HAVE BEEN TURNED UN ANO LOCKED UN THE CSM BY PREVIOUS SELECTION OF P29. 2ADAR 
SIGHTING MARKS will BE MACE AUTOMATICALLY APPKUXIMATELY GNCE A MINUTE WIEN ENA3LFO BY THE TRACK AND UFDATE FLAGS. 
THE KENULEVULS TRACKING MAKK COUNTER 15 ZERCED BY THE SELECTIGN GF P20 AND AFTER EACH THRUSTING MANEUVEF,. 

(4) THERE 19 NC KESUEREMENT FOR ISS OPERATIUN DURING THIS PROGRAM UNLESS AUTOMATIC STATE VECTOR UPDATING 1S DES EREC 
BY THE RENDEZVUUS WAVIGATIUN PRLGRAM (P20)~6 IF SELECTED, Ped WILL OEFINE THE STATUS OF THE ISS. 

(5) THIS PROGRAM 1S SELECTED FY THE ASTRONAUT BY 3SKkY ENTRY. 

P73/LUMI NARY
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PROG icc GROUND CREW 
CONT 

+ CREW 
« PROGRA¥ 
- SELECTION 

  

START CSM CONSTANT . KEY IN CSM CUNST ANT 
CELTA ALTITUCE (COH) ceseececcesecvcececce DELTA ALTIFUWE (CDH! 
TARGETING PRCGRAF . TARGET ING PROGRAM #10 
{P73} (P73) V37E 73E . 
CISPLAY P73 

    

. MONI TOR DSKY=: 
emcee cnnssscesececs OBSERVE OISPLAY OF 

. P73 #20 
  

#30 
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: : : #50 

: - oe > we ee 

FLASH VERE-NCUN TO -- MONITOR DSKY: os 
HOLD . REQUEST RESPCASE ANC we +  CBSERVE VERB-NOUN =. « 

DISPLAY STORED TEG esse FLASH TO REQUEST . #60 
(CCH): te « RESPONSE AND DISPLAY. ~ 

vC6 N13 oe OF STOREC TIG oe 
RI-TIG(CCHI-HRS we (COH). os 
R2-TIGECCHI-FIN we . 
RETIG(COHI-SECS 6s : . 

TIiGtCCH) - TIME CF .. . a 
COH IGNITION (GETIe 6 enn ne . 
IN HRS, MINS, SECS e AM I SATISFIED WITH . . 
¥O NEAREST Cl SEC. ws THIS VALUE? .. #70 

: .- . - ae 

: oe RECORD TIG(CDKD 2 ks 
. os FOR FUTURE toe 
: oe TRANSMISSION 5 w 
. .. 70 THE CSM . ea 
: - -++--+--------- . ee #80 

WAIT FOR KEYBUARD — casaccccecacceeseees KEY IN PROCEED 2. 
ENTRY Be ee - ee 

os . see #90 

TERMENATE FLASH UPCN a Toeee seer c ena .- 
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+ . . . . . P73/LUMINARY 
+ . : . . . 
+ . * . . . 
+ * . . . . 
++ «+ ESTABLISH ALARM . . . . 

«+ ESTABLISH ALAKM . . . . 
+ [CF NO SGLUTION . . . . 
+ CAN EE REACHELC . . . . 

rs) | aA + . . . 
2 2C ol . . . . 
eo 6 oA . . - . 
o eA aR . . * . #160 
- ool ov . . . . 
2 oA . . . ° . 
o oR . : . . . 
- aM . . . . » 

POSS ee Tecan . . . emt rte cases ee #170 
HOLD . 2 0 FLASH VERB— ee cncenccevecsccescess MONITOR DSKY: ee 
eeseeacee + © NCUN TO RE- * . . . DOES ALARM oe 
SNAP. © « LEST RESPON- . . « CGDE OISPLAY IN- « 

» « SE AND OIS- . . + OICATE THAT AC oe 
«  « PLAY ALARM . . + SOLUTION CAN 8E oe 
+ « CODE CC611; . . « REACHED? ee 
oe VOSNO9 . . eat ator ere enna ee 
se RL -XXXXK . . | Ye 2 
= + R 2- XXXXX + . aoe . 0 
oo R3-XXXXK . . oo. - 8 #180 

rd . * . «= « IS IT POSSIBLE .. 
aoe . - . e « THAT REACJUST- . . 
oe . . * « « MENT OF TIG oe 
* . . . « « €COH) MIGHT <e 
soe . . . « « PROVIDE A SGt-.. #190 
oo . . . » « UTION? DOT oe 
- * . . * « WISH TO ATT- oad 
eo. . . . « « EMPT TO READ- «2. 
oe . . . « « JUST TIG(ICDH)? 2. 

ee . * . rr Ye ee 

© oo WATT FCR KEY- eee meecee eo. #200 
+ « BOARC ENTRY - * 2 2 ¢ CYCLE 4 

os . : e 6 V32E o 
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IS FINAL FLAG 
SET? 

  

FLAG . 

FLASK VERB-NOUN : 

TO REQLEST RES- 
PCASE AsO CISPLAY 
DELTA ALT (COH}s 
DELTA TC(CCH/TP I) 
AKG CELTA TATPI/ 
IPI) 

v06 N75 
RL-DELTA ALT 

(CDH) 
R2-CELT A T (COH/ 

TPT) 
R3-CELTA T(TP ES 

TPL) 

CELTA ALT(COH) — 
THE ALTITUCE BE~ 
TWEEN THE AC TIVE 
ANC PASSIVE VE- 
HICLE CRBITS AT 
TEGICDH). SIGN IS 
+ WEEN TRE ACTIVE 
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AND DISPLAY CF 
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OELTAT (COH/TPI) 
AND DELTA T (TPI/ 
TPId. 
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VERICLE IS BELOW 
THE PASSIVE 

VEHICLE. IN NAL- 
TICAL MILES TO 
NEAREST «1 NMe 

CELTA TE(CEH/TP id- 
TIG( TPE) AS DE- 
FINED BY THIS 
PROGRAM MINUS 
TIG(COH). COK- 
PUTED IN HRS» 
MEAS» AND SECS OF 
WHICH ONLY THE 
MINS ANC SECS 
ARE DISPLAYED. TC 
NEAREST SEC. 

DELTA TOTPI/TPL)- 
TIGCTPT) AS DE- 
FINED ey THIS 
PROGRAM MINUS TIG 
(tel) AS CEFINED 
EARLIER BY P72. 
COMPLTED IN HRS» 
MINS, AND SECS OF 
WHECK ONLY THE 
MENS AND SECS ARE 
CISFLAVED. TG 
NEAREST SEC. 
(NOTE: R2 AND R3 
ARE MCQULARIZED 
TO THE HOLR, I.E. 
63 MINS 22 SECS 
IS DISPLAYED AS 
C3822) 
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VALLES FOR FUTURE 
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THE CSM. 

e
e
e
 

ee
 
e
w
e
 
M
e
e
s
 

-
_
 

e
e
e
 

t
e
e
 

me
e 

Pm
 

ee
 

m
o
e
 

n
e
m
o
 

e 
e
e
r
 

o
n
t
 

en 
e
e
e
 
t
e
r
 
t
e
e
t
e
r
 

en
 
t
a
n
e
y
 

ae
 

t
e
e
 

e
e
 

76 
P73 /LUMINARY 

#310 

#320 

#330 

#340 

PT3/L UMINARY 

(



uot 

HOLD 

SNAP 

e
e
e
 

a
t
a
 

w
e
e
 

t
e
a
s
e
 

or 
r
y
 

C
C
 

e
e
 
e
e
 
e
e
 

B
e
e
 

we 
e
e
e
 

me
 

me
 

w
e
r
o
 

m
t
n
 

er 
H
e
r
e
 

an 
r
a
n
g
e
 

wAIT FOR KEYSCARD 
ENTRY 

TERMINATE FLASH 
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CALCULATED COM- 
PCNENTS OF DELTA 
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R3-CELTA VZiLV) 

DELTA vxtlv) - 
CCMFENENT CF IM— 
PULSE VE DELTA V 
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AT TIG(CCR) ALONG 
(RHVIKR, IN FPS 
TO NEAREST 21 
FPS. 

DELTA V¥(LV) — 
COMPCNENT CF fe— 
PULSIVE DELTA V 
AT TEG(CCH? ALONG 
VAR. IN FPS TC 
NEAREST «1 FPS. 

OELTA vZtLv) - 
COMPONENT OF IM— 
PLLSEVE DELTA V 
AT TIG(CDH) ALONG 
-R. IN FPS TCO 
NEAREST «1 FPS 

WHERE R IS CSM 
GEOCENTRIC {EARTH 
GRBIT) GR SEL ENG— 
CENTRIC (LUNAR 
GRBIT) RADIUS 
VECTOR ANC VIS 
CSM INERTIAL VEL- 
OCITY VECTOR AT 
TICG(CCH). 
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OUT-OF-PL ANE 
DISPLAY ROUTINE 
(R36)(V90E) AND 
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DELTA VY (LV). 
HOWEVER iT MUST 
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HOLD 

MON 

~00002 

    

FLASH VERB-NCUN TO 
REQUEST RESPONSE AND .eeeeeee 
DISPLAY M, TFi AND 
MGAS 

VIENGSS 
RI-M 
R2-TFI 
R3-MGA 

4 - THE ALMBER CF 
MARKS MADE SINCE THE 
RR TRACKING MARK 
COLNTER &AS ZERCED 
(SEE ASSUMPTION 6 
GF P20) 

TFI — TIME FROM TIG 
(Cor). IN MEN AND 
SEC TC NEAREST SEC. 
MAX READING IS 59859. 
SIGN IS - BEFORE, + 
AFTER TIG(CDH). 

THE MICCLE GIMBAL 
ANGLE DISPLAY 1S NCT 
PERTINENT TO THIS 
PROGRAM. THEREFORE: 

(A) WREN CISPLAY- 
ED AT ANY TIME 
GTRER THAN THE 
LAST PASS THROUGH 
THE PROGRAM THE 
VALUE IS -COGC] 

{B) CN THE LAST 
PASS FHE VALUE IS 
00002. 
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MONITOR DSK 
OBS ERVE V ERB-NOUN 

FLASH TC REQUEST 
RESPONSE AND DISPLAY 
CF My TFE AND MGA 

  

    

WAS THIS THE LAST 
PASS THROUGH THE 
PROGRAM? 

DG 1 WISH TC 
TERMINATE THE 
MARK PROCESS ANC 
OO THE FINAL PASS 
THROUGH THE 
PROGRAM? ae
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WALT FUR KEYBOARD cee seccesesccecesens KEY IN PROCEED, « 
ENTRY . 6 eee . 

TERMENATE FLASH UPUN . eo coro ncn re ann ane . #550 
RECEIPT OF PROCEED, . KEY IN RECYCLE . 
TERMINATE, OR : . . V32E . 
RECYCLE . a Doren e renee . 

oP T oR . . - . 
oR of of . : . . 
20 oR c . . . . 
oC M Y . . so acceneees 
oE ot oC . . . 
aE oN ot . . . #560 
oo oA o£ . - . 
. .T . . . . 
. o£ eeaesesccecene - . 

. 6c TC © tenner enecenen-= - 

. wan . WAS THIS THE LAST . 

. BEL CW . PASS THROUGH THE . #570 
. . PROGRAM? . 

sen ec ere r naan . “N - 
15 THE FINAL FLAG . . . . 
SET? . . . . 

-Y Ne . . 

e crete necoe . . #580 
« SET THE FINAL . . 
«FLAG . . 

Brrr #590 
. TRANSMIT ALL MANEU- 
. VER PARAMETERS TC 
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CG FINAL AUTCMAT IC . 
REQUEST TERMENATE 
ROUTINE (RO0} 

EXIT P7 

CHANGE CONTROL NOTES 

LOGEC REY OL 
REV 02 
REV O03 

PCR 54046 
PCR 752, 
ECITGRIAL 

3 

23 
EOF TOR TAL 

THE CSM. 

  

OO FINAL AUTOMATIC 
eee ne sccsecscacnces REGUEST TERMINATE 

ROLTENE (ROO), 

EXIT p73 
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CSM TRANSFER PHASE INITIATION (TPL) TARGETING REV 92 12/03/69 
PROGRAM (P74) 

(1) TC CALCULATE THE REQUIRED OELTA V AND OTHER INITIAL CONOTTIONS REQUIRED BY THE CHC FOR CSM EXEGJTION OF THE 
TRANSFER PHASE ENITIATICN (TPI} MANEUVER, GIVEN: 

(A) TIME OF IGNITION TIG (1P1) OR THE ELEVATION ANGLE (£) OF THE CSM/LM LOS AT TIG(TPI). 

(B) CENTRAL ANGLE CF TRANSFER (CENTANG) FROM TIC{TPI}) TO INTERCEPT TIME. 

(2) TC CALCULATE TIG (TPL) GIVEN E OR E GIVEN TIG (TPI). 

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

(4) TC OISPLAY TC THE ASTRONAUT ANC THE GROUND CERTAIN DEPENDENT VARIABLES ASSOCIATED WITH THE MANEUVER FGR 
APPROVAL BY THE ASTRONAUT /GROUND. 

(1) LGC COMPUTED VARIABLES MAY BE STORED FCR LATER VERIFICATICN BY THE GROUNC. THESE STORAGE CAPABILETIES ARE 
LIKITED GNLY TG THE PARAMETERS FOR GNE THRUSTING MANEUVER AT A TIME EXCEPT FOR CONCENTRIC FLIGHT PLAN MANEJVER 
SECLENCES. 

a2) THE RENCEZVCUS RADAR MAY OR MAY NOT BE USED TO UPDATE THE LM OR CSM STATE VECTCRS FOR THIS PROGRAM. IF RADAR 
USE IS DESIRED THE RADAR SHCULD BE TURNED GN ANO LOCKED CA THE CSM BY PREVIOUS SELECTION OF P20. RADAR SIGHTING MARKS 
WILL BE MADE AUTOMATICALLY APPROXIMATELY ONCE A MINUTE HEN ENABLED BY THE TRACK AND UPDATE FLAGS {SEE P20). THE RENDEZVOLS TRACKING MARK COUNTER IS ZEROED BY THE SELECTION OF P20 AND AFTER EACH THRUSTING MANEUVER. 

{3} THERE IS NO REQUIREMENT FOR ISS OPERATION DURING THIS PROGRAM UNLESS AUTCMATIC STATE VECTOR UPDATING IS DESIRED 
BY THE RENDEZVOUS NAVIGATION PROGRAM (P20}. IF SELECTED, P20 WILL DEFINE THE STATUS OF THE 1SSe 

i4) ONCE TEE PARAMETERS REQUIRED FOR COMPUTATION OF THE MANEUVER HAVE BEEN COMPLETELY SPECIFIED, THE VALUE OF THE 
ACTIVE VEHICLE CENTRAL ANGLE CF TRANSFER iS COMPUTED AND STORED. THIS NUMBER WILL BE AVAILABLE FOR DISPLAY TO THE 
ASTRONAUT THROUGH THE USE OF VO6N52. 

ThE ASTRONAUT WOULC CALL THIS DISPLAY TO VERIFY THAT THE CENTRAL ANGLE OF TRANSFER OF THE ACTIVE VEHICLE IS NOT 
WITHIN 17C 16 190 DEGREES. IF THE ANGLE IS WITHEN THIS ZONE THE ASTRONAUT SHOULD REASSESS THE INPUT TARGETENG 
PARAMETERS BASEG UPUN DELTA V AND EXPECTED MANEUVER TIME. 

(5) THIS PROGRAM IS SELECTED BY THE ASTRCNAUT BY CSKY ENTRY. 

LGC GRCUNO CREW 

oCREW 

P74/LUME NARY
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{TPL} TARGETING . (TPE) TARGETING #10 
PROGRAM (P74) PROGRAM (P74) 
CAUSPLAY PT4 V37E T4E 

. MONITOR DSKY: 
ee ecccvecccucesveces OBSERVE DISPLAY OF 

  

- PT #20 

RESET ACTIVE VEHICLE . 
FLAG . 

. . . #30 

SET UPDATE FLAG . . 

SET TRACK FLAG - . #60 

. eeeeee . : . eteee #50 
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+EDIT 
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CENTANG: 
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R2-E 

R3-CENTANG 
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PERICENTER) OF THE 
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(NOTE: 
IN THIS CASE N IS 
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N 1S ZERG, USE 
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AND VELOCITY OF 
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TERCEPT TIME. WHEN 
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CICATEC NUMBER OF 
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WITH Tac 
TARGET 
CFFSETS 

ETC.) 

E-ELEVATION ANGLE 
BETWEEN THE CSM/ 
Le LCS ANC THE 
CSP LOCAL HORI- 
ZONTAL AT TEG 
(TPIT) REFERENCED 
TG THE DIRECTICN 
GF FLIGFT (SEE 
SECTICN 5.4.2 CF 
R567 FOR DETAILED 
CESCRIPTION). IN 
DEGREES TO NEAREST 
001 DEGREE. 

CENTANG-THE GReIT- 
AL CENTRAL ANGLE 
CF TRE PASSIVE 
VEHICLE OURING 
TRANSFER FROM 
TIG(TPI) TC T EME 
OF INTERCEPT. IN 
TEGREES TO NEAREST 
«O01 CEGREE. 
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: . #250 

. AM IT SATEUSFIED 
. WITH THE PRESENT 

VALUE OF E? 

    

KEY IN V21E . 
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SET THE FINAL . 
FLAG . 
  

  

DO FINAL AUTOMATIC . 
REGUEST TERMINATE 
ROUTINE (RCO) - 

EXIT P74 

CHANGE CCNTRCL NGTES 

REV OL PCR 627 
REV GCiLLM 1A) PCR 268 
Rev OL{LUM 1B} PCR 812.2 
REV 02 ECETCRIAL 

  

TRANSMIT ALL MANEU- 
VER PARAMETERS TG 
THE CSM. 

OO FINAL AUTOMATIC 
«+ REQUEST TERMINATE 

ROUTINE (ROO), 

EXIT P74 
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PURPOSE: 

ASSUMPTICNS: 

749 

CSM TRANSFER PHASE MIOCCURSE (TPM) TARGETING PROGRAM (P75) REV 03 12/03/69 

(b)) TC CALCULATE THE REQUIRED CELTA V AND OTHER INITIAL CONDITIONS REQUIRED BY THE CMC FOR CSM EXECUTION OF THE NEXT 
MIOCOURSE CORRECTION GF THE TRANSFER PHASE CF AN ACTIVE CSM RENDEZVIUS. 

(1) THERE 3S NO REQUIREMENT FOR ISS OPERATION DURING THIS PROGRAM UNLESS AUTOMATIC STATE VECTOR UPDATING IS DESIRED 
BY THE RENDEZVOUS NAVIGATICN PROGRAM (P20). IF SELECTED, P20 WILL DEFINE THE STATUS OF THE ESS. 

(2) THE RENDEZVOUS RACAR IS ON AND IS LOCKED ON THE CSM. THIS &AS DONE DURING PREVIGUS SELECTION OF P20. RADAR 
SEGHTENG MARKS WILL BE MADE AUTOMATICALLY APPROXIMATELY ONCE A MINUTE WHEN ENASLED BY THE TRACK ANO UPDATE FLAGS. 
TRE RENDEZVOUS TRACKING MARK COUNTER IS ZERCEO BY THE SELECTION OF P20 AND AFTER EACH THRUSTING MANEUVER. 

(3) THE TIME OF INTERCEPT CTCENTI) WAS CEFINEL BY PREVIGUS COMPLETION OF THE TRANSFER PHASE INITIATION { TPL) 
TARGETING PRUGRAM (P74) AND IS PRESENTLY AVAILABLE IN LGC STORAGE. 

(4) ONCE THE PARAMETERS REQUIRED FCR CCMPUT ATION OF THE MANEUVER HAVE BEEN COMPLETELY SPECIFIED, THE VALUE OF THE 
ACTIVE VEHICLE CENTRAL ANGLE OF TRANSFER IS COMPUTED AND STORED. THIS NUMBER WILL BE AVAILABLE FOR DISPLAY TO THE 
ASTRONAUT FRRCUGH TEE USE CF VO6NS52. 

THE ASTRONALT WOULD CALL THES DISPLAY TC VERIFY THAT THE CENTRAL ANGLE OF TRANSFER OF THE ACTIVE VEHICLE 1S NOT 
WITHIN 170 TO 190 DEGREES. IF THE ANGLE IS WITHIN THIS ZONE THE ASTRONAUT SHOULD REASSESS THE INPUT TARGET ENG 
PARAMETERS BASEC UPCN CELTA V ANC EXPECTEL MANEUVER TIME. 

{5) ThE PROGRAM IS SELECTED BY THE ASTRONAUT BY OSKY ENTRY PRIOR TO ANY ANTICIPATED CMC RENDEZVOUS M IDCOURSE 
CGRRECTICN RECUIRING LM PARAMETER COMPUTATION. 

PROG Léc GROUND CREW 
CONT 

CREW 
«PROGRAM 

«SELECTION 

START CSM TRANSFER . KEY EN CSM TRANSFER 
PHASE MICCGURSEITPM) sencseccsecesscoecee PHASE MIDCOURSE( TPM) 
TARGETING PROGRAM . TARGETING PROGRAM #10 
(P75) DISPLAY P75 (P75) 

V37E 75E 
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(NOTE: TEE VALUE 
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R3-DELTA 

VZCLV) 
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IMPULSIVE 
DELTA Vv AT 
TIG{TPM) 
ALCAG (RXVIXR. 
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DELTA V AT 
TIGiT PM) 
ALONG VXR. IN 
FPS TO NEAR- 
EST «i FPS 

DELTA VZELVI- 
COMPGAENT CF 
TMP UL SI VE 
CELTA V AT 
TIGET PM 
ALUNG -R. IN 
FPS TO NEAR- 
EST «1 FPS 

WHERE R IS 
THE CSM GEO- 
CENTRIC 
(EARTH ORBIT? 
OR SELENO- 
CENTRIC 
(LUNAR ORBIT) 
RADIUS VECTOR 
AND V IS THE 
CSM INERTIAL 
VELOCITY 
VECTOR AT 
TIGE TPM) 
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LATION IS . 
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SET MGA OI[S- 
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00002. 
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DESPLAY OF Ms TFI 
AND *GA; 
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RI-M 
R2-TFI 
RI-MGA 

M-THE NUMBER OF 
MARKS MADE SINCE THE 
RR TRACKING MARK 
COUNTER WAS ZEROED 
(SEE ASSUMPTICN 6 OF 
P20.) 

IFI-~TEME FRGP TIG 
{TPM} IN MIN AND SEC 
TC NEAREST SEC. MAX 
READING IS 55859. 
SIGN IS — BEFURE, + 
AFTER TIGUTPM). 
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(NOTE: ON FIRST PASS 
THROUGH, TFI WILL BE 
TIME FROM PREVICUS 
TIG COMPUTED BY 
P74). 

  

PASS THROUGH THE 
PROGRAM? 
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TPM: « AND DISPLAY CF . 
VO6N59 + DELTA ¥ (LOS). . 
RI-DELTA epee n cane . 

VLiLGS} . . . #320 
RZ2-DELTA . . . 

w2(Lo$) . . . 
R3-CELTA . . . 

VBCLCS) i, ew eee eee 

RECORD THESE 

VALUES FOR FUTURE 
TRANS MISSTON TO 
THE CSM. 
(NOTE: UNL IKE 
DELTA VILV) FOR 
TPM ABOVE, THE SE 
VALUES CANNOT BE 
WRITTEN OVER.) 

‘ . 

IN FPS TC NEAREST 
o1 FPS 
(NOTE: FOR DEF IN- 
UTICN SEE SECTICN 
5040265 OF R567), 

+ 

03 
+EOIT 
++ 

#330 
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WAIT FOR KEYBOARD KEY IN PROCEED 
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+ ENTRY eee wan -n n+ === 2 = . #340 
+ TERMINATE FLASH, 
+ UPON RECEIPT OF . 
+ PRCCEED : 

: : #350 

. “EO . 

+ + 66 To . wae 
+ + BELO® #360 
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THIS PROGRAM, 
THER EFGRE: 

  

WAIT FUR KEY BOARD 

(AD WHEN DISPLAY 
EC AT ANY TIME 
CTHER THAN THE 
LAST PASS THROUGH 
THE PROGRAM THE 
THE VALUE IS 
~O0ccc) 

(B) CN THE LAST 
PASS THE VALUE 1S 
00002. 

  

ENTRY 

TERMINATE FLASH LPCA on 
RECEIPT OF PROCEED, 
TERMINATE: OR RECY~ 
CLE 

oP oT RK 
aR o£ of 
oO aR of 
2c aM “¥ 
2£ al of 
af oN ol 
D oA oF 
. «T . 
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. 6c TC 
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ooscencccceswccssese KEY IN PROCEED. 

    

MARK PROCESS ANC 
OO THE FINAL PASS 
THROUGH THE PRO- 
GRAM? 
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WAS THIS THE LAST 
PASS THROUGH THE 
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wan 

FROM 
ABOVE 

FINAL AUTUMATIC . 
LEST TERMINATE 
TINE (ROO) . 

Exit P75 

ROL NOTES CHANGE CONT 

LOGIC REY CL 
REV 02 
REV 03 

  

BELCh 

THE FINAL FLAG 
? 

Ne 

SET THE FINAL 
FLAG 

  

PCN £02,627 
(LUM 18) PCR 812-25 

ECITCRIAL 

  

EDITORIAL 
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TRANSMIT ALL MAKEU- 

VER PARAMETERS 1G 
THE CSM. 

DO FENAL AUTOMATIC 
REQUEST TERMINATE 
ROUTINE (ROO). 

ExiT P75 
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TARGET DELTA V PROGRAM {P76) REV 03 12/03/69 

PURPOSE: (1) TC PROVIDE A MEANS CF NOTLFYING THE LGC THAT THE CSM HAS CHANGED ITS ORBITAL PARAMETERS BY THE EXECUTION OF A THRUSTING MANEUVER. 

(2) TO PROVIDE TC THE LGC THE CELTA V APPLIED TO THE CSM TO ENABLE AN UPDATING GF THE CSM STATE VECTOR. 
ASSUMPTICNS: (1) THE LM CREW HAS THE DELTA V TU BE APPLIED TO THE CSM IN LOCAL VERTICAL AXES AT A SPECIFIED T1G. THESE VALUES ARE DISPLAYED PRICR TG TIG BY THE TRRUST ING PROGRAMS (940 AND P4L IN THE CMC). NU PROVISION IS MADE IN THESE THRUSTING PROGRAMS TO DISPLAY THE RESULTS OF THE MANEUVER IN A FORM USABLE BY THIS PROGRAM. IF THE BURN IS NOT NOMINAL AND THIS CELTA V IS NUT AS SPECIFIED OR IF TIG IS NOT AS ORIGINALLY SPECIFIED, CONSULT BACKUP PROCEDURES « 

(2) TF THE RENDEZVGLS AAVIGATICN PROGRAM (P20) GR THE LUNAR SURFACE NAVIGATION PROGRAM (P22) IS IN PROCESS THIS PROGRAM MUST BE SELECTEC PRIOR TO THE CSM THRUSTING MANEUVER. THIS CAN B& ASSURED BY VOICE COMMUNICATION BETWEEN THE L¥ AAG CS. 

(3) TIS PRUGRAM IS SELECTED BY THE ASTRONAUT BY DSKY ENTRY. 

PROG Loc GRCUAD CREW 
CONT 

= CREW 
*PROGRAM 

  

«SELECT ION 

START TARGET . KEY EN TARGET DELTA 
CELTA V PROGRAM ener ccvaceneeenses V PROGRAM (P76). #10 
(P76), . V37TET6E 
DISPLAY P76 

  

#20 
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FLASH VERS-NOUN 
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TO REQUEST RESPONSE 
AND CISPLAY STORED 
TIG(OV): 

VO6A33 
R1-TIG(CV) -HRS 
R2-TIGIOVI-MINS 
R3-TIG(CVI-SECS 

TIG(OV)I-TIME OF 
IGMITICN (GET) FOR 
DELTA ViOVi. 
MINS» 
201 SEC. 

IN HRS, 
SEC TO NEAREST 

WAIT FOR KEYBOARD 
ENTRY. 

TERMINATE FLASH UPON 
RECEIPT OF PROCEED, 
TERMINATE, OR NEW 
DATA 

oP OT NEW . 
oR EE CATA. 
-0 oR . 
oC iM . 
oE al ws 
oE aN STORE DATA 

OS AY, leila 
. oI . 
. o£ . 
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. SGNITOR OSKY . 
. - OBSERVE VERB-NOUN . 
ccecesecccoceces FLASH TO REQUEST . 
. . RESPONSE AND DISPLAY .« #30 
. OF STORED TIG(OV). . 

. . . #40 

. . . 

. 1S THE VALUE . 
. OLSPLAYED THE . 
. CORRECT TIME AT ° 
. WHICH THE CSM EXECU- . 
. TED FHE MANEUVER? . #50 

wenececesescnsee KEY IN PROCEED - . 

. . . #60 
. > KEY IN V25E . 
a necccccccoecesceens AND LOAD THE . 
. « CORRECT TIG(OVI. . 

. . #70 
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SNAP 

+ GO TO 
. mae 

BELOk 

FLASH VERB-NOLN 
TO REQUEST RESPGNSE 
AND DISPLAY THREE 
STOREO COMPONENTS UF 
DELTA ViCV}. 

VCENES 
RI-CELTA VX(OV) 
R2-CELTA VY (OV) 
RZ-OELTA vWZl0V) 

DELTA VX(GVb~ 
COMPONENT OF DELTA ¥ 
APPLIEC TC THE CTFER 
VEHICLE AT TIG(CW) 
ALONG (RXVIXR. IN 
FPS TC NEAREST wi 
Fes. 

OELTA v¥(av)— 
COMPONENT OF DELTA V 
APPLIEC TC TRE GTFER 

VEHICLE AT TIG(CV) 
ALONG VXR. IN FPS Ta 
NEAREST «1 FPS. 

CELTA VZ1QVI- 
COMPCHENT CF CELTA V 
APPLIED 10 THE QTHER 
VERICLE AT TIGtOV) 
ALONG -Re IN FPS TC 
NEAREST 21 FPS. 

HERE R IS GECCER~ 
TREC (EARTH ORBIT) 
CR SELEKCCENT RIC 
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OBSERVE VERB-NOUN 
FLASH TG REQUEST 
RESPCNSE AND DISPLAY 
GF THREE STORED 
CCMPCNEATS OF CELTA 
V APPLIED TO THE 
OTHER VEHICLE (OV) 
ALOAG LOCAL VERTICAL 
AXES AT TIG(OV). 

  

WAIT UNTIL THE CSM 
CREW KAS TRANSMITTED 
THE VALUES OF THE 
CELTA V TO BE AP- 
PLIEC ANC TRE TIME 
QF EGNITION AND 
TRE THRUSTING MAN- 
EUVER HAS BEEN 
SUCCESSFULLY COM- 
PLETEC. 
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(LUNAR ORBIT) RACIUS 
VECTCR AND V IS THE 
CSM INERTIAL VEL~ 
OCITY VECTOR AT 
TIGIGV). 

  

wAIT FOR KEYSOARD 
ENTRY 

TERPINATE FLASH UPON 
RECEIPT OF PROCEED, 
TERMINATE, OR NEW 
BATA 

oP GT NEW . 
aR LE DATA. 
0 AR . 
CoM . 
cE GE aeeee---- 

| STORE DATA 
eC eA Henna n= 
. oT . 

oE . 

co TO man 

  

  

eee wen esensece 

ewe ecsccsceeece 

AR 
Cr 

E THE VALUES 

SPLAYEC THE 
CORRECT ONES 
EXECUTED BY THE CSM? 
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+363 
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BeLOw 

FLAG 

UPDATE CSM STATE 
VECTCR TG REFLECT 
THE DELTA ¥ ADDED. 

  

FLAG 

: van 
. FRUM 

. AUCVE 

ZERC KR TRACKING 
MARK COLNTER 
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wots nnn nnn eee eee een ee nne #220 
DO FINAL AUTOMATIC . + OG FINAL AUTOMATIC 
KREWLEST TERMINATE eee eee soeeaseeeees REQUEST TERMINATE 
KCUTINE (RUC). . + RULTINE (ROO 

EXIT P76 EXIT P76 #230 

CHANGE CENT RCL NUTES 

LOGEC REV CL PCR 46 
REV O2tLUM 1B) PCR 62642 
REV C3¢LL™ 1C) PCR 863.2 

DIRS LUMENARY
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444610 LUMINARY ROUT INES 

ROO 

ROL 

Ro2 

RO3 

RO4 

RCS 

ROS 

R10 

Rll 

R12 

R13 

R20 

R22 

  

FINAL AUTOMATIC REQUEST TERMINATE 

ERASAELE ANC ChANNEL MUDIFICATION 

IML STATLS CHECK 

CAP CATA LCAC 

RR/LR SELF TEST 

S-BANE ANTENNA 

RLO/RIL/RI2 SERVICE 

LANDING ANALOG OI SPLAYS 

ABCRT CISCRETES MCNITOR 

CESCENT STATE VECTOR UPDATE 

LANDING ALTG MCDES MCNITCH 

LR/RR REAL 

RR DESIGNATE 

RR CATA REAL 

RR MANLAL ACUGLISITLUN 

RR SEARCR 

KR MGNITOR 

LENAR SLKFACE KK FRE-DESIGNATE 

FCWERED FLIGHT #R CESTENATE 

URGTT PARAMETER ULSPLAY 

KENDEZVELS FAKARETER LISFLAY 

799 
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ROUTINE S/LUM



R33 

R3E 

R40 

R41 

R47 

R50 

R51 

R52 

R54 

R55 

R56 

RST 

R58 

R59 

Reo 

Rol 

R62 

R63 

ROS 

RI6 

RTT 

LGC/CMC CLUCK SYNCHRONIZATICA 

RENDEZVOLS CUT-CF-PLANE CiSPiasy 

OFS/APS THRUST FAIL 

STATE VECTGR INTEGRATICN (MIC TC AVE) 

AGS INITIALIZATION 

COARSE ALIGN 

UNFLIGHT FINE ALIGN 

AUTO OPTICS POSITIONING 

AQT MARK 

SIGHTING GATA CISPLAY 

GYRO TORQLING 

TERMINATE TRACKING 

MARKR LPT 

CELESTIAL BCDY DEFINITICK 

LUNAR SURFACE SIGKT ING MARK 

ATTITUDE MANEL VER 

FREFERREC TRACKING ATTITUCE 

CREW-DEF INEC MANEUVER 

RENDEZVOLS FINAL ATTITUDE 

FINE FREFERREL TRACKING ATT ITUCE 

EXTENDED VERB INTERLOC K 

L&R SPURECUS TEST 

  He6,bI 

RJUTINE S/LUM 

404.10 

ROUTINE S/LUM
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FINAL AUTCMATIC REQUEST TERMINATE REV 03 12/03/69 
RULTINE (ROC) 

PURPOSE: qv 

(2) 

ASSUMPTIONS: (1) 

PROG 
cant 

  

RESET X-AXIS OVER- 
RIDE INRIEIT FLAG 

TC PACVIODE # STANCARE EXIT FGR PRCGRAMS, AND AN OPTION TO SELECT ANY PROGRAM DESIREO. 

TC PROVIDE A GENERAL DESCRIPTION OF THE COMPUTER ACTIVITY FOLLGWING ANY V37EXXE. 

THE CALLING PROGRAM HAS SUCCESSFLLLY COMPLETED ALL ETS FUNCTIONS OR THE OPERATOR HAS PREMATURELY TERMINATED THE 
PROGRAM. 

icc GROUND CREw 

LEC CREW. 
«RCUT INE ROUTINE. 

» SELECTION SELECTION. 

C
Y
 

wrt roctt tenn ccc #10 

RESET ULLAGE FLAG 

wetter rrr © Tt ttt rts sce na no . #20 
FLASH VERB 37 TC ate ceeensesecccvecee MONT TUR DSKY? . 
REQUEST PLEASE PER + OBSERVE VERB . 
FURM CHANGE Ut 37 FLASH TC RE~ « 
PRCGRAM: gueST PLEASE . 

V37 A BLANK PERFCRM CHANGE 
&1-BL ANK CF PROGRAM, . 
RE-EL ARK ae ee . 
RE-BLANK . . 

: : #30 

. . . ROO/LUMINARY
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WAIT FOR KEYSUARE 
ENTRY 

TERMINATE FLASb UPON 
RECELPT CF XXE 

PROGRAM. 
. TC REQUEST NEW 

mae : 
- ENTRY FROM . 
+ V96 WITH > 
+ PROGRAM FOC. 
« SPECIFIED « 

1S TRE IML BEING 
INTTIAL EZED? 

IS THE NEW PRO- 
GRAF PTO? 
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. ROG/LUM IN ARY 

ALARW CODE ABNORMAL TY? . 
C1520 enn nn nnn nne : 

  

#140 

acc KEY IN VOSNO9E 
TO DISPLAY . 
ALARM CODE. E x- . 
PECTEG ALARM AT . 
THIS TIME IS * 
G1520 INDICATING; . 

(L) THE EMU is . 
BEING IN+ . 

er
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s
 

o?
 

TIAL IZED 
12) A PROGRAM 

OTHER THAN . 
POO HAS . 
BEEN SEL~ . 
EC TED AND . 
A CHANGE - 
CF PROGRAM . 
1S O1s- . 
ALLUWED AT . 
THIS TIME . 
(SEE R47 . 

#159 

e
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#160 

AND DES- 
CRIPT ION 
GF STATE 
VECTOR IN- 
TEGRAT ION 
SECTION 
5.6611 OF e

e
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e
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t
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. R567.) 

. (3) P06 HAS AL- 
. READY SET 

ard #170 

THE NO~DO- oe 

Oo
 VERB~37 FLAG. 

« DGES THE NEw 
» PROGRAM EXIST? 

. 

#180 
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TURN ON 
« CPERATOR 
e ERRGR LIGHT 

. Ex iT 
. RCG 

  

RESET AVERAGE G 
FLAG 
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IS THE DESIRED PRO- 
GRAM P70 OR P71? 

  

  

z 

  

GC TO OES IREC 
PROGRAM, 

   MONITOR OSkyYs 
DOES OPERATOR 

ERROR LIGHT COME 
ON ENDECATING THAT 
T HAVE SELECTED A 
PROGRAM THAT COES 
NOT EXE ST? 
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+ RESET LANDING 
+ ANALCG CISPLAYS 
+ FLAG 

  

WAIT FOR ANY INTE- 
GRATICN IN PROCESS 
TO FINI SH 

SeT LR BYPASS FLAG 
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FLAGS ASSOCEATEC 
with R123 
VX INHIBIT, FEGATE, 
AC LR READs R12 
X-AXES CVERRIDE, LR 
PERMIT, VELOCITY 
DATA, NG S11, READ 
VELOCI T¥, RANGE 
CaTa, LPOS2, 
V FLASH», AND b FLASH 

RESET RO& FLAG 
  

  

RESET GIMBAL 
LOCK FLAG 

    

RESET ABORT TARGET- 
ING FLAG 

RESET xX-AXxIS OWER- 
RICE IN+LEIT FLAG 
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RESET © 
Cus Des 
FLAG AN 
CESIGNA 

RESET AN 
37 FLAG 

  

RESET R 
P25, ANI 
FLAGS. 

2 IS 
« vcU 

+ SET 

  

ONT INU~ 
IGNATE 

‘D 
TE FLAG 

G-DC-VERB- 

  

ENCEZVOUS » 
iD IMUSE 

THE RENDEZ- 

IS CR P25 FLAC 
? 

RESET IMUSE 
FLAG 
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COMMAND ZERG ATTI- 
TUCE RATES 

SET DEADBAND 
TG PREVIOUS VALUE 
DEFINED BY RO3. 

RESET THE TRACK FLAG 

RESET THE LPDATE 
FLAG. 
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IS THE NEW PROGRAM 
POC? 
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Is 
GRA 

TRE PRESENT 
® F222 

  

RESET RENDEZVCUS, 
P25y AND IMGSE 
FLAGS 

  

IS TRE NEW PRUGRAM 
P20 Ck F252 

IS EETFEX P20 
GR P25 PRE SENT= 
Ly IN PROCESS 
(EITHER TA FCRE- 
GkOUNO GR BacK— 
GRCUND)? 
  

. “Be 

. BELOW 

IS THE NEW PROGRAM 
P22? 

oN Ye 

  

1S THE NEW PROGRAY . 
P20 Ok P25? . 

  

ES EITHER P20 
CR F25 PRESERT- 
LY RUNNING 
EITRER IN THE . 
FCREGRCUND CR * 
THE BACKGRGUND? « 
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BELCh 

1S EETFER P20 UR 
P25 PRESENTLY 
RUNNING IN THE 
FOREGACUNC? 

aN oY 

IS EITHER °20 GR 
P25 PRESENTLY 
RUNNING IN TEE 
BAC KGRGUND? 
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an 
« BELOW 

ES ETHER P20 OR 

P25 PRESENTLY 

RUNNING IN THE 

FOREGROUND? 

aN oY 

1S EITHER P20 OR 
P25 PRESENTLY 
RUNNING IN THE 
BACKGROUND? 
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   me : 
FROM . . . 
ABLVE . . . 

RESUME P20/25 IN P20/25 WILL CON- . 
THE BACKGROUND AND TINUE IN THE BACK- « 
START NEw PROGRAM GROUND. 
IN THE FCREGRCUAD. soe rr eee ee 

EXIT KOO . . 

nae age : : 
FROM FROM - . 
ABOVE ABCVE . . 

TERMINATE PRESENT GO TO NEW PROGRAM 
PROGRAM IN PRUCE SS SELECT EC. 
ANC START NEW PROM enter eee nae 
GRAN, . 

  

see EXIT ROO 

EXIT ROO 

CHANGE CCNTRLL NUTES 

LOGEC REV UL - PCR GC, Bby 114, 127,214,453 
REV GZtLUh LE) PCR 793.2, ECITCRIAL 
REV C3CLLM 101 PCR 853, EDETCREAL 

als 
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be 

ERASABLE AND CHANNEL MGOILFICATION REV 02 12/03/69 
RCUTINE (R01) 

PURPOS E: (1) TO PROVIDE MANUAL CAPABILITY OF CHANGING FLAGWORD BITS GR CHANNEL BITS. 

ASSUMPTIONS: (1) THIS PROCEDURE CAN BE PERFCR¥ED AT ANY TIME, 

(2) THIS PRCCECURE IS NOT RESTRICTED TO FLAGWORDS GR CHANNELS BUT CAN MODIFY ANY LEGITIMATE ERAS ABLE LOCATION > 306 

CESCRIFTICN: (1) NCUN O7 WILL BE LOACED BY STANDARD DSKY TECHNIQLE Ss» (E.G. V25NO7E). 

(2) NGUN G7 1S A THREE CC#PCNENT CCTAL ACUN WITH TEE FOLLOWING DEFINITION: 

RL = ECADR CF AN ERASABLE LOCATIGN >30 (E.G.: FOR FLAGWORD 8+ RL = 104), OR CHANNEL NUMBER, EF RIL < 30, CHANNEL IS ASSUMED. - 

Re = UP TO FIVE OCTAL OLGITS SPECIFYING BITS IN THE WORD TO BE SET (E.G.! 200 IS BIT 8). 

K2 = NON-ZERO (OR NON-BLANK) INDICATES A "1" [S TO BE SET INTO BIT POS ITIGNS SPECIFIED IN R2. ZERO OR BLANK INDICATES A "ON. 

(3) AS AN EXAMPLE, SETTING OF BITS ly 3 AND 13 TO "1" EN FLAGWCRD 8 REQUIRES THE FOLLOWING SEQUENCE V25.NOTE 
164E 

10005€ 
1E 

RESETTING THE SAME BITS TO "O™ REQUIRES THE SECUENCE: 
V25NOTE 

104E 
10005E 

OE 

(4) SETTING OF BIT 10 OF CHANNEL 12 TC "1® REQUIRES TEE FOLLOWING SEQUENCE: 
Vv 25NO7TE 

12E 
1CCOE 

le 

RESETTING. THE SAME BIT TG "O" RECLIRES TRE SEQUENCE: 
V25NO7E 

12€ 
1CCOE 

OE 

CHANGE CUNTRUL NOTES 

ROL/L UMINARY 

ROL/COLOSSUS
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ROL/ COLOSSUS 

LOGIC REY CO FCR 79 
REV CL EOI TORIAL 
REV O2(LUM 1C) PCR 806621 EDITORIAL 

ZOT/LUMINARY 

ROL COLES SUS 
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PURPOSE: 

821 

IMU STATUS CHECK RGLTIAE {C25 REV 03 12/03/69 

C1) TO CHECK WHETHER IMU 1S CN ANDO, IF CN, WHETHER iT [$ ALIGNED TO AN ORIENTATION KNOWN BY THE LGC. 

(2) TO ESTABLISH A PROGRAM ALARM AND STORE AN ALARM CODE IF THE IMU IS OFF CR NOT ALIGNED TO AN ORIENTATION KNOWN 
BY THE LGC. 

ASSUMPTICNS: (1) THE ROUTINE IS AUTOMATICALLY SELECTED BY THE PROGRAM IN PROCESS. 

PROG 
COAT 

  

Gc GRCUAD CREW 

«LGC 
«ROUT INE 
«SELECTICON 

START IMG STATUS 
#10 CHECK RCUTINE {RO2) 

IS THE REFSMMAT 

  

  

FLAG SET? 

#20 

« 1S THE ISS UN? 

7 

» TURN UN PROGRAN + MCNITGR DSKY: #30 
+ ALARM LIGHT BUT seeees «+ DOES PROGRAM 
» DC NCT ChANGE + ALARM LIGHT INDICATE 
+ PRESENT OLS THAT EITHER EMU IS 

2 02/L UMINARY 
RC2/ COLOSSUS 
RO2/SUNDANCE 
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PLAY. (PROGRAM 
AL ARM DISPLAY 
TF CALLEC iS: 

VCSNCS 

. R I-XXXXKX 
. R2-KXAXX 
. R3B-XKXAX 

« EXPECTED ALARM 

« CEDE TS 00219 

TURK CA PROGRAM 
ALARM LEGHT BLT 
CO NOT CHANGE 
FRESENT CISPLAY. 
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CAP CATA LOCAL ROUTINE (803) REV 03 12/03/69 

{L) TC PROVICE THE CREW WITH A MEANS UF DISPLAYING AND SPECIFYING: 
{A) THE SPACECRAFT COGNFEGURATICN ANC CERTAIN AUTOPILOT RESPONSE PARAMETERS (N46) 
{8} THe MASSES GF THE LM AND CS (N47) 
{C) THE DESIREC OPS ENGINE GEMBAL TRIM ANGLES (N48) 

42) TO PERFORM OPS ENGINE GIMBAL TRIM, 

(1) THIS RELTINE TS MANUALLY SELECTED BY THE CREW. IT SHOULD NOT BE SELECTED AT TIMES WHEN IT WOULD OVERWRITE AN 
ATTITUDE DEACBAND THAT WAS SELECTEO AUTOMATICALLY BY THE LGC. THIS ROUTINE SHOULD NOT BE SELECTED DURING POWERED 
FLIGHT IN GROCER TG AVOIE CIFFICULTIES ASSOCIATED WITH THE SETTING OF T4E ATTITUDE DEADBAND AND THE MASSES. 

(2) IN GENERAL, A 1.0 DEGREE DEADBAND IS DESIRABLE FCR PCWERED FLIGHT. THEREFORE, IF THE ASTRONAUT SELECTS R03 AFTER 
THE LGC SETS A 1.0 DEGREE DEADBAND (THIS HAPPENS WHEN R60 1S CALLED) HE SHOULD EXERCISE CARE THAT THE CORRECT POWERED 
FLIGHT DEADBAND 1S SET BY RO3. 

Lo GRCUND CREW 

«CREW 
ROUT INE 
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FIGURATION AND RES- 
PONSE DATA? 
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TION (RCS S¥S- 
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LATION {RCS 
SYSTEM A) 
4 JET TRANS- 
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SYSTEM BD 
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+ KEY IN V21E AND . Soe eee en wewesesesesccenen LOAD DESIRED . 
oe + DATA CODE IN RIL. 
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TERMINATE FLASH UPUN . : esos RECEIPT CF PROCEED, . . TERMINATE, OR NEw . . DATA . . 

oP aT eo NEW DATA . . oR oF . - . 
#140 

al of . . 
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o£ eI) STORE DATA . . 
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GF VEHICLE WEIGHTS. 

  

AM I SATISFIED WITH 
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CSM WEIGHT IF 
CSM hAS BEEN 
DEFINED ABOVE 
TO BE DOCKED) 
COES . 
NOT EXCEED 
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WEIGHT (REFER SEC- 
TICK 3 CF R567)? 
(NOTE: THE LGC wILL 
CHECK TEE APS FLAG 
TC SELECT THE MIN- 
IMUM WEIGHT CRITERIA 
FOR EITHER ThE 
OPS/APS GR APS 

« IS THE CSM WEI- 
+ GKT GREATER THAN 
«+ THE MINIMUM 
» WEIGHT (REFER 
+ SECTION 3 OF 
+ R567)? 
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SNAP . 

  

SET CEACBAND TO VAL- 
UE SELECTED ABOVE. 
CALL L/ACCS ROUTINE 
TO RECOMPLTE THE 
FUNCTIONS GF MASS ON 
TRE BASIS OF THE NEW 
VALLES AND TC REPC- 
SITION THE SWITCH 
CURVES FOR THE &LM- 
ALONE RCS CONTROL 
LOGIC ON THE BASIS 
CF THE NEW CEACBAND 
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TO REQLEST RESPONSE 
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ENGINE GIMBAL TRIM 
PARAMETERS 3 
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P-TRIM; R-TREM- 
BPS ENGINE PITCH ANC 
ROLL GIMBAL TRIM 
ANGLES FRGM THE LOCK 
POSITION (FULL PITCH 
/ROLLD FO PUT 
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TO THE NEAREST .O1 
DEGREE 
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AM IT SATESFIED WITH 
THESE VALUES? 

SHALL I ENABLE 
GIMBAL DRIVE 
TO TRIM PGS I- 
TION? 

(NOTE: IF TIME 
TO TIG IS 
LIMITED, AND 
BURN IS OF 
SUFFICIENT 
OURATION THAT 
VEHICLE TRANS — 
TENTS AT IGNI- 
TION DUE TO 
CG/THRUST OFF- 
SET DOES NOT 
AFFECT ACCOM- 
PLISHMENT OF 
MANEUVER ALM 
CONDITIONS» 
THEN GEMBAL 
ORIVE TO TRIM 
POs IT [ON NEED 
NOT BE OGNE 
BEFORE TIG. 
GIMBAL CRIVE 
TO TRIM POSI~ 
TION IN WORST 
CASE COULD 
REQUIRE 2 
MINUTES.) 
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WAIT FCR KEY GOARC . . . 
ENTRY. . . . . 

Peet ccerccsawocessceese KEY IN TER~ . . #420 
ae « MINATE V34E . 

. * . . . 

. « EXIT RO3 . . 

. . . . #430 
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RECEIPT GF PROCEED Ot ewwnccccceccaneesessecees AND LOAD THE 
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PARAMETERS. 
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POSS 
HOLD . 

tt . . 

+03 
+EOIT 

POSITION. 
NOTE: TRIS CRIVE 
WILL ACT CONTINUE IF 
MODE CONTROL SWITCH 
IS CFF, GUID COATROL 
SWITCH ES AGS, THE 
IMU COUS ARE NOT 
USABLE, GR DURING A 
FRESH START CR 
RESTART.) 
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FLASH VERB 50 (BLT 
OC ACT CHANGE ND 
TO REQUEST 

PLEASE PERFORM CON- 
TEINLATION OF INTER- 
RUPTED PROGRAM: 
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MONE TOR DSKY: 

OBSERVE VER B-NOUN 
FLASH TO REQUEST 

PLEASE PERFORM CONT— 
INUATION OF INTER~ 
RUPTED PROGRAM: 
{NOTE THIS DISPLAY 
WILL INGICATE THAT 
THE GIMBAL TRIM PRG- 
CESS HAS BEEN COM- 
PLETED. IF THIS 
OL SPLAY DOES NOT 
APPEAR AND THE DSKY 
RESTART LIGHT IS ON 
AN LGC RESTART HAS 
GCCURRED AND THE 
GIMBAL TRIM PROCESS 
HAS BEEN PERMANENTLY 
INTERRUPTED. IF SO 
THIS ROUTINE MUST BE 
RECALLED AND TRIM 
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( 
835 

RO3/LUMINARY 

#470 

#480 

#490 

#500 

RO3/LUMINARY



ost 

e
e
e
 

a
n
e
 
h
e
e
 
e
n
s
 

WAIT FOR KEYBOARD 
ENTRY . 

waceee KEY IN PROCEED, 

S
e
e
 
e
m
e
r
 

t
o
n
e
 
e
t
n
 

et
 

  

. ENTER, OR TERMINATE. 
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- FROM. . . 
« ABOVE . . . 
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RESET EXTENDED VERB RO3 
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PURPOS E: 

839 

RR/LR SELF TEST ROUTINE (R04) REV 93 12/03/69 

(1) TO PROVIDE SUITABLE DSKY DISPLAYS AND LGC DOWNLINK INFORMATION TO SUPPORT THE SELF TESTS OF THE RENOEZ US 
RADAR {RR} OR THE LANDING RADAR (LR). 

ASSUMPTICNS: (1) THIS ROUTINE IS MANUALLY SELECTED BY THE ASTRONAUT BY DSKY ENTRY (V63E) IN CONJUNCTION WITH MANUAL SELECTION 

PROG 
CONT 

OF THE APPROPRIATE RADAR SELF TEST AT THE LM CONSOLE (RADAR TEST SWITCH-&NDZ/OFF/LOG). 

(2) THE ROUTINE CAN BE CALLED GNLY WHEN NO OTHER PROGRAM OR ROUTINE IS USING THE RR OR LR. 

(3) THE RR HEATERS HAVE BEEN IN THE OPERATE POSITICN AT LEAST 1 HOUR. 

acc GROUND CREW 

«CREW 
o ROUT ENE 
+ SELECTION 

—-—----------------- ~-----~~---=-------~- #10 
START RR/LR SELF oe. eevee KEY IN VO3E 
TEST RGUTINE {(RO4) a a a 
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INTERLOCK ROUTINE ° . INTERLOCK ROUT INE 
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ZERO RADAR FAIL 
COUNTER 
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ASSUMEGC LR ANG RR 
RANGE SCALES TO AGREE 
WITH THE LR AND RR. 
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AND DISPLAY OPTION 
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ASSLMED CPTICN: 

0000 1-RR 
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RESPONSE AND DISPLAY 
CF GPTICN CODE FOR 
RADAR 
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S-BAND ANTENAA RCLTINE (R05) REV 03 12/03/69 

PURPOSES (1) TC COMPUTE AND CISPLAY THE TWO STEERABLE S-BAND ANTENNA GIMBAL ANGLES WHICH WELL POINT THE ANTENNA TOWARD THE 
CENTER OF THE EARTH. 

++ 

ASSUMPTIONS: (1) THE LPU IS CN AND ALIGNED. 
+03 
+EDIT (2) TRIS ROUTINE IS SELECTED BY THE ASTRONAUT BY DSKY ENTRY. 
tt 

PROG icc RCRD CREW 
CGNT 

+CREW 
«ROUT INE 
SELECTICN 

START S-EANG ANTEN-  cesceccecceccvesseee KEY IN VEGE 
RA RULTINE (R05) Benen enna nena 

. . #10 

+t . . 

+03 : : 
+EDIT . . 
+03 . : 
+ . . 

: . #20 

DO EXTENDED VERB . + DO EXTENDED VERB 
INTERLGCK ROUTINE — eeceececceeseeceeees ENTERLOCK ROUTINE 
(R76) . « (RTES 

: . : RO5/LUM INARY
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ALPFA-PLITCH ANGLE» 
S-BANE ANTENNA PATCH 
GIMBAL RUTATION ABULT. 

TRE 2ISECTUR OF TEE 
ANGLE BETREEN THE 
+¥ ANO-X AXLS. (-950 
< ALPHA < 270). 

IN DEGREES TO 
NEAREST .01 CEGREE. 

BETA~YAw ANGLE. S — 
BANC AATENNA Y Aw 

GIMBAL RCTATICN 
ABOUT THE YAW GIM~ 
BAL AXIS {(FIXEC TO 

THE ANTENNA}. 
(-90 < EETA < 90}. 

IN DEGKEES TC 
NEAREST «Cl CEGKEEs 

{NGTEs DISPLAY 

LIMITS ARE ANGLE 
CUAVERTECNS RATER 
THAN HARUKARE LIMITS 
(SEE SECTION 5.6.6 
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MUNETOR DSKY: 
OBSERVE VERB-NOUN 

FLASH TG REQUEST 
RESPONSE AND MUNI TOR 
GF THE $-BAND 
ANTENNA PITCH AND 
YAW GIMBAL ANGLES 
REQUIRED TG PCINT 
THE ANTENNA AT EARTH 
CENTER WITH THE LM 

AT ITS PRESENT PCSI- 
TLON AND ATTITUDE. 
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. me . . . 

. oT . . . 

. co . . . 
. MM . . . 
. oA . . . 

- oT . . . 
. el . . . 
* oo * . . 

: “e : . . #140 

. of . . . 
. oC . . . 
. oY . . . 
. of . . . 

. ot . * . 
- oE . . . 

° : t : a #150 

WAIT FCR KEY EGARC . CONSIDERING THE PRE- «+ 
ENTRY . SEAT POSITION ANE . 

. ATTITUDE, DG THESE . 
. ANGLES YIELD AN UN- 
+ GeSTRUCTEC ANTENNA . 
. LOS TO THE EARTH . 
. CENTER? . 
. DO rn on . #160 

. SET AN- DO FE WISH. 
. TENNA TO TG BAN- . 
. THE SE EUVER THE . 
. ANGL ES VEHICLE . 

mene meneame AND MOA- 
. . ITOR THE « #170 
. . DISPLAY . 
. . TC ACH- . 
. . LTE VE AN . 
. . UNOBSTRU- . 
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: ; S USING. 
: : . TRE ACA s 
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. : . UNTIL 
. : + SATIS- #190 : +e Facteey ¢ 
. : + S-BAND 
: : + GIMBAL 
: : ; ANGLES 
. . 2 ARE . 

: : S ACHIE- 
: : cveD. 

. : : 2 ot #200 

seseeee eee KEY LN PROCEED 

: wee #210 
: EXIT 
: ROS 

TERMINATE THE FLASH- 5 
ING DISPLAY -LPON : 
RECELPT OF PROCEED, - 
RECYCLE» CR : 
TERMINATE : #220 
P .T RO 
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RESET EXTENGED VERB 
ACTIVE FLAG 
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CHANGE CCNTRCL NOTES 

LOGIC REV O1 PCR 15 
LOGIC REV O2(LUM 18) PCR 832.2 

REV 03 EDITCRIAL 
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KLO/RLI/RE2 SERVECE RCUTINE (ROD) REV 03 12/03/69 

PURPOS E: (1) TO CALL THE LANOING RACAR ALTITUDE MEASUREMENT EVERY 2 SECCNDS {REFER LRH TASK AT "G* IN R12). 

(2) 10 LPOATE FHe LR VELCCETY FAIL ANC ALTITUCE FAIL LIGHTS. 

(3) TC CALL THE ABORT CISCRETES MONITOR ROUTINE (R11) APPROXIMATELY EVERY .25 SECONDS. 

ASSUMPTIONS: (1) THIS ROUTINE 1S CALLED EVERY 2 SECCADS BY SERVECER {AVERAGE Gly BUT GNLY DURING P12, 63, 64s 65, 66470 OR 71. 

(2) AFTER BEIAG CALLEC EY SERVICER TRIS ROUTINE RECALLS ITSELF 7 TIMESs ONCE EVERY «25 SECONDS. 

43) PIP COUNTER 

PROG icc 
CONT 

LGC 
2 ROUTINE 
«SELECTION 

START RLG/ALI/RL2 
SERVICE ROLTINE 
(ROd} 

« OG LRH TASK 
» (SEE "GY" IN R12) 
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UECRE MENT PIP 
CCUNTER &Y 1 

  

SET UP TASK TC 
RECALL TRIS RUU- 
TINE EN 225 SEC. 
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CHECK ¥ FLASH 
FLAG ANO kK FLASF 
FLAG AKC 
UPDATE VELG- 
CIty FAIL LIGHT 
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ANC ALTITUCE 
FALL LIGHT 

ACCURCINGLY 
(ON FLASFING 
UR OFF) 
(NOTE: CREW 
MCALTCR CF THESE 

+ LIGHTS IS SHCwN 
» In R12), 

  

CALL ABCRT DESCRETES 
MONITOR RUUTINE 
CRLIY 

EXIT Roo 

CRANGE CCNTRCL NUTES 

COGIC REV CL PCR 214 
REV 02 ECITCRIAL 
REY 03 EDITCRIAL 
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