
FXTEPMAL DELTA V ORNGRAM (P39) LOGIC LISPASAA 

{1} TO ACCEST TARGETING PAR AMFTERS ORTATNED FROM A SOURCE ES) EXTERNAL TO THE CMC AND COMPUTE THEREFROM THE REQUIRED 

INTTIAL CONDITIONS RFOUIPED BY THE CMC FOR EXECUTION OF THE NESTS FN MANEUVER. THE TARGETING 
OAPAMETERS INSERTED INTO THE CMC ARE THE TIME OF TGNITIONETIG) AND THE IMPULSTVE DELTA V ALONG CSM LOCAL VERTICAL 

(2) TA AESPLAY TO THE ASTRONAUT AND THE GPPUND CERTAIN SPECIFIC RMEPFENDENT VARTABLES ASSOCIATED WITH THE DESIRED 

MANEUVER FOR APPRAVAL RY THE ASTRONAUT/GPOUND. 

{23 THF EXTERNAL DELTA V FLAG TS SFT OURING THIS PROGRAM TO DESIGNATE TO THE 

(1) THE TARGET PAPAMETERS (T1G 

(3) THE ISS NFED NAT RE ON TO COMPLETE THIS PROGPAM, 

TS SELFCTED BY THE ASTPONANT BY DSKY ENTRY, 
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ASSUMPTTIONS- 
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CREW 

«CREW PROG. 
«SELECTION 

  

EXTFRNAL DELTA V 
PPNGRAM (P30) 

V37E 306 

MONTTOP OSKY? 

OBSERVE DISPLAY OF 

PRNGRAM 30 

AND DELTA VELVD) MAY HAVE BEEN LOADED FROM THE GROUND DURING 

CHECKLEST 

A PRIOR EXECUTION OF P27. 

THRUSTING PROGRAM THAT EXTERNAL DELTA V 
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TIME 
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SFT pipe ate 

FLAT (Sr pan) 

    

FLASH VERR-NOTIM TO 
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VO65 N32 
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HOLD 

SNAP 

ae eeersee 

we eececee 

FLASH VERB-NOUN TO 
REQUEST RESPONSE 
NISPLAY THREF STORED 
COMPONENTS CF DELTA 

Vitvos 

VO6NAL 
RI-DELTA VX (LV) 
R2-NELTA VY (LV) 
R32-DELTA VZ (LV) 

DELTA VX (tVie 
COMPNNENT OF 
IMPULSTVE DELTA V AT 
TIG ALONG (RXVIXP. IN 
FPS TO NEAREST ot 
FPS. 

DELTA V¥ {1 Vb: 
COMPNNENT OF 
IMPULSIVE DELTA V AT 
TIG ALONG VXR, IN FOS 

TO NEAREST 21 FOS. 

DELTA VZ UWVi: 
COMPONENT OF 
TMPULSTVE DFLTA V AT 
TIG ALONG ~R. IN FPS 
TO NEAREST 21 FOS 
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MONITOR DSKY: 

OBSERVE VERR-NOUN 
FLASH TO RFOUFST 
RESPGNSE AND DISPLAY 
OF THPEF STORED 
COMPONENTS OF 
IMPULSIVE NELTA V 
ALONG CSM LOCAL 
VERTICAL AXES AT 
TIG. 

AM Y SATISFIED WITH 
THESE VALUES? 
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WATT EOP KFYRNADN 
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RFECETOST TF PPALEeD . 
me NEW DATA . 

oF oNFW . 

oP DATA . 
ra) ° + 
of . . 
oF . 
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oP . 

. . . 

. see eecccace 

RFSET UPDATE FLAG 

(SEE P20) 

SET FXTFRNAL PELTA V 

FLAG 

  

BASFO ON THE STOREN 

TARGET PARAMETERS 
COMPUTE NFECESSAQY 

SJEPENDEMT VAPTARLFES 
ENR FYALIIATION OF THE 
THOYSTING MAMFHYED 
TNCLUM ING PERIGSEYS 
DEOTLUME ALTITUNE, 
AONATE SAD LINE 
ALTITEURE AND REL TA y 

PEANJORR (Ser see 

TOM Se hede%ed IT 
REIT, 
  

Kry IM . 
OPac err . 

KEY TN V25F AND 

LOAD THE HFSTerA 
COMPONENTS OF 

DELTA V 
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HOLD 

SNAP 

++ 
#10 

410 
+4 
PCR 
594 

FLASH VERB-NOUN TH 

REQUEST RESPONSE AND 
DISPLAY CALCULATED 

THRUSTING PARAMETFRS? 

VO6 N42 

R1-APN ALT 
R2-PER ALT 

R3-NELTA V 

APO ALT -— ALTITUDE 
GF APOGEF AROVE THF 
LAUNCH PAN RADTUS 
(EARTH ORATTE OR 
ALTITUDE OF THE 
APOLUNE ABOVE THE 
LUNAR RANTUS AT THE 
MOST PECENTLY NE- 
FINED LANDING SITE 
(LUNAR ORBIT}. IN 
NAUTICAL MILES TO 
THE NEAREST .1 NM. 

PER ALT -— ALTITUNE 
QF PERIGEE ABOVE THE 
LAUNCH PAD PANTUS 
(EARTH ORBIT) OR 
ALTITUDE OF THE 
PERTLUNE ABOVE THF 
LUNAR RANTUS AT THE 
MOST RECENTLY DE- 
FINEM LANDING SITE 
{LUNAR ORBITH. 
IN NAUTICAL MILES 
TO THE NEAREST 
21 NM, 

DELTA V ~ MAGNITUDE 

OF IMPULSIVE DELTA V 
VECTOR AT TIG. IN FPS 

TO NEARFST «1 FOS 

NOTE: TF APO ALT OF 

PER ALT EXC FENS 

SCALE, THE MISPLAY 

WILL BE 99°9,9 NM 

ecm ce ccs ecevesae 

  

MONT TAP OSKY? 

APSERVE VERR-NOUN 

FLASH TO REQUEST 

RFSPONSE AND QDISPLAY 

OF CALCULATED 
THRUSTING PARAMETERS 

TS A GROUND STATION 
AVATLABLE FOR CON- 
FIPMATION NF THESE 
PARAMETERS? 
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SFLECT ANE N& THE 
FOLLOWING FIVE 
AL TFRNATIVES: 

(1) fF OTHE CALCH- 

LATFM MATA TS 
SATISFACTORY, 

PERF OGM THE THR UR 
STING MANEUVER 

USING THE CMe 

CALCULATED PAPA 

METERS WITHNUT 

SPNUND CONF IEMA 

TION, 
(2) TF THE CALCI- 
LATED DATA IS NOT 
SATTSFACTARY AD~ 

JUST THE CALCHLA- 
TFN PARAMFTERS AY 

RESELFECTING 939 
AS MECESSARY ANT 

CHANGING THE 

LOANED ATM PARA 

METERS UNTIL CMC 
COMPUTEN PARP AMET 

FRS ARE SATISFAC— 

TARY, THEN 
PERFORM THE THEUH 
STING MANFHIVER, 
(3) REMAIN AT 

THES POINT IM THE 
CMC PROGRAM UNTIL 

GPOUND COORD ENA 
THOM TS AVATLARLE 
(4) SFLECT A NFW 

PPOGPAM AS NE- 

STPEN UNTTE 
GPOEIA COANRATAA = 
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THEM RESFI TST 
man, LEAVE ATM 
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(5) SELECT A NEW 

PROGRAM AS DE 

STRED AND PERFORM 
THRUSTING MANEVIK 

VFR USING RAC 

« 

. 
2 UNCHANGED FTC 

. 

. 

. 
o PROCEDURE. 

ARE THESE 
PARAMFTERS 
SATISFACTORY 
FOo® USE BY THE 
cmc FAR THE 
THRUSTING 
MANEUVER? 

  

SELECT ONE NF 
THE FOLLOWING 
FOUR Al TERNA- 
TIVES: 

{1) ADJUST THF 
CALCULATED PAR A- 

METERS BY RFSFL- 
ECTING P30 AS 

NECESSARY AND 
CHANGING THF 
LOARFA AIM PaAeA- 
METERS UNTIL CMC 

COMPUTED PAR A- 

METERS ARE 

SATESFACTORY, 
(2) GQRTAIN NEW 
AIM PARAMETERS 

From THE GROUND 
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PPOERAM (O77). 
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PARAMETERS FROM 

THF GROUND VTA 

THE CMC MPLINK, 
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OSKY INPUT, 
AASERVF NEW ATM 
PAPAMETERS,ETC. 
(4) TERMINATE 

Pad RY SELECT- 
ING A NEW PRO 
RDAM AS NESTPEN 
AND DEPFEARM THR 

STING MANEUVFP 
USING BACKUP 
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TERMINATE FLASH TIPON 
RFCELTOT OF DRNCEFN 
NR NEW PeNnGeAM, 

oP . NEW 
oR 2 PPNGRAM 
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1S RFEFSMMAT FLAG 
SET? 
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FLASH VED RONPLIM TO 
PENUFST BFEnnAgh AeA 

PESTT AY ARK F TAC 

TFET AND MGS ES 

VIA M45 
DY—MARK CTES 
so-Try] 
RIAMOA 

MAR’ FTAS = THT MTIMe 
PSR NF MARKS PROCESS 

SFR RY THE SCENDE7— 
VMS PATA PRNFr Este 
ANUTING (227) fIF EES 
TR ASSUME TYE fay ore 

no0y, THE ETCISTFe 

WELL ATSPLAY YY oYY 
WHEDE THO Ten MOST 

STGNTEICANT RESITS 
TS THE VHF PAMSING 
MARKS COUNTTO AND 
THE TWO PEAST StontT— 

ETCAMT PTCTTS 1S THE 
OPTICS MAPK COUNTER, 

NOTE: THE MOTICS 
MAQK COUNTED RIES 
NOT MTSTINGHTSH PF 

TWEEN @ACK-UP AND 
OR TMADY MARKS, 

Tey - TYME rope 

TIG, TM MEN ANN ore 
TO NMEACEST ore, 

MAYTMUM DEARTING TC 
Heasa, (- REFNO 

+ AFTED TIC) 

MGAMIADLE CpMra 
AMSLE AT TYG TF 

+¥ COM AXTS TS 
ALIGNED WITH TMETYA 
THONST TORE TIAN, 
SIGN TS ALWAYS ¢ 
CYCERT WHER THE Tey 

TSONT AL TOMER THe 

VALUT FS -9nnna, mH 
NesDrrsS TA MP pnt 

aU NECA TS 

MPT AS NGuye 
AR CED YE Yer PON 

FL ACH TO peapeer 
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NE MASK CTPS, TET, 
AM TA 

DAO SOMEPS SHS 
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WATT FOR KFYRNARN 

ENTOY 

TERMINATE FLASH PON 
RECEEPT OF PRNCEFN 

OM ROUTINE (POO), 

EXIT P30 

CHANGE CeNTary MATES 

Bro MIT 6A 
ore 26 
erg 524 

errr ere ere eee eee 

  

TF TIME ANT 

LOCATION . 
PERMIT eeeee 

ASSIST . 
ASTOONALT IN 

SELECTIAN DF 

  

PRAPUL STAN 
SYSTEM, AT . 
THIS TIMFy ceevscee 
MP EARLIER . 
TF PNSSTRLE 
THE ASTRONAUT 

MUST LFARN 
Me THE 

SYSTFM USED 
m™ sco CoM 

PUTATTONS 
nF PATA LN AN 

  

KEY TN PROCEED 

NA ROUTINE (ROO). 

(NOTE: CONS TOER ING 

VALUE GF DELTA Ve 
FUFL AVAILABLF, 

STATUS CF PROPULSTON 

HAPMWARE, AND TIME 

AVATLAPLE TO RE-4t- 

IGN THE tM TO AVOTN 

GIMBAL LOCK SELECT A 
PRNPULSTON SYSTEM 

AND THE APPRMPPT ATE 

THRUSTING PROGRAM 
€SPS5-P40, PCS 

-P41) TO PERFORM 
THE MANEUVER. COnR— 

DINATE WITH GROUND 

IF REQUIRED.) 
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PURPOSE: 

++ 
ASSUMPTIONS = 
16 
++ 
EDIT 

LAMBERT AIM PPEINT GUICANCE PROGRAM {P31} Locic REV 16 11/27/68 

{1) TC ACCEPT TARGETENG PARAMETERS OBTAINED FROM A SOURCE(S) EXTERNAL TO THE CMC AND COMPUTE THEREFROM THE REQUIRED 
VELCCITY AND QTHER ENITIAL CONDITIONS REQUIRED BY THE CMC FOR EXECUTION OF THE DESIRED MANEUVER. THE TARGETING 
PARAMETERS INSERTED INTO THE CMC ARE THE TIME OF IGNETION(TIG), ECSTEER, THE TARGET VECTOR, AND THE TIME FROM TIG 
UNTIL THE TARGET IS TO @E REACHEC (OELTA T TRANS). 

(2) TO DISPLAY TO TRE ASTRONAUT AND THE GROUND CERTAIN SPECIFIC DEPENDENT VARIABLES ASSOCIATED WITH THE DESIRED 
MANEUVER FOR APPROVAL AY THE ASTRONAUT/GROUND. 

(1) THE TARGET PARAMETERS {TIG, TARGET VECTOR, ECSTEER AND DELTA T TRANS) HAVE SEEN LOADED FROM THE GROUND OURING A 
PRIOR EXECUTION CF P27. 

(2) THE EXTERNAL DELTA V FLAG IS RESET OURING THIS PROGRAM TO DESIGNATE TN THE THRUSTING PROGRAM THAT LAMBERT 
STEFRING TS TO BE USED. 

(3) THE ISS NEEC NCTY BE ON TO COMPLETE THIS PROGRAM. 

(4) THIS PROGRAM ITS SELECTED BY THE ASTRONAUT BY OSKY ENTRY. 

P31/LUMINARY 

PROG cMc GRCUND CREW CHECKLIST TIME TOTAL 
CONT TIME 

CREW PROG. 
«SELECTION 

. 

START GENERAL LAM . KEY IN GENERAL LAM— 
BERT MANEUVER seccceseccccecccccce BERT MANEUVER (P3114 
PROGRAM (P31) . V3TE 31 #10 
DISPLAY PROGRAM 322000000000 eaten ren 

. MONITOR DSKY= 
Porceveccccccccccsee OBSERVE CISPLAY OF 

. PROGRAM 31 

. . #20 

. . P31/COLOSSUS



HOLD 

SNAP 

SET TRACK FLAG 
(SEE P20) 

SET UPDATE FLAG 
(SEE P20} 

FLASH VERB-NOUN TO 
REQUEST RESPONSE AND 
DISPLAY TIG: 

VO6 N33 
R1-TIG-HRS 
R2-TIG-MIN 
R3-TIG-SEC 

TIG-TIME OF 
IGNITION (GET). 
IN HRS, MIN, SEC 
TO NEAREST .O1 SEC 

WAIT FOR KEYBNMARD 
ENTRY 

TERMINATE FLASH UPON 

RECEIPT OF PROCEET 

wer eencc ee eerccenaee 

ee cee s aces areseveses 

er
 

MONITOR DSK    
OBSERVE VERB~NOUN 
FLASH TQ REQUEST 
RESPONSE AND DISPLAY 
OF TIG. 

    

CONFIRM WETH THE 
GROUND THAT THIS IS 
THE COPRECT VALUE. 

  

  

RECORD THIS 
VALUE 

P31/COLOSSUS 
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HOLD 

SNAP 

RESET UPDATE FLAG 
{SEE P20) 

  

BASED ON THE STORED 
TARGET PARAMETERS 
COMPUTE NECESSARY 
DEPENDENT VARTABLES 
FOR EVALUATION OF THE 
THRUSTING MANEUVER 
INCLUDING PERTAPSES 
ALTITUDE, APOAPSIS 
ALTITUDE AND DELTA V 
REQUIRED {DEFINED 
BELOW). 

FLASH VERB NOUN TO 
REQUEST RESPONSE AND 
DISPLAY DELTA VELV)=s 

VO6N81 
RI-DELTA VX (LV) 
R2-DELTA VY {LV} 
R3-DELTA VZ (Lv) 

DELTA VX — IMPULSIVE 
COMPONENT OF DELTA V 
AT TIG ALONG (RXV) 
XR - IN FPS TO NEAR- 
EST .1 FPS 

DELTA VY IMPULSIVE 
COMPONENT OF DELTA V 
AT TIG ALONG VXR IN 
FPS TO NEAREST 
ol FPS 

DELTA VZ IMPULSIVE 
COMPONENT OF CELTA V 
AT TIG ALONG -R IN 
FPS TO NEAREST 
el FPS 

wo coceseerareces 

  

a
 

MONITOR DSKY: 
OBSERVE VERB-NOUN 
FLASH TO REQUEST 
RESPONSE AND CISPLAY 
OF DELTA V{LV} 
COMPONENTS. 

CONFIRM WITH THE 
GROUND THAT THESE 
ARE THE CORRECT 
PARAMETERS. 
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SNAP 

lll 

WHERE R TS THE CSM 
GEOCENTRIC CEARTH 
ORBIT) OR SELENCCEN- 
TRIC {LUNAR ORBIT) 
RACIUS VECTOR AND V 
1S THE CSM ENERTIAL 
VELOCITY VECTOR AT 
TIG 

      

WAIT FOR KEYBOARD 
ENTRY 

TERMINATE FLASH UPON 
RECEIPT CF PRNCEED 

  

FLASH VERB-NOUN TO 
REQUEST RESPONSE AND 
DISPLAY CALCULATED 
THRUSTING PARAMETERS: 

VO6 NG&2 
R1-APA ALT 
R2-PER ALT 
R3=DELTA V 

APO ALT - ALTITUOE 
OF APOGFE ABOVE TEE 
LAUNCH PAD RADIUS 
(EARTH ORBIT) AR 
ALTITUDE OF THE APC- 
LUNE ABOVE THE LUNAR 
RADIUS AT THE MOST 
RECENTLY CEFINED 
LANDING SITE (LUNAR 
GRBIT). (N NAUTICAL 
MILES TO NEAREST 
ol NM, 

  

MONITOR OSK 
OBSERVE VERB-NOUN 
FLASH TON REQUEST 
RESPONSE AND CISPLAY 
OF CALCULATED 
THRUSTING PARAMETERS 
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PCR 
524 
++ 

415 
++ 

PER ALT - ALTITUDE 
OF CERIGEE ABOVE TKE 
LAUNCH PAC RADIUS 
{EARTH CRBIT) AR 
ALTITUDE OF THE 
PERILUNE ABOVE THE 
LUNAR RADIUS AT TRE 
MOST RECENTLY DEF IN- 
ED LANDING SITE 
(LUNAR CRRIT}, IN 
NAUTICAL MILFS TO 
THE NEAREST «1 NM. 

DELTA V — MAGNITUDE 
GF IMPULSIVE DELTA V 
VECTOR AT TIG, IN FPS 
TO NEAREST 21 FPS 

NOTE: IF PER ALT OR 
APO ALT EXCEEDS 
SCALE, THE OISPLAY 
WILL BE 9995.9 NM 
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COORDINATE 
EVALUATION OF 
CMC CCMPUTED 
PARAMETERS seccees 
WITH ASTRONAUT 
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1S A GROUND STATION 
AVATLABLE FOR CON- 
FERMATION OF THESE 
PARAMETERS? 

«COORD [NATE 
EVALUATION OF 
THE CMC COMPU- 
TED PARAMETERS 
WITH THE 
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SELECT ONE OF THE 
FOLLOWENG FOUR 
ALTERNATIVES: 

(1) PERFORM THE 
THRUSTING MANEU~ 
VER USING THE CMC 
CALCULATED PARA- 
METERS WITHOUT 
GROUND CONFIRMA— 
TION. 
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SE 
TH 
TWO ALTERNA- 
TY! 

£2) REMAIN AT 
THIS POINT IN THE 
CMC PROGRAM UNTIL 
GROUND CO-ORDENA- 
TION IS AVAILABLE 

{3) SELECT A NEW 
PROGRAM AS DE- 
STRED UNTIL 
GROUND CO-GROINA- 
TION TS AVAELABLE 
THEN RESELECT 
Pal. 

(4) SELECT A NEW 
PROGRAM AS DE- 
SIRED AND PERFORM 
THRUSTING MANEU- 
VFR USING BACKUP 
PROC EDURE. 

02 al. 
wee 3. 

4 

E THESE 
RAMETERS 
TIS FACTORY 
R USE BY THE 

RUSTING 
NEUVER? 

Ye 

LECT ONE OF 
E FOLLOWING 

  

VES: 
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RECEIPT 
OR NEW 
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. 

. 

  

R KEYBOARC 

TE FLASH UPCN 
OF PROCEED 

PROGRAM, 

« NEW 
« PROGRAM 

60 TC PROGRAM 
SELECTED. 

. 

  

(1) SELECT THE 
CMC UPDATE 
PROGRAM (P27). 
LOAD NEW AIM 
PARAMETERS FROM 
THE GROUND VIA 
THE CMC UPLINK, 
OR BY CREW 
OSKY INPUT. 
OBSERVE NEW AIM 
PARAMETERS ETC. 

(2) TERMENATE 
P31 BY SELECT- 
ING A NEW PRO- 
GRAM AS DESIRED 
AND PERFORM THR— 
USTING MANEUVER 
USING BACKUP 

e
e
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PROCEDURES. 

le . 
2e . 

. occcereces 
. . 

KEY IN PROGRAM 

SELECTEON AS 
OESERED 

EXIT P31 
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KEY IN PROCEED 
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HOLD 

MON 

179 

EXIT P3b 

. 

. 

° 

° 

. eee 

. 

. 

. 
. 

. 

1S THE REFSMMAT 
FLAG SET? 

COMPUTE IMU 
MIDDLE GIMBAL 
ANGLE AT TIG 
FCR THE PRESENT 
TWU ORIENTATION 
WITH THE CSM 4#x- 
AXIS ALEGNEC WITH 
THE INITIAL 
THRUST VECTOR. 

  

SET MGA CISPLAY 
IN R3¢RELOW) = 
-09:192 

    

  

FLASH VERB-NOUN TC 
REQUEST RESPONSE AND 
DISPLAY MARK CYRS, 
TFT AND MGA: 

V16 N45 

R1-MARK CTRS 
R2-TFI 

R3A-MGA 

weer cere cccccccese 

MONITGR OSKY: 
OBSERVE VERB-NOUN 
FLASH TO REQUEST 
RESPONSE AND CISPLAY 
OF MARK CTRS, TFI 
AND MGA 

   

P3L/COLGSSUS 
P3E/LUMINARY 

#340 

#350 

#360 

#370 

#380 

P31/COLOSSUS 
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MARK CTRS - THE 
NUMBER OF MARKS 
PROCESSED BY THE 
RENDEZVOUS CATA PRO- 
CESSING ROUTINE 
(R22) (REFER TO 
ASSUMPTION (8) OF 
P20). THE REGISTER 
WILL DISPLAY XXOxx 
WHERE THE TwO MOST 
SIGNIFICANT OIGITS 
1S THE VHF RANGING 
MARK COUNTER AND THE 
TWO LEAST SIGNIFI- 
CANT DIGITS IS THE 
OPTICS MARK COUNTER. 
NOTE: THE OPTICS 
MARK COUNTER DOES 
NOT DESTINGUISH 
BETWEEN BACK-UP AND 
PRIMARY MARKS, 

TFL - TIME FROM 
TIGe FN MIN AND SEC 
TO NEAREST SEC. 
MAXIMUM READING IS 
59B59. {- BEFORE, 
+ AFTER TIG) 

MGA-MICCLE CIMBAL 
ANGLE AT TIC IF 
+X CSM AXES TS 
ALIGNED WITH INITIAL 
THRUST DIRECTION. 
SIGN IS ALWAYS + 
EXCEPT WHEN THE IMU 
1S NOT ALIGNED THE 
VALUE [5S -O0CO2. IN 
DEGREES TO NEAREST 
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201 DEGREE 

WAIT FOR KEYBOARD sa ececcessceccccccce KEY IN PROCEED 
ENTRY ee a ae 

TERMINATE FLASH UPCN 
RECEIPT OF PROCEEL 

) 
P31/COLOSSUS 
P31/LUMINARY 

P31/COLOSSUS 
P31/LUMINARY 

#390 

#400 
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#420 

#430



REV 

REV 
Rey 

REV 

gry 

a2 

RESET EXTERNAL DELTA 
V FLAG 

  

CHANGE CCATRCL NOTES 

PCR MIT 34 

Prk MIT 66 
POR 206 

PCR 524 

TF TIME AND 
LOCATICN . 
PERMIT, eeeescces 

ASSIST . 
ASTRONAUT IN 
SELECTION OF 
PROPULSION 

SYSTEM, AT . 

THIS TIME, eccsoeses 

OR FAPLIER . 

TF POSSTALE. 
THE ASTRONAUT 
MUST LEARN 
CF THE SYS- 
TEM USED IN 
MCC COMPU- 
TATIONS CF 
CATA LCAD 

POR 2U4 FOETCRIAL 

DO ROUTENE ROO 
NOTE: CONSIDERING 
VALUE OF CELTA V, 
FUEL AVAILABLE? 
STATUS OF PROPULSION 
HARDWARE, AND TIME 
AVATLABLE TO REALIGN 
THE IMU TO AVOID 
GIMBAL LOCK SELECT 
A PROPULSION SYSTEM 
TO PERFORM THE MANF— 
UVER. {SPS-P40, RCS- 
P41t 

P31/COLASSUS 
P31/LUMINARY 

#440 

#450 

#460
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PURPOSE: 

ASSUMPTIONS: 

++ 
+13 
++ 

EeoIt 
PCR 

206 

TRANSFER PHASE INITIATION €TPI} PROGRAM (P34) LoGcic REV 13 11/27/68 

{1) TO CALCULATE THE RECUIRED DELTA V AND CTHER INITIAL CONCITEONS REQUIRED BY THE CMC FOR EXECUTION OF THE 
TRANSFER PHASE IKITIATICN MANEUVER, GIVEN? 

CA) TEME OF IGNITION TIG (TPIT) OR THE ELEVATION ANGLE (£3 OF THE CSM/LM LOS AT TIG{TPY) 

(A) CENTRAL ANGLE OF TRANSFER {CENTANG) FROM TIG(TPY) TO INTERCEPT TEME {TIGUTPFI}. 

42) TO CALCULATE TIG {TPI) GIVEN E OR E GIVEN TIG {TPE}. 

(3) TO DISPLAY TC THE ASTRONAUT ANC THE GROUNE CERTAIN DEPERDENT VARIABLES ASSOCIATED WITH THE MANEUVER FOR 
APPROVAL BY THE ASTRONAUT/GROUNC. 

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

(1) THE PROGRAM MUST BE DONE OVER A TRACKING STATION FOR REAL TIME GROUND PARTICIPATION [N AGC DATA ENPUT AND 
QUTPUT. AGC COMPUTED VARIABLES MAY BE STORED FOR LATER VERIFICATION BY THE GROUND. THESE STORAGE CAPABILITIES 
ARE LIMITED CNLY TC THE PARAMETERS FOR ONE THRUSTING MANEUVER AT A TIME. 

t2) IF P20 1S IN OPERATION WHILE THIS PROGRAM IS OPERATING THE ASTRONAUT MAY HOLD AT ANY FLASHING DISPLAY AND TURN 
ON THE RENDEZVOUS SIGHTING MARK ROUTINE CEITHER R21 OR R23) AND TAKE OPTICS MARKS AND/OR HE MAY ALLOW VHF RANGING 
MARKS TO ACCUMULATE. CHOWEVER, IF THE UPDATE FLAG IS NOT SET THE MARKS WILL NOT BE ENCORPORATED). SEE P20 FOR 
CETAILED DESCRIPTION, 

(3) ONCE THE PARAMETERS REQUIRED FOR COMPUTATION 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 
ASTRONALT THROUGH THE USE OF VO6N52. 

THE ASTRONAUT WOULD CALL THIS DISPLAY TO VERIFY THAT THE CENTRAL ANGLE OF TRANSFER OF THE ACTIVE VEHICLE ES NOT 
WETHIN 170 TO 190 DEGREES. IF THE ANGLE IS WITHIN THIS ZONE THE ASTRONAUT SHOULD REASSESS THE INPUT TARGETING 
PARAMETERS BASED UPON DELTA V ANC EXPECTED MANEUVER TIME. 

4) THE OPERATICN CF THE PROGRAM UTILIZES THE FCLLOWING FLAGS: 

ACTIVE VEFICLE FLAG - CESIGNATES THE VEHICLE WHICH ES DOING RENDEZVOUS THRUSTING MANEUVERS TO THE PROGRAM 
WHICH CALCULATES THE MANEUVER PARAMETERS.SET AT THE START OF EACH RENDEZVOUS PRE-THRUSTING PROGRAM. 

FINAL FLAG — SELECTS FINAL PROGRAM DISPLAYS AFTER CREW HAS SELECTED THE FINAL MANEUVER COMPUTATION CYCLE. 

EXTERNAL DELTA V FLAG - RESET BY THIS PROGRAM WHICH DESIGNATES THAT LAMBERT STEERING IS REQUERED FOR 
EXECUTION OF THIS MANFUVER 8Y THE THRUSTING PROGRAM SELECTED AFTER COMPLETION OF THIS PROGRAM. 

(5) THERE [S NO REQUIREMENT FOR ISS OPERATION OURENG THIS PROGRAM UNLESS AUTOMATIC STATE VECTOR UPDATING IS 
DESIRED BY THE RENDEZVOUS NAVIGATION PROGRAM (P20). 

(6) THES PROGRAM TS SELECTED BY THE ASTRONAUT BY DSKY ENTRY.



PROG CMe ERTURD CREW 

CONT 

INITIATION PROGRAM . PHASE INITIATION 

(P34) DISPLAY PRO- PROGRAM (P34) 
GRAM P3960 mene 

. MCNITGR DSK 
earecccecccoesercess CBSERVE DISPLAY OF 

34 . PROGRAM 

SET ACTIVE VEHICLE 
FLAG TN CSM 

  

nae 

++ . . 

413 . . 
++ . . 

EDIT . . 

RESET COMP £ FLAG 

Dy . 

eCREW PRNG. 
« SELECTION 

  

CHECKLIST TIME TOTAL 
TIME 

#10 

#20 

#30 

#40 

#50 

P34/COLCSSUS 

P34/SUNDANCE 

P34/LUMINARY 

)



HOLD 

SNAP 

SET TRACK FLAG 
{SEE P20) 

SET UPCATE FLAG 
{SEE P20) 

FLASH VERB-NOUN TO 
REQUEST RESPONSE AND 
DISPLAY TIGC(TPI): . 

VO6N37 
R1-TIG ({TPI}-HRS 
R2-TIG (TPLII-MIN 
R3-TIG (TPTI-SEC 

TIGCTPIN-TIME OF TPL 
IGNITION (GET). 
IN HRS, MIN, SEC 
TO NEAREST 401 SEC. 
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MONITOR OSKY: 
OBSERVE VERB-NOUN 
FLASH TO REQUEST 
RESPONSE AND CISPLAY 
OF TIG (TPI)D. 

AM IT SATISFIED WETH 
THES VALUE? 
{NOTE: THIS PROGRAM 
ALWAYS REQUIRES AN 
INITIAL VALUE OF 
TIG(TPL) WHICH ES 
WITHIN 30 MENUTES 
OF THE ACTUAL VALUE 
EVEN [fF TIG (TPIT) IS 
TO BE CALCULATED 
FROM A SPECIFIED E.) 
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ses escece 
SNAP 

196 

WAIT FOR KEYBOARD 

ENTRY 

TERMINATE FLASH UPON 
RECEIPT OF PROCEED 
GR NEW RATA 

oP « NEW 

oR « DATA 

20 . 

eC teen 
o£ STORE CATA 
CE enn 

oD . 

FLASH VERB-NOUN TO 
REQUEST RESPONSE AND 
DISPLAY E AND 
CENTANG: 

VO6 N55 
RI-BLANK 
R2-F 
R3-CENTANG 

E-ELEVATICN ANGLE 

BETWEFN THE CSM/LM 
LOS AND THE CSM 

LOCAL HCRIZONTAL AT 
TIGCTPL} REFERENCED 
TO THE CIRFCTION TF 

FLIGHT (SFE SFCTION 
Sahn 4e? OF ROT? 

FOR CETAILEE DESERI- 

PTION). FROM O TC 

e
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Peer econ sero sesces 

RECORD THIS 
VALUE. 

KEY IN PROCEED 

KEY IN V25€ AND 
secceevcccsseveseecces LOAD THE CESERED 

  

TIG 

  

MONITOR OSKY: 
OBSERVE VERB-NOUN 
FLASH TO REQUEST 
RESPONSE AND OISPLAY 
OF E ANC CENTANG: 

DO LT WISH TO FAVE 

THE CMC CALCULATE E? 

. 

. 

IS Ras . 
90003? 

eeose 

er
 

rr 
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360 IN DEGREES TO 
NEAREST 2.01 DEGREE. 

CENTANG-THKE ORBETAL 
CENTRAL ANGLE OF TRE 
PASSIVE VEHICLE 
DURING TRANSFER FROM 
TIG{TPT) TO TIME OF 
INTERCEPT. IN 
DEGREES TO NEAREST 
2O1l OEGREE. 

WAIT FOR KEYBOARD 
ENTRY 

Co 

se ecnccecns 

  

e KEY IN V22E . 
« AND LOAD . 
« +00000E . 
« IN R2 . 

. 

. 

. 
oe cccsonvens 

. 
. 

« AM I SATISFIED 
« WITH THE PRESENT 
« VALUE OF E? 

KEY IN V22E 
AND LOAD THE 
DESIREC E IN 

. 
. 

o R2. 

  

RECORD THIS VALUE 

AM T SATISFIED WITH 
THE PRESENT VALUE OF 
CENTANG? 
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TERMINATE FLASH 
RECETPT OF PROCEED 
OR NEW DATA 

=P « NEW 
oR « DATA 

0 . 

eC eee ne n= 
o£ STORE DATA 
cE aeeeene nn 
2D . 

1S € SPECIFIEG TO 
BE #00009? 

oN ve 
. . 
. . 

SET COMP £ FLAG 

e
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wee cccceone 

* 

te eerecsese 

. 

KEY IN V23E AND 
LGAD TRE DES{RED 
CENTANG IN R83. 

RECORO THES VALUE. 

  

KEY IN PROCEED 
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Poss 
HOLD . 

SNA 

  C
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SET UPCATE 
AG. 

ts 
SE 

e
e
 

COMP E FLAG 
1? 

N Y. 

. 

COMPUTE E FCR 
SPECIFIED 
TIGETPY) 

  

FLASH VERB- 
NOUN TO RE- 
QUEST RESPONSE 
ANG DISPLAY 
CALCULATED E: 

VO6 N55 
R1-@LANK 
R2-E 
R3-CENT ANG 

(NOTE: FOR CE- 
FINITION SEE 
ABOVE). 

Ta 

DIO I SPECIFY E 
TO BE +00000? 

  

C
e
 

  

MONITOR DSKY: 
OBSERVE . 
VERB-NOUN . 
FLASH TO RE- 
QUEST RESPON- . 
SE AND OIS- . 
PLAY OF CMi- 
CULATED E. . 

RECORD THIS . 
VALUE . 

. . 

. ° 
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WATT FOR KEY- 

BCARD ENTRY 

o TERMINATE 
FLASH UPON 
RECEIPT OF 
PROCEED 

. oP 

. oR 
. 0 
. oof 
. of 
. oE 
. oD 
. . 

. RESET FINAL 
. FLAG 

COMPUTE TIG 
(TPT) FOR THE 
SPECIFIED Fe 
ESTABLISH 
ALARM IF NO 
SCLUTICN CAN 
BE REACHEO e

e
v
e
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e
n
e
a
e
 

eR wen ------ 
oM FLASH VERB- 
« NCUN TO 
« REQUEST RE- 
+ SPONSE ANOS 
+ ODISPLAY 
« ALARM CODE: 
. VO5N09 
. Ri- 
. R2- 
° R3- 
« EXPECTED 
« ALARM CODE 
« AT THIS 
» TIME IS 

KEY IN PRO 
CEED. 
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MONTTOR OSKY: 
Comme rae cececcccnsescsanee DOES ALARM 

COCE OLSPLAY 
INOICATE THAT 
NO SOLUTION 

  

CAN BE 
REACHED? 

. Ne 
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HOLD 

SNAP 

  

e
e
e
 

m
w
 

e 
r
e
e
 

e
e
r
 

e 
e
n
e
r
 
e
e
e
 

e
e
r
s
e
e
r
e
r
s
 

er 
e
e
e
 

e
e
e
 

e
e
e
 

e
e
 
e
a
e
 

e
e
e
 

e
e
 

n
e
o
e
 

e
y
 

ocoll 
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WAIT FOR 
KEYBOARD 
ENTRY 

TERMINATE 
FLASH UPON 
RECEIPT OF 
PROCEED 

60 TO 
wan 

ABOVE 

FLASH VERB- 
NGUN TO RE~- 
QUEST RESPONSE 
AND OLSPLAY 
CALCULATED 
TIGCTPLD: 

VO6N37 
RI-TIGCTPED 

~HRS 
R2-TIG(TPI) 

~MINS 
R3I-TIGCTPI} 

~SECS. 

({NOTE: FOR DE- 
FINITION SEE 
ABOVE). 

C
r
 

i
 
O
Y
 

C
e
 

e
e
 

e
e
 

  

See wearer cececesssesses 
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RETURN TO 
START OF 
PROGRAM 
AND ADJUST 
INPUT PARA- 
METERS. 
KEY IN 
PROCEEO. 

. 

Go TC 
man 

ABOVE 
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r
e
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s 

MONITOR DSKY: 
CBSERVE 

VERB-NCUN 
FLASH TO RE- 
QUEST RE- 
SPONSE AND 
OESPLAY OF 
CALCULATED 
TIG(TPI). 

RECORD THIS 
VALUE 
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Poss 
HOLD. 
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SNAP . 
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C
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° 

. 

. 

WAIT FOR KEY- .« 
BOARO ENTRY . 

TERMINATE . 

FLASH UPCN . 

RECEIPT CF 
PROCEED. 

BASEO ON STOREC 
TARGET PARAMETERS 
COMPUTE THE PARA- 
METERS ASSOCIATED 
WITH TPE AND 
TPF AS DESCRIBED 
IN SECTICN 
5 0404.2 CF R577. 

FLASH VERB-NCUN 
TO REQUEST RE- 
SPONSE AND DIS- 
PL ay CALCULATED 
PER ALT, DELTA 
VITPED, AND DELTA 
VETPE}? 

VOEN5E& 
R1-PER ALT 
R2-NELTA V¢ETPL) 
R3-DEL TA VE TPF) 

ere eeacesasenesevessesceesoee KEY IN 
PROCEED 

  

» MONITOR DSKY? 
pe ccccccccsesesesssescesee OBSERVE VERB— 

« NOUN FLASH TO 
REQUEST RESPONSE 
AND CISPLAY OF 
CALCULATED PER 
ALT. DELTA 
VITPID, AND 
DELTA VETPF). 
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C
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) 

PER ALT-ALTITUCE 
OF PER EGEE ABOVE 
THE LAUNCH PAD 
RACIUS (EARTH 
ORBIT) OR ALTI- 
TUDE OF PERTLUNE 
ABOVE THE LUNAR 
RACIUS AT THE 
MCST RECENTLY CE- 
FINED LANDENG 
SITE (LUNAR 
ORBET) AFTER THE 
TPE MANEUVER. IN 
NAUTICAL MILES TO 
NEAREST 21 NM. 

DELTA V(TPTI-RE- 
QUIRED IMPULSIVE 
DELTA V TO ACCCM- 
PLISH TPIT MANEU- 
VER AT TIG(TPI}. 
IN FPS TC NEAREST 
ol FPS. 

DELTA VC TPF)-RE- 
QUIRED IMPULSIVE 
DELTA V TO acccM- 
PLISH TPF MANEU- 
VER AT TIME OF 
INTERCEPT. IN FPS 
TO NEAREST .1 FPS. 

WAIT FOR KEYBOARD sascccccccascccccccssecs 
ENTRY 

TERMINATE FLASH 
UPON RECEIPT OF 
PROCEEC 

SET? 
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RECORC THESE 
VALUES 

  

IS THIS THE 
FINAL PASS 
THROUGH THES 
PROGRAM? 
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TION 5.4 
R577) 
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COMPUTE TMU . 
MIOQOLE GIMBAL . 
ANGLE AT TIG . 
(TPL) FOR THE 
PRESENT IMU - 
ORIENTATION . 
WITH THIS VE- « 
HICLE'S 4X 
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SET MGA OfS- 
PLAY IN RB 
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REQUEST RESPONSE ANC 
DISPLAY MARK CTRS 
TFI ANDO MGA$ 
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Ri - MARK CTRS 
R2 - TFI 

R3 - MGA 

MARK CTRS - THE NUM— 
BER OF MARKS PROCES- 
SED BY THE RENNEZ- 
VOUS DATA PROCESSING 
ROUTINE {R22) (REFER 
TO ASSUMPTION (8) OF 
P2a). THE REGISTER 
WILL DISPLAY XX8XX 
WHERE THE TWC MOST 
SIGNIFICANT DIGITS 
1S THE VHF RANGING 
MARK COUNTER AND THE 
TO LEAST SIGNIFI- 
CANT DIGITS IS THE 
OPTICS MARK COUNTER. 

NOTE: THF NOTICS 
MARK COUNTER NOES 
NCT DISTINGUISH @F- 
TWFEN RACK-UP ANT 

  

MONITOR DOSKY: 
OBSERVE VERB-NOUN 

FLASH TO REQUEST 
RESPONSE AND CISPLAY 
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TFI-TIME FROM 
TIGCTPI}. IN MIN AND 
SEC TQ NEAREST SEC. 
MAX REACING IS 
59859. SIGN IS 
~ BEFORE + AFTER 
TIG(TPI}D. 

MGA-MIDOLE GIMBAL 
ANGLE AT TICC(TPIT) IF 
CSM #X AXIS TS ALIG- 
NED WITH INITIAL 
THRUST DIRECTION. 
SIGN TS ALWAYS + 
EXCEPT: 

tA) WHEN DISPLAY- 
ED AT ANY TIME 
OTHER THAN THE 
LAST PASS THROUGH 
THE PROGRAM THE 
VALUE IS -00001 

{B) CN THE LAST 
PASS WHEN THE IP¥U 
1S NOT ALIGNED 
THE VALUE IS 
-00002. 
IN DEGREES TO THE 
NEAREST .01 DE~ 
GREES. 
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CKANGE CENTRCL NOTES 

PCR WET 34 
CAROS MISPLACED - REV C9 =REV 19 

PCR MIT 66 
POR 2646 

EDITORIAL CR 206 
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TRANSFFR PHASE MINCTLESE {TPM} BRASRAM (945) Loewe pew 1a L2S7AFHKR 

(1) TO CALCULATE THE PEAITECN NELTA YOANN OTHER TNITPAL CONPYETIPNS OFATeen Ry THE CMe Epp CO EXFCUTIAN OF THE NEXT 
MIACQURSE CORRECTION OF THE TPANSES? OHASF OF AN ACTIVE CSM PENDFZVMIS, 

(LY TF pan Ts TY PPEDATION WATLE THES PROGRAM TS PPEPATING THE ASTRONAUT MAY PLN AT AMY FLASHING DT SpE AY ANT THON 
ON THE SFENNEZ VOUS STICHTING MARK PMITINE (FITHFR 921 OR R23} ANN TAKF NPTICS MARKS AND/OR HF MAY ALLOW VHE RANGING 
MARKS TO ACCUMULATE, SEF BIN Fe® CETATLEO DFSCRIOTION, 

(2) ONTE THE PADAMETERS QEQUTEEN EPS COMPUTATION ME THE MANFUVED HAVE REEN COMPLETLY SPECTETEN, THF VALUE OF THE ACTEVE VEHICLE CENTRAL ANGLE AF TOANSFED TS COMPLITFD AND STOPEN, THIS NUMRFO WETL SF AVATLARLE €N@ OTSPLAY TA THE 
ASTOPNAUT THOOTIGH THE SF ME VARA?, 

THE ASTPONAUT WOULD CALL THIS SPSPLAY TO VE® SFY THAT THE CFENTPAI ANGEF DF TRANSFE® ne THE ACTIVE VEHICLE TS NOT 
WITHIN 7 TR LO0 MEGOFFS. TF THE ANGLE TS WITHIN THIS 7ONE THE ASTPOMAUT SHONLA SFASE™SS THE TNDUT TARGETTING 
DARAMFTERS AASEN UPON NELTA Vo ANT EXPEOTEN MANFUVER TIME, 

13) THE PPERATION FE THIS OMneP AM “ITILT?ES THE FOLLOWING FLAGS? 

ACTIVE VEHICLE E FEAR = PESTANATES THE VEHICLE WHICH TS PNTNG PENNE YNUS THOUISTING MANELIVERS TN THE PROGRAM WHICH 
CALCULATES THE MANTIIVED OAR AMCTEOS, SFT AT THE START OF EACM RENNEZVNNS por_TupS TENG OPCa2 AM, 

EXTFANAL OELT* V FLAG - RESET SV THIS PPOGGAM WHICH DESTGNATES THAT LAMBERT STEFRING TS PEQUIREN FOR EXECUTION 
OF THIS MANEIIVEP AY THE THRUSTING PPMGRAM SELF TEA ACTER COMPLETION ME THIS pRanRAM, 

FTWAL FLAG - SFLEPTS ETNAL CRIGRAM AESOLAY AFTER PEW HAS SELEC TEN THE FINS? MANFIIVFO COMPUTATION CYCLE. 

$4) THE TIMP AE TNTEOFEDYT CTETNTI) WAS REFINED Ry DOE YEAS COMPLETION CF THE TRANSFER PHASE TNETYATION (TPT) PROGRAM 
{P34} ANT 1S PRESENTLY AVATLAILE TN CMP STORAGE, 

C5) THE FSS NFFA NNT ABE CN TA CPMOLFETE THES PROCRAM, 

16) THE PRISRAM TO SELECTED BY THE ASTRONAUT RY SKY ENTRY, 

cue ROP A cory CHEPKLIST TIME TOTAL 
TIME 

2 COFW 
oPPNG 
SELECTION 

: PAR ICME NESE 
: DIB CUND ANCE 
. DAEPTIIMT RACY
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SET uppate 
FLAG . 
eee rane 

« FLASH VERR- 
NOUN TO BERK 

UFST RESONANCE 
AND PISPLAY 

CALCULATE 
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NELTA VEIV) 
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PASS THROUGH THIS 
PRAGRAM? 

  

oY Me 

. . sos 

. . ery 

MONTTOR ee 
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PRSERVE oe 
VE QP NINN oo. 
ELASR TO se 
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DELTA VELVI « 
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ear tss nnn rs 
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YQ, TM FOR TO 

MEAPEST 1 
FPS. 

MELT A v¥ Cr VIR- 
COMPONENT OE 

TMPULS IVE 
NELTA VAT 
TIGETEM) 
ALONG VX2, TN 
FOS To NFARH 

EST 41 FOS 

ELTA vItlyy- 
COMPONENT 96 
TMBULS IVE 
MELTA v at 

TIGETEM) 
ALONG ->, 1M 
EPS TO NEAR- 
EST 42 FOC 

WHERE POTS 

THE FSM Gere 

CENTRIC 
CRAPTH MORTT) 
OR SFLFNAK 
CENTRIC, 
{LUNAR Perry 
PACTUS VEFTAS 
ANN VTS THE 
ASM TMEOTLTAL 
VELOCITY 
vFCTOAR AT 
TIGETPM), 

  

WAIT FRO KEVR 
ANART Eytov 

THIS TEM 
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THE PELTA V 
fryvy fave 
PONENTS FOE 
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MANEUVES, 
THIS CADA- 
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RESET THE EXTER- 
NAL PELTA VELA. 
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FLASH VERB-NOQUN 
TA PEAUEST 8 FH 
SPANSE ANP PIS= 

PLAY OFLTA VELOS} 
Ene TOM: 

VO8NES 
RI-RELTA 

VIL asy 
RI-DFLTA 

W2tLAS) 
V3~-NF LTA 

V3tLOS) 

DELTA VELOS)- 
LINF NF ST6MT 
COMPONENTS IN FPS 
TA THE MEAP EST 

2) FPS, 

(MOTE: FOR NEE TN 

ITION SFE SERTICN 

5.464.3 OF DR77,) 

Watt com Keyataan 
PMTpY 

    

MONTTOR NSKY: 

PRSFRVE yroRe 

NAN FLASH TO DFR 
WEST DFSpANEE 
AND DISPLAY OF 

ELTA VY MEPS), 

RECORN THESE 

VALUES. 
ENOTES UNLIKE 
PFLTA VELV) Ene 
TOM ABNVE, THESE 
VALUES CANNOT RE 
WHITTON Cyeo,) 
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« TERMINATE FLASH 
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SET MGA OTSPLAY 
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¥ Ne 
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« OPTENTAT TON . 
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FLASH VERB-NOQUN TO 
REQUFST RESPONSE AND 

NTSPLAY OF MASK CTeS 
TET AND MGA 

VU6NGS 
RI-MARK CTAS 

OP-TFT 
Ra-MGa 

  

MARK CTRS - THE 
NUMRER NE MASKS pore 
CESSED RY THE DeND- 
EPVOUS DATA PROC ESS~ 
ING POUTINF (R22) 
(REFER TO ASSUMPTION 
(8) NF P20}, 
THE REGISTER WILE 
OTSPEAY XXAXX WHERE 

THE THO MOST STONT FH 
ICANT DIGITS IS THE 
VHE RANGING MAQK 
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PURPOSE: 

ASSUMPTIONS? 

RETURN TE EARTH (P37) LOGIC REV 23 11/27/68 

(1} THIS PROGRAM WILL CEMPUTE A RETURN TO EARTH TRAJECTORY PROVIDING THE CSM IS OUTSIDE THE LUNAR SPHERE OF INFLUENCE 
AT THE TIME OF IGAITION. 

€2) THIS PROGRAM COMPUTES AND DISPLAYS A PRELIMINARY SERIES OF PARAMETERS BASED ON A CONIC TRAJECTORY AND; 

A. ASTRONAUT SPECIFIEL TIME OF IGNITION, 

Be ASTRONAUT SPECIFIEC MAXIMUM CHANGE IN VELOCITY. 

C. ASTRONAUT SPECIFIED RE-ENTRY ANGLES 

THESE PARAMETERS ARE: 

tA) TIME FROM IGRhITICN TQ REENTRY. 

(CB) REFNTRY INERTIAL VELOCITY. 

(C) REENTRY FLIGHT PATH ANGLE. 

(0) LATITUDE CF SPLASH. 

{E) LONGITUDE CF SPLASH. 

(F) DELTA Vv {Lv} 

(3) WHEN THE INITIAL DISPLAY IS SATISFACTORY TG THE ASTRONAUT, THE PROGRAM RECOMPUTES THE SAME DATA USING APPLICASLE 
PERTURBATIONS TO THE CONIC TRAJECTORY, AND CISPLAYS THE NEW VALUES. 

(4) UPON FINAL ACCEPTANCE BY THE ASTRONAUT, THE PROGRAM COMPUTES AND STORES THE TARGET PARAMETERS FOR RETURN TO EARTH 
FOR USF BY SPS PROGRAM (P40) OR RCS PROGRAM (P41). 

(5} BASED UPON SPECIFIED PRCPULSION SYSTEM THE FOLLOWING ARE DISPLAYED: 

(A) MIDOLE GIMBAL ANGLE AT IGNITION. 

{Bb TEME CF IGNITICN (TIG). 

(C) TIME FROM IGNETION (TFIS. 

{1) THIS PROGRAM ASSUMES THAT CONTACT WITH THE GROUND IS UNAVAILABLE, AND {S COMPLETELY SELF CONTAINED. 

(2) THE ISS NEED NCT BE CN TG CCMPLETE THIS PROGRAM. 

(3) TF VALUF CF VPRET ENTEREM EN NOUN 60 IS LESS THAN THE MENIMUM REQUIRED TO RETURN TO EARTH, THE DELTA V REQUIRED 
VECTOR WILL BE CEMPUTED BASED ON A MINIMUM VALUE. ITF VALUE ENTERED IS GREATFR THAN THE MINIMUM REQUIRED TO RETURN TO 
EARTH THEN THE ASTRONAUT DFESIRFO VALUE WILL RE USED TO COMPUTE THE DELTA V REQUIRED VECTOR. THE COMPUTED DELTA V 
REQUIRED VECTOR WILL BE OISFPLAVEC IN NOUN RA]. 

P37T/COLOSSUS
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(4) THE DAP DATA LOAD ROUTINE SHCULD 8E PERFORMED PRIOR TO COMPLETION OF THIS PROGRAM (SFE CREW COLUMN RELOW). 

15) THES PROGRAM IS SELECTED RY THE ASTRONAUT BY DSKY ENTRY. 
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RESPONSE AND DISPLAY 
OF TIG. 

AM [ SATISFIED WITH 
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AND THE LOCAL HOR- 
ITZONTAL AT THE ENTRY 
INTERFACE ALTITUDE 
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FLIGHT PATH IS BE- 
LOW THE HORIZONTAL 
PLANE. 

NOTE: {F ZERO IS 
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ENTERED. w

e
e
 

e
e
e
 

e
e
e
 
m
e
e
e
 

e
m
e
r
 

e
e
e
 
s
e
r
e
 

re
es

e 
n 
n
e
e
 

te
r 
e
e
e
r
e
s
e
s
 

Pee encceccnccce 

  

MONITOR SKY: 
OBSERVE VERB-NOUN 

FLASH TO REQUEST 
RESPONSE AND CESPLAY 
OF VPRED AND GAMMA 
EL 

    

2
 

2 
2 
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NOTE: IN CROER TO 
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A MINIMUM ENERGY 
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TURN TO EARTH MAN- 
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CMC COMPUTE A TRAJ- 
ECTORY wHICH WILE 
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THE ENTRY CCRRIPOR 
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oP eNEW 

oR DATA 
-0 . 
oC . 
eB =e . 
-E STORE DATA . 
oD meee een . 

BASED ON ASTRONAUT 
INPUTS USE CONIC 
SECTION METHCO TO 
COMPUTE NECESSARY 
DEPENDENT VARTABLES 
FOR EVALUATION CF 
THRUSTING MANEUVER 
INCLUDING ENTRY LAT, 
LONG, FLIGHT PATH 
ANGLE, VELOCITY, 
AND TIME TO ENTRY. 

ESTABLISH ALARM 
IF- 

{A) STATE VECTOR 
AT TIG IS ER MOON'S 
SPHERE CF INFLUENCE. 
STORE ALARM CODE 612. 

(B) SELUTICN DOES 
NOT CONVERGE DUE TC 
EXCESSIVE ITERATIONS. 
STORE ALARM CODE 605. 

        

KEY IN PROCEED 

  

KEY IN V22E, V23E, 
OR v25& AND LOAD 
THE DESIRED VALUES. 
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{C) OESTREC 
FLIGHT PATH ANGLE 
NOT REACHED. 
STORE ALARM CQOE &13 
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FLASH VERB-NOUN TO 
REQUEST RESPONSE AND 
DISPLAY COMPUTED 
DATA 

VO6 N6l 
RE-EMPACT LAT 
R2-TMPACT LONG 
R3-BLANK 

IMPACT LAT-LATITUDE 
OF CALCULATED IMPACT 
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WAIT FOR KEYBOARD 

ENTRY 

TERMINATE FLASH UPON 
RECEEPT OF PROCEEC 
AR RECYCLE 

Pe oR 
Re oF 
Oo. oC 
Ce “Y 
Ee ot 
Ee ol 
De +E 

. co To 

. mAs 

. ABOVE 

Cee eenccenacoscesese 

MONITOR OSKY=: 
OBSERVE VERB-NOUN 
FLASH TO REQUEST 
RESPONSE AND CISPLAY 
OF S/C ENTRY DATA 

  

AM ¥ SATISFIEC 
WITH THESE VALUES? 

ov oN 

RECORD THESE 
VALUES. 

e
a
e
 

e
e
e
 

KEY IN PROCEED 

* 

RETURN TO START 
OF PROGRAM AND 
ADJUST INPUT 
PARAMETERS KEY 
IN RECYCLE 

  

toccacenenvecvcccosoces VI2ZE 

PaT/COLOSSUS 

#310 

#320 

#330 

#340 

#350 

#360 

P37/COLOSSUS 

)



ait 

HOLD . 

eee usace 
SNAP . 

FLASH VERB-NOUN TO 
REQUEST RESPONSE AND 
DISPLAY DELTA T 
TRANS? 

VO6 N39 
R1-DELTA T TRANS- 
HRS 
R2-DELTA T TRANS- 
MINS 
R3-DELTA T TRANS- 
SECS 

DELTA T TRANS -— TIME 
REQUIRED FOR TRANS- 
FER FROM TIG TO TIME 
OF REENTRY AT 400,000 
FT. ALT. (REFERENCED 
TO FISCHER ELLIPSCID) 
IN HRS, MINS, SEC TO 
NEAREST .01 SEC. 
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R1-BLANK 
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VPREC - PRECICTED 
INERTIAL VELOCITY 
AT THE ENTRY INTER 
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GAMMA EI — SEE ABOVE 
DESPLAY FOR DEFINI- 
TION 
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MONITOR DSKY? 
OBSERVE FLASH TO 
REQUEST RESPONSE AND 
DISPLAY OF ENTRY 
PARAMETERS 
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RFQUEST RESPONSE AND 
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WAIT FOR KEYBOARD 
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PUR PISE? 

ASSUMPTIONS + 

STABLE PPRTT PFENTEZYCHIS (59) PROGPAM (PRA) Luror QE 14 19/26/4628 

(2) 

ay 

t4y 

(5) 

2) 

(3) 

(ay 

sy 

TC CALCULATE THE PEQUTPET MELTA V ANT OTHER INITIAL CONDITIONS SFOUTEEN RY THE FMe ENP CSM EXECUTION OF THE 
FrOST PHASF MF THE STABLE NPRTT DENDEZYNUS MANEVVER, GIVEN? 

(A) THEME MF OTGNITION (TTS), 

(BR) CENTRAL ANGLE [MF TRANSFER (CENTANG} FROM TIG TO INTERCEPT TIME, 

(cy) TRE OFESET OF THE STARLE PRATT POINT SPFCIFITD AS A DISTANCE ALONG THE PASSIVE VEHICLE ORBIT. 

TO CALCULATF THE REQUTPEN NELTA VY AND OTHER INITIAL COANTTIOMS REQUIRED AY THE Mr FOR CM EXFCUTION OF THE 
SECOND PHASE CE THE STaAALe cRATT RENE ZyCUS MANEUVER, GIVEN: 

CAY A RESPECTFEICATION CF LCA) ARNVFe 

137 AN QDOTTONAL PECPECIFICATION MF LER) ABOVE, 

TR CALCULATE THESF PARAMETERS AASED IIPON MANELIVF? RATA APORTVER ANT KEYED TINTON THE CMF RY THE ASTPONAUT. 

TO DIS?t AY TO TEE ASTRONAUT AND THE GROUND CEPTAIN CEPFENDENT VARTABLES ASSOCIATE WITH THE MANEUVER ENR APPROVAL 
BY THE ASTPCNAUT/SR0UND, 

TO STMRE THE SAR OKASE J} ANT CHASE 2 TARGET PADAMETERS ENR USE BY THE MESTREN THRUSTING PROGRAM, 

THE STABLF CORIT OCINT FS MFFINED AS THE FINAL POSTTTON (AT COMPLETION OF SFCOND PHASE) OF THE ACTIVE VEMICLE 
RELATIVE TO THE PASSTVF VEHICLE 

Cur COMPUTE VaeT ARLES May BE STOMPED ENR LATFO yFeTFication py THE GROUND, THESE STORAGE CAPARILITIES ARE 

LIMITED ONLY TC THE PAPAMCTEDS FOR PNE THRUSTING MANEUVER AT A TIME FXCEPT FOR STABLF OPBIT SENDF 2 ¥OUS 
MANFUVFP SFCUFACES, 

TF P20 TS FN APEPATION WHILE THIS PONGAAM TS MPFRATING THE ASTPONAUT MAY 4MEN AT ANY FLASHING DISPLAY AND TURN 
NM THE RENDEZYCUS SIGHTING MARK @ONTINE CEFTHER 57] OR R23) AND TAKE GPTICS MARKS AND/7P HE MAY ALLOW VHF RANGING 
MARKS TO ACCUMULATE, SEF ODN SNP METATLED PFSCRIOTION, 

{MCE TRE PATAMETEDS PEAUTIEN EOP FOMONTATEON ME THE MANEUVE® HAVE REFN COMDLETELY SOCETFETED, THE VALYIE OF THE 
ACTIVE VEHICLE FENTRAL ANGLE FF TRAMSEER TS COMPHTEN ANN STAPEN, THIS NYIMRED WILE RE AVATLABLE FOR MTSPLAY TO THE 
ASTPONAUT TRECUGH THE USE CF YA6N5?. 

THE ASTPMNAUT WOULP CALL THIS OFSPLAY TO VEPTEY TRAT THE CENTRAL ANALE me TRANSFER Pr THE ACTEYF VEHICLE 1S NOT 
WITHIN J7O TA YON PFO FES, TF OTHE ANGLE FS WITHIN THIS ZONE THE ASTOONANT SHOYL ND DEASSESS THE TNOUT TAPGETTING 
PADAMETERE BACEL 1JPON PELTA yY AND EXPFCTER MAMFIUIVER TIME, 

THE CDEPATION PF THIS oPAGeAM UTILIZES THE ENLLOWING FLAGS. 
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Vos NS 
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Te FDS TA MEAREST 

a} FOS, 

Bee e era wee ee ee sevece 

MONTTOP OSKY? 
NASER YF VERRR 

Now FLASH Th 

RECUEST PESPONGE 
ANN OTSPLAY OF 
CALCULATED PEP AIT, 
NFL TA VISOR), AND 
NELTA VESAR-FENALI, 

areapy 
THESE 
VALUFS 

er
 

  

PARCEL ASSUS 
DABSLIIMTNADY 

1A 

#629 

#430 

#4460 

#459 

#460 

PABSCOLASSUS 
DARL UM TNARY 

»)



BY 

HOLD 

sua Pp 
  

s
e
e
 

e
e
e
 

DELTA VISOR-FIN- 
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AT TIG ALONG v¥Q Tw 
FOS TO NEAREST 
«1 FPS 
DELTA V7_EMPULSTVE 
COMPONENT PE PELTA V 
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GEMCENTRIC (FADTH 
NoORiITy, mo CFP rane eRe 

  

oer eee reece reer ere) 

KFy TN PROCEFN 

MONTTOR NSKY 
SBSE°VE VERB-NOUN 
FLASH TO REQUEST 
RESPONSE AND DISPLAY 
MF ELTA VELVE 
COMPONENTS, 

  

e
e
e
 

ee
 

P2ARICOLOSSUS 
O2B/TTIMINARY 

#470 

READ 

#490 

#500 

#519 

1A 
parascaynssSite 
O2AA/LUMINARY



7 

T 

RTC CLUNAP PPATTY 

PANTUS vector ayn vy 

1S THE Com ft 

ms. 

mE TT AL 

© VELACITY yertrR at 

+ WATT FOR KEYBOARD 

.  FNTDOY 

» TEOMTNATE FLASH LIOCN 

© PECFEIPT OF pROCFFA 

. 

. PESET 

. NELTA 

. 

Reser 
FINAL 
FLAG 

o
e
e
e
 

a
n
n
r
a
a
e
8
0
 

FX 
y 

e
e
 

TFONAL 
FLAG 

see eeecevose 

  

RFFneD THESE 
VAEUIES 

  

D2RILOLPSSHS 
DIAS TIMI NADY 

A” 

#549 

#550 

#560 

#57Y 

paRsCOLNSSUS 
DIR/LUMINARY 

)



34 

SET MGA 
NT SPLay 
IN R3 
(8ELOW) 
-o000! 

  

ts 
FLA 

  

SET 
nts 
IN 
(RE 
2-0 

REFSMMAT 
G SFT? 

  

MGA 
PLAY 
pz 

tows 
000? 

  

COMPUTE 
Img “tn 

OLE SIM 
pal 4Ncle 

AT TIS 
ene THE 
DOFSENT 

TM GRTFE- 
NTATTON 
WITH THe 

CSM 4Xe 
AyTS AL I~ 
eMED WITH 

THE [NS 

TTT AL 
Trolley 
vFrtop. 

nae 

te
 
e
e
e
 

P3ase Mt Ossus, 
PIR/LUMINARY 

#580 

#590 

#600 

#610 

#620 

JA 
PAB/COLASSUS 
PAR SLIIMINARY



HOLD 

MON . 

  

FLASH VERRONOUIN: TO 
PEQUFST RESPONSE ANT 
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1S THE yHE PANGING 

MARK COUNTF® AND 

THE TWO LEAST STGNT- 
FICANT NIGITS TS THE 
MPTICS MAPK CRUNTED, 

NOTE: THE OPTICS 
MAPK COUNTER DNES 
NOT NISTINGUTSH AER 
TWEEN BACK-UP AND 
PRIMARY MARKS» 

TEL-TEME FROM TONT~ 

TIAN TN MIN ANID 

Sec TQ NFAPEST 
SECs MAK READING 
TS 59ORS59, (~RFFORE, 

AND + AFTFe Thaed 

MGA-MITPLE GTMQA 
ANGLE AT TEEESMAL TE 
Pam 4xX-AVTS TS ALTG- 
MED WITH THITTAL 

THEUST ATRECTIAN, 
STGM TS ALWAYS + 

EXMERT: 

TAPWHEM NPSPLAVEN 

AT ANY Time oyHe 
FO THAN THE {ACT 

eee eee tee raweeaee 

  

MONTTN® OSKY 
ABSERVFE vFeR— 

NOUN FLASH TO 
PENUFST PES 
PANSE ANT CTSPLAY 
OF MaRK CTeS, 

TET, AND ara, 

c
e
r
e
 

e
e
e
 

e
e
 

e
e
e
 

e
n
e
 

e
e
 

ee
 

ee
 

e
e
t
 

ee
 

paeseOLOssus 
P3IB/, UME NADY 

1A #630 

#640 

#4659 

#660 

#670 

FORO 

PARFCOLOSSUS 
DATLLMTNABY



sa
e ) ) 

  

    

  

. PARSCML ESSE 
. PAR/LUMTNARY 

PASS THRPUGH THE : 
PROGRAM THE . 
VAIUF TS -onanL, . 

(BION THF LAST pass . 
WHEN THE TMU TS . 
NOT ALIGNED THE . 
VALUE IS -n00026 . “eno IN DEGREES TA . 
THF NEAREST .O} . 
DEGREFS, 

. wee teen nee . 

. WAS THIS THE 
. LAST PASS 
. THRQUGH THE #700 . PROGRAM? 

. 

: Do eetee eee 
. « DT YT wrsy 
. . TN TERMIN— 

. «ATE THE 

. © MARK PRO #710 
. « CFSS AND On 
. «© THE FINAL 
. « PASS THEN 
. «  UCH THE 
° . PROGRAM? 

. . 
. “Y . 

WATT FOR KEYRBOARN . . . 
ENTRY 

: . . 
. . . #720 

sec en cee seeeerecceee KFY IN : 
. DPrrEen . 

TCOMINATE FLASH UPON : : 
BeneyeT ne PreVCLe . . an 
no nenrrEen E Oo eee e nace cece neces . KEY ow a7 ano ----- . . DECYoLF 39 ae AP . vie 

oF me an : , oY oe . : 
GF : 

ol oF : : those . eee . 
. . . eet 

= oe . Prasery Ness . . DAaTLUMTNAEY



LOGIC 
racic 
Laate 
itere 
1AeIC 

ate 

47 

      

- : wan 
oe . AROVE 

eee nnn nnn names scns 
. . WAS THIS THE LAST 

Gn Tm e PASS THROUGH THE 
age PRORQAM? 

ABOVE . 

. . . 

. eee 

. . sn 7A 
. . . nae 
. . . ARNVE 

sats cae ee . . 

SET FINAL . . 
FLAG . . 
wenn nee . . 

. . . 
. . . 

eee . . 
. . . 

Gn Tf . . 

age . . 
ARNYVE . . 

. . 
. . 
. . 

co enyTtnE roo eecccencecceccccces MO ROUTINE POO 
wae ane en enn enn . go woot aet teen anne ne 

. . 

. eee 

ext EXTT 

CHANGE CTATOPI MOTES 

ory 
acy 
pry 
Qey 

ery 

ory 

a ere 
19 PCN 
fl ore 
12 ofA 

14 pce 
Pern 

14 Pre 

- MTT 4 
- ¥IT 458 

“TT 4A 

ace 
ata ENTTART At 

578 
S77 

paRseOLOSsus 
3 9/LUMTNARY 

A ~ 

#750 

#760 

#770 

#780



43 

PURPOSF: 

PSSUMPTITMS ¢ 

STABLF CRBIT MERCOHRSE SOM) PereRAM (N20) Leaie PEW IR Drs TKR 

{1} TO CALCULATE THE REOUTREN PELTA V AND OTHER EMITTAL CORNTTIONS RENYTREN RY THE fer FAP com EYECUTTOMN MF THE MEYXT 
ONSSTALE MINCNUPSE COREFCTION TE THE STAPLE ORATT TRANSEFS PHASE NF AM ACTIVE Fem OZNNETWOUS, 

(2) TO COMPUTE AND DISPAY SUTTAALS TNEMPMATICN TO ENARLE THE CREW TQ ENTER THE FINAL PENREZ CS PHASE AT THE CORRECT 
TIME TO COMPLETE THE REQUIRED THOUSTING “ANFUVER, 

1) THE TSS NEFRONDT AE MN TM COMPLETE THIS PROGRAM, 

{2} TE P29 TS TN MPEPATION WHIEF THES PENGRAM TS MPFDATING THE ASTRONAUT MAY HOE At ANY FP ACHING DISPLAY ANP TURN GN 
THF RENDF2VIUS STICHTING M*RK QNUTINE CETTHE® R27 M2 273) ANN TAKE MPTIFS MADKS ANKYNP HF MAY ALLOW VHF RANGING MARKS 
TA ACCUMULATE, SFE 020 FOR PETATLED nese TeTTON, 

(3) ANCE THE PAPAMETEPS REQUTPER Fog COMOUTATTON OF THE MANEUVER HAVE SFEM COMPLETELY SpECrefen, THE VALUE OF THE 
ACTIVE VEHICLE CENTOAL ANGLE M5 TRANSFER TS COMPLITEN ANID STOPPER, THES NUMPER WHEL BE AVATLARLE ENR OTSOLAY TO THE 
ASTRONAUT THROUGH THF USE IF yoaNs?, 

THE ASTOONALT WOULD CALL TETS OTSPLAY TO VERSEY THAT THE CENTRAL ANGE OF TPANSEF® mF THE acTiye VEHICLE TS NOT 
WITHIN 179 Ta 1oC AEGPFES, TF TME ANCLE TS 4 THIN THES 7ONF THE ASTPONAUT SHOULA OF ASSESS THF TNPUT TAPGETTING 
PAPAMETE®S SASFE UPON JELTA VANE EXPECTED MANEUVER TIME, 

(4) THE QPERATECN CE THES DPAroAM TILIZES TRE FOLLOWING FLAGS, 

ACTIVE VEHICLE FLAG - CESTGNATES THF VEHICLE WHICH TS RMOING RENNEZ VOUS THEN TING MANELIVFOS TO THE PROGRAM WHICH 
CALCULATES THE MANENVYER PARAMETERS, SET AT THE STAPT OF FACH PENDF7YNUS PPE-THRUSTING CONGR AM, 

EXTFRNAL DELTA V FLAG-PESET Ay THIS ORNGPAM WHICH NFSIGNATES THAT LAMREPT STFFR ING IS RENT@EN EMR FXECUTION 
MAF THIS MANENIVER RY THE THRUISTING BROGRAM SELECTED AFTER COMPLETION NE THIS PPnceAm, 

FINAL FLAG - SFLECTS FINAL PONG A’ NTSPLAVS AFTFO CREW HAS SELECTEN THE FINAL MANEUYEP COMOUTATION AND 
nyserAy CvOLF, 

(5S) THE THEME Me TNTERFEOT ETEMNTID WAS NEE INEM BY OPEYINIIS COMPLETION PF THE STALE ODRIT PENNEZYOUS ESnP) 
PANGRAM (938) ANT TS PAFSENTLY AVATLARLE IM CMC STNPARE, 

(A) THIS PROGPAM TS STLFFTEN AY THE ASTOONAUT RY NeKY ENTRY,
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