15}

PURPNSE :

ASSUMPT I ONS-

PROG
CONT

FXTERMAL NFYTA ¥ DRNGRAM (P31) LOGTIC aFry 11 11/7h/R8

{1} TO ACCFEOT TARGFTING PARAMFTERS DRTAINFN FROM A SOUBRCFIS) FXTERNAL TO THE CMC AND COMPUTFE THEREFROM THE REQUIRED
VELACITY AMD OTHER INTYTAE COMDITIONS REOQUIPED RY THF CMC FOR EXFCUTINON OF THE NESTIOFEN MANFUVER. THE TARGETING

DAP AMETERS [INSERTED [NTN THF CMC ARE THE TIMF NF JCONITIAMITIGC) AND THE TMPILSTVE DFLTA V ALNNG CSM LOCAL VERTICAL
AXES AT T1G.

£2) TN DISPLAY T0 THE ASTRONAUT AMD THE GEOMMIND CERTAIN SPFCIFIC NEPFNDENT VARTABLES ASSOCIATED WITH THE DESIRED
MAMNEUVER FNR APPRAVAL RY THE ASTRONAUT/GPOUND.

{1} THF TARGET PAPAMETERS (716 AND NELTA VILV)) MAY HAVE REEN LNADED FROM THE GROUND DURING A PRINR EXECUTION OF P27.

{2y THF FYXTFRNAL DELTA V FLAG 1S SFT DURING THIS PROGRAM T{ DESIGNATE TO) THE THRUSTING PROGRAM THAT EXTERNAL DELTA V¥
STEERING IS TO AF VNSED.

t3) THE IS5 NFED NNT RE NN TN COMPLETE THIS PROGPAM,

{41 THIS PRAGRAM S SFLFCTFD AY THE ASTRONAUT RY DSKY ENTRY,

ewr SR OUND rREW CHECKLIST TIME TOTAL
TINE

JCREW PROG.

+SELECTION
"START FXTERNAL DELTA - EXTFRNAL DELTA V
V PANGRAM {D20) tesusssesesenassrans PPNGRAM (P2D)

DISPLAY PROGRAM 30 . V3T7E 30€ #10

. MOAMTTOP DSKY:
sescscnasssasssnanas [MSFRVE DISPLAY OF
- PRNGRAM 10

. 20

SFT TRACK FIAR {SFE

DNy

. PAO/COLOSSUS
. CAN/LUMINARY



HOL T

sS4 B ssemn

SHAPD

-

s

SFT 1IDPATE
FLAr (€07 020

FLASH WYFRB-NCODIM ™D .
REMICST ELONMES AN .
TSI AY T .

yne N32 X

LR 4 LA
NI _TIR-MIN
PA_TIR-SFr

»
-

TIG-TIVE OF .
IAMTTIAN (AFETY, .
TN HQQ, _F.ﬂTN' CFr .
TR MEAREST N1 <Fr, .
____________________ .
. .

- .

- -

. .

. .

. .

- .

. .

. .

. .
____________________ .
WALY £O0 KEVRNATN .
FuMTaY .
-

.

.

N

.

TODWMIMAYD ) ACH DM .
PECAETNT AF pEOAF T N
SO0 My NAY P .
____________________ .
.‘1 - LR BN} .
T AT »
l" - -
—F ______________ -
o Ty MR A .
. .

. -
. .

UOMTTOP NGUY s
ARCERYE yERA—NMN

naasrsaenae FYASH TN READEST .
. DECDOMEE AMD NISD AY

ar Tra, .

. .

- -

. B

. .

AM T SATISFTIFD WITH

TUTS VALHIE? .

v, N .

- . .

L) - -

______________ - .

PCCNe N THIG . .

VALIIF - -

______________ - L]

. . -

. . -

. . .

. TmTmTsETTTmTTEEssT= L) -

st escssane K=v TN PROCFED . .

- memEmsm———em—m——— - -

- .

. -

. .

. .

. .

_________________ .

. WIV IM Y2RC AMN .
crrsarseses Lore Tye proiern

. T, .

_________________ .

- .

. .

NI FEOENSKILE
DANS) IMINARY

N ey mgQue
TIOA] MT ARy

)

209

#40

#59

®60

470
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HOL D

SNAP

2m

P 8 8 8 & g 8 & 8 B B & s 2 B s s

FLASH VERB-NNUN TN
REQUEST RESPONSF
DISPLAY THREF STORFD
COMPNNENTS 7F DELTA
ViLV):
VO6NA1
RI-DELTA VX (LV)
R2-NELTA VY [LV}
R2-DELTA VI (LV)

DELTA ¥VX (L V):
COMPNNENT DF
IMPIILSTVE DELTA V AT
TIG ALDNG (RXVIXR, IN
FPS TD NEAREST .1
FPS,.

NELTA VY {1V}
COMPONENT (OF
IMPULSIVE DELTA V AT
TIG ALMNG VXR, IN FPS

TO NEAREST .1 FPS,

DELTA VZ (1V):
COMPONENT OF
TMPULSTVE DFLTA v AT
TIG ALONG —~R, IN FPS
TN NEAREST .1 F8§

WHERE ® S £SM GEN-
CENTRICCEAPTH NQR1TY
NeR SELFNNCENTRIC
(LUNAR OPATTY PANTIS
VFCTNR AND v [§ CSe
[NERTIAL VFLPCITY
VECTRR AT TIn6,

senns sa s

LA L I I I I AN K I T BT K RN R DT I T T T R I N TR RN RN S T R N T TR R T T T TR T Y R 1

I EE R R RREN N

MOANTITAR NDSKY:
OBRSFRYE VERRBR-NOUN
FLASH TO RFOUFST
RESPONSE AND DISPLAY
OF THRPEF STORED
COMPONENTS NF

IMOUL STVE NELTA V
ALONG CSM LOCAL
VFRTICAL AXES AT
TiG.

AM T SATISFIEN WITH
THESFE VALUES?

-«
2

LA B L I I D D D T I R TN B D R DN RN RN Y R R B R R TN A R R BT T T T TR T

L A L I I D I I I T T I R N N S TR I T R Y T

# & & B 8 2 & ¢ B W & % 4 8 4 ¥ s B B B % B & s s e

PAN/LOLOSSUS
2IN/LUMINARY

PAG/COLOSSIS
BIO/LUMINARY

290

#100

#110

%120

11390
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WATT FMD ¥ FCYROADN

EMTODY .
-

TEAMINATE F{ ACH 110NN .
RFCETDT IF PPArEFD .
e MNEW NATA .
P « NFW .
«P «DATA .
0 . .
oL . .
.F ——————————— .
+«F STORE MFW NATA .
-D _____________ -
- L] -
- S h b Poandy s

RFESTT UDNATE F ARG
{SEE P20)

SET FXTFRNAL TELTA V
FLAG

AASFD NN THFE STAREDN
TARGET PARAMFETERC
COMPUTE MECESSADY
NFPFNNDEMT VAP TAR|FC
FAR FYALYATION JF THF
THOHSTINA MAMFHVED
TMOIHNTING PERTAEFR S
DECTUME AL TTTHDF,
ADAANTE FADT I E
A{TITHNE AND NELTA W
PEANIOFN (SEL SFEC T-
TOM Ra3,3,3,1 N7
nETT,

- - L]
KEY 1w . .
ePOCERD . .

L] -

WEY TN VP?5F AND .
LOAD THE DFSIRFEN

FOAMDONENTE NE

NELTA ¥ .
_________________ .

DAN/CLLOSSUS
DINLLIIMINARY

#140

#150

#1160

#170

#180

#1920

PANICOLOSSIK
PANSLUIMINACY

)
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BRA/CNLOSSUS
P3NJLUMINARY
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®« 8 ¢ x = 2 e 2

L I B
vessasess FLASH VERB-NDUN TN L iiveuesvesenavoanss MONTTAP ASKY:
SNAP RENIFEST RESPONSE AND . NOSERVE VERR-NOLUMN
DISPLAY CALCULATED FLASH TN REQUEST
THRUSTING PARAMETFRS: RFSPONSE AND RISPLAY
V06 N42 OF CALCULATEN
R1-APN ALT THRUSTING PARAMETERS #200
RI-PER ALT e
RI-NELTA V -

APO ALT - ALTITUIDE
OF APONRFF ABDVF THF
LAUNCH PAD RADTUS
{EARTH CRAITY NR
ALTITUDE NF THE
APQLUNE ABNVE THE
LUNAR RARTUIS AT THF
MOST PFCENTLY DE-
FINED LANDING SITF
(LUNAR DRRITY, IN
NAUTICAL MILES TO
THE NEAREST .1 NM,

8210

OF PERIGEE ABOVE THE
LAUNCH PAD PADIUS
{EARTH ORBIT) DR
ALTITUDE OF THE
PERTLLNE ABNVE THF
LUNAR RANIUS AT THE
MOST RFCFNTLY DE-
FINEN | ANDING SITE

#220

PER ALT — ALTITUNE .
»

{LUNAR ORBIT), . .

IN NAUTICAL MILES . .

TD THE NEAREST . .

81 NM. L] L

. . #230

DELTA Vv — MAGNITUDE . .

OF IMPULSIVE DFLTA YV f mmmmmmmemeee e

VELTAR AT TIG. IN FPS IS A GROUND STATION

TC NEARFST ,1 £05 AVATLARLE FOR CON-

FIPMATION DF THESE

PARAMETERS?

Y N

*4+ NQOTE: IF APD ALT DR
+10 DER ALT EXCFENS

+ SCALE, THE NISBLAY

+ WILL BE 0999,0 NM
+10 e
++
PCR
524

%240

PAD/COLOSSIK
PIO/LUMINARY

L R I I T T T T TS R Y
L N I T I T )
" 4 ¢ 4 9 & & 4 N & g

LRI I I I B
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MANTTAR M0
NPWNLINK TFLF-
METRY F ADD
LT, PEP ALT
AMD NEITA Y RFE-
OUIREDY, CAPcGny -
MATE FYA|MATINON
NE CMC COMPUTEN
PARAMETERS WITH
ASTRONALT

JOPARD EMATE .
FYALUAT ION OF .
THF (MO COMPU-— .
TFY PARAMETERS -
WITH THE .

M- TalkiNEsY .
______________ .

- -

« SFLECT NNE NF THF
. FALLDWING FIVF
« AFTFRNATIVES:

« (1Y TF THE rapcH-
« LATFN DATA I<

. SATISFACTNRY,

. PERFCOM THE THRII-
» STING MANEUVEP

« USING THE M

o CALCULATEDR PAPA-
« METERS WITHAUT

o RPMUND CONFIPMA-
. TINN,

« (2)Y IF THE CALCII-
« LATEN DATA IS NOT
« SATISFACTARY AD-
« JUST THF CALCHILA-
e« TFD PARAMFTERS AY
« RESFLFCTING P30

s AS MFCESSARY AND
o CHAMGING THE

« LOANEN AIM pPARDA—
» VMETERS HMTIL (MO
« COMPUTED PARAMET-
«» FRS ARE SATISFA({-
« TORY, THFN

« PFRFQORM THF THR-
« STING MANFIIVER,

e 12Y QFMATM AT

« THIS POINT IM THF
» CMC PROGCRAM UMTI(
« GPOAUND CONRNINA-
- TEOM IS AVAILARIT
o (4 SFLECT A MFW
. PPONPAM AS NFE—

e STRED NINTTE

W GPOIMD CP-IRNTRA-
« TIAOM TS AVATLAZLF
. THEM RBESFITCT

. PAN, [FAUFE ATM
PADAMETERC

PAN/COLOSSUS
PAO/IUIMINARY

PROSCOLPRSIK
PANSLUMINARY

)

#7250

¥260

#270

#280

¥290

#3nNn
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I'l'.Oll...l..l...".-....I.lll‘...‘....ll!.ll..l..‘.ll.t'.l..l.

LI B B T D I R R R I N Y

UMCHANGED FTC,
IS5 SELECT A MFW
PRNNMRAM AS DE-
STRED AND PFRFNRM
THRUSTING MANE()-
VFR USING RACKIID

4@ & 4 8 8 g & & 4 F P &R s s e oo

PROCEDURE,
.3 2.1,
vas e
Se
ARF THFSE
PARAMFTERS
SATISFACTNRY

FN? USE AY THE
CMC FNR THF
THRUSTING
MANMFUIVER?

SELECT ONE NF
THF FOLLOWING
FOUR Al TERNA-
TIVES:

{1) ADJUST THE
CALCULATED PARA-
MFTERS RY RFSFL-
ECTING P30 AS
NFCESSARY AND
CHANGING THE
LOAREN AIM PAPA-
METERS UNTI{ MG
COMPUTFD PARA-
METFRS ARE
SATISFACTARY,
(?) DRTAIN NFW
ATM PARAMFETFRS
FROM THE GRAUND
RY YNICE LINK,
RESFLFCT Pan,
KFY TN NEW DATA,
ETr,

(21 STLECT THE
CMe (JRNATE
PORLRAM (R2TY,

L e e e R L R R e I R R O I I R I R I I I I T T T S T S S A T ]

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

Y

P30/COLOSSIS
PAN/LUMINARY

PAD/CCLNSSUS
PIO/LUMINARY

#3210

#320

£330

#3540

#3150
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WAIT FOR KFYRNDARD
FNTRY,

Sre st devanancsersnnas

LNAD NFW AIM
PARAMETERS FROM
THF GROUND VT A
THE (M0 10| TMK,
e By (‘REH

aswy InNpyT,
AASERVFE NEW AIM
PAPAMFETERS ,FTC.
(4) TFRMINATE
P3n RY SELFCT-
IMG A NEFW PRO-
LPAM O AS NESTIPED
AND DEPFNQM THR-
ST ING MANEUVFR
HNSINA BACKIIP
PROACFMIRES .

1.

7.

3.

b R RN EE NN
L) L]
* -

KEY [N PRORRAM

SELECTION AS

nEsIeEn
V3TE~aF

GN TN PROGRAM
SFLFCTED,

PANrALNSSUS
RROSLUMINARY

FANSCOLNSSUS
PAN/LUMINARY

)

#360

2370

#3180

#390

2400
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TFR
RFC
ne

MINATE FLASH [IPNN
E10T OF DRNCEED
MEW PRAGPAM,

NEW
PPNGRAM

G0 TD PROGRAM
SELECTEN. VIA
ROUTIMF ROND

ST

?

COMPUTE M) MID-~
TLE GIMBAL ANGLE
AT T1G FOR THE
PRESENY MUt NR-—
TENTATINN WITH
THE CSM +X AX1S
ALINMED WITH THE
INTTTAL THRUST
VFCTNR,

SFT #MGA NISPLAY
IN R {RELOW) =
-00anz,

P e 8 s 4 3 8 4 8 s

S avav s sL Bt EEBT AR Y

PIAN/CALNSSUS
PIND/LUMINARY

PAG/COLNSSUS
PRO/LUMINARY

#410

#6420

#430

#4440

#450

#460
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Cae s e

N

160

. .
. .
. .
. .

CLASH YTDR-_%IM T

DCANTST DEADANST RN

SIS AY MAQLK £TDC
TEL AND MGp:
AT SRIFAH
D1 —-MAQUY (TREC
oP=-7Tr1
[=Re N Rt}
MARw £TRG - THT R Mo
CEIR NFE MAPKS DPRNOCFC—

SFM AY THE OENDEJ -
VALIS NATA PRArTeCTen
ROUTIND (RP>) IREFER
TN ACSQUMDTICG fay rF
"0y, THE FOCISTre
WILL NMTSPLAY ¥¥ovy
WHERF THFE TN MNCTY
STAMTILTAANT RIAITC
1S THE YHFE papSING
MARK S CRUNMTTE  AND
THE Twn | FAST StonvT-
EICANT CIRTTS IS THE
APTICS MAFK CAHMTER,
MATE: THE ADTICS
MADY COUNTED PRACC
MOT NTSTINGUTSH PF-
TWEEN RACK—1IP AND
DRIMADY MAPKS

TE] - TIME Ofwm
TIG, IM MIN AMDY
TN MEADEQT <rf,
MAYTMIM BEAPTMA TC
GOREG, (- REFNOT

+ AFTED TYIC)

<rr

MEA-MINDLE A]un R
AMSLE AT TINR ¥F

+¥ rSM oAxTe TS
ALTAMED WITR BT 1ag
THONST OIRErTIOM,
SN [t ALWAYS &
CYCERT WHER THE  TMI)
TS »0T ;'\LT{‘.'\‘F!" THiE

MARLET OIS =annne o T
AETIECS TA MEpooeT
.11 nprooc

L L

TANSOLEDSSHIE
DPANFLIMMTNARY

MO T
NECmDYL YroPonars
CLaey T
:'F‘T_L‘Mr“l('\r

NGw Y

vrApEeT
AMD DICD AV

OF MARNY Frc, TOg,
ARt MDA
____________________ #4770
.
.
.
.
-
.
.
.
.
. #4 R0
.
.
.
.
-
-
. #4900
.
.
-
.
-
.
.
.
N 4500
.
-
.
-
.
-
0
.
. #5179
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16}

9FyY rR
RCy no
REV 10

WAIT FPR KFYPNARD
cnToV

TFQUINATE FLASH 100N
RECELIPT 0F PROCEER

o ROYTINFE (PODY,

£XIT P30

CHANARE FONTanNE NNTEC

Pro MIT a4
orn 2N
pro 524

-
PR IR N A WA I A N )

TF TIME AND

t NCATION .
pFD"'Y LI LI N NN )
ASSIST »

ASTROANAUT IN
SELECTINN DF

PROPULSINN

SYSTFM, AT .

THIS TIMF, s assees
NR EARLIFR .

IF PNSSIRLE
THF ASTRONAUT
MUST LFARN

NF THE

SYSTFM 1SED
fm MCC FrM—
PUTATTONS

NF FAYA {NAD

KFEY TN PRACEFD

nn ROUT INE (ROGY,
{NOTE: CONSIDERING
VALUE NF DFLTA V,
FIlFL AVATLARLF,
STATUS OF PROPULSION
HAPNWARFE, AND TIMF
AVATLARLE TO RFE-AL-
IGN THE IMH T[T AVOID
GIMBAL LNCK SFLECT A
PROPULS TON SYSTEM
AND THE APPRMPATATE
THRUSTING PROGRAM
(SpPS-P40, RLS

-P41) TNt PFRFORM

THE MANEUVER, CPMR-
DINATE WITH GROUND
[F REQUIRED.)

-«
B e & 8 & 8 @

EXIT P30

)

o200 0L0SSUS
PAg/LIIMINARY

#5290

#5130

#540

#550
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LAMBERT AIM PPLINT GUICANCE PROGRAM {P3]) LGGIC REV 16 11/27/68
PURPNSE: (1) TC ACCEPT TARGETING PARAMETERS DOBTAINED FROM A SOURCE{(S) EXTERNAL TO THE CMC AND COMPUTE THEREFROM YHE REQUIRED
VELCCITY AND OTHER INITIAL CONDITIONS REQUIRED 8Y THE CMC FOR EXECUTION GOF THE DESIRED MANEUVER, THE TARGETING
PARAMETFRS INSERTED INTO THE CMC ARE THE TIME OF IGNITIONITIG), ECSTEER, THE TARGEY VECTOR, AND THE TIME FROM TIG
UNTIL THE TARGET IS TO BE REACHEC (DELTA T TRANS).
[2) TO DISPLAY TO THE ASTRONAUT AND THE GROUND CERTAIN SPECIFIC DEPENNDENT VARIABLES ASSOCIATED WITH THE DESIRED
MANEUVER FOR APPROVAL RBY THE ASTRONAUT/GROUND.
s
ASSUMPTIONS: {1) THE TARGET PARAMETERS (TIG, TARGET VECTOR, ECSTEER AND DELTA T TRANS) HAVE BEEN LOADED FROM THE GROUND DURING A
16 PRIOR EXECUTION CQF 927,
++
EDIT {2) THF EXTERNAL DELTA V FLAG [S RESET DURING THIS PROGRAM TO DESIGNATE TN THE THRUSTING PROGRAM THAT LAMBERT
STEFRING IS TQ BE USED.
{3) THE ISS NEEC NOT BE CON TO COMPLETE THIS PROGRAM,
{4) THIS PROGRAM IS SELECTED BY THE ASTRONAUY BY DSKY ENTRY,
PROG cMe GRCUND CREW CHECKLISTY TIME TOTAL
CONTY TINE
+CREW PROG.
+SELECTION
L]
START GENERAL LAM- . KEY IN GENERAL LAM-—
BERT MANEUVER sesessvassssannseves BERT MANEUVER (P31}
PROGRAM (P31} - V3TE 31E #10

DISPLAY PRDGRAM 71

. MONITOR DSKY:
LA R N AN ENENRENERLNERENZSREREHN] DBSERVE C[SPLAY OF
. PROGRAM 31

#20

P31/COLNOSSUS
P31/LUMINARY

LI I IR N DL B T



HOL D

SNAP

SET TRACK FLAG

(SEE P20}

SET UPDATE FLAG

(SEE P20

}

FLASH VERB-NOUN

REQUEST RESPONSE AND

DISPLAY TIG:

Vo6 N33

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

TIG-TIME OF
(GET}.
MIN,

IGKITION
IN HRS,

TO NEAREST .01 SEC

70

SEC

" ® & B ® 9 » 4 B & F

WAIT FOR KEYRNARD

ENTRY

TERMINATE FLASH UPDN

RECEIPT OF PROCEEL

* % & & & * B 2 ¢ 4 & & 4 % 8 & s a2 0»

MONTTODR DSKY:
OBSERVE VERB—NOUN
FLASH TO REQUEST
RESPONSE AND GISPLAY
nF TIG.

CONFIRM WITH THE
GROUND THAT THIS IS
THE CORRECT VALUE.

RECORD THIS
VALUE

KEY TN PRNCEEC

P31/C0OLOSSUS

P31/LUMINARY
#30
#40
#50
#60
#70
P31/C0OLOSSUS
P31/LUMINARY

)



1% 3

HOL D

SNAP

-

RESFT UPDATE FLAG
{SEE P20 .

BASED ON THE STORED
TARGET PARAMETERS
COMPUTE NECESSARY
DEPENDENT VARIABLES
FCR FVALUATION OF THE
THRUSTING MANEUVER
INCLUDING PERIAPSIS
ALTITUDE, APOAPSIS
ALTITUDE AND DELTA V¥
REQUIRED (DEFINED
BELOW).

FLASH VERB NOUN TO

REQUESY RESPONSE AND scuececscsnscacsccvse

DISPLAY DELTA V(ILV):
VO6NB1
R1-DELTA VX (LV)
R2-DELTA VY {LV)
R3I-DELTA V¥Z (LV}

DELTA VX — [MPULSIVE
CCMPONENT OF DELTA V
AT TIG ALONG (RXV}
XR — IN FPS TO NEAR-
EST .1 FPS

DELTA VY IMPULSIVE
COMPONENT QOF DELTA V
AT TIG ALONG V¥XR IN
FP5 TD NEAREST

+1 FPS

DELTA VZ [IMPULSIVE
COMPONENT OF DELTA V
AT TIG ALNNG -R IN
FPS TO NEAREST

«1 FPS

-

e

MONITOR DSKY:
OBSERVE VERB-NOUN
FLASH TO REQUEST

RESPONSE AND CISPLAY

OF DELTA V{LV}
COMPONENT S,

-

CONFIRM WITH THE
GROUND THAT THESE
ARE THE CORRECT
PARAMETERS.

)

P31/COLOSSUS
P31/LUMINARY
#30
#90
#100
#110
#120
#130
P31/C0LOSSUS

P31/LUMINARY



HOLD

SNAP

ke

WHERE R IS THE CSM
GEOCENTRIC (EARTH
ORBIT) OR SELENDCEN-
TRIC {LUNAR ORBIT)
RACIUS VECTOR AND V
IS THE CSM INERTIAL
VELOCITY VECTOR AT
T16.

WAIT FOR KEYBROARD
ENTRY

TERMINATE FLASH UPCN
RECEIPT CF PRNCEED

L I T N )

FLASH VERB-NOUN TO
REQUEST RESPONSE AND
DISPLAY CALCULATECD
THRUSTING PARAMETERS:
Vo6 N&2

R1-AP ALT

R2-PER ALT
R3-DELTA V

APO ALT - ALTITUDE
OF APOGFE ABOVE THFE
LAUNCH PAD RADIUS
{EARTH ORBIT) OR
ALTITUDE OF THE APC-
LUNE ABNVE THE LUAAR
RADIUS AT THE MOST
RECENTLY CEFINED
LANDING SITE (LUNAR
ORBIT). IN NAUTICAL
MILES TO NEAREST

L l NMI

I EERTERTNENERERNE RN

I R R IR N T R RS RN ER ]

® % 9 8 % 5 5 % & = & & B s s a "’

KEY {N PROCEEC

MONITOR DSKY:
OBSERVE VERB-NOUN
FLLASH T0O REQUEST
RESPONSE AND CISPLAY
OF CALCULATED
THRUSTING PARAMETERS

« F 5 5 8 8§ B B & F B S 2 B B S & 6 5 St 5 8 b s 00w

A

P31/COLASSUS

P31/LUMINARY
#140
#150
#le60
#170
P31/COLDOSSUS
P31/LUMINARY

)



167

PCR
524
++
+15
++

PER ALT - ALTITUDE
DOF PERIGEE ABOVE THE
L AUNCH PAC RADIUS
tEARTH CRBIT) NR
ALTITUDE OF TYHE
PERILUNE ABOVE THE
LUNAR RANDIUS AT TEKE
MOST RECENTLY DEFIN-
ED LANDING SITE
({LUNAR CRRIT), 1IN
NAUTICAL NILFS TO
THE NEAREST .1 NM.

sasnee

DELTA V - MAGNITUDE

OF IMPULSIVE DELTA ¥
VECTOR AT TIG, IN FPS
TO NEAREST ,1 FPS

IS A GROUND STATION
AVAILABLE FGOR CON-
FIRMATION OF THESE

NOTE: IF PER ALT CR « PARAMETERS?
APD ALT EXCEEDS . -
SCALEy THE DISPLAY . Y N
WILL BE S995.9 NM - . .
- »> -
COORDINATE eeeeCOORD INATE .
EVALUATION OF . EVALUATION OF .
CMC CCMPUTED . THE CMC COMPU- .
PARAMETERS <cevsees TED PARAMETERS .
WITH ASTRONAUT . WITH THE .
e ———————— GROUND -
L]
SELECT ONE OF THE
FOLLOWING FOUR
ALTERNATIVES:

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

.'-llOl.l.‘lI.l..Qll..‘....l‘ll

...l.....ll!ll.’l..l‘l.l

(1) PERFORM THE
THRUSTING MANEU-
VER USING THE CMC
CALCULATED PARA-
METERS WITHOUY
GROUND CONFIRMA-
TION.

)

P31/COLOSSUS
P31/LUMINARY

P31/COLOSSUS
P31/LUMINARY

#180

#190

1200

#210

#220
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L L L O L R N I I I I I I O R R R R R R I Y N R R R T T R R R R R T L . T T T T T R

® % 4 0 & x & & 8 3 @ b % 4 ¢ 2 8 s st B o8 b "

4 % % 5 8 8 4 8 & 8 5 B 8 S 3t B H B & a2 B B S E B o E A

{2) REMAIN AT

THIS POINT [N THF
CMC PROGRAM UNTIL
GROUND CO-ORDINA-
TION IS5 AVAILABLE

{3) SELECY A NEW
PROGRAM AS DE-
STRED UNTIL
GROUND CO-ORDINA-
TION IS AVAILABLE
THEN RESELECT
pil.

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

.2 al.
L) LA J 3.
4.
ARE THESE
PARAMETERS
SATISFACTORY

FOR USE BY THE
CMC FOR THE
THRUSTING
MANEUVER?

Ne

-
.
a

Y.
L]
.

SELECT ONE OF
THE FOLLOWING
TWO ALTERNA-

TI

VES:

[N A 2 e O I I I D R DY R TR T T R R R R T T T T R SR T R
L I S L I D L T I D T R D R N R N DY RN RIS T T T Y TR T TN T R R

P31/COLOSSUS
P31/LUMINARY

P31/COLOSSUS
P31/LUMINARY

)

#230

#240

#250

1260

#2710
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(1} SELECY THE
CMC UPDATE
PROGRAM (P2T).
LOAD NEW AIM
PARAMETERS FROM
THE GROUND VIA
THE CMC UPLINK,
OR BY CREW

DSKY INPUT.
OBSERVE NEW AIM
PARAMETERS,ETC.

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

S & 5 & & F & 4 B S 8 % S 3 & T & S @ B R E N AR e B s oA s s o oA

PROCEDURES.
1.
2«
- LA N R N NN N J
- L]
WAIT FOR KEYBOARC . KEY IN PROGRAM
ENTRY, essescsssvssavsesnne SELECTEON AS
. DESIRED
V3TeE-—E
-
L )
EXIT P31

LI N N L N N R e N I I I A A N N

L A I I R e I T T T T T T T S S o,

TERMINATE FLASH UPCN .
RECEIPT OF PROCEED sessssssnssssnvacesse KEY TN PROCEED

DR NEW PROGRAM, .

Pe « NEMW

R + PROGRAM
0. .

C. -

Ee =—mmm———————
Ee G0N T PROGRAM
De. SELECTED.

)

P31/7C0LOSSUS
PIL/LUMINARY

P31/COLOSSUS
P31/LUMENARY

#280

#290

#300

#310

#320

#330



HOL D

MON

/179

& & &% & 8 &8 & 8 & »

L )

EXIT P31

IS THE REFSMMAT

FL

AG SET?

-4

Y

COMPUTE MU

MI

ANGLE AT TIG
FC
1My ORIENTATION

Wi
AX

THE INTTTAL
THRUST VECTCR,

FL
RF
ol
TF

DOLE GIMBAL
R THE PRESENT

TH THE CSM +X-
1S ALIGNED WITH

LI I A N 2 T I T R R A

SET MGA CISPLAY
IN RI{RELCWY =
-00IN2

ASH VERB-NOUN TC
QUEST RFSPONSE AND
SPLAY MARX CTRS,

I AND MGA:

V16 N45

R1-MARK CTRS
R2=-TF1

RI-MGA

IR R RN YRR NN NN LR

-

MONITOR DSKY:
OBSERVE VERB-NOUN

FLASH TO REQUEST
RESPONSE AND CISPLAY

NF MARK CTRS,

AND MGA

TFI1

" * & & 8 3 8 ® & & 6 & B @

P31/COLOSSUS
P31/LUMINARY

P31/7COLOSSUS
P31/ LUMINARY

)

#340

#350

4360

#370

4380



i

MARK CTRS — THE
NUMBER (IF MARKS
PROCESSET 8Y THE
RENDEZVNUS CATA PRO-
CESSING ROUTINE
(R22) (REFER TO
ASSUMPTION (8} OF
P20). THE REGISTFR
WILL DISPLAY XXBXX
WHERE THE Tw0 MOST
SIGNIFICANY DIGITS
1S THE VHF RANGING
MARK COUNTER AND THE
TWO LEAST SIGNIFI-
CANT DIGITS 1S THE
OPTICS MARK COUNTER,
NOTE: THE OPTICS
MARK CCUNTER DOES
NOT DISTINGUISH
BETWEEN BACK-UP AND
PRIMARY MARKS,

TFI - TIME FROM
TIG. IN MIN AND SEC
TO NEAREST SE£C.
MAXIMUM READING IS
59859. (- BEFORE,

+ AFTER TIG)

MGA-MICOLE CGIMBAYL
ANGLE AT TIC IF

+X CSM AXIS IS
ALIGNED WITH INITIAL
THRUST DIRECTION.
SIGN 1S ALWAYS +
EXCEPYT WHEN THE IMU
IS NOT ALIGNED THE
VALUE 15 -00C02. 1IN
DEGREES TO NEAREST
+01 DECREE

WAIT FOR KFYBRNARC
ENTRY

TERMINATE FLASH UPCN
RECEIPT 0OFf PRDCEEL

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

LA AL B B LR R B R BN N N NN ) KEY iN PROCEED

3

P31/C0LOSSUS
P31/LUMINARY

P31/COLOSSUS
P31/ LUMINARY

#390

#400

#410

420

#430



RFV
REV
REV
REV
i

72

12
13
14

L6

RESET EXTERNAL DELTA
V FLAG

DO ROUTINE RCO

-
L TR S S T R T T T ST I )

EXIT

CHANGE CCKTROL NOTES

PCR MIT 34

prR MIT 66

PCR 20¢
PCR 524

1F TIME AND
LNCATICN .
PERMIT, csssssnss
ASSIST .

ASTRONAUT 1IN
SELECTION COF

PRCPUL STON

SYSTEM, AT .

THlS TlMF' - ES 0 Pe aeS
CR FARLIER -

IF PDSSIPLE.
THE ASTRONAUT
MUST LEARN

OF THE SYS-
TEM USED IN
MCC COMPU-
TATIONS OF
CATA LCAD

PCR 2G4 FDITORI AL

DO ROUTINE ROO

NOTE: CONSIDERING
VALUE OF CELTA V,
FUFL AVAILABLE,
STATUS OF PROPULSION
HARDWARE, AND TIME
AVAILABLE TO REALIGN
THE TIMU TO AVOID
GIMBAEL LOCK SELFCT

A PROPULSION SYSTEM
TO PERFORM THE MANF-
UVFER, {5PS-P4ly, RCS-
P41

EXIT

P31/7/COLASSUS
P31/LUMINARY

#440

#450

#460
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PURPOSE:

ASSUMPT IONS:

++
+13
+e
EDIT
PCR
206

TRANSFER PHASE INITIATION (TPI) PROGRAM (P34) LOGIC REV 13 11727768

(1) TO CALCULATE THE RECUIRED DELTA ¥ AND CTHER INITIAL CONCZITIONS REQUIRED RY THE CMC FOR EXECUTION OF THE
TRANSFER PHASE INITIATICN MANEUVER, GIVEN:

CA) TIME OF IGNITION TIG (TPI) OR THE ELEVATION ANGLE (E) OF THE CSM/tM LOS AT TIGITPL)
(R} CENTRAL ANGLE OF TRANSFER (CENTANG) FROM TIGITPI) TO INTERCEPT TIME (TIGITPF)),
{27 TO CALCULATE TIC {TPI) GIVEN E OR E GIVEN TIG {TPIY.

{3} TO DISPLAY TC THE ASTRONAUT ANDC THE GROUNC CERTAIN DEPENDENT VARIABLES ASSOCIATED WITH THE MANEUVER FDR
APPROVAL BY THE ASTRONAUT/GROUNC,

(4} TO STORE THE TPl TARGET PARAMETERS FOR USE BY THE DESIRED THRUSTING PROGRAM.

1) THE PROGRAM MuST BE DONE OVER A YRACKING STATION FOR REAL TIME GROUND PARTICIPATION IN AGC DATA INPUT AND
OUTPUY., AGC COMPUTED VARIABLES MAY BE STORED FOR LATER VERIFICATION BY THE GROUND, THESE STORAGE CAPABILITIES
ARE LIMITED CONLY TC THE PARAMETERS FOR ONE THRUSTING MANEUVER AT A TIME,

12) IFf P20 IS IN OPERATION WHILE THIS PROGRAM IS5 OPERATING THE ASTRONAUT MAY HOLD AT ANY FLASHING DISPLAY AND TURN

ON THE RENDEZVOUS SIGHTING MARK ROUTINE (EITHER R21 OR R23) AND TAKE QPTICS MARKS AND/OR HE MAY ALLOW YHF RANGING

MARKS TD ACCUMUL ATF. [HOWEVER, IF THE UPDATE FLAG 1S NOT SET THE MARKS WILL NOT BE ENCORPORATED). SEE P20 FOR
CETAILED DESCRIPTION,

(3) ONCF 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 vYO6&NS52.

THE ASTRONAUT WOULD CALL THIS DISPLAY TO VERIFY THAT THE CENTRAL ANGLF OF TRANSFER OF THE ACTIEVE VEWICLE IS NOT
WETHIN 170 TO 190 DEGREES. IF THE ANGLE IS WITHIN THIS ZONE THE ASTRONAUT SHOULD REASSESS THE [NPUT TARGETING
PARAMETERS BASED UPON DELTA V ANC EXPECTED MANEUVER TIME,

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

ACTIVE VEFRICLE FLAG -~ CESIGNATES THE VEHICLE WHICH IS DOING RENDEZVOUS THRUSTING MANEUVERS TO THE PROGRAM
WHICH CALCULATES THE MANEUVER PARAMETERS.SET AT THE START NF EACH RENDEZIVOUS 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 PROCRAM WHICH DESIGNATES THAT LAMBERT STEERING IS REQUIRED FOR
EXFCUTION OF THIS MANRFUVER B8Y THE THRUSTING PROGRAM SELECTED AFTER COMPLETION OF THIS PROGRAM.

(5) THERE IS NO REQUIREMENT FOR 1SS OPERATION DURING THIS PROGRAM UNLESS AUTOMATIC STATE VECTOR UPDATING IS
DESIRED BY THE RENDEZVOUS NAVIGATION PROGRAM (P20),

{6) THIS PROGRAM [S SELECTED BY THE ASTRONAUT RBY DSKY ENTRY.



PROG CMr CRUUND CREW CHECKLIST TIME TOTAL
CONT TIME

+CREW PRNG.
«SELECTION

START TRANSFER PHASFE saceescsvecsssnseess KEY IN TRANSFER

INITIATION PROGRAM . PHASE INITIATION
[P34) DISFL AY PRD- PROGRAM {(P34) 10
GRAM P34 - -

. MCNITOR DSKY:
essassssscsssnesnesss CBSERVE DISPLAY OF
. PROGRAM 34

. . #20
SET ACTIVE VEHICLE .
FLAG TN CSM .
SET ECSTEER =1 . #30
mAN : :
4 . - -
+13 . . . #40
++ . . .
EDIT . . .
RESET COMP E FLAG .
. . 450
. . P34/C0OLCSSUS
. . P34/ SUNDANCE
. . PILH/LUMINARY
174 . .

) ) )



HOL D

SNAP

-

SET TRACK FLAG
{ SEE P20}

SET UPCATE FLAG
{ SEE P2

FLASH VERB-NCUN TO
REQUEST RESPONSE AND
DISPLAY TIGITPI):
VO6N3?
R1=TIG {TPI)-HRS
R2-T1G (TPI)-MIN
R3-TIG (TPI)-SEC

TIGITPIF-TIME OF TPI
IGNITION (GETY,

IN HRS, MIN, SEC

TO NEAREST .01 SEC.

LI I N L I R L T B R T S ST S SR T Y

-

cesna

® 8 B & 4 8 F 2 B g s

LA I I I R I I T T T S S T

L I N I T I I DN D T R R TR R T R TR S R T TR Y

MONITOR
OBSERVE

OSKY:
VERB-NOUN

FLASH TO REQUESTY

RESPONSE AND CISPLAY

OF TIG

(TP,

AM 1 SATISFIED WITH

THIS VA
{NOTE:

ENITIAL
TIGITPI
WITHIN

OF THE ACTUAL VALUE
EVEN IF TIG {(TPI) IS

Ta BE C

FROM A SPECIFIED E,.)

LUE?

THIS PROGRAM
ALWAYS REQUIRES AN

VALUE OF
Yy WHICK IS
30 MINUTES

ALCULATED

-£

N

.I.l.‘l.l..l...l...‘..l..'...‘.l.......

)

P34/C0L0OSSUS
P34/ 5UNDANCE
P34/LUMINARY

P347C0OLOSSUS
P34/ SUNDANCE
PILILUMINARY

#60

®70

#30

#90

#100



HOL D

LA E R RN RN

SNAP

116

* % & 2 & &5 & B s 8

WAIT FOR KEYBDARD .s
ENTRY

TERMINATE FLASH UPON
RECEIPT OF PROCEED ..
OR NEW DATA
N » NEW
R « DATA
-0 .
L mmmm——e—————
»E STORE DATA
B mmmeee—ee
D -

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

V06 N55

R1-BLANK

R2~F

R3-CENTANG

E-ELEVATICN ANGLE
BETWEFN THFE CSM/LM
LDS AND THE CSM
LOCAL HCRIZONTAL AT
TIG{TP1)} REFFRFNCED
TO THE CIRFCTION NF
FLIGHT (SEE SECTION
Setteted NF RSTT

FOR CETAILEDR DESFRI-
PTINN). FRGM O TC

* 4 u % w s 8w 8 b s

»

® 8 8 4 9 B & 3 ¢ K 4 & 9 8 F B e b & ¥ e % aoae

Sessensssssesas e

.
LE X ERNEENNNEENNEN)

RECORD THIS
VALUE.

KEY IN PROCEED

KEY IN V25E AND
Pes e et e et PE ibdvavye LUAD THE DESIRED

TIG

[ A A

IR NN Y RN NN N

MONITOR DSKY:
OBSERVE VERB-NOUN
FLASH TQ REQUEST

RESPONSE AND DISPLAY

OF E ANC CENTANG:

¢ 8 & 3 B 8 8 2 8 " e & 9 % s o

DN 1 WISH TO FAVF

THE CMC CALCULATE E=

IS P?2=
a000y?

a . B 3 & & & B 3 4 B B K B R s o R s

& % 4 B 0 8 & A B8k oa s

P34/COLOSSUS
P34/ SUNDANCE
P34 /L UMINARY

P34/COLOSSUS
P34/ SUNDANCE
P34/LUMINARY

)

#110

#120

#130

#140

#150



17

360 IN DEGREES TO
NEAREST .01 DEGREE.

CENTANG-THE ORBEITAL
CENTRAL ANGLE QOF THE
PASSIVE VEHICLE
DURING TRANSFER FROM
TIG{TPT) TO TIME OF
INTERCEPT, IN
DEGREES TO NEAREST
«01 DEGREE.

WAIT FOR KEYBDARD
ENTRY

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

asscassrae

.Y .N -

« KEY IN V228 .

« AND LOAD .

. +00000F .

« [IN R2 .

- nessesssnsense
+ AM 1 SATISFIED

« HWITH THE PRESENT
« VALUE OF E?

.

. Y N

L} » -

L] [ ] -

. « KEY IN V22E

. « AND LCAD THE

. « DESIRED E IN

- « R2.

. - -

» . et sassane
- .

RECORD THIS VALUE

AM T SATISFIED WITH
THE PRESENT VALUE OF
CENTANG?

oY

.
z

» P 4 ® & 8 & »
LI Y K I I I I )

LEE RS I O I I I DN IR L I I T I O T D O R R I B TN B RN NN N R R R R R N R N I Y e R A I L I N L N R T N

)

P34/C0OLOSSUS
P34/ SUNDANCE
P34/ UMINARY

P34/COLOSSUS
P34/ SUNDANCE

T 7 FF JIBATY RY A NS

#1560

#1170

#180

#190

#200

#210



e

TER
REC
OR

IS
BE

«N

® & 4 § 4 B 8 & & % B 9 s a8 ¥

MINATE FLASH
E1PT OF PROCFED
NEW DATA
+ NEW
« DATA

STORE DATA

IEERES EREE]

E SPECIFIED TO
+(00007?

Ye

SET COMP E FLAC

LI T R R T T T T S

(EENERENENKES

shoassssass

-

LI I T I
" & & & 3

KEY IN V23E AND
LOAD THE DESIRED
CENTANG IN R3,

s & & & 8 ¥ F & ¥ ¥ 2
L]

RECORD THIES VALUE.

KEY IN PROCEED

P34/COLOSSUS

P34/ SUNDANCE

P34/ LUMINARY
#2290
#230
2240
4250

P24/COLOSSUS

P35457SUNDANCE

PILH/LUMTINARY

)
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++
+13
++
EDITY

POSS
HOLD

SNAP

# & 3 & & 2 % & 2 & 4 & 2 " o * 4 @

'..l..ll.ll..l.l.l.l.l...l.I.l.l..l....l.l.

SET UPCATE

1S

S & 5 & 2 & P B P4 S R E s s st 8o

SET?

CCMP E FLAG

Yo

z

-

v o il . S e

COMPUTE E FCR
SPECIFIED
TIGITPT}

FLASH VERB-
NOUN TO RE-
QUEST RESPONSE
ANDG DISPLAY
CALCULATED E:
V06 N5S
R1-BL ANK
R2-E
R3-CENTANG

(NOTE: FOR CE-
FINITION SEE
ABOVE).

HH'I

NI0 I SPECIFY E
TO BE +000007

Y N.
. .
L L
. -
. .
L -
- -
L] L
- -
- .
- »
- -
L] -
. L

MONITOR DSKY:

OBRSERVE .
VERB-NOUN .
FLASH TO RE- .
QUEST RESPON- .
SE AND DIS- .
PLAY OF CM—- .
CULATED E. .
RECORD THIS .
VALUE .

- -

- L]

)

P34/C0LOSSUS
P34/ SUNDANCE
P34&/LUMINARY

P34/COLOSSUS
P34/ SUNDANCE

#260

#270

#2830

%290

2300



+4
+13
+13
e
EDIT

POSS
HOLD .

[(EX R NN RN

SNAP .

%0

P & 4 8 B " S 8 ®E 8 & 8 ® % & B & 8 B AE S s oo 0k

" 8 2 a8 s

.

¢ * & 4 B 3 % 4 B e B B A B B B 4 % S B 4SS

a e 8 8 8

8 & B 3 & 9 & 4 5 & B o8 & 4 s %t 4 8 b e o

COMPUTE TIG
{TPI) FOR THE
SPECIFIED F.
ESTABL ISH
ALARM IF ND
SCLUTICN CAN

RE

s & 8 8 8 ¥ & $ 0 & 8 B 8 & & &

WATT FOR KEY-
BCARD ENTRY

TERMINATE
FLASH UPON
RECEIPT OF
PROCEED
2
«R
.B
«C
.E
+E
D

RESET FINAL
FLAG

* 5 4 2 s 8

REACHED

FLASH VFRB-
NCUN TO
REQUEST RE—
SPONSE ANG
DISPLAY
ALARM CNDE:
VO5NO9
R1-
RZ2-
A 3-
FXPECTED
At ARM CODE
AT THIS
TIME IS

4 & a2 4 & 5 & & F ¥ 4 B 3 % 4 0 F & m B 2 4B B

KEY IN PRC-
. CEED.

RN NN YN TN Y Y Y RN NE NN

® & 8 & & @ % & & F & 8 F B B S & % % 8 8 & B g B s " B b & 8 & 0 S 8 8 s bR

MONTTOR DSKY:
DOES ALARM
COCE DISPLAY
INCICATE TYHAT
NO SOLUTITON
CAN BE
REACHEED?

oY Ne

& B ® 3 8 & & @
* & & & & =8 8 & @

P34/COLOSSUS
P34/SUNDANCE
P34/LUMINARY

P34/C0OLOSSUS
P34/SUNDANCE
P34/ LUMINARY

)

#310

¥320

#330

#340

#350

#360



1)

POSS
HOLD .

SNAP .

L A L I R R I R B O I L R I T A D R IR IR R R S R R O L T T R T R R R R R

LI R T O B L T R S T S

« 00611

« WAIT FOR

« KEYBDARD

« ENTRY

+ TERMINATE
« FLASH UPON
« RECEIPT OF
« PROCEED

. GO0 TO

- "AN

. ABOVE

FLASH VERB-
NOUN TG RE-
QUEST RESPONSE
AND DISPLAY
CALCULATED
TIGITPI} :
VO&NIT
R1I-TIG(TPI)
~HRS
R2-TIG{TPI}
-MINS
R3I-TIGI(TPI]
-5ECS.

(NOTE: FOR DE-
FINITION SEE
ABOVE).

& & B 5 8 8 & B B A OE W OE B

LI I I O B I I TR I IR A AT NN N I R R R R R R N R e A A I I I N N R R L e e I

® & & &3 8 5 2 2 8 4 & % 4 s »

-
[ E A R RN N LR NIRRT R NN NN

RETURN TO .
START OF -
PROGRAM .
AND ADJUST .
INPUT PARA- .
METERS., .
KEY IN .
PROCEED. .
GO TC .
wAn .
ABOVE -

MONITOR DSKY:
CBSERVE
VERB-NCUN
FLASH TO RE-
QUEST RE-
SPCNSE AND
DESPLAY OF
CALCULATED
TIGITPI).

RECORD THIS
VALUE

\

P34/COLOSSUS
P34/ SUNDANCE
P34/LUMINARY

P34/COLOSSUS
P34/SUNDANCE
P3&/LUMINARY

#3170

#3890

390

#400



+
+13
+

+
+13
+*
PCN
582

POSS
HOLD .

SNAP

ifd

B & B & & 4 & & & 8 § 5 4 " 4 ¥ 4 ¥ & & 8 8 s b 4 b 8 & & N K>

"+ 4 8 5 5 e 8 8 4 8 0 &

L R I R 2 I D T D R T BN B R

WALT FOR KEY-
ROARD ENTRY

TERMINATE
FLASH UPCN
RECEIPT CF
PROCEED.

« P
R
«C
«C
« £
=
«C

* 4 ® B B 8 & 8 4 § 8 B3 @ 4 g 8 ® s b 2 @ @

BASED ON STOREC
TARGET PARAMETERS
COMPUTE THE PARA-
METERS ASSNCIATED
WITH TPI AND

TPF AS DESCRIBED
IN SECTICN
Sehethe2 OF R5T7.

FLASH VERB-NTUN
0 REQUEST RE-
SPONSE AND DIS-
PLAY CALCULATED
PER ALT, DELTA
VI{TPEl, AND DELTA
V{TPF}:

VoeN5a

R1-PER ALT

R2Z=-DELTA VITPI)

R3I=-DELTA V{TPF)

ssessassssenanavessssssvnrne KEY IN

-

PROCEED

MONTITOR DSKY:

sesessscsevarsasensnsrscssss UBSERVE VERB-

NOUN FLASH TO
REQUEST RESPONSE
AND DISPLAY OF
CALCULATED PER
ALY, DELTA
VITPI), AND
DELTA VITPF).

P34/C0OLOSSUS

P34/ SUNDANCE

P34/LUMINARY
#410
#420
#4310
#1440
#450
#460

P34/7C0LASSYS

P34/ SUNDANCE

P24/ UMINARY

)
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ll'l....'..l..l..'l.ll.‘.....l...lllll.l!...l'..

LI I A N

PER ALT-ALTITUDE
NF PERIGEE ABOVE
THE LAUNCH PAD
RACTUS [EARTH
ORBIT) OR ALTI-
TUDE OF PERILUNE
ABOVE THE
RACIUS AT THE
MCST RECENTLY CE-
FINED LANDING

SITE {LUNAR

LUNAR

ORBITY AFTER THE
TP1 MANEUVER. IN
NAUTICAL
NEAREST

MILES TO

«1 NM,

DELTA V(TPI)-RE-
QUIRED I1MPULSIVE

DELTA V 10 ACCOM-

PLISH TPI MANEY-
VER AT TIG(TPI}.
IN FPS TC NEAREST
«1 FPS.

DELTA V(TPF)-RE-
QUIRED IMPULSIVE

DELTA V TO ACCCM-

PLISH TPF MANEU-
VER AT TIME OF
INTERCEPT,

TO NEAREST .1 FPS.

IN FPS

-

WAIT FOR KEYBOARD (KR RN NN R R E W

ENTRY

TERMINATE FLASH
UPON RECEIPT OF
PRCCEED

SET?

IS THE FINAL FLAG

¢ & 9 & » & a3

# 2 8 8 % ¢ 20

S

S % 8 ® & & ¢ 4 a2 F B b s e NP d oA % s s e

RECORC THESE
VALUES

KEY TN PROCEED

IS THIS THE
FINAL PASS
THROUGH THIS
PROGRAM?

Y

& P 2 8 &

k4 ¢ B 0w

)

P34/COLOSSUS
P34/ SUNDANCE
P34/LUMINARY

P34/COLOSSUS
P34/SUNDANCE

™LA 71 11 T R A I AF

#4T70

#4890

#490

#500

#¥510



+r
+13

*13
++

PCN
582

+4
+13

+13
+4+

EDITY

POSS
HOLD .

SNAP .

124

- s 2 » & »

* 8 5 & & 3 B B 2 & & B F & 3 B " »E P e R s B P s ks E St osow ko e s s E e

SET upP-
CATE
FLAG
(SEE
P20}

* ® 8 8 % & 3 @

4 & & & 8 ¥ B 8B 3 & B 3 3 * & g % & 8 b 8 b B & B & 5 B o b s e

*# 8 * & ¥+ o

. 5 0 5 & b s 8 @

FLASH VERB-
NOUN TD RE-
QUEST RESPONSE
AND DISPLAY
CALCULATED
COMPONENTS 1F
DELTA VILV)
FGR TPI:
VO6NS1
R1-DELTA
VX{Lv)
R2-DELTA
vY{LV}
R3—DELTA
vZiLv)

DELTA VXILV)-
COMPONENT OF
IMPUL SIVE
DELTA V AT
TIGITPI) ALCNG
{RXVIXR, IN
FPS TO NEARFST
.1 FPS,

DELTA VY{LV)-
COMPONENT OF
IMPULSIVE
DELTA v AT
TIG(TPI) ALONG
VXR, IN FPS TC
NEARFEST .1 FPS

NELTA VZILVY-
CCMPCNENT NDF

s % 4 8 8 8 B 8 8 ¢ B g8 & g W & 8 P 4 9k o

LA AL D B T R D R D I I D B 2 O e I IR R R B R N R R B BEE BN BN T REE B N
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as ssNssesrRsRssRIR AR

setbe s resnecnriaahe

. a
. -
» -
. -
* .

s NN WIige To

. TFPMINATE THE

. “ATK PRNCFSS AMD
s NN THE FINAL PAKS
. THONUGH THE apn-
« NRAMD

. Y N.
. . .
. . .
. . .
- - -
. . .

KEY IN PRNCEEN,

« KFVY TN RECYOLFE

. V32F
- e e

. Gg 1"

. I!A "

. ABMye

wWAS THIS THE | AST
PASS THPNURH THE
PN AMTD

v N
. -
. -
- .
. L]
. -
L *
- -

PAKLENENSSUS
PAR/SINNANGE
DASLLIMINARY

PARSCCL NGNS
QYIRFSUMNANCE
Dlﬁ/L”utNAnV

#430

#4490

#6450

2460

2470

)
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PURPOSE:

ASSUMPTIONS =

RETURN TC EARTH {P37) LOGIC REV 23 11/27/68

(1} THIS PROGRAM WILL CCMPUTE A RETURN TO EARTH TRAJECTORY PROVIDING THE CSM IS OUTSIDE THE LUNAR SPHERE DF INFLUENCE

AT THE TIME OF IGNITION. _

€2) THIS PROGRAM COMPUTES AND DISPLAYS A PRELIMINARY SERIES OF PARAMETERS BASED ON A CONIC YRAJECTORY AND;
A, ASTRCNAUY SPECIFIEC TIME COF IGNITION,
8. ASTRONAUT SPECIFIEC MAXIMUM CHANGE IN VELOCITY.
C., ASTRCNAUT SPECIFIEC RE-ENTRY ANGLE,

THESE PARAMEYERS ARE:

(A} TIME FROM IGMTICK TQO REENTRY,

(B) REFNTRY INERTIAL VELOCITY.

({C) REENTRY FLIGFY PATK ANCLE.

(D) LATITUDE CF SPLASH,

{E)Y LCNGITUDE CF SPLASH,

(F) DELTA Vv {LV)

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

{4) UPON FINAL ACCEPTANCE BY THE ASTRONAUT, THE PROGRAM COMPUTES AND STCRES THE TARGET PARAMETERS FOR RETURN TO EARTH
FOR USE RAY SPS PROGRAM (P40) (R RCS PROGRAM (P41).

(5} RASEC UPON SPFCIFIED PRCPULSION SYSTEM THE FOLLOWING ARE DISPLAYED:
{A) MIDDLE GIMBAL ANGLF AT IGNITION.
(BY TIME CF IGNITICN (YIG).

(C) TIME FROM IGNITION {TFI).

{1) THIS PROGRAM ASSUMES THAT CONTACT WITH THE GROUND IS UNAVATLABLE, AND 1S5S COMPLETELY SELF CONTAINED.

(2 THE 1SS NEEL NCT BE CN TG COMPLETE THIS PRCCRAM,

(3} 1F VALUE CF VPREDN ENTEREDN IN NOUN 60 IS LESS THAN THE FINIMUM REQUIRED TO RETURN TO EARTH, THE DELTA V REQUIRED
VECTNR WILL BRE CCMPUTER BASED NN A MINIMUM VALUE. IF VALUE ENTERED IS GREATFR THAN THE MINIMUM REQUIRED TO RETURN TO

FARTH THEN THE ASTRUNAUT DFESIRFO VALUE WILL RE USED TO COMPUTE THE DELTA V REQUIRED VECTOR. THE COMPUTED DELTA ¥
REQUIRET VECTOR wILL BE DISFLAYEC IN NOUN R]1.

P3T/COLASSUS



P3T/COLOSSUS

(4) THE DAP DATA LCA{ ROUTINE SHCULD BE PERFORMEDN PRIOR TO COMPLETICON OF THIS PROGRAM (SEE CREW COLUMN BELOW).

{5) THIS PROGRAM IS SELECTER RY THE ASTRONAUT BY LSKY ENTRY.

PROG CMC GRCUND CREW CHECKLISY TIME TOTAL
CONT TIME
+CREW PROG,
+SFLECTION
START PETURN TO . KEY IN RETURN TN
EARTH PROGRAM {P37) .secesscsonveasasease CARTH PROGRAM (P3T)
DISPLAY PROGRAM 1317 . VATE 27E #10
- MONTITOR DSKY:
sssssssssesssssensse OBSERVE DISPLAY OF
. PROGRAM 37
et -——— 220
e - _— .
+22 SET ECSTEER = .5 .
4 00 memmmm———— e — e -
PLR . .
521 . .
. PAW . WAM #30
. . . - - . . - P3IT/LOLOSSUS
901/ . - . * - - - -

N

)



HOL D

ess svreswa

SNAP

*

FLASH VERB-NNUN TC
REQUEST RESPONSE AND
DISPLAY TIG:
Vo6 N33
R1-TIE-tRS
R2-TIG-MIN
RI-TIG-SEC

TIG-TIME CF
IGNITION (GET).

IN HRS, MIN, SEC

TO NEAREST .01 SEC.

* s & 9 8 8 & 8

WAIT FOR KEYBOARD
ENTRY

TERMINATE FLASH UPDN
RECEIPT OF PROCEEL
OR NEW DATA

. « NEW
Re « DATA
De .

C- _________
Ee STCRE DATA
E- ““““““““
Do -

® 8 4 5 8 9 F * s % 9T W & &

> 2 a % w3

* & % 8 ¢ 8 % ¢ 5 8 ¢ 4 & 9 s % B g b B s oE B s B g o e s o

(EE NN EENERE NN

MONITOR DSKY?
OBSERVE VERB—-NOUN

FLASH TO REQUEST
RESPONSE AND CISPLAY

OF TIG.

AM [ SATISFIED WITH
THIS VALUE?

RECNRLC THIS

VALUE

=

LI I T I D Y TN R B K N I IR N ]

KEY IN V25F ANC

LOAD THE DESTRED

TiG.

LN K]

LI I B N L L I )

)

P3T7/COLOSSUS

P3IT/COLOSSUS

#40

#50

»60

#70

#80



HOLD .
X Y

SNAP .

JO

FLASH VERA-KOUN TC
RFQUEST RESPONSE AND
DISPLAY VPRED AND
GAMMA FI:

vie N&0

R1-BLANK

R2-VPRED

R3I-GCAMMA E1

VPRED-MAXIMUM ALLOW-
ABLE CHANGE 1IN
VELOCITY IN FPS TC
NEAREST FPS§

GAMMT EI-FL IGHT PATH
ANGLE BETWEEN INER-
TIAL VELCCITY VECTCR
AND THE LOCAL HOR-
TZONTAL AT THE ENTRY
INTERFACE ALTITUDE
OF 400,000 FT ABOVE
THE FISCHER FLLIP-
S0ID, IN DECREES TO
THE NEAREST ,01 DEG.
MINUS TINDICATES
FLIGHT PAYH IS BE~
LCW THE HORTIZONTAL
PLANE.

NOTE: If ZERQ IS
LCADED COMPUTATION
WItL BE SOLVED 7O
HIT CENTER DF ENTRY
CNORRIDCR, CTHERWISE
COMPUTATION WILL BF
SCLVED T0O HIT ANCLE
ENTERED.

LI I N R S T I Y I T T TS R

* 8 & % 8 ® ® & 8 b & B & b RS R e AP e Nk

L I I DL I D BT R R DY TR D TR Y T N

*esonsbevsnvans

MONITOR DSKY:

OBSERVE VERB-NOUN
FLASH TO REQUEST
RESPONSE AND CEISPLAY
OF VPRED AND GAMMA
El

# ¢ & & ¥ B 8 ¥ 8 4 & 3 & 3 B B 8 & s B & 4 s & a8 B

AM | SATISFIED WITH
THESE VALUES?

NOTE: IN CRDER TO
HAVE THE CMC COMPUTE
A MINIMUM ENERGY
(MINIMUM FUEL) RE~-
TURN TO EARTH MAN-
EUVER THE ASTRONAUT
SHOULD LDAD ALL
IEROS INTCQ R2.

IN ORDER T HAVE THE
CMC COMPUTE A TRAU-
ECTORY WHICH WILL
HIT THF CENTER QOF
THE ENTRY (CRRIDOR
THE ASTRONAUT SHCOULD
LOAD ALL 2ERO'S INTO

LN AR e I e I I I R N R RN DN RN A 2 D R D T RN RN RN N DR DY DA RN I Y R R R RN TN DR R T R T TR S Y N B YT N T S T T B N N

P3T/COLOSSUS

P37/COLESSUS

)

#90

#100

#110

#120

#130

#140



J07

a & % 3 8 8 B B % s »

WAIT FOR KFYBOARD
ENTRY

TERMENATE FLASH UPON
RECEIPT OF PROCEFC
OR NEW CATA

P +NEW
R «DATA
«0 -

.c -
e
«E STORE DATA
000 —————————

-

L]

-

- [ ER TR N
.

-

-

BASED ON ASTRONAUT
INPUTS USE CONIC
SECTION METHOD TO
CNMPUTE NECESSARY
DEPENNDENT VARTABLES
FOR EVALUATICN OF
THRUSTING MANFUVER
INCLUDING ENTRY LAT,
£ CNG, FLIGHT PATH
ANGLE, VELOCITY,
AND TIME YO ENTRY.

ESTABLISK ALARM
e

{A) STATE VECTOR
AT TIG IS [N MOON'S
SPHFRE CF INFLUENCE.
STORF ALARM CODE ¢£12.

(B) SCLUTICN DNES
NOT CONVERGFE DUE TC
EXCESSIVE TTERATIONS.
STORE ALARM CNDE 605.

4 8 & 8 & & & ® ® 4 & % & & ¢ % 8 & B 3 & 3 g " 2

-

[EE RN EEREEN Y]

[EEREENENENRNEY]

R3.
Y N

KEY IN PRDCEED

KEY IN V22E, V23E,
OR V25F AND LOAD
THE DESIRED VALUES.

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

)

P37/COLOSSUS

#150

#1560

nro

#180

#190

P3T/COLOSSUS



acs

{C) CESTRED
FLIGHT PATH ANGLE
NOT REACHED,

STORE ALARM CNDE £13
N A

«C oL

- IA

.A .R

ot oM

.A -

«R

oM

\/oo.-.--.-.l-.t-..o.lo.lnut.ll.-u-o..-n.-‘l

& 8 8 8 8 % 5 3 & B w8 % 8 & % ¢ B 0 8 5 % s P s 4 B F F P e A e s s s 4o

Han

LR

RECCMRUTE
NECESSARY
DEPENDENT
VARIABLES
FOR PERFORM-
ING THRUST-
ING MANEUVYER
USING PRECI-
SION INTFG-
RATION
ESTABLISH
ALARM IF -
(&Y SCOLUTICN
DOES NOT
CCNVERGE CUE
TN EXCESSIVE
ITERATIONS.
STORE ALARW
CODE 605.
(B} DESIREC
FLIGHT PATH

ANGLE NCT
REACHEC.
STDRF ALARY
CENE £13.
) «N
IL .r
<A .
«F A
M oL
A

=]

P3T7/COLOSSUS

P3T/COLCSSUS

)

#200

1210

#220

#2306

#240

#250



acY

++

+23

+

POSS
HOLD .
I X R NTY]
SNAP .
+23

+4

PCR
206
EDET

LI S I I T T T R Y I B SN RS

-

(I I I O L I I L D I D BT R B D T TN BN N TN T R R R R R DT R BT R DK DN I I I D T DAY DAY I DR T R R I )

* o 8 8 & 8 8 * 5 B F & B N @
@ & 8 & & 4 & ¥ 8 B & w0

FLASH VERB-
NOUN TO RE-
QUEST RESPONSF
AND DISPLAY
ALARM CODE

VC5 ND9

R1-

R2-

R~

EXPECTED ALARM
CODE AT THIS
TIME IS AS
DEFINEL ABOVE.

WAIT FOR KEY~
BOARD EMTRY

TERMINATE
FLASH UPCN
RECEIPT OF
RECYCLE

A % 9 ®* 9 3 8 @ g B " & 8 88

LA I R I I I D L D T N Y I R DK T 2N T R TR T R T Y B D N I D I REE N N R T DN DN D R D T R R TN ]

-

[ ERTREERYRENNEN]

B
L

MONITOR DSKY:

IS THERE AN ALARM
CODE DISPLAY INDICA-
TING COMPUTATIONAL

DIFFICULTY?

<

RETURN TO

START OF PRO-

GRAM AND AD-

JUST INPUT

PARAMETERS .

KEY IN RECYCLE
V3I2E

s % & ¢ & # = & B & B & & & 5 B ¥ 2 & a9

® 5 & 3 2 e 8 e BB e

2z

)

P3T/COLOSSUS

P3T/COLOSSUS

#2560

#270

#280

#290

#300



HOLD .
sssembes

SNae .

aid

FLASH VERB—NDUN T0
REQUEST RESPONSE AND
DISPLAY COMPUTED
DATA
Vo6& N6l
R1-IMPACT LAT
R2-IMPACT LONG
R3I-BLANK

IMPACT LAT-LATITUDE
DF CALCULATED IMPACT
PCINT, IN CEGREES TO
NEAREST .01 DEG. +
IS NORTH

TMPACT LONG-LONGI-
TUDE OF CALCULATEC
IMPACT POINT. [N

DEGREES TO NEAREST
«01 DEG. + 1S EAST

WAIT FOR KEYBOARD
ENTRY

TERMINATE FLASH UPON
RECEIPT OF PROCEEC

R RECYCLE
P, «R
Ra oF
n. .c
r'l .Y
Ea o
Ee. oL
Ne «E
. GO TO
- llAﬂ
o ABDOVE

MONITOR DSKY:
- OBSERVE VERB-NDUN
esssssnsensansvessss FLASH TO REQUEST
. RESPONSE AND CiSPLAY
OF S/C ENTRY DATA

AM 1 SATISFIECD
WITH THESE VALUES?

.Y IN

RECORT THESE
VALUES.

% & 4 & » & 8 =

- e ——————————

veessccaasasnsscness KEY IN PROCEED

RETURN TO START

OF PROGRAM AND

ADJUST INPULT

PARAMETERS KEY
N IN RECYCLE

*esrasssasss e BREREN V32E

PAT/COLOSSUS

PRIT/COLOSSUS

)

#310

#320

#330

#340

#350

#360



3l

HOLD .
[EE R ENEN]

SNAP .

)
FLASH VERB-NOUN TO MONITOR DSKY:
RFQUEST RESPONSE AND . OBSERVE VERB—NOUN
DISPLAY DELTA T srsssssescvasesssese FLASH TO REQUEST
TRANS: . RESPONSE AND DISPLAY
vNé N3S OF DELTA T TRANS
RI-DELTA T TRANS- = =meemmeee—ccec—ao—e—.
HRS .
R2-DELTA T TRAAMS- .
MINS .
R3-DELTA T TRANS- .
SECS -
AM T SATISFIEC
H THIS VALUE?

NELTA T TRANS - TIME WIT

REQUIRED FOR TRAKS-

FER FROM TIG TO TIME
OF REENTRY AT 400,000
FT. ALT. {REFERENCED
TO FISCHER ELLIPSCID)

.Y

=z

L]

IN HRS, MINS, SEC TO
NEAREST .01 SEC. REC
- VAL

ORE THIS
UE.

" 8 & 8 & 3

WAIT FOR KEYBOARD ssevssesesssaneessss KEY IN PROCEED
ENTRY . R

TERMINATE FLASH tIPCN (AR TR R N R R R E R R RN )

RECEIPT OF PROCEEC .
OR RECYCLE

Ip ‘R

+R «F

«0 «C

«C Y

«F »C

-F -l

o0 «E

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

RECYCLE
V32E
GO0 TC
HAW
ABOVE

y

P3T/C0LOSSUS

P3IT/COLOSSUS

#370

#380

#390

#400

410



HOL D

SNAP

dia

G0 7O

HAH

ABCVE

FLASH VERB-NDUN TC
REQUEST RESPONSE AND
DISPLAY VPRED AND
GAMMA E1:

Vo0& N6O

R1-BL ANK

R2=VPRED

R3-GAMMA ET

VPRED - PRECICTED
INERTTAL VFLOCITY

AT THE ENTRY INTER-
FACE (400,00C FT
ABDOVE THE FISCHER
ELLIPSODINY IN FPS TO
THE NEAREST FPS

GAMMA ET - SEE ABOVE
DISPLAY FOR DEFINI-
TION

* 8 & & & » & &8 a4 ® 2

WAIT FOR KEYRNARD
ENTRY

.
X N R RN R R NN NN N

MONITNR DSKY:
OBRSERVE FLASH TO
REQUEST RESPONSE AND
DISPLAY OF ENTRY
PARAMETERS

AM I SATISFIED
WITH THESE VALUES?
Y «N

RETURN TO
START 0OF
THI S PRO-
GRAM AND
ADJUST
INPUT
PARAMETERS
KEY IN
RECYCLE
V32E

4 % 8 & 8 & 8 ¥ % 8 & & »

-

RECORL THESF
VALUES,

-
LI I N N I AR I I B

GO 10

IIA"

AROVFE

- & 8 & & & 3 8 & % & 9 & = @

P3T/COLCSSUS

P3T/COLOSSUS

)

%420

#430

8440

#6450

#460

#4770



a3

HOLD

SNAP

TERMINATE FLASH UPON
RECEIPT OF PROCEED

OR RECYCLE
P R
Re. +E
O «C
c. .Y
Fe -C
€. oL
De +E

& & 8 & 8 & » 8

FLASH VERB-NOUN TC

-
IR R T E R Y RN NN

REQUEST RESPUNSE AND LR N R RN E N ENENXENENYNYX ]

DISPLAY THREE STORED
COMPONENTS 0OF
DELTA ViLV):
V06 N8}
RI-CELTA VXILV)
R2=-DELTA VYILV)
RI-DELTA VZILV})

DELTA VX{LV)}-COMPO-
NENT OF IMPULSIVE
DELTA V AT TIG ALCANG
{RXVIXR., IN FPS TO
NEAREST .1 FPS

DELTA vY(1LVI-COMPOD-
NENT OF INPULSIVE
DELTA v AT TIG ALONG
VXR. IN FPS TO NEAR-
EST .1 FPS

DELTA VI(LV}-COMPO-~
NENT OF IMPULSIVFE
DELTA v AT TIG ALCKG
—-R. IN FPS TO NEAR-
EST .1 FPS

KEY IN PROCEED

MONITOR DSKY:
CRSERVE VERB=-NOUN

FLASH TO REQUEST RE-

SPONSE AND DISPLAY
NF THREE STORED

COMPONENTS OF IMPUL-

SIVE DELTA V ALONG
CSM LOCAL VERTICAL
AXES AT TIG

4 & & » & ® 2 @8 & @

RECORD THESE VALUES.

® & 8 & 5 B % s e 8 @

)

PIT/COLOSSUS

PAT/COLOSSUS

#480

#4990

#500

2510

#520



d 1y

WHERE R [S5 CSM™
GEQCENTRIC RADIUS
VECTOR AND V IS CSV
ENERTIAL VELOCITY
VECTOR AT T1G.

8 & 8 & & ® B & & &t 8

WAIT FOR KEYBOARD seesssssaccsnssessss KEY IN PROCEED
ENTRY . mmmmmreemeees
TERMINATE FLASH UPCN .
RECEIPT OF PROCEED .

'P -

.R L]

0 .

.C L]

‘E -

.E -*

.0 .

WAS THIS THE FIRST

PASS THROUGE THE PASS THROUGH THE

WAS THIS THE FIRST

PROGRAM? PROGRAM?

«N .Y oY «N

. Go T GO TO .

. npn "o .

. ABOVE ABNVE .
SET CMC ASSUMEDR . . .
OPTICN IN R2 . . . .
{AELNW) TP . . . .
09901 B . . .

LI T T B N D I I B R R

P3IT/COLOSSUS

23T7/C0LOSSUS

)

#530

#540

#550

#560

#570
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HOLD

[ EENEN R

SNAP

FLASH VERB-NOUN TO
REQUEST RESPONSE AND
DISPLAY OPTION CODE

FOR PROPULSTON
SYSTEM CPTION:
Vo4 NO&
R1-00007
R2-0000X
R3-BLANK

R1-15 THE OPTION
CODE FOR ASSUMED

PROPULSION SYSTEM

GPTION

R2-

IS CMC ASSUMED

OPTION

00001-5PS PROPULSION
SYSTEM

00002-RCS PROPULSTION
SYSTEM

® & & 8 & 4 ¥ & B 2 B 0 3 8 3 % pow " a3 @

WAIT FOR KEYBOARD
ENTRY

a % s & 5 8 & & a2 ® 8

Dn-.!‘t.n.-u-I..l.otlillll.‘...l.i!...ollll.-.llll-..

MONTITOR DSKY:

OS8SERVE VERS-NOUN

FLASH TD REQUEST

RESPONSE AND CISPLAY

O0F OPTION CCDE FOR
PROPULSION SYSTEM

aPTION

AM ] SATISFIED WITH

THE CMC ASSUMED
OPTION?

PRIOR TO PRO-
CEEDING ON THIS
DESPLAY THE DAP
DATA LOAD ROUT-
INE (RQ3)
SHOULD HAVE
BEEN COMPLETED
IN ORDER THAT
THIS PROGRAM
USE THE CORRECT
VALUES FOR
WEIGHT AND, IN
THE CASE OF
RCSy NUMBER OF
JETS TO BE USED
DURING COMPUTA-
TION OF TIME

OF BURN.

KEY IN
PRNCEED

LA N 2 e D I T D D BN R DAY NN RN R Y BN Y N N N R A I T L A B N

=

.....‘I..'.l‘-..i.......0.....II.I.....I.l....'...l.“‘.....l...

)

P37/COLOSSUS

#580

#5390

#600

#610

#620

P3T/COLOSSUS



HAL D

sssassnse

SNAP

Jdib

TERMINATE FLASH UPON . .
RECFIPT OF PROCEED s ssesscevsns
1R NEW DATA . .

P dNEW .

R +DATA .

«0 . .

.c L -

.E - -

.E —_—————= L]

D STORE .

. DATA .

BASED ON THRUSY
OPTICN TAXKE THRUST
PARAMETERS AND
RECCMPUTE TIG

. e S . s . e

FLASH VERB-NOUN TO .
RFQUEST RESPONSE AND scecevsnvsvrscscrcca
DISPLAY TIG .
Vo6 N33
R1-TIG-HRS

R2-TIG-MIN
R3-TIG-SEC

TIG-TIME OF IGNE-—
TION {GET},

IN HRS, MIN, SEC TC
NEAREST .01 SEC

WAIT FNR KEYBDARD
ENTRY .

KEY IN V22E
AND LOAD THE
QESIREC OP-—
TICN

MONITOR DSKY:
ORSERVE VERB-NOUN
FLASH TD REQUEST
RESPCNSE AND CISPLAY
afF TIG

RECORD CATA

2 % & & ® % * @ & 2 3

P3T/COLOSSUS

P3T/COLOSSUS

)

#630

#640

#650

#5660

#6670

4680



lly)

HOLD

[ IR ERENN)

HON

»

——

TERMINATE FLASH UPCN
RECEIPT CF PROCEEC

IS REFSMMAT FLAG
SET?

COMPUTE 1MU GIMBAL.
ARGLES AT IGNIT- .
IGN FOR THRUST .
ALONG CSM +X AXIS .

- -

L] L

« SET ¥CA

« DISPLAY IN
« R3IIBELOW)
« = —00002

L] -

FLASH VERB-NOUN TO
REQUEST RESPONSE AND
DISPLAY MANEUVER
DATA:

V1ie N&S

R1-MARK CTRS

RZ2-TFI

R3I-«MGA

MARK CTRS-NOT MEAN-
IRGFUL TO THIS
PROGRAM,

MONITOR DSKY:
OBSERVE VERB-ACUN
FLASH TO REQUEST
RESPONSE AND DESPLAY
OF TFI ANC MGA

)

PAT/COLOSSUS

P3T/COLOSSUS

#690

4700

710

#720

#730



2i8

TFL - TIME FROM TIG.
IN MIN AND SEC TCO
NEAREST SEC.

MAXIMUM REACING IS
59859 (- BEFORE »
AFTER TIGY

MGA:MIDCLE GIMBAL
ANGLE AT TIG IF

+% CSM AX1S 1§
ALIGNED WITHF INITTAL
THRUST DIRECTION.
SIGN [S ALWAYS +
EXCEPT WHEN THE IMmyp
IS NOT ALIGNEC THE
VALUE IS -00C02. IN
DEGREFS TO NEAREST
.01 DEGRFE

-

WAIT FOR KEYBDARD
ENTRY

TERMINATE FLASH UPON
RECEIPT CF PROCEEC

P

«R

«C

«C

IE

o E

ID

RESET EXTERNAL DELTA
V FLAG

@ 4 B 4 & & % & ¢ 8 " 5 oaomoN R

-

8 8 ¥ 4 B 5 8 B B B S 8 B B & 3 B e 8 s bk 3o s

*

B8 S8 08 0 A8 SRR AT KEY lN PRGCEED

P3T/COLOSSUS

P37/COLCSSUS

)

#740

#1550

#7160

4770

#780



319

. P3T/COLOSSUS

DC ROUTINE RQQ sesesssssasennsneres DU ROUTINE RQQ
-------------------- . . SELECT PROGRAM
CORRESPONDING TN
PROPULSION SYSTEM
SELECTED PREVIOUSLY
(SPS-P40, RCS-P41),

#790

s 8 8 & e b B s 8 SR

EXIY EXIT
P37 P37 #8000

CHANGE CCKNTROL NOTES

LOGIC REV 19 PCR NASA 108

PCR NASA 109
LOGIC REV 2¢ PCR MIT 64
LOGIC REV 21 PCR 206
LOGIC REV 22 PCR 521
LOGIC REV 23 PCR 206 ERITORIAL
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PURPNSE:

ASSUMPT T NS ¢

STARLE rpRIT PENRETYCIS (1P} DROGAAM (PRA) Lretr ATV 14 12726768

(1)

(2

[SE3 ]

(41

15y

.

{2

N

4

(59
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