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ASSUMDTIONS £
+4

IDL TNR PRAGRAM (0 0OM) toGtr 2fFvy 05 11/726/6R

TG PRPOVIDFE A PROGRAM TN FULFILL THE FOLLNWING PEQUIREMENTS:
(A} PROVIDE AM TNDICATICN TO THE CRFW THAT THE CMC 1S ENGAGED IN NN CONTRAL 0P COMPUTATIONAL NPERATIONS WHICH
MIGHT BFOUIRE COMSINERATION FOR CNORDINATION WITH NDTHER CREW TASKS IN PROGRFSS.

{8) TO MATNTAIN THF GNCS IM A CONDITION WHERE MANUAL ATTITUNE MANFUVEFRS CAN RE MADE RY THF CREW WITH
MINTMAL CONCERN FOR THE GNCS [SFE ASSUMPTION 3),
o

MAINTAIN THE CMC IN A CONDITION NF READINESS FOR ENTRY INTD NTHER PRNGRAMS,

(2} TO UPDATE THF FSM AND LM STATF VECTORS FVERY FNUR TIME STFPS,

T1) THFE [MU MAY OR MAY NNY BF OM, IF 0N, THE TMUJ IS TNERTIALLY STARTI IZFD BUT NOT NECESSARILY ALIGNED TO AN
ORTENTATION WHICH IS KNOWN TO -THF (MC,

EDITY
(21 TF NON-GNCS CONTROLLED ATTITUNE MANFUVFRS ARF MANE BY THE CPEW €ARE MUST 8F TAKEN TO AVOIN IMU GIMBAL LOCK. THE
1MUY GIMBAL ANGLFS MAY RE MONTTNRED BY OBSFRVING THE INDUS (V16 NZ0OY NR BY MNNITORTING THE FPAT BALL.
{3) DUPING THIS PROMRAM THE CMC ERASADLF STNRAGE MAY RE INITIALIZED BY KEYING TN V36F (FRESH START). THIS WOULD BE
NONE ONELY AT TNTTIAL CMC STAPTUP DR WHEN THF CONTENT OF THE CMC FRASABLE STORAGF IS IN QUESTION. IF THIS ENTRY IS
DERFNRMEN, THE ('S KNOWLEDGE DF THE PRFSENT STATE VECTOR AND THE PRESENT M) NRIENTATION (PEFSMMAT) IS INVALIDATED,
141 THE PROGRAM 1S MANUALLY SELECTED RY THE ASTRONAUT RY DSKY ENTRY.
PLR
507 (51 THIS PROGRAM TS5 AUTAMATICALLY SELECTED AY V9&F, WHICH MAY RF DONF DURING ANY PRNGRAM, STATE VECTOR INTEGRATION
+4+ TS PROMANENTLY TNHIRITER FOLLOWING VI96F, NORMAL INTEGRATINN FUNCTIONS WILL RESIMF AFTER SELFCTION OF ANY PROGRAM 0OR
+06 AND 05 EXTFNDEN VEA, P00 INTECRATION WILL RFESUME WHEN POO IS RFSELECTFD, NSAGE OF V96 CAN CAUSE INCORRECT W-MATRIX AND
+4 STATE VECTNR SYMCHRONIZATION,
ENTT
PRNG Chr GROUND CRFW CHECKLIST TIN™E TOTAL
CONT TIME
« ML PPN « CRPEW PRNC
« SELFLTINN « SFLECTINM
L ] LA
START fur I MG . KEY 1N M0 INLTING
RRAGRAM ND tensrsnrsaarsrensaas PPAGRA¥ {DPOM)
NISPLAY DEOGRAM N . V2TE nor #10

nOO/CNSSUS
POO/SUNDANCE
OON/LHIMYNARY
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PURPOSE:

PRELAUNCH OR SERVICE - INITIALTZATION PROGRAM (POT) LGGIC REV 04 07/08/68

{2}

ASSUMPTIONS: ({1}

PROG
CONT

121}

T INITIALIZE ThHE PLATFORM FOR THE PRELAUNCH PROGRAMS.

TC PROVIDE AN INITIAL STABLE MEMBER ORFIENTATION FOR GYRD COMPASSING (PO2),

THE PROGRAM 1S MANUALLY SELECTED BY DSKY ENTRY.,

ERASABLE LOCATIONS HAVE BEEM PROPERLY INITIALTZEDL{(AZIMUTH, +1; LATITUDE,
PARAMETERS)

CMC CRCUND CREW

+CREW
« PROGRAM
+SELECTION

START INITIALIZATION ecccsacsscsccvsvanees KEY IN INITIALIZA-
PROGRAM (PC1) . TION PROGRAM (PO1)

DISPLAY PROGRAM (1 V3TEOLE

. MONITOR DSKY:
S8 ARSI SPRPE NP ebann OBSERVE DISPLAY UF
. PROGRAM Q1

-

COMMAND ISS 7ERQ
CCU ROUTINE

T

A

¢+ & 4 & & 4 & s 4 s

415 LAUNCHAZ,

CHECKLIST

+13 IMU COMPENSATION

TIME

PCL/7COLOSSUS

TOTAL
TIME

#10

#20

#30
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WALT ABGUT 10
SECCNDS

TURN ON "NO ATT®
L IGHT

COMMANE CCARSE ALIGN
N ISS.

COARSE ALIGN TO
DESIRED PLATFCRM
ORTENTATION

REMOVE CDARSE ALIGN
CCMMAND (RELFASE
PLATFORMY,

TURN OFF "ND ATT®
L IGHT

TERMINATE PRUGRAM 01
AND GO T PRELAUNCH
OR SERVICE - GYRD
CCMPASSTNG PROGRAM
(PO

.
EXIT PN

L1t ')

(AR TR L RRNNE R R NYRNR]

.

oSt pe by sh v rasnen

I N NN E NN RN N

NRSERVE “NO ATT™
LIGHT ON

ORSERVE "NO ATT®
LIGHY DOFF

MONITOR DSKY:
ARSERVE TERMINATION
OF PO1 ANC DISPLAY
nFE pH2

» s % v

EXIT PCL

PCL/COLOSSUS

40

%50

#60

270

#80
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PURPOSE:

PRELAUNCH OR SERVICE - CYRO COMPASSING PROGRAM (P02} LCGIC REV G4 11/7/27/68

(1}

ASSUMPTIONS: (1)

PROG
CONT

12)

T PROVIDE THE PROPER STARLE MEMBEP ORIENTATION FCR EAUNCH,

THIS PROGRAN MaY 8EF INTERRUPTEL TC PERFORM THE PRELAUNCH 0OR SERVICE - OPTICAL VERIFICATION OF GYROCOMPASSING
PROGRAM (P02),

V75 WILL PE KEYED IN AND DISPLAYED DURING THIS PROGRAM TO PERMIT CREW BACKUP OF THF LIFTDFF DISCRETE.

(3} THE PROGRAM IS AUTCMATICALLY SELECTED RY THE INITIALIZATION PROGRAM (PO1).
(4} THIS PROGRAN HAS THE CAPABILITY {VIA V78E} TO CHANGE LAUNCH AZIMUTH OF THE STABLE MEMBER WHILE
GYROCOMP ASS TNG.
CMC GROUND CREW CHECKLIST TIME TOTAL
TIME
« AGC
« PRCG
«SELECTICN
START PRELAUNCH DR . MONITOR DSKY:
SFRV!CE—GYRC LB B IR N B N N I R DBSERVE DISPLAY OF ‘lo
COMPASSING PROGRAM . PROGRAM 02
{(PO2Y
DISPLAY PRCGRAM 02
SET TIMER

———————————— #20

PO 2/COLASSUS
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DO VERTICAL
ERECTION
WAIT 0.5 SECONDS
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REACHED 640

SECS?
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IR N
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»
-
-
[]
.
L]
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DD I WISH TO CHAN
LAUNCH AZIMUTH OF
STABLF MEMBER
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HOLD

SNAP

# & = 2 * @

# 4 & o & & & ¥ & B3 " & 2 N N BB s BRSO E N R 3 AR S A B s P s s S RS SR S

FLASH VERB-NDUN TC

REQUEST PRCCEED ANC .

DISPLAY STORFD e

LAUNCH AZIMUTH .
voe N29

RI-XSM LAUNCH AZIMUTE

R2-RLANK

R3I-ALANK

X5M LAUNCH AZIMUTH

MEASUREFr CLCCKWISE

FRCM TRUE NCRTH IN

NEGREES TO NEAREST

«01 DEGREFS

WAET FOR KEYBOARD P
ENTRY .

TERMINATE FLASH
UPON RECEIPT 0OF PRCO- .

L]
.
-
-
*
L]
-
.
.
.
-
-
.
»
.
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-
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L]
-
-
-
-
L]

CEED DR NEW DATA cen

P «NEW

«R +DATA

0 .

«C .

«E 0 mm——————

«E STORE

«D NEW

. DATA

LI T R T

esssvesnarsancsasKEY IN

[(EE RN NERERERERENENN

[ EEXNERIENNEFREN]

VTBE

MONITOR ODSKY:

ORSERVE VERB-NOUN

FLASH TO REQUEST

PROCEED AND DISPLAY

OF XSM LAUNCH
AZTMYTH

AM 1 SATISFIED
WITH XSM LAUNCH

AZIMUTH?
Y N
« KEY IN V21E AND

« LOAD NEW LAUNCH

. AZIMUTH

-

LI I T

KEY IN PROCEED

AL N R e R I N O T R R S R T S S T R T T T T T T T T T N Y

)

PO2/COLOSSUS

PO2/COLOSSUS

#80

#90

#100

#110

#120

#130



Lo
FROM .
sive .
1

L

START MCNITCR OF
LIFY OFF DISCRETE

«10
= 0OR
«ENTER

TER¥INATE P02 ANC €O

TC EARTH ORPIT IN-
SERTION MONITCR

PROGRAM (P11)

EXIT PO2

TR RN N NN

SENC NCTIFICA-

TIGN OF LIFT-

OFF

P T T N T TR T R TR T T T B R I

.

svessrenna

sesases WALIT FOR NOTIFICA-

AT T-2 MIN
KEY 1IN
vT5

« TION DOF LIFTOFF
FRCM GROUND

MONITOR DSKY:

IS AGC RECEIPT NF
LIFTOFF INCICATEE BY
DISPLAY OF P11?

¥ «N
EXIT PO2 .

PRESS ENTER TO
INITTIATE P11

2 % & % 3 & 4 »

PG 2/COLOSSUS

PC2/CCLOSSUS

)

®140

#150

#160

#170

#180
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PURPOSE:

e

PRFLAUNCH NR SERVICE - CPYICAL
VERIFICATYION OF GYRC COMPASSING

(Pn3)

NT/12/768

{1} TG PROVIDE AN GPTICAL CHECK FOR VERIFICATION OF ALIGNMENT OF THE STAALE MEMRER OF THE 1SS DURING GYRO COMPASSING
PRICR T LAUNCH.

ASSUMPTIONS: (1) THE PRdGRb" IS MANUAELY SELECTED BY DSKY ENTRY.

++
+08
+0n
X

PROG
CONT

(2} THE ASTRCNALUT HAS ZEROED THE QPTICS JUST PRICR TO PROGRAM (P03} SELECTION.

(3} A MINIMUM 0OF 45 MINUTES BETWEEN V7BE AND PO3

[V6SEY INSURES PROPER DAMPING OF TRANSIENTS.

{4) IN CRDER T0O PREMATURELY TERMINATE THIS PROGRAM AND RETURN TO PG2 THE ASTRONAUT MAY KEY IN V34E ON ANY FLASHING

DISPLAY

cMC

[S PROGRAM PQ2
OPERATING?

SET OPFRATOR
ERROR L IGHT 0N

® 8 & * 5 % & 8 B 3 8 % & & 0 5 B B P A s &

GRCUND

IR R RN NN RN ES N

CREW

«CREW
« PROGRAM
«SELECTION

KEY IN PRELAUNCH NR
SERVICE — OPTICAL
VERIFICATION CF
GYRO COMPASSING
PROGRAM (P03)

V65E

ORSERYE OPERATOR
ERROR LIGHT ON

* 8 % 8 " 8 8 % B %

CHECKLIST

TIME

PO3I/ZCOLOSSUS

TOTAL
TIME

#10

#20
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+0R

+08
+s

50

« RESET CPERATOR
« ERROR LIGHT

LI B T R S Y
»

START PRELAUNCH OR
SERVICE-DPTICAL
VERIFICATION OF
GYRO CCMPASSING
PROGRAM {PQ23),
DISPLAY PROGRAM 03

. CONTINUE GYRO
. COMPASS ING

. WAIT 0.5

. SECONDS

SET TARG IDENT TN
00071 IN R3 CF NIDUN

PASTE VYGSN30 AND
THEN VOAN4L (DO NCT
OVERWRITE R3})

s s ander rsvr IR RN tES

PRESS RESETYT TG TURN
OFF ONPERATOR ERROR
LIGHTY

MONITOR DSKY:
OBSERVE DISPLAY OF
PROGRAM 03

POIZCOLASSUS

PO3/COLOSSUS

)

#30

#40

#50

#60

270

#80
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HOLD .

SNAP .

@ & § ® F 8 o 8 B 8w B

FLASH VERB-NOUN TO
REQUEST PRNCEED AND
DISPLAY STORED
TARGFT 1 AZIMUTH AND
ELEVATION:

V06 N4l

R1-TARG AZ

R2-TARG ELEV

R3-TARG ICFNT

TARG AI-TARCET
AZIMUTH~-ANGLE CLOCK-
WISE FRCM TRUE NDRTH
TO THE TARGET. IN
DEGREES TO NEARESY
«01 DEGREE

TARG ELEV-TARGET
ELEVATION-ANGLE FROM
THE LOCAL HCRIZONTAL
{DOF NAY BASE} TO THE
TARGEY. IN DEGREES
TO NEAREST .001
DEGREE

TARG IDENT-TARGETY
IDENYIFIER-TDENTIFI-
£ES AZIMUTH AND
ELEVATICN FOR TARGET
1L OR 2

WAIT FOR KEYBOARD
ENTRY

LI L L S R I 2 Y I I D 2R I TR T B BT R R RN TR TEE R N TN NS T R Y T R T T T R R T R T T T )

sssessssssssncnnsse KEY IN PROCEED

IR R RYENNETR NN

(AR TN ¥

-

MONITOR DSKY:

.ORSERVE VERB=-NOUN

FLASH TO REQUEST
PROCEED ANDR DISPLAY
OF TARGET 1 AZIMUTH
AND ELEVATION

AM [ SATISFIED WITH
THE AZIMUTH AND
ELEVATION OF TARGET
17

<
z

* & & & & & & 8 & 2 & 4 8 0 4 F A SRS E S A S

(AN S I I D N T DN I I D D 2L T R R DR R RN TN NN RN BN SR REE DT TN Y RN N TR R T TR T T T N SR Y N R

PO3/COLDSSUS
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HOL

L RN NN

D

SNAP

TERMINATE FLASH PON
RECEIPT 0OF PROCEEC
DR NEW DATA

P o« NEW

R «CATA

« B

Ic -

«F memm—mm—————
. E GISPLAY AND
. STORE NEW

. DATA

L] Ll

L] L

SET TARG IDENT TC
QCoG2 IN R3 OF NOUN
10

PASTE VO5N30 AND
THEN VD&N41 (DO NCT
OVERWRITE R?2}

FLASH VERB=NCUN TD

REQUEST PROCEEN ANC
DISPLAY STORFD
TARGET 2 A2IMUTH AND
ELEVATICN:

Ve N4l

R1-TARG A?
RZ2-TARS ELEV
RIA-TAQG TCENT

" & ® B B 8 8 & % & 5 3 B

® 2 " 5 e ¥ P 4 w & a4 p s U NV 8 B oA

Tesvsesrenretr et

s sverd b uR s dinvan

KEY IN V21E,V22f, OF
V24E AND LDAD NFW
DATA

.

s & 8 * 5 8 8 & & ¢ & 8 B

s sawenwen

MONITOR DSKY:
ORSERVE VERB-NOUN
FLASH TO REQUFST
PROCFED ANC CISPLAY
OF TARGET 2 AZIMUTH
AMD FLEVATION

& s % a4 & F 4 " v s e

« % 8 % & &5 9 " B 2 8 B & P B ARk

PO3/COLOSSUS

PC3I/COLOSSUS
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#130

#1540

#150

%160

#170



[

TARG AZ-TARGET
AZIMUTH-ANGLF CLOCK-
WISF FROM TRUE NORTH
TC THE TARGET. IN
DEGREES TO NEAREST
-0l DEGREE

TARG ELEY~TARGETY
ELEVATION-ANGLE FRCM
THE LOCAL HCRIZONTAL
{CF NAV BASE) TO THE
TARGET. IN DEGREES
TO NEARESY .001
DEGREE

TARG IDENT-TARGET
IDENTIFIER-IDENTIFI-
ES AZIMUTH AND
ELEVATION FDR TARGET
1 or 2

-

WAIT FOR KEYBODARD
ENTRY

TERMINATE FLASH UPON
RECEIPT 0IF PROCEED
OR NEW DATA

P. «NEW

. Rae +CATA

0. -

C. -

Eo =m===—mre—a

E. DISPLAY AND
N, STORE NEW
« DATA

LN I I L N I IO IR N I R DR DR R RO T BN Y R UEE R TR T R I R N N T TR T S R R R R R

[EE R NN RN NN NREENNN

-

AM I SATISFIED WITH
THE AZIMUTH AND
ELEVATICN OF TARGET
2?

KEY IN PROCEED

® & & 3 B & & 3 4 B 6 B B e " oA s o

KEY IN VZ1E,V22E,
OR V24E AND LOAD NEW
DATA

IEE R R TR RN

% a 9 & % 2 2 & 6 & b B s H 8B LSRR P ¢ E ¥ s S e A s NN

)

PO3/COLCSSUS

#1890

#1990

#200

210

#220

PO3/COLOSSUS
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SNAP
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54

L2 BT T R I D R TR R R R IR SR I I

[ BT

[ O I I I I D T T T BT B TR T B

COMPUTE LCS TO
TAAGET NUMBER ONE
AND NRIVE OPTICS,
[F ALLOWED,

FLASH VERB TC
REQUEST PLEBSE MAPRK
V51N BLANK
R1-BL ANK
R2-BLANK
R3-BLANK

WAIT FOR MARK
TERMINATE FLASH UPON
RECFIPT NF WARK

-
2SS 08 s et eN sanssREBER

- MARK

L A SR F g e R A AB BN

MONTTDR DSKY:
OBSERVE VERB
FLASH TO REQUEST
PLEASE MARK

SELECT CMC QOPTICS
MONDE, DBSERVE SXT
DRIVE [(CPTIONAL}.

SELECT MANUAL OPTICS
MNNE

WHEN SIGHTING ON
TARGET 1 IS SATIS-
FACTORY PRESS MARK
BUTTON

& ® 8 & % & 9 8 ® 8 & & 8 &8 @

. & & @ 8 ¥ @

e 8 * B B g o w B 4 & 4 & e NN

4 o 0 = @

PO3/CCLOUSSUS

PC3/COLOSSUS

)

#2390

#2440

w250

#2690

#270

#280
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® 4 & & % § B * 9 ¥ W B ¥ & 3 B B B B € g ¥ 5 B =3

FLASH VFRB-NOUN TO
RFEQUEST PLEASE PER-
FORM TFRMINATE MARK
SEQUENCE

V50 NZ2S

R1-0{016

WAIT FOR KEYBOARD

ENTRY

TERMINATE FLASH UPON

RECEIPT OF

PROCEED OR REJECT

+REJECT «PROCEEC

ERASE LAST .

SET OF MARK .

DATA .
COMPUTE LCS TC
TARGET MUMBER
TWO AND CRIVE
neTICS IF
ALLCWED.

Cesss e s s sEENEERS

QEJECT

[ E R XN N RN R NNEREYNEE)

SPEBBAGAEERFAI RO BRI

MONTTOR DSKY:
NRSERVFE FLASHING
VERB-NOUN TO REQUESTY
PLEASE PERFORM TERM-
TNATE MARK SEQUENCE

«YES +NO
«e PRESS MARK
« REJECT BUTTON

KEY IN PROCEED

4 & 8 8 B 0 B 8 s

)

PCA/COLOSSUS

2290

#300

#310

#320

#330

PC3I/COLOSSUS
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tevenwsw

SNAP
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T
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+07
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56

¢ 8 8 8 & & 8 & & & & 4 4 B S & 8 & &8 &8 5 s " BN

« & 8 2 8 a4 @

LI I R A L

FLASH VERDB TR
RENIEST PLEASE MAPK
V51N BLANK
R1-BL ANK
R2—-BLANK
R3-BLANK

e ¥ % 9 & & & 2 ¥ B 4 O+ B 2 = B 8

WAIT FOR MARK
TERMINATE FLASH UPCN
RECEIPT NF MARK

STORE MARK CATA

FLASH VERB-NCUN TC
REQUEST PLEASE
PERFCRM TERMINATE
MARK SFRUENCE
V59 N?5
R1-00)16&

L T R I T T R

.  MARK

IEREERENERNNEENERNEERYN]

.
ds B eerarrTERRRRENDS

MOCNITOR DSKY:
NBSERYE VERB
FLASH TO REQUEST
PLEASE MARK

SELECT CMC OPTICS
MODE. OBSERVE SXT
DRIVE (OPTICNAL)

SELECT MANUAL OPTICS
MODE<

WHEN SIGHTING ON
TARGET 2 IS SATIS-
FACTORY PRESS MARK
BUTTON

8 8 2 8 4 = @

MONITAR DSKY:
NRSERVE FLASHING
VERB-NOUN TD REQUEST
PLEASE PERFORM
TEQMINATE MARK
SEQUENCE

[ T T T T S S R 1

® 8 & & 8 ¢ 9 ® ¥ 4 9 & & F 2 & 3 " 4 & % 5 & ¥ w3

L I B I R ™

PO3/COLOSSUS

PLU3/COIDSSUS

)

#340

#350

#3560

£370

#380
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. . . PO3/COLOSSUS
. WAS SIGHTENG . #390
. SATISFACTORY? .
. - YES +«NO .
- - . REJECT - - -
WAIT FOR KEYBOARD svacevennessnsssssssssse PRESS MARK -
ENTRY . « REJECT BUTTON .
- L
. . . #400
L] - .
. sseses e

TERMINATE FLASH UPCN .
RECEIPT OF PROCEED sessscasnssnsssnnese KEY IN PROCEED
OR REJELTY . -

+REJECT « PROCEED #410

- -
- L]
[] L]
- -

ERASE LASY

SET OF MARK .

DATA .
. . #420
- -

CALCULATE SM M[S-
ALTGNMENT

#430

[LE R R R NN ]

PO3/COLNSSUS

L B I e e DY RN DR R NI R )
LI I T T T TR T RS

LI I A L T T S R I

-
-
-
*
-
.
-
-
-
-
L]
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HOLD

SNAP

s

FLASH VERB-NOUN TO
REQUESY PROCFED ANC
ODISPLAY DELTA GYRD
ANGLE?

v0& N93

RI-DELTA GYRO

ANGLE X

R2-DELTA CYRD

ANGLE ¥

R3I-DELTA GYRO

ANGLE Z

DELTA GYRD ANGLE-
ALIGNMENT ERROR IN
DEGREES TO NEAREST
«001 DEGREE

WAIT FOR KEYROARD
ENTRY

[ T T TR T T T T S T TR T TN S N R R R RN S TR R S T R R T Y R R I SR 2 L T R R R TR D TR R I D L I I B

-
IEE R RERERENS )

5 & 8 8 5 5 8 B B S & 3 8 & 8 % 8 B B G 6 B2 8 & B ® 6 8 B B 8 B BB P AR A RS s s s s s e s oo

MONITNR DSKY:
ORSERVE FLASHING
VERB-NOUN AND
DISPLAY MISAL IGNMENT
ANGLES

® & * & ¢ & & 8 ° 4 » ® ' 2

CONFER WITH GROUND,
ARE GYRO MISALIGN-
MENT ANGLES ACCEPT-~
ABLE?

.N

<

SHALL T CONTIN-
UE WITH BAD
DATA?

«NC

YES

KEY IN TER-
MINATE
V34E

»
[ I I N DT DY I T T I N R N D DI I N DA IR I TR TR B 2NN R R B R

PO3/7COLOSSUS

PO3/COLOSSUS

)

#440

#450

#4560

#4770

#4860
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. . . . PO3/COLOSSUS
- . o T —— “090
. . «HAVE 1
- - IZERGED
. . « THE X
- - .nND Y
- . +GYROD
. . +« ERROR?
. . s N Y
- . e .
- - -an - ‘500
. . .
. . KEY IN V24E AND .
- . LOAD Rl AND R2 .
. . WITH ZERQES. .
. . - - 510
L -
TERMINATE FLASH UPON , . -
RECEIPT OF TERMINATE sesvssnacascoaccasarss KEY IN PROCEED
OR PROCEED DR NEW P
DATA .
-—= - . #520
4 T «NEW . )
«R «E +CATA .
0 «R . .
IC ‘“ L ] -
«E ol . .
- E N . »
+D «A . .
. T » -
- .E - -
. . . - #5310
. « STORE NEW
. « DATA .
. . #540
. . PO 3/COLOSSUS



PO3/COLOSSUS

. * @

TERMINATE PO3
AND REDISPLAY
PO2. CONTINUE
GYRO COMPAS-
SING.

. #550

EXIT PO3

TORQUE 2 GYRC PER
ERROR #560

TERMINATE P03 AND

REDISPLAY PO2.

CONTINUE GYRD

CCMPASSING,

z - 570

EXIT PO3

CHANGE CONTROL NOTES

LNGIC REV G&  PCR MIT 66

LNGIC RFV 07  PCR 435

L0GIC RFY OR  PCR 20¢
pPCR 493
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CHMC PCWFR NOWN PROGRAM (PO6} LCGIC REV 08 07/0B/68

PURPOSE: (1) TO TRANSFER THE CMC FROM THE NPERATE TO THE STANDBY CONDITION.
ASSUMPTIONS : {1} WHEN THIS PROGRAM IS TURNED ON THE ASTRONAUT MUST POWER DOWN THE CMC TC STANDBY,

{2)  THE NDRMAL CCNCITICN OF REACINESS CF THE GNCS WHEN NOT IN USE IS STANDBY. ALL THE G/N CKY BKRS (PANEL 5) ARE
CLOSED, THE IMU AND OPTICS G/N PCWER SWITCHES (LEB PANEL 100} ARE OFF AND THE CMC STANDBY LIGHTY (DSKY) [S ON. IN
THIS CONDITION THE TIMU IS IN STANDAY WITH ONLY HEATER POWER ON, OPTICS POWER 1S 0OFF AND THE CMC IS IN STANDRY.

{3} A POSSIRLE CCNDITION OF REACINESS DOF THE GNCS WHEN NCY COMPLETELY ON IS THE SAME AS STANDBY (2) ABOVE, EXCEPT THE
CMC STANDBY LIGHYT ON THE MAIN ANC LEB DSKYS [S OFF, IN THIS CONFIGURATICN THE CMC IS RUNNING FOR COMPUTATIONAL
PURPOSES THAT BC NCT REQUIRE THE IMU OR OPTICS.

t4) IF THE COMPUTER POWER 1S SWITCHED OFF IT WILL BE NECESSARY TD PERFORM A COMPUTER FRESH START (V36)E TO
INITIALIZE THE FERASAELE STORAGE. THE CMC UPCATE PROGRAM {(P27) WOULD HAVE TO BE NDONE TO UPDATE THE STATE VECTOR
AND COMPUTER CLOCK TIKE,

{5) THE CHMC IS CAPABLE CF MAINTAINING AN ACCURATE VALUE OF
GROUND ELAPSELC TIME (GET! FOR ONLY 22 HRS WHEN IN THE

STANDBY MODE. IF THE CMC IS5 NCT EROUGHT OUT OF THE STANDBY CONDITION TO THE RUNNING CONDITION (SEE {3) ABOVE} AT LEAST
ONCE WITHIN 22 HCURS THE CMLC VALUE OF GET MUST BE UPDATED.

(6} THE PROGRAM IS SELECTED BY THE ASTRONAUT BY DSKY ENTRY.

PROG CHe CROUND CREW CHECKLIST TIME TOTAL
CONY : " TIME
« CREWK PROG
« SELECTION
STARY CMC KEY IN CHC POWER
POWER DCWN . DOWN PROGRAM {POS)
PROGRAM {POD6) sssssssesesssscassns V3TE O6E 10
DISPLAY PROGRAM D6 .

. MCNITOR DSKY:
LE NN N RN RN R NN NNEENNN] UBSFRVE Dlspl.nv
. OF PROUGRAM 06

¥20
PO&/COLOSSUS
POG6/SUNDANCE
‘POS/LUMINARY



RESET REFSMMAT FLAC

RESET RENCEZIVOUS

FLAG
++ -
+08 -
+4+ -
STORE CMC CLCCK TIME
HOLD. FLASH VERA-NCUN TO
sssesas REQUEST PLEASE PER-
SNAP., FORM CMC POWER DOWN:
V50 NZ25
R1-00062
R2~-BLANK
RI-BLANK
WAIT FOR KEYBOARD
ENTRY
ba

® F a2 8 ¢ a3 2 & & 2 8 g ¢ F S 0 o8t &8 TP B ¥R P AR

TSRS bu b v iann

sevstassssssnsas

* & ¢ 8 a & & A & S & & S & 4 4 ¢ P E e s s

MONITOR DSKY:
NRSERVE VERB-NOUN
FLASH TO REQUEST
PLEASE PERFORM CMC
POWER DOWN

& % & & % B ¢ B * e B

-

PRESS PROCEED
BUTTON AND
HOLD DEPRESS~-
ED UNTIL
STANDBY LIGHT
COMES ON,

PO&/COLOSSUS

PO6/SUNDANCE
PO6/LUMINARY
#30
140
#50
#60
470
PO6/COLOSSUS
PO6/SUNDANCE
POS/LUMINARY

)



LOGIC
LOGIC

TERMINATF FLASH UPCN
RECEIPY NF PRNCEEC

«PROCEEN +ENTFR
+ STANDBY « N8

. « V34E

. . OR

. «V32E
EXIT

CHANGE CONTRCL NOTES

REV 27 PCR MIT 66
REV (8 PCR NASA 206

-
.
-
L]
-
-
L]
L]
L]
-
L]
[
-
[
-
-
.
-
-
-
.
-
Y
.

L]
FEXIT
P0&

)

PCH/COLOSSUS
Pub/SUNDANCE
DOS/LUMINARY

#80

#90
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PURPOSE:

ASSUMPT IONS:

EARTH CORRIT INSERTICA MOCNITCR PROGRAM (P11) LCGIC REV 0O& D7/08/68

{1y TC INDICATE 10 THE ASTRCONAUT THAT THE CMC HAS RECFIVED THE LIFTOFF DISCRETE.

{2} TC GENERATE AN ATTITUDE ERROR INDICATYICN ON THE FCAI ERRCR NEEDLES, SCALED FOR THE 50/15 SETTING; FROM
LIFTOFF TO THF BEGINNING OF PITCHOVER/ROLLOUT THE ATTITUDE ERROR IS EQUAL TO THE DIFFERENCE RETWEEN THE CURRENT
VEHICLE ATTITUDF AND THE ATTITUDE STORED AT LIFYOFF, DURING PITCHOVER/ROLLOUT THE ATTITUDE ERROR IS EQUAL TO THE
DIFFERENCF RETWEEN THF CURRENT VFHICLE ATTITUDE AND THE CMC NOMINAL COMPUTATION OF VEHICLE ATYITUDE BASED ON THE
STNRED PCLYNOMIALS IM PITCH AND ROLL.

{3} TCO CISPLAY CMC COMPUTED TRAJECTORY PARAMETERS,

{1) THE PRNGRAM IS NORMALLY AUTOMATICALLY SELECTED PY THE GYRO COMPASSING PROGRAM {P(Q2) WHEN THE CML RECEIVES THE
LEIFTOFF DISCRETE FREM TKFE SIVB. IN THE BACKUP CASE 1T WOULD HAVE BEEN SELECTED BY KEYING IN VTS5 ENTER AS NOTED
FARLIER IN PN2,

(2Y THE ORBIT PARAMETER DISPLAY ROUTINFE IS AVAILABLE BY KEYING IN V82E.

PROG CMC CROUND CREW CHECKLISY TIME TOTAL
CONT TINE
« CMC PRCG
+ SELECTICH
START ECI MCNITOR . MONETOR DSKY:
PROGRAM (P11t sssssssssssssssssees UBSERVE DISPLAY OF
DISPLAY PROGRAM 11 . PROGRAM 11
—m————— e m e ————— - #10
SEND EFFECTIVE TIME VERIFY AUTOMATIC
OF LIFTCFF DN STARY OF DIGITAL
DOWNL INK EVENT TIMER
. 820
i ————
+06 Z7ERO CMC CLOCK
4% e

T N I Y )

P11/COLOSSVS



Lé

UPDATE TEPHEM TO
TIME OF LIFTOFF

CALL AVERAGE
G INTEGRATION
WITH DELTA V
INTEGRATION

TERMINATE GYRO-
COMPASSING

COMPUTE INITIAL
STATE VECTOR

COMPUTE REFSMMAT

STORE LIFYOFF
ATTITUDE

- ¥ 4 2 " 3 B % & B o8 ow o

P11/COLOSSUS

P11/COLOSSUS

)

#30

#40

#50

#60

70



&7

HOL D

SOR S RaB R

MON

CALL ROUTINE TO

LCAC TCCU DACS WITH
PITCH, RQOLL, AND YAW
ATTITUDE ERRORS DE-
RIVED FR0M PRESENY
ATTITURE AND STODRED
LIFTOFF ATTITUDE
UNTIL PRESENT TIME
ECUALS TEY (STORED
IN ERASABLE MEMORY)
AT WHICH TIME THE
STORED LIFTCFF ATT-
ITUDE IS REPLACED gY
THE SCLUTION TO THE
STORED 6TH CRDER
BDOST POLYNCMIAL.

AT TIME TE1 + 7TE2
(TE2 IS STORED TN
ERASASLE MEMORY)
SHUT OFF BONSY POLY-
NCMIAL AND HCOLD
ATTITUDE ERRQOR NEED-
LES CONSTANT AT
TERMINAL ERROR.

AT 163,84 SECS SHUY
OFF ROUTINE TO LOAC
1CDU DACS,

DISPLAY ON DSKY:

V06 N62

R1 - VI

RZ2 = H DOT
R3 — H

VI-INERTIAL VELO-
CITY MAGNITUDE. IN
FPS TC NEARESY FpS

H DCT - RATE DOF
CHANGE OF VFHICLFE
ALTITUDE ABOVE

L AMUNCH PAEC RADIUS,
IN FPS TO

NFAREST FPS

(AN EE RN RN R RSN NE NN N

MONITOR 2

(A) FDAI ATTITUDE
ERROR NFECLES AS
INDICATINN NF
CMC COMPUTATIONS
OF INSERTION.

BALL INDICATES
INITIAL VEHICLE
RCLLOUT AND THEN
GRADUAL PITCH-
OVER.

{B} DSKY:
R1-VE INCREASING
R2-H DCT FOLLOWS
NOMINAL HISTORY
R3-H INCREASING

L I B N I e I D DA Y D Y T R Y R T T NN R B R I R R TR R T T T R R )

)

P11/COLOSSUS

P11/COLOSSUS

#80

#90

#100

#110

#120



P11/COLOSSUS

H-YEHICLE ALTITUDE 130
ABOVE THE LAUNCH
PAD RATIUS. IN NAUTI-
CAL MILES TO
NEAREST .1 NM
VERIFY SATURN
SHUT DOWN
. #140
TERMINATE P11 AND GO cnveetscsscssansnane KEY IN VITEXXE
Ta PROGRAM SELECTED . . —_—
VIA ROO .
- .
ase ass $150
EXIT P11 EXIT P11

CHANGE CONTRCL NOTES

LOGIC REV 5 PCR 3
LOGIC RFV & PCR 206
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PURPOSE:

TP SEARCH PROGRAV (P11

{1}y 7O ACCEPT A DESIRED TIME OFf TRANSFER PHASE INITIATION

(TIGITPI}) AS A DSKY INPUT FROM THE ASTRONAUT, AND TO

COMPUTE THEREFROM THE PARAMETERS ASSOCIATED WITH A MINIMUM ENERGY, SAFE PERIAPSIS TRANSFER MANEUVER AT TIG(TPI)
AND THE RESULTANT RFENDEZVCUS INTERCEPT.

12) TD PROVIDE THE ASTROKAUT WITH THE OPTION DF DEFINING TCQ THE CMC THE INITIAL TRANSFER TRAJECTORY SEARCH SECTOR
FOR CENTRAL ANGLES EITHER GREATER THAN OR LESS THAN 180 DEGREES FROM THE PGSITION OF THE ACTIVE VEHICLE (CSM) AT TIG

{TPI).

€3) TO DISPLAY YO THE ASTRONAUT THE PARAMETERS ASSCCYATED WITH THE TRANSFER

AND INTERCEPT),

ASSUMPTIONS: (1) IF 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 OPTICS MARKS AND/OR HE MAY ALLOW VHF RANGING
MARKS TC ACCUMULATE. SEE P20 FOR DETAILED DESCRIPTION.

PROG
CONT

{2}y THE OPERATION OF THIS PROGRAM UTILIZES THE ACTIVE VEHICLE FLAG WHICH DESIGNATES
RENDEZVOUS THRUSTING MANEUVFRS TC THE PRDGRAM WHICH CALCULATES THE MANEUVER PARAMETERS,

RENDEZVOUS PRE-TFRUSTING PRCOGRAM.

(3} TO EXECUTE THE TPI MANEUVER SELECT THE TRANSFER PHASE INITIATION (TPI)} PROGRAM (P34},

{4) THIS PROGRAM IS SELECTED BY THE ASTRONAUT BY DSKY ENTRY.

M

START TPI SFARCH
PROGRAM (P1T),

NISPLAY PROGRAM 17

CRCUND

-
PEB B AR EE PP FI PR PP

CREW

« CREW
« PROGRAM
+e« SELECTION

KEY IN TPI SEARCH
PROGRAM (P17}
V3TE1TE

MONITOR DSKY:
OBSERVE DISPLAY
OF PROGRAM 17.

THE VEHICLE WHICH IS DOING THE
SET AT THE START OF EACH

TIME TOTAL
TINE

#190

420

P17/COLLOSSUS



HOLD

SNAP

70

SET TRACK FLAG
{ SEE P20)

SET UPCATE FLAG
{SEE P20}

»
.

SET ACTIVE VEMICLE
FLAG TO CSM.

nam .
- .
L] -
- . .

FLASH VERB-NDOUN TQ

REQUEST RESPONSE AND

DISPLAY TIGITPIN:
VO6N3T
R1-TIGI(TPII-HRS
RZ-TIGI{TPI}-MINS
R3-TIG(TPI}-SECS

TIG(TPI)-TIME OF TPI
IGNITINN (GET}. IN
HRS,MINS, SECS TO
NEAREST .01 SEC.

4 5 8 K # 5 ¥ " v 8 & & 0 B oa e

LR RN ]

LRI I T R R T T T R S R S R T N D R T T T SR B R R B Y

"A'I
. - -—
S AS S PPE N P RS PE e "nN[TUR DSKY:
. ORSERVE VERB-NOUN

FLASH TO REQUEST RE-
SPONSE AND CISPLAY
aF TIG(TPID.

AM 1 SATISFIEC WITH
THESE VALUES?

LY oN

-
*

RECNRD THIS

VALUE, .

Nt

4 & & & & & & 2 0 BB » 3

LN Y R DK T TN K RN I DY T O R I R R R I )

P17/C0OLOSSYS

fLT7/COLOSSUS

)

#30

#40

#50

#60

#70
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WAIT FNR KEYBNARD
ENTRY

-

TFRMINATE FLASH UPCN
RECEIPT OF PROCEED
OR NEW CATA

+ PROCFEDN «NEW
. «OATA
- STORE DATA .

RESET UPDATE FLAG

COMPUTE VEHICLE
POSITIONS AT
TIG{TPI) ANDC SELECT
NCMINAEL SEARCH 0OP-
TION AS FOLLOWS:

IF ACTIVE VEHICLE IS
ABOVE PASSIVE VEk-
TCLE (NEGATIVE DELTA
ALTITUDEY SELECT
OPTION 00001.

1F ACYIVE VEFICLE IS
BELOW PASSIVE VEHICLE
(POSITIVE DELTA ALT)
SELECT OPTICN 00002

SET UPCATE FLAG

4 s e s R B
a 4 ® 3 & @

IR RN ENE RN YRR

.

KEY IN PROCEED

R

LR T R T R R R

KEY IN V25E

AND

LOAD THE DES!IR-

ED TIGITPI)

e » 8 =& 8 F B ¥ & @

. 8 8 % 40

Y

P1T7/COLOSSUS

Pl7/COLCSSUS

#80

#90

#1100

#110

#120



HOLD

SNAP

72

-

-

4 + %
LN I I T

FLASH VERB—-NOUN TO
REQUEST RESPONSE AND
DISPLAY TP1 PARA-
METERS :
VO&NT2
R1-DELT ANG{TPI}
R2-DELT ALY(TPI)
R3-SEARCF OPTION

DELT ANG(TPI)-CENT-
RAL ANGLE ARDUND THE
EARTH CR MOON AT TIG
{TP1) BETWEEN THE
ACTIVE AND PASSIVE
VEHICLES. PCLARITY
INDICATES ACTIVE VE-
HICLE 15 BEFIND (=)
OR AHEAC OF (+)
PASSIVE VEHICLE. IN
DEGREES TO NEAREST
+«01 DEGREE,

DELY ALT(TPI}-THE
MAGNITUDE OF THE
ALTITUDE DIFFERENCE
BEYWEEN THE POSITION
VECTORS OF THE ACT-
IVE AND PASSIVE VE-
HICLES AT TIG(TPE),.
IN NAUTICAL MILES TQ
THE NEAREST .1 NV,
POLARITY INCICATES
THE PASSIVE VEHICLE
1S ABOVE (+) DR BE-
LCW (-} THE ACTIVE
VEHICLE,

SEARCH OPTION-AN CP-
TION CODE TC CONTRCL
CMC SEARCH FOR TERM=-
ITNAL PHASE
DEFINITINAG
Q0001-CMC SEARCHES
TO DEFINE & TERMINAL
PHASE WHERE THE REN-
DEZVOUS INTERCEPT
NDCCURS AT A CENTRAL
ANGLE LFSS THAN 18C
DEGREFS FROM THE
ACTIVE VEMICLE PCS-
[TION AT TIG(TPI).
QR
NHOO0?-SAME AS
c00nN1 EXCEPT TENTPAL

L I R R R R I T R T I T T R R SR R T R T BT R T R I R S T T R O L I I T R R R REY T R R Y I R I I A L L I I ]

[ EERRENEENNEETREREEENE R

MONITOR DSKY:
ORSERVE VERB—NOUN
FLASH TO REQUEST
RESPONSE AND DISPLAY
OF TPI PARAMETERS.

® & 8 & & ¥ 8 8 8 & B 4 B B R B 4 B % B & & 5 P S & S & & 4 S R S 3 8 s e 8w s b oy s o

[ D I DA R I I I I DRI R R T R R T I DR R N TR R TN I TN TR R DR D I R RN Y R Y N I D R R DAY R R R Y R N R I B I B N N AR e

P17/COLOSSUS

PLT/COLOSSUS

)

#130

#140

#150

#160

#170

#1860
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ANGLF IS GREATER
THAN 180 DFGREES.

WAIT FCR KEYROARC
ENTRY.

LI I I B I e I

..-Il.......-l.-.ll..l.l.l.....'.l..l..l.l.I..Il.".l

00 1 WESH TO
CHANGE TIGITP

117

.N

CLE
V3zF

* 2 & » B 2 2 & 2 B B B 9 b B e P

oY

KEY IN RECY-

DO [ WISH TO

CHANGE THE SEARCH
OPTICON DISPLAYED?

«N

RECORD THESE
VALUES

KEY IN PROCEED

«Y

LI N 2 I I e D D DR DR R RN T RN B RN NN K DN T R U T R T A RN R RN R N N R ]

® & & 5 & & & B & 2 BB B & B B B 2 " F 0o

)

PL7/COLOSSUS

P17/C0LOSSUS

#190

#200

#210

%220

#230
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POSS
HOLD

[ EE N ENNNR]

SNAP

-

«NO «ALARW
+ALARM .
SET up- SET upP-

DATE FLAG CATE FLAG

{SEE P20} (SEE P20)

" B s F & ¥ 4 & & 8 & 4 B B 0 B 3 3

8 4 & 5 8 * @

" s & 8 8 " B FF RS et

FLASH VERB-NOUN
TO RECUEST RE-
SPONSE AND DIS-
PLAY PRCUGRAM
At ARM CCDE.

YO5NO9

R1-

R2-

R3-

EXPECTED ALARW
CODE AT THIS
YIME IS (0124

WAIT FCR KEY-
ROARD ENTRY

TERMINATE FLASH
UPON RECEIPT CF
QRECYCLE.,

——— e e

[ERE RN SRR R I NN R NN

sassmssesaNssasRBBBEES

MONITOR DSKY:

DOFS PRCGRAM

ALARM INDICATE THAT

CMC CAN FIND A0} SOL-

UTION.

4 8 ® g B 8 4§ 0 & 88 4 B TS g

4 & & 8 & 0 & B 8+ 4 8 " s

T3 ACJUST TI6
tTPE) AND/CR THE
SEARCH CPTICN
KEY IN RECYCLE
V32F

)

P17/COLCSSUS

P1T/COLASSUS

#2950

#300

#310

#320

#330

#340



HOL D

CO TO
nan

ABOVE

(XL R ER NN FLASH VERB_NGUN T0

SNAP

76

REQUEST RESPONSE AND
DISPLAY CALCULATED
TERMINAL PHASE
PARAMETERS :
VOGENS8
R1-PER ALY
RZ-DELTA viTPI)
R3I-DELTA V(TPF)

PER ALT-ALYITUDE CF
PERIGEE ABOVE LAUNCH
PAC RADIUS (EARTEH
ORARIT) CR ALTITUOE
OF PERILUNE ABOVE
THE MOSY RECENTLY
DEFINED LANDING SITE
RADIUS (LUNAR ORBIT)
AFTER TPI MANEUVER
IN NAUTICAL MILES TO
NEAREST .1 NM,

DELTA VITPII)-REQUIR~
ED IMPULSIVE DELTA V
TO ACCOMPLISH TPI
MANEUVER AT TIG
(TPI}. IN FPS TO
NEAREST .1 FPS.

DELTA VITPF3}=-REQUIR~-
ED IMPULSIVE DELTA V
TO ACCOMPLISH TPF
MANEUVER AT TIME CF
INTERCEPT. POLARITY
INDICATES ACTIVE
VEHICLE ASCENDING
{+) OR CESCENDING
(-1 TO INTERCEPT,

IN FPS TO NEAREST .1
FPS.

WAIT FOR KEYBOARD
ENTRY.

-
IR R R R R R R R R R R YRR ]

MONITOR DSKY:

OB SERVE VERB-NOUNMN
FLASH TO REQUESY
RESPONSE AND CISPLAY
OF CALCULATED TER-
MINAL PHASE
PARAMETERS.,

00 1 WISH TO ADJUST
TIGITPI)Y AND/CR THE
STARCH OPTION?

N

.
-

e 5 & & 4

RECORL THESE
VALUES,

* % & % 4 4 & & 2 & 8 B 4 3 8 P 8 P B P E sy

PYT/COLOSSUS

PIT/COLOSSUS

)

#3150

#3560

#370

#380

#3390
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HOLD

*

TER
REC
nR

MINATE FLASH UPCN
FIPT NF PROCEED,
RECYCLE.

sssssssss FLASH VERB-NOUN TO

SNAP

REQ
D1S
PER

PER
WHE
LLN
ATI
AND
CEP

UEST RESPOCNSE AND
PLAY CALCULATEC
CCODE ANC CENTANG:
VO6NSS

R1-PER CCOE
RZ-RLANK
R3-CENTANG

CODE-DEFINES
N PERIGEF/PERI-
E WILL CCCUR REL-
VE TN TIGITPLY}
TIME OF INTER-
Te
nNOC1-INCICATES
PERINGEE/PFRILUNFE
WILL DCCUR BETWEFA
TP! AND TPF.

anc2-INCICATES
PERIGCEE/PERTILUNE
WiLL CCCUR AFTER
INTERCEPY (BFYOAR
THE RENDEZVNUS
PCINT).

L R N A R A N N Y

AR R R R RN E NN

MONJTNR DSKY:

KEY IN RFCYCLE
V32

OBSERVE VERB-NOUN

FLASH TO REQUFST
RESPONSE AND CISPLAY
Of PER CODF AND
CENTANG.

L I . T I I D R DN T R R R B RN R T R R R T T T R T 1

)

PIT7/COLOSSUS

P1T/COLOSSUS

200

#410

8420

#430

2440



VA1

CENTANG-THE ORBITAL
CENTRAL ANGLE OF THE
PASSIVE VEHICLE
DURING TRANSFER FRCHM
TIGITPI) TO TIME

OF INTERCEPT. IN
DEGREES TQ THE NEAR-
EST .01 DEGREES.

WAIT FOR KEYBOARD
ENTRY.

TERMINATE FLASH UPGN
RECEIPY OF PROCEED,
OR RECYCLE.

P «R
«0 . «C
3 «C
«E oL
«D oE
- 60 10
. AW
. ABOVE

S asses s s AN N EB RS

DO I WISH T ADJUST
TIGITPl) AND/CR THE
SFARCH OPTION?

«N

-

-

RECORD THESE
VALUES

N
* % & 8 2 & & & ¢ 0 0 e "8

KEY IN PROCEED

escssssssssesssevsssreasns KEY IN RECYCLE

- -

VI2E

D0 ROUTINE ROQ

P1T7T/COLOSSUS

#450

#460

#%HT0

#480

2490

P17/COLOSSUS

)
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CHANGE CCKTRCL NOTES

LOGIC REV U8 PCR MIT &6
LOGIC REV G9 EDITORIAL

)

P1T/7COLOSSUS
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PURPNSE:

ASSUMPTINNS 2

RPEMDETYNIS NAVIGATICN PROG2AM (P20) LeGYe REV 2D 12726769

{1} TO CONTROL THE (S% ATTITUDF AND CPTICS TO ACQUIPF THE LM IM THE SXT FIFLN ANM TO PATNT THE rSY TOANSPNNDFEP AT THF
LM (R TO CONTROAL THF CSM ATTITURFE Tn ACQUIRFE THE LM ALDNA THE +Y AYTS BASFD NNy THE APTINN (NNF CHNSFEN,

{2Y TN UPRATE ETTHER THT (M nR CSw STATE VEOTNR [AS SPFCIFTEDR BY THE ASTEOMAIT RY NDSKY FNTeY) NN THF RASTIS 0OF PRTICAL
ToACKTNA NATA ANC/NR VHF PAMGE NATA,

11} THE 1Ml MUST ne onoanNn ALIGNED TN TPRER T pFpFrpy THIS penGRAM,

(2) THF £HCS T Ty CONTPME NF THFE YFHICLE TN THE AUTO MODE IN THE NOMIMAL CASE, Tf THE ASTRTNANT vAWFS nvfn roNTROL
NF OTHE YEHICHLF WITH eun Tue sy WLl erMar™ a1 THE ATTITURE IY TS peIyFrn TNe RERARILFSS NF ¥rns SECOTINN THF
GNES WILL MALCIHLATFE THT PREFRERREN TRACKTING AYTITUDFE ANM THF +X=AXTS TRACKING ATTITYNF,

{31 PPUTIME RN3 HAS RFEN BERFNDNFR PREINR TN SELFCTICN AF THIS RPAnpAM, [r MPNFR AT THF AFCS TN PERENPM THE AUTOMATIC
ATTITURE MANFUYESS THE ASTROMANT SHOUA N KFEY [N V4AF AT SOME TIMF PRINR TN THE F15ST umaneiVro,

[4Y THF | ™ 1§ MATMTAINTAG A DREFERDEN ToArk IMG ATTITIE TN CPRPECTLY MRIEMT THE noTTAL RFACEON,
(5) THF CPERATINN OF THE PeAARAM TNCILTINES THE FOLLOWING FLACS:

PEMREFIYNIIC F| AG= FANTRLLS THT DFRMANFNT TFRMINATION NF THE TOTAL PENNTIYNNS MAYICATIAN pRNfFSS, THTS DROGRAM
WTLL DONY PUY 1P RESIHMFE SUNNTNS WHEN THIS FI AR 1S SET, SFT AY P2A SEIFCTINN, PESEYT RY SEFFCYINN OF CMC

I0f TNE PRAGRAMIDANY, C¥F OOWFP NOWN PROGAAMIDAA), THF MPRITAL MAVIGATIOM DRNGRAM (P221, THE CISLUNAR
MAVIGATINN DONGRPAM [D23), NP PY YSEF, THF KEYING TN NF YRAE YT TMMENTATELY TERMIMATE £20 UNLFSS &
MAVIRATINN MOASHRFMENT TS AFINA PROCFSSFD TM WHICH CASE IT WILL HALD UNTEL cOMPLETION OF THE INCORPARATINON
AND THEN TERMIMATE nalt,

ToOACK FLAR= CONTROLS THF TEMpORARY TFRMINATION NF THE TOTAL RFMDETVAUS MAVIGATION peOCESS, RESFT NF THIS
FLAG IMTFRR{IPTS THE ANTAMATIC ATTITUNE MANEUVER/NPTICS PNINTING PROCESS, AS WL AS THE STATE VECTNR UPNATE
panc eSS, THE SET NF THIS FLAGK FNAR|ES A1 THTSY pRNCFSSFS, SFT Ay o177, 20, 30, ?1, 24, 35, 38, 39, 74y 75+
Thy TT, TA, TG SELFCTICN, PESGFT AV AN VITEXXE

HOOATE FLAR- (ONTDALS THE TEYDNRARY TERMINATION OF THF STATE VECTAR YPNATFE PRACESS DNLY, SET BY P17, 20, 30,
A, 4, 5, 18, 3O, T4, 75, 77, TR, 79 SFLECTION, RESFT BY ANY Y2TIEXXE ANND IT IS AT SD PESET AMD SFY
MYBTME THE PRETHENST rruolTATTIONS TN DRNTFCT FRASAPLE MFMCRY,

PREFEOOER ATTITUNE F| AR=NFFINFS WHICH ATTITUDE THE SPACFORAFT [S TH B&F ATTGNEN TN AY RgY, SFT RY TURN NN
nNE P20, N0 YIHF, DFSET oy yT?TE,

STIFrK E{AN - BGESET AY CYCECUTINN NE A PONCCAM THANGE YTIA RN AND RY yRoc . SET AY TAKTINA IR MIT NF DPETENT
WHEM THFE S reMTenl SWITAH [S CME AND WHFM THE THE 1S MAT CLRrKWISE, PN RATE NRIYE 1S NAT PERFRemMED [F THe
STICK FLAan 1S SFT,

STATE VECTAP F1 A% - NEFINES WHITH STATE VETTND WlL] AF |PRATFR BV SIGHTTNA MAGKS AMD YHE RANGING, SET TN (W

By p2n TGN NN ANE yapc, SET TP 5% RY YRIFE,

B0 PSS



nrp
&n e
++

+22

PRO/CDLNSSUS

1A

WUFE PANCE FLAR = ST ay Ve7r, PEGEY Ay yaac, aAMn Ry Amy FYFCOTINN NF A PRACEGAM CHAMGE YIA 0NN, Ay L0WS
AUTOMATIC yuF o fNRE TaTA YN RE USFN RY THE RENNEZYOUS NATE PPLRCESSTMR »pUT ne (op9y,

(£} THIS PRAGRAWY J§ SELEFTEN AY THE ASTeamaUT AY DSKY FMTRY, IT MAY RE TEPMINATED Ay THE SCIFLTION OF THE MC
IDLYNG PRNGRAM (PAN), rMC PNWFR OnWN PROGRAM {POs), THF NRRITAL NAVIGATION PROARAM (P22}, THE CISLUMAP NAVIGATION
PROGRAM (P23} MR RY V56F. OO0 SFLFCTINN WILY TERMINATE P20 AND ANY DTHER PRAGRAM M opnCFESS AMD ESTARLISH POO.

ALL NTHFP PRAGRAMS SELFCTEN WILL CHAMGE THF PROGEAM NMUMBEP NISPLAYED NN THF NSKY BT WTLL NNT TERMINATE P20. THIS
PRALOAM 1S NESIANFEN TN ASERATE AUTOMATTICALLY AND STMUL TANFNUSLY WITH ANMCTHER PPORRAM WITHOUT REQUIPING USE OF THE
ASKY UNLESS NON-NOMINMAL CIRCUMSTANCES RFOYIRE CMC COMMUNTICATION WITH THE ASTROMAUT. IF VS6F T< KEYED TNTD THE DSKY
AND 220 TS THE NN|LY PRNGRAM DINNTNG, SNUTINE ROO WILE BE TNTTIATEN.

(7) W MATRIX INITTALIZATTION FNR RENOFZVOUS MAY RE ENARLFEN (PESFY PENDWFLAGY TN ANY NF THE FOLLOWING WAYS:
18) KeEYING IN NF yFRR g93F
(R} COMPUTER FRFSH START (KEYING IN NF VERR 26F)
tCY STATFE Ve Top UpnaTe FRC™ THE 6RO0ND
Ny STATF yECTNe CALCULATICN MADF NURING FNTRANFF TN P22, NP P23,
{FY CHANGFS TN INITIM T7ATINN PARAMETERS IN V&7

(8) THERF 1S A REMDEZYDYS OPTICS MARK TOUNTER USEDN TN THFE CMC TO COUNT THE NUMRER At NPTICS MARKS USED TO CHANGE
EITHFR STATF VFCTOR ANN THERF 1S A QENNEZVNUS VHF PANGING MARPK COUNTER USEN [N THE CMC TA COUNT THE NUMRER OF
VHF RAMCTNG MARKS USEN TN CHANGE FITHFR STATYF vErTOR.

THESF COUNTERS ARF FERFEN BY SEVERAL DISTINCT FVENTS, THEY ARE:
{AY KFYING IN OF V3TE2CFE (INITIATION OF (pr20)).
(B) CCMPLETION NF THF TARGET DELTA ¥V PROGRA™ (PT76),
(C) SELECTION OF A NFfW DROGRAM FROM A PPNGRAM WHICH HAD TU”NED ON AVFRAGE & {SFE ROD LOGIC),
(D) INITIALTZATITN NF THE W MATRIX FOo SENRFZVNUS {(FOR ANY REASON, SFF ASSUMPTIODN 7)),
[E) SFIFCTINN DF RETURN T( FARTH PROGRAM (P37)

{9)  SUMMARY NF EXTENDFN VCRAS ASSNCTATFN WITH THE DANGRAM:
V&4E —~ SFT SURFACF FLAG-CAUSFES TRACKING NF THF t ANRTAMG STTE BASEN N THE STORED LAMRING SITE
V45F — RFSET SURFACF FLAG-CAHMSFS TRACKING TF Tuf M RASED AN THE LM STATE VErTam
V54F = NN R23 - ALLNWS RACK-UP MARKING ON THF | M,
VS6F ~ RESET THE RENDFZVOUS FLAG. CAUSES TFRMINATINN NF P20,
VBETE - DM R21 = ALLOWS NDTICS MARKING ON THE LW,
VSAF = PFSET STICK FLAG = ALLNW AUTQ MANFUVERS
VETF ~ W-MATRTX Rw¥S cPRNRQ N1SPY AY
VI6F ~ SFT POFFERDEN ATTITUDE FLAG — DRIVFE TP POEFERTFN ATTITUNFE
VTI?F - PESET PPEFERPFN ATTITUNE FLAG — PRIVE TN +X-A¥'S ATTITUNE
VA0F — SET STATF VECTPR SLAG TP LM, DATA WILL UPDATE I M STATF yrrynaR
VAIF ~ SFT STATF VFCTORQ FLAR TN £8M_ NDATA WILL UPDATF SV STATE YErTNR
VRTE - SET yHF BANGF FIAG — ALINWS R?2 TD ACCEPT RANGF DATA,
VARAF - PESFY VHF PANAF FLAG = STADS ACCFPTAMCFE OF PAMGE DATA.
VaiF = Frgey ofpNyFLAG o CANSF TMITTALTZATIAN NF W MATETX £AD RENNEZVYAUS AT NEYT nATA TNC NIRRT ATy AN

P2R/COLNSSIS



pRNG
CONT

TMCOMeLETE

cmr

P17
P3N
Pl
P34
P35
P3R
p3o
P74
PTS

START PFEMAETVALES
MAYTOATTIAN OPPADAM

{n2n),
NTSPLAY PN

nZoscnt NSSUS

SyMMARY NF ADNTTIONAL DATA MR JNBS AVAILABLF WHILF THIS PRNGRAM TC NPEPATING:

AVATLARLF
AVATLARLE
AVATLABLE
AVATLARLE
AVATLABLE
AyATLARLE
AVATUABLE
AyATIARLE
AVATLARLE
AVATLARLE
BYATLARLF
AVATLARLF
AYATLARLF
AVATLARLF
AYATLARLE
AVATLARLF
AVATLARLE
AVATLARLF
AVATLARLE
AVATLARLE
AVATLARLE

AVATLARLE

AvArLARLE
AyATIABLE
AVATLAP(F
avatlanalre
AVATLARLE
AVATLARBLE
AVATLARLF
AVATLARLF
AVATLARLE

P DM

Sy
ay
BY
RY
BY

KFy ING
KREY TNG
KEY NG
KEY ING
Key tNg
KEY ING
KFEY NG
KEy TNG
KFY ING
KEY ING
KEY INT;
KEY ING
KFEYING
KFY TNS
Key ING
KEY NS
KEY IMG
KEY NG
KEVING
KEVING
KEY NG
KEY ING
KEY ING
KFyTIng
KEY ING
KFY ING
KEY TNG
KEY ING
KFY MG
KEY ING
KFyY TnG

N
tN
TN
N
iN

VITFITE
VITEIDF
VITEFE
VATEI4E
VITEAISE
V3I7TE3BE
V3ITE3IGE
VATETLE
VATETSE
v3TETHE
V3ITETTE
VATETRE

IN V2TETOE

vi
vl
¥l
vl
V1
Vi
Vi
IN
vé
VA
Vs
L)
va

AR A R I RN

V4RF
vRze
VRIF
VRSE
V1SNNQE

&N7?0F

6M22€

6M3I5=
anNnle
6MIPT

ANISE

6NaLF
vast

0F

1F

2F

3E

6E

CRFW

N sted ¥
« OOOCTAY
JSELErTINN

KEY 1N RENNEZYNYS
NAVIGATTNN PRCONABAM
(nz201

V3ITF20F

CHFCKITST TIME TOTAL
TInE

#10

1A

pZa/roLNssus



PO OTMI STATUS CHECK
RAUTINE tRNY)

SET THF OREFFPRER
ATTITUNE FL AR

SET THE STATE VRrIcrR
FIAL TN THF | M

SET IIPPMATE FLAG

reen THE RENDEZVOUSR
NOTIFES WARK CPUNTFR.

asesss s rnrrrémanE RS

R N Y IR TN}

MANT TR DSKy:
ABSERYE NSy AY
ne pan

N0 M) STATUS (HFrK
POUTIME (RO2)Y

B2ICNLOSSPS

1A
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#30

#40

#50
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70



TERN THE RENNFEZIYMS
VHF DANGING MARK
COUNTER,

EXTRAPMLATE PRRMA-

NFNT STATE VECTNRS

(LM AND CSM™) T THFE
PRESENT TIME USING

PRECTISION INTEGRA-

TIoM,

.

-
RENN .
P20 .
- -
- »
LR L]

IS TRACK FLAG SET?

.Y N
L] L]

. *

. L
- .

. FXIT
-

TS THE REFSMMAT FLAN
SFT?

-

oM
.
.

EXTT

L O T S S S S

)
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%00

2100

2110

#120
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e
LR
606
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+2?2

4
PCR
506

/0

CALL THF RENPETYNUS
DATA PRNCESSTNG
?AUTINE [R22)

SET P61 CNUNTFR
EOUAL TC 2FRD,

SET L% TARGFET FLAG
EAR USE BY AUTN
rpTIrS enSITIONIMG
eAUTINE (RSP},

na TeRACKING ATTITUDF
AMTINF (R&E1) WHICH
WILL CALL ATTITHNF
MANFUVER POUTIMNE
[2AN)

2 & ® 4 5 P 2 & * 8 8 8 4 % & 8w

+ w

L T Y

. .
assssE s BB BB IR AR RS

. .
sEases s essasrarRsaR S

THF RFNOE VNS DATA
PRACESSING POUTINF
1S NOW AUTAMATIC

DR TRACKING aTTITUNE
ANUTINE (RA1Y) WHICKH
WILL FALL ATYTIYUDE
MAMEYER RNOTINF
tesn)

LA X W N ]

L ORI S O B I I I )

« 2 3 8 1 8 8 8 8 B s 8

2n/0Nt NSSIIe

1A

#130

140

#2150

#160
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. . . P20/CNLOSSUS
e i _—— #170
CALL THF AUTD NeTICS . THFE AUTO OPTICS BNS- .
POSTTINNING POUTTINF  seesveennnsrsnssasess JTTINNING POUTINF .
(r52y . (R52) AND THF TRATK-
-------------------- ING ATTITURE ROUTINF
. {R61) APE NOW AUTN-
. MATIC . .
L[] L] -
- L) »
. . . #lao
. no ot DESIRE TN .
. TERMINATE P207? -
. .Y N .
- - L4 .
- - L N NN B )
. -
. . #190
. no 1 NESIRE TN
. SELECT CMC IDLING
- PROGRAM{PONL?
. Y N
L -* -
WAIT FOR KEYRNARD . SFLECT CMC . #200
ENTRY, esewestsrearannves TDLEING PROGRAM .
. (PNOY., .
KFY Iy .
v3TFOOF .
PESPONSF T wvsge  mmmmmmmaa
ne yaTeNne . KFy Tn
TMMEDTATFLY, nesst st s snesarsannrssnannanas VOOL ¥210
.V N .
«5 .3 .
.6 I7 -
-F lr L N}
N .
N FxTr npn
'f
#2720

1A

proJrOI NSNS

« " & ® & 8 2 R 8 ¢ 3 o g 4
. LI B R R ]



Ir

TINE

L]
on Yo cMe « DASERVE
IDLING PROGRA™ . veevecsssasasnscas NISPLAY NF pnQ,
to00) VIA ROD - .  —mmmmem— e m——————
(NNTE: BOO .
WILL TERMINATE .
THE PENDETVOUS, aee
TRACKy ANE P- .
NATE FLAGS AND FXIT P20

ALSN THE AUTC
neTICS POST-
TINNING RNMU-
TINE (RS2))
AND THE PENT?-
VOUS NATA peC-
CESSING ROUT-
ITNF (r22}

* 8 & 8 4 @ 8 ¢ B B g 8 P & 8 B B A oa s s s

TERMINATE
THE pEN-
neEZvOUS,
TRACK,
AND, yP-
OATE
FLAGS aND
THE AUTO
0PTICS
roSTTTION-
ING Rnll-

18523

AND THE
RENDET~
vOuS DATA
PROCESS~
NG ROUT-
TNE (R22}

28 8 8 8 # 9 & & 8 B 8 8 8 s &8

1S P20 THF
TNLY PRN-
GCRAM RUN=-
NTNG?

LI IR A N )

e20/roLrssys
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#1250

#9260
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PURPOSFE =

ASSUMPTIONS:

PROAG
CONT

GRAOUND TRACK DETECMINATION PROGRAM (P21t LCGIC REV L& UT/GR/6R

{1} TC PROVIDF THE ASTRONAUT DETAILS OF HIS CROUND TRACK WITHRUT THE NFER FOR GROUND COMMUNICATION.
(1) THE PROGGRAM 1S SELECYEL 8Y YHE ASTRCNAUT BY CSKY ENTRY,

(2y THIS PROGRAM MAY AF SELECTED WHILE THE CSM IS [M FITHER EARTH CR LUNAR ORRIT TN DEFINF THE GROUND TRACK OF
FITHER THE LM CR CSWw,

(3) THIS PROGRAM ASSUMES THF VEHICLE WHCSE GRNUND TRACK PARAMETERS ARE CALCULATED T REMAIN IN FREE FALL FROM THE
PRESENT TIME UNTIL T LAT (LOMG.

M CROUND CREW THECKLEST TIME TOTAL
TIME
+CREW
« PRCGRAM

«SELECTION

START GROUNT TRACK . KEY IN GROUND TRACK

DETERMINATION sssesvrssncsnsnsssns DETERMINATION

PROGRAM (P21), . PRNGRAM (P21} #10
NISPLAY PRNCRAM 21 V3TE21E

. MONITOR DSKY:
ssessssssesassssssea JASERVFE DISPLAY NF
. PROGRAM 21
““““““““““““ #2212

L T
+ s 8 8 s e
* 5 4 * + o8 8 8w
4 s 8 4 & ® 4 #
. [T T Y

s s 4 3 2 & 2 & 0 o 2 & =
.
.

.
.

. pzlr/sCcoLeosSsusS
PZ1/LUIIMINARY



sesstaesw

FLASH VERB-NOUN TO
REQUEST RESPONSE ANOD
DISPLAY OPTION CODE
FOR ASSUMED VEHICLE
(LM OR C5M™)

Y04 NOS

Rl 00002

R2 0000X

R3 BLANK

R1 IS THE CPTION
CODE FOR ASSUMED
VEHICLE.

R2 1S THE ASSUMED
OPTICN:
00001 - THIS
VEHICLE
00002 - OTHER
VEHICLE

WAIT FOR KEYBOARD
ENTRY

TERMINATE FLASH UPCN
RECEIPT OF PROCEED
OR NEW CATA.

P +NEW
«R «DATA
0 -

«C ——————
53 STORE
oF NEW

«D NATA

-
assss snay

-
S50 ss0senvwe

MONITNR DSKY:
OBSERVE VERB-NOUN

FLASH TO REQUEST

RESPONSE AND [DISPLAY

OF OPTICN CODE FOR

ASSUMED VEHICLE

{LM DR CSM),

IS THE ASSUMED
aPTION CANRRECT?

<

LK B I T BN I B 3

KEY IN
PROCEED

KEY IN V22E
AND LOAC THE
DESIRED OPTION
INTD R2

LR RN

s * 8 & ® 4 & 8 8 B g % P & 8 8 4 % 4 6 & 0 & 8 2 e s & % & b w0

e % 0 9

P21/COLOSSUS
P21/LUMINARY

P21/7C0OLOSSUS
PZ1/LUMINARY
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#40

#50
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#70

#80
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HOL D

SNAP

L L I e D D R R R RN DN RN T D R DN RN D N RN R RN N R B Y R R R N S S T T T R T R R T SR T T )

*® 8 82 2 & & & 5 8 0 & 2 A & B g B s 8 e bR a4 NN Yoo

*« & 8 ® & 2 8 & &

FLASH VERB-KOUN TO
REQUEST RESPDONSE AND
DISPLAY T LAT LONG:
V06 N34
R1-T LAT LONG-HRS
R2-T LAT LCONG-MIN

R3-T LAT LONG~-SECS

T LAT tONG - TIME
(GET) AT WHICH LAT
AKD LONG CF VEHICLE
PCSITION IS DESIREC
IN HRS, MINS, SECS
TO NEAREST .01 SEC,

-

WAIT FOR KEYBOARD
FNTRY

TERMINATE FLASH UPDN
RECEIPT DOF NEW DATA

OR PROCEECD
«NEW P
«DATA LR
. «C

————— .C

STORE «E

NEW N 3

DATA «C

-
IR R R TN RN RN XY

N

¢« % % & & ® 3 & 3

MONITOR DSKY:
OBSERVE VERB-NNUN
FLASH TO REQUEST
RESPONSE AND DISPLAY
OF T LAT LONG. AM T
SATISFIED WITH THIS
TIME?

N Y

L] -

- -

L] L

L] -

y —mm————
« KEY IN

« PROCEED

KEY IN V25E AND LOAD
DESIRED T LAT LONG.

IEE R Y ENE N

® & & B 4 9 & 8 4 B 8 ¥ P w w8 W g R

LI I R T I Y R I )

LA L I D D L I I D DR T DR D RN R RN RN RN R NN R TN RN Y RN RN T RN DN TN R T TN R TR R Y BEE Y DY TN Y RN T T T T T T R Y T T N N T

)

P21/C0OLOSSUS
P21/LUMINARY
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HOL D
LR R I 3 J

SNAP

Fu

O & % & B 8 8 g & 4 8 & b 5 % & B 0 3 0 4 8 S 8 & 8 3 8 B 0B & B a0t s s b s S 8 s oS s s

a0 » 8 »

CALCULATE LATITUDE,
LCNGITUDE "AND ALTI-
TUDE OF VEHICLE AT
T LAT LONG

L]

FLASH VERB—NOUN TO
REQUEST RESPONSE AND
DISPLAY LATITUDE,
LONGITUDE AND
ALTITUDE:

V06 N4&3

R1-LAT

R2-LONG

R3I-ALT

LAT-LAYITUDE OF
IN DEGREES TO NEAR-
EST .O@I DEGREE.

LONG-LONGITUDE OF
VEHICLE. + IS EAST.
IN DEGREES TO NEAR-
EST .01 DEGREE.

ALT-ALTITUDE OF
VEHICLE ABOVE THE
LAUNCH PAD RADIUS
(EARTH ORBIT) OR
THE LUNAR RADIUS AT
THE MOST RECENTLY
DEF INED {SEE SECTICN
5 OF R57T7)

LANDING SITE (LUNAR
ORBITY. IN NAUTICAL
MILES TO NEAREST .1
L

* 8 8 & » B B 8 8 & b s o0

(X ETRFENEERNEELRER S

MONITOR DSKY:
OBSERVE VERB-NOUN
FLASH TG REQUEST
RESPONSE AND DISPLAY
DF LATITUDE, LONGI-
TUDE AND ALTEITUDE

s % & & 2 B 8 8 4 & ¥ & 8 & 4 8 & 8 % & & B 9 BB 8 s b A AN RN s

l..llI.....-'..l.l.l.l.....l.l.'.l...'l.l...‘I.lll.'lll...."..l

P21/COLOSSUS
P21/LUMINARY

P21 /7COLOSSUS
P21/LUMNINARY
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+4+
+06
+* 4

. L] L] L]
. . DO | WISH TO CRBTAIN B
. . NEW PARAMETERS FOR .
. » A TIME 10 MIN. .
. . LATER THAN THAT .
. . WHICH APPLIES TO .
. . PRESENT DISPLAY? .
- L] N Y -
L] . L] . L]
- - - - -
- WAIT FOR KEYBOARD . WHEN FINISHED . -
. ENTRY eesssvescanssnnsease WITH DISPLAY [ -
- . KEY IN . .
. PROCEED . .
- - . .
L] . - -
L - . *
L] - -
. TERMINATE FLASH UPON . « WHEN FINISHED .
. RECEIPT OF RECYCLE tesssssessensennane « WITH DISPLAY KEY .
. DR PROCEED . « IN RECYCLE .
- - V32E -
- «R «P - .
L] 3 R L] L] -
L] +C M3 L} - -
- Y +C - L] L
- .c .E - L) -
- oL «E - - -
- .E T ID - L .
- - - - [T RERER RS LN
- - - -

- - - .

L] L] -

. INCREMENT T-LAT- . .

. LONG BY 10 MIN. . .

. - - -

- L] - -

- - L] -

(TR R TR R RN Y] L] -

DO ROUTINE ROO assssevsesnssesseass D0 ROUTINE ROO
EXIT EXTT

)

P21/COLOSSUS
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PR PDSE:

ASSUMPTIONS:

ORBITAL NAVIGATICN PRCGRAM {P22) LOGIC REV 11 11/26/568

(1) TC LOCATE ANC TRACK A LANDMARK SUITABLE FOR NAVIGATION PURPOSES.

t2) TC CBTAIN SICHYTEING MARKS ON THE CHOSEN LANDMARK.

{3} TO CALCULATE THE CRBITAL PARAMETER CHANGES CENERATED BY THE LANDMARK SIGHTING MARKS.

(4) TO DISPLAY THE CRBITAL PARAMETER CHANGES GENERATED BY THE FIRST SIGHTING MARK ON A LANDMARK, FOR DECISION BY THE
NAVIGATOR/GRCUND AS TC THE VALIDITY DOF THE LANDMARK AND NAVIGATION PROCESS PRIOR TD INCORPORATION OF STATE VECTOR
CHANGES AS A RESULT OF THE SIGHTING MARKS.

{5) TC FROVIDE UPCATEC CCCRCINATES OF THE KNOWN LANDMARKS,

(6) TO PROVIDE CCORCINATES OF UNKNOWN | ANDMARKS,

(7) TO TRACK A PRELGADEC LANDING SITE.

(8) TO PROVIOE CCORCINATES CF A NEW LANDING SITE(TREATED AS AN UNKNOWN LANDMARK)

(9) TC PROVIDE CCORCINATES CF AN OFFSET LANDING SITE,

(10) ;TT:BINT THE OPTICS ALCNG AN ADVANCEL ORBIT CRCUND TRACK FOR THE PURPOSE OF TRACKING AND MAPPING A NEW LANDING

(1) THERE ARF 25 KNCWN LUNAR LANCMARKS STORED IN FIXED MEMORY IN THE CMC AND ONE LANDMARK MAY BE STORED IN ERASABLE
MEMORY [N THE CMC. THE 1L ANDMARK STORED IN ERASABLE MEMORY [S REFERRED TO AS THE LANDING SITE AND IS DESIGNATED BY
LANCMARK CCDE NUMBER 01, THIS CODE IS AVAILABLE FOR LUNAR LANDMARK STORAGE ONLY.

(2} THERE ARE TWG TYPES OF LANDMARX TRACKING METHODS:
(AY WKACWA® LANDMARK TRACKING — THE TRACKING OF AN EARTH L ANDMARK MADE KNOWN YO THE CMC BY LATITUDE, LONGITUDE
OVER 2, AND ALTITUDE AND THE TRACKING OF A LUNAR LANDMARK MADE XNOWN TO THE CMC BY ITS LANDMARK CODE
NUMBER DR BY LATITUDE, LONGITUDE OVER 2, AND ALTITUDE.

{B) "(UNKNOWN)I™ LANOMARK TRACKING - THE TRACKING OF A LANDMARK OR SURFACE FEATURE IDENTIFIED TO THE CMC AS AN
UNKNOWN LANDMARK, ONE WHOSE COORDINAYES ARF NNOT KNOWN.

{3} THERE ARE TWO TYPES OF LANDING SITE MAPPING METHODS, IN EITHER CASE THE LANDING SITE COORDINATES MAY BE STORED IN
CMC MEMODRY (REFER TO ASSUMPTYION 1), THEY ARE:

(A} LANDING SITE DESIGNATION —~ TRACK AND MARK ON AN UNKNOWN LANDMARK, STCRE THE RESULTING COORDINATES IN

LANDMARK CODE Cl. IF MAPPING ONLY 1S DESIRED, I.E. NO STATE VECTNOR CALCULATICN OR CORRECTIONS, THE
ASTROMAUT NEED TAKE CALY ONE MARK.

P22/COLDSSUS
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PCN
562

97

P22/COLOSSUS

(B} LANDING SITE OFFSET — WHILE TRACKING AND MARKING ON A PRIMARY LANDMARK (KNOWN OR UNKNOWN), POINT THE
OPTICS SLOS AT THE CHOSEN LANDING SITE AND MARK [T ONCE, (AT LEAST ONE MARK ON THE PRIMARY L ANDMARK MUST
HAVE BFEN WATE PRICR T THIS)}, THEN CONTINUE MARKING ON THE PRIMARY LANDMARK. STORE THE RESULTING
CODRNINATES OF THE OFFSEY LANDING SITE IMN LANDMARK CODE Gl, THE ASTRONAUT HAS THO WAYS OF DEFINING TOD
THE CMC WHICH MARK WAS MADE ON THE OFFSET LANDING STTE. THEY ARE:

1. KEY IN VS2E AFTER MARKING ON THE OFFSET LANDING SITE. THIS WILL SET THE INDEX OF OFFSET DESIGNATOR
ECUAL TO THE VALUE OF THE MARK COUNTER.

2« STMPLY MARK CN THE OFFSET LANDING SITE BUT MAKE A MENTAL NOTE OF WHICH MARK IN THE SEQUENCE [T WAS
ANC THEN SET THE INDEX OF OFFSET DESIGNATOR TO THAY VALUE WHEN IT IS DISPLAYED FOLLOWING THE SIGHTING
MARK RCUTINE.

(4) ACQUISITION OF A LANDMARK MAY BE AICFD BY THE CMC BY USE OF THE AUTOMATIC OPTICS POSITIONING ROUTINE [RS52).
CARE SHOULD BE EXERCISEL WHEN AN UNKNOWN LANDMARK IS CHOSEN TO KEEP THE OPTICS OUT NF THE CMC MODE TO AVOID POSSIBLE
PROGRAM ALARMS,

{5) ACQUISITICN CF A PRELCACED LANDING SITE MAY BE AJDED BY KEYING LANDMARK CODE Ol INTO THE VOSNTO DISPLAY FOR USE BY
THE AUTCMATIC OPYICS POSITICONING ROUTINE (R52). TO IMPROVE THESE CODRDINATES REFER TO ASSUMPTION 3,

(6% DURTNG LUNAR COREIT WHILE IN THE CMC I0L ING PROGRAM (PQO} THE LUNAR LANDMARK SELECTION ROUTINE {R35) IS AVAILABLE
TO AID THE CREW IN THE SELECTICN OF APPROPRIATE LANDMARKS PRIDR TO THE SELECTION OF THIS PROGRAM.

(7} THE GROUND TRACK CETERMINATICN PROGRAM (P211 IS AVAILABLE TO AID THE CREW IN CHOOSING APPROPRIATE LANDMARKS PRIOR
TQ SELECTICN OF THIS PRCGRAM.

(8) THE GROUND TRACK DETERMINATICN PROGRAM (P21) 1S AVAILABLE TO THE CREW FOLLNWING THIS PROGRAM TO PROVIDE UPDATED
GROUND TRACK INFORMATION.

(9} POSSIBLE ATTITUDE CCNTROL METHODS MIGHT BE AS FOLLOWS {IN ALL CASES CARE MUST BE TAKEN TO MONITOR POSSIBLE
IMPENDING IMU GIMBAL LOCKY,

[A) MANUAL CCANTRCL BY THF PILOT CR NAVIGATOR WITH THE ROTATIONAL HAND CONTRNLLER,
{B} MANUAL RATE CONTROL BY THE NAVIGATOR W{TH THE MINIMUM JMPULSE CONTROL IN THE GNC FREE MODE,

(10} THE PROGRAM FAY BREf FERFCRMEC WITH SIVB ATTACHED IF THE LAUNCH VEHICLE GUIDANCE SWITCH 1S PLACED IN THE CMC
POSITION THFREBY PERMITING SIVB ATTITUDE CONTROL WITH THE ROTATIONAL HAND CONTROLLER. GNC A/P CONTROL IS
RECUIRED IN THTS CASE.

{11) THE IMU MUST BE CN ANC ALIGNEC IN ORDER TO COMPLETE THIS PROGRAM,

(12) SELECTION OF THIS PROGRAM WILL TFRMINATF THE RENDEZVOUS NAVIGATION PROGRAM {P20).

{13} THE PROGRAM TS5 SELECTED BY THE ASTRENAUT BY DSKY ENTRY.



CMC

START ORBITAL
NAVIGATION

PROGRAM (P22)
DISPLAY PROGRAM 22

DO MU STATUS CHECK
RCUTEINE (RO2}

a & 4 2

RESET THE RENDEZVIUS
FLAG

COMPUTE ANGLE BE-
TWEEN ¥ AND V X R,

-5M - -
THIS ANCGLE IS THE
MAGNITUDE NF THE
MAXIMUM POSSIBLE
MIDOLE GIMBAL ANGLF
ASSUMING THE SC x
AXTS IS KEPT IN THE
ORBIT PLANE,

GROUND

-
(AN EEREREENNIRER NS ENN )

»
I EE R R E R RN TR RN NN RN

- *
(RN Y FEERE RN EEENRYNNY

CREW

« CREW PROG.
« SELECTION

KEY IN ORBITAL
NAVIGATION PROGRAM
(P22}

V3TE22E

MONITOR DSKY:
OBSERVE DISPLAY
OF PROGRAM 2?2

DO IMU STATUS CHECK
ROUTINE (RO2Z}

CHECKLIST

TIME

P22/COLOSSUS

TOTAL
TIME

#10

%20

#30

#40

#50



+e
+11
e

PCN
580

HOLD .

SNAP .

160

RESET RENCWFLAG
{ SEE P20}

-

FLASH VERR-NOUN TO
REQUEST RESPONSE AND
DISPLAY MAGNITUDE OF
MAX POSSIBLE MIDDLE
GIMBAL ANGLE IF THE
X AXIS IS HELD IN
THE ORBIT PLANE.

V06 N&S

R1:BLANK

RZ:BLANK

R3:1MGA
IN DEG. TC NEAR-
EST .0} DEG.

® & & & & & & & @&

WAIT FOR KEYPOARD
ENTRY:

TR RS T EY R NN RN RER XN

ADVISE CREW -
ON ANT!CI_ st s ansas
PATED G+N .
ERRDRS AND
SURSEQUENT
PROCEDURES

MONITFOR DSKY:
ABSERVE VERB-NOUN
FLASH TO REQUEST RE~

SPONSE AND DESPLAY
DF MAGNITUDE CF MAX
POSSTALE MIDDLE
GIMBAL ANGLE IF THE
SC X AXIS IS KEPY IN
THE ORBIT PLANE

IS MGA GREATER THAN
60 DEG? IF 50, IT IS
ADVISABLE TO REALIGN
THE IMU IF TIME PER-
MITS.

-

.N

HAS THE ISS BEEN
ALEGNED IN THE
PAST 3 HOURS?

.N

-«

s 8 8 * 5 % 8 8 3

SHALL I BYPASS
IMU ALIGNMENT?
«N .Y

L]

® % 8 % 82 & 3 ® 4 & B % 0 B 4 " 5 " F s ¢

% » & & 8 ¥ 5 3 & & 8 " ¢ 2

P22/COLOSSUS

P22/COLOSSUS

)

#60

#70

#80

#90

*#100



101

TERMINATE FLASH UPON
RECEIPT DOF PROCEEC
OR NEW PROGRAM

P «NEW
R «PRCG
«0 .
.c LE N J
«E .
+E EXIT
«D P22
L]
-A.
SEE BELOW

-*

LR J

0 0 b 2 & 2 b,

SET THE INDEX OF
OFFSET DESIGNATOR
EQUAL TO ZEROD.

RESET MARK CATA
VALID BIT FCR INFCR-
MATION TO OCWNLINK,

[ ENY YN ETNENIEEENLESE)

SELECT IMY
REALIGN (P52},
WHEN COMPLETE,
RESELECT THIS
PROGRAM,

EXIT P22

KEY IN PROCEEC

L I T R A )

&« & & 8 2 " % 8 ¥ B 0 s s

2 & 8 @

CONTROL ATTITUDE
FOR LANDMARK
ACQUISITION

HAN

SEE BELOW

)

P22/COLOSSUS

P22/C0DLOSSUS

#1110

4120

#130

#1140

#150



PDSS
HOLD .

SNAP .

+4+
+11
+4

PCN

164

& & 8 4 F 8 & & 6 3 8 & 2 3 S B8RSR oy

® ® & o = B a2

IS THE SPACECRAFT
IN LUNAR QREIT?

«N

G0.70

npw

BELOW

L

.Y

4 & & B 5 4 & 3 ¢ & & & & 3 82 B s @

A=1,

FLASH VERB NOUN TO
REQUEST RESPONSFE AND
DISPLAY LMK CODE:
VOSNTO
R1-BLANK
R2 ABCDE
R3-BLANK

A=1 [IF XNOWN LMK

A=2 TF UNKNCHWN LMK,

B= INDEX OF OFFSET
DESIGNATOR

C= NOT USED IN THIS
PROGRAM

DE-LMK [D NOC N

NOTE: THE PROBASBLE
CPTIONS ARE:

DE =00~
LANDMARK
KNCWN BUT
NOT STORED
IN CMC
MEMORY
DE>00-
LANDMARK
KNCWN AND
STCRED

-

sasedosass

-
s & & % & & &

1S THE SPACECRA
LUNAR ORBIT?

FT IN

-

«N
-

G0.T0
npn

BELOW

LUNAR ORBIT

. * & & 9 B

MONITOR DSKY:
OBSERVE VERB NO
FLASH TO REQUES
RESPONSE AND OI
LMK CODE.

TO HAVE THE AUT
IC OPTICS POSIT
ING ROUTINE (R5
POINT ALONG THE
GROUND TRACK CF
ADVANCELC ORBTY
60 DEGREES AHEA
THE SPACECRAFT
CHANGE THE LAMD
CODE TO PX (WHE
>3 ANC X DEFINE
MANY DRBITS AHE
ARE DESIRED). T
CODE IS USED ON
THE AUTCOMATEIC O
POSITIONING ROU
(RS2} AT THIS T

. & &4 % 4 & B 8 @

UN
T
SPLAY

OMAT—
ION-
2)

AN
AND
D OF

MARK
RE P
$ HOW
AD
HIS
LY BY
PTICS
TINE
IME,

® & 9 8 & ® 8 ¢ 8 ® & 5 0 B 9 % 4 8 B 3 g 6 " b

. & & & 3 8 & 8 B

P227COLOSSUS

P22/C0LBSSUS

)

%160

#170

#180

4190

1200

#210
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++
+11
++
EDIT

® & & & 5 & B » 0 & 4 & & P b B 2 8 & b a & 8 » 4 s & & a2 3 s % & 3 2 ¥R oo

I Y T R I I

A=2. DE NOT

MEANINGFUL

UNKNOWN

LAKDMARK.

WAIT FOR KEYBOARC
ENTRY

*

po 1
GATE

WISH TO NAVI-
ON AN UNKNOWN

LANDMARK?

-

& 4 4 p & % ¢ & & @8 % 8 g ¢ 3 B B s " 29 8

DO I DESIRE THE
USE OF THE AUTD-
MATIC OPTICS
POSITIONING
ROUTINE {RS52)

TO AID IN ACQUI-
SITION?

oY

DO 1 WISH TO
NAVIGATE ON
THIS LAND-
MARK?

. . s et

Y «N

& & & & & & & B &

# & 9 & & » 8 3 B

-
® & & 0 & % 0 B B & BB

KEY IN

V22F AND
LOAT NEW
LMK CODE

= s % 0
* & & o

LN B L I D I I I Y I DK I I T D D D N TR DT TR DN D DR BT RN D BN NN RN R NN 2N N N TR RN RN DY RN RN BN R R R RN IR N N I R R B B

¢ * % @

)

P22/COLOSSUS

P22/COLOSSUS

n220

4230

#240

#250

2260
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T
. . KEY IN
- LR R N NN LN E N ] PRDCEED
. TERMINATE FLASH UPON e e
. RECEIPT OF PROCEEC
. OR NEW DATA
- .N .P
. oM .0 9280
L] L] .c
L ] .D 'E
. A E
a .T .D
- .A -
- » -
. STORE . #290
. NEW DATA .
- —————— [ ]
E ] [ ] L ]
- L ] -
-
1S 0 ¢ DE < 327 wg» 9300
.v IN -
[ 3 - -»
1S A = 17 . EARTH ORBIT
{ KNOWN LANDMARK) .
.Y N . 2310
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POSS
HOLD .

SNAP

* & 8 # w @

{S DE > n?
{STORED LANDMARK)

=z

Y

npn

® o % ¢ 8 & & b v 9 @

- -

FLASH VERB~NOUN
TO REQUEST RESP-
ONSE AND DI SPLAY
LMK COORDINATES:?
V06 N89
R1-LAT
R2Z2-LONG/2
R3-ALT

R1-LAT IS LATE-
TUDE OF LMK IN

DEG TO NEAREST

- 001 DEGREE, +

1S NORTH

R2-LONG/2 158
LONGITUDE OF
LMK DIVIDED BY
2, IN DEGREES
TO NEAREST .00l
DEGREE, + IS
EAST

R3-ALT IS ALTI-
TUDE OF LMK
ABOVE THE FISCH-
ER ELLIPSOID

IN EARTH DREIT
ABOVE THE MEAN
LUNAR RADIUS FNR
LUNAR ORRITY

IN NAUTICAL
MILES TN THE
NEAREST .01 NM,

L L DR L e I T R D D D D R SR R NN IR K REK NN N NN IR DA R AN RN BT R REE NN R TN R N N R R R R SR

LI N I I I I O D TN T RN RN DN N DL N IR TN T TN R RN N R BN TN T R REY R NN R T N R T T R I T T Y R T RS R R R T T R I B )

R

MONITOR DSKY:
OBSERVE VERB-NKOUN
FLASH T0 REQUEST
RESPONSE AND DISPLAY
LMK COORDINATES FDR
USE ONLY BY THE AUT-
OMATIC OPTICS PDSIT-
IONING ROUTINE {R52)
AT THIS TIME.

DO I WISH TO NAVI-
GATE ON AN UNKNOWN
L ANDMARK?

Y. N
« DO | DESIRE THE
« USE OF THE AUTO-
« MATIC OPTICS
+» POSITIONING ROU-
« TINE (RS52) TO AID
« IN ACQUISITION?
- ‘N v

SET OPYICS

MODE SWITCH

TO MANUAL.

* T 5 8 8

¢ 8 & & 0 52 2 0 s ¢ 0 a2 s s kAR RS R A s e s s RN s s

)

P22/COLOSSUS

pz2rcoLOSsusS

#320

#330

#340

#3150

#3860

LERS
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TERMINATE FLASH
UPON RECEIPT
OF PROCEED QR

WAIT FOR KEY-
BOARD ENTRY

4 8 % B % 8 B % 8 & 8 % 8 % d B 8 b s B 8 4 g &t R s b

NEW DATA
.~ .P
«E R
N «0
«D «C
'A .E
.T .E
oA <D
«5STORE .
«NEW .
«DATA -
o= -
ase e L]
SET SIGHTING FLAG TO

LMK FOR USE BY
SIGHTING MARK AND

AUTC OPTICS POSITION-
ING ROUTINES.

LEXRERERLE NN ]

& & & 8 & u 4 & 4 5 s

KEY IN

AM | SATIS-
FIED WITH
THESE VALUES?
.Y IN
PROCEED .
L]
-

KEY IN V25E AND
LOAD LMK PARAMETERS:

* & & 8 & 8 B 8 S B 8§ s % % &N &K P E 3 e s s e

P22/7COLOSSUS

P22/COLOSSUS

)

#3280

#390

#410

#420
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HOL D

TES b e

SNAP

L e e e e N L I N I N N N N N A A I I I N I )

SET MARK [INDEX TO S
FOR USE BY SIGHTINC
MARK ROUTINE (R53)

DO AUTO OPTICS
POSITIONING
ROUTINE (R52).
INCLUDES SIGHT-
ING MARK ROUTINE
{rRS3}.

FLASH VERB-NOUN
TO REQUEST RESPONSE
AND DISPLAY LMK DATA
V05 NT1
R1-BL ANK
R2-ARCDE
R3-BLANK

A=1 IF KNOWK LMK

Ax2 TF UNKNCHN LMK,

8= INDEX OF OFFSEY
DESIGNATOR

- €= NOT USED IN THIS

PROGRAM,
DE=LMK ID NO N

NOTE: THE PROBABLE
CPTIONS ARE:
A=1y DE=00-
L ANDMARK
KNOWN BUT
NCT STORED
IN CMC
MEMORY
A=1, DE>00-
L ANDMARK
KNOWN ANC
STORED
A=2, DE NNT
MEANENGFUL ¢
UNENOWN
LANDMARK,

- .
AR R R AR N NN YR

*
( E R R RN YRR YR NT NN ERY

-

DO AUTO OPTICS
POSIT IONING
ROUTINE {RS52).
INCLUDES SIGH-
TING MARK ROU-
TINE (RS53),

MONITOR DSKY:
OBSERVE FLASHING
VERB-NOUN TO REQUEST
RESPONSE AND CISPLAY
LMK DATA

OID I MARK AN OFFSET
LANDING SITE AND SO
INDICATE BY KEYING
IN V52E FOLLOWING
THE MARK?

L R R R R T

-«
z

MAKE SURE B COR-
RESPONDS TC THE
MARK MADE ON THE
OFFSET LANDING
SITE DR IS SFY TO

*« & & 5 & 0 @

)

P227COLNOSSUS

P22/COLOSSUS

#430

R44()

#450

460

#4T0
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S 8 8 & 8 F & % 8 K 8 B B B AN SR A R AN e

WAIT FOR KEYBOARD

ENTRY

TERMINATE FLASH UPCN
RECEIPT OF PROCEED

OR NEW DATA

N
IE
'h

+P

a 8 & o & & 2 & @ |
)
m
A
[on ]
.

-
MAKE SURE B RE- -
MAINS UNCHANGED .
[F A OR DE ARE -
CHANGED. .

IS THE DATA IN R2
CORRECT FOR THIS
SIGHTING?

NOTE: IN EARTH DNRBIT
DE MUST BE SET EQUAL
TO 00 BECAUSE LAND-
MARK CODE 01 IS
AVAILABLE FOR LUNAR
LANDMARKS CNLY.

<

«N

« KEY IN V22E AND
« LOAD CORRECY
« DATA,

KEY IN PRCCEEC

P22/COLOSSUS

P22/7COLGSSUS

)

#480

#490

#500

#510

#520

#530
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POSS
HOLD .

SNAP

1o
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FLASH VERB-NOUN
TO REQUEST RESP-
ONSE AND DISPLAY
LMK CONRDINATES:
V06 N89
R1-LAT
R2-LONG/2
R3-ALT

R1=tAT IS LATI-
TUDE OF LMK IN
DEG TO NEAREST
+»001 DEGREE,

+ IS NORTH

R2=LONG/2 I3
LONGITUDE OF LMK
DIVIDED BY 2.

IN DEGREES TO
NEAREST .001
DEGREE + IS EAST

R3=ALT IS ALTI-
TUDE OF LMK
ABOVE THE FIS-
CHER ELLIPSCID
FOR EARTH AND
MEAN LUNAR RADI-
USs FOR MOCN. IN
NAUTICAL MILES
TC THE NEAREST
«01 NM,

WAIT FOR KEY-
BOARD ENTRY

& 4 & 8 8 & & B 8 4 ¥ 8 a2 B B g B s 8 o9 % ¥ & 8 8 e 8 B g B & A k& 3 o ss B e b s E s R s

IR R R EE LN N

MONITOR DSXYs
OBSERVE VERB-N
FLASH 7O REQUE

OUN
ST

RESPONSE AND DISPLAY

LMK COORDINATE

S

& &4 % o % B B » 0 2 » 0 B e B 2B s

AM [ SATISFIED WITH

THESE VALUES?

Y.

KEY INh PROCEED

N

\-/'n-.-oo--ollooiuu-

[ T T T T S S T N TR TR DY TR TR Y R T ST T T R R T T N TN N R R Y Y N BN NN BT R Y RN R RN NN N BT N R R N RN I RN I DL I D L R B
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#600

#610

#620

#630
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. = . . . P22/C0LOSSUS
« » TERMINATE FLASH . KEY IN V25E AND .
+ o« UPON RECEIPT DO0F sssevesscsssacases LUAL LMK PAPAMETERS: .
« o PROCEED OR NEW - . —— .
« « DATA . . .
L - .N .p - - -
. . «E R . . .
- - ." .C - asesaswoas '640
- L ] - -c -
. . N «E .
« . oA oE .
_— 7 «0 .
. . A e
« » STORE NEW . .
« o DATA . .
e . #650
. - . .
e sassne . .
- - -
sesaseve . -
- - »
. ¢« e #660
SET THE DATA VALID
BIT FOR INFORMATION
TC DOWNLINK,
SET K = 0 #5670
.
SET U = 0
. #680
+4 -
+11 .
e .
PCN .
580 .
. P22/COLOSSUS
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p—

B A

i

s = & $ 4 & & 2 s & B & B ¢ & & p 0 B 3 B 5 B 3 B 8

" & ® &8 & & ® & » B % 4 % & = g B B &

IS J GREATER THAN
THE MARK COUNTER?

N ¥

GET JTH MARK DATA
FROM CMC STCRAGE

IS J = INDEX OF OFF-
SET DESIGNATOR?

'Y .N
- -
STORE MARK .
IN OFFSET .
DESIGNATOR -
LCCATION -
[ E R X R ] -
IS5 THIS THE
FIRST MARK?
Y «N

N

*e e

B ® & % # % B 8 o8 8 & 8 2 ¢ F ekt e

P22/COLCSSUS

P22/COLOSSUS

)

#5690

4700

¥710

#720

#730
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P22/COLOSSUS

3

R

1S THE KNGWN FLAG ¥740

RESET?

e
EDIT Y

»

=

-

COMPUTE AND
STORE LMK
LOCATION FRCM
FIRST MARK
DATA

_ #7150

8 & & & B b F 8 8 & 4 P s 8
* 8 % 3 " * B

-+
+11
++
EDIT

® & & & 5 5 % & % B B & & 0 g ¢ H e B 2 s 8

COMPUTE ORBIT PARA-
METERS AND LANDMARK
COORDINATE CHANGES
AS A RESULT OF THIS
SIGHTING MARK

4760

£170

4

POSS
HOLD .

SNAP .

. MONITOR DSKY: 0OB-
secensscscssess SERVE VERB NOUN
. FLASH TO REQUEST
RESPONSE AND DISPLAY
OF ORBIT PARAMETER
CHANGES #780

FLASH VERB NOUM
TQO REQUEST RES-
PONSE AND DI5-
PLAY ORBIT PARA-
METER CHANGES:

VOON43
RI-DELTA R
R2-DELTA V
R3-BLANK

ARE ORBIY PARAMETER
CHANGES ACCEPTABLE
FOR INSERTION INTO
CMC CALCULATICN OF
PNSITION AND VELO- 2790
cIvy?
Y «N
. . P22/7COLOSSUS

DELTA R-MAGNI-
TUDE OF THE
DIFFERENCE BE-
TWEEN THE POSI-
TION VECTOR
BEFORE AND AFTER
INCORPORATICN OF
THE LANDMARK

% B 8 8 8 & & 8 b 6 4 2 3 & P R P S R P S s s s s E Ao s s s e
L]
I....lioil..lﬁl..-...lﬂi......'.I.‘....""..'..l.l".l.l.ll..“l

b & % 8 F B * B s F 2 o ¥ B oA RN
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® & & 8% & & 4 5 & e p S 42 e T

s & 8 b ¢ % & 8 5 % b g 8w & b 8 b g oe s s 8 B s e st BN s EA e e

SIGHTING DATA IN
NeM. TO NEAREST
G.1 N.M,

DELTA V-MAGNI-
TUDE QOF TFE
DIFFERENCE BE-
TWEEN THE VELO-
CITY VECTOR BE-
FORE ANC AFTER
INCORPORATICN DF
THE LANCTMARK
SIGHTING DATA IN
FPS TO THE NEAR~
EST .1 FPS.

WAIT FOR KEY-
BOARD ENTRY

TERMINATE FLASH
UPON RECEIPY OF
PROCEED OR RE-
CYCLE.

+R «P
«E R
-C .B
5 «C
-C +«E
oL +F
«E +C
- L]

S

e« & & & & 8 & » 4 9 & & v 3 o0 8 b s

L I B I N L I I DT R D D R T D N BN I DY R B NN R N I D I O DR R D T B DN B L A N )
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sessssvans

IEE R RN NN

% & 2 ® & 3 % B 3 % S & 5 &8 & s s 4w ¥ ®

KEY IN PROCEED

KEY TN RECYCLE
¥32E

LR )
L]
Go TO
LTX]
ABOVE

P22/COLOSSUS
#800
#810
#820
#830
#840
P22/COLOSSUS
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POSS
HOLD

LR NN

SNAP

UPDATE CMC STATE
VECTOR AND COMPUTE
REVISED LANDMARK
CODORDENATES

IS THERE DATA IN THE
OFFSET DESIGNATOR

LCCATION?
oN Y
- -

MAP THE CFFSEY
LANDING SITE

FLASH VERB—NOUN YO
REQUEST RESPONSE AND
DISPLAY POTENTIAL
LANDING SITE COORDI-
NATES

V06 NB9

R1-LAT

R2-LCNG/ 2

R3-ALT

R1=LAT 15 LATITUCF
OF LMK IN DEG TN
NEAREST .001 CEGREE
+ IS5 NNRTH

2 4 9 3 & & 9 & 8 " 5 B o2 " ¥ oD

LA B LN

LI R D N T T T IO B R BN ]

OIC 1 DESIGNATE AN
OFFSEY LANDING SITE
FROM A PRIMARY LAND-
MARK BY USE OF V52F
FOLLOWING A MARK?

«YES «NO

MONITOR DSKY:
DBRSERVE VERB-
NOUN FLASH TO
REQUESY RES-
PONSE AND OIS~
PLAY OF THE
LANDVMARK COOR-
DINATES ON
WHICH [ WAS
MARKING.

"8 s ¢ 8 & " 5" s 8 8 ees

)

P22/COLOSSUS

p22/C0LOSSUS

#850

#0860

#870

#880

#890

#9300



e

R2=LCNG/2 15 LONGI-
TUDE OF LMK DIVIDED
By 2. IN DEGREES TO
NEAREST .001 DEGREE
+ IS EASY

R3A=ALT IS ALTITUDE
OF LMx AROVE THE
FISCHER ELLIPSQID
FOR EARTH AND MEAN
LUNAR RADIUS FOR
MOGOK. IN NAUTICAL
MILES TO THE NEAREST
«01 NM.

WAIY FOR KEY-
BOARD ENTRY

MONITAR DSKY:
DBSERVE VERS-
NOUN FLASE TO
REQUEST RESPONSE
AND DISPLAY OF
THE OFFSET LAND-
ING SITE COORDI-
NATES.

@ 8 8 8 % 5 8 & % & % 3 8 » o9 b B P B oo 4 8 vt oo,

» & & & 9 & 5 B & & & B & K+ 2 0" B

SHALL THESE CCORDIN-
ATES BE STORED [N
CMC MEMORY AND BE
DEFINED AS THE LAND-
ING SITE (LANDMARK
CODE 0117

NOTEL1: IF THESE CO-
ORDINATES ARE STNR-
EDs THE PREVICUSLY
STORED COORDINATES
OF THE LANDING SITE
WiLL BRE ERASEC, IF
THEY ARE NOT STORED
THE PREVIOUSLY
STORED LANDEING SITE
COORDINATES WILL BE
SAVED IN THE LAND-
MARK CODE 0Ol
LOCATION.

NOTEZ2: THE CAPARIL-
ITY OF STCRING THE
LANDING SITE IS ONLY
AVATLABLE FOR LUNAR
LANDMARKS, FOR THIS
REASON THE ASTRONAUT

P22/C0OLOSSUS

P22/COLOSSUS

)

#910

920

#9130

#940

#350



H1

TERMINATE FLASH
UPON RECEIPT OF

PROCEED DR
RECYCLE
«R «P
.E .R
.c Ic
'v .C
.c -E
‘L ‘E
.E .D
LN L]
L] L]
GO YO .
nAN .
ABOVE .

STORE THESE COORDIN-

ATES AS UPLCATED
LANDING SITE
PARAMETERS.

SHOULD ALWAYS KEY
ETTHER V32E OR V34E
ON THIS DISPLAY
WHEN IN EARTH ORSBIT,

+YES

.
4
o

-
A BESSSE NSRS ST LEBYERES KEY IN PRDCEED

KEY IN RECYCLE

Aassgsasseansvandnnsd

s 5 * 0 3 & 8 & b 4 kB

. V3ZE
- L .o
Go TO GO0 TO
nAw npn
ABOVE ABOVE
V34E

L I

)

P22/COLOSSUS

#9460

#3970

#980

#990

71000

#1010
p22/7C0LOSSUS



LoGIC
LOGIC

LOGIC
LOGIC
LOGIC

e

V34E
L]

-
LN J

-

DG RDUTINE (ROO)

[N RN RENENELNELERERNEJLEN S

EXITY
p22

CHANGE CUNTRCL NOTYES

REV O7
REY 08

REV 09
REV 10
REV 11

L]
PCR
PCR
PCR
PCN
PCN
PCN

mIT 66

RIT 116
M1T 83

206

552

580

594

L
a 8 8 & & 0 4 @

THE PROGRAM WILL
COME YO THIS POINT
FROM A V34E ON ANY
FLASHING DISPLAY,

DO ROUTINE (RGO}

P22/COLOSSUS

#1020

#1030



¢

PURPOSE:

ASSUMPTIONS :

R
+14
++
EDIT

PROG
CONT

CISLUNAR MINCOYURSE MAVIGATICN PRCGRAM (P23) LCGIC REV 14 11/727/68

(1) TO DO MIDCCURSE NAVIGAT ION BY INCORPCRATION OF STAR/JEARTH AND STAR/MOON NPTICAL MEASUREMENTS,

(1) THIS PROGRAM DOES NCT REQUIRE THAT THE IMU BE ON.
(2) TF THE IMU T35 NOT ALIGNED THE ASTRONAUT MUST ACQUIRE THE STAR/LMK OR STAR/HOR MANUALLY,.
{3) {(A) IF THE IMU IS ALIGNEN THE ASTRONAUT MAY ACQUIRE THE LMK/HOR AUTOMATICALLY.
{B) [F THE IMU 1S ALIGNED THE ASTRONAUT MAY ACQUIRE THE STAR AUTOMATICALLY,.
(C)} IF THE IML IS ON THE ASTRONAUT MUST TAKE APPROPRIATE PRECAUTIONS TO PREVENT POSSIBLE IMU GIMBAL LOCK.

(4) PRIOR TO EACH MARK THE PROGRAM WILL CALL FOR AN OPTICS CALIBRATION WHICH MAY BE DONE OR BYPASSED DEPENDENT UPON
THE STABILITY HISTCRY OF THE CALIBRATION (SEE PURPOSES AND ASSUMPTIONS OF R5T).

{5) TO PERFORM THE MARK THE ASTRONAUT SHOULD FINALLY SELECT MINIMUM EMPULSE CONTROL (EITHER GNCS OR SCS) AND THE
OPTICS SHOULD BE IN MANUAL IN ORDER TO MAINTAIN THE FIX.

{6) THE OPTICS SHOULD BE ON FOR 15 MINUTES PRIOR TO MARKING.

(T} THE CMC DCES NOT CHECK FOR NOON/EARTH NCCULTATION OR SUN BRIGHTNESS IN THIS PROGRAM

(B8) THIS PROGRAM TS DESIGNED FCOR ONE MAN QPERATION WITHIN THE CONSTRAINTS OF MCDE SWITCHING WHILE IN THE LEB,
{9) T+E SIGHTING IS ON THE BODY FOR WHICH THE STATE VECTCR IS DEFINED.

(19) A STAR SERIAL O WILL GIVE PthTY FATLURE, AND LANDMARK SERIAL 01 WILL NOT WORK.

{11} THE PROGRAM IS SELECTED BY THE ASTRONAUT BY DSKY ENTRY.

CMC GROUND CREW CHECKLIST TINE TOTAL
TIME

«CREW PRNG,
» SELECTION

P23/C0LOSSUS



+*
+13

EDIT

PCR
206

130

START CISLUNAR MID-
COURSE NAVIGATION
PROGRAM (P23}
DISPLAY P23

SET MARK INDEX TO 1
FOR USE BY THE
SIGHTING MARK
ROUTINE RS3

RESEY RENDEZIVOUS FLAG

-

SET TARGET FLAG TO
STAR FOR USE BY THE
SIGHTING MARK ROU-
TINE (R53) AND BY
THE AUYO OPTICS
POSITICNING ROUTINE
{(R52)

RESET V94 FLAG

% & & 8 3 8 8 s & »

« & 8 & » 2 0

-
I EERYENYRYRINENENNNEN]

KEY IN CISLUNAR MID-

COURSE NAVIGATION

PROGRAM

(P23)

V3TE 23

L
-

MONITOR
OBSERVE
PROGR AM

pSKY:
DISPLAY OF
23

P23/C0OLOSSUS

P23/COLOSSUS

)

*10

#20

30

#40

450



131

.

. RESET R57
. FLAG

1S
SET

REFSMMAT FLAG
?

* 4 & & % 8 8 b 3 0 B0 4 0 B 8RS
s

*

. 8 8 8 B g F B ¥ B A B % A

LI I I 0 I I DY I BT T B TN RN I R R R Y T N R R R R )

DO OPTICS
CALTBRATION
ROUTINE, RST

s 8 B 8 & F F & B 2 & ke »

(R R N R R R RN N N R R S NN

2
2% 8 s & & s @
2

IS THE 1MU ON AND

AL [GNED?

N
-

e e e e i e e e e . v

MANUALLY MAN-
EUVER THE
VEHICLE UNTIL A
SUITABLE LMK/
HOR IS IN THE
$XT FIELD OF
VIEW FOR USE BY
THE OPTICS CAL-
EBRAT ION ROYT-
INEs RST

NOTE: 1IN CROER
TO CONSERVE
FUEL THIS ATT-
ITUDE SHOULD BE
CLOSE TO THE
NAVIGATION LMK/
HOR

-

DO OPTICS
CALIBRATICN
ROUTINE, RST

LN I BN D I DNE DY DY SR Y TR N ]

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

-«

)

P237COLOSSUS

P23/COLOSSUS

#60

#70

#90

1100



POSS
HOLD .

SNAP

132

DO SIGHTING
MARK ROUTINE,
{R53).

. 2 8 &

% B % 8 4 & % & 8 a3 8 3 % g B & 8 0 WA e A s s e

FLASH VERB-NOUN TO

REQUEST RESPONSE

DISPLAY MEASUREMENT

IDENTIFICATION
V05 NTO
R1-0G0DE {(STAR

R2-ABCDE (LMK D)
R3-00CDO (HOR ITY

[ I I B B

AND

10}

« % = 3 & & 8 4 5 8 # % g & B s s 8 3 b s N

. .
IR E N FE NN N ENELNE Y]

-
[ EEEREE N FNTEFENFEYNFYN]

DD THE SIGHTING
MARK ROUTINE,
R53.

MANUALLY MAN—
EUVER THE
VEHICLE UNTIL A
SUITABLE LMK/
HOR IS IN THE
ST FIELD CF
VIEW. THEN,

BY USE OF MIN-
IMUM IMPULSE
CONTROL (GNCS
grR SCS) AC-
QUIRE THE LMK
AND BY USE OF
OPTICS CONTROL-
LER SUPERIMPOSE
THE NAVIGATIOM
STAR PER CHECK-
LIST.

" ¢ % & % 8 &8 B B & 8 & 8 B & B B 6 & 2 % 8 b & 4 4 & e B BT B S 4 K 8 BN PN

s 8 & 8 *

MONTTOR DSKY:

CBSERVE VERB-NOUN

FLASH TO REQUEST

RESPONSE AND CISPLAY

OF MEASUREMENT
IDENTIFICATIDN

® s 4 & 8 & B F g 8 b 98 58 89 % s o9 0o

P23/COLOSSUS

P23/COLDOSSUS

)

#110

#120

#130

#140

#150



) )

P23/COLOSSUS

STAR IDENTIFICATICN-

P23/C0OL0OSSUS

- -
- -
- -

R1=000%XX FOR ID -  m———m—m—— e e—=— . M 60
NUM, OF STAR . 00 I INTENC TC DO .
USED . THE STGHTING .
. MANUALLY? .
LANDMARK IOENTIFI- . THIS DATA kILL BE .
CATION . USED AT THIS TIEME .
R2=ABCDE WHERE . FOR THE AUTCMATIC .
- TRACK ING MANEUVER -
A AND B-NOT - AND BY THE AUTO- -
USED . MATIC OPTICS .

. POSITIONING ROUTINE - #1170
C=1 FOR EARTH . {R52) ONLY. IF 1T IS -
LMK . INTENDED YO DO MAN- -
. UAL ACQUISITICN THIS .
C=2 FOR MOON . DISPLAY NEED NOT BE -
t MK . REVIEWED, IT WILL BE .
. RECISPLAYED PRIOR TO .
DE-LANDMARK [0 . STATE VECTOR .
NUMBER . CALCULATICN, .

R2=00000 FOR . Y oN . #180
HOR., MEAS. . . . .
- - - .
HORIZON IDENTIFI- . - a .
CATION . SET OPTICS MODE . .
R3=00CD0 WHERE . SWITCH TO MANUAL . .
€C=1 FOR EARTE . . . .
HOR, - . . -
- - . -

C=2 FOCR MOON . - - . #190
HUR. - L] - L ]
. L] . .
D=1 FOR NEAR - . .
HORI ZON . «AM I SATISFIED .
D=2 FOR FAR . «MITH THIS CATA? -
HORI ION . - -
. . .Y «N -
R3=00000 FOR . - - L] .
LMK MEAS. - . . . .

- = . e ———— - #200
. . +RECORD MEAS- .
. . +UREMENT IDEN- . .
. . «TIFICATION . .
. . «DATA IN - .
. . «FLIGHT DATA . .
- - 'BUD“ lF - -
. . « DESIRED . .

. . . #2110
. - -

* 2 & 8 & ¢ 2



124

WAIT FOR KEYBOARC

ENT

TERMINATE FLASH UPON
RECEIPT OF PROCEED
OR NEW DATA

RY

P « NEW
+R « DATA
o0 .
-C ---------
«E STCRE NEW
«E DATA
R
-
WAS R3=0
(LMK MEASUREMENT?)
«N{HOR) «Y{LMK)
- .

4 & 8 8 4 8 & 8 & % 8 8 B B % 8 0 ® 8 4 N 4 s 8 s

ARE RZ(DE) NCN-
ZERO (LMK IDEN-

TIFIED )

.N

S & 8 8 8 B & 8 8 & 2 BV s P B

-
[(ER RN E IR T R NN R ]

KEY IN
PROCEED

4 % § & & & 8 8 " &

IR RN NI RN NS RENE NN NN KEY IN V25F AND

-

LOAD NEW

NATA

IERERE NN EE NN

P23/COLOSSUS

P23/C0LOSSUS

)

%220

#230

#2490

#250

#260



125

POSS
HOLD .

LER B N NN

SNAP

B AN L I I D I D D T D DR DY DN BN R N R BN REE NN I DN IEE Y D R T R N N T T T T TR R T T TN S T T R T T N

FLASH VERB-NCUN

TO REQUEST RE-

SPCNSE AND DIS-

PLAY LMK DATA
V06 N8%

R1: LAT
R2: LONG/2
R3: ALT

LATs—LATITUDE
OF LMK IN DEG
TO NEAREST .C01
DEG

+ [S NORTH

LONG/2-LONGI -
TUDE OF LMK DI-
VIDED BY 2 IN
DEG YO NEAREST
«001 DEG

+ IS EAST

ALT-ALT DOF LMK
IN NAUTICAL
MILES TO NEAR-
EST 01 N.™,
{FOR EARTH
ABOVE FISCHER
ELLIPSCID) tFOR
MOON ABOVE MEAN
LUNAR RADIUS)

WAIT FCR KEY-
BOARD ENTRY

LI AT T B R I

AL L O D R D L A I T DA T DN TR I O U R TR RN T B RN TN T RN RN RN N RN R R T I T R R R N R

[ EE RN IR PN RN RYNNY]

[ ET RS R YRR RN NN

MONITOR DSKY:

OBSERVE VERB-
NOUN FLASH TO
REQUEST RESPONSE
AND DISPLAY OF
LMK DATA IF A
NON-IDENTIFIEC
LANDMARK WAS
CHOSEN

AM 1 SATISFIEC
WITH THIS DATA?

-
.
=

* 8 & 4 & & & g 8 B 8" " e

* & » & & % & 9 % 8 3 4 % 8 s B 8 @

PROCEED

ll..ll..ll...'..l...l.....I.....lIIl.'...il.lI'......'-..l.iiil.

)

P23/COLOSSUS

P23/C0OLOSSUS

#270

#280

4290

#300

#310



POSS
HOLD

SNAP

136

4 a & 9 & % a2 3

DAT

« 5 0 4 B+ S 8 8 ¥ o a2

A

P
«R
«0

TERMINATE FLASH
UPON RECEIPT CF
PROCEED OR NEW

o m—————=—=

+FE STCRE NEW
«FE DATA
o ———

-

& 8 8 4 8 8 8 8 & B g 8 & BB

[IEEREN NN

FLASH VERB-NOUN TO

REQUEST PLEASE

PERFORM GNCS AUTO-

MATIC MANEUVER

¥50 N

R1-00202
R2—-BLANK
R3-BLANK

25

LI T L N 2 I I T IO A N T R R R R N R R R R BN O I I

asssscssassse

KEY IN .
V25€ .
AND .
LOAD .
NEW .
DATA .

sesscscssssanass MONITOR DSKY:

CBSERVE VERB-NOUN
FLASH REQUESTING
PLEASE PERFORM AUTO-
MATIC MANEUVER

DN I WESH TO HAVE
THE GNCS CCMPUTE THE
SPACECRAFT ATTITUDE
REQUIREDG TO POINT
THE L10S AT THE
CHOSEN LMK/HOR AND
PERFORM THE ATTITUDE
MANEUVER RGUTINE
tR5017?

THIS ATTITUBE WILL
BF COMPUTED (VEC-
POINT) TO POINT THE
LLOS AXIS AT THE
LMK/HOR BUT WILL NOT
CONSTRAIN THE ORIEN-
TATION ABOUT THAT
VECTOR {THE OR[EN-
TATION ABOUT THAT
VECTN® COULD RESULT

PZ23/70L0LU55US

P23/COLOSSUS

)

#320

#330

$340

#350

#360



139

WALT
ENTR

TERMINATE FLASH UPON

FCR KEYBGARC
Y

RECEIPY OF PROCEED

OR ENTER
-£ P
.N .R
T «0)
»E .C
IR IE
L .E
- .D
Dol
L] - -
L] -sa -
L - -
« INTEGRATE CSM
« STATE VECTOR TO
« THE PRESENT
+« TIME.

. 8 " & 3 8 & 8 8 & 8

CALCULATE THE
ATTITUDE TO
PCINT THE

LLOS AXIS AT THE

LMK QR HORIZOD

USTNG THE PTINT-

ING VECTOR RD
TINE, REFER T
SECTINN 5.2.€
DF R577.

N

u-
c
3

-
sSssssssEEssEsaERTS

L]
(R R RN E S N PN TR NRENYN]

IN 1MU GIMBAL LOCK}.

MANUALLY
MANEUVER THE
VEHICLE
UNTIL A
SUITABLE LMK
JHOR 15 IN
THE SXT
FIELD OF
VIEW FOR USE
BY THE
OPTICS CAL-
IBRATINN
ROUTINE, RS7T
NOTE: IN
ORDER TO
CONSERVE
FUFL THILS
ATTITUDE
SHOULD BE
CLOSE TD THE
NAVIGATIDN
LMK /HOR

L L I I D L I D D DR D T R U BT T N B R T Y

L]
-

& & & ® 5

”C“

Y

P23/C0OLOSSUS

P23/7COLOSSUS

2370

#380

#390

#400

4410

#420



+s
+14
e
PCN
571

++
+13

[T

S & & & ¢ 0 8 8 5 3 % B 2 s

® 5 & B 8 " 3 o8 " 8 8 s 4 s b

DO THE ATTITUDF

« MANEUVER ROUTINE . .

L] tRbo’ L AN B B B

« IS R5T7 FLAG SET?

- .N .Y
DE R5T DPTICS . . .
CAL[BRAT[UN - LN BN LR I
ROUTINE . . .
SET V94 FLAG
SET RST FLAG
D0 THE AUTOMATILC . .
OPTICS POSIVICNING ssacssesnes
ROUTINE (R52) (CALLS . .
R53)

+NORMAL PREMATURE
+EXITY EXIT VIA
. VOaLE

DO ¥94 LCGIC (AS

"+ 2 &

. oo P23/C0OLOSSUS
. LO THE
. ATTITUDE
+ MANEUVER
« ROUTINE (R&0)
DO RST OPTICS CALI-
BRATION ROUTINE
{WHEN £MK ACQUIRED)
DO R52 AUTOMATIC
OPTICS POSITIONING
ROUTINE. THE CPTICS
POINTING PROCESS IS
NOW AUTOMATIC AND
WItL PDINTYT THE SXT
STAR LLDS AT THE
CHRSEN STAR UNTIL
THE STIGHTING MARK
ROUTINE (R53) IS
P23/COLOSSUS

#430

#1440

#450

#460

470



l"?

P

+

+*
EDIT
PCR
206

HOLD .,
(X NN

SNAP .

DEFINED IN EXTEN-
DED VERE SECTION
OF THIS DDCUMENT)

60 TO
nCw

ABOVE

® & 3 & » & 0 4 P & & ¢ 2 v 8 ¢t 4 3 o ¢ =
[

RESET V94 FLAG

RESET RS57 FLAG

3
>
2

.
LA I R I I B L B )

.
& 5 4 ® 8 & 2 & % 2 s o 0

LR TR I B B

FLASH VERB-NOUN TO
REQUEST RESPONSE AND
DISPLAY MEASUREMENT
IDENTIFICATION
Vo5 NT1
R1-0GONE (STAR I[)
R2-ABCCE (LMK ID)
23-00CN0 IHNR ID)

dedaw

B e I IR T R TR I T TR TN T RN R T N )

LA E R RN L E R R R R EENEY ]

CALLEN AUTCHATICALLY
BY SWITCHING OPTICS
MODE T0O MANUAL.

IF THE ASTRONAUT DE-
SIRES TO HAVE THF
CMC AID IN REACQUIR-
ING THE LANDMARK/
HORIZION HE MAY KEY
IN VI94E UNTIL HE HAS
COMPLETED THE SIGHY-
ING MARK ROUTINE
{R53).

PRIOR TO ACTUAL MARK
THE ASTRONAUT SHOULD
SELECT A MINTMUM
CONTROL MODE (E!THER
GNCS OR SCS) IN
ORDER TO MAINTAIN
THE LMK/HOR AND STAR
FIXED IN THE SXT
FIELD OF VIEW.

e 5 ¢ 8 8 8 8 " s 2 I
E §

>
& 4 & =8 & & 9 & 85 8 0 8 s 0 »

MONITOR D5SXY:
URSERVE VERB-NOUN
FLASH TO REQUEST ]
RESPONSE AND DISPLAY
OF MEASUREMENT
INDENTIFICATION

% % e e & & 8 s & B

[(EERETREN]

L L L I I TR T DAY T RN N AT R NN DN TR A AN BN 1

)

P23/C0OLOSSUS

P23/COLOSSUS

%480

#490

#500

#510

#520



120

STAR IDENTIFICATION-

R1=

L ANDM
CATIO
R2=

HORIZ
CATIO
R3=

WAIT
ENTRY

goo0xx FOR ID
NUM. OF STAP
USED

ARK [DENTIFI-
N
ABCDE WHERE

A AND B-NOT
USED

C=1 FOR EARTH
LMK

C=2 FOR MOON
LMK

OE-LANDMARK (D
NUMBER

R2=00000 FOR
HOR . MEAS.

ON IDENTIFI-
N
00CD0 WHERE

C=1 FOR EARTH
HOR,

C=2 FOR MDON
HOR,

D=1 FOR NEAR
HORIZON

D=2 FOR FAR
HORIZION

R3=00000 FOR
LMK MEAS,

FOR KEYBOARD

a 8 & 8 % 3 ® B p & 4 g & B & 9 O 8 8 5 o " % 4B g ¥ S s s b a s s g

LA I L I I Y B D R AT R B I R R ]

essssssBs s BB naE

-

IS THIS DATA CORRECT
FOR THE MARK T MADE?

<

# 0 & & 4 & % B B 0 6 B & 2 B S 5 & 5 B B e oy

RECORD MEASURE-
MENT IDENTIFIC-
ATION DATA IN
FLIGHTY DATA
BOOK IF DESIRED

.
z

 ® & 4 = 8 & & 5 4 B % 8 B 8 0 % & & 6 3o A 3 0 2 8 & 6 4 v 0 g & 8 % B A R R

% & & & % & g5 & 8 8 5 & 8 & 0 B & & &8 B S 8 & B 8 B & B & 4 % p b g @ ¢ st 8 p R S & s 8 PSS AT s

P23/COLOSSUS

P23/COLOSSUS

)

#530

540

#550

#560

#570



134

TERMINATE FLASH UPON
RECEIPT DF PROCFED

" OR

NEW DATA

P + NEW

«R +CATA

.0 -

«C

«E STORE NEW
«E DATA

ID

WAS R3=0
(LMK MEASUREMENT?)

«N{HOR}

@ & 3 & F & % B 8 4 B S S N K S AP E Pt s s aroeos

+YILMK])

Y

ARE RZ(DE)

NON-

IERO (LMK IDEN-
TIFIED )

& o = & * & B & B3 8 & & & & g O & 2 8 s 0 % p & 2 90

« B2

(R R NN R NN N

S & 3 8 & 9 = & ¢

LRI I X NI N B R A N ] KEY IN VZSE AND
LOAD NEW DATA

asesvass

sdavan

)

P23/COLOSSUS

P23/C0LOSSUS

#580

#590

#6500

#610

#620

630



POSS
HOLD

SNAP

132

-

. v 8 @

4 4 8 ¢ % 8 4 B B 2 6 B 8 ¥ a4 B F O 4 RSN R

€ % & 5 B 4 B B 8 4 A AR kg e E oo o

FLASH VERB-NOUN

TO REGUEST RE-

SPONSE AND DIS-

PLAY LMK DATA
V06 N8I

R1: LAT
R2: LONG/2
R3: ALY

LAT:-LATITUDE
OF LMK IN DEG
TO NEAREST .00l
DEG

+ IS NOQTH

LONG/2-LONGT -
TUDE OF LMK DI~
VIDED BY 2 1IN
DEG TO NEAREST
+001 DEG

4+ IS EAST

ALT-ALT OF LMK
IN NAUTICAL
MILES TO NEAR-
EST .01 N.M.
(FOR EARTH
ABOVE FISCHER
ELLIPSCIDY (FCR
MOCN ABOVE MEAN
LUNAR RADIUS)

WAIT FCR KEY~-
ROARD ENTRY

TERMINATE FLASFK
UPCN RECEIPT CF
PROCEFC OR MEW

DATA

P «NEW
«R +«DATA
af\ -
I
«F STCRE NEW
«E NATA

-
.
.

a & & & 2 & 4 & & % 3 2 % 3 s % 4 & 8 » ¢ 4 B s ®E p b 2 2 & s s B

S 4 ¢ & 4 ¢ B 4 8 " g 3 B B B ¥ SR e N

SsEssssssnssasBENES

Sesss 08B BB OGs RS

*

MONITAOR DSKY:

OASERVE VERB-
NOUN FLASKE TO
REQUEST RESPONSE
AND DISPLAY OF
LMK DATA (F A
NON~-[DENTIFIED
LANDMARK WAS
CHOSEN

ARE THESE THE
COORDINATES OF
THE LANDMARK I

IR R N N TN V25E

MAPKED ON?
.v .N
L -
- L]
KEY IN .
PROCEED .
KEY IN
AND
LOAD
NEW
DATA

> & & 9

* & & g & & s P 5w & 0 4 & 0 B & 2 2 % 3 s b B 4 N 3 % 4 B E PN " s oo

LN I T I A )

P23/C0LOSSUS

P23/C0LOSSUS

)

#5640

#650

16560

#670

#680
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HOLO.
LR LN NN ]

SNaP,

LI I Y O B T I I N I |
" = 8 B 5 8 O & 8 4 & 3 s
o

SUBTRACT CALIBRATION
ANGLE (STORED BY
RS7} FROM MEASURED
TRUNNION ANGLF.

-

RESET RENDWFLAG
SEE (P20).

COMPUTE STATE VECTCR
CHANGE DUE TO THE
MEASUREMENT

FLASH VERB~NOUN TO

REQUEST RESPONSE AND

DISPLAY ORBITAL

PARAMETER CHANGES

V06 N&S

R1-DELTA R
R2-DELTA V
RI-BLANK

DELTA R-MAGNITUDE OF
THE DIFFERENCE
RETWEEN THE POSITICN
VECTOR BEFORF ANC
AFTER INCCRPORATICN
DOF STAR MEASUREMENT
IN No. M, TO NEARFSTY
0.1 N, M,

(AR N Y PRI NN NN R YY)

MONITOR DSKY:
OBSERVE VERB—NOUN
FLASH TO REQUEST
RESPONSE AND CISPLAY
OF ORAITAL PARAMETER
CHANGES

" s 8 5 5 & & % & & B ¥ B W 9 P 9o =

)

P23/COLOSSUS

P23/COLOSSUS

#690

#700

#710

#720

#7130



13

DELTA V- MACNITUDE
0F THE CIFFERENCE

BETWEEN THE VFLCCIYY

VECTOR BEFORE AND
AFTER INCORPORATICN

OF THE STAR MEASURE-

MENT DATA IN FEET/

SEC TO NEAREST

FPS

0.1

WAIT FOR KEYBOARD

ENTRY

TERMINATE FLASH ON
RECEIPT QfF PROCEEC

OR RECYCLE
.p .P
R ot
.0 oc
-C Y
.E .c
«E =L
«D «E
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{(6) THF PRAGRAM IS MANIJALLY SFELECTED BY THF ASTRONAUT AY DSKY ENTRY NR BY THE GRMIND BY UPLINK TRANSMISSTION.
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