¢S/

TORQUE GYRNS EXTENNED VERR (Va2 LCGIC REY 04 11727768

PURPOSE: (1) TC FINE ALIGN THE STABLE MEMBER BY TORQUING THE GYROS.

{2) TC TERMINATE THE CCARSE ALIGN MODE AND ENTER THE INERTIAL MCDE.
ASSUMPTIONS: {1) THE PROCESS 1S CREW SELECTED BY DSKY ENTRY.

{2) THE PROCESS MAY RE SELECTED CNLY WHEN NO OTHER EXTENDED VERB IS ACTIVE.

€3) THFE PROCESS IS IANYENDED PRIMARILY FCR USE ON THE GROUND.

PROG CMC GROUND CREW CHECKLIST TIME TOTAL
CONT TIMFE

DG I DESIRE TO LOAD
A DELTA GYRD ANGLE
GREATER THAN 499,999
DEGREES? -

.
<
*

=

.
-

#10

THE ASTRONAUT
MUSY LOAD THE
THREE DOUBLE PRE-
CISION OGC
REGISTERS:
KEY V2INO2E
02757¢
XXX XXE
N15E
XXXXXEE
YYYYYEE
YYYYYEF
1ZI11EE
11117t
81T 14 OF THE
HIGH ORDER RE-
PRESENTS 180
DEGREES: BIT
13, 9C DEGREFS;
ETC.
THE MAXIMUM NE-
GATIVE GYRO
TORQUING ANGLE

*

#20

#30

V42 /C0L0OSSUS)

L I T T T R S S " S S T N S SR S N S TR SR T T T ]
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START CREwW INITIATED

FINE ALIGN

['S ANOTHER EXTENDED

VERS ACTIVE?

S ssasncss st asaenarnaa

IS 37777,
377437 THE MAX-
IMUM POSTTIVE
GYRO TORQUING
ANGLE 15 40000,
400 34, ANY
ANGLE OF GREAT-
tR MAGNITUDE
THAN THE GIVEN
MAX ITMUM Wit L
RESULT IN A
COMMANDED YGR-
QUING ANGLE OF
IERQC,

{NOTE: THE
LOADING 0F TOR-
QUING ANGLES
GREATER THAN 90
DEGREES SHOULD
NOT BE PERFORM-
£D NURING
FLIGHT, THIS
PROCEDURE IS
INTENDED FOR
USE ON TKHE
GROUND.)

KEY V42E

V42/C0L0SSUS)

V42/COLOSSUS)

#40

#50

¥60

¥70

#80



53

++
+04

+04
++
EDIT

HOLD

LR RN NS

TURN ON

EXIY

L T I DK I R T R I R R T T T T T N S S S R

FLASH VERR—NOUN TO
REQUEST LOAC OF
DELTA GYRD ANGLFES
VZIN93
R1-XGYRO
R2-¥GYRD
R3-ZGYRO

ALL REGISTERS
INTTIALLY BLANK

DELTA GYRO ANGLES -
THE ANGLES THROUGH
WHICH EACH GYRO MUST
BE TORQUED TO COM-
PLETE THE FINE
ALTGNMENT, ALL ANG-
LES IN DEGREES TO
NEAREST .001 DEGREFS

WATT FOR KEYBOARD
ENTRY

*

dss A bR re TR TR RELE NS

IR N NN R NI )

LI I N 2 I I O R I T I R R O T T T T T T T

*

MONTTOR DSKY:

OBSERVE VERB-NOUN
FLASH REQUESTING
LOAD OF DELTA GYRD
ANGLES

DID 1T LOAD THE GYRN
TORQUING REGTSTERS
BEFORE KEYING V&42E?

KEY IN
PROCEED

b 8 &8 8 4 @ & 4 8 * * 4 5 ¥ A % @

V42/COLOSSUSY

V42/C0LOSSUS)

#30

#100

#110

4120

#130

#140



++

+04

e
FOIY

TERMINATE FLASH UPDN
RECEIPT OF PROCEFCT
OR DATA

DISPLAY FINF ALIGN
V42

ENTER FINE ALIGN
MODE

TURN OFF NO ATT
L IGHT

PULSE TRIGS THROUGH
NESIRED ANGLES

cresrtnserssenssescencs LOAD DESIREDN
. . NELTA GYRN
. ANGLES

sossssassnrasssssees MONITNR DSKY:
. OBSERVE CISPLAY
OF FINF ALIGN VERRA

.
EXIT

V&42/COLOSSUS)

150

2160

#1790

#180

#190

¥42/COLGSSUSY



L5T
V42/C0LOSSUS)

#200

EXIT

CHANGF CUNTROL NOQTES

REV 03 PCR 206
04 EDITORIAL
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LOAD FDAL ERRQOR MNEECLES EXTENDELC VERR LCGIC REV 04 11/27/68
(V43)
PURPDOSE : {1} TO LDAD ASTRONAUT SPECIFIEC ANGLES INTO THE FDAI ERROR NEEDLES.

ASSUMPTIONS: (1} THE PROCESS IS CREwW SELECTED BY DSKY ENTRY,

(2) IF LIFTOFF HAS OCCURRED, THE PROCESS MAY BE SELECTED ONLY WHEN NO OTHER EXTENDED VERB [5 ACTIVE. IF LIFTOFF HAS
NOT OCCURRED, ANY CTHER EXTENDED VERB IN PROCESS WILL BE OVERRIDDEN,

(3) THE PROCESS MAY NOT 8E SELECTED IF THE IMU IS IN THE COARSE ALIGN OR ZlFRO ICDU MODE.

(4} THFE PROCESS 1S INTENDED PRIMARILY FOR USE ON THE GROUND.

{5) THE MAXTMUM ERROR ANGLE WHICH MAY BE LCADED IS +/- 16.88 DFGRFES. ANY VALUE GREATER THAN THIS MAXIMUM WILL BE
INTERPRETED AS =16.88 DEGREES. THE ASTRONAUT SHOULD SELECT THE FDAI SCALE APPROPRIATE TO THE ERROR ANGLES HE
WISHES DISPLAYED. THE MAXIMUM ANGLES WHICH MAY BF SHCWN ON THE ERROR NEEDLES ARE: PITCH AND YAW —-15 DEGREESS
AOLL -50 CECREES.

{61 THE PROCESS MAY BE SELECTED ONLY IN POO.

PROG CMC GROUND CREW CHECKLIST TIME TOTAL
CONT TIME
CREW
PROG.
SELECTION

""""""""""" . TTTTTmT T T T #10
STARY CREW INITIATED cvescncssacescascess KEY IN V43E

LOAD IMU ATTITUDE . - —— - -

ERROR NEEDLES

1S THE CMC IDLING

PROGRAM (POOY IN %20

PROCESS?

V43/COLCSSUS

L B I I I B T I R T T R S



V43 /COLOSSUS

LR T I O I S T T R R D R R D D DN DL N I B L I I D T L R I

« » ¥ =

1S THE [1MU MODE

COARSE ALIGN?

#30

-

15 THE ZIERO
CDOU BIT SET? .

« Y .

.N

#40

HAS LIFT-

OFF TAKEN .
PLACE?
N.

LR N

Y

50
LT
#70

V43/C0L0sSSus

® F B 4 8 % 5 & B B L B & 8 & F 3 & 8 & 4 ¥ % ¥ 2 s T B s

EXIY

L T R R I I A

. ¢ % & s B P a2 @

-
.
-
-
-
»
-
-
-

Z
O
W=

» & 0 & » & s s &« | 2 T

[- A A ]
[ > o8 =
| T 2 a [ I I ) -0
| b=t 0
_UTEF_“
P Zx > | Z
| « e L T T S T I T T T B R R O L K A R R S B
I DT“
| 1o W L N R
| et O x|

LY N

» & & & 4 & 8 &8 % s B T ¥ 3 % B B K W a2 P e s v s 2

s
+04
+04
4+

EDIT

LSS
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HOLD .

LR RN

RESET ERRCR COUNTER
ENABLE

FLASH VERB-NOUN TD
REQUEST LDAC OF
ERROR ANGLES

v21 N22
R1- ROLL
R2- PITCH
R3- YAW

ALL REGISTERS INITI-
ALLY BLANK

ERROR ANGLES-

THE ANGLES TO BE
LCADED IN THE 1SS
ERROR COUNTERS,
MAX TMUM ANGLE
+16,88 DEGREES.
ALL ANGLES IN
DEGREES TO NEAREST
.01 DEG

WAIT FOR KEYBOARD
ENTRY

TERMINATE FLASH UPON
RECEIPT OF CATA

WAIT 20 MILLISECONDS

LOAD ISS ERRQOR
COUNTERS

.
LA RERREREE RN N FIEENNY RN

-

-

4 & % 8 & 4 8 B s 2 o

MONITDR DSKY:
OBSERVE VERB-NOUN
FLASH REQUESTING
1L CAD OF ERROR
ANGLES

LI T T K DY T R R T T DT T S T T S Y

LGAD DESIRED
ERROR ANGLES

EXIT

V43/C0OLOSSUS

V43/C0LOSSUS

#30

#90

#100

2110

#120

#130



V43/C0L0S5SUS

.
P Y T T ]

EXIT

CHANGE COATROL NNOTES

LOGIC REV 03 PCR MIT 66
04 ERITORITAL

6e0
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SET SURFACE FLAG EXTENDED VERR 44 LGGIC REV O1 11/27/68

PURPOSE: (1) TO SEY THE SURFACF FLAG

ASSUMPTIONS: {1) THE PROCESS IS CRFW SELECTEL BY DSKY FNTRY,

PROC cMe GROUND TREW CHFCKLIST TIME TOTAL
CONT TIME

START CREW INITIATED wuvusenonncessanasss KFY IN V44E
SET SURFACE FLAG e
PROCESS

SET SURFACE FLAG #10

CHANGE CCNTRCL NOTES

IOGIC REYV 01 PrN 515
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RESEY SURFACE FLAGC FXTEADED VERR 45 LCGIC REV 01 11727/68

PURPOSF: (1} TO RESET THE SURFACE FLAG

ASSUMPTIONS: (1} THE PROCESS [S CREW SELFCTEC RY DSKY ENTRY.

PROG CMC GRCUND CREW CHECKLISTY TIME TOTAL
CONT TIME

START CREW INITIATED seecevanncesassasnes KEY [N V45E
RESET SURFACE FLAG S
PROCESS

RESET SURFACE FLAG 10

CHANGE CONTRCL NOTES

LNGIC REV NI PCN 515



THES PAGE INTENTIONALLY LEFT BLANK



bbLS

ESTABLISH G+C CONTROL EXTENDED VERB 46 LOGIC REV 01 11/27/48

PURPOSF: {11 TO ACTIVATE THE DAFP,.

ASSUMPTIONS: (1) THE PROCESS IS CREW SELECTEC RBY VasE.

PROG cMC GROUND CREW CHECKLISY TIME TOTAL
CONT TIME

STARY CREW INITIATED suceceacesancocernes KEY IN V4SE
ESTABLISHMENT OF GaC . - J—
CONTROL

15 TVC DAP ON? #10

TURN ON OPERA-
TOR ERROR L IGHT

a20

EXIY

DETERMINE VEHICLE
CONFIGURATICN
____________________ #30

INITIALTZIE APPRO~-
PRIATE CAP

. 40
. V46/COLOSSUS



V&46/COLEOSSUS

* s 8 8 8 » @

EXTT

CHANGE CCNTRCL NOTES

LOGIC REV 01 PCN 515

bbl



bt
MCVE CTHER VEHICLE STATE VECTOR TN THIS VEHICLE LOGIC REV 01 11727/68
STATE VECTOR (V47T)

PURPOSE: (1) TO TRANSFFR THE LM STATE VECTOR INFORMATICN TN THE €5 STATE VECTOR,

ASSUMFTIONS: (1) THIS TRANSFER OF THE STATE VECTOR INFNAMATION MAY BE ACCOMPLISHED AT ANY TIME,

12y THE PROCESS IS CREW SELECTED BY DSKY ENTRY,

PROG CMC GROUND CREW CHECKLIST TIME TOTAL
CONT TIME

START CREW INITIATED seeecansccassesesceaa KEY IN V4TE
STATE VECTOR TRANS- . —————————
FER. {LM 7O CM)

. . #10
« IS INTEGRATION IN
« PROCESS?
- IY IN
« CCMPLETE . 9220
» INTEGRATION -

TRANSFFR CTHER #30

VFHICLE STATE VECTCR
TO THIS VEHICLE
STATE VECTOR,

. Y47T/C0OLOSSUS



V4T/COLOSSUS

#40

CHANGE CCNTRCL NOTES

LOGIC REV 01 PCN 515

(6%
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LOAC CAP DATA FXTENDED VERR 48 LEGIC REV 01 11727768

NOTE:  THIS EXTENDFN VERB IS USEC TO CALL RCUTINE
RO3. SEE RC3 FOR SPECIFICATICN LOGIC FLOW
FOR LOADING CAP [ATA,

CHANGE CONTROL NOTES

LOGIC REV 01 PCN 515
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START CREW CEFINFD MANEUVFR LCGIC REV 01t 11/727/68
EXTENDED VERB 4%

NOTEz  THIS EXTENDED VERB [S USEC TC CAtlL ROUTINE
R&2. SEF R&62 FOR THE SPECIFICATICN LCGIC FLOW
FOR A CRFW DEFINED MANFUVER,

CHANGE CONTROL NOTES

LOGIC REV 01 PCN 515



THIS PAGE INTENTIONALLY LEFT BLANK



PURPOSE:

ASSUMDTI0INS

PLFASE PERFOPM EXTFNDED VERR 50 LCGIC REV Q1 11/27/68

{1

{3}

(4)

NOTF:

TO INTERRUPT A PROGRAM 0OR ROUTINE TO ALLOW THE ASTRONAUT TO MANUALLY ACCEPT 0OR REJECT THE
ON THE DSKY.

PRESSING PRCCFFD OM PSKY INDICATES REQUESTEDR ACTION HAS BEEN PERFORMED,

EXECUTINN OF FNTER INCICATES THE REQUESYED ACTION IS NCT NESIRERN,

THIS VERE ALWAYS APPFARS FLASKHING ON THE DSKY,

THIS VFRB IS TNTERNALLY IN[TIATED RY THE PRCGRAM AND SKHOULD NOT BE SELECTED BY THE CREW.

THTS VERB IS COMPLETELY DESCRIRED IN SECTION 4.2.2.7

CHANGE CONTROL NATES

LOGIC RFy nl

PCN 515

INFORMATION DISPLAYED
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PURPNOSF:

ASSUMPYTONS ¢

PLEASE MARK

Vel

LOGIC REV 01 L1/727/68

(1) 70 AL OW THE ASTRONAUT TG ORTAIN APTICAL SIGHTING DATA BY USE OF THE SxXT, SCT, AND THE MARK BUTTON.

{1y 0OPTICS
{2) THIS v
{3y THIS V

NCOTE:

TS TN ANC CPERATIONAL,

ERB 15 USEC IN P03, RZ1, AND R53.

REFFR TO THOSE PURPDSES AND ASSUMPTIONS FOR ADDITIONAL RESTRICTIONS.

ERE® 1S TNTERNALLY INITIATED RY THE PRCGRAM AND SHOULD NOT BE SFLECTED BY THE CREW.

THIS VEER

CHANGE CUNTRCL NITES

LOGIC REVY 01

PCN 515

[€ COMPLETELY DESCPIRED

IN SECTION 4.2.2.8.
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MARKED CN NFFSET LANDING SITE V& LEGIC REV 01 11/27/6R

PURPNSE: 1)  TD SFYT THE INCEX GF THE OFFSFT DESIGNATOR EQUAL TG THE VALUE OF THE MARK COUNTER.

ASSUMPTIONS: (1)  VS2E MUST BF KEYER IN PY THE ASTRONAUT AFTER MARKING ON THE OFFSET LANOING SITE.

2}  THIS VERR TS CALY MEANMINGFUL

[N PROGRAM P22 THEREFORE REFER TD THE ASSUMPTINNS, PURPOSES,
OF P22 FOR FURTHER I[NSTRUCT IONS.

AND LOGIC FLCW

CHANGE CCNTRCL NOTES

LOGIC REVY 01  PCN S51°%
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PLEASE MARK ALTERNATE LCS v53 LCGIC REY O1 11/727/68

PLRPOSE: (1) 7O ALLOW THE ASTROMAUT YO OBTAIN OPTICAL SIGHTING DATA BY USE OF ANY NDESIGNATED ALTERNATE LINE OF SIGHT.

ASSUMPTICNS: (1) THIS VERP IS USEC [N R23 AND R56 ONLY,
REFER TO THE PURPOSES AND ASSUMPTIONS NOF THESE ROUTINES FNR ADDITIONAL RESTRUCTIONS.

(2) THIS VERB 15 INTERMALLY GENERATED BY T+E PROGRAM ANC SKFOULD NOY BE SELECTED BY THE CREW,

NOTE: THIS VERB IS COMPLETELY DESCRIBEC IN SECTION 4.2.2.8.

CHANGF CCNTRCL NOTES

LOGIC REY N1 PCN 518
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START RENDFIVOUS BACKUP SIGHTING MARK LGGIC REV 01 11/27/64
EXTENDED VERB 5S4

NOTE: THIS EXTEADED VERB IS5 USED TO CALL RCUTINE
R23. SFE 823 FOR THE SPECIFICATINN LOGIC FLOW
FOR RENDEZVOUS BACKUP SIGHTING MARK PROCESS.

CHANGE CCNTROL NOTES

LOGIC REV 91  PCN 515
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PURPOSE

INCREMENT CH¥C TINE EXTENDED VERP {V55)

ASSUMPTIONS: (1}

PRMG
CONT

++
+03
+03
e

(2

START CRE
CHANGE QOF

TO CHANGE THE CHMC CLUCK TIME USING

THE PROCESS

THE PRDCESS

CMC

W OINITIATED
CMC CLOCK

1S ANOTHE
TENDED VE
ACTIVE?

“a & @

R EX-
RB

TURN ON OPR
ERR LAWP

MAY BE SELECTEC ONLY WHEN NO OTHER EXYENDED VERS 1S ACTIVE,

IS CREW SELECTEL BY VS55E.

GROUND

.
LR RN RN NN N T )

CREW

+CREW
PROGRAM
SELECTION

KEY IN V55E

L I I T I 2R T T R R R R R R N N R T R TR RS

03/05/68

INC REMENTS ( OR DECREMENTS) LOADED BY THE ASTRONAUT.

CHECKLIST

TIME

V55/C0OL0OSS5US

TOTAL
TIME

#10

#20

%30



HOLD .

+4
+03

+03
+ 4

L8y

FSTARL JSH EXTENDED
VERB ACTIVITY INTER-
LOCK

FLASH VERB—NLOUN TO
REQUEST LOAC OF
DELTA TIME
V21 N24
R1-HOURS
RZ2-MINUTES
RIA-SECONDS

TIME TC NEAREST .01
SECONDS

WAIT FOR KEYBOARD
ENTRY

LR R R R IR R NN NN

TERMINATE FLASH 1IPCN
RECEIPT DF DATA V34F
0R PROCEED

«PRO .C
Ly o A
«V34F « T
. A
REMTVE EXTEND- .
FC VERR ACT [v- .

[TY INTERLOCK

« s 8 4 8 2 2

a4 0 a4 ¢ » 9

MONITOR DSKY:
OASERVE FLASH OF
VERB-NOUN REQUESTING
LOAD NOF DELTA CLOCK

TIME

0O I DESIRE TGO LOAD
DELTA CLOCK TIME?

LGAD DESIRED .
TIME INCREMENTS .

sesssssssnsssransassnvsssansssnsa PRO OR

. V3&4E
. EXIT
EXIT

VSS5/COLOSSUS

VES/COLOSSUS

%40

#50

#60

#70

£80



'R &3

. . V55/C0L0OSSUS
EXIT .
. #90
ADD LOADEN CELTA
TIME TO CwC CLOCK
TIME
REMOVE EXTENDED VERS #100
ACTEVITY INTERLOCK
EXIT
¥110

CHANGE CCMNTRCL NOTES

LOGIC PEV O3 PCR MIT 86
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PURPOSE:

ASSUMPTIONS: (1}

PROG
CONT

TERMINATE TRACKING FXTENDED VERB 56

1y CLEAR RENCEZIVOLS,

12y TERMINATE PRCGRAM P20.

M

START CREW INITIATED
TERMINATE TRACKINC
PROCESS

CLEAR RNDVIFLG, UP-
DATFLG, AND TRACKFLG

15 P20 THE PRESENT
MAJCR MCNDE?

Y. N.

NQ RAOUTINF
ROOQ

+ & & 8 % s g ® @

« CONTINUE IN
« PRESENT MAJOR
« MODE

.
I T
.
.
Y
.

PRCCESS 1S CREw SELECTED BY DSKY

GROUND

sSeesassssesnssassasnes

LOGIC REV ©C1

UPCATE ANC TRACK FLAGS,

ENTRY.,

CREW

KEY I[N V56F

11/27/68

CHECKLIST

TIME TOTAL

TINE

#10

%20

#30

V56/C0NLDSSUS



V56 /C0LOSSUS

P T R R S

T #£40

CHANGE CCNTRCL NOTES

LOGIC REV 01 PCN 515

111
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START RENDEZVOUS SIGHTING MARK LOGIC REV Q1 11727768
EXTENDETD VERR 57

NOTE: THIS EXTENDED VERB IS USET TO CALL RQUTINE
R21. SEE R21 FOR THE SPECIFICATICN LOGIC FLOW
FOR STARTING THE RENDEZVOUS SIGHTING MARK
PROCESS.

CHANGE CNNTROL NOTES

LOGIC REV 01 PLN S15
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RESET STICK F1AG EXTENDED VERB 58 LCGIC

PURPOSE: (1}

12}

ASSUMPYINONS: (11}

PROG
CONT

RESET THE STICK FtAG

ENABLE AUTOMATIC MANFUVERTNG

PRCCESS 1S CREW INITIATED BY DSKY FNTRY

CMC GROUND CREW

START CRFNW INITIATFD sesasascvovessasseas KFY IN VS4F

STICK FLAG RESET .

PROCESS

CHANGE CONTRCL MUOTES

. v T A v . Aew R

REVY 01

11727768

CHECKLIST

TIME

TOTAL
TIME

10
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PLEASE MARK (OPTICS CALIBRATICN} V59 LCGIC REV Ol 11/27768

PURPNOSE: 1) TO ALLOW THE ASTRONAUT TO OBTAIN CPTICAL SIGHTING DATA BY USE GF THE SXT AND THF MARK BUTTON.
ASSUMPTINONS: (11 THE OPTICS 1S UN AND CPERATINNAL.
t2) THIS VERB IS USED IN RCUTINE R57 ONLY.
REFER TQ R57 PURPOSE AND ASSUMPTIONS FCR ACOITIONAL RESTRICTIONS.

(3 THIS VERE IS INTERNALLY INITIATED BY THE PROGRAM AND SHOULD NOT BE SELECTED BY THE CREW,.

CHANGE COMNTR{L NOTES

LOGIC *Fy 71  PCK 516
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SET N17=N20 EXTFADED VERA (veO) LCGIC REV 01  04/02/68

+2
+01
PURPOSE * {1 YO SET THE ASTRCONAUT TOTAL ATTITUDE REGISTERS (N1T) EQUAL TO THE PRESENT ATTITUDE {N2G} (PROVIDE AN "ATTITUDE SET
4 FOR MODE 113,
ASSUMPTIONS: (1) THE PROCESS IS CREW SELECTEL BY VAOF.

PRNOG CMC GRCUND CREW CHECKLIST TIME TOTAL

CONT TIME

CREW PROG.
SELECTION

++ 000 e e — . e ————
+01 START CREW INITIATED souevesesscsvasseanss KFY IN V6OF £10
+ SETTING OF N17=K20 . e
+ e ——— e -
+ . .
+ . .
+ - .
0 e .
+ SET THE REGISTERS .
+ ASSOCIATED WITH NCUN .
+ 17 FQUAL TDO THE .
+ REGISTERS ASSOCIATER . #20
+ WITH NOUN 20,
4 00 mmmemmm— e m e —.—
+01 -
++

-
L T T R Y

EXIT EXITY

#30



CHANGE CONTRCL NOTES

REV 01 PCR M[T 35 00053000

AT
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SELECT MODE 1 EXTENDED VERS {vs1l) LTGIC REV 02 12/20/61
PURPQOSF: (1Y TO DISPLAY CN THE FDAY ERRQOR NEFOLES THF DIFFERENCE BETWEEN THE CURRENT CDU ANGLES AND THE DAP COMMANDED
ANGLES .
ASSUMPYIONS : {1) THE PRCCESS IS CREw SELECTEL 8Y DSKY ENTRY,
(2) THIS PROCESS MAY RE SELFCTEC AT ANY TiIMmMfg,
PPOG M CRCIND CREW CHECKLIST TIiME TOTAL
CONT TIME
CREW PRCG.
SELECTION
START CREW INITIATED sesnawsscensenscanss KEY IN VEI1F 210
MCDE 1 ERROR DISPLAY —————————
RESET NEEDLEFLG .
R . £20

EXIT
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SELECT MODE 2 EXTENCED VFRB (V62) LCGIC REY 01 12720/67

PURPOSE: (1) TO DISPLAY THE TOTAL ATTITUCE ERROR {NZ22-N20} CN THE FLAI ERROR NFEEDLES.
ASSUMPYIONS: (1) THE PRCOCESS 1S CREW SELECTED BY DSKY ENTRY,

(2) THIS PROCESS MAY BFE SELECTET AT ANY TIME,

PROC CMC GROUND CREW CHECKLITSY TIME
CONT

CREW PROG.

SELECTION

-

START CREW INITIATED wesasssecssaanaceses KEY IN V6ZF
MCDE 2 ERROR DISPLAY . e ——————

SET BIT 6 [N FLAG
WORD S

.
T R

Al EXIT

TOTAL
TIME

#10

#20

#30
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SELECT ¥ODE 3 EXTFNCED VERB (V&2) LOGIC REV 02

PURPLOSF: (1Y YO DISPLAY TCTAL ASTRONAUT ATTITUDF ERROR {NI7-N20) ON THE FDAI ERROR
ASSUMPYIGNS: (1)  THF PRCCESS IS CREW SELECTEC AY DSKY ENTRY,

t2) THIS PROCESS MAY BE SELECTEC AT ANY TIME,

PROG M GCROUND CREW
CONT
CREW PROG.
SELECTION

START CREW INITIATED sevesucsaneeeanseeaes KEY IN V6IE
MODE 3 ERROR DISPLAY . e

SET NEEDLEFLG

WCRN 9

12/20/67

NEEDLES.,

CHECKLIST

TIME

TOTAL
TIME

#10

#20

#30
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START S~BANC ANTFNNA CALCULATIONS LOGIC REV 01 11727768
FXTENDED VERB 64

NOTE: THIS EXTENDFD VFERB IS USFL TO CALL ROUTINE
RO5. SEF RQS5 FOR THE SPECIFICATICN LCGIC FLOMW
FOR STARTING THE S-BAND ANTENNA CALCULATIONS,

CHANGF CONTRCL NOTES

LOGIC RFV 01 PCN 5156
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START OPTICAL VERTIFICATION CF PREL AUNCH tCGlIC REV 01 11721/68
ALIGNMENT FXTENDED VERR 65

NOTE: TFHIS EXTENDED VERB IS USFD TG CALL PROGRAM
PG3. SEE PROGRAM P03 FOR THE SPECIFICATION
LOGIC FLOW FOR STARTING THE PRELAUNCH
AL IGNMENT OPTICAL VERIFICATION.

CHANGE CONTREL NOTES

LOGIC REV 01 PCN 515
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PURPOSE :

ASSUMPTIONS:

PROG
CONT

MOVE THIS VEMICLE STATE VECTOR toGIc REY 01 11727768
TO OTHER VEHICLE STATE VECTOR {V&6)
(1) TD TRANSFER THE CS™ STATE VECTOR INFORMATILN TO THE LM STATE VECTOR

(1)  THE TRANSFER OF THE STATE VFCTR INFCRMATICN MAY BE ACCOMPLISHED AT ANY TIME SUBJECT TO THE NORMAL PROGRAM
RESTRICTIONS

{2} THE PROCESS 1S CREW SELECTED 9Y DSKY ENTRY,

CMC GRCUND CREW CHECKLIST TIME TOTAL
TIME

START CREW INITIATED vevenesssccansssnsae KEY IN VOGE
STATE VECTOR TRANS- . b
FER (CM TO LM)

. #10
IS INTFGRATION IN
PROCESS

Y «N
COMPLETE . #20
INTEGRATION .
TRANSFFR THIS VEHIC- 430

LE STATE VECTOR TO
NTHER VEHTICLE STATE
VECTNR

Ve6/COLOSSUS



Ve&s/COLOSSUS

EXTT ves

CHANGE CONTRCL NOTES

LOGIC RFy 01 PCN 515

0%
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W-MATRIX PMS FPOCR PTCNLAY [YAT)Y Loenre DEY N2 11/7Q/40

pUrePNer: (1 TO PROVIDE A& MEAMS ME ATSOLAYING W MATRIX INFORMATION AND REINTTIALIZTIMG THE W MATRIY IF DESIPEN,
ASSUMDOT ININS 2 (1} N CTHER EXTENCED VFPRRS ADE ACTIVF,
(21 THIS P?NCESS € CREW SFLFCTEN RY NSKY FMTRY,

13) IF MEW VALIIES OF PG DOSTTINN AMND YELOCTTY FRRMRS ARF LOADED N THIS PPUTINE, W MATRIX [INTITTALIZATIONN DCCURS THE
NEXT TTIMF A MEASIIREMENT 1S MANE,

ppnn rer AROMMN FEFW CHEFKLTST TIME TATAL
CONT TIME
JCREW
L EXTENDEN
LVFPR )

«SFLECTION

START FXTEMNEDN VERP L, e sassscnsacanses KFY TN VYATF #10
&7 ROLUTINE . e )
TS FXTENRFD VFRA .
ACTIVEITY FIAL SET? :
N .Y . 20

. TIHGN NN NMDPEQATOR . MONTTNAE DGQKY:

. FRPENR { [CHT srestesancesanasnans NNES NPERATOR FaP-

W . NP LIAHT CDME N

. . TMALCATING ANOTHER

. . FYXTENNTD VERR 1§ [N

. . PEACESS?

. L e 30
. . oM WY

. EYIT . .

: ) ) VET/CNLNSSI]



H

g

+
+
+

Dt

™D

NA P

+
nz

+
FrT

SET FXTEMDED VFRR
ACTIVITY INTFRLACK

CALCULATE RMS Bngi-
TION AND yFLOCTTY
FERpRNRS,

FEASH YFEOR_NANM TN
PIQUEST RESOLNSE AND
MySoLAY:
Ve NAg
Ry pPNC FRE
P yry FpPO
G epTIAM FANE

RY — PPC FPR - mMg
VALE ©F DOSTTINN
CRROP TN MM TH NP ARS
FAT .01 MM,

B2 - YF{ rRT - ame
MALTIF AF yRprrTTy
FRRND (N F,P,5, TN
MEAPTCT 1 F_on_ g,

72T - CDTIMNM N0 C
N1 = RERIF TYAIC
NNAYY = IPeTTAY
BISNa R RCRE N A RN R

. OMOLFTE TYE

« ACTIVE FXTENDED
« VERR RONTINF,

« RFSFT OPERATNAD
« "TPENR { IGHT,

« THFEN RESFLFCT

. THIS ROUTINE

« BY KFYINR TN

. VATF
. YT

MANTTNIP NGKY :
NRSFRYF VERR-NNIIN
ELASH T BEQJFEST
BESPANCE AND NISDY AV
AE W MATRTY PMS
VALIIES PE POSTITIAM
ANP YT PCITY FPEMDS,

neoT WIS T TMITT -
AL T7F THE W-MATETY ™

M .Y

VET/COLNSSUS

VET/OTLDSSHS

#40

#50

50

70
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NFEEINE
FSG Wl
YZED 1
PLAY T

WALIT ¥0P KEYRARD

ENTRY,

TERMINMATE Fl ASH IPDN

€ WHIrk pene—

Py REOTMTITTAL -

F THIS NI
< CHANGED

[

RECETDT NF DRNCEFD,

IF NFW NATA
. JNFEW
) LOATA
.ﬁ L[]
.C .
WF e
«F STPRE NFW
<0 NATA

J
. .
. .
. .
. Ceienaaeen
.
.
1S THE VAT FLAG SET?
M. Y.
. .
. .
cee .
~{oTA .
"'f‘" -
RFL My .

« SET VAT FLAG

L] . -
KEY [N . .
BRACFEN . .

KFY IN V?5F AND
LDAN NFW NATA,
ar S{RF R12 v
CORRESPONDS TN
TN THF TYPF NF

NAVIGATINN T .
WISH TN HAVF .
INITIALTZFD .

WITH THIS NDATA .

. .
» .
- -
. .
L

Ve TICNE OSSUS

VET/ONLNSSLS

#90

#100

#110

9"20

#1130

#140



T2

1S THE ASTRNONANT
LOANFD CRYICN £NANDF

.Y oM

STORFE INTTIAL- .

T7ATIOM PARA- .
METFRS FNR REND-—,
F7yNUS NAVT- .
GATIONN .

« 1S THF ASTRONALT
« LPADED DPTINN
« CONE = 27

. ¥ o N
@ TTOTETTETETITTTTETT .

« STAPF IMITIA- ,

« LT7ZATION .

« DARAMETEPRS -

« FMR NRALTY .

« NAVIGATINN .

. + STORE TMTITTA-
- « 1T7ZATIDON PAD-
. . AMEFTFEPC £NPp

. o TTSTIHIMAD

- « MAVIFCATTION

PESTT REMNOLTL AN AKN
annE A

VAET/COLOSSUS

VETICDLOSSUS

#150

21560

#1170

#1880

¥190
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. VETIEM NSSUS
WA :
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ARNYE .
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DESFT FXTFNNFR yERD
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. #210

fHiANAE FoRT M MATD O

[Tl A Rl VRS NEDoMET 1y

e CE Ty



THIS PAGE INTENTIONALLY LEFT BLANK



PURP(OSE:

ASSUMPT IONS =

PROG
CONT

CS™ STROKE TEST CN EXTENDED LCGIC REV 01 11/27/68
VERR (V6B)

(1) TO CENERATE A WAVEFORM IN THE PIYCH AXTS DESIGNED TO EXCLTE BENDING.
€17  THE PROCESS IS CREw SELECTEC BY DSKY ENTRY,

t2) SECTINN 3,3,9 0OF RST7 IS THE CONTROLLING SPECIFICATION. EXCERPTS FROM THAT SECTICON ARE WRITTEN INTO THIS
ASSUMPT ION FOR INFORMATION ONLY.,.
IF THE PROCESS IS SELECTED PRIOR TO IGNITION PLUS & SECONDS, THE STROKE TEST WILL BE DELAYED UNTIL
IGRITION PLUS 10 SECONDS.
THE WAVE FORM WILL CONSIST OF 4 SETS OF BURSTS WITH EACH SET BEING DEFINED BY THE NUMBER OF REVERSALS
IN THAT SET, THE AMPLITUDE CF THE WAVE IN THE SET IN TERMS OF THE NUMBER 0OF BURSTS IN EACH HALF AMPLITUDE,
AND THE PULSE BURSY SIZE [A PAD LNADED PARAMETER )., THE BURST SIZE IS THE SAME IN ALL SETS AND IS DEFINED
IN TERMS OF BIT LENGTH WHERE EACH BIT IS SCALED AT 85.41 ARCSEC,
THE 4 SETS ARE CEFINED AS FOLLOWS:
SET 1 ..a. 10 BURSTS PER HALF AMPLITUDE WITH 4 REVERSALS
SET 2 ... 6 BURSTS PER HALF AMPLITUDE WITH & REVERSALS
SET 3 .uss 5 BURSTS PER HALF AMPLITUDE WITH 10 REVERSALS
SET 4 4aws 4 BURSTS PER HALF AMPLITUOF WITH 10O REVERSALS

CMC GRCUND CREW CHECKLIST TIME

CREW
SELECTION

START CREW INITIATED cesvcecssscssasnnases KFY VHBF
STROKE TEST « e

-
. TURN N CPR
. ERR LIGHT

. VER/COLDSSUS

TOTAL
TIME

#10

#20



716

. . 2w

.
.
LI I B T Y N L

EXIT

I T T I T S )

INITIALIZE STROKE
TEST PARAMETERS FCR
FIRST SET

HAS L M—CN SWITCHOVER
COCCURRELD?

.Y «N

. WAIT FOR

. SHITCHOVER

. WATT 4

. SECONDS

- . .9

- - L]
LCAD PULSE RURST
STZE INTA TNC PITCH
ERROR COUMTER

Terea

.

.
s .
. .
- .
- -
. -
. .
. .
. .
. .
. .
. .
. .

V&8/COLOSSUS

V&ER/COLOSSUS

#30

#40

#50

#60

#70



Ny

SEND TVC PITCH COUNT
T SPS CIMPAL

COUNT DCWN NUMBER
OF BURSTS ON THIS
SLOPE

HAS THIS SLEPE REFN
COMPLETED?

.Y N

IS THIS THE LAST
REVERSAL OF THIS
SET?

oY N

« IS5 THIS THE NEXT
« TO LAST REVERSAL
« OF THIS SET?

. «N .Y
. . .

. « INCICATE NEXT
. « PREVERSAL IS

. « LAST

* s TTTTTTTTITTTS

L e e R e R R R T T T T S L T B T Y

V68/C0OLOSSUS

k30

#30

100

#1110

#120

#130

Y&68/COLASSUS



%

L L -

. « SET MJMBER CF
. « BURSTS FOR

. « 1/2 AMPLITUCE
L - -

« DECREMENT

« REVERSAL .
«» COUNTER .
+ TTTTTTTTTT L)
s TTmmTme— s -
« SET NUMBER .
« OF BURSYS .
« FOR FULL .
« AMPLITUDE .
- - -
« CHANGE SIGN 0OF
« SLGPE

- .

NECREMENT SFT
COUNTER

HAVE ALL SETS BEEN

CAMPLETEN?
oY o
FXIT .

4 % 2 & 8 % a2 ®F * ¥ 0w

LI T T T B B 1

A & & ® & 5 & ¥ B & & B 5 & 4 % A B 3 4 9 B u

TR T T T R R R

VeB/COLOSSUS

V68/C0oLOSSUS

%140

#150

#160

#170

#1B0



19

INITIALIZE PARAME-
TERS FOR THIS SET

-
.
-
.
.
-
-
-
.
-
.
-
-
.

csssasassrasrs

CHANGE CONTRECL NOTES

LOGIC REV 01 PCN 515

V& 8/ COLOSSUS

¥190
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721
RESTART EXTENDEN VFRR {V6C) LOGIC REV G5  07/09/68
PURPISF 11} TC CAUSE A COMPUTER RESTART,
#SSUMPTIONS: {1} THF RESTART IS CREw INITIATED BY DSKY ENTRY.
(2)  V6SE DNES NOT OIRECTLY SELECT RESTART PROCESSING. IT CAUSES A SITUATINN WHICH SATISFIES ONE OF THE CONDITIONS FOR
AN AUTOMATIC RESTART, I.E. TOO MANY CONSECUTIVE TC INSTRUCTIONS.
(3) THIS PRNCESS MAY RE SFLECTEC AT ANY T[ME.
PRNG CMC GR CUND CREW CHECKLIST TIME TOTAL
CONY TIME
CREW PROG
SELECTION
START CREW INITATED usevossescessensasa KEY IN VAOE "o
COMPUTER RESTART P e
- LU R N ] -
BRANCH {TC) TC SELF MONITNR DSKY: £20
——————————————————— . DOES PRUGRAM ALARM
+s . . LIGHY COME ON INDI-
+53 . . CATING COMPUTATIONAL
‘e . . DIFFICULTIES?
v N

VES/COLOSSUS



++
+05

P I

-

+05

NOTE: THE EDGIC FRCM
THIS POINT IS NOT
UNTQUELY ASSOCIATEL
WITH V69, 1T IS TEHE
PROCESSING WHICH
TAKES PLACF WITH ANY
HARCWARE INITIATED
PESTART. THE CONDI-
TION CAUSED BY V69f
AND SENSED 8Y THE
COMPUTER HARDWARE
WHICH INITIATES A
RESTART IS TC YRAP-
YOO MANY CONSECUTIVE
TC'S

[NCREMENT RESTART
COUNTER

TURN ON RESTART
LIGHT

ZERO OUTRIT CHANNFLS
S {RLS PITCE AND
YAWY ANC 6 [RCS

ROLLY

SET TIME 3 = 37777
TIME &4 = 37775
TIME 5 = 37774

EXIT

" s ® B o8 " % s 8 b 3

KEY VISNOGQE TO DIS-
PLAY AL ARM CODE:
0110T7T-8BAD PHASE
TABLFE

V69/COLOSSUS

v6s/COLOSSUS

#30

#40

#50

"0

#T0

#80
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V69/COLOSSUS

a ® ® a & 2 » @

JERD CUTBIT CHANKELS
11T TEXCEPT ENGINE

CN, OFF AND 1SS
WARNINGY; 12 (EXCEPT
COARSE ALIGN ENABLE, #9390
IERC IMU CDU'S ANC
ENABLE IMU ERROR
COUNTER)3 13 (EXCEPT
TELEMETRY BITS, RESET
TRAP BITS AND TSRUPT
BITY; AND 14 (EXCEPT
GYRD ENABLE}

. #100

TERMEINATE WAITLISTED
TASKS

CLEAR ALL EXECUTIVE #110
REGISTER SETS

INDICATE NO ACTIVE
Joss

. 2120

MAKF ALL VAC AREAS
AVATLABLE

___________________ #130
BLANK CSKY REGISTERS

{ PROGRANM, VFRR,
NOUN, Rls R2, R3I

Véa/COLOSSUS



. V69/C0LOSSUS

RESET DISPLAY/ASTRC-
NAUT ENTERFACE FLAGS . ¥140

0C CCNTROL REGISTERS
HAVE DEFICIENT DATA?

oY N
. . ¥150

WAS AN ERASABLE .
MFMORY CHECK IN .
PROCESS WHEN THE .
RESTART NCCUPR- .
ED?

Y N .

. . . #160

. HAS THERE REEN

« AN CSCTLLATOR

. FaIL?

..y N

R . #170

. 1S THE AGC .

» WARNING ON? .

. Y N

. « HAVE BOTH TFE

» « MARK REJECT

- « AND ERROR #180

. « RESET RUTTECNS

« « BEFN PRESSED?

PR oY L
. e . . . #190
e e . . . V&/COLnsSsysS

Ta2w




Na%

+ 4+
+05
++

|--l--o-o.-nlcnltDnoo-to-o-.lnll.on.l-nlnl.oo!.lto.--.-o-..

. » - L]
» e . L]
. » -
. . -
* = . -
. . . -

CLEAR SELF CHECK
ERROR REGISTERS,
ANDC MCDE REGISTER

ZERD QUTBIT
CHANNELS: 11
{ ™A™ RELAYS)Y; 12
[GNCY; 13 {AGCY;
AND 14 (1SS)

INITIALYIZE DOWN—
LINK wWITH POO
DOWNLIST

CLEAR PHASE TABLF

INITIALIZE IMU
(INHIBIT IMU FATL
FOR 5 SECCNDS)

TURN (OFF NO ATT
L IGHT

TERMINATE DPTICS
CNARSE ALIGN

& 8 s

N

¥69/C0LOSSUS

V69 /sCOLOSSUS

#200

#210

4220

#2130

4240



HEA

a % 8 ® B B B a B & A 8 3

. s

.
.
.
.
.
.
.
.
.

INITIALIZE PIPA .

AN TELEMETRY .
FAIL FLAGS .

RESFYT ALL FLAG-
WORDS (EXCEFT
[DLEFLAG- BIT 7
FLAGWORD 7 ANDG
COMPUTER FLAG-
BIT B FLAGWCRD 5

+
L]

EXIT .

SCHFEDULE TYSRUPY FCR
NAP PROCRAM

V63/COLOSSUS

V69/C0L0OSSUS

4250

#260

#270

260

#290
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79’) - -
: X V69/C0LDSSUS
+« INITIALIZE COPTICS
. mmm—————— #300
» INITIALIZE 1My
*  TTTTmSmsss oo #310
« TURN DFF DOSKY DIS~
« CRETE LIGHTS EXCEPT
« PROG, GIMBAL LOCK
« AND NO ATT,
« IS ND ATT LIGHT ON? #320
. N .Y
- - RETURN ISS TQ
. « COARSE ALIGN
. . . #330
« IS ENGONFLG SET?
e oA Y
« « TURN ENGINE (N
« + (RIT 13 CHANNEL £340
+ o« 11)
+ TEST PHASE TABLE,
« 1S IT CORRECT?
N Y #350

Ve9/COLOSSUS

* s e 8 0w
. s s v



: B . V6ea/CnNLOSSYS
» TURN 0ON PROC .
« ALARM AND .
« STORE ALARM .
. CODE 1147 -
. . . #360
L L L -
*
DISPLAY PROGRAM
. #370
WAS P20 IN PROCESS
WHEN RESTART
NCCURREL?
oY N
GD TO RENC . #380
P20 .
- . a »
EXITY .
: #390
WERE ANY PHASES
ACTIVE?
oY N
++ T e
+05 «» GO TC ROUTINE
+4 « RI0D 400
.:. .- Ves/COLOSSUS

72F . .
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Y69/COLOSSUS

e s e s & a e
e & & 2 0 e

m
-
it
m
—
et

#410

CHANGE CONTROL NOTES

REV 04 PCR MIT 66
REY 05 PCR 20¢
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73/

UPDATE LIFT DFF TIME EXTENDED VERBR 70 LOGIC REV 01 11727768

NOTE: THIS EXTENDED VERB IS USEL AY UPLCATE PROGRAM
P27 ONLY. SEE P27 FOP THF SPECIFICATION LOGIC
FLOW FOR UPDATINC THE LIFT OFF TIME,

CHANGE CCNTRCL NOTES

LOGIC REY 01 PCN 515
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UNTVERSAL UPDATE - BLOCK ADR
EXTENDED VERB 71

NOYE: THIS EXTENDED VERB IS USEC BY UPDATE PROGRAM
P27 ONLY., SEE P27 FOR THE SPECIFICATION LOGIC
FLOW FOR & BLOCK ADDRESS UNIVERSAL UPDATE.

CHANGE CCNKTROL NOTES

LOGIC REV 01

PCN 515

LCGIC

REV 01

11/27/68
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UNIVERSAL UPDATE - SINGLE ADDRESS

FXTENCED VERB 72

NOTE: THIS EXTENDED VERB [S USED WITH UPDATE
PROGRAM P27 CONLY, SEE P27 FNOR THE SPECIFI-
CATICN LOGIC FLOW SINGLE ADDRESS UNIVERSAL
UPDATE.

CHANGE CONTRCL NOTES

LOGIC REV 01 PCN 515

LCGIC

REV 01

11/27/68
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UPCATE CMC TIME {(QUTALY
EXTENDED VERB 73

NOYE: THIS EXTENDED VERB [S USED BY THE UPDATE
FROGRAM P2T CNLY. SEE P27 FOR THE SPECIFI-
CATION LOGIC FLOW FOR THE OCTAL UPDATE OF
CHC TIME,

CHANGE CCNTRCL NOTES

LOGIC REY 01 PCN 515

LOGIC

REV 01

11/27/68
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739
INTTIAL ITZE ERASABLE CUMP VIA DOWNLINK LCGIC REY 03 11727768
EXTENDED VERB (V74)
PURPOSE: (1) TO DUMP ALL EIGhT BANKS OF ERASABLE MEMORY VYIA DOWNLINK.

ASSUMPTIONS: (1% THE PROCESS [S CREW SELECTED RY DSKY ENTRY.

++ t2) 4, 2, OR 1 COMPLETE DUMPS MAY BE CALLED BY THE ASTRONAUT BY LCADING 20000, 10000, OR 04000
+03 RESPECTIVELY IN LOCATICN 0333{DUMPCNT}, THIS MAY BE DONE REFORF OR AFTER KEYING VT4E,
+
+ [3}) THE OQUM® QOF EACK BANK IS PRECEDED 8Y AN 1D WORD, SYNCH BITS, FCADR AND TIME,
Y
+ f4) THE E BANKS ARF CU*PEC IN ORDER, STARTING WITH E BANK ZERQ,
+03
+ 4 (5} THE TIME REQUIRED FOR 4 COMPLETE CUMPS [S 83.2 SECONDS (100 WORDS PER SEC BRIT RATE),
EDIT
PROG CMC GRCUND CREW CHECKLIST TIME TOTAL
CONT TIME
CREW PROG.
SELECTION

.

———————————————————— . e e *10
START CREW INITIATED wecuaeancrsensesenss KEY IN V74E
DOWNLINK ERASABLE T
nuwP

+ 4

+03

+ #20

V74/C0L0OSSUS

* + ®* ® 2 % 2 & % & B B & B 8 8 8 & ®

I R T R T T T TR SR T T T

L E R I I I



P I T 2 I I N B

40

® 2 2 ® 3 ¢ % B B 4 2 & F 8 s w3

I I N N L I T T DY B R R N N L I

TERMINATE CURRENT
DOWNLIST

SET E BANK CCUNTER,
WNRD CCUNTER, AND
NDUMP COUNTER=0

INITTALIZE F RANK
DUMP,. DUMP D, SYNCH
RITS, ECACP AND
TIMEL,

a s & & 2 a8

SPECIFY NUMBER
OF DUMPS DESIRED RY
LOADING THE FOUR
HIGH ORNER BITS NF
LNCATION 2333,
KFY V2INOLE

N333E

XXOD0E

XX-20 FOR &4 DUMPS
10 FOR 2 DUMPS
04 FOR 1 DUMP

VT4/C0LOSSUS

VT4/COLOSSUS

#30

¥40

150

460

70



144

INCREMENT E PANK
COUNTER AND SEY WCRD
COUNTER=0,

ALL B BANKS DUMPED?

INCREMENT DUMP COU-
NTER AND SET E BANK
COUNTER =0

DUMP COUNTER=
REQUIRED CUMP COUNT
{CUMPLNT ) ?

«N

RESTORE INTERRUPTED
DOWNE EST

VT4/C0OLOSSUS

#30

490

#100

#110



CHANGE CCNTRCL NOTES

LtOGEC REV 02 PCR MIT A6 007165G00
LOGIC REV 03 PCN 586 LGL165001

)43



243

SET LIFTOFF FLAG

PURPOSE : (1) SET LIFTQFF

ASSUMPTION: {1y THE PROCESS

PROG CMC
CONT

START CREW INITIATED
SET LIFTOFF FLAG
PROCESS

SET LIFTOFF BACK-UP
FLAG

+* " s @

EXIT

CHANGE CCNTRCL ROTES

LOGIC REV 01 PON 51F

EXTENDED VERB 75

BACK—-UP FLAG,

IS CREW SELECTEC BY VT5F

GROUND

L]
[N N Y NN YY)

CREW

KEY IN VT5SE

LOGIC

REV 01

11/27/68

CHECKLIST

TIME

TOTAL
TImE

110

#20
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48
SET PREFERREDN ATTITUNE FLAG EXTENDED VERRBR 76 LOGIC REV 01 11/27/68
PURPDSE: (1 TD SFT PRFFERREL ATTITUDE FLAG
ASSUMPTINN: {1) PRCCFSS IS CRFW SELECTED RAY DSKY ENTRY.
PROG CMC GRCUND CREW CHECKLIST TIME TOTAL
CONT TINE
INITIATE PREFFRRED encsscasssecncesccass KFY IN VTHE
ATTITUDE FLAG SET . e
PROCESS
SET PREFERRED 10
ATTITUDE FLAG
EXIT
#20

CHANGF CNNTRCL NATES

LOGIC RFY Nl PCN 515
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RESET PREFERRED ATTITUDE FLAG EXTENDED VERB 77 LOGIC
PURPOSE: {1) TO PESET PREFERRED ATTITUDE FLAG
ASSUMPTION: (1) PRCCEFSS IS CREW SELECTED BY NSKY ENTRY,
PROG CMC CROUND CREW
CONT

INITIATE PREFERRED asesrenencsnssesansss KEY I[N VTTE
ATTITUDE FLAG RESFT .
PROCESS

RESET PREFERRED
ATTITUDE FLAG

CHANGE CCONTRCL NOTES

LOGIC RFVY a1  PLN 51F

REV 01 11/27/68
CHECKLIST TIME TOTAL
TINE
#10
220
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PURPOSE:

CHANGE GYRO COMPASS LAUNCH AZIMUTH

VERR TR

LCGIC REV 01 11/27/68

1) 710 PROVIDE THE PROPER STARLE MEMBER ORTENTATION FOR LAUNCH.

ASSUMPTIDNS: (1) THE PROCESS HAS THE CAPABILITY TO CHANGE THE LAUNCH AZ IMUTH OF THE STABLE MEMBER WHILE GYRO COMPASSING (P02)

PROG
CONT

t2) PRCCESS IS5 CRFW SELECTED BY KEYBOARD ENTRY VY78F

{3} THE PROCESS

CMC

START GYRC COMPASS
LAUNCH AZ IMUTH
CHANGE

IS THE CURRENT PRO-
GRAM PQ2?

TURN (N OPERATOR
ERRAOR L IGHT

*

MAY BE SFLECTED ONLY

GRCUND

-
ta st st EN LA SE DA

DURTNG PRELAUNCH OR SERVICE-GYRO COMPASSING PROGRAM (PO2})

CREW CHECKLTI ST TIME TOTAL
TIME

KEY IN VT78E

410

MONETOR DSKY:

DOES OPERATNR ERROR

LIGHT CCME ON INDI-

CATING THATY THIS #20
ROUTINE CAN NOT RBE

SELECTED AT THIS

TIME?

N

<
*

Y78/C0L0SSUS

L N T I T R T T S ]
a & 4 % & + % 8 8 * 2 @



HAOLD

LR RN ]

SNAP

N4T0

4 % B 8 % 4 & B B &4 B & @ 4 & B 4 € B 8 2 s 4o E s

FLASH VERB-NCUN TI
REQUEST PROCEFD AND
OISPLAY STORED
LAUNCH AZIMUTH

VO&EN2G

R1 XSM LAUNCH

AZIMUTH
R2 RLANK
R3 BLANK

XSM LAUNCH BAZTMUTH
MEASUREL CLOCKWISE
FROM TRUE NCRTH IN
DEGRFES TQ THE NEAR-
EST 401 DEGREES.

WAIT FOR KEYBOARD
EMTRY

ssssssans

s 8 & ¢4 4 & % ® & B % & ¥ B & * &

2 % & & * ¢ 2 s @

" s 2 4 2
* s 8 ¢ 3

IN QRDER T{ TURN
THIS PROCESS ON
SELECT PRELAUNCH
NR SERVICE INI-
TIALIZATION PRO-
GRAM (PQO1} BY
KEYING IN
V3TEQOLE AND RE-
SELECTING THIS
PROCESS OR BY
KEYING IN V34E
ON MARK DISPLAY
TN PO3.

EXIT

® 8 & & & & 4 & 4 B 8 3 B 8 8 & 8 4 & 3 8t & = @

MONITOR DSKY:
OBSFRVE VERB NOUN
FLASH TO REQUEST
PROCEED AND OISPLAY
0OF XSM LAUNCH

AZ IMUTH

AM T SATISFIED WITH
XSM LAUNCH AZIMUTH

KFY TN .

¢« 2 & a & = 2

# ® ¥ ® 8 4 3 @

* & & = 3 % & v B 3 @

VT8/COLOSSUS

VTB/COLOSSUS

#30

140

#50

#60

870
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- . - VIB/COLDSSUS
cessesssssssnsnasessesanse KEY [N V21E AND ,
. e LOAD NEW LAUNCH .
. A7 IMUTH .
. —_—————————————— #20
TERMINATE FLASH UPCN . . .
RECEIPT OF PROCEEC . . -
OR NEW TATA . . .
.P +NEW .
«R «DATA -
L) O * -
«C . -
B e .
«F STORE NEW . 230
D CATA .
EXIT . .

CHANGE CCNTROL NOTES

LaoGctc REY N1 20N 51°%
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START LUNAR LANCMARK SELECTION LCGIC REV 01 11727768
EXTENDED VERR 79

NOTE: THIS EXTEMDFD VERB CALLS RCUTINE 35. SEE
R3S FOR THE SPECIFICATION LOGIC FLOW FOR
STARTING THE LUNBR LANDMARK SELECTION.

CHANGF CONTRCL NATES

LOGIC RFY 01 PCN 518
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UPDATE LM STATE VECTOR EXTENDED VERB 80 LCGIC REV OL 11/27/68

PURPDSE ® {1 TO CAUSE THE RENDEIVCOUS DATA PROCESSING RESULTS TO UPDATE THE LM STATE VECTOR

ASSUMPT ION: {17 PRCCESS IS CREW SELECTED BY VAOQE

PROG CMC
CONT

STARY CREW INITIATED

LM STATE VECTOR uP-
DATE PROCESS

RESET VEHICLE UPDATE
FLAG

CHANGE CTCATRCE NOTES

LOGIC REY 01  PCN 5185

GROUND CREM CHECKLIST TIME TOTAL
TIME
vssssensrnanesvesssas KEY IN VBOE
#10
#20
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UPDATE CSM STATE VECTOR EXTENDED VERB 81 LOGIC REV 01 11727768

PUR PO SE @ €1y TO CAUSE THE RENDEZIVCUS DATA PROCESSING RESULTS TO UPDATE THE CSM STATE VECTOR.

ASSUMPTION: 1) PRCCESS IS CREW SELECTED RY VSiFE.

PROG cMe GRCUND CREW CHECKLIST TIME TOTAL
CONT TIME

START CREW INITIATED eveveeneaccesssasses KEY IN VAILE
CSM STATE VECTOR . el
UPDATE PROCESS

SEY VEHICLE UPDATE #10
FLAG

#20

CHANGF CCMTRCL NOTES

L0GcIC REVY Ol PCN S1E
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REQUEST ORBIT PARAMETER DISPLAY ROUTINE
EXTENDED VERB 82

NOTE: THIS EXTEMDED VERB CALLS ROUTINE 30. SEE
R30 FOR THE SPECIFICATION LNGIC FLCW FGR
REQUESTINGC ORBIT PARAMETER DISPLAY.

CHANGE CCNTRCL NOTES

LNGIC REV 01 PCN 515

LOGIC

REV 01

11727768



THIS PAGE INTENTIONALLY LEFT BLANK



76!

REQUEST RENDEZVOLS PARAMETER
DISPLAY #1 EXTENCED VERB g3

NOTE: THIS EXTENDED VERB CALLS ROUTINE 31. SEE
R31 FOR THE SPECIFICATION LOGIC FLOW FOR
REQUESTING RENDEZVQUS PARAMETER DISPLAY #1

CHANGF CUNTRCL NOTES

LAGIC REVY 21 PCN 515

LOGIC

REV 01

11/727/68
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REQUFST RENDEZVNUS PARANETER LCGIC REV 01 i1721/568
OISPLAY #2 EXTENDEDN VERA AS

NOTE: THIS EXTENDFD VERB CALLS ROUTINE 34. SEE
R34 FNR THE SPECIFICATICN LOGIC FLOW FOR
REQUESTING RENDEIVOUS PARAMETER NISPLAY #2,

CHANGE CONTRCL NOTES

LOGIC RFY 71 PCN 51%
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REJECT RENDEZVNUS BACK-UP SIGHTIAG LOGIC REV 01 11/27/68
MARK V86
PURPOSE: (1) IN THE EVENT OF AN UNSATISFACTORY SIGHYTING MARK TAKEN DURING THE RENDEIVOUS BACK—UP SIGHTING MARK ROUTINE,

VB6E MAY BE USED TO EPASE THE MARK DATA (IF ANY) IN POSITION 1.

ASSUMPTIONS: (1) PRCCESS IS CREW SELECTED BY VB6E

PROG CMe CRCUND CREW CHECKLIST TIME TOTAL
CONT TINE

START CREW INITIATED cesavsscsacnvsessees KEY IN VB6E
REJECT CF RENDEZVQUS . — e e e
BACK-UP SIGHTING

MARK PROCESS.

------------------ 210
ERASE MARK CATA

{IF ANY) IN POSITION

LB}

RECYCLE TC PERFORM
ALTERNATE LCS £20
SIGHTING MARK

#30

CHANGF CONTROL NOTES

Tl BN ST a0 | DN RTE
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PURPOSE:

ASSUMPTION:

PROG
CONT

SET VHF RANGE FLAG EXTENDED VERR 87 LCGIC REV G1  11/27/58
{1} TO SET THE VHF RANGE FLAG
{1) PRCCESS IS CRFW SELFCTED BY DSKY ENTRY
cMC GROUND CREW CHECKLTST TIME TOTAL
TIME
INITIATE VHF RANGE  scoussssasessasasass KEY IN VBTE
FLAG SET PROCESS e
. f10
SET VHF
RANGE FLAG
EXIT £20

CHANGF CCNTRCL NOTES

LOGIC RFY €1  PCN 51°%
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PURPOSE :

RESET VHF RANGE FLAG EXTENDED VERAR R8 LGGIC REV 02

(1) TC RESET THE VHF RANCE FLAG.

ASSUMPT IDN: (1) PRCCESS IS CREW SELECTED BY DSKY ENTRY,

PROG
CONT

+4+
+02

+02
++

REV 31
RFV 02

(]9 GRCUND CREW

INETIATE VHF RANGE  sssseacsssassssssess KEY IN V8EE
FLAG RESET PROCESS T

SHUT OFF TRACKER
L IGHT

RESET VFF
RANGE FLAG

CHANGE CCAMTRCL NDTES

BCR 515

PCR 225

11727768

CHECKLIST

TIME

TOTAL
TIME

#10

#20

#30
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STARY RENDEIVOUS FINAL ATTITUDE LECGIC
MANEUVER RAOYTINE FXTENDED VERS B89

NCTE: THES EXTENOEC VERB CALLS ROUTINE 63. SEE
RE3 FOR THE SPECIFICATICN LOGIC FLOW TO STARTY
RENDEZVOUS FINAL ATTITUDE MANEUVER.,

CHANGE CCNTRCL NOTES

LOGIC REV 01 PCN 51F%

REV Ol

11/27/68
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REQUEST RENDEZVRLS CUT CF PLANE CTISPLAY ROUTINF LCGIC REV 01 L1/27/568
EXTENDED VERB 9n

NOTE:z THIS EXTEMDED VERB CALLS ROUTINE 36. SEE
R36 FOR THE SPECIFICATICON LOGIC FLOW OF THE
REQUEST FOR RENDEZVCUS CUT OF PLANE TISPLAY,

CHANGE CCKTRCL NOTES

LNOGTIC REV Ol PCN 515
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775

PURPOSE *

DISPLAY ON DSKY THE SUM OF FACH BANK
EXTENDED VERB 91

(1) ODISPLAY THE SUM OF EACH BANK FOR CCUMPAR]ISON.

ASSUMPTICN: (1) POC IS CPERATING.

PROG
CONT

(2} NO OTHER EXTENDED VERB 135 ACTIVE.

3% PRCCESS IS CREwW SELECTED BY DSKY ENTRY

CMC GROUND CREW

START CREW INITIATED sueseeassnccscnsacas KEY IN VOLE

DISPLAY OF THE SUM . - -
OF EACH BANK

IS PROGRAM POD

OPERATING?

Y N
IS ANOTEHER .
EXTENDED .
YERB .
ACTIVE .

«N Y .

. TURN ON NPR ERR

- LIGHY

. EXIT

LCGIC

REVY 01

11721768

CHECKLISTY

TIME

Va1/C0L0SSUS

TOTAL
T IME

€10

#20

#30



HOLD

ted eaone

SNAP

776

INITIALTZE ROUTINE
TC DISPLAY BRANK SUNS

* % % & 4 8 & ® 8 p®

FLASH ¥-N TC REQUEST
NISPLAY CF BANK SU¥M

VN5 NUi

Rl RANK SuM™

RZ2 BANK #

R3 BUGGER WNRD

BANK SLM-SU¥ NOF THE
BITS OF THE CHOSEN
BANK

BANK # ~ NUMBER OF
BANK BEING READ.
BUGGER WORD-FACLTOR
REQUIRED TO MAKE
1RY| = JR2I.

WAIT FOR KEYBNARD
ENTRY

. MON
LI ] OBS
. REQ

BAN

. IS
. DES
. N
- -
sses KEY
- PR

CE A W Y

ITOR DSKY:

ERVE V—N FLASH TO
UEST DISPLAY OF

K SUMS

THIS THE BANK [
IRE TO READ?

TS THE BANK SUM
THE NUMBER T EX-
PECTED TO READ
tIrRll = fr2117?

.Y N
L] *
m—= . GO TO

IN ., RACK-UP
CEFD o PROCEDURFS
———— e

- - e
. EXIT

V91/COLOSSUS

V9L/COLDOSSUS

#40

450

#60

70

480



¥91/C0LOSSUS

7 @ @ o

. TERMINATE FLASH ON . e
+ RECEIPT OF PROCEED  cuvuvvevossasessnssssssess KEY IN TERMI-
« NR TERMTNATE . NATE V34€
R o ————— ' #90
. - «T
L] - .E
LA R B R X N .R
PROCEED o
ol
N
« A
T
.E
. #100
EXIT

CHANGF CCATRCOL NATES

LOGIC RFVY 91 PLN 518
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START TMU PERFCRMANCE TEST EXTENCED LOGIC REV 01 11/727/68
VERB 92

NOTE: EXTENDED VERB 92 IS USED 7O START THE IMU PERFORMANCE TESTS. PROGRAM POT. A DESCRIPTION OF THIS PROGRAM
MAY BE FOUND IN SECTICN 1 OF R577.

CHANGE CORTRCL NITES

LOGIC REV Q1 PCN 515
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n%l
FTNARLE W MATRYIY INTTIA) JZATION FXTENDER Lontr PEY N4 11/727/68
VFPR {\ )
PURPOSF @ (1) TP PEMIFST REINITTALTZATION NF THE W MATPIX,
ASSUMPTIONS: (1) THF PROCFSS IS (RFW SELFCYED RY NDSKY FNTRY,
{21 THIS PANCFSS RESEYS THF RENPMFELG AND THE NRAWFLG TNNICATIMG THAT THE W MATRIX TS NOT VALTD AND MUST RE
REIMITIALYIZFND REFNRE BFEING USED, THE RENDOWFLG ANN THF ORBWFLAG ARE AUTOMATICALLY SET FOLLOWING W MATRIX
INITTALIZATION DR REINTTIALIZATION,
(A1) THTIS PROCESS MAY AF SELECTFN AT ANY TIMF,
PROG cMC CROIND CREW CHECKLIST TIMF TOTAL
CONT TIME
CREW
PROGRAM
SFLECTION
-
e e - memmmeem———— #10
+s STARY CREW IMITTATFN Lesceavsscanssossssas XEY TN ya3r
+08 W MaTRIX . meemmmmm— o
s INTTIAL IZATION

RESFT RENPWFLC AND
NRAWFLG

120



CHANGE CONTOQRL NMOTES

(NG Rey N nro WMIT A4 NRNETANA
k= T o0
LG VN4 nem D aE TNTY . NANETANN

784
|




783

CISLUNAR TRACKING FXTENDET VERR 94 LOGIC REV 01 11/27/68

PURPOSE : (1} USFD DURING THE CISLUNAR NAVIGATION PROGRAM (P23) TD ALLOW THE ASTRONAUT TO RECYCLE THE PROGRAM BACK TO THE
CALCULATIONS OF OR POINTING THE LLOS AT THE DESIGNATED LANDMARK/HORIZON.

ASSUMPTIONS: {1) THIS EXTENDED VERB IS USABLE ONLY DURING THE PERIOD IN P23 FOLLOWING THE TURN ON OF THE AUTOMATIC OPTICS
POSITIONING ROUTINE (R52) AND PRIOR TO THE ACCEPTANCE CF THE MARK.

{2} THE SELECTICN OF THIS EXTENCED VERB WILL TERMINATE THE AUTOMATIC GPTICS POSITIONING ROUTINE AND THE SIGHTING
MARK ROUTINE.

(3} IF THE ASYRCNAUT SELECTS THIS EXTENDED VERB AFTER MAKING A MARK BUT PRIOR TO ACCEPTING IT THE MARK DATA WILL BE

LOST.
PROG cMC CRCUND CREW CHECKLIST TIME TOTAL
CONT TIME
.CREW
«SELECTION
RECEIVE VERB 94 seesssnncennnannnces KEY IN VO4F
‘ . #10
4% 0 mmmm e mmmmmm——e
+01 IS v94 FLAG SET?
++ 0 e
EDIT .Y N
PCR . .
206 . .
IS THE CURPRENT - 120
PROGRAM 237 .
¥ N

Ve4/COLOSSUS

L I T R T T T ]
® 2 * % & " 5 3 &8 &
e * B 8 & F * s oo



. . . V94 /C0LOSSUS
++¢ 000 mmmmemm———- - .
+ UL RESET v94 . -
+ " LAG . .
+0F e M .
++ . . . #3)
"CN - . .
571 . . .

«» TUPN CN QPERATCR . QBSERVE CPERAYUR

FERECR L IGHT sreessanesvsnsvesaas FREMNR LIGHT OON MDD~

S . CATING THAT THIS

. CXTENRED VERB IS NOT

. ALILDWED ¥40

TFRMINATE RG52 AAND
RS53,

#50

CHANGF [CRTRIL NFTES

LOGIC RFy Q0 PCP MIT 273
LNGIT RFYVY ;1 eCN 571

7%y
@
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785
TERMINATE INTEGRATICN
EXTENDEDT VERB 96 LOGIC REV (3 11/26/568
PURPOSE: (B TO PROVIDE 2 MEANS 0OF SUSPENDING STATE VECYOR INTEGRATION.
ASSUMPTINONS : {1) IF THE COASTING INTEGRATION ROUTINE IS IN OPERATION, [T IS TERMINATED AT THF ENDG 0OF THE CURRENT TIME STEP.
{2y THE CURRENT PROGRAM IS TERMINATED
(3 THE CMC ICLING FROGRAM 1S ACTIVATED.
+4
+02 141 NO STATE VECTOR INTECRATION OCCURS UMTIL THE RESELECTTION OF ANY PROGRAM OR EXTENDED VERB. NO POO INTEGRATION
+ CCCURS UNTIL THE RESELECTICN QOF POO.
+
+AND 5] THIS ROUTINE DCES NOT MAINTAIN STATE VECTGOR OR W-MATRIX SYNCHRONIZATION.
+
+03 (61} RESELECTICN OF A NEW PROGRAM WILL REINITIALIZE THE NORMAL TIMING OF STATE VECTOR INTEGRATION.
+4
EDIT
PROG cMC GROUND CREW CHECKLISY TIME TOTAL
CONTY TIRE
+CREW
«EXTENDED
+VERA
«SELFCTION
START STATE VECTOR . - - —_——
TERMINATICN ROUTINE. tvsovsncasvnssansacs KEY IN VIAE %10

SET QUIT FLAG

#20

V¥96/COLOSSUS
VO&EJSUNDANTCE



V96 /COLOSSUS
V96 /SUNDANCE
VI6/LUMINARY

GP TN I0LIMG PRIOGRAM
(PONY V1A RCUTINE
(ROD)

#30

CHANGE CONTROL NATES

LAGIC REVY 01 PCR MIT 15
LOGI REY 112 ROR S0

786




%7

THRUST FAIL DISPLAY RCUUTINE EXTENDED VERB 97 LCGIC REV 01 11727768
NOTE: EXTENDED VERB $7 IS USED IN THE SPS THRUST FAIL ROUTIMNE R40. SEE R40 FDOR THE SPECIFICATION LOGIC FLOW FOR DIS-

PLAY OF THRUST FAllL.

THES VERB [S INTERNALLY INITIATED RY THE PRCGRAM AND SHOULD NOT BE SELECTED BY THE CREW.

CHANGE COCNTRCL NOTES

LOGIC PFy 01 PON 515
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ENABLE ENGINE IGKITICN EXTENDED LOGIC
VERB %9

NOTE: EXTENDED VERB 99 IS USED IN THE SPS PROGRAM P40. SEE
P40 FOR THE SPECIFICATICN LOGIC FLOW TO FNABLE ENGINE IGNITION.

THIS VERB IS INTERNALLY INITIATEC 8Y THE PROGRAM ANT SHOULD
NOT BE SELECTED BRY THE CRFEW.

CHANGE CCNTROL NNTES

LOGTC RFEy N1

PCN 518

REV 01

11727768
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4a5 THIS LIST REPRESENTS THE VERAS USED IN PROGRAM COLOSSUS
&.5.1 REGULAR VERBS

G0 NCT IN USE

01  DISPLAY OCTAL CCMP 1 IN R1

02 DISPLAY OCTAL CCMP 2 [N RL

03 DISPLAY OCTAL CCMP 3 [N R]

04 DISPLAY OCTAL CCMP 1,2 IN R1,R2

05 DISPLAY OCTAL COMP 1,2,3 IN R1,R2,R3

06 DISPLAY DECIMAL IN R1 OR R1,R2 CR R],R2,R2
07T DISPLAY 0P DECIMAL IN R1,R2

08 SPARE

09 SPARE

10 SPARE

11 MONITOR DOCTAL €OMP 1 IN R}

12 MONITOR OCTAL COMP 2 IN R]

13 MCNITOR OCTAL COMP 3 IN Rl

14 MCNITCR OCTAL COMP 1,2 IN R1,R2

15 MCNITCR OCTAL COMP 1,2,2 [N R1,RZ,RD

16 MENITOR DECEMAL IN R1 NR RILR2 OR R1,R2,R3
17 MCNITCR DP DECIMAL IN R1,R?

18 SPARE

19 SPARE

20 SPARE

21 LCAD COMPDNENT 1 INTO R

22 LOAD COMPONENT 2 INTO R2

23 LCAD COMPONENT 3 INMTH R?

REV 01

11/05/68

VERBS/COLOSSUS



VERRS/COLOSSUS

24 LCAD COMPONENT 1,2 INTO R1,4R2
75 LCAD COMPONENT 1,2,3 INTO R].R2,R3
26 SPARE

27 DISPLAY FIXEC MEMORY

28 SPARE

29 SPARE

33 REQUEST EYECUTIVE
31 REQUEST WAITLIST

12 RECYCLE

33 PRCCEED

34 TERMINATE

35  TEST LIGHTS

36 REQUEST FRESH START

37 CFANGE PROGRAM

3R SPARE
39 SPARE
44542 EXTFNDED VERBS

40 ZERD CDU W N2O)

41 CCARSE ALIGN CDU (W N20,MG1)

42 PLLSE TORQUE GYROD

43 LCAD FDA! ATT EPRMR NEECLES (TEST ONLY)
44 SEYT SURFACE FLAG

45 RESFY SUPFACF FLAFC

46  ACTIVATE [aP

47 SEY t ¥ STATE VECTCP TNTM CSM STATE VECTOR

VERBS/COLOSSUS

792
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&8
49
50
51
52
53
54
55
54
57
58
59
60
61
62
63
564
65
66
67
68
69
70
71
72
73

74

VERBS/COLOSSUS

LCAD TAP CATA (RUX)

START CREW CEFINED MANEYUVER (Rg2)

PLEASE PERFQORM

PLEASE MARK

MARKEC ON OFFSET LANDING SITE

PLEASE MARK ALTERNATE LOS

START REND RACK UP SIGHTINC MARK (R23)

INCREMENT CMC TIME (DECIMALY}

TERMINATE TRACKING

START RENC SIGHTING MARK (R21)

RESET STICK FLAG

PLEASE MARK {OPTICS CALTIBRATIEMNY

SET ATTITUDE ERROR REFERENCE TO PRESENT ATTITUDE.
SELECT MODE 1 (DISPLAY DAP ATTITUCE ERROR}

SELECT MODE 2 (DISPLAY TCTAL ATTITUCFE ERROR {N22-N201)
SELECT MONE 3 (DISPLAY TCTAL ASTRCNAUT ATTITUDE FRROR {(NIT7-N20})Y
START S—-BANT ANT CALC (ROS)

START OPTICAL VERIFICATION OF PRFLAUNCH AL IGNMENT (PD3)
SET CSM STATE VECTOR INTC LM STATE VECTOR

STARYT W-MATRIX RMS ERROR CISPLAY

CSM STROKE TEST ON

RESTART

UPDATE LIFTOFF TIME (P27)

UNIVERSAL UPHATE-PLCCK ACR (P21

UNIVERSAL UPCATF-SINGLE ACR (P27}

UPDATE CMC TIWE (CCTALY (P27}

INITIALIZE ERASABLE DUMP VIA CCWALIMK

VERBS/COLOSSUS




75
T6
77
18
79
80
81
82
83
B4
85
86
87
8a
89
90
91
92
93
94
95
96
a7
oR

99

794

BACKUP LIFTOFF

SET PREFERRED ATTITHUDE FLAG

RESET PREFFRRED ATTITUDF FLAG

UPDATE PRELAUNCH AZIMUTH

SIART LUNAR L ANDMARK SELECTION (R35)
UPDATE LM STATE VECTOR

UPDATE CSM STATE VECTOR

REQUEST ORBIT PARAM DISPLAY ([R20)
REQUEST REND PARAM DISPLAY #]1 {R31)
SPARE

REQUEST REND PARAM DISPLAY #2 (R34}
REJECT REND BACK UP SIGHTING WARK
SET VHF RANGF FLAG

RESEY VHF RANGE FLAG

START REND FINAL ATTITUDE MANEUVER (R63)
REQUEST REND CUT OF PLANE CISPLAY (R3&}
B ANK SUM

START IMU PERFORMANCE TEST {PO7)
FNABLF w MATRIX IMNITIALIZATION
ENABLE CISLUNAR TRACKING RFCYCLE
SPARFE

TERMEINATE INTEGRATICN AKM GO TC PJO
THRUST FAJL PISPLAY

SPARFE

ENABLE ENGINFE IGNITION

YERRS/COLOSSUS
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L]

o0

01

02

03

04

05

06

o7

[e]

09

THT S LIST REPRESENTS THF NCUNS USED

NCT IN USE

SPECIFY ADORFSS (FRALC)

SPECIFY ADDRESS (WHOLE)

SPECIFY ADNRESS (CEGREE)

SPARE

ANGULAR ERROR/DIFFERENCE

OPTION CODE

FLAGHWECRD NPERATOR

ALARM NATA

ALARM CODES

1

18

(1)

REV

IN PROGRAM CNLOSSUS.

« XXXXX
» KXXXX
« XXXXX

XX XXX,
XXXXNX o
AXAAA,

XXX e XX
XXX o XX
XXX XX

XX Xe XX

ocT
ocT

nery
acT
acT

a9CT
ncrT
ocrT

ocr
ncr
acT

FRAC
FRAC
FRAC

INTEG
INTEG
INTEG

NEG

DEG
DEG

DEG

13

11/27/68

NOUNS /COLOSSUS



19

It

12

13

14

15

16

7

18

19

20

21

22

23

24

25

26

27

28

CHANMEL TD BE SPECEFIED (L-EXCEPT CHAN T}
SPARE

GPTION CNCE

SPARE

SPARE

INCREMENT ADDRESS {L-W NO1,NOZsND3,NLG)

TIME OF EVENT (USED BY EXT VERA ONLY)
ASTRONAUT TOTAL ATTITUDE
{USED EN MODE 3 NEECLES (ve3)}

BALL ANGLES AUTD MANEUVER

SPARE

PRESENT ICDU ANGLES

PIPAS

NEW ECDU ANGLES L)

SPARE

DELTA TIME fO0R CMC CLOCK (L}

CHECKLIST (USEN WITH va0)

PRTN/NELAY,ATRES,ARCAN (L-W V30,V31)

SELF TEST ON/OFF SWITCH i)

SPARF

79¢6

(w1

(L)

ney

ocT
acT

ocT

JOXXX.
209X,
OXXaXX

KX Ko XX
XXX o XX
XXX4 XX

XXXa XX
KXXaXX
XXX o XX

XXX XX
XXX XX
XXX XX

XAXX X o
AXAXX o
XXXXXa

XXX . XX
XXXo XX
XXX .o XX

COXXX.
URIXX.
XX, XX

XX AKX,
ncry
neT
ney

XXEXH,

HRS
MIN
SEC

BEG
DEG
DEG

DEG
DEG
DEG

DEG
DEG
NEG

PULSES
BULSES
PULSES

DEG
DEG
DEG

HRS
MIN
SFC

NOUNS/COLOSSUS

NOUNS/CDLOSSUS



29

30

X

32

23

34

35

36

37

38

39

40

41

42

79)

X <M LAUNCH AZ

TRRGET COCE
(GYROCOMPASSING
VERIFICATICON}

TIME CF LANDING SITE

TIME FROM PERIGEE

GETI

TIME OF E£VENT (L)

TIME FROM EVENT

TIME DF CMC CLOCK L

GETILTPI)

TIME OF STATE VECTOR

DELTA TIME FOR TRANSFER

TFI/TFC
Ve
DELTA ¥V {ACCUMULATED}

TARGET A7 TMUTH )
TARGET FLFVATIDN
TARGFY IDENTTFIER {(PASTE FRCM N3O}

AFO ALT
PER ALT
DELTA V {REQUIRED!}

Ly

L)

XX Ko XX

XAAXX .
ANAXX,
XXXX X

00 XX X.
Q00XX,.
OXX. XX

00 XXX,
Q00XX.
XX XX

Q0OXXX.
000xX,
OXXaXX

00 XXX,
000xX,
OXX. XX

00XXX.
000XX.
UXXeXX

00XXX.
C00XX,
OXXeXX

QOXXX.
000xXX.
GXX XX

00XXX.
QO0XX,
OX¥Xa XX

QOXX X,
000XX,
OXXaXX

XXBXX
XNXXKaX
XXXN o X

XXXa XX
XXaXXX
Joa0X

XAXY X
XXX o X
XAXNA X

DEG

HRS
MIN
SEC

HRS
MIN
SEC

HRS
MIN
SEC

HRS
MIN
SEC

HRS
MIN
SEC

HRS
MIN
SEC

HRS
MIN
SEC

HRS
MIN
SEC

HRS
MIN
SEC

M-S

FPS
FPS

DEG
NEG

NM
NM
FPs

NOUNS/COLOSSUS

NOUNS/COLOSSUS



43

44

45

46

47

48

49

50

S1

52

53

54

55

5é&

57T

%R

LATITUDE (4 NORTH)
LONGETUDE (+ FAST)
ALTITUDE

APD) ALT
PER ALT
TFF

MARKS (VHF-0OPTICS)
TFT INEXT BURN)

MGa
DAP CONFILG (L)
THIS VEHICLE WEIGHT o)

OTHFR VEHICLF WEIGHT

GIMRAL PITCH TRIM (L)
GIMBAL YAn TRIM

DELTA R
DELTA ¥
SOURCE CADE

SELFRROR
DER [GEE
TFE

RHO
GAMMA

CENTRAL ANGLE NF ACTIVFE VERICLE

RANGE
RANGEF RATE
oHI

RANGF
RANGE RATF
THFTA

PER CDNE [E)
FLEVATION ANGLE (F)
CEMTRAL ANGEE (JF PASSIVY VERICLE

2EENTRY ANGLF
NELTA Y

DELTA R {SORY {+ PASS VEH LFARS) iy

PFR ALT (PPST TRI NP SNE)
NELTA Y [TPYT NP SOF)
FELTA V [TPF R SR £t ALY

799

XXXo XX DEG
XXX XX DEG
XXX, X NM

XXXX X NM
XXXX.X NM
XXBAX M=%

XXBXY
XXBXX M-S
XXX XX DEG

ner
neT

XXAXX, LBS
XXXXXs LAS

XXXo XX DEG
XXX, XX DEG

XXXXK X NM
XXXX.X FPS
GoOoOX.

XENX WX NM
XX XN o X N
AXBX X M=%

XXX XX NEG
XXX, XX DEG

XXX« XX DFG

XXX XA NM
XXXX X FPS
XXX o XX DEG

XXX XX NM
XXXX X FPS
XA XX DEG

YXXAX .
XXXa XX DEG
XA L XX DEG

XX XX DEG
XXYXX, FPS

AN L X NM
AL X N™

XXXX X FPS
AXAA X FDS

NOUNS/COLOSSUS

NOUNS/COLOSSUS



59

&0

61

62

63

64

65

66

6T

68

69

19

71

'7ﬁ|

DELTA v DS 1
DELTA ¥V LOS ?
DELTA ¥ LDS 3

G MAX
V PRED
GAMMA E| (+ UP)

IMPACT LATITUDF fLy
IMPACT LONGITUDF
HEADS UP/DOWN t+ UP)

VI »INERTIAL VEL MAEZ
HDOOT LALT RATE
H »ALT ABOVE PAD RADIUS

RTGO ,RNG FROM E. T, TO SPLASH
YIO PREDICTED INFRT VEL
TFE  +TIME FRCM FROM E T,

DRAG ACCELERATION
vl » INERTIAL VELOCITY
R TO TARG {+ OVSHT)

SAMPLED CMC YIME
(FETCHED IN INTERRUPT}

BETA, CMD BANK ANGLE
CROSS RANGE ERROR (+ TGYT RT)
DCWN RANGE ERROR (+ QVSHT)

R TD TARG (+ 0OVSHT)
LAT ,PRESENT POSITION (+ NORTF)
LONG +PRESENT POSITION (4 EAST)

BETA, CMD BANK ANGLF
Vi +INERTIAL VELPCITY
HDOT LALT RATE

CELESTIAL BOCY COCE {9EFORE MARKY (L)}
L ANDMARK DATA
HCRITZINN DATA

CELESTIAL RODY COLE (AFTER MARK) (L)
LANDMARK CATA
HCRTZION DATA

AXXX o X
XXXXeX
XXAX o X

XXX XX
XXXXXq
XXX aXX

XXX aXX
XXX o XX
ocgol.

XX XXX o
XXXXX .
XXXX o X

XXXX e X
XXXXX o

FPS
FPS
FPS

FPs
DEG

DEG
REG

FPS
FPS
NM

NM
FPs

XXBYX M-§

XXX o XX
XAXXX o
XXX o X

Q0XXX,
300X%X,
OXXa XX

XXX XX
XXXXe X
XXX o X

XX XN X
XXX o XX
XXX o XX

XXXe XX
KXXXX o
XXXXX,

XXX o XX
XX Xa XX
XXXXX

ocT
acT
acT

ncrT
acT
acr

G
FPS
NM

HRS
MIN
SEC

DEG
NM
NM™

NM
DEG
NEG

DEG
Fos
FPs

DEG
G
FPS

NOUNS/COLOSSUS

NOUNS/COLOSSUS



72

73

14

75

16

17

78

79

80

81

a2

83

94

B85

1.}

a7

8A

89

DELT ANG (+ ACT VEH LEADS) i
NELY ALT {+ PASS VEH ABOVED
SEARCH OPTIDN

SPARE
SPARE

SPARFE

SPARE

SPARF

SPARF

SPARE

TIME TO IGNITTON/CUT OFF

74

DELTA V {ACCUMULATED?}

DELTA VX (LV) n
DELTA VY (LV)

DELTA VI (LV)

SPARE

DELTA VX(CONT)

DELTA VY(CONT)

DELTA VI{CONT)

DELTA VX{Q VEH) wr
DELTA vY(0 VEH)

NELYA VZ{0D VFH)

VYGX [CONTIH

VEY (CONT)

YGZ (CONT)

OELTA VX

DELTA VY

DELTA V7

MARK DATA: NPTICS SHAFT ANCLE
CPYICS TRUNNTON ANGLF

PLANET 1/2 UNIT POSTTICN VFCTOR X (L}
¥

z
LANDMARK LATITIICE (+ NCRTH) tL)

LANNDMARK EONGITUNFE/2 (+ EAST)
LANDMARK AL TITUDRF

RLn

XXX o XX
XXXX X
XXXAX o

DEG
NM

XXBXX M—-%

XXX,
XX XN A o

XXXXK o X
XNXX o X
XXX X

XXXX 4 X
XXXX . X
XXXX o X

XXXX o X
XXXX o X
XXXX 4 X

XXXX o X
XXX X
XXXX o X

XXXXX o
XAXKX o
XXXXX o

XXX e XX
XX o XXX

« XXXXX
« XXXXX
. XAXXY

XX o XXX
XX o XXX
X¥Xa XX

EPs
FPs

FPS
FpS
FPS

FPS
FPS
EPS

FPs
FoS
FPS

FpS
FPS
FPs

Fes
£PS
FPS

NDEG
plas

NEG
EG
NM

NOUNS /COLOSSUS
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on

91

a9z

93

94

95

96

a7

938

99

1ﬂ;qll'

REND QUT NF PLANF PARAMETERS Y

PRESENT OCDU ANGLES - SHAFT
- TRUN

NEW OCDU ANGLES- SHAFT
TRUN

DELTA GYRO ANGLES

ALTERNATE LOS - SHAFT
TRUN

PREF ATT FCA! ANGLES

+X AXIS ATT FDAI ANGLES

SYSTEM TEST INPUTS

SYSTEM TEST RESULTS
AND [INPUTS

RMS VALUE OF PASITION ERROR
R¥S VALUE OF VELCCITY ERRCR
OPTION CODE

¥ 00T

PSI

(L

L)

(L)

L}

L}

L B

A

o0

XK 4 XX
XXXX o X
XXX XX

XXX XX
XX o XXX

XXXe XX
XX o XXX

XX e XXX
XX o XXX
XX o XXX

XXXe XX
XX o XXX

XXXe XX
AXX o XX
XXX o XX

XXX e XX
XXX o XX
XXX XX

XXXXN .
XXXXX,
1 8.8 4 8. 98

XX XXX e
« XAXXX
XXXXX o

XXX o XX
XAXX o X
XX XXX

Nu
FPS
DEG

DEG
DEG

DEG
DEG

DEG
DEG
DEG

DEG
DEG

DEG
DEG
DEG

DEG
DEG
DEG

NM
NM

NOUNS/COLOSSUS
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Lol

-

F1 CNDE

Gud14
00015
G001
0041
00062
oo202
040203

00204

THES LISYT REPRESENTS THE CHECKLIST REFERENCE CODES USFDC WITH VSONZ2S FOR PROGRAM COLODSSUS.

ACTION TC AE EFFECTED
PERFORM FINE ALTGNMENT
PERFQORM CELESTIAL BNODY ACQUISITICN
TERMINATE MARK SEQUENCE
SWITCH CM/SM SEPARATICN TO UP
KEY CMC TO STANDBY
PERFORM GNCS AUTOMATIC MANEUVER
SWITCH TD CMC-AUTNH
PERFURM SPS GIMPAL TRIM
SWITCH-DENOTES CHANGE PCSITION OF A CONSULE SWETCH
PERFGRM—DENCTES STARY AR ENLC NF A TASK

KEY IN-OFENOTES KEY IN OF DATA THRU THF DSKY

REFERENCE CODES/COLOSSUS
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4.8

Pl
OPTION
CODE
G00o1
onoou2
00003
00005

0oCTy

THE SPECEFTED NPTICK (OCES WILL BF DISPLAYFD IN R
IN CONJUNCTINN WITH FL V04 ND6 TT REQUEST THE ASTRONAUT

TO LDAD INTN R2 THE CPTION HE JESIRES.

PURP{OSE

SPECIFY

SPECIFY

SPECIFY

SPECIFY

SPECIFY

[MI NRIENTAYINN

VEHICLE

TRACKING ATTITUDE

SOR PHASE

PROPULSICN SYSTEM

INPUT FDR R2

I=PREF 2= NNMINAL 3I=REFSMMAT 4=L ANDING SITE

1=THIS VEHICLE 2<CTHER VEHICLF

1=PREFERRED 2=#X-AXIS

1=F1RST 2=SECOND

1=SPS 2=RCS

THIS LIST REPRESENTS THE (PTICN CINES USFD WITH V4NoA FOR PROGRAM COLNSSUS. REV 01 11/14/68

OPTION CODES/COT.OSSTS
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f

4,9
Pl
fong
00110
oo112
00113
nolL14

Na1ls

00116

-

&

s

ro11”

corzn
o121
00122
0ol 24
002 05

00?06

nozo7

n"O210
0az11
0212
naz13
rn2ta

an21s

nrn2 17

THIS 1 TST REPRFSENTS THF A[ARM CANES JSF0 WITWH

PURPNSF

MO MARK STNTE ) AST MAPK PEJFCT
MAPK NNT RETNG ACCFPTER

NO IMRTTS

mADK MAPF ayT NNT NTCIREN

NPTICS TNRAUT PECHFST WITE SWITCH NNT
AY MO

NETICS SWITCH ALTFRFEN “FTARF |8 SF FFPN

TIMF F| APSEN

APTICS TRPAYF REGHFST WITH MRTICS NPT
AVATLARLE (APTIMN==A)

OPTIES TPPARF PFRUFST WITH NPTICS NOT 7FPAEN

FOUES AT [OMN AT TINE NE MADK
MARKING NPT CALLEC FCR
DY7 TPT SFASCH-NC SAFE BFO[FTR WFDC

AAP BIPA PEADING

TERD ENCODF NPT ALLOWFN WITH CNAPSE ALIRN

+ GIvAAL LK

155 TURNNN REQUFEST NCT PRESENMT FIP 9n SFC

ML NOT NPERATINA
FOAPSE AL TAN EROFR-NRPIVFE 32 NEARFES
PIPA FATL ST PTRF 1S NOT aRTNG USED
TMII NDT NPERATIMG WITH THPN-NN REAUFST
PEPAAOAM USTNG Ul WRFN TIIBNEP AOFF

PREreEPPEN AT IFNTATICN SELFATFN BUT NOT
SPEFTE|ER

AN PETIRM FonM STA[L PrTINES

YNENNS FABR BONReAM €O NSglic,

SFT eV
SYTMADK
SXTHARK
SXTMARK
SXTMARK

FXT VYFRE noTirs rny

T4RUPT

FXT VFRP CPTICS CNit

T4RUPT
SXTMADY
SXTMAPK
TP] SEaPCH
SERYICED

TMy MNDF SWITCH TM 2

TaPypT

TMU MAPE SWITCH, Ty 2, 02,
MU MONE SWITCH

TMU MPNF SWITCH, T4RUPT
T4OUPT

T&Pupy

pPR2, PS4

feTATNS

Ry,

1A

AL ARME 2L PSS



np22n
0N 01
00404
00408
N4 n&

neany

00421
NO6 0%
ro6tl
0ons12
onsll
r110>2
01103
ollp4
01105
01106

o011 n?

01201
Mzor
01207

01206

o1zoT
n121n

01211

JMI) MOT AL TANER (RAL REFSHUAT)

NESIREN AIMARAL ANGLSS YIFLD niMP4l | 0K
TAPGET OUT FF YTrW (TPUA, ANGLE > 70 NFny
TWA STARS NOT AVAL) ARy ®

REMN NAVIGATION KNT CoFDATINA

TARGET CUY NF VIFW (TPUN, ARNGL¥E D RN NFER)

W-MATRTY NYFp £y fy

NIJMREP ME $TER AT [NMS FYFCENS [ AAD MAY TYiM
MO TG PR OGTYEN FL Ry akf T

STATE VYECTND TH WRPONC croHERE Nr TNEpMENCo
PEFNTRY ANnGLE rUT nrF [ IMITS

CMC SFIF TFST foone

UNIISED (7S ARANCE EXECIUTER

NELAY PRUTINE RIISY

NOWNLTNK TN FaQY

1P THK TN FAST

PHASFE TARI= FATLURF, ASSUMF FRASARLF
MFuney TS DFSTRNYFEN

EYFrUTTIYF NYFrRELTW-NT VAL ADFAS

FXErUTIVE NYERF] OW-AC FrRF SFTS

WALTLIST PYFRFLNW=TOM MANY TASKS

SECONP JDR ATTEMPTS T £n TN SLFEP yIA
KEYANARD ANN NTSOLAY PRAGDAM

N VAL ACFA FIR MARKS
TWN MRCEZAMS HSENG DFYTIFS AT SAME TIMFE

TLLERAL [MTEPRIPY NE SXTENNFN YI oA

AL ARMS /DL NS SUS

1A

INF AL TRM, TMYy2
LEY

P52, P54

21, 23

RG22

INTFRPY
P32, P72
P34, 074
P37

p37?

SELF FHFrK
ARDPT

FxFr
Ta4rRUPT
T4RrUPT

RESTAPT

FYEF
FYEr
WATTLTST

PINOALY

SY¥T MADRy
1M MODF SWITrH

SXTMARK

AL armS/ e poeps



01301

n13n2

nlap?
rla?e

01427

01501

o1sez
01520
01600

01601

01703

01706
01707
37T
04777
07777
10777
12777

14777

PN
SR%
p *

&
p
a %

ARCSIN-ARPCIMG TMPNT AMGLS TOM L AOGT

SOPT FALED WITH NERATTIYFRE ARGIMENT

VG INCREASTING

MU UNSATISEACTRRY

TMU REVFRSFR

KFYRNAPM ANN RNISDLAY ALARM NIIRTINGC INTERNAL
USE tNvsuRy

TLLERAL FLASHING DTSPLAY

V3T 2FEOUFST NOT ofFeMITTEN AT THIS TIMF
NVYEPFLOW TN NRIFT TEST

RAD TM) TRRAQLIE

INSUFFTTIFNT TIME FCR INTEG.,
Tir WAS StLIPPFD,

STAGF yFRIFY DISCRPETE DNES NNT AGREF
CHFCKLTST 293 NOT DFRFNRMFN

TCNU FATL CANSFED THE 1SS WARNING

TCD, PTPA FATLS CAUSFEN THF T55% WAQNTMG
MU FATL CAUSEN THF 155 WARNING

MU, PIPA FATLS CAUSEN THFE 1SS WARNING

M) ICny FAILS CAUSEN THE 1SS WARNING

INTFRPRETES

INTFRPRETER

540, 8
PEL,PED

pb1, Pe?

PINRALY

GOPLAY
var
DPT PRF ALIGN CALTR

NoT PRF ALTON CApLTR

R4l

RO3
R61
TarRUPTY
T4RUPT
T4RUPT
T4 RUPT

T4RUPT

Yy, €0, 9104 FAF|S FAJGEN THE 1SS WARNING T4RUPT

IMRTICATES ARNRT TYPE, ALL CYHERS ARF NONM_ARNRTIYF,

INDIFATES A N TC PRARDAM N0 TyeF ABpey
INNTCATES A RATL NUT TYPFE ABNRY

(Unless AVERAGE G is on, then P* becomes B¥*)

AL ARMS Sl NS SUS

1A

Al ATNC ZOOl NSS)IT



AL APMS /O DS SHIR

NATF: FAR VYOS NO9 NISP| AYG: IA

RY~XX¥XX [FTRST ALACM 77 Dery? AFTre AT RFSETY,
R —AXXNX (SECOMND AL APW TN OCCIIR AFTFP LAST RESETY,
RA-YAXXY (ALARM WHICH NCOIRRER LASTY

THANGE CPNTRCL NNTES

LAGIC REV A2 PCN &2C
Rey 93 prN 588



Internal:

Adler, P. (2)
Bairnsfather, R.
Battin, R.
Beals, C.
Blanchard, E,
Cooper, W,
Copps, E.
Copps, S.

Cox, G.

Davis, S.

Day, W.
DeCain, F.
Denniston, E.
Deutsch, 3.
DeWolf, D.
Dimock, G.
Drake, L.
Drane, L.
Dunbar, J.
Dunbar, V.
Edmonds, G.
Eliassen, S.
Engel, A, (2)
Felieman, P.
Fleming, J.
Gediman, L, (20)
Glendenning, J.
Glick, K.
Goldberger, 3.
Goodwin, K.
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Grace, E.
Greene, K.
Griggs, K.
Hamilton, M.
Haslam, R.
Heinemann, P,

Henize, J,

Hoag, D,

Hsiung, D.
Hughes, E,
Ireland, B.

Issacs, T.
Johnson, 1.
Johnson, L. B,
Johnson, M.
Johnston, M., .
Keene, D.
Kernan, J.
Kiburz, R,
Kido, K.

*Kingston, J.

Klumnpp, A.
Kosmala, A.
Kossuth, G.
Kupfer, W,
Laats, A.
Larson, I..
Larson, R.
Lawrence, J.

Leone, F,

*Letter of transmittal only.

Levine, G.
Lickly, D, (3)
Lones, R,
Marscher, W,
Martin, T,
McQuat, H,
Megna, V.
Metzinger, R.
Millard, D,
Miller, J.E,
Miller, J.8S.
Mimno, P,
Morse, J. (10)
Morth, R,
Muller, E.
Nevins, J.

O'Connor, J.

Ostanek, W,
Parr, T,
Philliou, P.
Plender, P. (6)
Pope, G.

Pu, C.

Ragan, R.

Riebesell, K,
Robertson, W.
Rye, P. (3)
Sapanaro, J. (4)
Sarda, P.
Savatsky, 3,

(D-1)

Schlundt, R.
Schmidt, W,
Scholten, R.

Schroeder, S,
Schulenberg, C.
Schulte, R.
Sears, N,
Sewall, A,
Shillingford, 7J,
Sokkappa, B.
Sprague, D,
Stameris, W,
Stubbs, G.
Suomala, J.
Sutherland, J.
Tanner, W.
Tinkham, R.
Turnbuil, J,
Vincent, K.
Vittek, J.
Volante, P,
Weatherbee, R,
Wenk, C.
Werner, R.
White, P.
White, R.
Widnall, W,
Wolff, P.
Womble, M,
Zeldin, S.
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MIT Instrumentation Laboratory
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MIT Instrumentation Laboratory (3)
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MIT Instrumentation Laboratory {3}
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NASA Manned Spacecraft Center
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Attn: Mr. Thomas Lawton (10)
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Kennedy Space Center, Florida 32815
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Attn: Technical Document Control Office
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NASA/LEWIS
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NASA/GSFC
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Attn:  Apollo Data Requirements
Dept, 096-340
Building 3, CA 99
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(2)
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NASA/MSFC:

NASA/MSC

BELLCOMM:
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TRW:

National Aeronautics and Space Administration
Resident Apollo Spacecraft Program Officer
Grumman Aircraft Engineering Corporation
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National Aeronautics and Space Administration
Resident Apollo Spacecraft Program Officer
AC Electronics Division

General Motors Corporation
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Attn: Mr. W, Swingle
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Attn: RH4 Documentation

National Aeronautics and Space Administration
George C. Marshall Space Flight Center
Huntsville, Alabama
Attn: Mack R-ASTR-5
. Ledford R~AERO-P
. McNair R-AERQ-P
. Telfer R-AERO-DA
. Deaton R-AERO-DA
Cremin R-AERO-DAP
. Stone R-AERO-F
. Hagood R-AERO-F
. Hardage R-AERO-FM
. Moore R-ASTR-N
Seltzer R-ASTR-NG
. Hosenthien R-ASTR-F
. McNair I-MO-R
. Germany [-I/IB-E
. Barraza I-V-E
. Chubb R-ASTR/NG
McCuliough I-VE/T

CEDUBPIUMOOCSH SO S

National Aeronautics and Space Administration
Manned Spacecraft Center

Apollo Document Control Group (PA 2)

Houston, Texas 77058

Attn: A, Alber, FS5 (letter of transmittal only)

Bellcomm, Inc.

1100 17th Street N. W,
Washington, D.C. 20036
Attn: Info, Analysis Section

LINK Group, GPSI SIMCOM
1740 A NASA Boulevard
Houston, Texas 77058
Attn: Mr, D. Klingbell

Gilbert H. Friedman

Building 82 Rm 2067

TRW System Group

One Space Park

Redondo Beach, California 90278
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