¢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 ]



653

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
EDIT

TERMINATE FLASH UPDN
RECEIPY QF PROCEFC
OR DATA

ODISPLAY FINF ALIGN
Va2

ENTER FINE ALIGN
MODE

TURN GOFF NO ATT
LIGHT

PULSE TRIGS THROUGH
NESIRED ANGLES

P v oa e

cerenrretecevacenacsnsenss LOAD DESIRED

fsssassseB BRI BEREES

« NELTA GYRP
« ANGLES

MONITDR DSKY:
NBSERVE DISPLAY
OF FINE ALIGN VERR

.
EXIT

V42/C0LOSSUS)

V42/C0L0OSSUS)

150

2160

#1170

#180

¥190



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

L I A A R I I I B N R R I I O L L L

« » 0 3

1S THE MU MODE

COARSE ALIGN?

#30

1§ THE ZERO

CDU BIT SET? .

P

N

40

HAS LIFT-

OFF TAKEN .
PLACE?
N

.Y

#50

* 2 ¢ & = B @

.Y

IS ANDTH-

ER EXTEN-

DED VERB

ACTIVE?
«N

" 2 & 9 & & @

#60

CN
0PR ERR

LIGHT

TURN

s 8 B 4 4 & 2 & & 2

L T T R R T A

4+

+04

#70

+*+ ¥ 2 @

FXIT

e se .

V43/C0L0SSUS

® % 2 8 4 % 5 2 B B N OF 8 2 & & 2 4 ® 4 4 % 8 ¥ 4T Ao

" 2 F & & B * b

¢ s % a s s r e &

LSS



059

HOLD .

RESET ERRCR COUNTER
ENABLE

FLASH VERB-NDOUN TO
REQUEST LDAC OF
ERROR ANGLES

v21 N22
R1- ROLL
R2- PITCH
R3I- YAW

ALL REGISTERS INITI-
ALLY BLANK

ERROR ANGLES-

THE ANGLES TO BE
LCADED IN THE 1SS
ERROR COUNTERS,
MAX [MUM ANGLE
+16.88 DEGREES.
ALL ANGLES IN
DEGREES TO NEAREST
«0l DEG

WAIT FOR KEYBOARD
ENTRY

TERMINATE FLASH UPON
RECEIPT OF CATA

WAIT 20 MILLISECONDS

LOAD 1SS ERROR
COUNTERS

-
Tdssseas et s RN EEN R

-

.
[ ERE RN N LR R NN

-

& 8 ¢ 8 & & 2 B 9 B B »

MONTYOR DSKY:
OBSERVE VERB-NOUN
FLASH REQUESTING
LCAD OF ERROR
ANGLES

® 8 8 % # 5 B & & 4 9 s P 8 s o8 s oo

LGAD DESIRED
ERROR ANGLES

LI N )

EXIT

V43/C0LOSSUS

V&43/C0LOSSUS

#80

#90

#100

#110

#120

#1130



V43/C0LOSSUS

.
" & 8 8 & 2 B 0w

EXITY

CHANGE COMNTROL NOTES

LOGIC REV 03 PCR MIT 66
04 EGCITORTAL

oo



(o (o]

SET SURFACE FLAG EXTENNED VERR 44 LGGIC REV (1 11/27/68

PURPQOSFE: (1) TO SEY THE SURFACE FLAG

ASSUMPTIONS: (1) THE PROCESS IS CRFw SELECTET BY DSKY FNTRY.

PROC cMe GROUND TREW CHECKLISY TIME TOTAL
CONT TIME

START CREW INITTATED suusavasonsescananss KFY IN V44E
SET SURFACF FLAG - e e
PROCESS

SET SURFACE FLAG #10

CHANGE CUNTRICL NOTFS

LOGIC REV 01 PrN /15
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RESET SURFACE FLAG FXTEANDED VERR 45 LCGIC RFV 01 11727768

PURPOSF: 11} TO RESET THE SURFACE FLAG

ASSUMPTIONS: (1} THE PRCCESS IS CREW SELFCTEC BY DSKY ENTRY.

PROG CMC GRCUND CREW CHECKLISY TIME TOTAL
CONT TIME

START CREW INITIATED seevesavnsoncnnacnse KEY IN V45F
RESET SURFACE FLAG ey
PROCESS

RESET SURFACE FLAG 10

CHANGE CONYRCL NOTES

LAGIC REY N1 PCN 515



THES PAGE INTENTIONALLY LEFT BLANK



LLS

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

PURPOSE: t11 TO ACTIVATE THE DAP,

ASSUMPTIONS: (1) THE PROCESS IS CREW SELECTEL BY V46E,

PROG cMC GROUND CREW CHECKLISY TIME TOTAL
CONTY TIME

START CREW INITIATED wecesnassvanoscencea KEY IN V4GE
ESTABL ISHMENT OF G+C . - N

CONTROL

IS TYC DAP ON? #10

TURN DON OPERA-
TOR ERROR LIGHT

: 920
EXIT
DETERMINE VEHICLE
CONFIGURATICN
____________________ #30
INITIALIIE APPRD-
PRIATE CAP
#40

Y46/C0OLOSSUS



V46/COLOSSUS

P T T

EXIY

CHANGE CCATRCL NOTES

LOGIC REV 01 PCN 515

bl



b7
MCVE CTHER VEHICLE STATE VECTOR TN THIS VEHICLE LOGIC REV 01 11/727/68
STATE VECTOR (v471)

PURPOSE: (1) 1O TRANSFER THE LM STATE VECTOR INFORMATICN TN THE CSM STATE VECTOR.

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

£2Y THE PROCESS IS CREW SELECTED RBY DSKY ENTRY,

PROG CMC GROUND CREW CHECKLIST TIME TOTAL
CONT TIME

. - -

START CREM INTITIATED ceeecaascaassnsesnes KEY IN VATE
STATE VECTOR TRANS- . ————————————
FER. LM TO CM)

f10

»

IS INTEGRATION IN
PROCESS?

Y

z

CCMPLETE
INTEGRATION

120

s se

TRANSFFR CTHER #30
VFHICLE STATE VECTCOR

TO THIS VEHICLE

STATE VECTOR,

. V4 T7C0LOSSUS




V4T/COLOSSUS

#40

CHANGE CCNTRCL NOTES

L0GIC REV 01 PCN 515

(6T
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LOAT CAP DATA FEXTENDED VERR 48 LEGIC REV 01 11727768

NOTE:  THIS EXTENDFD VERB IS USEC TO CALL RCUTINE
RO3. SEE RO3 FOR SPECIFICATICN LOGIC FLOW
FCR LOADING CAP DATA,

CHANGE CONTROL NOTES

LOGIC REV 01 PCN 515
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START CREW LCEFINFD MANEUVFR LCGIC REV 01 11727768
EXTENDED VERB 4G

NDTE:  THIS EXTEADFD VERS [S USEC TC CAtL ROUTINE
Re2. SEF R62 FDR THE SPECIFICATICN LCGIC FLOW
FOR A CRFW OEFINED MANFUVER,

CHANGE CONTRCL NOTES

LOGIC REV D1 PCN 515
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PLFASE PERFOPM EXTFNLED VERR 50 LEGIC REV C1 11/27/68

PyaPpSE: 1Y  TO INTERRUPT A PROERAM (R ROUTINE TO ALLOW THE ASTRONAUT TO MANUALLY ACCE®T OR REJECT THE INFORMATION DISPLAYED
ON THE DSKY.

ASSUMDT T(INS 1) PRESSING PRCCFFD ON PSKY INDICATES REQUESTEDR ACTION HAS BEEN PERFORMEN,
(2  EXFCUTINN OF FNTER INDICATES THE RFQUESYEC ACTION IS NCT NESIRED.
{3) THIS VERP ALWAYS APPFARS FLASHING ON THE DSKY,
{4) THIS VFRB IS INTERNALLY INITIATED RY THE PRCGRAM AND SKOULD NCT BE SELFCTED BY THE CREW.

NOTF:  THIS VERB IS COMPLETELY DESCRIRED TN SECTION 4.2.2.7

FHANGE CONTRLCL NATES

LOGIC RFY Nl PCN S51F
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PURPNSF

ASSUMOTIONS =

PLEASE MARK

Vel

LOGIC REV 01 L1/27/68

1) T ALLOW THE ASTRONAUTY TG OBRTAIN OPTICAL SIGHTING DATA BY USE OF THE SXY, SCT, AND THE MARK BUTTON.

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

NOTE:

IS CN ANC CPERATIONAL,

FRB 15 USED IN PO3, RZ1, AND R53.

REFER TO THOSE PURPOSES AND ASSUMPTIONS FOR ADDITIONAL RESTRICTIONS.

ERE 1S TNTESNALLY INITIATELD RY THE PRCGRAM AND SHOULD NOT BE SFLECTED BY THE CREW.

THIS VERP

CHANGE CCKTRCL NITES

LOGIC RFY O1

PCN 515

[€ COMPLETELY DESCRIRED

IN SECTION 4.2,2.8,
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MARKED ON NFFSET LANEDING SITE V&2 LCGIC REY 01 11727/68

PURPHSFE: (1) 7O SFY THE INCEX OF THE OFFSFT QESIGNATOR EQUAL TO THE VALUE OF THE MARK COUNTER.

ASSUMPTIONS: (1)  VS2E MUST BF KEYEN IN BY THE ASTRONAUT AFTER WARKING ON THE OFFSET LANCING SITE.

(2) THIS VERE IS CALY MEAMINGFUL [N PROGRAM P22 THERFFORE REFER TN THE ASSUMPTINNS, PURPOSES, AND LOGIC FLOW
OF P22 FOR FURTHER [NSTRUCT IONS.

CHANGE CCNTRCL NOTES

LOGIC REV Ul PCN 51F
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PLEASE MARK ALTERNATE LCS V53 LCGIC REY O1 11/727/68

PURPOSE 2 (1) 70 ALLOW THE ASTRCMAUT TO OETAIN OPTICAL SIGHTING DATA BY USE OF ANY NESIGNATED ALTERNATE LINE OF SIGHT.

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

{2) THIS VERB 1S INTERMALLY GENERATED BY T+E PROGRAM ANC SHOULD NOT BE SELECTED BY THE CREW,

NDOTE: THIS VERB 1S COMPLETELY DESCRIBEC IN SECTION 4.2.2.9,

CHANGE CCNTRCL NOTES

LOGIL REY "1 PCAN 515
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START RENDFIVOUS BACKUP SIGHTING MARK LCGIC REV 01 11/27/68
EXTENDED VERB 5S4

NOTE: THIS EXTEADED VERB [S USEC TO CALL ROUTINE
R23. SFE R23 FOR THE SPECIFICATION LOGIC FLOW
FOR RENDEZVOUS BACKUP SIGHTING MARK PROCESS.

CHANGE CCNTRCL NOTES

LOGIC REVY U1 PCN 515
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PURPOSE

ASSUMPTIONS: (1) THF PROCESS MAY BE SELECTED ONLY WHEN NO OTHER EXTENDED VERB 15 ACTIVE.

PRNG
CONT

++
+03
+03
++

INCREMENT CMC TIME EXTENDED VERE {V55)

{1} TO CHANGE THE CMC CLOCK TIME USING

(2) THE PROCESS IS CREMW SELECTEEL BY V55E,

cMC

START CREW INITIATED
CHANGE OF CMC CLDCK

1S ANOTHER EX-
TENDED VERB
ACTIVE?

TURN ON OPR
ERR LAMP

GROUND

-

ssssavdstbasss s nas

CREW

«LREW
PROGRAM
SELECT ION

KEY IN V55E

B I I R T 2L R T R T R R T R T R T R TN R T T TR R 'Y

03/05/68

INCREMENTS ( OR DFCREMENTS) LOADED BY THE ASTRONAUT.

CHECKLIST

TINE

V55/C0L0S5US

TOTAL
TIME

#10

#20

%30



HOLD .

++
+03

+03
++

L8

FSTARLISH EXTENDFD
VERB ACTIVITY INTER-
LoCK

FLASH VERB-NCUN TO
REQUEST LOAD OF
DELTA TIME
V21l N24
R1-HOURS
R2-MTINUTES
R3A-SECONDS

TIME TC NEAREST .01
SECONDS

a ¢ 8 e v ¥ s e

MAOMITOR DSKY:

DASERVE FLASH OF
VERB-NOUN REQUESTING
LOAD OF DELTA CLODEK

TIME

DO I DESIRE TO LOAD
DELTA CLOCK TIME?

. oY «N
WAIT FOR KEYBOARD - .
ENTRY . .

. mTEET s L]
sasssesnsassavsssanses LOAD DESIRFD .
. TIME TNCREMENTS .,
- L]

TERMINATE FLASH UIPCN . T
RECEIPY OF DATA V34E . . KEY IN
OR PRNCEED tsrerecrrnensvessecenssnresssnansa PRO DR
———————————————————— . . V3ak

«PRO . e

0P o8 . N

+V34E .7 . -

. - A . .

- - L LA

. . . EXIT
REMTCVE EXTEND- . cen
FD VERR ACTIV- - .
ITY INTERLOCK . EXLT

V55/C0LOSSUS

VES/COLOSSUS

%40

#50

#60

#79

#£30



7} §)

: : VE5/C0OLOSSUS
EXIT .
: #99
ACD LOADEN CELTA
TIME TO £wC CLOCK
T IME
REMNVE EXTENDED VERSB #100
ACTIVITY INTERLOCK
EXIT
#110

CHANGE CCANTRCL NOTES

LOGIC PFV 013 PCR MIT 86
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PURPOSE:

ASSUMPTIONS: (1}

PROG
CONT

TERMINATE TRACKING FXTENDED VERB 56

{1y CLEAR RENCEZIVOLS,

[2Y TERMINATE PRGGRAM P20,

cMe

START CREW INITIATED
TERMINATE TRACKINC
PROCESS

CLEAR RNDVZIFLG, UP-
DATFLG, AND TRACKFLG

15 P20 THE PRESENT
MAJCR MCDE?

Y. N.

NQ ROUTINF
ROO

« CONTINUE IN
« PRESENT MAJOR
» MODE

.
I % * ¥ 8 B @
[

-
T )
.

PRCCESS 1S CREW SELECTED BY DSKY

GROUND

Sssamsss e ssas b RO

LOGIC REYV C1

UPCATE ANLC TRACK FLAGS.

ENTRY,

CREW

KEY IN V56F

11/21/68

CHECKLIST

TIME TOTAL

TINE

#10

%20

#30

V56/C0OLDSSUS



Vv56/C0LOSSUS

LT L T S N R

#40
T

CHANGE CCNTRCL NOTES

LOGIC REV 01 PCN 515

(88



6 %9

START RENDEZVOUS SIGHTING MARK LOGIC REV 01 11727768
EXTENDEL VERR &7

NOYE: THIS EXTENDED VERB IS USET TO CALL ROUTINE
R21. SEE R21 FOR THE SPECIFICATICN LOGIC FLOW
FOR STARTING THE RENDEIVCLS SIGHTING MARK
PROCESS.

CHANGE CONTROL NOTES

LOGIC REV Q1 PCN 515
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RESET STICK FLAG EXTENDED VERB 58 LCGIC

PURPOSE: 11

12}

ASSUMPYINNS: (11}

PROG
CONT

RESET THE STICK FLAG

ENABLE AUTOMATIC MANFUVERTING

PRCCESS 1S CREW INITIATED BY DSKY ENTRY

CMC GROUND CREW

START CRFW INITIATFD sevaseessoncssavsens KFY IN VSBF

STICK FLAG RESET .

PROCESS

CHANGT: CONTRCL MOTES

. R

REV 01

11727768

CHECKLIST

TIvE

TOTAL
TIME

#10



THIS PAGE INTENTIONALLY LEFT BLANK



b93

PLEASE MARK (OPTICS CALIBRATIOND} V59 LOGIC REV 01 11727768

PURPNSE : 1y TO ALLOW THE ASTRONAUT TO OBTAIN OPTICAL SIGHTING DATA BY USE OF THE SXT AND THF MARK BUTTON.
ASSUMPTIMONS: (11  THE OPTICS IS TN AND CPERATIONAL,.
t2) THIS VERB TS USED IN RCUTINE RS57 ONLY.
REFER TO RS57 PURPOSE AND ASSUMPTIONS FCR ACDITIONAL RESTRICTIONS.

(3% THIS VERE IS INTERNALLY INITIATEC BY THE PROGRAM AND SHOULD NOT BE SELECTED RY THE CRFW.

CHANGE COWNTR{L NOTFS

LOGIC QFY 71 PCKN 515
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SET N17=N20 EXTFADEC VERR {ve() LEGIC REV 01 04 /02768
+9
+01
PURPOSE : {1} 700 SET THE ASTRCNAUT TOTAL ATTITUDF REGISTERS {NI7) EQUAL TO THE PRESENT ATTITUDE {N2G}
4 FOR MODE TI1).

ASSUMPTIONS: (1) THE PROCESS 1S CREW SELECTEC BY V40F.

PRDG CMC GRCOUND CREW CHECKLIST
CONT
CREW PROG.
SELECTION
++ 00 e - s meem————
01 START CREW INITIATED socesasonsassasnsasas KFY IN VOOF
+ SETTING OF ML7=N20 - mes—aa— o ———
¥ s memm e ———a -
+ - .
+ . -
+ - .
+ 2 e m—rm e ————- -
+ SET THE REGISTERS .
+ ASSOCIATED WITH NCUN .
+ 17 EQUAL TO THE .
+ REGISTERS ASSOCIATED .
+ WITH NOUN 20,
¢ 00 e mm————— e
+01 -

+
+*
.

" s s 0 s 4 3

FXIT EXIT

[PROVIDE AN "ATTITUDE SET

TOTAL
TIME

#10

%20

#30



CHANGE COATRCL NOTES

REVY 01 PCR MIT 35 00053000

tas



£99

SELECT MODE | EXTENDED VERS {vs1) LCGIC REV 02 12/20/67
PURPOSE {17 7O DYSPLAY CN THE FDAT ERROR NEFOLES THE DIFFFRENCE BETWEEN THE CURRENT CDU ANGLES AND THE DAP COMMANDED
ANGLES .
ASSUMPTIONS: (1) THE PRCCESS IS CREw SELECTEL 8Y DSKY ENTRY.
(2) THIS PRNCESS MAY RE SELECTED AT ANY TIME,
PROG CHC CROUND CREW CHECKLI ST TIME TOTAL
CONT TIME
CREW PRCG.
SELECTION
»
START CREW TNITTATED socesassnsessessasss KEY IN V61E 510
MCDE 1 ERROR DISPLAY e
L] -
____________________ X
RESET NEEDLEFLS .
L] -
. . £20

EXIT
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SELECT MODE 2 EXTENCED VERB ({V62) LCGIC REV 01 12/20/67

PURPOSE: (1) TO DISPLAY THE TOTAL ATTITUCE ERROR {N22-N20} CN THE FCAI ERROR NFEDLES.
ASSUMPTIONS: (1) THE PRCCESS IS CREW SELECTET BY DSKY ENTRY,

f2) THIS PROCESS MAY BE SELECTET AT ANY TIME,

PROG cMe GROUND CREW CHECKLIST TIME TOTAL
CONT TIME
CREW PROG.
SELECTION
START CREW INITIATFD secaascssssausnrssss KEY IN VB2E #10

MCDE 2 ERROR DISPLAY R

#20

SET BIT 6 [N FLAG
WCORE S

.
* F = 8 & ® B B o8 2 T & B 4 8 oo #

#30

3
. T Y
.
.

T EXIT
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SELECT ¥ODE 3 EXTENCED VERB (V&62) LOGIC REV D2

PURPOSF: 1y TO DISPLAY TCTAL ASTRONAUT ATTITUDF ERROR {N17-N20} ON THE FDAI ERROR
ASSUMPTIONS: (1) THF PRCCESS IS CREW SELECTEC AY DSKY ENTRY,

{2) THIS PROCFSS MAY BE SELECTEC AT ANY TIME,

PROG cMC CROUND CREW
CONT
CREW PRNDG.
SELECTION

START CREW INITIATED sueescesncnsaavssens KEY IN V63E
MODE 3 ERROR DISPLAY g

SET NEEDLEFLG

WCRD 9

12/20/67

NEEDLES.

CHECKLIST

TIME

TOTAL
TIME

#10

#20

#30
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START S~BANC ANTFNNA CALCULATEIONS LOGIC REV 01

11/27/768
FXTENDED VERR 64

NOTE: THIS EXTEMDFED VFRB IS USFL TO CALL ROUTINE
ROS. SEE RO5 FOR THE SPECIFICATICN LCGIC FLOW
FOR STARTING THE S~-BAND ANTENNA CALCULATIONS.

CHANGF CONTRCIL NOTES

LOGIC REV 01 PCN 515
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START DPTICAL VERIFICATION CF PREL AUNCH tCGlIC REV Q1 11/721/68
AL IGNMENT EXTENOED VERR 65

NOTE: TFHIS EXTENDEC VFRB IS WUSFD TGO CALL PROGRAM
PG3. SEE PROGRAM PO3 FOR THE SPECIFICATION
LOGIC FLOW FOR STARTING THE PRELAUNCH
AL IGNMENT OPTICAL VERIFICATION.

CHANGE CONTRCL NOTES

LOGIC REV 01 PCN 515
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PURPOSE :

ASSuUMPTY

PROG
CONT

ONS

MOVE THIS VEHICLE STATE VECTOR toGIc REV 01 11727768
TO OTHER VEHICLE STATE VECTOR {V&H)
(1) TO TRANSFER THE CS™ STATF VECTOR INFORMAYTICN YO THE LM STATE VECTOR

(1) THE TRANSFER OF THE STATE VFCTOR [NFORMATICN MAY BE ACCOMPLISHED AT ANY TIME SUBJECT TO THE NORMAL PROGRAM
RESTRICTYIONS

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

CMC GRCUND CREW CHECKLISTY TIME TOTAL
TIME

START CREW INITIATED sisunasssssavcaseres KEY IN VOGE
STATE VECTOR TRANS- . ————— -

FER

(CM TO LMY

. . #10
« 1S INTEGRATION IN
« PROCESS
P oN
+ COMPLETE . #20
« INTEGRATION .

YRANSFER THIS VEHIC- 230

LE STATE VECTOR TO
NTHER VEHICLE STATE
VECTNR

Ve6/COLOSSUS



Ve6/s/COLOSSUS

EXTT
449

CHANGE CONTRCL NOTES

LOGIC RFY ©1 PCN 515

V0%



169

W-MATRIX PMS FEROLR CISOLAV (YhaT) Lrntr PEYV N2 Y1/p0ga9

PURPNCF t1Y  TO PRNOVIDE & MEAMS IF NISPLAYING W MATRIX [NFIRMATIOM AND REINTTIALIZING TUF W MATRIX [F DESIFEN,
ASSUMPTINNS ¢ {1y NP CTHER EXTENCED VFPRS APE ACTIVE,
(2Y  THIS ©2NCESS TS CREW SFIFCTEN RY NSKY ENTRY,

13) IF MFW YALLIES OF PuS DOSTTINN AMD yOLNCITY FRRMPS ARF LOHADFD TN THIS PPUTINE, W MATRIX INTTIALIZATION OCCURS THE
NEFXT TIME A& MEASIHIRFEMENT IS MADE,

PRNAG e CROMMN FREFW CHECKLTST TIME TOTAL
CONT TIME
CREW
+EXTENDED .
. VEPR

«SFLECTION

STAPT EXTENNEN VERE . ceueeeannscasnss XFY TN VATE #10
67 ROYTINE et
IS EXTENNFD VFRR .
ACTIVITY FLAG SET? .
N .Y . 20
o THIN NN NDFRATPR . MONLITAR DSKY:
. FRDNZ { {CHT teeecivanccacssenaas  NNES NPERATOP FRP-
T . NP LIAHT CPME My
. . TENICATING ANOTHER
. . FYXTEMNED VERR I8 [N
. . PEACESS S
. P T T, #30
. . WM .Y
. EYIT - L}

. . . VET/CNLPSSlI”
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FNTT

SET FXTENDED VFRR
ACTIVITY INTERLACK

CALCULATE RMS 90<|-
TION AND YFLIDTTTY
EpRNRS,

- Eeas sw e
. - -
. - -

CLASH yror_MON TN

BIQUEST RESOLNSE  AND .
NT1S0L AY: -
Ve NOO .

2] DNC EFRP .
P yFL FRO .

03 epTIAN FANE

Rl — PPC FPR — nHUK .
VALUJE = DPOSTTINN .
rrene TA MMOTH NP AD- .
ST W01 MM, .
B2 — yFL FRD - oM :
WALTIE AFE WEYIrITY .
FRRPS TN F,P,5, TH .
MEAPTICT 1 F _D_%, .
2?7 - CDTIOM O ODC :
AANNT = GEMTE TS .
NRYY = PR TT A .
200X IE NN NN L .

MAaNT
g
Fl A
RESD
ne
VAL
AND

nroT
AL T

COMBLFTE TUE
ACTIVE FXTENDFD
VERR ROUTINE,
RESTT IPERATAP
TPENR { [GHT,
THEN RESFLEFT
THIS ROUTINE

Y KFYINR TN

VATF
ExiT
TR NGKY: .

SEREVE VEPR-_NOIIN

H T BEMIEST

ANCSE AND NTSPY AV
MATDTY PM<

FC re pPOSITIMM

YELPCITY FREDPCS,

WISH TP IMp~T—
£ OTHE W_MATETY?
Y .

VET/COLNSSUS

VAT DRSS

#40

#50

#4650

270
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NEEINE
Tag Wt
TZED 1
PLAY T

< WHIrW D
PLORD IMT
F THIS PI
< CHANGEN

RO -
TTAL-
-

WAIT F0OP KFYRMARD

FNTRY,

TERMINMATE F| AGH (1PN
RECEIPT NF DPACEEN,

OF NEW NATA
. JNF W
v LNATA
.n .
.C .
WP s
.F STPRE NEy
N NATA
« SET V6T FLAR
1S THE YAT FLAG SFT?
M,y Y.
~foTa .
"[‘" .
RFL O .

L] . -
KEY M . .
PROCFEN . .

KEY IN V258 AND
LDAD NFW NATA, .
ar SURF R »
CORRESPONDS TR,
TR THF TYPF NFE

NAVIGATINN | .
WISH TN HAVF .
INITIALTZFD .

WITH THIS NDATA |,

e/ NSSUS

#90

#100

*#110

120

#1130

#140

VET/ONLNSSUS
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LOARFD CPTICN CNANF

.Y o M

STORF INTTIAL- .
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METFRS FNR REND—,
FZV¥NUS NAVI- .
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» LOADFER NOTINN
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« STAPFE IMITIA-

» LTZATION .

e PADPAMETEPRC -

« TR NRATT .

« NAVIGATINN .

. « STPRE TMTTTA-
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“ . NAVIRATTION
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ARRYE| AR
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Vie)

PURPOSE:

ASSUMPT IONS =

PROG
CONT

CS™ STROKE TEST CN EXTENDED LCGIC REV 01 11/27/68
VERR (vé6R)

(1) 70 CENERATE A WAVEFORM [N THF PITCH AXIS DESIGNED TO EXCITE BENDING.
{1} THE PROCESS IS CREM SELECTEL BY DSKY ENTRY,

t2) SECTINN 3.3.9 OF RSTT IS THE CONTROLLING SPECIFICATION, EXCERPTS FROM THAT SECTION ARE WRITTEN INTO THIS
ASSUMPT ION FOR [INFORMATION ONLY,
IF THE PROCESS 1S SELECTED PRIOR TO IGNTITION PLUS & SECONDS, THE STROKE TEST WILL BE DELAYED UNTIL
IGh:TION 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 OF THE WAVE IN THE SET IN TERMS OF THF NUMBER 0OF BURSTS IN EACH HALF AMPLITUDE,
AND THE PULSE BURSY SIZE (A PAD LOADED PARAMETER ), THE BURSY SIZE IS THE SAME IN ALL SETS AND IS DEFINED
IN TERMS OF BIT LENGTH WHERE EACH BIT IS SCALEC AT 85.41 ARCSEC,
THE 4 SETS ARE CEFINED AS FOLIOMWS:
SET 1 +... 10 BURSTYS PER HALF AMPLITUDE WITH 4 REVERSALS
SET 2 <.se 6 BURSTS PER HALF AMPLITUDE WITH & REVERSALS
SET 3 .4es 5 BURSTS PER HALF AMPLITUDE WITH 10 REVERSALS
SET 4 wsss 4 BURSTS PER HALF AMPLITUDE WITH L0 REVERSALS

CMC GRCUND CREW CHECKLIST TIME

CREW
SELECTION

START CREW INITIATED cesvcesvsecnsavacses KFY VEBE
STROKE TEST « e

.

.

. TURN CN CPR
. ERR LIGHT

. VER/COLTSSUS

TOTAL
TIME

#10

#20



e

.
.
« + " 8 ® s s s =

EXIT

INITIALIZE STROKE
TEST PARAMETERS FCR
FIRST SET

HAS {M-CN SWITCHOVER
DCCURREL?

Y N

. .

. WAIT FOR

- SWITCHOVER
. e ————
- —_—————— e
. WATT 4

. SECONDS

. .

. .

. « e

LCAO PULSE PRURST
SI1ZF INTN TNC PITCH
ERROR COUMTER

“eesa

.

.
LX) .
. .
- .
- -
. -
. .
. .
. .
. «
. .
. .
. .

V&B/COLOSSUS

V&ER/COLOSSUS

#30

#40

450

#560

#70
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SEND TVE PITCH COUNT
T SPS GIMBAL

COUKRT DCWN NUMBER
OF BURSTS ON THIS
SLOPE

HAS THIS SLOPE REEN
CCMPLETED?

.Y N.

IS THIS THE LAST
REVERSAL OF THIS
SET?

¥ «N

« IS THIS THE NEXT
« TO LAST REVERSAL
« 0OF THIS SET?

. N .Y
- L] -

. « INCICATE NEXT
. « PEVERSAL I35

. « LAST

. . v & s

" a0 2 s

L R e e e e R I R S L T T T T S T S T T T e Y

.

VeB8/COLOSSUS

L 2:10)

#30

#100

2110

¥120

#1390

VEB/COLOSSUS
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. « SET MUMBER CF
. « BURSTS FOR
. . 1/2 AMPLITUCE

« DECREMENT

« REVERSAL .

« COUNTER .

- - *

« SET NUMBER .

« OF BURSTS .

« FOR FULL .

« AMPLITUDE .

« CHANGE SIGN OF
« SLGPE

- -

NDECREMENT SFT
COUNTER

HAVE ALL SETS BEEN

CAMPLETEN?
.Y b
FXLT .

% 2 4 8 8 s % N e

LI I A )

P R T R L R L R T I S S

VeB/COLOSSUS

ve6g/CcoLassus

#140

#150

#160

#170

#180
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INITIALIZE PARAME-
TERS FOR THIS SET

-
-
-
»
.
.
-
.
-
-
.
-
-
.

(EE R RN EREFRE RN

CHANGE CONTRCL NOTES

LOGIC REY 01 PCN 515

V&8/COLOSSUS

#190
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721
RESTART EXTENDEN VFRR {V6€) LoGIC REV G5  07/09/68
PURPISF ¢ t1)  TC CAUSE A COMPUTER RESTART,
«SSUMPTTONS: (1} THF RESTART IS CREW INI{TIATED BY DSKY ENTRY.
(2) V6SE DOES NOT OIRECTLY SELECT RESTART PROCESSING. IT CAUSES A SITUATINN WHICH SATISEEIES ONE OF THE CONDITIONS FOR
AN AUTOMATIC RESTART. [.E, TOO MANY CONSECUTIVE TC INSTRUCTIONS.
{3) THIS PRNCESS MAY RE SFLECTEC AT ANY TIME.
PRNG (o GR CUND CREW CHECKLIST TIME TOTAL
CONT T IME
CREW PROG
SELECTION
-
START CREW INITATED wuuevassasscesnsssss KEY IN V&OE 10
COMPUTER RESTART T ——
BRANCH {TC) TC SELF MANITNR DSKY: #20
——————————————————— . DOES PROGRAM ALARM
+s . . LIGHT COME ON INDI-
+33 . . CATING COMPUTATIANAL
‘s . . DIFFICULTIES?
¥ N

Ves/COLoSsSUusS
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+05

P

+

+05

NCTE: THE EDGIC FRCM
THIS POINT IS NOT
UNIQUELY ASSOCIATEC
WITH V&9, IT IS TEHE
PROCESSING WHICH
TAKES PLACE WITH ANY
HARCWARE INITIATED
PESTART, THE CONDI-
TION CAUSED BY V69E
AND SENSED RY THE
COMPUTER HARDWARE
WHICH TNITIAYES A
RESTART IS TC YRAP-
YOO MANY CONSECUTIVE
TC'S

[NCREMENT RESTARTY
COUNTER

TURN ON RESTARTY
LIGHT

ZERD OUTRAIT CHANNFLS
S {RLS PITCK AND
YAw} AND 6 [RCS

RCLEY

SET TIME 3 = 37777
TINE &4 = 37775
TINE 5 = 317774

»

EXIT

KEY YOSNOSE TO DIS-
PLAY ALARM CODE:
01107-8AD PHASE
TABLE

V69/COLOSSUS

V69/COLOSSUS

#30

#40

#50

60

LX)

#80
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V63/COLOSSUS

ZERD GUTBIYT CHANNELS
1T TEXCEPT ENGINE

ON, OFF AND 1SS

WARNINGY; 12 (EXCEPT
COARSE ALIGN ENABLE, #90
LERDQ TMU CDU'S ANC

ENABLE MU ERROCR
COUNTER): 13 (EXCEPT
TELEMETRY BITS, RESET
TRAP BITS AND TAHRUPT
BITY: AND 14 {EXCEPT

GYRD ENABLE}

- #100

TERMINATE WAITLISTED
TASKS

CLEAR ALL EXECUTIVE #110
REGISTER SETS

INDICATE NO ACTIVE
Joss

. ¥120

MAKF ALL VAC AREAS
AVATLABLE

___________________ k130
BLANK CSKY REGISTERS

{ PROGRAM, VFERR,

NOUN, Rl, R2, R3)

Véa/COLOSSUS



- V63 /COLOSSUS

RESET DISPLAY/ASTRC-
NAUT INTERFACE FLAGS ¥140

DC CCNTROL REGISTERS
HAVE DEFICIENT DATA?

.Y oN
. . ¥150

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

g N .

. . . %160

« HAS THERE BREEN

« AN CSCILLATOR

. FAIL?

- Y «N

R . #170

. 15 THE AGC .

. WARNING ON? .

@ TETmEmaSmes——— -

. aY N .

- « HAVE ROTH TFE

. « MARK PEJECT

- « AND ERROR #180

. « RESET RUTTCNS

. « BEFN PRESSEDR?

. . . Y N
e e . . #1950
e e . . . V6S/COLOSSUS

71w
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+ 4+

+05
++

I.'!I..'ll..l!l'.ll.lll'.l....ll...l'l..‘t-ll...."lllllll-.l.l..

LI - L]
LI - -
. . » -
L . L]
. = - -
s = . L]

CLEAR SELF CHECK
ERRNOR REGISTERS,
AND MODE REGISTER

LERD QUTBIT
CHANNELS: 11
{ ™A™ RELAYS)Y; 12
EGNCY; 13 [AGCY;
AND 14 {1SS)

INITIALYIZE DOWN-—
LINK ®WITH POO
DOWNLIST

CLEAR PHASE TABLFE

INITIALIZE MU
{ INHIBEIT IMU FATL
FOR S5 SECONCS)

TURN OFF ND ATT
L IGHT

TERMINATE OPTICS
CNARSE AL IGN

+ & 8 s @

v69/C0L0SSUS

V6e9/C0OLOSSUS

#200

#210

2220

#230

4240



iR

INITIALTIZE PIPA B

AND TELEMETRY .
FAIL FLAGS .

RESFT ALL FLAG-
WORDS (FXCEFT
IDLEFLAG- RIT 7
FLAGWORE 7 AND
COMPUTER FLAG-
BIT B FLAGWCRD 5

. & B o 4 8 8

..
" s &

*
[

- -
EXTT .

SCHEDULE TSRUPT FCR
NAP PROGRAM

V63/CDLOSSUS

V69/C0OLOSSUS

#250

#260

#270

#280

#290
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?Q’) - -
: : V69/COLOSSUS
. INITIALIZE CPTICS
S #300
. INITIALIZE IMU
o o #310
e TURN DOFF DSKY DIS~
. CRETE LIGHTS EXCEPT
« PROG, GIMBAL LOCK
« AND NDO ATT,
« 1S NOD ATT LIGHT ON? #320
- .N .Y
. » RETURN 1S5S TAQ
« o COARSE ALIGN
. . . #330
« IS ENGONFLG SET?
. o N .Y
.« . TURN ENGINE QON
« .« [AIT 13 CHANNEL 340
. . 11)
. TEST PHASE TABLE,
. 1S IT CORRECT?
N Y #350

Ve9/COLOSSUS

L N
LI N S |
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- . . V69/COLOSSUS
+ TURN ON PRIC .
« ALARM AND .
« STORE ALARM .
. CODE 1197 .
« ToOTTTTTTTETTTT .
. . . #360
- . .
sens s .
-
DISPLAY PROGRAM
. #370
WAS P20 IN PROCESS
WHEN RESTART
NCCURREL?
Y N
. .
GD T0 REDC . #380
P20 .
ExITY .
. #390
WERE ANY PHASES
ACTIVE?
Y oN
++ » Tmmmmmm——————
+05 « GO TC RONUTINE
++ « RI0 400
. - V&9/COLOSSUS

728 . .
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#410

CHANGE CONTROL NOTES

REVY 04 PCR MIT 66
RFY 05 PCR 20¢



THIS PAGE INTENTIONALLY LEFT BLANK




73/

UPDATE LIFT DFF TIMFE EXTENDED VERR 70 LOGIC REV 01 11/27/68

NOYE: THIS EXTENDED VERB IS USEC BY UPLCATE PROGRAM
P27 ONLY. SEE P27 FOP THF SPECIFICATION LOGIC
FLOW FOR UPDATING THE LIFT OFF TIME,

CHANGE CCNTRCL NOTES

LOGIC REY 01 PCN 515
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733

UNIVERSAL UPDATE - BLOCK ADR
EXTENDED VERB 71

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

CHANGE CCNTRCL NOTES

LOGIC REV 01

PCN 515

LCGIC

REY 01

11727768
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73

UNIVERSAL UPDATE - SINGLE ADDRESS
FXTENCED VERB 72

NOTE: THIS EXTENDED VERB [S USED WITH UPDATE
PROGRAM P27 CNLY. SFE P27 FNR THE SPECIFI-
CATICN LOGIC FLOW SINGLE ADDRESS UNIVERSAL
UPDATE.

CHANGE CONTRCL NOTES

LOGIC REV 01 PCN S15

LOGIC

REV 01

11/271/68
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UPCATE CMC TIME {(QCTALYM
EXTENDED VERB 73

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

CHANGE CCNTRCL NDTES

LOGIC REV 01 PCN 515

LGGIC

REV OL

11/27/68
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739
INTTIAL IZE ERASABLE LUMP VIA DOWNLINK LOGIC REV 03 11/27/68
EXTENDED VERB (V74)
PURPOSE: (1) TO DUMP ALL ETGHT BANKS OF ERASABLE MEMORY VIA DOWNLINK,

ASSUMPTIONS: (1} THE PROCESS IS CREW SELECTED RY DSKY ENTRY,

++ {2y 4, 2, OR 1 COMPLETE DUMPS MAY AE CALLEC BY THE ASTRONAUT B8Y LCADING 20000, 10000, OR 04000
+03 RESPECTIVELY IN LOCATICN 0333{DUMPCNT}., THIS MAY BE DONE BEFORF OR AFTER KEYING VT4FE,
+
+ [3) THE DUMP OF EACH BANK [S PRECEDED 8Y AN ID WORD, SYNCH BITS, ECADR AND TIME,
FS
+ 4y THE E BANKS ARE CU*PEC IN ORDER, STARTING WITH E BANK ZERD.
+03
L {5} THE TIME RECUIRED FOR 4 COMPLETE DUMPS [S5S 83.2 SECONDS {100 WORDS PER SEC BIT RATE),
EDIT
PROG cMC GRCUND CREW CHECKLIST TIME TOTAL
CONT TIME
CREW PROG.
SEL ECTION

-

———————————————————— . e #10
START CREW INITIATED eecesscncsssncsssass KEY IN VT4E
DOWNLINK ERASABLE . e
DUMP
++
403
+ #20

V74/7C0L0OSS5US

+# % % % B3 3 2 & ® & 5 B 8 3 8 8 8 8 @

I O I N e e N I T T T T

R LR



L R I Ik Tk T TR TR A

40

® 83 & & ¥ 4 B B s & 5 4 & s ooy

4 8 * B 4 F * 4 % " 3 F a0 oo ks

TERMINATE CURRENT
DOWNLIST

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

INTTIALIZE F BANK
DUMP, DUMP D, SYNCH
BRITS, ECACF AND
TIMEL,

S 2 & & 3 8 & @

SPECIFY NUMBER
NF DHMPS DESIRED RY
LOADING THE FOUR
HIGH TRNER BITS NF
LNCATION (0333,
KFY V2INOLE

N333E

AANN0E

XX=20 FOR 4 DUMPS
10 FOR 2 DUMPS
D4 FOR 1 DUMP

VT47C0LOSSUS

VT4/COLOSSUS

#30

#40

150

160

70



141

INCREMENT E PANK
COUNTER AND SET WCORD
COUNTER=0,

ALL B BANKS DUMPED?

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

DUMP COUNTER=
REQUIRED CUMP COUNT

(CUMPCNT) ?
N oY

RESTORE INTERRUPTED
DOWNEL IST

VT4/C0OLOSSUS

#80

#90

#100

#110



CHANGE CCNTRCL NNTES

LtOGIC REV D2 PCR MIT 66 0C165000
LOGIC REV 03 PCN 586 uC165001

Dy
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SET LIFTNFF FLAG EXTENDED VERB 75 LoGIC REV 01 11/727/68

PURPOSE: (1) SET LIFTAFF BACK~UP FLAG.

ASSUMPT ION: {1) THEY PROCESS [S CREW SELECTED BY VT5E

PROG CMC GROUND CREW CHECKLIST TIME TOTAL
CONTY TIME

START CREW INTTIATED scesveavscsansansssee KEY IN VISE
SET LIFTOFF FLAG . e
PROCESS

1o

SET LIFTOFF BACK-YP
FLAG

. #20
EXIT

L I T A

CHANGE CCONTRCL NOTES

LOGIC REV 01 PCN 51F
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SET PREFERREND ATTITUNE FLAG EXTENDED VERRBR 76 LOGIC REV 01 11/27/68
PURPOSE: {11 T SET PREFERRELC ATTITUDE FLAG
ASSUMPTION: (1) PRCCESS IS CRFW SELECTED AY DSKY ENTRY,
PROG CMC GRCUND CREW CHECKLIST TIME TOTAL
CONTY TINE
IN[TiATE pREFFRRED *E PP R APPSR PRSP KFY IN VTbE
ATTITUDE FLAG SET . e
PROCESS
SET PREFERRED 10
ATTITUDE FLAG
EXIT
#20

CHANGF CNNTRCL NATES

LOGIC #fy Nl PCN 515
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RESET PREFFRRED ATTITUDE FLAG EXTENDED VERB 77 LOGIC

PURPOSE?® t1) TO PESET PREFERRED ATTITUDE FLAG

ASSUMPTION: (1) PRCCFSS IS CREW SELECTED BY DSKY ENTRY,

PROG CMC GROUND CREW
CONT

INITIATE PREFERRED assssesssanssrcavens KEY IN VTTE
ATTITUDE FLAG RESFET .
PROCESS

RESET PREFERRED
ATYITUDE FLAG

CHANGE CCNTRCL NOTES

LOGIC REV 21 PLN 515

REV 01 11/27/68
CHECKLIST TIME TOTAL
TInNE
#10
#20
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CHANGE GYRO COMPASS LAUNCH AZIMUTH LCGIC REV 01 11727768
VERR 7R
PURPOSE: (1) 70 PROVIDE THE PROPER STABLE MEMBER ORIENTATION FOR LAUNCH.

ASSUMPTIONS: 1) THFE PROCESS HAS THE CAPABILITY TO CHANGE THE LAUNCH AZ IMUTH OF THE STABLE MEMBER WHILE GYRO COMPASSING (PO2)
t2y PRCCESS IS CRFW SELECTED BY KEYBOARD ENTRY VT78F

{3} THE PROCESS MAY BE SFLECTED ONLY DURING PRELAUNCH OR SERVICE-GYRO COMPASSING PROGRAM (PO2)

PROG cMC CRCUND CREW CHECKLIST TIME TOTAL
CONT TIME

START GYRC COMPASS evessensansssnsensnee KEY IN VT8F
LAUNCH AZ IMUTH . e —————
CHANGE

IS THE CURRENT PRO- #10
GRAM P27

TURN ON OPERATOR cceecesccsaacreesass MONITOR DSKY:

ERROR 1 IGHT . DOES OPERATDR ERROR

--------------- LIGHT COME ON INDI-

. CATING THAT THIS #20
. ROUTINE CAN NOT BE
. SELECTED AT THIS
cne TIME?
I

T N

<
L ]

VT78/C0OL0OSSUS

LI R L I T I R R
4 & 2 % & % & 8 8 ® B3 @8



HOLD

Tas ssssan

SNAP

Y

4 B B a8 @ & B B 4 B 8 @ & & B 4 % B S & B s & 2 B s

FLASH VERB-NCUN T
REQUEST PROCEFD AND
DISPLAY STORED
LAUNCH AZIIMUTH

V06N 2

R1 XSM LAUNCH

AZIMUTH
R2 RLANK
R3 BLANK

XSM LAUNCH AZTMUTH
MEASUREL CLOCKWISE
FROM TRUE NCRTH [N
DEGREES TO THE NEAR-
EST .01 DEGREES.

WAET FOR KEYROARD
ENTRY

seevasanse

@ 8 & 4§ ¥ & & ® & B ¥ & ¥ B & * B

® 2 & & ¢ w 2 & 2

ame s ek

. % x4
= s 5 % a

{N QRDER TQ TURN
THIS PROCESS ON
SELECT PRELAUNCH
NR SERVICE INI-
TIALIZATION PRO~
GRAM (POL1l} BY
KEYING IN
V3TEOLE AND RE-
SELECTING THIS
PROCESS OR BY
KEYING IN V34E
N MARK DISPLAY
N PO3.

EXET

# 8 ¢ 4 8 4 & 4 & 8 B 3 B & ¥ % 4 8 s B o8t & s .

MONITOR DSKY3
OBSFRVE VERB NOUN
FLASH TO REQUEST
PRCCEED AND ODISPLAY
OF XSM { AUNCH

AZ TMUTH

AM I SATISFIEDND WITH
XSM LAUNCH AZIMUTH

L]
KEY TN .

* a2 & = » & 3 ¥ B 3 9

vT8/COLOSSUS

VTB/COLOSSUS

#30

#40

#50

*60

870



151

. . V78/COLOSSUS
sesvenssecsannscnseasasss KEY IN VZ2IE AND
. . LOAD NEW LAUNCH .
. A7 IMUTH .
. ————————————— #80
TERMINATE FLASH UPCN . . .
RECEIPT OF PROCEED . .« .
OR NEW CATA . . .
.P NEW .
.R .DATA .
.0 . .
.C . .
I I .
WF STORE NEW . #90
.0 CATA .
EXIT . .

CHANGE CCNTRDL NOTES

LOGIC RFY N1 PCN 51°
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START LUNAR LANCMARK SELECT ION LOGIC REV 01 11727768
EXTENDED VERR 79

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

CHANGF CONTRCL NQTES

LOGIC REY G1I PCN 518
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UPDATE LM STATE VECTOR EXTENDEO VERB 80 LCGIC REV Ol 11/27/68

PURPDSE: {11 TO CAUSE THE RENDEZVOUS DATA PROCESSING RESULTS TO UPDATE THE LM STATE VECTOR

ASSUMPTION: {1y PRCCESS IS CREW SELECTED BY VA0OE

PROG CMC
CONT

LM STATE VECTOR uf-
DATE PROCESS

RESET VEHMICLE UPDATE
FLAG

CHANGE CCATR{EL NOTES

LOGIC REV Nl PCN 515

STARY CREW INITIATED

GROUND CREW CHECKLIST TIME TOTAL
TIME
vessssessnnsnsacsses KEY IN VBQE
#10
220
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UPDATE CSM STATE VECTOR EXTENDED VERB 81 LCGIC REV D1 11727/68

PUR PO SE = €1y 7O CAUSE THE RENDEIVCUS DATA PROCESSING RESULYS TO UPDATE THE CSM STATE VECTOR.

ASSUMPTION: 1)  PRLCESS IS CREW SELECTED BY VSiE.

PROG CMC GRCUND CREHW CHECKLIST TIME TOTAL
CONT TIME

START CREW INITIATED eescocassccsccsasees KFY IN VAIF
CSM STATE VECTOR « e
UPDATE PROCESS

SEY VEHICLE UPDATE #10
FLAG

#20

CHANGF CCANTRCL NOTES

LOGIEC RFY 01 PCN E1E%
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REQUEST ORBIT PARAMETER OISPLAY ROUTINE
EXTENDED VERAR 82

NOTE: THIS EXTEMDEC VERB CALLS ROUTINE 30. SEE
R30 FOR THE SPECIFICATION LNGIC FLOW FGR
REQUESTINGC ORBIT PARAMETER DISPLAY,

CHANGE CCNTRCL NOTES

LNGIC REV 21 PCN 515

LOGEC

REV 01

11/27768
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REQUEST RENDEZVOUS PARAMETER
DISPLAY #1 EXTENCED VERB B3

NOTE: THIS EXTENDEC VERB CALLS ROUTINE 31. SEE
R31 FOR THE SPECIFICATION {OGIC FLOW FOR
REQUESTING RENDEZIVOUS PARAMETER DISPLAY #1

CHANGF CONTRCL NOTES

LOGIC REV 31 PCN 515

LOGIC

REV 01

11/27/68
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REQUEST RENDEZVNUS PARANETER LCGIC REV 01 11721758
DISPLAY #2 EXTENDEN VERA AS

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

CHANGE CONTRCL NOTES

LOGIC RFY 71 PCN 515
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765
REJECT RENDEZVNUS BACK-UP SIGHTIAG LOGIC REV 01 11/27/68
MARK V86
PURPOSE: (1) IN THE EVENT OF AN UNSATISFACTORY SIGHTING MARK TAKEN GURING THE RENDEIVOUS BACK—UP SIGHTING MARK ROUTINE,

VB6E MAY BE USED TO ERPASE THE MARK DATA (EF ANY) IN POSITION 1.

ASSUMPTIONS: (1} PRCCESS IS CREW SELECTED BY VB6E

PROG cMe GRTUND CREW CHECKLIST TIME TOTAL
CONT TINE

START CREW INEITIATED sceavassssenvsnseees KEY IN VB6GE
REJECT CF RENDEZIVQOUS . ——————— e
BACK-UP SICGHTING

MARK PROCESS.

__________________ o
ERASE MARK CATA

{IF ANY) IN POSITION

£l

RECYCLE TC PERFORM
ALTERNATE LCS 20
SIGHTING MARK

#30

CHANGF CONTROL NOTES

FCrre DCw o1 By R16
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LCGIC REV (1

SET VHF RANGE FLAG EXTENDED VERE B7

PURPOSE : {1) 10 SET THE VHF RANCE FLAG
ASSUMPTION: {1} PRCCESS IS CREw SELECTED AY DSKY ENTRY
PROG CMC GRCUND CREW
CONT
INITIATE VHF RANGE  ssvsoscesssssaserass KEY [N VETE
FLAG SET PROCESS . el
SET WHF
RANGE FLAG
EXIT

CHANGE CCNTRCL NOTES

LOGIC RFV CL  PCN 51°%

11727768
CHECKLIST TIME TOTAL
TIME
10
#20
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PURPOSE :

RESET VHF RANGE FLAG EXTENDEND VERA RS LGGIC REV 02

1) TC RESET THE VHF RANGE FLAG,

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

PROG
CONT

4+
+02

+02
+s

REV 21
RFY 02

(W19 GREOUND CREW

INITIATE VHF RANGE  sesseccssscsscsssses KEY IN VBEE
FLAG RESET PROCESS P

SHUT OFF TRACKER
L IGHT

RESET VFF
UANGE FLAG

CHANGE CCATRCL NDTES

oCR 515

PCR 225

11727768

CHECKLIST

TIME

TOTAL
TIME

#10

#20

#30



THIS PAGE INTENTIONALLY LEFT BLANK



77)

START RENDEZIVOUS FINAL ATTITUDE LCGIC
MANEUVER RAOYUTINE FXTENDED VERS B89

NCTE: THIS EXTENDEC VERB CALLS ROUTINE 63. SEE
R&3 FOR THE SPECIFICATICN LCOGIC FLOW TO STARTY
RENDEZVOUS FINAL ATTITUDE MANEUVER,

CHANGE CCNTRCL NOTES

LOGIC REV N1 PCN 51°%

REV 01

11/27/68
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REQUEST RENDEZVLLS CUT CF PLANE CISPLAY ROUTINF LCGIC REV Ol L1/27/68
EXTENDED VERR 80

NOTE: THIS EXTEAMCEC VERB CALLS ROUTINE 36. SEE
R36 FOR THE SPECIFICATICON LOGIC FLOW OF THE
REQUEST FOR RENOEZVCUS CUT OF PLANE CISPLAY.

CHANGE CCKTRCL NOTES

LOGIC REV Ol  PCN 515
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775

PURPOSE:

nIs
ExXT

tn

ASSUMPTICN: (1

PROG
CONT

(21

{3t

PLAY ON DSKY THE SUM OF FACH BANK

ENDED VERB 91
DISPLAY THE SUM OF EACH BANK FOR CCMPAR]SON.
POC IS CPERATING.
NO OTHER EXTENDED VERB IS ACTIVE.

PRCCESS IS CREW SELECTED BY DSKY ENTRY

CMC GROUND CREW

START CREH INITIATED LA LI B LRI N I B K A L ] KEY [N VQIE

DISPLAY

OF THE SUM . - -

OF EACH BANK

IS PROGRAM POD
OPERATING?

.Y

IS ANOY

EXTENDED

VERB
ACTIVE

FER

LIGHY

LCGIC

REV 01

11/721/68

CHECKLYISTY

TIME TOTAL
T IME

#10

*20

430

V91/COLOSSUS



HOL D

SNAP

776

INITIALTZE ROUTINE
TO DISPLAY PBANK SUNS

FLASH ¥—-N TO REQUEST
DISPLAY CF PANK Sup

VOS5 NUt

R1 RANK SUM

R2 BANK #

R3 BUGGER WNRD

BITS OF THE CHOSEN
8 ANK

BANK # - NUMBER OF
BANK BEING READ.
BUGGER WORD-FACTOR
REQUIRED TO MAKE
IR1| = IR2l.

* = 5 9 & 8 4 2 b s @

WAIT FOR KEYBMARD
ENTRY

-
« BANK SLM-SU¥ 0OF THE
.

LR I R IR )

¢eagurnsenrnevas

. MON
evss OBS
. REQ
BAN
LB B BB I )
. IS
. DES
. «N
L] Ll
L] -
- *
sene KEY
. PR

ITOR DSKY:

ERVE V-N FLASH TO
UEST DISPLAY OF

K SUMS

THIS THE BANK I
IRE TO READ?

1S THE BANK SUM
THE NUMBER [ EX-
PECTED TO READ
tIr1) = 1R2117

. Y «N
-—=-= « GO THO

IN . RACK-UP
CEFD . PROCEDURES
- Ld

. EXIT

V91/COLOSSUS

V9l1/C0L0OSS5US

#40

150

#60

70

480



Vel/C0LO0SSuUS

. 8 2 s @

i @ @ @

TERMINATE FLASH ON . e
RECEIPT OF PROCEED  seueueescssssesencascnasas KEY IN TERM[-
. NR TERMINATE . NATE V34€
Y e A #90
- - .T
- - .E
LR N BN R N ] -R
PROCEED N
-[
N
.
IT
.E
. #100
EXIT

CHANGF CCATROL NOTES

LOGIC RFYy 01 PCN 515
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START 1TMU PERFCRMANCE TEST EXTENCED LOGIC REV 01 11/27/68
VERB 92

NOTE: EXTENDED VERB 92 IS USED 70 START THE IMU PERFORMANCE TESTS. PROGRAM POT. A DESCRIPTION OF THIS PROGRAM
MAY BE FOUND IN SECTICN 1 OF RS577,

CHANGE COKTRCL NITES

toGIC REV OL PCN 515
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CNAALE W MATRIY INTTIA) I7ATTION CXTENDEN Lontr PEY N4 11/727/68
VEPR v 02}
PURPNSFE * t1Y  TO PEMIFST REINITIALTZATION NF THE W MATPIX,

ASSUMPTIONS:  {1) THF PROCFSS IS (RF% SELFCYFD RY DSKY FNTRY,
{21 THIS PANCFSS RFESETS THF RFENDWFELG AND THE ORAWFLG TNDICATING THAT THE W MATRIX TS NOT VALID AND MUST BF
REIMITTALIZED REFARE BFING USED, THE PENDWFLG ANN THF ORBWFLAG ARE AUTOMATICALLY SET FOLLOWING W MATRIX
INITTALTIZATION IR RFEINTYTALIZATION,

(3} THTIS PRNOCESS MAY AR SELECTFN AT ANY TIMF,

PROG cMe CROND CREW CHECKLTST TIMF TOTAL
CONT YIME
CRFW
PROGR AM
SFLECTION
* .
S, e o
s START CREW INTTIATE Liucncessnensavensee KEY TN VOIF
+0a " W Matrix . oo
‘e INTTIAL [ZATION

PESET RENCWFLC AND
NRAWFLG #20



FHANAGE CENTOR] MOTTS

1010 2Fy N neo MTT a4 NMNE2ANA
ne b -~
LOGRTE vV D& nenoDnE Ty [sEalalsaialaly’

754
[




283

PURPOSE:

ASSUMPTIONS:

PROG
CONTY

++
+01
+4
EDIT
PCR
206

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

(1

USFD DURING THE CISLUNAR NAVIGATICON PROGRAM (P23) TD ALLOW THE ASTRONAUT TO RECYCLE THE PROGRAM BACK TO THE
CALCULATIONS OF OR POINTING THE LLOS AT THE DESIGNATED LANOMARK/HORIZON,

{1}y THIS EXTENDED VERB IS USABLE ONLY DURING THE PERIOD IN P23 FOLLOWING THE TURN ON OF THE AUTOMATIC OPTICS
POSITIONING ROUTINE (R52) AND PRINR TO THE ACCEPTANCE CF THE MARK,
{2) THE SELECTICN OF THIS EXTENCED VERB WILL TERMINATE THE AUTOMATIC OPTICS 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.
CMC CRCUNG CREW CHECKLISY TIME TOTAL
TIME
«CREW
« SELECTION
RECEIVE VERB 94 sssssevnvssnsnnnnses KEY IN VO4E

- #10

IS THE CURRENT
PROGRAM 2137

oY

L L I

#20

»
-4

V34 /COLOSSUS

e B = 4 F 9 s+ = 8 4 o os

« 2 8 ® &8 ® 5 8 s



4
s+l

+01
++

LN
571

RESET yG4 . .
CLAG . .

« TUPN CN OPERAT(CR
« FRRCR L IGHT

TERMINATE R52 AND
R53,

CHANGE [CCKNTRICL NPTES

LOGIC RFY 0 PCPR MIT 23
LNGIC RFY ;1 oCN 571

Gt

L R NN

OBSERVE UGPERATUR
ERENOR LIGHT ON [ND[-
CATING THAT THIS
CXTENRED VERB IS NOT
ALLOWED

Va4 /C0LOSSUS

LEL

#40

#50



785

PURPOSE:

ASSUMPTIONS: (1) [IF THF COASTING INTEGRATION ROUTINE 1S IN OPERATION, [T IS TERMINATED AT THE END 0OF THE CURRENT TIME STEP.

++
+02

+AND
+03

+4
EDIT

PROG
CONT

TERMINATE INTEGRATICA
EXTENDED VERB 96 LOGIC REV €3 11/26/58

(1) 7O PROVIDE # MEANS OF SUSPENCING STATE VECTOR INTEGRAT ION.

{2) THE CURRENT PROGRANM IS TERMINATED

{3} THE CMC ITLING PROGRAM [S ACTIVATED,

(4) NO STATE VECTOR INTECRATION OCCURS UNTIL THE RESELECTTION OF ANY PROGRAM OR EXTENDED VERB. NO POO INTEGRATION

CCCURS UNTIL THE RESELECTICN OF POO.
{5) THIS ROUTINE DCES NOT MAINTAIN STATE VECTGR QR W-MATRIX SYNCHRONIZATION.

(6} RESELECTICN OF A NEW PROGRAM WILL REINITIALIZE THE NORMAL TIMING OF STATE VECTOR INTEGRATION.

cMC GROUND CREW CHECKLISY TIME
+CREW
+EXTENDED
«VERS
«SELFCTION
START STATE VECTOR . - - ————

TERMINATICN ROUTINE: wcecvsvennvascaveane KEY IN VI&E

V96/COLOSSUS
VOARZSUNDANCE

L I I I T TR Y



. Vo6 /C0OLOSSUS
. V96 F SUNDANCE
¢ VIE/LUMINARY

GNP TN IDLIMG PROGRAN
(POOY VIA RIUTINE
(ROB)

. #30

LN

GO TC oaAn
IN RCO

CHANGE CONTROL NATES

EAGIC REV 31 PCR MIT 15
LOGIC REV 612 PR SC7T

786




187

THRUST FAIL DISPLAY RCUTINE EXTENDED VERB 97 LCGIC REY 01 11/27/68
NOTE: EXTENDED VERB 97 IS USED IN THE SPS THRUST FAIL ROUTIME R40. SEE R40 FOR THE SPECIFICATION LOGIC FLOW FOR DIS-

PLAY OF THRUST FAIL.

THEIS VERA IS INTERNALLY INITIATED RY THE PROGRAM AND SHOULD NOUY BE SELECTED BY THE CREW.

CHANGE CONTRCL NORTES

LGGIC PFY 01 PCN 515
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ENABLE ENCGINE IGNITICN EXTENDED LOGIC
VERB 59

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

THIS VERB IS INTERNALLY INITIATEC 8Y THE PROGRAM AND SHOULD
NOT BE SELECTED BY THF CREW.

CHANGE CCNTROL NNTES

LOGIC RFV N1

PCh 5168

REV 01

11727768
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445 THIS LEST REPRESENTS THE VERAS USED

4.5.1 REGUL AR VERRS

U0 NCT IN USE

01 DISPLAY OCTAL CCMP 1 IN R1
02 DISPLAY OCTAL CCMP 2 [N RIL
03 DISPLAY OCTAL CCMP 3 [N R1

U4 DISPLAY OCTAL CCMP 1,2 IN R1,R2

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

06 DISPLAY DECIMAL IN R1 OR R1,R?

OT DISPLAY 2P DECIMAL [N R1,R2

0B SPARE
09 SPARE
10 SPARE

11 MCNITOR DCTAL COMP 1IN RQ
12 MONITOR OCTAL COMP 2 IN RI]
13 MCNITCR DCTAL COMP 3 IN RE

14 MONTTCR OCTAL COMP 1,2 IN R1,R2

15 MCNITCR 0OCTAL COMP 1,2,3 IN R1,R?,R3

IN PROGRAM COLOSSUS

CR R]1,R2,R2

16 MCNITNR DECIMAL IN R1 MR R},R2 OR R1,R2,R3

17 MCNITCR DP DECIMAL IN RL1,RZ

18 SPARE
19 SPARE
20 SPARE

21 LCAD COMPINENT 1 INTN R1
22 LOAN COMPONENT 2 INTOD R?

23 LCAD COMPONENT 3 INTD R2

REV 01

11/05/68

VERBS/COLOSSUS



VERARS/COLOSSUS

24 LCAD COMPONENT 1,2 INTQO 21,R?7
7?5 LCAD COMPONENT 1,2,3 INTO RL+R2,R3
26 SPARE

27 DISPLAY FIXEC MEMORY

28 SPARE

29 SPARF

30 REQUEST EXECUTIVE
31 REQUEST WAITLIST

32 RECYCLE

33 PROCEEN

34 TERMINATE

35 TEST LIGHTS

36 PREQUEST FRESH START

3T CFANGE PROGRAM

38 SPARFE
39 SPARE
4.5.2 EXTFNDED VERBS

40 ZERD CDU (W N20)

41 CCARSE ALIGN CDU (W N20,M91)

42 PLLSE TORQUE GYRO

43  LCAD FDA! AYT EPRIOR NEECLES (TEST ONLY)
44 SEY SURFACE fFLAG

45 RESEY SUPFACF FLAFR

46 ACTIVATE DAP

4T SEF LM STATE VECTCD [NTR CSM STATE VECTOR
VERBS/COLOSSUS

794
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%9
49
50
51
52
53
54
55
56
5T
53
59
60
61
62
63
64
65
66
67
58
69
79
71
T2
T3

T4

VERBS/COLOSSUS

LCAD TAP DATA (RO

START CREW CEFINED MANEUVER (R&2)

PLEASE PERFORM

PLEASE MARK

MARKFC ON OFFSET LANDING SITE

PLEASE MARK ALTERNATE LOS

START REND BRACK UP SIGHTINC MARK (R23)

INCREMENT CMC TIME (DECIMALY

TERMINATE TRACKING

START RENC STGHTING MARK (R21)

RESET STICK FLAG

PLEASE MARK {CPTICS CALTBRATIEMY

SET ATTITUDE ERRODR REFERENCE TD PRESENT ATTITUDE.
SELECT MODE 1 (DISPLAY DAP ATTITUCE ERROR)

SELECT MODE 2 (DISPLAY TCTYAL ATTITUCFE ERROR {N2Z-NZ0GY))
SELECT MONE 3 (DISPLAY TCTAL ASTRCNAUT ATTITUDE ERROR (NLT-N20)}
START S-BANC ANT CALC (RDS)

START OPTICAL VERIFICATION OF PRFLAUNCH AL IGNMENT (PO3)
SET CSM STATE VECTOR INTC LM STAYE VECTOR

START W-MATRIX RMS ERRQOR [CISPLAY

CSM STROKE TEST ON

RESTART

UPDATE LIFTOFF TIME (P27)

UNIVERSAL UPDATE-PLCCK ACR (P2T)

UNIVERSAL UPCATF-SINGLE ACR ([P27)

UPDATE (CMC TIME (CCTALY (P27}

INITIALTIZE ERASABLE OUMP VIA CCOWNLIANK

VERBS/COLOSSUS




75
76
T7
78
79
80
81
82
83
B4
85
36
87
88
89
90
91
92
93
94
95
96
a7
og

99

794

BACKUP LIFTOFF

SET PREFERRED ATTITUDE FLAG

RESET PREFFRRED ATTITUDF FLAG

UPDATE PRELAUNCH AZTMUTH

START LUNAR L ANOMARK SELECTION (R3S}
UPDATE LM STATE VECYOR

UPDATE CSM STATE VECTODR

REQUEST ORBIT PARAM DISPLAY [(R2Q)
REQUEST REND PARAM CISPLAY #]1 {Rr31)
SPARE

REQUEST REND PARAM DISPLAY #2 (R134)
REJECT REND BACK UP SIGHTING WARK
SET VHF RANGF FLAG

RESEY VHF RANGE FLAG

START REND FINAL ATTITUDE MANEUVER (R63)
REQUEST REND CUT COF PLANE CTISPLAY (R3¢}
BANK SUM

START IMU PERFORMANCE TEST (POT)
ENABLE W MATRIX INITIALTZAYION
ENABLE CISLUNAR TRACKING RFCYCLFE
SPARF

TERMINATE INTEGRATICN AND GO TC PJO
THRUST FAJL NISPLAY

SPARE

ENARBLE ENGINFE TGNITION

YERRS/COLDOSSUS
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4.6

00

01

02

03

04

05

06

a7

424

09

THTS LTST REPRESENTS THF NCUNS USED

NCT IN USE

SPECIFY ADORFSS (FRAC)

SPECIFY ADDRESS (WHOLE)

SPECIFY ADNDRESS (TEGREE)

SPARE

ANGULAR ERROR/DIFFERENCE

OPTION CODE

FLAGWERD NDPERATOR

ALARM DATA

ALARM CODES

(1

et

(1)

REV 13

IN PROGRAM CALOSSUS.

« XXXXX
» KXXXX
« XKXXXX

XX XXX,
XAXKX o
AXXNN

XXX o XX
XXX o XX
XXXa XX

XX Xa XX

ocT
ocT

neT
acT
acT

acT
ncr
ocrT

ocT
neT
acT

FRAC
FRAC
FRAC

INTEG
INTEG
INTEG

NEG

DEG
DEG

DEG

11/27/68

NOUNS /COLOSSUS



10

1t

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

CHANNEL T0 BE SPECEFIED (L-EXCEPT CHAN T)
SPARE

OPTION COBDE

SPARE

SPARF

INCREMENT ADDRESS {(L-W NOL1,NOZ4NO3,NLOY

TIME OF EVENT [USED BY EXT VERA ONLY)
ASTRONAUT TOTAL ATTITUDE
(USED IN MODE 3 NEECLES (V6314

BALL ANGLES AUTD MANEUVER

SPARE

PRESENT ICDU ANGLES

PIPAS

NEW ICDU ANGLES fi)

SPARE

DELTA TIME FfOR (MC CLOCK L}

CHECKLIST (USEDN WITH va0)

PRIN/NELAY ,ACRESLPRCAN (L-W V30,Vv31}

SELF TEST ONSOFF SWITCH (L

SPARE

796

(F1)

(L)

o

ner

ocrT
acT

ocT

JOXXX.
200X,
OX XXX

XXX XX
XXX 4 XX
XXXy XX

XXXe XX
XXX XX
XXX o XX

XX Xe XX
KX X e XX
XXX o XX

XXX X a
AXAXX .
XXXXXa

XXX o XX
XXX, XX
XXXeXX

UOXXX.
GOIXY,
OXX, XX

XX XXX,
ncy
ncT
acy

XANH

HRS
MIN
SEC

CEG
DEG
DEG

OEG
DEG
DEG

DEG
DEG
NEG

PULSES
PULSES
PULSES

DEG
DEG
DEG

HRS
MIN
SFC

NOUNS/COLOSSUS

NCUNS/COLOSSUS



29

30

ER

32

3

34

a5

EY)

ar

38

39

40

41

42

7917

XM LAUNCH AZ

TERGET COCE
{GYROCOMPASSING
VERIFICATION}

TIME CF LANDING SITE

TIME FROM PERIGEE

GETI1

TIME OF EVENT L)

TIME FROM EVENT

TIME OF CMC CLOCK 1N

GETILTPI)

TIME OF STATE VECTOR

DELTA TIME FOR TRANSFER

TEI/TFC
VG
DELTA V {ACCUMULATED}

TARGET AZIMyTH (L)
TARGET FLFVATIDN
TARGET IDENTTFIFR {PASTE FRCM A30)

AFO ALT
PER ALT
DELTA V {REQUIRED!}

(L

(L)

XXX e XX

XAAXX,
AXXXX,
XXXXX.

00 XXX,
000XX.
OXXaXX

0o Xxx,
000XxX.
OX XXX

QOXXX.
000xX.
OXX XX

00 XXX,
000XX.
OXX. XX

00XXX,
000XX.
UXXeXX

Q0XXX.
COOXX.
OXX4XX

QOXXX,
000XX.
OXX XX

00XXX.
QO0XX,
OX¥a XX

00XXX.
000XX,
OXXeXX

DEG

HRS
MIN
SEC

HRS
MIN
SEC

HRS
MIN
SEC

HRS
MIN
SEC

HRS
MIN
SEC

HRS
MIN
SEC

HRS
MIN
SEC

HRS
MIN
S5eC

HRS
MIN
SEC

XXBXX M-S

XXXXaX
XXXX o X

XXXq XX
XX XXX
J000X

XXX, X
XXXX o X
XXXX X

FPS
Fos

DEG
DEG

N
M
Fes

NOUNS/LOLOSSUS

NOUNS/COLOSSUS



43

44

45

46

47

48

49

50

51

52

23

84

55

1)

ST

5 R

LATITUDE (4 NCRTH}
LONGITUDE {(+ FAST)
ALTITUDE

APD ALT
PER ALT
TFF

MARK S {VHF-0PT[LS)Y
TET INEXT BURN)

MGA
DAP CONFIG (e
THIS VEHICLE WEIGHT 1

OTHER VEHICLF WEIGHKT

GIMRAL PITCH TRIM (I
GIMBAL YAn FRIM

DELTA R
DELTA v
SOURCE CADE

SELFARDR
PEREGEE
TFF

RED
GAMMA

CENTRAL ANGLE NF ACTIVE VERICLE

RANGE
RANGF RATE
PHI

RANGE
RANGF RATF
THFTA

PER CONE i)
FLEVATION ANGLE (F)
CEMTRAL ANGLE 1JF PASSIVE VERICLS

QFFNTRY ANGLF
neELTa v

DELTA R (SR [+ PASS VFH LFADRS) e}

PER ALT [POST TPI NP 50F)
NELTA v [TPI N2 SOF)
PELTA V [TPF rR SCR FTRAL]

799

XXX4 XX DEG
XXX XX DEG
KXXX, X NM

XXX oX NM
XXXXaX NM
XXBXX M-S

XXBX¥
XXRXX M-S
XXX XX DEG

ner
neT

XXX X, LRBS
XXXXXa LBS

XXXe XX DEG
XXX XX DEG

XXXA o X WM
XXXXaX FPS
Goo0X,

XEXX X NM
XXXX X Nu
AXBX X M=

XX XXX NEG
XXX, XX DEG

XXX XX NFG

XX Xa XX NM
XXXX X FPS
XXX, XX DEG

XXXy XA NM
AXXXaX FPS
XXX, XX DEG

XX XU,
XXX. XX DEG
XXX XX DEG

XXX XX DEG
XXXXY, FPS

XXX o X NM
L O S

AXXX X FP§
XXX, X FP5

NOUNS/COLOSSUS

NOUNS/CCLOSSUS



59

60

61

62

&3

64

65

66

67

68

69

19

Tl

79,

DELTA ¥V LDS 1t
DELTA V LOS ?
DELTA V LDS 3

G MAX
V PRED
GAMMA E t+ UuP)

IMPACT LATITUDE L
TMPACT LONGITUDE
HEADS UP/DOWN {+ UP)

VI »INERTIAL VEL MAG
HOOT L,ALT RATE
H +»ALT ABOVE PAD RADIUS

RTGO ,RNG FROM E.J, TO SPLASH
VIO PREDICTED INFRT VEL
TFE  +TIMF FR{M FRCM E I,

DRAG ACCELERATION
VI + [NERTIAL VELOCITY
R TO TARG (+ DVSHT)

SAMPLED CMC TIME
(FETCHED IN INTERRUPT}

BEYA, CMD BANK ANGLE
CROSS RANGE ERROR (¢ TGY RT)
DCWN RANGE ERROR (+ OVSHT)

R TO TARG (+ NVYSHT)
LAT ,PRESENT POSITION (+ NORTF}
LONG PRESENT OOSITION €+ EAST)

BETA, CTMD BANK ANGLF
Vi +INERTIAL VELNPCITY
HOOT LALY RATE

CELESTIAL ROCY COCE {9EFORE MARK} (L}
L ANCMARK DATA
HCRTZION DATA

CELESTIAL BODY CDLE (AFTER MARK) {L)
L ANDMAR K CATA
HCRIZION DATA

KXXX o X
XXXXaX
XXXX o X

XXXa XX
XXXXXa
XXX XX

XXX4 XX
XXXaXX
00001l.

XXXXX o
XXXXX o
XXXX o X

XXXXaX
XX XXX,

FPS
FPS
FPS

FPS
DEG

DEG
DEG

FPS
Fos
NM

NM
FPS

XXBYXX M-§

XXX o XX
XXXXXe
XXXX o X

00 XXX,
200X X.
0XX. XX

XXX XX
XXXXq X
KXXX WX

XXXXaX
XXX XX
XXX o XX

XXXe XX
KXXXX o
XXXXK o

XXX o XX
XXXo XX
XXXXX o

GCT
acTY
acT

ncr
acT
acr

G
FPS
NM

HRS
MIN
SEC

DEG
NM
NM

NM
DEG
DEG

DEG
FPS
Fos

DEG
G
FPS

NOUNS/CCLOSSUS

NOUNS/COLOSSUS



72

73

T4

75

16

17

78

79

80

81

82

B3

84

RS

86

a7

a8

89

DELT ANG (+ ACT VEH LEADS) IRy
DELT ALY {+ PASS VEH ABOVE)
SEARCH OPTIDN

SPARE
SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

TIME TO IGNITION/CUT OFF
VG

DELTA V (ACCUNULATED}
DELTA VX {LV) n
DELTA V¥ (LV)

DELTA VI (LV)

SPARE

DELTA VX(CNNT)

DELTA VY(CONT)

DELTA VZ{CONT)

DELTA VX{O VEH) (o
DELTA VY(Q VEH)

DELTA VZ{0 VEF)

VGX (CONT)

VCY (CONT)

VGZ (CONT)

DELTA VX

DELTA VY

DELTA VZ

MARK DATA: OPTICS SHAFT ANCLF
CPYICS TRUNNTON ANGLF

PLANET 1/2 UNIT PCSTITICN VFCTOR X (L}
Y
z

L ANDMARK LATITULE (4 NCRTH) tL)

LANDMARK EONGITUNFE/2 {4+ EAST)
LANDMARK AL TITUDF

L

XXX o XX
XXXX X
XXXAX o

DEG
NM

XXBXX M-%

XXXXXN,
XXXXX o

XXXX o X
XXX X o X
XXX X

XXXX o X
XXXX o X
XXXX o X

XXXX 4 X
XXX o X
XXXXK o X

XXXX o X
XXXXe X
XXX o X

AXAXKX o
XAXXX .
XXXKX o

XXX o XX
XX o XXX

o« XXXNX
« XXKXX
« XXXXY

AN e XX
XX o XXX
XXXaXX

FPS
FPS

FPS
FPs
FPs

FPS
FPs
FPs

FPS
Fos
FPS

Fps
Fps
Fes

FPS
FPS
Fpg

NEG
nfeg

nEG
DEG
NM

NOUNS /COLOSSUS
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o0

91

92

93

G4

95

96

a7

98

99

o

REND NUT NF PLANF PARAMETERS Y

PRESENT OCDU ANGLES - SHAFT
- TRUN

NEW OCDU ANGLES~- SHAFT
TRUN

DELTA GYRO ANGLES

ALTERNATE LOS - SHAFT
TRUN

PREF ATT FCAI ANGLES

+X AXIS ATT FDAI ANGLES

SYSTEM TEST INPUTS

SYSTEM TEST RESULTS
AND INPUTS

RMS VALUE CF PNSITION ERRCR
R¥5 VALUE OF VELCCITY ERRCR
OPTION CODE

¥ Darv
PSI
(L
L
L)
(NN
L}

L)

~ -

h-]

R ]

XX o XX
XXAX ¢ X
XXXo XX

XXXeXX
XX o XXX

XXX XX
XX o XXX

XX XXX
XX o XXX
XX e XXX

XXX, XX
XX o XXX

XXXe XX
XXX o XX
XXX e XX

XXXo XX
XXX o XX
XXX XX

XXAXX.
XXXAXX,
1 8.5.¢.¢

XX XXX e
o« XXXXX
XXXXX .

XXX o XX
XAXX o X
XX XXX

N M
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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KoL

-

F1l CNDE

Cudl4
00015
[#1¢[¢BN.)
00041
00062
060202
002013

00204

THES LISYT REPRESENTS THE CHECKLIST REFERENCE CODFS USED WITH VSON25 FOR PROGRAM COLOSSUS.

ACTION TC BE EFFECTYFD
PERFORM FINE ALTGNMENT
PERFORM CELESTIAL BNODY ACQUISITICN
TERMINATE MARK SEQUENCE
SHITCH CM/SM SEPARATICN TO P
KEY CMC TO STANCBY
PERFORM GNCS AUTOMATIC MANEUVER
SWITCH TN CMC-AUTO
PERFURM SPS GIMRAL TRIM
SWITCH-DENOTES CHANGE PCSITION OF A CONSOLE SWETCH
PERFGRM—DENCTYES START AR ENC NF A TASK

KEY IN-DENOTES KEY IN OF DATA THRU THF DSKY

REFFRENCE CODES/COLOSSUS
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448

Rl
GPTION
CODE
GooC1
cnoo2
00003
0ano05

aonuT

THIS LIST REPRESFNTS THF

THE SPECEFTED NPTICK LrCES WILL BF DISPLAYFD IN R]
IN CONJUNCTION WiITH FL v04 NO& TC REQUEST THE ASTRONAUT

TO LOAD INTN R2 THE CPTION HE DJESIRES,

PURPOSE

SPECIFY

SPECIFY

SPECIFY

SPECIFY

SPECIFY

[MU NRIENTATINN

VEHICLE

TRACKING ATTITYDE

SOR PHASF

PROPULSICN SYSTEM

INPUT FMR R2

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

FPTICN CANES USFC WITH V04NOS FPR PROGRAM COLOSSUS.

1=THIS VEHICLE 2=CTHER VEHICLF

1=PREFERRED
1=FIRST

1=5P5S

2=+X—-AX1S

2=SECOND

2=R(S

REV 01

SITE

11/14/68

OPTION CODES/COT.OSSTS
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Rl

L rang

00110
o112
co0113
00114

001158

00116

[l iy

00120
o021
00122
00y 24
002 05

00?06

noz2o07v

nez210
00211
ne212
noz213
cnN2la

on21s

nn217

PURPNSF

MY MARK STNCFE ) AST MAPK REJFCT
MAPK NNT RETNG ALCFRTER

NO INRTTS

mApK MAPE ®YyT NOT NESIREN

APTICS TNROUT prCUrST WiTE SWITCH NDT
AT MO

NPTICS SWITCH ALTERFN AFTARF 16 SEL 7FPN

TIME F{ APSEN

APTICS TNPAOHE RECHTST WITH FPTICS NOT
AVAILARLFE (NPT IMN=-1)

OpTICS IPPNF PFRUrST WITH PPTTCS MAT 7FROFN

FOYLS MAT GNON AT TIME NFE MADPK
MARKING NNT CALLED FOR
D17 TPY <FARrH-NO SAFE PFRICTR MFREC

RARN PIPA PEADING

TERO ENCODF NPT ALLWWFD WITH CNAPSE ALIRN

+ GIMRAL LNCK

155 TURNNN RFOUFST NCT PRESENMT FOP on SFEC

JMEE NOT NPERAT NG

FOAPSE AL 14N EPOFR-RPTIVF $? DERRFES
PIDA FATL 81T PIPF TS NOT IRING USED
[MII NDY NBFERATIMG WITH THRM-NN REQHFST
PEASOAN USTNG TUU WEEN TIJONEN NFF

PREFCPPEN AP TFMTATICN SELEATFN ARLT NOT
SREFTEYEN

nAn BETIRM FRAM STA{L BrITINES

THIS 1 18T RFEPRFSENTS THF ALARM €ANTS SFN WITH ¥NBNNS FOR benqeaM cornsglis,

SFT ey
SXTMADK
SXTMARK
SYTMARK
SXTMARK

EXT YFRE nmeTirs nny

T4RUPT

FXT VFeP £PTICS col

T4RUDT
SXTMADW
SXTMARK
TPI SEAPCH
SERVICFP

TMU MANY SWITCH IMIr 2

T4PUPT

TMU MNPFE SWITOM, T™i 2, w02,
IMU MANF SYITCH

TMy MDNF SWITCH, TARUPT
T4PUPT

T&tupY

pK2, D54

FHRTATNS

ngy,

1A

Ap AR ME s OnL e SIg



npz2zn
0nNg 0
00404
004 DS
No&neg

noanT

00421
DOROS
ro6tl
NnR12
onsl?
r1ro>?
01103
oll 04
01105
01106

o1 n?

01201
ty207
01207

r12n6

nizazr
01210

01211

TMII MOT AL IANER [RALD REESHMYAT)

NESTREN aIMAAL ANCLES YIF(N ATMAAL LOCK
TARGET NUT rE YTIW (TRHA, AKGLE > 20 NEn)
TWN STARS NNT AVAL AR

PEMA NAYIGATTION KOT FOFRATING

TARGET CUT NF VIFW {TPIIN, ANGIF » RN NFEGY

W-MATRIY NYFp ©| W
NIIMAREP NF TTER AT IANT FYFEFENC [ NAAD MAY T
MO TIG FTF O RTVEN F1Fy ANG| T

STATE VYECTAR Tk WRONS CCHFRE Nt TNEYMENyCC
PEFNTRY ANGLE rUT aF | [MITS

CMe Sy F TFEST Foonr

UNIISFN 7S ARANCE EXECHTED

NELAY RPPUTINE RIISY

NOWNL INX TP FAST

ey {NK TON FACT

PHASE TARL= FAILURF, ASSUMF FPASARLF
MEMNeY TS DESTRPOYFN

EYFrUTIVYE NYFRILTW-NT VAL ADFAS

FXEFUTIVE NVETRE| OW-AC FrRF SETS

WATTLIST NYFRELNW=TOAC MANY TASKS

SErMMP JDR ATTEMPTS TO £ TN SLFEP yIA
KEYRAANAPT AN NISDI AV PROADAM

MM VAL ADFA FMR MARKS
TWN NRCOEDAMG STING DEYICE AT GAME TIME

TLLERAL TMTEPRUDT NF CYXTEMNEN yT DR

ALARMS /O DLNSSUS

1A

INF AL 1M, TMY2
r&2

PR2,P54

P21, n23

RG2

INTFRRPV
B3z, P72
P34, 074
pP37

b37

SELF rHFrK
ARBOPT

FxFr
T4RPT
T4fUPY

RESTAPT

FXEr
FYer
WATTLISTY

PINDALL

S¥T MADK
TMY MPDF SWTTrH

SXTMARK

AL aRwS/ e noeys



01301

01302

Dlap?
nlaze

01427

01501

01502
01520
01600

014601

01703

01706
01707
n37TTY
04777
07777
10777
12777

16717

N
[AR
p %

*
p x
% %

ARCSIN=APCOrS THPNT ANGLFE TRO [ ARG

SNBT FALLFP WTITH NERATTYE AQGIIMFRT

VG INCREASTNG

1My UNSATISEAC TNRY

MYy REYFERSER

KEYRNARP AMN NISPLAY ALARM DIRING INTERNAL
UISE [NVSURY

TLLERAL FLASHING DISPLAY

V3T SFQUFST NOT EFOMITTEN AT THIS TwMF
NYEPFLOW IN NREIFT TEST

RAD T™) TRRAQUE

INSUFFTCIFNT TIME FCOR OINTFG.,
Tirn WAS SL1PPEN,

STAGF yFeIFy DISCRETE OMES NNT AGREF
CHFEKLTST 203 NOT OFRENAMFN

TCNU FATL CANSFD THE ISS WARNING

1CNU, PTIPA FATLS CAUSFN THF 155 WAGNING
MU FATL CAUSEDR THF 1SS WARPNING

IMU, PTPA FATLS CAUSER THF TSE WARNTIMAG

M) IC™y FAILS CAUSEN THE 1SS WARNING

INTFRPRFTED

INTFPPOFTER

540.8
PHL,PE?

pbY, Pe?

PINRAL |

GOPLAY
vazt
DPT PRF ALTGN CALTR

NOT PRF ALTIAN CA{TR

r41

LDk )
R61
T4RYPT
T4RUPT
T4RUPT
T4 RUPT

T4RUPT

™), ICRI, PYOA FATLS TAIISEN THE JSS WARNING T4RUPT

JMRTICATES AANRAT TYPC, ALL TYHERS ARF NOM_ARNRYIYF,

IMDTFATES &4 0 T 2RNAPAM NN TYPF ABRpeT
INNTRATES A RATL NUT TYPE Apney

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

AL ARMS /F DL NSSUS

1A

Al ADNMC N NS



AL AP MS f O NESHIE

NATE: ENR YOS NOG NISPLAVS: IA

RY~XXYYX [FTegT ALAPM 77 Nerpy? ArTrp AT RFGET).
R2-XXXXX (SECOMDN AL APM TN ACCUR AFTFP LAST RESETY,
RIA_YRAXXY (ALARM WHICH NCOIRRER LAST)

CHANGE CTNTRCL NATES

LOGIC REV N2 PCN 62C
RFY N3  pry sSER



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)
Felleman, 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 {1)
¢/o North American Rockwell, Inec.

Space and Information Division

12214 Lakewood Boulevard

Downey, California 90241

Attn: Mr, Thomas A. Hemker

MIT Instrumentation Laboratory

G&N Systems Laboratory

c/o Grumman Aircraft Engineering Corp. (1)
LM Project - Plant 25

Bethpage, Long Island, New York

Attn: Mr, James A, Hand

MIT Instrumentation Laboratory (3)
P.O. Box 21025

Kennedy Space Center, Florida 32815

Attn: Mr. George Silver

MIT Instrumentation Laboratory {3}
Code EG/MIT Building 16

NASA Manned Spacecraft Center
Houston, Texas 77038

Attn: Mr. Thomas Lawton (10)
NASA MSC HW

Ruilding MT7-409

Kennedy Space Center, Florida 32815

Attn: Mr. Frank Hughes

Mr. A. Metzger (NASA/RASPO at MIT/IL) D
AC Electronics Division (13)

General Motors Corporation
Milwaukee, Wisconsin

Attn: Mr. J, Stridde Dept. 32-31 (13}
Attn: Mr, Reino Karell (2)
Kollsman Instrument Corporation (1}

575 Underhill Boulevard
Syosset, Long Island
Attn: Mr. F. McCoy

Raytheon Company (6}
Boston Post Road

Sudbury, Massachusetts 01776

Attn: Mr. J. Shrmack

NASA/RASPO/National Aeronautics and Space Administration {1
NAR Resident Apollo Spacecraft Program Office

North American Rockwell, Inc.

Space and Information Systems Division

12214 Lakewood Boulevard

Downey, California

NASA/KSC National Aeronautics and Space Administration (3)
John F. Kennedy Space Center
J. F. Kennedy Space Center, Florida 32899
Attn: Technical Document Control Office



NASA/RASPO NASA Daytona Beach Operation

GE

NASA/HDQ

NASA/LEWIS

NASA/FRC

NASA/LRC

NASA/GSFC

GAEC

NAR

P.O. Box 2500
Daytona Beach, Florida 32015
Attn: Mr, A, S. Lyman

NASA Headquarters
600 Independence Avenue SW
Washington, D.C, 205486

Attn: MAP-2 (4)
Attn: Mission Director, Code MA (1)
Attn: Robert Aller, Code MAQ (1)

National Aeronautics and Space Administration
Lewis Research Center

Cleveland, Ohio

Attn: Library

National Aeronautics and Space Administration
Flight Research Center

Edwards AFB, California

Attn: Research Library

National Aeronautics and Space Administration
Langley Research Center

Langley AFB, Virginia

Attn: Mr, A. T, Mattson

National Aeronautics and Space Administration
Goddard Space Flight Center

Greenbelt, Maryland

Attn: Mr. Paul Pashby, Code 813

Grumman Aircraft Engineering Corporation
Bethpage, Long Island, New York
Attn:  Mr, J. Marino

Mr, R. Pratt

North American Rockwell Inc,
Space and Information Systems Division
12214 Lakewood Boulevard
Downey, California 90241
Attn:  Apollo Data Requirements
Dept, 096-340
Building 3, CA 99

(1)

{6)

(2)

(1)

(2)

(2)

(1 +1R)



NASA/RASPO
GAEC

NASA/RASPO
ACED

NASA/WSMR:

NASA/MSFC:

NASA/MSC

BELLCOMM:

LINK:

TRW:

National Aeronautics and Space Administration
Resident Apollo Spacecraft Program Officer
Grumman Aircraft Engineering Corporation
Bethpage, Long Island, New York

National Aeronautics and Space Administration
Resident Apollo Spacecraft Program Officer
AC Electronics Division

General Motors Corporation

Milwaukee, Wisconsin 53201

Attn: Mr. W, Swingle

National Aeronautics and Space Administration
Post Office Drawer MM

Las Cruces, New Mexico

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

CEDUBRPIUMOOCSH 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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(1)
(2)
(1)
(1)
{1}
0
(1)
(N
(5)

n
(1)
(1)

(1)

(1)

(1)

(2)

300 + 2R

{3)
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