
65/ 

PURPOSE: 

ASSUMPTIONS: 

PROG 

CONT 

TORQUE GYROS EXTENDED VERB (V42} 

TRE PROCESS IS INTENDED PRIMARILY FOR USE ON 

  

TC FINE ALIGR THE STABLE MEMBER BY TORQUING THE GYROS. 

TC TERMINATE THE CCARSE ALIGN MODE AND ENTER THE 

THE PROCESS IS CREW SELECTED BY DSKY ENTRY. 

THE PROCESS AY PE SELECTED CNLY WHEN NO OTHER EXTENDED VERB [S ACTIVE. 

CREW 

bO T DESIRE TO 

A DELTA GYRO ANGLE 

GREATER THAN +99,999 

DEGREES? 

  

THE ASTRONAUT 
MUST LOAD THE 
THREE DOUBLE PRE- 
CISION OGC 
REGISTERS: 

KEY V21NO2E 
O2T5TE 
XXXXXKE 

NISE 
XXXXXEE 
YYVYYEE 
YYYYYEE 
TZ122EE 
ZI222ZE 

AIT 14 OF THE 
HIGH ORDER RE- 
PRESENTS 180 
DEGREES$ 

90 DEGREES: 

THE MAXIMUM NE~ 

GATIVE GYRO 

TORQUING ANGLE 

THE GROUND. 

BIT 
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CHECKLIST TIME TOTAL 
TIME 

#10 

#20 

#30 

V42/COLOSSUS)



ose 

START CREW INITIATED 
FINE ALEGN 

1S ANOTHER EXTENDER 
VERB ACTIVE? 

oN oY 

1S THE IMU . 

BEING . 

  

1S 37777, 
377433 THE MAX- 

IMUM POSTTIVE 

GYRO TORQUENG 

ANGLE 1S 40000, 
40034. ANY 

ANGLE OF GREAT- 

ER MAGNITUDE 

THAN THE GIVEN 

MAXIMUM WILE 

RESULT IN A 

COMMANDED TOR- 

QUING ANGLE OF 
ZERC. 

(NOTE: THE 

LOADING CF TOR- 

QUING ANGLES 

GREATER THAN 90 

DEGREES SHOULD 
NOT BE PERFORM 

£D DURING 

FLIGHT. THIS 
PROCEDURE IS 

INTENDED FOR 

USE ON THE 

GROUND.) 

V42/COLOSSUS) 
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+4 
+04 

+04 
++ 

EDIT 

HMLD . 

eee ecaces 

TURN ON 

  

  

FLASH VE8B-NOUN TC 
REQUEST LOAC OF 

DELTA GYRO ANGLES 
V21N93 

R1-XGYRN 
R2-YGYRO 

R3-ZGYRO 

ALL REGISTERS 
INITYALLY BLANK 

DELTA GYRO ANGLES - 
TRE ANGLES THROUGH 

WHICH EACH GYRO MUST 
BE TORQUED TO COM- 

PLETE TKE FINE 

ALIGNMENT. ALL ANG- 
LES IN DEGREES TO 

NEAREST .001 DEGREFS 

  

  

WATT FOR KEYBOARD 

ENTRY 

  

eee ee errr rs 

C
S
 

MONITOR DSKY? 

OBSERVE VERB-NOUN 
FLASH REQUESTING 

LOAD GF DELTA GYRO 

ANGLES 

DID I LOAD THE GYRO 
TORQUING REGISTERS 
BEFORE KEYING V42E? 

    

KEY IN 

e
e
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#140 
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++ 

+04 
+ 

EDIT 

TERMINATE FLASH UPON 
RECEIPT QF PROCEFS 

OR DATA 

DISPLAY FINE ALIGN 

V42 

  

ENTER FINE ALIGN 

MODE 

TURN OFF NO ATT 

LIGHT 

. 

WAIT 2 SEC 
  

PULSE IRIGS THROUGH 

NESTRED ANGLES 

ee cers cece necereccsecees LOAD CESIREN 

. « DELTA GyYRr 

« ANGLES 

° . 

wee ccc eceeeeseccesee MONITOR DSKY: 

. OBSERVE CISPLAY 

OF FINE ALIGN VERR 

. 
EXIT 

V42/COLOSSUS) 
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PURPOSE: 

LOAD 
(V43) 

q1y 

ASSUMPTIONS: (¢1) 

PROG 
CONT 

(2) 

qs) 

(4) 

6) 

LOAD IMU 

FDAIT ERROR NEFCLES EXTENDED VERB LOGIC REV 04 11/27/68 

TO LOAD ASTRONAUT SPECTFIEC ANGLES INTO THE FOAT ERROR NEEDLES. 

THE PROCESS 1S CREW SELECTED 8Y OSKY ENTRY. 

IF LIFTOFF HAS OCCURRED, THE PROCESS MAY BE SELECTED ONLY WHEN NO OTHER EXTENDED VERB IS ACTIVE. IF LIFTOFF HAS 
NOT OCCURRED, ANY CTHER EXTENDED VERB EN PROCESS WILL BE OVERRIDDEN. 

THE PROCESS MAY NOT BE SELECTED IF THE IMU IS IN THE COARSE ALIGN OR ZERO ICDU MODE. 

THE PROCESS ITS INTENDED PRIMARILY FOR USE ON THE GROUND. 

THE MAXIMUM ERROR ANGLE WHICH MAY BE LGADED IS +/- 16.88 OFGREES. 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 BE SHOWN ON THE ERROR NEEDLES ARE: PITCH AND YAW -15 DEGREES: 
ROLL -5O CECREES. 

THE PROCESS MAY BE SELECTED ONLY IN POO. 

CMC GROUND CREW CHECKLIST TIME TOTAL 
TIME 

CREW 
PROG. 
SELECTEON 

secrete st tt eects #10 

ATTITUDE i a a a ee 

ERROR NEEDLES 

TS THE CMC IDLING 

PROCESS? 

PROGRAM (POO! IN . #20 
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65? 

HOLD . 

RESET ERRCR COUNTER 
ENABLE 

FLASH VERB-NOUN TO 
REQUEST LOAC OF 
ERROR ANGLES 
v2l N22 
RI- ROLL 
R2- PITCH 
R3- YAW 

ALL REGISTERS INET I~ 
ALLY BLANK 

ERROR ANGLES- 
THE ANGLES TO RE 
LCADED IN THE 1SS 
ERROR COUNTERS. 
MAXIMUM ANGLE 
+#16.88 DEGREES. 

ALL ANGLES IN 
DEGREES TO NEAREST 
«01 DEG 

  

  

WAIT FOR KEYBOARD 
ENTRY 

TERMINATE FLASH UPON 
RECEIPT OF CATA 

  

LOAD ISS ERROR 
COUNTERS 

eae cccc cc ccecesenes 

. 

eae c ccc ca rese serene 

. 

e
e
e
 

e
e
 

e
w
e
 

en
w 

e
w
e
 

MONTTOR DSKY: 
OBSERVE VERB-NOUN 
FLASH REQUEST ENG 
LCAD OF ERROR 
ANGLES 
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e
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e
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e
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LOAD DESIRED 
ERROR ANGLES 
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SET SURFACE FLAG EXTENDED VERR 44 LOGIC REV OF 

PURPOSE: (1) TO SET THE SURFACE FLAG 

ASSUMPTIONS: (1) THE PROCESS IS CREW SELECTED BY OSKY FNTRY. 

PROG CMC GROUND CREW 
CONT 

  

  

START CREW INITIATED sannscseascccccccese KFY IN V44E 
SET SURFACE FLAG ne ee ee ee 

PROCESS 

  

CHANGE CCNTRCL NOTES 

LOGIC REV OL PFN 515 

11/27/68 

CHECKLIST TIME TOTAL 

TIME 

#10
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RESET SURFACE FLAG FXTEADED VERA 45 LOGIC REV Of 

PURPOSF: {2} TO RESET THE SURFACE FLAG 

ASSUMPTIONS: {1} THE PROCESS ES CREW SELFCTEC BY DSKY ENTRY. 

PROG CMC GRCUND CREW 
CONT 

  

KEY EN V45E START CREW INITIATED weccccacaccscesasese 
RESET SURFACE FLAG . 

PROCESS 
  

  

CHANGE CONTRCL NOTES 

LAGIC REV OL PCN 515 

11/27/68 

CHECKLIST TIME TOTAL 
TEME 

#10
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PURPOSE: 

ESTABLISH G+C CONTROL EXTENDED VERB 46 LOGIC REV O1 

t1) TO ACTIVATE THE DAP. 

ASSUMPTIONS: 

PROG 
cont 

cmc GROUND 

START CREW INITIATED csccccccesccseccsces 
ESTABLISHMENT OF G4C . 
CONTROL 

    

TURN ON OPERA-~ 

TOR ERROR LIGHT 

EXIT 

  

DETERMINE VEHICLE 
CONF IGURATICN 

ENITIALIZE APPRO- 

PRIATE CAP 

  

(1) THE PROCESS IS CREW SELECTEC BY V46E. 

CREW 

KEY IN V46E 

11/27/68 

CHECKLIST TIME TOTAL 
TIME 

#10 

#20 

#30 

#40 
V46/COLOSSUS
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EXET 

CHANGE CCATRCL NOTES 

LOGIC REV OL PCN 515 

bbb
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PURPOSE: 

MOVE CTRER VEHICLE STATE VECTOR 19 THIS VEHICLE LOGIc REV OL 11/27/68 
STATE VECTOR (V47) 

aa 

ASSUMFTIONS: €1) 

PROG 
CONT 

{2) 

TO TRANSFER THE LM STATE VECTOR INFORMATICN TN THE CSM STATE VECTOR. 

THIS TRANSFER CF THE STATE VECTOR INFORMATION MAY BE ACCOMPLISHED AT ANY TIME, 

THE PROCESS IS CREW SELECTED 8Y OSKY ENTRY, 

CMC GROUND CREW CHECKLIST 

START CREW INITIATED seccccssccacesvcecce KEY IN V4TE 
STATE VECTOR TRANS— . =. 
FER. {LM 

  

TO CM) 

  

  

IS INTEGRATION IN 

  

PROCESS? 

oY oN 

COMPLETE . 
INTEGRATION . 

TRANSFFR CTHER 
VEHICLE STATE VECTOR 
TO THIS VEHICLE 
STATE VECTOR, 

  

TIME TOTAL 
TIME 

#10 

#20 

#30 

V47/COLOSSUS
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CHANGE CCNTRCLE NOTES 

LOGIC REV O1 PCN 515 
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664 

LOAC CAP DATA EXTENDEN VERA 48 LCGIC REV O1 11/27/68 

NOTE: THIS EXTENDFN VERB IS USEC TO CALL RCUTINE 
RO3. SEE ROZ FOR SPECIFICATICN LOGIC FLOW 
FOR LOADING CAP DATA. 

CHANGE CONTROL NOTES 

LOGIC REV O1 PCN 515
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START CREW CEFINFD MANEUVER LcGic REV OL 11/27/68 
EXTENDED VERB 4S 

NOTE: THIS EXTEADFD VERB [S USEE TC CALL ROUTINE 

R62. SEF R62 FOR THE SPECIFICATICN LCGIC FLOW 

FOR A CREW DEFINED MANEUVER. 

CHANGE CONTROL NOTES 

LOGIC REV OL PCN 515
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PURPOSE: 

ASSUMPT TONS 

PLEASE PFREOPM EXTFNTDED VERA 50 LCGIC REV Ol 11/27/68 

1) 

a1) 

(24 

{3) 

(4) 

NOTE: 

TO INTERRUPT A PROERAM OR ROUTINE TO ALLOW THE ASTRONAUT TO MANUALLY ACCEPT GR REJECT THE 
ON THE DSKY. 

PRESSING PRCCFFD ON TSKY INDICATES REQUESTED ACTION HAS BEEN PERFORMED. 

EXECUTION OF FNTER INCICATES THE REQUESTED ACTION IS NCT DESIRED. 

THIS VERB ALWAYS APPEARS FLASHING ON THE DSKY. 

THIS VERB IS TNTERNALLY INI TTATED RY THE PRCGRAM AND SHOULD NOT BE SELECTED BY THE CREW. 

THES VERB IS COMPLETELY DESCRIREL IN SECTION 462.207 

CHANGE CCNTRCL NATES 

LOGIC REV AY PCN 515 

INFORMATION OLSPLAYED
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PURPOSE: 

ASSUMPTIONS: 

PLEASE MARK vel LeGIC REV O1 11/27/68 

(1) TO ALLOW THE ASTRUNAUT TG GRTAIN APTICAL SIGHTING DATA BY USE OF THE SXT, SCT, AND THE MARK BUTTON. 

(1) OPTICS 

{2)) THIS v 

(3) THIS Vv 

NCTE: 

tS CN ANC CPERATIONAL. 

FRE IS USE O IN PO3, R21, AND R534 REFFR TO THOSE PURPOSES AND ASSUMPTLONS FOR ADDITIONAL RESTRICTIONS. 

ERP LTS INTERNALLY INITIATEL RY THE PRCGRAM AND S#OULN NOT BE SELECTED BY THE CREW. 

THIS VERP 

CHANGE CCATRCL NITES 

LOGIC REV OL PCN 515 

TS COMPLETELY DESCPRIRED IN SECTION 4.42.2.8.
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67) 

MARKED CN OFFSET LANCING SITE V5Z LOGIC REV OL 11/27/68 

PUR PD SE (1) TO SFT THE [NCEX GF THE OFFSFT DESIGNATOR EQUAL TO THE VALUE CF THE MARK COUNTER. 

ASSUMPTIONS: (1) VS52E MUST BF KEYED EN BY THE ASTRONAUT AFTER PARKING ON THE OFFSET LANDING SITE. 

(2) THIS VERR TS CALY MEAN ENGFUL IN PROGRAM P22 THEREFORE REFER TO THE ASSUMPTIONS, PURPOSES, 
OF P22 FOR FURTHER INSTRUCTIONS. 

AND LOGIC FLOW 

CHANGE CCATRCL NOTES 

LOGIC REV Ul PCN 515
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PLEASE MARK ALTERNATE LCS V53 LCGIC REV OF 11/27/68 

PUR POSE? (1) TO ALLOW THE ASTROAAUT TO OBTAIN OPTICAL SIGHTING DATA BY USE OF ANY DESIGNATED ALTERNATE LINE OF SIGHT. 

ASSUMPTICNS: (1) THIS VERB IS USEEL IN R23 AND R56 ONLY. 
REFER TO THE PURPOSES AND ASSUMPTIONS OF THESE ROUTINES FOR ADDITIONAL RESTRUCTIONS. 

(2) THES VERB IS INTERNALLY GENERATEO BY THE PROGRAM ANC SFOULD NOT BE SELECTED BY THE CREW. 

NOTE: THIS VERB IS COMPLETELY DESCRIBEC IN SECTION 442.208. 

CHANGE CONTROL NOTES 

LOGIC REV 91 PCN 515
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68) 

START RENDFZVOUS BACKUP SIGHTING MARK LoGic REV O1 11/27/68 EXTENDED VERB 54 

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

CHANGE CCATROL NOTES 

LOGIC REV YL PCN 515
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PURPOSE 

ENCREMENT CMC TIME EXTENDED VERP {(V¥55) 03/05/68 

(1) TO CHANGE THE CHC CLOCK TIME USING INCREMENTS (€ OR DECREMENTS) LOADED BY THE ASTRONAUT. 

ASSUMPTIONS: (2%) THE PROCESS 

PROG 
CONT 

+4 
+03 
+03 
++ 

{2) THE PROCESS 

cme 

START CREW INITEATED 
CHANGE OF CRC CLOCK 

1S ANOTHER EX- 
TENDED VERB 
ACTIVE? 

TURN ON OPR 

ERR LAMP 

MAY BE SELECTED ONLY WHEN NO OTHER EXTENDED VERB IS ACTIVE. 

TS CREW SELECTEC BY V5SE. 

GROUND CREW 

CREW 
PROGRAM 

SELECTION 

  

KEY IN VS5E 

CHECKLIST TIME TOTAL 
TIME 

#10 

#20 

#30 

V55/COLOSSUS



HOLO 

++ 

+03 

+03 
++ 

684 

FSTARLSSH EXTENDFE 

VERB ACTIVITY INTER- 
Lock 

FLASH VERB-NCUN TO 

REQUEST LOAC QF 

DELTA TIME 
V21 N24 

Ri-HOURS 

R2-MINUTES 

RI-SECONDS 

TIME TC NEAREST .O1 
SECONDS 

  

WALT FOR KEYBOARD 

ENTRY 

eee tee meee ewe cenasene 

TERMINATE FLASH IPCN 
RECEIPT OF DATA VI4E 

GR PROCEED 

  

«PRO «Cf 

of}? oA 

oV3GE oT 

. oA 

REMOVE EXTEND— . 

FO VERR ACT IV- . 

TTY INTERLOCK . 

MONITOR DSKY? 

ORSERVE FLASH OF 

VERB-NOUN REQUESTING 

LOAD OF DELTA CLOCK 
TIME 

0a 1 DESTRE TO LOAD 

DELTA CLOCK TIME? 

LOAD DESIRED . 
TYME INCREMENTS .« 

Cece ease ne ec ersesesesessescoosene PRY OR 

. V34E 

. eae 

. EXIT 

FX{T 

V55/COLOSSUS 

#40 

#50 

#60 

#70 

#380 

V55/CQLOSSUS



G85 

V55/COLOSSUS 

  

EX{T 

#90 

ADD LOADEN CELTA 

TIME TO CMC CLOCK 

TIME 

REMOVE EXTENDED VERB #100 

ACTIVITY INTERLOCK 

#110 

CHANGE CCATRCL NOTES 

LOGIC PEV U4 PCR MIT 66
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PURPOSE: 

ASSUMPTIONS: (1) 

PROG 
CONT 

  

TERMINATE TRACKIAG FXTENDED VERB 56 

(1) CLEAR RENCEZVOLS, 

(21) TERMINATE PROGRAM P20. 

CMC 

START CREW INITIATED 
TERMENATE TRACKING 

PROCESS 

CLEAR RNDVZFLG, UP- 

DATFLG, AND TRACKFLG 

1S P20 THE PRESENT 
MAJOR MCNE? 

ve Ne 

NO ROUTINE 
RoO 

CONTINUE IN 
PRESENT MAJOR 

MODE 

. . 
e
e
 

e
e
 

. 

  

PRCCESS IS CREk SELECTED 8Y DSKY 

GROUND 

Peewee arcs ccaetevccs 

LOGIC REV O1 

UPCATE AND TRACK FLAGS. 

ENTRY. 

CREW 

KEY IN V56E 

11/27/68 

CHECKLIST TIME TOTAL 

TIME 

#10 

#20 

#30 

V56/COLOSSUS
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CHANGE CCATRCL NOTES 

LOGIC REV 01 PCN 515 
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689 

START RENDEZVOUS SIGHTING MARK LOGIC REV Ol 11/27/68 
EXTENDED VERB 57 

NOTE: THIS EXTENDED VERB FS USED TO CALL ROUTINE 
R21. SEE R21 FOR THE SPECTFICATICA LOGIC FLOW 
FOR STARTING THE RENDEZVOLS SIGHTING MARK 
PROCESS. 

CHANGE CONTROL NOTES 

LOGIC REV O1 PCN 515



THIS PAGE INTENTIONALLY LEFT BLANK



64] 

PURPOSE: 

ASSUMPTIONS: 

PROG 
CONT 

RESET STICK FLAG EXTENDED VERB 58 Lecic REV O1 

(2) 

th 

RESET THE STICK FLAG 

ENABLE AUTOMATIC MANFUVER TING 

PROCESS {£S CREW INITIATED BY OSKY ENTRY 

CMC GROUND CREW 

  

START CREW INITIATFD sescccececsccceesees KFY IN V58E 
STICK FLAG RESET . 
PROCESS 

CHANGE CONTROL NOTES 

11/27/68 

CHECKLIST TIME TOTAL 
TIME 

#10
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PLEASE MARK (OPTICS CALIBRATION) V59 LoGic REV OL 11/27/68 

PURPOSE: (1) TO ALLOW THE ASTRONAUT TO OBTAIN OPTICAL SIGHTING DATA BY USE GF THE SXT AND THF MARK BUTTON. 

ASSUMPTIONS: (11 THRE OPTICS TS CR AND CPERATIONAL. 

(2) THES VERB TS USED IN RCUTINE R57 ONLY. 

REFER TO R57 PURPOSE AND ASSUMPTIONS FCR ACOETIONAL RESTRICTIONS. 

(3) THIS VERB IS INTERNALLY INITTATEC BY TEE PROGRAM AND SFOULD NOT BE SELECTED BY THE CREW. 

CHANGE COATREL NOTES 

LOGIC @EV 1 PEN 515
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095 

+e 

+01 
PURPOSE? 
+ 

ASSUMPTIONS: 

PROG CMe 
CONT 

$$ nen neo - 
+01 START CREW INITIATED 

+ SETTING OF NIT=N20 
pee eee eee 

+ . 
+ . 
+ . 
$e eee eee 

+ SET THE REGISTERS 

+ ASSOCIATED WITH NCUN 

+ 17 EQUAL TO THE 
+ REGISTERS ASSOCIATER 

+ WITH NOUN 20. 
$0 ee 

+01 
++ 

SET 

(1) 
FoR 

a 

N17=N20 EXTFNDES VERA t Veo) 

TO SET THE ASTRCNALT TOTAL ATTITUDE REGISTERS (N17) 
MODE TPT). 

THE PROCESS 

LeGIic 

EQUAL TO 

TS CREW SELECTEC BY V60EF. 

GROUND CREW 

CREW PROG. 

SELECTION 

IN V60F . 

  

  

e
e
 

e
y
 

  

EXIT 

REV O1 04/02/68 

THE PRESENT ATTITUDE (N2G} 

CHECKLEST 

(PROVIDE AN "ATTITUDE SET 

TERE TOTAL 
TIME 

#10 

#20 

#30
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SELECT MODE 1 EXTENDED VERS {V61) Lecic REV 02 12/20/67 

PURPOSE: (1) TO DISPLAY CN THE FOAT ERROR NEFDLES TRE DIFFERENCE BETWEEN THE CURRENT COU ANGLES AND THE DAP COMMANDED 
ANGLES. 

ASSUMPTIONS: (1) THE PRCCESS IS CREW SELECTED BY DSKY ENTRY. 

(2) THIS PROCESS MAY RE SELECTED AT ANY TIME. 

PROG cac ERGUND CREW CHECKLIST TIME TOTAL 
CONT TIME 

CREW PROG. 
SELECTION 

. 

START CREW INITIATED sesccasneceseccceses KEY IN VOLE #10 
MCDE 1 ERROR DISPLAY. war an an n- =n 

. . 

. 

. . 
. . #20 

EXIT
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SELECT MODE 2 EXTENCED VERB (V62) LOGIC REV Q1 12/20/67 

PUR POSE: C1) TO OFSPLAY THE TOTAL ATTETUCE ERROR {N22-N20} CN THE FCAI ERROR NEEDLES. 

ASSUMPTIONS: (1) THE PROCESS IS CREW SELECTEC BY OSKY ENTRY. 

(2) THIS PROCESS MAY BE SELECTEL AT ANY TEME. 

PROG CMC GROUND CREW CHECKLIST 
CONT 

CREW PROG. 

SELECTION 

w----------~-~---- — . +--+ - +--+ 

START CREW INITIATED wonccccecosccceeeses KEY IN VO2E 
MCOE 2 ERROR DISPLAY . 

  

  

SET AIT 6 IN FLAG 
WORD 9 

TIME TOTAL 
TIME 

#10 

#20 

#30
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PURPOSE: 

ASSUMPTIONS: 

PROG 
CONT 

SELECT MOQE 3 EXTENCED VERB (V63) LoGic 

iG] 

a) 

2) 

REV O02 

TO DISPLAY TCTAL ASTRONAUT ATTITUDF ERROR {NI7-N20} ON TKE FOAI ERROR 
THF PRCCESS IS CREW SELECTEC AY DSKY ENTRY. 

THIS PROCESS MAY BE SELECTEC AT ANY TIME. 

CMC GROUND CREW 

CREW PROG. 
SELECTION 

START CREW INITIATED oe ccccccccvccecccces KEY IN V63E 
MODE 3 ERROR DISPLAY . 

weRn 9 

12/20/67 

NEEDLES. 

CHECKLIST TIME TOTAL 
TIME 

#190 

#20 

#30
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START S$~BANC ANTFNNA CALCULATIONS LOGIC REV ol 11/27/68 
FXTENDED VERB 64 

NOTE: THIS EXTEADFO VERB IS USEC TO CALL ROUTINE 
ROS. SEF ROS FOR THE SPECIFICATICN LOGIC FLOW 
FOR STARTING THE S-BAND ANTENNA CALCULATIONS. 

CHANGE CONTRCL NOTES 

LOGIC REV OL PCN 515
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START OPTICAL VERIFICATION CF PREL AUNCH LCGIC REV OL 11/27/68 
ALIGNMENT FXTENDED VERR 65 

NOTE: THIS EXTENDED VERB IS USFO TG CALL PROGRAM 

PO3. SEE PROGRAM PO3 FOR THE SPECIFICATION 
LOGIC FLOW FOR STARTING THE PRELAUNCH 

ALIGNMENT QOTICAL VERIFICATION. 

CHANGE CONTRCL NOTES 

LOGIC REV OL PCN 515
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MOVE THIS VEHICLE STATE VECTOR LoGcic REV OL LE/27/68 
TO OTHER VEHICLE STATE VECTOR {(V¥66} 

PURPOSE: (1) TO TRANSFER THE CSM STATE VECTOR INFORMATICN TO THE LM STATE VECTOR 

ASSUMPTIONS: (1) THE TRANSFER OF THE STATE VFCTOR [NFCRMATICN MAY BE ACCOMPLISHED AT ANY TIME SUBJECT TO THE NORMAL PROGRAM 
RESTRICTIONS 

{2} THE PROCESS IS CREW SELECTED 9¥ DSKY ENTRY. 

PROG CMC GRCUND CREW CHECKLIST TIME TOTAL 
CONT TIME 

START CREW INITIATED seccccssccncccceevee KEY IN VO6E 

STATE VECTOR TRANS- . 

FER (CM TO LM) 

        

. . #10 

e TS INTEGRATION IN 
» PROCESS 

» COMPLETE . #20 
« INTEGRATION . 

TRANSFER THIS VEHIC- #30 
LE STATE VECTOR TO 
NTHEP VEHICLE STATE 
VECTOR 

Veo/COLOSSUS



V66/COLOSSUS 

4 #49 

CHANGE CONTRCL NOTES 

LOGIC RFV OL PCN 515 

108



109 

PURPASE? 

ASSUMPT EONS: 

pens 
CONT 

W-MATRTX PMS FeOCE 

TO PRNVIDE 

cee 

STAPT FEXTENNEN VERB 

67 ROUTINE 

TS EXTENDED VERA 
ACTIVITY FLAG SET? 

« THON ON MeFRATOR 
« FRON® 1 ICHT 

  

PTSOLAY (Va7) 

MEARS ME ATSOLAYING 

TS MANE, 

ER ATTA 

  

  

W MATRIX TNFORMATIT ON 

NP OCTHER EXTENTED VFPRS ADE ACTIVE, 

THIS OPNCESS FS CREW SFLEC TEM RY OSKY ENTRY, 

TF MEW VALUES OF PYS DASTTION ANN VOLOCETY FRERMPS ARF 

NEXT TIMF A MP ASHIQREMENT 

CREW 

CREW 

o EXTENDED 
eVFPR 

« SFLECTION 

IN V6TE KEY 

  

MONTTAR OSKY: 
ANES OPERATOR FREE 

2 LIGHT COME OM 

TVNECATING ANOTHER 

FXYTENNFED VERA FS TN 

MPACESS? 

Leonie ory AZ yLs729/49 

AND REINTTIALSZ9ING THE W MATPIX TF DESIPEN, 

LOADED IN THIS PCUTINE, W MATRIX 

CHECKLIST 

ENTTIALEZATION OCCURS THE 

TIME TOTAL 

TIME 

#10 

#20 

#30 
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+ 

9? 
+ 

EN yT 

SET FXTENDED VERR 

ACTIVITY INTERLACK 

  

CALCULATE RMS OnstT- 
TION AND VELOCITY 
Epanes, 

FLASH YFOR NNN TO 

BEQUEST RESOCNSE AND 
NTSOL AY? 

V6 NAG 
Ry pre FRO 

Pp? yrL Fpo 
@2 ePTEAN FAME 

Ri} - POS FPR = PHS 

VALUE CE oOSTTrAN 
FRRME TA MM TA NP ADR 
FST AO] NM, 

C2 — yFL repo = ame 
VALIIF AF YFERCITy 
FREAD TN FYe,S, TA 
MEAPrOT ,1 FYD.S, 

Qe - eMTIas cane 

AAAN1 = RETF AVANCE 
NOVY? = IPO TTA 

QN99% = CSET AS 

  

=» ACTIVE EXTENDED 
» VFRR ROUTING, 
« RESFT GPERATAD 
« TPPOR tIGHT, 
« THEN RESFLEFT 
« THIS RNUTTNE 

o AY KFYING TN 
« VATE 

° EXIT 

MONT TOP SKY? 

ABSFEVE VERNON 
FLASH TR OFOUFST 
RESPANSE AND NESPY AV 
Ae Ww MATOTY PMC 

VALNIES PE POST TP OM 
ANP YTOLPCTTY FRRAPS, 

  

WT WESH TR EMP tr 

AL T7E THE WOMATP EY? 

o™ Y 
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ENTRY, 

TERMINATE FLASH (1DON 

RFECETOT NAF PPNCEFN, 
PR NEW MATA 

. NEW 
a® oe DATA 

7 . 

oC . 

a Fo --------=-- 
oF STCRE NEW 

oN DATA 

TS TRE VAT FLAG SET? 

  

ag oa . 
WAN . 

REFLOW . 

  

KFY IN V25— ANT , 
LPAD NEW NATAL yg 

RF SURF 23 . 

CORRESPONDS TO, 
Te THE TYPF NF 

NAVIGATION T . 
WISH TO HAVE . 

INITEAUTZFD . 
WITH THIS DATA . 
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TS THE ASTRONAUT 

LOANED CPTITON CADE 

= 1? 

    

STORE INTTTAL- . 

T7ATION PAR A- . 

METFRS FOR REND-, 

F7VOUS NAVI- . 
GATIAN . 

« TS THF ASTRONAUT 

« LAANED OPTTAN 

« CONE = 2? 

. “¥ aX 

a Totten . 

© STAPF INTTIA- 

» LIZATION . 
« DAP AMETERS . 

« FAR ORATT . 

« NAVIGATION . 

. 2 STORE TNTTEA- 

. o LEZATINN PAP 

. 2 AMETEPS FAD 

. o CTSETIMAP 
« 2 NAVIGATTON 

PRESET PENQHIL AR AKT 
APAWEL AL 
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PURPOSE: 

ASSUMPTIONS: 

PROG 
CONT 

CSM STROKE TEST CN EXTENDED LOGIC REV ol 11/27/68 
VERA (V68) 

ay) 

(1 

{2) 

TO CENERATE A WAVEFORM EN THE PITCH AXIS DESIGNED TO EXCITE BENDING. 

THE PROCESS IS CRE SELECTED BY DSKY EATRY, 

SECTION 3.3.9 OF R577 IS THE CONTROLLING SPECEFICATION. EXCERPTS FROM THAT SECTION ARE WRITTEN ENTO THIS 
ASSUMPTION FOR INFORMATION ONLY. 

TF THE PROCESS [IS SELECTED PRIOR TO IGNITION PLUS 6 SECONDS, THE STROKE TEST WILL BE DELAYED UNTIL 
TGR? TION PLUS 10 SECONTS. 

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 QF THE NUMBER OF BURSTS IN EACH HALF AMPLITUDE, 
AND THE PULSE BURST SIZE [A PAD LNADED PARAMETER }. THE BURST SIZE IS THE SAME IN ALL SETS AND IS DEFINED 
IN TERMS QF BIT LENGTH WHERE EACH BIT IS SCALED AT 85.41 ARCSEC. 
THE 4 SETS ARE CEFINED AS FOLLOWS: 

SET 1 see. 10 BURSTS PER HALF AMPLITUDE WITH 4 REVERSALS 
SET 2 ese. 6 BURSTS PER HALF AMPLITUDE WITH 6 REVERSALS 
SET 3 sees 5 BURSTS PER HALF AMPLITUDE WITH 10 REVERSALS 

SET 4 esos 4 BURSTS PER HALF AMPLITUDE WITH LO REVERSALS 

CMC GRCUND CREW CHECKLIST TIME TOTAL 
TIME 

CREW 

SELECTION 

START CREW INITIATED wescees eeceees KEY VOBE   

  STROKE TEST . -—- —--— #10 

1s Tye 

e
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e
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TUPN CN CPR 

FRR LEGHT 
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eee ee 
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REVERSAL OF THIS 

SET? 
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. « ° 

sommes eoe . 

« SET NUMPER . 

« OF BURSTS . 
e FOR FULL . 

» AMPLITUDE « 

° . . 

« CHANGE SIGN OF 

« SLOPE 

. . 

. ° 

DECREMENT SET 
COUNTER 

HAVE ALL SETS BEEN 
CAMPLETEN? 

SET NUMBER CF 

« AURSTS FOR 

© 1/2 AMPLITUDE 
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72} 

RESTART EXTENDED VERR {V6S) LOGIC REV 65 07/09/68 

PURPOSE: {1} TC CAUSE A COMPUTER RESTART. 

«SSUMPTTONS: (1) THE RESTART IS CREW INITIATED BY DSKY ENTRY. 

(2) VOSE ONES NOT OLRECTLY SELECT RESTART PROCESSING. IT CAUSES A SETUATINN WHICH SATISELES ONE OF THE CONDITIONS FOR 
AN AUTOMATIC RESTART, I.E. TOO MANY CONSECUTIVE TC INSTRUCTIONS. 

(3) THIS PROCESS MAY AE SFLECTEL AT ANY TIME. 

PRNG CMC GRCUND CREW CHECKLIST TIME TOTAL CONT TIME 

CREW PROG 
SELECTION 

. 

START CREW INITATED cvccccecacceccessees KEY IN V69E #10 
COMPUTER RESTART eae at a 

BRANCH {TC} TC SELF 4 MONITOR DSKY #20 won eee ne eee === . ODES PROGRAM ALARM 
++ . . LIGHT COME ON INDI- 
405 . . CATING COMPUTATIONAL 
++ . . DIFFICULTIES? 

Y N 
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NOTE: TRE LNGIC FROM 

THIS POINT IS NOT 

UNIQUELY ASSOCITATEC 
WITH V69. IT IS TRE 
PROCESSING WHICH 

TAKES PLACE WITH ANY 

HARDWARE INITIATED 
PESTART. THE CONDI- 

TION CAUSED BY V69E 

AND SENSED BY THE 

COMPUTER HARDWARE 
WHICH INITIATES A 

RESTART ITS TC TRAP 

FGO MANY CONSECUTIVE 

TCs 

  

INCREMENT RESTART 

CQUNTER 

  

TURN ON RESTART 
LIGHT 

ZERO OQLTRIT CHANNELS 

S (RCS PETC AND 

YAW) ANC 6& (RCS 
RCLtt 

  

Exit 

KEY VOSNOSE TO DIS- 
PLAY ALARM CODE: 

O01107-8AD PHASE 
TABLE 
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ENABLE EMU ERROR 

COUNTER): 13 CEXCEPT 

TELEMETRY BITS, RESET 
TRAP BITS AND TSRUPT 

BIT); AND 14 (EXCEPT 
GYRO ENABLER 

TERMENATE WAITLISTED 
TASKS 

CLEAR ALL EXECUTIVE 
REGISTER SETS 

INOQECATE NO ACTIVE 
Joss 
  

  

MAKE ALL VAC AREAS 
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BLANK CSKY REGISTERS 

{ PROGRAM, VERR, 
NOUN, Rly R2, R31 
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MEMORY CHECK IN « 

PROCESS WHEN THE . 
RESTART NCCUPR- o 
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oY . 
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+ HAS THERE AREER 
e AN CSCILLATOR 

« FAIL? 

o e¥ aN 

« IS THE AGC . 
» WARNING ON? . 

eta e ee . 

a oY oN. 

« « HAVE BOTH THE 

2 « MARK REJECT 
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CLEAR SELF CHECK 
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AND MODE REGISTER 

ZERO OUTBIT 
CHANNELS: 11 
CTA RELAYS); 12 
(GNC); 13 CAGCYS 
AND 14 (ISS) 

  

INITIALIZE DOWN— 
LINK WITH POO 
DOWNLIST 

  

  

CLEAR PHASE TABLE 

INITIALIZE IMU 
CINHIBET IMU FAIL 
FOR 5 SECONDS) 

TURN GFF NO ATT 

LIGHT 

TERMINATE OPTICS 

COARSE ALIGN 
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INITIALIZE CPTICS © 

INITIALIZE PIPA . 
AND TELEMETRY . 

FAIL FLAGS . 

RESET ALL FLAG- 

  

. 
WORDS EXCEPT ° 

IDLEFLAG- RIT 7 . 

FLAGWORD 7 AND . 

COMPUTER FLAG . 

BIT 8 FLAGWCRD 5). 

. . 

. . 

  

SCHEDULE TSRUPT FCR 
SAP PROCRAM 
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TURN OFF OSKY DIS- 

CRETE LIGHTS EXCEPT 

PROG, GIMBAL LOCK 

AND NO ATT. 

  

» RETURN ISS TO 
« COARSE ALIGN 

oN oY 

° . 

+ TURN ENGINE ON 

© (ATT 13 CHANNEL 

« Wi) 

TEST PHASE TABLE. 

1S IT CORRECT? 

     

@ 
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. 
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TURN ON PROG . 
ALARM AND . 

STORE ALARM . 
CODE 1107 . 

. 

. 

. 

WAS P20 IN PROCESS 

WHEN RESTART 

OCCURREL?   

  

60 TO RENC . 

P20 . 

    

WERE ANY PHASES 
ACTIVE? 

  

« GO TC ROUTINE 
« 290 
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73/ 

UPDATE LIFT OFF TIME EXTENDED VERB 70 LOGIC 

NOTE: THIS EXTENDED VERB IS USEL AY UPLATE PROGRAM 
P27 ONLY. SEE P27 FOP THE SPECIFICATION LOGIC 
FLOW FOR UPDATING THE LIFT OFF TIME. 

CHANGE CCNTRCL NOTES 

LOGIC REV OL PCN 515 

REV OL 11/27/68
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733 

UNIVERSAL UPDATE - BLOCK AOR LOGIC 
EXTENDED VERB 71 

NOTE: THIS EXTEADEOD VERB IS USEC ®Y UPDATE PROGRAM 
P27 ONLY. SEE P27 FOR THE SPECIFICATION LOGIC 
FLOW FOR A BLOCK ANDRESS UNIVERSAL UPDATE. 

CHANGE CCNTRCL NOTES 

LOGIC REV Ol PCN 515 

REV O1 11/27/68
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UNIVERSAL UPDATE - SINGLE ADDRESS 
EXTENDED VERB 72 

NOTE: THIS EXTENDED VERB IS USEO WITH UPDATE 
PROGRAM P27 ONLY. SEE P27 FOR THE SPECIFI-~ 
CATICN LOGIC FLOW SINGLE ADDRESS UNIVERSAL 
UPDATE. 

CHANGE CONTRCL NOTES 

LOGIC REV O01 PCN 515 

LOGIC REV O1 11/27/68
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UPCATE CMC TIME {OCTALD 
EXTENDED VERB 73 

NOTE: THIS EXTENDED VERB ES USED BY THE UPNATE 
PROGRAM P27 CNLY. SEE P27 FOR THE SPECIFI- 
CATION LOGIC FLOW FOR THE GCTAL UPDATE OF 
crc TIME, 

CHANGE CCATREL NOTES 

LOGIC REV O1 PCN 515 

LOGIC REV OL 11/27/68
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9349 

INITTALIZE ERASABLE CUMP VIA DOWALINK LOGIC REV 03 11/27/68 
EXTENDED VERB (V74) 

PURPOSE? (1) TO DUMP ALL EIGHT BANKS OF ERASABLE MEMORY VIA DOWNLINK. 

ASSUMPTIONS: (1) THE PROCESS IS CREW SELECTED BY DSKY ENTRY. 

++ (2) 4+ 2, OR 1 COMPLETE DUMPS MAY AE CALLED BY THE ASTRONAUT BY LCADING 20000, 10000, OR 04000 
+03 RESPECTIVELY IN LOCATICN 0333{0UMPCNT}. THIS MAY BE DONE BEFORE OR AFTER KEYING VT74E. 
+ 
+ (3) THE DUMP OF EACF BANK IS PRECEDED RY AN ID WORD, SYNCH BITS, ECADR AND TIME. 
+ 
+ (4) THE E BANKS ARE CU*PED IN ORDER, STARTING WITH E BANK ZERO. 
+03 
++ (5) THE TIME RECUTKED FOR 4 COMPLETE DUMPS [S 83.2 SECONDS ¢100 WORDS PER SEC BIT RATES. 
EDIT 

PROG cmc GRCUND CREW CHECKLIST TIME TOTAL 
CONT TIME 

CREW PROG. 

SELECTION 

aatato tr . terete #10 
START CREW INITIATED scccsccenvessccccees KEY IN V74E 

DOWNLINK EPASABLE eee 
DUMP 

++ 
403 

+ #20 
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TERMINATE CURRENT 

DOWNLIST 

SET E BANK CCUNTER, 
WORD CCUNTER, AND 

DUMP COUNTER=0 

TATTIALIZE F BANK 

QOUMP. DUMP [D, SYACH 

BITS, ECACP AND 

TIMEL. 

SPECIFY NUMBER 
OF BUMPS DESIRED RY 

LOADING THE FOUR 
HIGH ORNER BITS NF 

LOCATION 0333.4 

KEY V2LNOLE 

N333E 
XXOO00E 

  

XX-20 FOR 4 DUMPS 

10 FOR 2 DUMPS 
04 FOR 1 DUMP 
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INCREMENT E PANK 

CCUNTER AND SET WCRD 

COUNTER=0. 

  

INCREMENT DUMP COU- 
NTER AND SET E BAKK 

COUNTER =0 

  

DUMP COUNTER= 

REQUIRED CUMP COUNT 

{CUMPCNTI? 

  

RESTORE INTERRUPTED 

DOWNL EST 

VT4/COLOSSUS 
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SET LIFTOFF FLAG EXTENDED VERB 75 LOGIC REV OL 11/27/68 

PURPOSE: (1) SET LIFTOFF BACK-UP FLAG. 

ASSUMPTION: {1)) THE PROCESS IS CREW SELECTED BY V75E 

PROG CMC GROUND CREW CHECKLIST TIME TOTAL 
CONT TIME 

START CREW INITIATED sesencvcccccccceseee KEY IN VI5E 
SET LIFTOFF FLAG a a 
PROCESS 

#10 

FLAG 

° #20 

CHANGE CCNTRCL NOTES 

LOGIC REV OL PCN 51
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SET PREFERRED ATTITUDE FLAG EXTENDED VERR 76 LOGIC REV O1 

PURPOSE: al TO SET PREFERREC ATTITUDE FLAG 

ASSUMPTION: (1) PRCCESS {S$ CREW SELECTED BY DSKY ENTRY. 

PROG CMC GRCUND 
CONT 

CREW 

  

INITIATE PREFERRED ec ccecccccccveseeses KFY IN VI6E 

  

ATTITUDE FLAG SET . 
PROCESS 
  

  

SET PREFERRED 
ATTITUDE FLAG 

  

CHARGE CONTROL NOTES 

LOGIC RPFV OL PCN 515 

11/27/68 

CHECKLIST TIME TOTAL 
TIME 

#10 

#20
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RESET PREFERRED ATTITUDE FLAG EXTENDED VERB 77 LOGIC REV OL 11/27/68 

PURPOSE: {1) TO PESET PREFERRED ATTITUDE FLAG 

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

PROG cmc GROUND CREW CHECKLIST TIME TOTAL 
cONT TEME 

INITIATE PREFERRED Ae scccvcccccescassee KEY IN VITE 
ATTITUDE FLAG RESET a a a a ae ee 
PROCESS 

ween nnn ee 
#10 

RESET PREFERRED 
ATTITUDE FLAG 

EXIT 

#20 

CHANGE CCONTRCL NOTES 

LOGIC RFV OL PCN 515
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244 

CHANGE GYRO COMPASS LAUNCH AZIMUTH LoGic REV OL 11/27/68 
VERA 78 

PURPOSE: (it) TC PROVIDE THE PROPER STABLE MEMBER ORTENTATEON FOR LAUNCH. 

ASSUMPTIONS: €1) THE PROCESS HAS THE CAPABILITY TO CHANGE THE LAUNCH AZIMUTH OF THE STABLE MEMBER WHILE GYRO COMPASSING (P02) 

(2) PRCCESS IS CRFW SELECTED BY KEYBOARD ENTRY V78F 

{3} THE PROCESS MAY BE SFLECTED ONLY DURING PRELAUNCH OR SERVICE-GYRO COMPASSING PROGRAM (P02) 

PROG CMC ERCUND CREW CHECKLIST TIME TOT AL 
CONT TIME 

    

START GYRC COMPASS ee cescncseseseeresee KEY IN VIBE 
LAUNCH AZIMUTH a a a a 

CHANGE 
  

  

1S THE CURRENT PRO- #10 

  

GRAM P02? 

“Y oN 

eo cerot ere r oreo alae aeenteeretreiane 
TURN ON OPERATOR secccccsesscessevees MONITOR DSKY? 
ERROR LIGHT + DOES OPERATOR ERROR 
ware ee ne n-ne LIGHT COME ON INDI- 

. CATING THAT THIS #20 
. ROUTINE CAN NOT BE 
. SELECTED AT THES 

eae TIME? 

EXIT Ne Y. 
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1N ORDER TO TURN 
THIS PROCESS ON 

SELECT PRELAUNCH 

OR SERVICE INI- 

TIALIZATION PRO- 
GRAM (POL} BY 

KEYING IN 

V3TEOLE AND RE- 
SELECTING THIS 

PROCESS GR BY 
KEYING IN V34E 

ON MARK DISPLAY 

« IN PO3. 

  

MONITOR DSKY: 

ORSFRVE VERB NOUN 
FLASH TO REQUEST 

PROCEED AND OISPLAY 

OF XSM LAUNCH 
AZIMUTH 

  

4M 1 SATISFIEN WITH 
XSM LAUNCH AZTMUTH 

. 
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oe LOAD NEW LAUNCH . 

. AL IMUTH . 
. waren nnn naan n- #80 

TERMINATE FLASH UPON . . 
RECEIPT OF PROCEEC . . . 
OR NEW CATA . . 

-P . 
oR . 
0 . . 
Cc . . 

oo . 
of STORE KEW . #90 
D CATA . 

EXIT . . 
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START LUNAR LANCPARK SELECT IGN Locic REv Ol 11/27/68 
EXTENDED VERA 79 

NOTE: THIS EXTENDED VERB CALLS RCUTINE 35. SEE 
R35 FOR THE SPECIFICATION LOGIC FLOW FOR 
STARTING THE LUNAR LANDMARK SELECTION. 

CRANGF CONTRCL NOTES 

LOGIC REV OL PCN 515
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758 

UPDATE LM STATE VECTOR EXTENDED VERB 890 LOGIC REV OL 11/27/68 

PURPOSE: {1} TO CAUSE THE RENDEZVOQUS DATA PROCESSING RESULTS TO UPDATE THE LM STATE VECTOR 

ASSUMPTION: {1) PRCCESS IS CREW SELECTED BY VAOE 

    

PROG CMC GROUND CREW CHECKLIST TIME TOTAL 
CONT TIME 

START CREW INITIATED cocccceccccccccceess KEY IN V80E 
LM STATE VECTOR UP- 8 enn een nnn 
DATE PROCESS 

RESET VEHICLE UPDATE #10 
FLAG 

EXIT 

#20 

CHANGE CCATRCE NOTES 

LOGIC REV 91 PCN 515
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UPDATE CSM STATE VECTOR EXTENDED VERB 81 LOGIC REV O1 11/27/68 

PURPOSE: Lb TO CAUSE THE RENDEZVCUS DATA PROCESSING RESULTS TO UPDATE THE CSM STATE VECTOR. 

ASSUMPTION: (1) PRCCESS 1S CREW SELECTED BY VS1E. 

PROG cmc GRCUND CREW CHECKLIST TIME TOTAL 
CONT TIME 

START CREW INETIATED wuceececsscccosacens KEY IN VAIE 
CSM STATE VECTOR a i a a 
UPDATE PROCESS 

SET VEHICLE UPDATE #10 
FLAG 

#20 

CHANGE CCATREL NOTES 

LOGIC REV OL PCN S15
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REQUEST ORBIT PARAMETER DISPLAY ROUTINE 
EXTENDED VERB 82 

NOTE: THIS EXTENDED VERB CALLS ROUTINE 30. SEE 
R30 FOR TRE SPECIFICATION LOGIC FLOW FOR 
REQUESTING ORBIT PARAMETER DISPLAY. 

CHANGE CCANTRCL NOTES 

LOGIC REV 91 PEN 515 

LOGIC REV OL 11/27/68
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76) 

REQUEST RENDEZVOLS PARAMETER 
DISPLAY #1 EXTENCED VERB 83 

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

CHANGF COUNTRCL NOTES 

LOGIC REV 32) PCN 515 

LOGIC REV O1 11/27/68
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REQUFST RENDEZVOUS PARAMETER LeGcic REV O1 11/27/68 
ODSPLAY #2 EXTENDED VERS As 

NOTE: THIS EXTENDED VERS CALLS ROUTINE 34. SEE 
R34 FOR TKE SPECIFICATION LOGIC FLOW FOR 
REQUESTING RENDEZVCUS PARAMETER NESPLAY #2. 

CHANGE CONTRCL NOTES 

LOGIC REV “1 PCN 5156
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765 

REJECT RENDEZVMUS BACK-UP SIGHTING LOGIC REV Ol LL/27/68 
MARK VB6 

PURPOSE: (1) IN THE EVENT QF AN UNSATISFACTORY SIGHTING MARK TAKEN DURING THE RENDEZVOUS BACK-UP SIGHTING MARK ROUTINE, 
V86E MAY BE USED TO EPASE THE MARK DATA (EF ANY) IN POSITION 1. 

ASSUMPTIONS: (1) PRCCESS [S CREW SELECTED AY VB6E 

PROG CMC ERCUND CREW CHECKLIST TIME TOTAL 
CONT TIME 

START CREW INETIATED eccccceceseccccscces KEY IN VE6E 

REJECT CF RENDEZVQUS a ee 

BACK-UP SIGHTING 
MARK PROCESS. 

mae en + #10 

ERASE MARK CATA 

(IF ANY) IN POSITION 

#1 

RECYCLE TC PERFORM 
ALTERNATE LCS #20 
SIGHTING MARK 

#30 

CHANGE CONTROL NOTES 

metro pew 71 OrN RIE
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SET VHF RANGE FLAG EXTENDED VERB 87 LoGcic 

PURPOSE: (1) TO SET THE WHF RANCE FLAG 

ASSUMPTION: {rE} PRCCESS IS CREW SELECTED BY OSKY EKTRY 

PROG CMC GRCUND CREW 

CONT 

INITIATE VHF RANGE aoe accccsesecccsccee KEY IN VOTE 

FLAG SET PROCESS . 

    

SET VHF 
RANGE FLAG 

EXIT 

CHANGF CCNTRCL NOTES 

LOGEC RFYV C1 PCN 515 

REV G1 11/27/68 

CHECKLIST TIME TOTAL 
TIME 

#10 

#20
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RESET VRF RANGE FLAG EXTENDED VERA 88 LOGIC REV 02 

  

    

PURPOSE: (1) TC RESET THE VHF RANGE FLAG. 

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

PROG cue GRCUND CREW 
CONT 

INETIATE VHF RANGE eeeccescccceees KEY IN V88E 
FLAG RESET PROCESS ee 

. 
. 

$$ ne ne ee 

+02 SHUT OFF TRACKER 
+ LIGHT 
4020000 #22 
++ . 

. 

RESET VEF 
RANGE FLAG 

CHANGE CONTROL NOTES 

REV 91 °CR 515 
RFV 02 PCR 225 

11/27/68 

CHECKLIST TIME TOTAL 
TIME 

#10 

#20 

#30
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79) 

START RENDEZVOUS FIRAL ATTITUDE LOGIC 
MANEUVER ROUTINE EXTENDED VERB B89 

NCTE: THES EXTENDEL VERB CALLS ROUTINE 63. SEE 

R63 FOR THE SPECIFICATICN LOGIC FLOW TO START 

RENDEZVOUS FINAL ATTITUDE MANEUVER. 

CHANGE CCATRCL NOTES 

LOGEC REV OL PCN 515 

REV OL 11/27/68
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REQUEST RENDEZVOQLS CUT CF PLANE CISPLAY ROUTINE LcGic REV OL 12/27/68 
EXTENDED VERB 90 

NOTE: THIS EXTENDED VERB CALLS ROUTINE 36. SEE 
R36 FOR TKE SPECIFICATION LOGIC FLOW OF THE 

REQUEST FOR RENDEZVCUS CUT OF PLANE CISPLAY. 

CRANGE CCNTRCL NOTES 

LOGIC REV OL PCN 515
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795 

PURPOSE? 

ASSUMPTION: a) 

PROG 
CONT 

DISPLAY ON DSKY THE SUM OF FACH BANK 
EXTENDED VERB 91 

a 

POC IS CPERATING. 

(2) 

3) 

CMC GROUND 

START CREW INITIATED . 
DISPLAY OF THE SUM . 
OF EACH BANK 

  

TS PROGRAM POO 

  

OPERATING? 

«Y oN 

IS ANOTFER . 
EXTENDED . 
VERB . 
ACTIVE . 

oN . 

. TURN ON TPR ERR 
. LIGHT 

. EXIT 

NO OTHER EXTENDED VERB 1S ACTIVE. 

LOGIC REV O02 

DISPLAY THE SUM OF EACH BANK FOR CCMPARI SON. 

PRCCESS IS CREW SELECTED BY DSKY ENTRY 

CREW 

KEY EN VOLE 
  

11/27/68 

CHECKLIST TIME TOTAL 
TIME 

#10 

#20 

#30 

V91/COLOSSUS



HOLD 

SNAP 

77% 

UNITIALTZE ROUTINE 

TO DESPLAY BANK SUMS 

  

“ 

. 
oaes . 
° . . 

. « . 

FLASH V-N TO REQUEST 

DESPLAY GF BANK SUM 

VO5 NUE 
RL RANK SUM 

R2 BANK # 

R3 BUGGER WORD 

BITS OF THE CHOSEN 
BANK 

BANK # ~ NUMBER OF 

BANK BEING READ. 

BUGGER WORD-FACTOR 

REQUIRED TO MAKE 

Ril = IR2l. 

. 

. 

« BANK SL¥-SUM fF THE 

. 

« WAIT FOR KEY8NARD 
« ENTRY 

      

» MONTTOR DSKY= 
nea cececescccenceces OBSERVE V-N FLASH TO 

« REQUEST DISPLAY OF 
BANK SUMS 

. 

. IS THIS THE BANK I 

. DESIRE TO READ? 

. . . 
. Cl aatatatiataiaiatninentatatatate 
. » 1S THE BANK SUM 
. » THE NUMBER [ EX- 
. « PECTED TQ READ 
. = CURLY = ER219? 

. eta ee - Go TA 
«KEY IN . RACK-UP 

. . PROCEFO . PROCEDURES 
. Setataneenelllt iitataiaienaneiees 

. EXIT 

V9O1L/COLOSSuUS 

#40 

#50 

#60 

#70 

#80 

V9L/COLOSSUS



¥91/COLOSSUS 

» @ @ @ 

  

« TERMINATE FLASH ON ne aa ne 
+ RECEIPT OF PROCEED Pe eeecesceverccccccccscces KEY IN TERMI- 
« OR TERMINATE . NATE V34E 
a Totten ee ee wer cen Hn #90 
. . oT 
. . oF 
veccene oR 
PROCEED eM 

ol 
oN 
oA 
oT 
o£ 
. #100 

EXIT 

CHANGF CCATREL NOTES 

LOGIC RFV O1 PCN 515
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START [MU PERFORMANCE TEST EXTENDED LOGIC REV Ol 11/27/68 
VERB 92 

NOTE: EXTENDED VERB 92 [S USED TO START THE IMU PERFORMANCE TESTS. PROGRAM PO7. A DESCRIPTION OF THIS PROGRAM 
MAY BE FOUND IN SECTION 1 OF R577. 

CRKANGE COATROL NOTES 

LOGIC REV Ol PCN 515
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1%! 

PURPOSE: 

FNAALE WOMATO YY INTTPALPT7ATION EXTENDER Loci PFY NG 1427/68 
VEPR {V 77} 

C1) TO REMUFST PEINETEALT ZATION ME THE WMATPIX, 

ASSUMPTIONS: {11 THE PROCESS ES CREW SELFCTED RY DSKY FNTRY, 

Pros 
CONT 

+ 

+08 
oF 

{21} THIS PROCFSS PRESETS THF RENTWFLG AND THE ORAWFLG TNOICATING THAT THE W MATREX TS NOT VALTOD AND MUST BE 
RFE INETEALT ZEN REFORE BEING USED. THE PENOWFLG ANT) THF ORBWELAG ARE AUTOMATICALLY SET FOLLOWING W MATREX 

INITTALTZATION OR RETNTITIALIZATION, 

(4s THIS PROCESS MAY GSE SELECTFA AT ANY TIMF, 

cue ERAYNT cReW CHECKLIST TIME TOTAL 
TIME 

CREW 
PROGRAM 
SFLECTION 

. . 

a-------- se ene nn nena #10 
STAPT CREW INITIATED scccccccncucvccesces KEY IN VO3E 
w MATRIX Be eee 
INT TEAL LZ ATION 

    

PESET RENPDWFLO AND 

NRAWFELG #20



CHANGE CONTACL MP TES 

INGIC Rey At MeO MIT 44 aAnsennn 

LaGic FEy 94 pee one CNTT gnessana 

8a 

e @



783 

PURPOSE: 

CISLUNAR TRACKING FXTENDEC VERA 94 LOGIC REV OL 11/27/68 

(1) USED OURING THE CISLUNAR NAVIGATION PROGRAM (P23) TO ALLOW THE ASTRONAUT TO RECYCLE THE PROGRAM BACK TO THE 
CALCULATIONS OF OR POLNTING THE LLCS AT THE DESIGNATED LANDMARK/HORTZON. 

ASSUMPTIONS: (1) THIS EXTENDED VERB IS USABLE ONLY DURING THE PERTOD IN P23 FOLLOWING THE TURN ON OF THE AUTOMATIC OPTICS 

PROG 
CONT 

++ 

401 
+t 

EDIT 
PCR 
206 

POSITIONING ROUTENE (R52) AND PRIGR TO THE ACCEPTANCE CF THE MARK. 

(2) THE SELECTECN OF THIS EXTENCED VERB WILL TERMINATE THE AUTOMATIC OPTICS POSITIONING ROUTINE ANO THE SIGHTING 
MARK ROUTINE. 

(3) EF THE ASTRCNAUT SELECTS THIS EXTENDED VERB AFTER MAKING A MARK BUT PRIOR TO ACCEPTING IT THE MARK DATA WILL BE 
Lost. 

cM ERCUND CREW CHECKLIST TIME TOTAL 
TIME 

«CREW 
« SELECTION 

RECEIVE VERB 94 seceescccccccenccsee KEY IN VO4GE 

. #10 

1S V94 FLAG SET? 

“Y oN 

1S THE CURRENT. #20 
PROGRAM 237 . 

Y N 

V94/COLOSSUS 

e
e
 

m
e
 

e
m
 

e
e
e
 

e
e



+4 

+ul 

+OL 
tt 
PCN 

571 

RESET V94 

LAG 

TERMINATE 852 AND 

R536 

TUPN CN OPERATCR 

FRECR LIGHT 

CHANGE CCOATRFL NETES 

LOGIC RFV AG 

LOGIe RFVv oot 

4 

PCR MIT 
PCN 571 

23 

OBSERVE GPERATOR 

FRREOR LIGHT ON INDT~ 
CATING THAT THIS 

CXTENAED VERB IS NOT 

ALLOWED 

V94/COLOSSUS 

#30 

#40 

#50



ISS 

PURPOSE: 

ASSUMPT TONS = 

TERMINATE INTEGRATICK 
EXTENDED VERB 96 LOGIC REV 03 11/26/68 

TO PROVIDE A MEANS QF SUSPENOING STATE VECTOR INTEGRATION, 

IF THE COASTING INTEGRATION ROUTINE [S$ IN OPERATION, [YT [S TERMINATED AT THE END OF THE CURRENT TIME STEP. 

(2) THE CURRENT PROGRAM IS TERMINATED 

(3) THE CMC TELING PROGRAM IS ACTIVATED. 
++ 

+02 (4) NO STATE VECTOR INTEGRATION OCCURS UNTIL THE RESELECTTION OF ANY PROGRAM OR EXTENDED VERB. NO POO INTEGRATION + CCCURS UNTIL THE RESELECTICON OF POO, 
+ 

+AND (5) THIS ROUTINE DCES NOT MAINTAIN STATE VECTGR OR W-MATRIX SYNCHRONIZATION. 
+ 

+03 (6) RESELECTICN OF A NEW PROGRAM WILL REINITIALIZE THE NORMAL TIMING DF STATE VECTOR INTEGRATION. ++ 

EDIT 

PROG CMC GROUND CREW CHECKLIST TIME TOTAL CONT 
TIRE 

«CREW 
+ EXTENDED 
-VERB 
«SELECTION 

START STATE VECTOR eee ee 
TERMENATICN ROUTINEs secevcccevenceacsces KEY IN V96E flO 

#20 

V96/COLOSSUS 
V968/SUNDANCE



. V96/COLOSSUS 

. V96/SUNDANCE 

. V96/LUMINARY 

Ge TA IDLING PROGRAM 

(POO) VIA ROUTINE 

(ROO?! 

#30 

CHANGE CONTRCL NOTES 

LOGIC REV 91 PCR MIT 15 
LOGIC REV O2 PER SCT 

786



989 

THRUST FAIL DISPLAY RCUTINE EXTENDED VERB 97 LOGEC REV O1 11/27/68 

NOTE: EXTENDED VERB S7 IS USED IN THE SPS THRUST FAIL ROUTENE R40. SEE R40 FOR THE SPECIFICATION LOGIC FLOW FOR DIES- 
PLAY OF THRUST FAIL. 

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

CHANGE CONTROL NOTES 

LOGIC PFY O01 PCN 515
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ENABLE ENGINE IGAITICN EXTENDED LOGIC 
VERB 99 

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 INITIATED 8Y THE PROGRAM AND SHOULD 
NOT BE SELECTED BY THE CREW. 

CHANGE CCKNTPOL NOTES 

LOGIC REV AL PCK 518 

REV O1 11/27/68
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M41 

4.5 THIS LIST REPRESENTS THE VERBS USED IN PROGRAM COLOSSUS 

4.561 REGULAR VERBS 

GO NCT IN USE 

OL DISPLAY OCTAL COMP 1 EIN RI 

O2 DISPLAY OCTAL COMP 2 IN RL 

O03 DISPLAY OCTAL CCMP 3 EN Ri 

04 DISPLAY OCTAL COMP 1,2 IN R1,R2 

05 DISPLAY OCTAL COMP 1,42,3 IN R1,R2,R3 

O6 DISPLAY DECIMAL IN R1 OR R1yR2 GR R1,R2,R3 

O7 DISPLAY DP DECIMAL IN R1,4R2 

OB SPARE 

O09 SPARE 

10) SPARE 

11 MCNITOR OCTAL COMP 1 IN RI 

12 MONITOR OCTAL COMP 2 IN RI 

13 MCNITOR OCTAL COMP 3 IN RI 

14 MCNITCR OCTAL COMP 1,2 IN R1,R2 

15  MCNITOR OCTAL COMP 2,2,3 IN R1,R2,R3 

16 MCNITOR DECEMAL IN RL OR RIR2 OR R1_ZR2,R9 

1% MCNITCR OP DECIMAL EN R1,R2 

18 SPARE 

19° SPARE 

20 SPARE 

21) LCAD COMPONENT 2 INTO RI 

22 LOAN COMPONENT 2 INTO R2 

23° LCAD COMPONENT 3 INTO R2 

REV OL 11/05/68 

VERBS/COLOS SUS



VERBS /COLOSSUS 

24 LCAD COMPONENT 1,2 INTO ®1,R2 

75 LCAD COMPONENT 1,293 INTO R1eR2,83 

26 SPARE 

27 DESPLAY FIXED MEMORY 

28 SPARE 

29° SPARE 

30 REQUEST EXECUTIVE 

31 REQUEST WAITLIST 

32 RECYCLE 

33 PROCEEN 

34 TERMINATE 

35 TEST LIGHTS 

36 REQUEST FRESH START 

37 CRANGE PROGRAM 

3R SPARE 

39 SPARE 

4.5.2 EXTENDED VERAS 

40 ZERD COU (W# N20) 

41° CCARSE ALIGN COU (W N20,NS91) 

42 PLLSE TORQUE GYRO 

43° LCAD FDAT ATT EPROR NEECLES (TEST ONLY) 

44 SET SURFACE FLAG 

45° RESEY SUPFACF FLAP 

46 ACTIVATE DAP 

47 SEF LM STATE VECTC® INTT CSM STATE VECTOR 

VERBS/COLOSSUS 

794



143 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

TI 

72 

73 

14 

LCAD DAP CATA (ROU?) 

START CREW CEFINED MANEUVER (R62) 

PLEASE PERFORM 

PLEASE MARK 

MARKED ON OFFSET LANDING SITE 

PLEASE MARK ALTERNATE LOS 

START REND RACK UP SIGHTING MARK (R23) 

TNCREMENT CMC TIME {DECIMAL} 

TERMINATE TRACKING 

START RENC STGHTING MARK €R21) 

RESET STICK FLAG 

PLEASE MARK (OPTICS CALTBRATICN? 

SET ATTITUDE ERROR REFERENCE TO PRESENT ATTITUDE. 

SELECT MODE 1 (DISPLAY DAP ATTITUCE ERROR} 

SELECT MODE 2 (DISPLAY TCTAL ATTITUCE ERROR {N22-N20)) 

SELECT MONE 3 (DISPLAY TCTAL ASTRCNAUT ATTITUDE ERROR (NLT-N20)}} 

START S-BANCD ANT CALC (ROS) 

START OPTICAL VERTFICATION OF PRFLAUNCH ALIGNMENT (P03) 

SET CSM STATE VECTOR INTC L* STATE VECTOR 

START W-MATRIX RMS ERROR CISPLAY 

CS4 STROKE TEST ON 

RESTART 

UPDATE LIFTOFF TIME (27) 

UNIVERSAL UPNATE-PLCCK ACR (P27) 

UNIVERSAL UPCATF-SINGLE ALD? (P27) 

UPDATE CMC TIME CCCTALY (P27) 

ENITIALLTZE FRASABLE DUMP VIA COWALIAK 

VERBS/COLOSSUS 

VERBS/COLOSSUS



75 

%% 

7 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

8B 

a9 

90 

91 

92 

93 

94 

95 

96 

a7 

o8 

99 

794 

BACKUP LIFTOFF 

SET PREFERRED ATTITUDE FLAG 

RESET PREFERRED ATTITUDE FLAG 

UPDATE PRELAUNCH AZTMUTH 

SYART LUNAR LANDMARK SELECTION {R45} 

UPDATE LM STATE VECTOR 

UPDATE CSM STATE VECTOR 

REQUEST ORBIT PARAM DESPLAY (R20) 

REQUEST REND PARAM CISPLAY #1 {R31) 

SPARE 

REQUEST REND PARAM OYSPLAY #2 (R34) 

REJECT REND BACK UP SIGHTING MARK 

SET VHF RANGE FLAG 

RESET VHF RANGE FLAG 

START PEND FINAL ATTITUDE MANEUVER (R63) 

REQUEST REND CUT OF PLANE CISPLAY (R36} 

BANK SUM 

START IMU PERFORMANCE TEST (P07) 

ENABLE W MATRIX IAITEALTZATION 

ENABLE CISLUNAR TRACKING RFCYCLE 

SPARE 

TERMENATE INTESRATICN AKAN GO TC P00 

THRUST FAIL AISPLAY 

SPARE 

ENABLE ENGINE TGNITION 

VERAS/COLOSSUS
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4.6 

00 

01 

a2 

03 

04 

05 

06 

O7 

G8 

09 

oe XXXXK 

ao KKK 
oe XKKKK 

XXXXXe 
XXX Ke 

MXXXK 

XAKe XK 

KKM. XK 
XXX e XX 

REV 13 

FRAC 

FRAC 

FRAC 

INTEG 
INTEG 
INTEG 

DEG 
DEG 
DEG 

THTS LIST REPRESENTS TRE NCUNS USED IN PROGRAM COLOSSUS. 

NCT IN USE 

SPECIFY ADDRESS (FRAC) a 

SPECIFY ADDRESS (WHOLE) {l) 

SPECIFY ANDRESS (CEGREE) (ut 

SPARE 

ANGULAR ERROR/DIF FERENCE 

OPTION CODE tu) 

FLAGHWORD OPERATOR 

ALARM DATA 

ALARM CODES 

XXKe XK 

ocr 

ocT 

oct 

oct 

oct 

oCT 

oct 

ocr 

oct 

net 

act 

DEG 

11/27/66 

NOUNS /COLOSSUS



10 

lt 

12 

13 

14 

15 

16 

17 

18 

19 

20 

2. 

22 

23 

24 

25 

26 

27 

28 

CHANNEL TO BE SPECEFIED (L-EXCEPT CHAN 

SPARE 

OPTION CODE 

SPARE 

SPARE 

INCREMENT ADDRESS (L-W NOL NO2¢N93,N10} 

TIME OF EVENT (USED BY EXT VERA OALY) 

ASTRONAUT TOTAL ATTITUDE 

{USED EN MODE 3 NEECLES (V63)} 

BALL ANGLES AUTO MANEUVER 

SPARE 

PRESENT ICDU ANGLES 

PIPAS 

NEW FCDU ANGLES {t) 

SPARE 

DELTA TIME FOR CMC CLOCK aud 

CHECKLIST (USE WITH V50) 

PRTO/NELAY, ACRES, APRCNN {L-W V30,V31b 

SELF TEST ON/OFF SWITCH {td 

SPARE 

7%6 

7 

a) 

(1 

oct 

act 

oct 

oct 

DOXXK. 
DOUXK. 

OXK.XXK 

XXX XK 

XXK KK 
XXKe XX 

XXXOXK 

KXXXX 

XXKe XK 

XXX XX 

XXX XK 

XXX XX 

XXXX Ke 

XXX, 

XXXXK, 

XXX. XX 
XXX. XK 

XXXXK 

UOXKX. 

GOOXKX. 
OXX, XK 

XXXKX, 

oct 
ct 

ocr 

XKKXK, 

HRS 
MIN 

SEC 

DEG 

DEG 

DEG 

DEG 
DEG 
DEG 

DEG 

DEG 

NEG 

PULSES 

PULSES 

PULSES 

DEG 

DEG 
DEG 

HRS 

MIN 

SFC 

NOUNS/COLOSSUS 

NCUNS/COLOSSUS



29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

797 

SM LAUNCH AZ 

TARGET COCE 
(GYROCOMPASSING 
VERIFICATION} 

TIME CF LANDING SITE 

TIME FROM PERIGEE 

GETI ay 

TIME CF EVENT cu) 

TIME FROM EVENT 

TIME OF CMC CLOCK tu 

GETTC PL) am) 

TIME OF STATE VECTOR 

DELTA TIME FOR TRANSFER 

TEL/TFC 

VG 

DELTA V (ACCUMULATED) 

TARGET AZIMUTH au 
TARGET FLFVATION 

TARGET IDENTIFIER {PASTE FROM A330} 

AFO ALT 

PER ALT 

DELTA V {REQUIRED} 

00. XX 

XXAXXK 

MKKXK, 

XXXXXe 

OOXXX. 
OOOXX. 
OXN XK 

OO XKK. 
OOOXX. 
OXK XX 

OOXKK. 
OOOXX. 
OXKaXX 

OOXXX. 

OOOKxX, 

OXXK. KX 

OOKXX, 
OOOXxxX. 
UXMe XX 

OOXXK. 
OOOXX. 
OXK XK 

OOKKX. 

OOOXX. 

OXK KK 

BOXKK. 
OOOXX, 
OXK. XX 

QOXKX. 

OOOKX. 
OXK. XK 

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 

XXBXX MS 

KXXK SK 

MKKK K 

XXX XK 

XH a KX 

9090x 

XKKKSX 

XK, X 

XXX 

FPS 
FPS 

DEG 

DEG 

NM 
NM 
FOS 

NOUNS/COLOSSUS 

NOUNS/COLOSSUS



43 

44 

45 

46 

47 

48 

49 

50 

Si 

52 

53 

54 

55 

56 

ST 

BR 

LATITUDE {# NORTH) 

LONGITUDE (+ FAST) 
ALTITUDE 

APO ALT 
PER ALT 
TRE 

MARKS (VHF-OPTICS) 

TFT (NEXT BURN) 

MGA 

DAP CONFIG tu 

THIS VEHICLE WEIGHT tL) 
OTHER VEHICLE WEIGHT 

GIMRAL PITCH TRIM cu) 
GIMBAL YAn TRIM 

DELTA R 

DELTA V 

SOURCE CODE 

SPLFRROR 
PEREGEE 
TRF 

RHO 

GAMMA 

CENTRAL ANGLE OF ACTIVE VEFICLE 

RANGE 

RANGE RATE 

PRI 

RANGE 

RANGE RATE 
THETA 

PER CONE tL) 

ELEVATION ANGLE CE) 

CENTRAL ANGLE (JF PASSIVE VERICLE 

REENTRY ANGLE 
ELTA V 

DELTA R (SOR) f+ PASS VEH LF ARS) {t) 

PFR ALT (PAST TPL OP Se) 
NTLTA V ETPT 92° SAF) 

PELTA V CTPF FR STR FIRALD 

79% 

XX XK 

XXK XK 
KXXXX 

XXXK AX 

XXXX.XK 

DEG 

DEG 
NM 

NM 

NM 
XXBXK M=S 

XXBXY 

XXBXX M~ 

XXX XK 

act 

net 

XXXXX, 
XXX Ke 

XXMe XK 

XXX XX 

XXX 

XXXK AX 

Gooox. 

KKK AK 

XKXK SK 

s 

DEG 

LAS 
L3s 

DEG 

DEG 

NM 
FPS 

NM 
NM 

XXBXX M-S 

XXK XX 

XXXXX 

XXMA XX 

XXX. XK 

KXXK SK 
XXX XX 

XXX XH 

XXKX SK 
XXX XX 

XXKKK 

UXK XX 

XXX, XK 

XXX XX 

XXXXK, 

KKK EK 

HXX KX 

XXX, X 
KXXX.X 

NEG 

DEG 

DEG 

NM 

FPS 
DEG 

NM 
EPS 
DEG 

BEG 
DEG 

DEG 
FPS 

NM 

NM 

FRS 

FOS 

NOUNS /COLOSSUS 
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59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

7m 

71 

79, 

DELTA Vo LOS I 
DELTA V LOS 2 

DELTA V LOS 3 

G MAX 

Vv PRED 

GAMMA EI (+ UP} 

IMPACT LATITUDE eu 
T#PACT LONGITUDE 

HEADS UP/DOWN (+ UP) 

VI sINERTIAL VEL MAG 
HDOT ,ALT RATE 

H vALT ABOVE PAD RADIUS 

RTGO ,»RNG FROM E.T, TO SPLASH 

VIO PREDICTED INERT VEL 
TFE TIME FROM FROM E,I. 

DRAG ACCELERATION 

VI eT NERTIAL VELOCITY 
R TO TARG (+ OVSHT) 

SAMPLED CMC TIME 

(FETCHED EN INTERRUPT) 

BETA, CMD BANK ANGLE 

CROSS RANGE ERROR t# TGT RT) 

DCWN RANGE ERROR (+ OVSHT) 

R TO TARG (+ OVSHT) 

LAT ,PRESENT POSITION (+ NORTE} 
LONG ,»PRESENT POSITION (+ EAST) 

BETA, CMD BANK ANGLE 

VI sENERTIAL VELPCITY 

HOOT ,ALT RATE 

CELESTIAL BOCY COLE t3EFORE MARK} (L} 
LANDMARK DATA 
HCRUZON DATA 

CELESTIAL BODY CORE (AFTFR MARK) {L) 
LANDMARK DATA 

HCREZON DATA 

XXXK SK 

XXXK. XK 

XXKK OX 

MXKAKK 

XXXKKe 
XXX XK 

XXX a XK 
XKXXaKK 

oooot. 

XXX 

XXXXKe 
XXRKK 

XXXX. K 

XXXXX, 

FPS 
FPS 
FPS 

G 
FPS 
DEG 

DEG 

DEG 

FPS 
FPS 
NM 

NM 
FPS 

XXBXX M-S 

XXX KX 

XXXXXs 
XXK oH 

OOXXK. 
900XX, 
OXXK.XK 

MXK XX 

XX. X 

XXX. X 

XXXKX 

XXX XK 

XXK KK 

XXK a XX 

KXXKK, 

XXXXK. 

KKK XK 
XXXe XX 

XXXXX, 

act 
oct 
act 

act 

oct 

oct 

S 
FPS 
NM 

HRS 
MIN 
SEC 

DEG 

NM 

NM 

NM 
DEG 
DEG 

DEG 
FPS 
FPS 

DEG 
6 
FPS 
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72 

73 

14 

75 

76 

77 

78 

79 

80 

61 

82 

83 

a4 

85 

86 

87 

8A 

89 

DELT ANG (+ ACT VEH LEADS) tL} 

DELT ALT {+ PASS VEH AS0VE) 
SEARCH OPTION 

SPARE 

SPARE 

SPARE 

SPARE 

SPARE 

SPARE 

SPARE 

TIME TO IGNITTON/CUT OFF 

VG 

DELTA V (ACCUMULATED? 

DELTA VX (LV) tu? 
DELTA VY {LV} 

DELTA VZ tkLV) 

SPARE 

DELTA VX(CONT} 

DELTA VY(CONT} 

DELTA VZtCONT) 

DELTA VX{t{O VEH) tu) 

DELTA VY(O VEH) 

DELTA VZ(N VERI 

VGX CCONTI 

vey (COAT) 
VGZ (CONT) 

DELTA VX 

DELTA VY¥ 

DELTA VZ 

MARK DATA: MPTICS SHAFT ANCLE 

OPTICS TRUNNION ANGLE 

PLANET 1/2 UNIT POSTTICN VECTOR X {(L}¥ 
Y 

Zz 

LENDMARK LATITUCE (+ NCRTH) au 
LANDMARK LONGITUNF/2 (+ EAST) 

LANDMARK ALTITUDE 

Fan 

XXX XX 

XXXK WK 
KXKKK 

DEG 
NM 

XXBXX M-S 

TOOOOG, 

MKKXK 

KXXK eX 

XXKK XK 

WXXH eX 

XXXK XK 

XXX SK 

RXKK. XK 

XXX X 

XXX. KX 
KXXK eX 

XXXXK eX 
XXX. XM 
XKKK oe X 

XXXXKe 

XXXXXe 

HXXK Ks 

KKK KK 

XK XXX 

oe MKKKX 
ae XXKXK 

o XXKXK 

XK XKK 

XK KKK 
XXX XK 

FPS 
FPS 

FPS 
FPS 
FPS 

FPS 
FPS 
Fes 

FPS 
FOS 

FPS 

Fes 
FPS 
FOS 

FPS 
EPS 
FPS 

DEG 
YEG 

DEG 

DEG 
NM 
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a0 

91 

92 

93 

94 

95 

96 

oT 

98 

99 

Bh ad 

REND QUT OF PLANE PARAMETERS Y¥ 

PRESENT OCDU ANGLES - SHAFT 

- TRUN 

NEW OCDU ANGLES~ SHAFT 
TRUN 

DELTA GYRO ANGLES 

ALTERNATE LOS - SHAFT 

TRUN 

PREF ATT FCAY ANGLES 

+X AXES ATT FDAT ANGLES 

SYSTEM TEST INPUTS 

SYSTEM TEST RESULTS 

AND ENPUTS 

RPS VALUE GF POSITION ERROR 

R¥S VALUE OF VELCCITY ERROR 
OPTION CODE 

Y O0T 

PST 

qui 

tL) 

tL) 

au 

{t) 

<
x
 

2 
7
)
 

KOE XX 

XXXKX eX 

XXX XK 

XXX KK 

XK KOK 

XH XK 
MMe XXX 

KK a XXK 
XX oe XXX 

Ke KKK 

RMX KX 

XM KKK 

XXKeXX 

KKK XK 

WOOG. XK 

XXX oe XK 

XK XK 

XXX XX 

XXKX Ke 

TOOK, 

WOOK, 

XXXKK 6 

o XXXXX 

XXXXXe 

XXX KK 

XKXK 2 K 

XX KKK 

NM 
FPS 
DEG 

DEG 
DEG 

DEG 
OEG 

DEG 
DEG 
DEG 

DEG 
DEG 

DEG 
DEG 
DEG 

DEG 
DEG 
DEG 

NM 

NM 
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SOs 

7 THES LIST REPRESENTS THE CHECKLIST REFERENCE CODES USEC WITH V5ON25 FOR PROGRAM COLOSSUS. 

Pl CODE ACTION TC BE EFFECTED 

CU014 PERFORM FINE ALIGNMENT 

00015 PERFORM CELESTIAL 8NDY ACQUISETICN 

G0016 TERMINATE MARK SEQUENCE 

©0041 SWITCH CM/SM SEPARATICN TO UP 

00062 KEY CMC TO STANDBY 

00202 PERFORM GNCS AUTOMATIC MANEUVER 

00203 SWITCH TO CMC-AUTO 

00204 PERFORM SPS GIMRAL TRIM 

SWITCH-DENOTES CHANGE POSITION OF A CONSOLE SWETCH 

PERFORM-DENCTES START OR ENC OF A TASK 

KEY IN-OENQTES KEY IN GF DATA THRU THE DSKY 

REFERENCE CODES/COLOSSUS
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448 

PL 

OPTION 

CODE 

coool 

o0002 

00003 

00005 

00907 

THES LEST REPRESENTS TRE CPTICN CFMES USES WITH VO4N06 FOR PROGRAM COLOSSUS. REV O1 11/14/68 

THE SPECIFIED OPTICN COCES WILL PF DISPLAYFO IN R1 
TN CONJUNCTION WITH FL VO4 ADG TC REQUEST THE ASTRONAUT 
TO LOAD INTO R22 THE EPTION KE DESIRES. 

PURPOSE 

SPECLFY 

SPECTFY 

SPECIFY 

SPECIFY 

SPECIFY 

IM ORTENTATION 

VEHICLE 

TRACKING ATTITUDE 

SOR PHASE 

PROPULSICN SYSTEM 

INPUT FOR R2 

T=PREF 2= NOMINAL 3=REFSMMAT 4=LANDING SITE 

1=THIS VEHICLE 2=CTHER VEHICLE 

1=PREFERRED 2=+#X-AXIS 

L=FIRST 2=SECOND 

1=SPS 2=RCS 

OPTION CODES /COLOSSUS
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4.9 THIS 11ST REPRESENTS THF ALAQM CONES USF WITH YO5NQO Fe PaNGeAM COMNSSUS, 

Pp! 

SCONE PURPOSF SFT RY 

oo114n MO MARK STANCE LAST MAPK PEJECT SXTMAPK 

oo1l2 MAPK NOT RETNG ACCFPTER SXTMARK 

00113 NO INATTS SXTMARK 

00114 wADK MATE RYT NOT NESTREN SXTMARK 

O011S APTICS TORQUE PECUFST WITTE SWITCH NOT EXT VFPB netics cn 
AT ome 

OOl16, MPTICS SWITCH ALTERED ReFNRE 15 SEO 7FPO T4RUPT 
oo TIME FL APSE 

now? APTTICS TOPOUF PECHTST WITH FPTECS NOT EXT VE@P CPTICS cnt 

AVATLAPLE (NPTINN=-9) 

oni 2n OPTICS THPNIF FECUFST WITH METICS NOT PFENEN T4RUPT 

oo12) PRUs NAT BOOM AT TIME AE MAPK SKTMADK 

00122 MARKING NOT CALLED FCR SKTMAPK 

00124 PL7 TPT SFAQCH-NC SAFE SFOTCTQ HERE TPL SFAPCH 

00205 RAP PIPA PEADING SERVICE? 

007 06 7TERO ENCONF NOT ALLOWED WITH CAAPSE ALTEN TMy MNOF SWITCH IMU 2 
+ GIMaaLt Lace 

00207 TSS TURNON REOUFST NCT PRESENT FCP 90 SEC T4PUPT 

0210 Tay NOT OPERATING IMU MORE SWITCH, TMU 2, 2802, O81, 

00211 COARSE ALTGN EPOPR-MPTVE >? DEGREES IMU MONE SWITCH 

oc212 PTOA FATE SUT DTPA TS NOT SEING USED TMU MONE SWITCH, T4RUPT 

09713 TMI NOT OPFOATING WITH THEM-AN REQUEST T4PUPT 

cn214 PPAGOAM USTNG TMU WEEN TURNER NEF T4PuPT - a 

aon21s MREFEPP EH AP TENTATICN S©LECTE BUT NOT PR2, PSS 
speepeyen 

rn?i7 BAN PETHON FONM STALL PFT ENES FURTATNG 

AL ARMS STALE Sis



0229 

on401 

00404 

00408 

nnene 

O0407 

00421 

00605 

CObBIL 

TORL2 

On612 

C1102 

O1103 

01104 

oll0s 

01106 

0119? 

01201 

1202 

01203 

01206 

O70? 

012190 

Orit 

B * 

TM MOT ALTGNER (RAR DEFSMYATY 

NESTRER GIMABAL ANGLES YIFLD SIMFAL LOCK 

TARGET OUT TF YITw (TPA, ARGLE > 90 NERD 

TWN STAPS NOT AVATL ARLE 

PENN NAVIGATION APT PeFCATING 

TAPGET CUT OF VEFW € TOUR, ANGLE > 59 NEG? 

WOMATETX AVER FLEW 

NUMBER ME PTEP ATT AMS EYeEEAS LANAD MAY TMM 

NO THG FFE GIVEN FLEY ARGUS 

STATE VECTAO TR WRPNC CrHeERe ne INEPT TENT 

PEFNTOY ANGLE PUT OF LIMETS 

CMC SELF TEST Feonr 

UNUSED CFS BRANT ER EXECHTER 

NELAY ROUTINE RUSY 

NOWNL EINK TA FAST 

UPLINK TOM FAST 

PHASE TARLE FATLURE. ASSUME FRASARLE 
MFuney TS NeSTenyeN 

EYECUTEVE SVFRELOW-NC VAC ADEAS 

FYECUTIVE AVETELOW-AC CFRE SETS 

WATTLIST QVERELMW-TOP MANY TACKS 

SEFAME JOR ATTEMPTS TO FA TH SLFEP VEA 

KEYAR APT ANN HI Sop AY PRAKDAM 

NO VAT ADFA FMR MARKS 

TWO PROEPEMS HSENG DFVEFE AT SAME TIME 

FLEEGAL [MTEPRRYUDT AE CYTERNEN YroR 

RAD, Per 

INF ALTON, IMU? 

P52 

P52,P54 

P21, 973 

R52 

INTFEeEV 

P32, P72 

P34,074 

P37 

237 

SELF CHECK 

ABNeT 

FREC 

T4RUPT 

T4PyPr 

RESTAPT 

FEC 

exec 

WATTLIST 

PINGALL 

S¥T MADK 

TMU MONE SWITCH 

SKTMARK 

ALARMS /STOLAESUS 

1A 
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01301 

01302 

01407 

o1426 

01427 

O1rso0l 

018502 

O1820 

01600 

01601 

01703 

01706 

01707 

Q3777 

04777 

07777 

10777 

13777 

14777 

PCN 
saa 

Dp * 

* 
pP* 
a * 

ARCSTN-APCOeS [NPT ANGLE TAO LAQGT 

SOOT CALLED WITH NEGATIVE AQGIMERT 

VG INCREASTNG 

TMU UNSATTSEAC TORY 

TMU REVERSE 

KEYROAPT ANT AYTSPLAY ALARM MIIRING TNTERNAL 

USE (NVSUB} 

ILLEGAL FLASHING NTSPLAY 

V37 SEQUEST NOT PEOMITTEN AT THIS TIME 

AVEPELOW TN DRIFT TEST 

PAD TMU TORQUE 

INSUFFICIFNT TIME FCR EINTEG ay 

Tin WAS SLIPPED, 

STAGE VFRTFY DISCRETE ONES NOT AGREF 

CHECKLIST 293 NOT CFRENRMEN 

TCNU FATL CAUSED THE TSS WARNING 

TCDU, PIPA FATLS CAUSEN THF FSS WASNTNG 

TMU FATE CAUSEN THE TSS WARNING 

IMU, PTPA FATLS CAUSER THF TSS WARNING 

IM TCOU FAILS CAUSEN THE 155 WARNING 

INTERPRETES 

INTERPRETER 

$40.8 

PH1L,PA? 

PEL, PE? 

PYNRAt I 

GOPLAY 

Vaz 

OPT PRE ALIGN CALTRA 

NOT PRE ALTON CALTA 

PS) 

R03 

Rel 

T4RUPT 

T4&RUPT 

T4RUPT 

TERUPT 

T4aRuPT 

TY, ICC, PIOA FATLS CAUSED THF FSS WAPNING TSRUPT 

TNRICATES ARNOT TYPE, ALL CTHERS AQF NON-ARNRTIVE, 

TNDTFATES & GO TP PONRPAM NN TYPE ABNRT 

INDICATES A RATL CUT TYPE ABNaT 
(Unless AVERAGE G is on, then P* becomes B*) 

AL ARMS /ERLASSUS 

1A 
AL ASPMC SCOP Ne se



AL ABMS / CAE OS SHS 

NOTES EAR VAS NOO RAISPLAVS: 
lA 

RY~¥X¥XK FFTOST ALAPY To NMery® AETFO LAST RESET). 

RP-XXX¥K (SECON APAPM TO OCCUR AFTFP LAST RESFTI, 
RA-YRKXH CALARM WHICH ACCUPOEM LAST) 

CHANGE CONTRPL NOTES 

LOGIC REV 92° PCN 62C 
Rev 03 PCN 588
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