


BLOCK II BASIC INSTRUCTIONS 

IN::iTRUC· ORDER DESCRIPTION 
INSTRUC- ORDER 

DESCRIPTION n ns NiDE TlO• rnno 

AD K 06. ADD K UCCH E 02.2 EXCHANGE L AND E 

AOO E 02.0 ADD TO STORIIGE E MASK K Oi, MASK Wini K 

AUGE 12.4 AUGMENT E MPK Ii. MULTIPLY K 

azr F 11.2 BRANCH ON ZERO 
11. ◄ TO FlXED f 
11.b MSUE 12 . 0 MOClJLAR SUBTRACT E 

BZMF F lb.2 BRANCH ON ZERO 
16. 4 OR MINUS TO 
lb,6 FIXED F 

CA K 03 . CLEAR ANO ADD K NOOP 03.0CXX, NO OPERATION (E) 
CAE E 03 . CLEAR AND ADO E 
GAFF 03 . CLEAR AND ADO F NOOP TCF 1+1 NO OPERATION (F) 

CCS E 01.0 COUNT. COMPARE, AND OVSK 05. 4000 OVERFLOW SKIP; TS A 
SKIP ONE 

QXCH E 12 . 2 EXCHANGE Q AND E 
C0'1 O◄. OOJO COMPLEMENT A 

RANDH 10. 2 READ AND "ANO" II 
CSK o, . CLEAR AND 

SUBTRACT K REA.DH I0 . 0 READH 

CYL . 0022 CYC LE LEFT RELINT 00. 0003 RELEASE INHIBIT 
INTERRUPT 

CYR .0020 CYCLE RICHT 
RESUME 05 . 0017 RESUME INTERRUPTED 

OAS E 02.0 OC>UBLE ADD TO PROGRAM 
STORAGE E 

REl\JRN 00. 0002 RETIJRN: TCQ 
OCA K 13. DOUBLE CLEAR 

AND ADO K ROR II IO. 4 RC:AO ANO "OR" H 

OCS K "· OOUBLE CLEAR ANO RXOR H 10. 0 READ AND EXCLUSIVE 
SUBTRACT K "OR'' H 

OCOM 14. 0001 OP COMPLEMENT A,L SR .0021 SHIFT RIGHT 

DDOUBL 02. 0001 DP OOUBLE A,L SUE lb.U SUBTRACT E 

DIME 12,6 DIMINISH E TCAA 05 . 4005 TRANSFER CONTROL 
1 0 ADDRESS IN A ; TS Z 

DOUIJLE 00.0000 DOUBLE A 
TC K 00. TRANSFER CONTI\OL 

DTCB 0~. 2006 DP TRANSFER TOK 
CONTROL BOTH BANKS 

TCF F 01.2 TRANSFER CONTROL 
DV E 11.0 DIVIDE av E 01. 4 TO FIXED F 

01.b 
DXCH E 05.2 OOUBLE EXCHANGE 

A,LWITHE , E+ l 

EDOP .0023 EDIT OPERAND TSE 05. 4 TRANSFER TO STORAGE 
E 

EXTEND 0.0006 EXTEND 
WANOH 10,3 WRITE ANO "AND" H 

!NCR E 02.4 INCREMENT E 
WOR H 10.5 WRITE ANO "OR" H 

INDEX E 05. 0 INDEX NEXT BASIC 
INSTRUCTIQt,. Wm-t E WRITE H 10. I WRITE H 

INDEX K 15. INDEX NEXT EXTRA XCH E 05,6 EXCHANGE A AND £ 
CODE INSTRUCTION 
Willi K ZL 02.2001 ZERO L ; LXCH ZERO 

INHINT 00.00)4 INHIBIT INTERRUPT ZQ 12.2007 ZERO Q: QXCH ZERO 



VERB CODES 

00 54 MARK XOR Y-RETTCLE 
01 DISPLAY OCTAL COMP I IN RI " INCREMENT LGC TIME (DECIMAL) 
02 DISPLAY OCTAL COMP 2 IN RI SG TERMINATE TRACKING (P20-t-P25) 
03 DISPLAY OCTAL COMP 3 IN RI 57 PERMlT LANDING RADAR UPDATES 
o, DISPLAY OCTAL COMP 1,2 [N RI, R2 ;8 n,iHlBIT LANDING RADAR UPDATES 
OS DISPLAY OCTAL COMP 1,2,3, IN RI,R2,R3 59 COMMAND LR TO P06JTION 2 
06 DISPLAY OEClMAL (Rl OR Rl, R2 OR RI, R2, GO DJSPLAY VEHICLE ATTITUDE RATES(FDAI) 

R3) 61 DIS'.r'LAY OAP FOLLOWING ATTITUDE 
01 DISPLAY DP DECIMAL (RI, R2) (TESTS ONLY) ERRORS (FDAJ) 
08 62 DISPLAY TOTAL ATTITI.IDE ERRORS WITII o, RESPECT TO NOUN 22(FOAJ) 
10 63 SAMPLE RADAR ONCE PER SECOND (R04) 
11 MONITOR OCTAL COMP l IN Rl 6' REQUESTS-BAND ANTENNA ROUTINE (ROS) 
12 MONITOR OCTAL COMP 2 IN Rl GS SET FLAG TO DISABLE U, V JETS DURING 
13 MONITOR OCTAL COMP 3 IN Rl DPS BURNS .. MONITOR OCTAL COMP I, 2 IN Rl, R2 66 VEHICLES ARE ATTACIIED. MOVE THIS 
15 MONITOR OCTAL COMP l, 2,3 IN Rl,R2,R3 VEHICLE STATE VECTOR TO OTHER 
16 MONITOR DECIMAL IN Rl OR RI, R2 OR Rl , VEHICLE STATE VECTOR 

R2,R3 ., DISPLAY W MATRIX 
11 MONITOR DP DECIMAL (RI, 82) (TEST ONLY) G8 DISABLE TERRAIN MODEL 
18 
19 69 CAUSE RESTART 
20 10 UPDATE LIFTOFF TIME (P27) 
21 LOAD COMPONENT l INTO Rl 11 UNIVERSAL UPDATE-BLOCK ADR (P27) 
22 LOAD COMPONENT 2 INTO R2 12 UNIVERSAL UPDATE-SINGLE ADR (P'l7J 
23 LOAD COMPONENT 3 -oa3 13 UPDATE LGC TIME (OCTAL) (P27) 
24 LOAD COMPONENT 1, 2 INTO Rl, R2 " o,/ITJALJZE ERASABLE DUMP VIA 
25 LOAD COMPONENT 1, 2, 3 INTO Rl, 82, 83 DOWNLINK {V74) 
26 75 ENABLE U AND V JET FIRINGS DURING 
21 DISPLAY FIXED MEMORY DPS BURNS 
28 76 MINIMUM IMPULSE COMMAND MODE (OAP) 
29 11 RATE COMMAND AJlD ATTITUDE HOLD 
30 REQUEST EXECUTIVE MODE (OAP) 
31 REQUEST WAITLlST 18 LR SPURIOUS RETURN TEST START (H77) 
32 RECYCLE PR(X;RAM 19 LR SPURIOUS RETURN TEST STOP (R77J 
33 PROCEED WITHOUT OSKY INPUTS 80 UPDATE LEM STATE VECTOR 
34 TERMJNATE FUNCTION 81 UPDATE CSM STATE VECTOR 
3S TEST LIGHTS 82 REQUEST ORBIT PARAM DISPLAY (R.10) 
36 REQUEST FRESH START 83 REQUEST REND PARAM DISPLAY (831) 
31 CHANGE PROGRAM (MAJOR MODE) .. 
38 as DISPLAY RR LOS AZlMUTII AND ELEVATION 
39 '" ,o ZERO CDU-S (SPECIFY N20 OR N72) 81 
41 COARSE ALIGN CDU (SPECIFY N20 OR N72) 88 
'2 FINE ALIGN JMU 89 REQUEST RENDEZVOUS FINAL ATTITUDE 

" LOAD !MU ATT ERROR METERS ROUTINE (R63) .. TERMINATE RR CONTINUOUS DESIGNATE 90 REQUEST RENOEZvoi.Js OUT or PLANE 
(V41N72 OPTION 2) DISPLAY (R36)(NON AVE G) 

" 91 DISPLAY BANK SUM(POO ONLY\ 

•• 92 OPERATE IMU PERFORMANCE TEST (?07) ., lNITIALIZE A~ (R47) 93 ENABLE W MATRIX INITIALIZATION .. REQUEST OAP DATA LOAD ROUTLNE (803) .. .. REQUEST CREW DEFINED MANEUVER 9S NO UPDATE OF EITHER STATE VECTOR 
ROUTINE {R62) (P20 OR P22) 

>O PLEASE PERFORM •• INTERRUPT INTEGRATION AND GO TO POO 
Sl 91 PERFORM ENGINE FAIL PROCEDURE (R40) 
52 MARK X-RETICLE 98 
53 MARX Y-RETJCLE 99 PLEASE ENABLE ENGINE IGNITION 



NOUN CODES 

DATA DISPLAYED COMPONENTS & SCALING REST RIC-
TIONS 
(SEE com 

00 
01 SPECIFY MACHtNE ADDRESS (FRACT.) 3COMP .xxxxx 
02 SPEClFY MACHINE ADDRESS (WHOLE) 3COMP xxxxx. 
03 SPECIFY MACHINE ADDRESS (DEGREES) 3 COMP xxx.xx DEG 
04 ANGULAR ERROR/DIFFERENCE 1 COMP XXX . JCX DEG 
05 ANGULAR ERROR/DIFFERENCE l COMP lOO(,JCX DEG 
06 OPTION CODE 3COMP OCTAL ONLY 
07 ECADR OF WORD TO BE MODIFIED 3COMP OCTAL ONLY 

ONES FOR BITS TO BE MODIFIED OCTAL 
1 TO SET ORO TO CLEAR SELECTED BITS OCTAL 

LOADlNG NOUN 07 WILL SET OR CLEAR SELECTED BITS [N ANY ERASABLE 
REGISTER 

08 ALARJ,,t DATA 3COMP OCTAL ONLY 
09 ALARM CODES 3COMP OCTAL ONLY 
10 CHANNEL TO BE SPECIFCED 1 COMP OCTAL ONLY 
11 TJG OF CSI JCOMP ooxxx . HRS A3 

oooxx. ML~ 
oxx.xx SEC 

12 OPTION CODES 2COMP OCTAL ONLY 
(USED BY EXTENDED VERBS ONLY) 

13 TIG OF CDH 3COMP ooxxx. HRS A3 
oooxx. MIN 
oxx.xx SEC 

14 CHECKLIST 3COMP xxxxx. C 
(USED INTERNALLY BY EXTENDED 
VERBS ONLY) (NOUN 2518 PASTED 
AITER DISPLAY) 

15 lNCREMENT MACHINE ADDRESS lCOMP OCTAL ONLY 
16 TIME OF EVENT 3COMP ooxxx. HRS A3 

(USED BY EXTENDED VERBS ONLY) oooxx. MlN 
oxx.x:x SEC 

17 
18 AUTO MANEUVER TO FOAi BALL ANGLES 3COMP xxx.xx DEG 
19 
20 PRESENT ICDU ANGLES (Y,P,R) (00, IO, MG) 3COMP xxx.xx DEG 
21 PIPA PULSES 3COMP xxxxx. PULSES 

X, Y,Z 
22 DESIRED ICDU ANGLES(Y,P,R) (00,IG,MG) 3COMP lOOC . XX DEG 

23 
24 DELTA TIME FOR LGC CLOCK 3COMV oooxx. HRS A3 

oooxx. MIN 
oxx.x:x SEC 

26 CHECKLIST (USED WITH VSO) 3COMP xxxxx. 
26 PRIORITY/DELAY, ADRES, BBCON 3COMP OCTAL ONLY 
27 SELF TEST ON/OFF SWITCH 1 COMP xxxxx. 
28 
29 
30 
31 
32 TIME FROM PERIGEE 3COMP ooxxx. HRS A3 

oooxx. MIN 
ox:x. xx SEC 

33 TIME OF IGNITION (TIO) 3COMP ooxxx. HRS A3 
000:X:X. MIN 
oxx.x:x SEC 

34 TIME OF EVENT 3COMP OOXXX. HRS A3 
ooox:x. MlN 
oxx.xx SEC 

35 TIME FROM EVENT 3COMP ooxxx. HRS 
oooxx. MIN 
oxx.xx SEC 

36 TIME OF LGC CLOCK 3COMP ooxxx. HRS A3 
oooxx. MIN 
oxx.xx SEC 

37 TIO OF TPI 3COMP ooxxx. HRS A3 
oooxx. MIN 
oxx.xx SEC 

38 TIME OF STATE VECTOR 3COMP ooxxx. HRS A5 
BEING INTEGRATED oooxx. MIN 

oxx.xx SEC 
39 ,o TIME FROM IGNITION/CUTOFF 3 COMP XXBXX MJN/SEC C 

VG xxxx.x FT/SEC 
DELTA V (ACCUMULATED xxxx.x FT/SEC 



NOUN CODES (CONT) 

DATA DISPLAYED COMPOSENTS & SCALING RESTRJC· 
TJONS 

41 TARGET AZIMUTH, 2 COMP xxx. X.'< DEG 
ELEVATION lQC . XXX DEG 

42 APOGEE ALTITUDE 3COMP xxxx.x NAUT Ml 

PERIGEE AL TIT UDE xxxx.x NAUT Ml 
DEL TA V (REQUIRED\ xxxx.x FT/ SEC ., LATITUDE ( .. NORTH), :!COMP xxx.xx DEG 

LONGITUDE (•EAST), xxx.xx DEG 

ALTITUDE lO<XX.X NAUT Ml .. APOGEE ALTITUDE 3COMP lO<lO<.X NAUT Ml C 

PERIGEE ALTITUDE lO<XX . X NAUT Ml 

TFF XXBXX MIN/ SEC 

" MARKS, 3COMP xxxxx. 
Tfl or NEXT/LAST BURN, XXBXX MIN/ SEC 
MGA xxx .xx DEG 

•• AUTOPILOT CON F'IGURATION 2 COMP OCTAL ONLY 
CHANNEL BfT FAILURE PROTECTION OCTAL ONLY 
WORD 

47 LMWEIGHT 2COMP xxxxx. LBS 
CSM WEIGHT xxxxx. LBS 

48 GIMBAL PITCH TRIM (+ONLY} 2COMP x:xx.xx DEG 
GIMBAL ROLL TRIM (+ONLY) x:xx.x.x DEG 

49 DELTA R 3COMP x:xx. xx NAUT Ml 
DELTA V xxxx.x rt/SEC 
RADAR DATA SOURCE CODE xxxxx. 

51 S·BAND ANTENNA ANGLES PITCH, 2COMP xxx.xx DEG 
YAW xxx.xx DEG 

52 CENTRAL ANGLE OF ACTfVE VEHICLE lCOMP xxx.xx DEG A 
54 RANGE 3COMP xxx.xx NAUT MI 

RANGE RATE xxx:x.x FT/ SEC 
THETA xxx.xx DEG ,. NO. or APSJDAL CROSSINGS 3COMP xxxxx. 
ELEVATION ANGLE xxx.xx DEG 
CENTRAL ANGLE OF PASSIVE VEHICLE xxx.xx DEG .. RR LOS AZIMUTH 2COMP xxx.xx DEG A 
RR LOS ELEVATION xxx.xx DEG ., PERIGEE ALTITUDE (POST TPI) 3COMP xxxx.x. NAUT Ml 
DELTA V {TPI) xxxx.x FT/ SEC 
DBL TA V (TPF) xxxx.x IT/ SEC 

59 DELTA VEL. LOS - FWD/AFT (•FWD) 
- RT/LEFT (+RT) 

3COMP xxxx.x FT/SEC 

- UP/ON (+ON) 

60 FORWARD VELOCITY (+ALWAYS) 3COMP xxxx .x FT/ SEC 
ALTITUDE RATE (+INCREASING) xxxx.x FT/ SEC 
COMPUTED ALTITUDE xxxxx. FT 

61 TIME TO GO IN BRAKING PHASE 3 COMP XXBXX MIN/ SEC 
TIME FROM IONITION XXBXX MIN/ SEC 
CROSS RANGE DISTANCE xxxx.x NAUT Ml 

92 JNERTlAL VELOCITY (ABS. VALUE) 3COMP xxxx.x FT/ SEC C 
TIME FROM IGNITION XXBXX MIN/ SEC 
DEL TA V (ACCUMULATEDl xxxx.x FT/ SEC 

63 LR ALTITUDE MINUS COMPUTED 3COMP lO<XXX. FT 
ALTITUDE RATE xxx.x.x FT/S EC A 
COMPUTED ALTITUDE xxxxx FT 

64 TIME LEFT FOR REDESIGNATION 3COMP XXBX:X SEC-DEG C 
-LPD ANGLE 
AL TIT UDE RATE (+INCREASING) xxxx.x FT/ SEC 
COMPUTED ALTM'UDE xxxxx. FT ., SAMPLED LGC TIME 3COMP ooxxx. """ A3 
( FETCHED IN CNTERRUPT) oooxx. MIN 

ox:x.xx SEC 
66 LR SLANT RANGE 2COMP xxxxx. FT 

LR POSITION •OOOOX 
61 LR VX 3COMP xxxxx. FT/SEC 

LR VY xxxxx. FT/ SEC 
LR VZ xxxxx. FT/ SEC 

68 SM Z•AXIS RANGE TO LANDING SITE 3COMP xxxx.x NAUT Ml C 
TIME TO CO IN BRAKlNG PHASE XXllXX MIN/ SEC 
ABSOLUTE VALUE OF VELOCITY xxxx.x F'T/SF.C 



NOUN CODES (CONT) 

DATA DISPLAYED COMPONENTS & SCALING tu:STIUC· 
TIO~S 

69 LANDING SITE CORRECTION Z-COMP 3 COMP xxxxx. FEl-.:T 
Y-CmtP xxxxx. FEt:T 
X-CUMP xxxxx. FEET 

70 AOT DETENT CODE/ STAR CODE 3COMP OCTAL o :-.LY B 
(BEFORE MARK) ooxx:x 

71 AOT DETEKT CODE STAR CODE 
(AFTER MARK) 3COMP OCTAL ONLY ·n 

ooxx:x 
72 RR 31i0 - TRUNNION A/1.'GLE '.? CO,.tP XJO(.XX DEG 

RR SHAFT ANGLE XXX. 

73 NEW RR3G0 - TRUNKION ANGLE 2COMP xxx.x:x DEG 
NEW RR SllAIT ANGLE xxx.xx DEG 

" TIME FROM IGSJTION 3 COMP XXBXX MIN/ SEC C 
YAW AFTER VEHICLE RJSE xxx.xx DEG 
PITCH AFTER VEHICLE RlSE xxx.xx DEG 

75 DEL TA ALTITUDE COIi 3COMP xxxx.x NAUT MI C 
DEL TA TIME (CDH - CS! OR TPI - COii XXBXX MIN 'SEC 
DEL TA TIME (TPI - CDH OR TPI -

NOMTPJ) XXBXX MIN/ SEC 
76 DESIRED HORJZ. VEL. 3COMP xxxx.x FT/ SEC 

OESlRED RAD. VEL. X£<X.X FT/ SEC 
CROSS-RANGE 01ST. xx:xx.x NAUT Ml 

77 TIME TO ENGINE CUTOFF 3COMP X.XBXX ~IIN/ SEC C 
VCiY (BODY) x.x.xx.x f'T / SEC 
ABSOLUTE VALE Of VELOCITY xxxx.x f'T/ SEC 

78 RR RANGE 3 COMP xx.x.xx NA UT/ MI 
RR RANGE RATE x:xxx.x FT/ SE<.: 
TIME FROM IGNITION XXBXX MIN / SEC 

79 CURSOR ANGLE 3 COMP XXX.X.'i: DEG 
SPIRAL ANGLE XX.'i:.XX DEG 
POSITION CODE xxxxx. 

80 DATA INDICATOR 2COMP xxxxx. 
OMEGA xxx.xx DEG 

81 DELTA V (LV) ---(·FWD), (•RT), (•ON) 3COMP xxxx.x FT/ SEC A 
82 DELTA V (LV) ···(•FWD), (•RT). (•ON) 3COMP xxxx.x FT/ SEC 

X. Y,Z A 
83 DELTA V (BODY) - --(•UP), (•RT), {+FWD) 3COMP xxxx.x FT/ SEC A 

X,Y , Z A 
8◄ DELTA V (OTHER YEH) 3COMP xxxx.x FT/ SEC 

X, Y,Z 
85 VG. (BODY) ---(+UP), (+RT), (•FWD) 3COMP xxxx .x FT/ SEC 

X, Y,7. 
80 VG (LV) ---(•FWD), (•RT), (•ON) 3COMP xxxx.x FTI SEC 

X, Y,Z A 
87 BACKUP OPTICS LOS AZCMUTII (tRT) 2COMP xxx.xx DEG 

BACKUP OPTICS LOS ELEVATION (•UP) xxx.xx DEG 
88 IIALF UNIT SUN OR PLANET VECTOR 3COMP .xxxx:x (X, Y,Z) 
89 LA.."mMARK LATITUDE (+NORTH) 3COMP xx.xxx DEG 

LONGITUOE/2 ( ♦ [AST) xx.xx:x DEG 
ALTITUDE xxx.xx NAUT Ml 

90 y 3COMP xxx.xx NAUT Ml A 
Y DOT xxxx.x FT/ SEC 
PSI XXX. XX DEG 

91 ALTITUDE 3COMP XXXXB . NAUTMJ 
VELOCITY xxxxx. FT/SEC 
FLIGHT PATH ANGLE xxx.xx DEG 

92 DESIRED THRUST PERCENTAGE (OF 10, SOO 3COMP xxxxx. % 
LBS - DPS RAT ED) 
ALTITUDE RATE (+INCREASING) xxxx.x FT/SEC 
CO~PUTED ALTITUDE xxxxx. FT 

93 DEJ.,TA GYRO ANGLES 3COMP xx.xxx DEG 
X, Y, Z 



NOUN CODES (CONT) 

DATA DISPLAYED COMPONENTS&: SCALING RESTRIC· 
TJONS 

" \'GX (BODY) 3 COMP xxx .. x.x FT/SEC C 
ALTITUDE RATE xxxx.x fT / SF.C 
CO~IPUTt:D ALTITUDE XX.X..\:..\: . FEFT 

" SPARE 
90 SPARE 
97 SYSTEM TEST INPUTS 3COMP x:xxxx. 
98 SYSTEM TEST RESULTS AND INPUTS 3COMP xxxxx. 

.xxxxx 
xxxxx. 

99 WMATRD( RMS ER ROR IN POSITION JCOMP x:xx.xx FEET 
RMS ERROR IN VELOCITY x:xxx.x FT1SEC 
RMS IN BIAS xx.x:xx RADIAN'S 

RESTRICTION CODE 
A DECIMAL ONLY C NO LOAD DECJ~IAL 0:-;'LY 
B OCTAL ONLY D NO LOAD OCTAL ONLY 
Al DECIMAL ONLY MUST LOAD 3 COMPONENTS E SYSTEM TEST ONLY 



NOUN STORAGE REGISTER NAMES 

CODE REGISTER(S) CODE REGISTER($) CODE REGISTER(S) 

00 ., 
" TIIRDISP 

Oi (SPECIFY ADDRESS) 58 POSTTPI HOOTDISP 
02 (SPECIFY ADDRESS) DELVTPI HCALCl 
03 (SPECIFY ADDRESS) DELVTPF 93 ooc.-1.-2 
04 DSPTEMI 59 DV LOS,•2, ·4 " VGBOD\' 
05 DSPTEMl 60 FORVEL " HOOTDISP .. OPTION2, •I HOOT 01.'iP 96 HCALC 
07 XREG, YRf.O, ZREG HCALCl 95 
08 ALMCAOR,+l, +2 61 TTFOISP 96 
09 FAILREG, •I, ·2 TTOGO " DSPTEMl , • l,+.! 
10 (SPECIFY CHANNEL) OUT or PLN 98 DSPTEM2, ... l, •J. 
11 TCSJ, --1 62 ABVEL 99 WWPOS 
12 OPTIONX, ·1 TTOGO W\l,VEL 
13 TCDII, ·1 DVTOTAL \.1/\\'BIAS 
14 OSPTEMX, •l, ·2 63 DEL1'AH 
15 (INCREMENT ADDRESS) HOOTDISP 
16 DSPTEMX, •1, ·2 ltCALCl 
17 64 fUNNYOSP 
18 FDAOC, Y, Z HOOTOISP 
19 HCA LC 
20 CDUX, Y. Z b5 SAMPTIME, •l 
21 PIP AX, Y, Z 66 RSTACK•O 
22 THETAD, •l, •2 CHANNEL 33 
23 G7 RSTACK,•2,•4 
24 OSPTEM2.._1. .,.2 6& RA~GE OSP 
25 DSPTEMl,•l, •2 TTFDJSP 
26 DSPTEMI, •I, •2 ABVEL 
27 SMODE 69 DLANDZ 
28 DLANDY 
29 DLANDX 
30 70 AOTCOOE, • I, ·2 
31 71 AOTCODE, -1,•2 
32 -TPER. •I 72 CDUT 
33 TJG, •I cous 
34 OSPTEMI, •1 73 TAJI.G, •1 

" TTOGO, • 1 74 TTOGO 
36 TIME2, TJM[l YAW 
37 TTPI. •I PITCH 
38 TET, ·I 75 DIFF ALT 
39 T'1TOT2 
40 TTOGO T2TOT3 

VGDJSP 76 ZDOTD 
OVTOTAL RDOTD 

'1 OSPTEMI, •l XRANGE 
42 HAPO 77 TTOGO 

HPER VGBODY•2 
VGDtsP ABVEL 

<3 LAT " DNRRASGE 
LONG Or,;:RRDOT 
ALT TTOTJG 

" HAPOX ,. CURSOR 
HPERX SPIRAL 
TH POSCOOE ., TRKMKCNT 80 DATAGOOD 
TTOGO OM EGAD 
-MGA 8l DELVLVC. •2,--l 

" OAPOATRI 82 OELVLVC, •2, -4 
CHANBKUP '3 DELVIMU, •2, •4 ., LEM MASS 

" DELVOV,•2,•4 
CSMM.ASS 85 VGBODY, -2, •4 

" PITTIME 86 OELVLVC,•:?,•4 
ROLL TIME 87 AZ 

" R22DISP EL 
R22DISP•2 

" STARAD, •2, •-l 
WHCHREAD 89 LASDLAT so LA:-.OLONG 

Sl ALPHASB LANDA LT 
BETASB 90 RANGE 

52 ACTCENT RRATE 
54 RANGE RTHETA 

RRATE 91 P21ALT 
RTH£TA P21V[L 

55 NN P21GAM 
ELEV 
CENTANO 

56 RR-AZ 
RR-ELEV 



RI 
CODE 

00013 

00014 

00015 

00016 

00062 
00201 

00203 

00205 

00500 

CHECKLIST CODES 
(Uaed with VS0N25) 

ACTION TO BE EFFECTED 

KEY IN NORMAL OR GYRO COARSE ALIGN 
tPS2) 

PROCEED DO FINE ALIGNMENT ROUTINE (R51, 
PG3, P57) 

ENTER BYPASS FINE ALIGN ROUTINE 
(P63) OR, DO LANDING SITE 
DETERMINATION (P57 OPTION 2) 

PERFORM CELESTlAL BODY ACQUISITION 
(RSl , PSI) 

PROCEED DO IMU ALIGN wtTH 
NON-REJECTED DATA 
(RSI, P 51) 

SWITCH LGC POWER DOWtl (P06) 
SWITCH RR MODE SWITCH TO LGC 

(P20, P22, R04) 
SWITCH GUIDE CONTROL TO PGNCS, 

MODE TO AUTO, THROTTLE 
CONTROL TO AUTO (Pl2, P42, 
P71) I P40, P63, P70) 

PERFORM MANUAL ACQUISITION OF RR 
(R23) 

SWITC H LR ANTENNA TO POSITION I (P63) 

NOTE : SWITCH DENOTES: CHANGE POSITION 
OF A CONSOLE SWITCH 
PERFORM DENOTES: START OR END 
OF A TASK 
KEY IN: DENOTES KEY IN OF DATA 
THRU THE DSKY 

OPTION CODES 

THE SPECIFIED OPTION CODES WILL BE IN COMPONENT Rl IN CONJUNCTION 
WITH FLASHING V04 N06 OR V04 Nl2 (FOR EXTENDED VERBS) TO REQUEST 
THE ASTRONAUT TO LOAD INTO COMPONENT R2 THE OPTION HE DESIRES. 

a, 
OPTION 
CODE 

00001 

00002 
00003 

00-004 

00006 

00010 

00012 

PURPO;E 

SPECIFY !MU ORIENTATION 

SPECIFY VEHICLE 
SPECIFY TRACKING 
ATTITUDE 
S PEQ FY RADAR 

SPECIFY RR COARSE 
ALJGN OPTION 
SPECIFY ALIGNMENT MODE 

SPECIFY CSM ORBIT 
ORBIT OPTION 

INPUT FOR R2 

l • PREF, 2 a. NOM 
3 2 REFSMMAT, 4 : LANDSITE (P52) 
I ., THIS 2 " OTHER (P:H, R30) 
1 " PREFERRED, 2 ,. OTHER (R63) 

1 r RR 2 " LR (R04) 

I % LOCKON 2 .,. CONTINUOUS 
DESIGNATE (V41 N72) 

0 • ANYTIME 1 " REFSMMAT-f.G (P57) 
2 ~ TWO BODIES 3 ~ ONE BODY • G 
1 = NO ORBIT CHANGE 2 ~ CHANGE 

ORBIT TO PASS OJ ER LM (P22) 



CODE 

U0lll 
1)0112 
00113 
00 11 5 
00206 

00207 
00210 

00211 
00212 

00213 
00214 
00217 
00220 
00401 
00402 
00404 
00405 
00421 
00501 p 
00502 
00503 p 
00510 
00511 
00514 p 
00515 
00520 
00522 
00523 p 

00525 p 
00526 p 
00527 p 

00530 p 

00600 
00601 
00602 
00603 
00604 

00605 
00606 
00611 
00701 
00777 
01102 
01105 
01106 
01107 

01301 
01406 

01407 

01410 
01412 
01466 

01520 
01600 

01601 

01703 
01706 

ALARM CODES 

TYPE 

MARK MISSIN G 
MARK OR MARK REJECT NOT BEING ACCEPTl::D 
NO INBITS 
NO ~U.HKS IN LAST VAIR TO REJECT 
ZERO ENCODE NOT ALLOWED WITII COARSE ALJGN 
t GIMBA.L LOCK 
ISS TURNON REQUEST NCYr PRESENT FOR 90 SEC 
IMU NOT OPERATING 

COARSE ALIGN ERROR 
PIPA FAIL BUT PJPA IS NOT BEING USED 

!MU NOT OPERATING WITH TURN ON REQUEST 
PROGRAM USING !MU WHEN TURNED OFF 
BAO RETIJ RN FROM STALL ROUTINES 
BAD REFSMMAT 
DESIRED GIMBAL ANGLES YIELD GIMBAL LOCK 
FINDCDW NOT CONTROLLING ATTITUDE 
TWO STARS NOT AVAILABLE IN ANY DETENT 
N'O STARS NOT AVAILABLE 
W·MATRIX OVERFLOW 
RADAR ANTENNA OUT OF LIMITS 
BAD R.o\DAR GIMBAL ANGLE INPUT 
RADAR ANTENNA DESIGNATE FAIL 
RADAR AUTO DISCRETE NOT PRESENT 
LR NOT IN POSITION 2 OR RE POSITIONING 
RR GOES OUT OF AUTO MODE WHILE [NUSE 
RR CDU FAJL DISCRETE PRESENT 
RADARUPT NOT EXPECTED AT THIS TIME 
LR PC6ITION CHANGE 
LR ANTENNA FAIL TO ACHIEVE POSITION 2 

DELTA THETA GREATER THAN 3 DEGREES 
RANGE GREATER THAN 400 NAUTICAL MILES 
LC6 NOT lN MODE 2 COVERAGE WHILE ON 
LUNAR SURFACE OR VEHICLE MANEUVER REQUIRED 
LCX5 NOT IN MODE 2 COVERAGE ON LUNAR 
SURFACE AITER 600 SECS 
IMAGINARY ROOTS ON FIRST ITERATION 
PERIGEE ALTITUDE CS! LT PMIN l 
PERIGEE ALTITUDE CDH LT PMIN 2 
CSJ TO CDH TIME LT TMU~12 
CDH TO TPI TIME LT TMIN 23 OR COMPUTED 
CDH TIME GREATER THAN INPUT TPI TIME 
NUMBER OF ITERATIONS EXCEE[X; LOOP MAXIMUM 
DV EXCEEDS MAXIMUM 
NO TIG FOR GIVEN ELEV ANGLE 
ILLEGAL OPTION CODE SELECTED 
PIPA FAIL CAUSED THE ISS WARNING 
LOC SELF TEST ERROR 
DOWN LINK TOO FAST 
UPLINK TOO FAST 
PHASE TABLE FAILURE, ASSUME 
ERASABLE MEMORY IS SUSPECT 
ARCSJN·ARCCS A RGUMENT TOO LARGE 
BAD RETURN FROM ROOTPSR.S 

VG INCREASING (ACCUMULATED DELTAV GT. 
90 DEGREES AWAY FROM DESIRED THRUST 
VECTOR) 
UNINTENTIONAL OVERFLOW IN GUIDANCE 
DESCENT IGNITION ALGORITHM NOT COVERGJNG 
INSUF. TH ROTT UNG BETWEEN SIG PP ED TH ROTS 
V37 REQUEST NOT PERMITTED AT THIS TIME 
OVERFLOW IN DRIFT TEST 

BAD IMU TORQUE 

IGNITION TIME SLIPPED 
™CORRECT PROGRAM REQUESTED FOR VEHICLE 
CONFIGURATION 

SET BY 

AOTMARK 
AOTMARK 
AOTMARK 
AOTMARK 
!MU MODE 
SWITCHING 
T4RUPT 
!MU MODE SW 
IMU/ 2, ROZ, PIH, P57 
!MU MODE SWITCII 
!MU MODE SWITCll, 
T4RUPT 
T4RUPT -• 
T4RUPT 
P51,P52, P57 
R47,R02 
INF, ALIGN , [MU/2 
FlNOCDUW 
R59, LUNAR SURFACE 
P52 
INTEGRV 
R23 
V41N72 
R21,NON-P IN V41 N72 
R25 
SERVICER 
P20 
R25 
RADAR READ 
RADAR READ 
SERVICER, V60 
NON- P IN V60) 
R22 
P20, P22 
R2I.R24 
R24 (20) 
R21 

P32,P72 
P32,P72 
P32,P72 
P32, P72, P33 , P73 
P32, P72 

P32, P72 
P32,P72 
P34, P74 
P57 
T4RUPT 
SELF CHEC K 

T4RUPT 
T4RUPT 
RESTART 

INTERPRETER 
DESCENT GUIDANCE 

EQS, (P63) 
540.8 

DESCENT EQNS 
P63 
P66 
V37 
IMU4 

OPT PREALJGN CALm 
!MU 4 (LEM) 
MIDTOAVE 
P40, P42 



CODE 

02001 
02002 
02003 
02004' 
03777 
04777 
07777 
10777 
13777 
14777 

20105 
20<30 
20607 
21103 
21204 

21302 
21406 
21601 

31104 
31201 
31202 
31203 
31206 
31207 
31210 
31211 
31~02 
32000 

ALARM CODES (CONT) 

TYPE 

JET FAILURES HAVE DISABLED Y-Z TRANSLATION 
JET FAILURES HAVE DISABLED X TRANSLATION 
JET FAILURES HAVE OlSABLED P ROTATION 
JET FAILURES HAVE DISABLED U-V ROTAT10N 
lCDU FAlL CAUSED THE ISS WARNING 
JCDU, PIPA FAILS CAUSED THE lSS WARNING 
IMU FAIL CAUSED THE lSS WARND'W 
IMU, PJPA FAILS CAUSED THE lSS WARNING 
IMU, ICOU FAILS CAUSED THE lSS WARN.ING 
IMU, ICOU, PIPA FAILS CAUSED TiiE LS8 
WARNING 
AOTMARK SYSTEM IN USE 
ACCELERATION OVERFLOW IN INTEGRATION 
NO SOLUTION FROM TIME THETA OR TIME-RADIUS 
UNUSED CS6 BRANCH EXECUTED 
WAITLIST, VARDELAY, FDCDELAY, OR 
LONGCALL CALLED WITH ZERO OR 
NEGATIVE DEL TA-TIME 
SQRT CALLEO WITH NEGATIVE ARGUMENT 
BAD RETURN FROM ROOTPSRS 
KEYBOARD AND DISPLAY ALARM OUR™G 
INTERNAL USE (NBSUB) 
DELAY ROUTINE BUSY 
EXECU11VE OVERFLOW--NO VAC AREAS 
EXECUTIVE OVERFLOW-NO CORE SETS 
WAITLlST OVERFLOYI-TOO MANY TASKS 
SECOND JOB ATTEMPTS TO GO TO SLEEP 
NO VAC AREA FOR MARKS 
TWO PROGRAMS USING DEVICE AT SAME TIME 
ILLEGAL INTERRUPT OR EXTENDED VERB 
TWO PRlO DJSPLAYS WAITING 
OAP STILL IN PROGRESS AT NEXT TIMES 5 RUPT 

FAIL REC CALL 

SET BY 

OAP 
OAP 
OAP 
OAP 
T4RUPT 
T4RUPT 
T4RUPT 
T4RUPT 
T4RUPT 
T4RUPT 

AOTMARK 
ORBITAL INTEGRATION 
TIMETHET, TIMERAO 
ABORT 
WAITLLST ROUTINES 

INTERPRETER 
IGNITION ALGORITHM (P( 
PINBALL 

EXEC 
EXECUTTVE 
EXECUTfVE 
WAITLJST 
PINBALL 
AOTMARK 
IMU MODE SWITCH 
AOTMARK 
DSP INTERFACE 
OAP 

V05N09E 
Rl-XXX.X:X 
R2-X:XXXX 
R3-XXXXX 

(FIRST ALARM TO OCCUR APTER LAST RESET) 
(SECOND ALARM TO OCCUR AFTER LAST RESET) 
(ALARM WHICH OCCURRED LAST) 



LGC PROGRAMS AND MAJOR ROUTINES 

NUMBER 

SERVICE 

POO 

P06 

P07 

~ 

Pl2 

~ 

P20 

P21 

P22 

P25 

P27 

PRETHRUSTING 

P30 

P32 

P33 

P34 

P35 

THRUST 

P40 

P4l 

P42 

P'7 

ALIGNMENTS 

PSI 

PS2 

PS7 

TITLE 

LGC IDLING 

PGNCS POWER 

SYSTEMS TEST (NON-FLIGHT) 

POWERED ASCENT GUIDANCE 

RENDEZVOUS NAVIGATION 

GROUND TRACK DETERMDiATJON 

RR LUNAR SURFACE NAVIGATION 

PREFERRED TRACKING ATTITUDE 

LGC UPDATE 

EXTERNAL DELTA V 

CO-ELLIPTIC SEQUENCE lNITIATJON (CSl) 

CONSTANT DELTA ALTITUDE (CDH) 

TRANSFER PHASE INITIATION (TPl) 

TRANSFER PHASE MlDCOURSE (TPM) 

DPS THRUSTING 

RCS THRUSTffiG 

APS THRUSTING 

TH.RUST MONITOR 

!MU ORIENTATION DETERMlliATION 

IMU REALIGN 

LUNAR SURFACE ALIGNMENT 

DESCENT &. LANDING 

P63 

P64 

P66 

P68 

LANDING MANEUVER BRAKING PHASE 

LANDING MANEUVER: APPROACH PHASE 

RATE OF DESCENT LANDING (ROD) 

LANDING CON FIRMATION 



LGC PROGRAMS AND MAJOR ROUTINES (CONT) 

NUMBER TITLE 

ABORTS AND BACKUPS 

P70 

P71 

P72 

P73 

P74 

P75 

P76 

P77 

P79 

~ 

ROO 

Rot 

R02 

R03 

ROS 

R09 

RIO 

Rll 

Rl2 

Rt3 

R20 

R21 

R22 

R23 

R25 

R29 

R30 

R31 

R3:J 

R36 

R.0 

Rll 

RH 

RSO 

R!ll 

R52 

R53 

DPS ABORT 

APSABORT 

CSM CO-ELLIPTIC SEQUENCE INITIATION (CSI ) TA RGE TING 

CSM CONSTANT DEL TA AL TJTUOE (CDH) TARGETING 

CSM TRANSFER PHASE INJTIATION (TPI) TARCET[NG 

CSM TRANSFER PHASE MIDCOURSE {TPMJ TARGETING 

TARGET DEL TA V 

CSM TARGET DELTA V 

GUIDED RCS BURN (£- MEMORY PROG) 

1'1TLE 

FINAL AUTOMATIC REQUEST TERMINATE 

ERASABLE AND CHANNEL MODIFICATION ROUTINE 

IMU STATUS CHECK 

DIGITAL AUTOPILOT DATA LOAD 

RR/LR SELF TEST 

S BAND ANTENNA 

Rl0/R11 / Rl2 SERVICE 

LANDI.NG ANALOG DISPLAYS 

ABORT DlSCRETES MONITOR 

DESCENT STATE VECTOR UPDATE 

LANDING AUTO MODES MONITOR 

:..R/ RR READ 

RR DESIGNATE 

RR DATA READ 

RR MANUAL ACQUISITION 

RR SEARCH 

RR MONITOR 

POWERED FLIGHT RR DESIGNATE 

ORBIT PARAMETER D5PLAY 

RENDEZVOUS PARAMETER DISPLAY 

LGC/ CMC CLOCK SYNCHRONIZATION 

OUT-OF-PLANE RENDEZVOUS DISPLAY 

DPS/ APS THRUST FAIL 

STATE VECTOR ~TEGRATION (MID TO A\IE) 

AOS lNITIALIZATJQN 

COARSE ALIGN 

IN fLIOHT ruu; ALIGN 

AUTO OPTICS P051TIONING 

IN FLIGHT SIGHTING MARK 



LGC PROGRAMS AND MAJOR ROUTINES (CONT) 

NUMBER TITLE 

RS< SIGHTING DATA DISPLAY 

R55 GYRO TORQUING ... TERMINATE TRACKING 

R51,., MARKRUPT 

R58 CE LESTIAL BODY DEFlNJTJON 

R59 LUNAR SURFACE SIGHTING MARK 

R60 ATTITUDE MANEUVER 

R61 PREFERRED TRACKING ATTITUDE 

R62 CREW DEFINED MANEUVER 

R63 RENDEZV OUS FINAL AL TIT UDE 

R65 FINE PREFERREn TRACKING ATTITUDE 

R76 EXTENDED VERB INTERLOCK 
R77 LR SPURIOUS TEST 



FLAGWORD BITS- ALPHABETICAL LIST 
ABTTGFLC 87 fW9 
ACCOKFLG B3 fWl3 FSPASFLG B10 fWO 
ACC4-2FL Bll fWl3 GLOKFAIL 814 fW3 
ACMOOFLG B13 fW2 GMBDRVSW BIO fW6 
ALTSCALE •• FW12 GUESSW 82 fWI 
ANTENFLG 812 F'Wl2 HFAILFLG 813 FWll 
AORBSFLG B5 fW5 HFLSHFLG Bl FVdl 
AORBTFLG 810 fWl3 IDLE FLAG B7 fW7 
APSESW •• fW8 JGNFLAG 813 fW7 
APSFLAO 813 fWlO IMPULSW •• fW2 
ASTNFLAG 812 fW7 !MUSE 88 fWO 
ATTFLAG Bl fW6 INFINFLG 87 fW8 
AUTOMODE 82 fW12 INITALGN 82 fW8 
AUTRIFLO Bl fW13 INTFLAG 814 fWIO 
AUTR2FLC B2 fW13 INTYPFLG 84 FW3 
AUXFLAO 82 fW6 ITSWICH "" '"'' AYEGFLAG es fW7 JSWITCH Bl◄ "'' AVEMIOSW Bl fW9 LET ABORT •• ,...., 
AV FLAG BS fW2 LMOONFLG Bll fW8 
CALCMAN2 82 fW2 LOKONSW 85 fWO 
CALCMAN3 83 fW2 LC6CMFLG Bl2 fW2 
CDESFLAG Bl5 fWl2 LRALTFLG •• fWl2 
CMOONFLO 812 fW8 LRBYPASS "" fWll 
COGAFLAG B4 fW8 LRINH 88 F'Wll 
CONTRLFL 82 fWlO LRPC6FLG B6 fW12 
CSMDKFLG 813 fW13 LRVELFLO B8 fW12 
CULT FLAG B7 fW3 LUNA FLAG 812 fW3 
OBSELFLG .. fWl3 MA?'iUFLAG BH fW7 
OBSUFLG 85 fWll MGLVFLAG B2 fW5 
OESIGFLG 810 Jo'V.112 MIDAVFLG B2 fW9 
DIDFLAG 814 fWl MIDFLAG 813 fWO 
OIMOFLAG Bl fW3 MIDI FLAG B3 fW9 
OMENFLG •• fW5 MKOVFLAG B3 fW4 
ORJFTOFL 88 fW13 MOONFLAG Bl2 fWO 
DRIFTFLG 815 fW2 MRKIDFl,G "" fW4 
DSKYFLAG 815 fWS MRKNVFLG •• fW4 
060R9FLG 82 fW3 MRUPTFLG 85 fW◄ 
ENOONFLG 87 fWS MUN FLAG B8 fW6 
£RAO FLAG 813 fWl MWAJTFLG 811 ,...., 
ETPIFLAG 87 fW2 NEEDLFLG 84 fWO 
f'INALFLG 86 f\\'2 NEE02FLG 815 fWO 
FLAP 88 rw• NEWIFLG 813 fW8 
fLPC 812 fW9 NJET'5FLG 815 fWl 
FLPI 811 fW9 NODOFLAG Bl fW2 
FLRCS 810 fW9 NO00P07 Bll f\\'3 
FLT59FLO 84 fW9 NOLRREAD 810 FWll 
FLUNOlSP 810 fW9 NORMSW 810 fW7 
FLVR 814 fW9 
FREE FLAG 83 fWO 
f'RSTlME 84 fWl 



FLAGWORD BITS-ALPHABETICAL LIST (CONT) 

NORRMON B4 FWS RRDATAFL 84 FWl2 
NOTERFLG Bl! FWI RRNl!SW B6 FW0 
NOTHROTL Bl2 FWS RR.RS FLAG B3 FWI:? 
NOUPFLAC •• rw, RVSW .. f'V7 
NPGNCSFL Bl FWIO R04FLAG 89 n\3 
NRMNVFLG ., FW4 Rl0FLAG B2 "''' NRMIOFLG 813 FW4 R12RDFLG 83 rw11 
NRUPTFLG ., FW4 R61FLAG BIO FWI 
NTARGFLG B3 rn·, R77FLAG Bil fW 5 
!'li'WAITFLG BIO rn·• SLOPESW B3 FWI 

SNUFFER B13 FWS 
ORBWFLAG BG FW3 SOLNSW 83 FWS 
ORDERS\!/ B6 FW8 SRCHOPTN B1' FW2 
OURRCFLG 812 FW!3 STATEFLG 85 FW3 
POOPFLAG Bl ◄ FW5 STEERSW Bil FW2 
PFRATFLG B4 FW2 SURFFLAG 88 FWS 
PINBRFLG B6 FW4 SWANDJSP 811 '"'' POOIIFLAG B!S FW3 S32. IFl 815 FWG 
PRECIFLG BB FW3 S32. IF2 £14 "VG 
PRJODFLG B1' FW4 S32. IFJA B!3 FWG 
PRON\1 FLG 87 FW4 S32. 1S3B B12 FW6 
PSTHIGAT Bil FWll TFFSW Bl FW7 
PULSEFLG BIS FWl3 TRACKFLG es FW! 
P21FLAG Bil FW0 TURNONFL Bl f'\l.'1 2 
P25FLAG B9 FW0 ULLAGFLG B6 FWl3 
P66PROFL Bl FWO UPDATFLG B7 FWI 
P7071FLG 813 FW9 UPLOCKFL B4 FW7 
QUITFLAG 85 FW9 USEQRFLG B14 FW!3 
RCDUFAIL 87 FW12 VEHUPFLG B8 FWI 
RCDUOFLG B13 FW12 VELDATA B7 F\\.'11 
REDFLAG Bti FW6 VERIFLAG 83 FW7 
REFSMFLG 813 FW3 VFAILFLC Bl4 FWII 
REINTFLG B7 FWIO VFLAG B!0 FW3 
REMODFLG 814 FW12 VFLSHFLG 82 FWII 
RENDWFLG Bl FWS VINT FLAG B3 fW3 
REPC6MON BU FW12 VXJNH B12 FWII 
RHCSCFLG B7 FWl3 V37FLAG •• FW7 
RNOVZFLG B7 FW0 V67FLAG 88 FW7 
RNGEDATA B< FWII V82EMFLG B2 ""' RNGSCFLG BIO FWS XDELVFLG 88 FW2 
ROD FLAG 812 FWI XDSPFLAG Bl FW4 
ROTFLAG BG FW9 XORFLG B9 FWII 
RPQFLAG B!S FW8 XOVINFLG B9 FW!3 

ZOOM FLAG .. FW5 
3AXISFLG B8 FWS 
360SW Bl FW8 



FLAGWORD 0 
(LOC. 007-1) 

BIT SET CLEAR 

NEE02FLG 15 DISPLAY OAP RATES DISPLAY ATT. ERRORS 
ON FOAi NEEDLES (SEE BIT 4) 

JSWITCH " INTEGRATION OF W INTEGRATION OF STATE 
MATRIX VECTOR 

MlDFLAG 13 INTEGRATION WITH INTEGRATION WITHOUT 
SECONDARY BODY ANO SOLAR PERTURBATIONS 
SOLAR PERTURBATIONS 

MOONFLAG 12 MOON IS SPHERE OF EARTH IS SPHERE OF 
INFLUENCE INFLUENCE 

P21FLAG 11 USE BASE VECTORS 1ST PASS--CALCULATE 
ALREADY CALCULATED BASE VECTORS 

FSPASFLG 10 FrRST PASS THROUGH NOT FIRST PASS THROUGH 
REPC6JTJON ROUTINE REPOSITION ROUTINE 

P25FLAG P25 OPERATING P25 NOT OPERA':"ING 

IMUSE IMU IN USE IMU NOT IN USE 

RNDVZFLG P:?O RUNNING (RA.DAR P20 NOT RUNNING 
L,."' USE) (RADAR NOT IN USE) 

RRNBSW RADAR TARGET IN RADAR TARGET IN 
NB COORDrNATES SM COORDINATES 

LOKONSW RADAR LOCK-ON RADAR LOCK-ON NOT 
DESIRED DESIRED 

NEEOLFLG TOTAL ATTITUDE A/P FOLLOWING 
ERROR DISPLAYED ERROR DISPLAYED 

FREE FLAG USED BY PSl-53 TEMPORARY IN MANY ROUTINES 
AND BY LUNAR A.'1O SOLAR EPHEMERIDES 

RIO FLAG RlO OUTPUTS DATA TO RlU OUTPU"IB TO 
ALTITUDE&: ALTITUDE FORWARD&, LATERAL 
RATE METERS ONLY VELOCITY CR03SPOINTER 

PLUS ALT/ ALT RATE 

P66PROFL CONTINUE P66 STOP P66 HORIZONTAL 
HORIZONTAL VELOCITY NULLING 
VELOCITY NULLING 



FLAGWORD 1 
(LOC. 0075) 

BIT SET CLEAR 

NJETSFLG l5 T\l.'0 JET RCS BURN FOUR JET RCS BURN 

DID FLAG 14 INERTIAL DATA 1S PERFORM DATA OlSPL.-\\' 
AVAlLABLE INITIALIZATION nJXCTIQt,; 

ERADFLAG 13 COMPUTE HEARTH USE CONST ANT REA RT II 
FISCHER ELLIPSOID PAD RADIUS 

RODFLAG 12 IF IN PG6, NORMAL IF IN Pti6, RJ::INITIALIZA-
OPERATION CONTlNUES TION JS PERFORMED 
RESTART CLEARS FLAG 

NOTERFLG II TERRAIN MODEL TERRAIN MODEL 
INHIBITED PERMITTED 

Rfil FLAG 10 RUN RGl LEM RUN RUS LEM 

SPARE 

VEHUPFLG CSM STATE VECTOR LM STATE VECTOR 
BElNG UPDATED BEING UPDATED 

UPD,ffFLG UPDATL~G BY MARKS UPDATrl'lit3 BY MARKS 
ALLOWED NOT ALLOWED 

NOUPFLAG NEITHER CSM NOR EITHER STATE 
LM STATE VECTOR VECTOR MAY BE UPDATED 
MAY BE UPDATED 

TRACKFLG TRACKING ALLOWED TRACKING NOT ALLOWED 

FRSTIME FIRST TIME NOT 1-'IRST 
THROUGH T!ME THROUGH 
PREPOSITION PREPOSITION 

SLOPES\\' ITERATE WITH BIAS ITERATOR WITH REGULAR 
METHOD Il'J ITERATOR FALSI METHOD IN ITERATOR 

GUESSW NO STARTING VALUE STARTING VALUE FOR 
FOR ITERATION EXISTS ITERATION EXISTS 

SPARE 



FLAGWORD 2 
(LOC , 0076} 

NAME BIT SET CLEAR 

DRIFTFLG IS T3RUPT CALLS GYRO TJRU PT DOES NO GYRO 
COMPENSATION COMPENSATION 

SRCHOPTN " RADAR IN AUTOMATIC RADAR NOT IN AUTOMATIC 
SEARCH OPTION (R24J SEARCH OPTION 

ACMODFLG 13 MANUAL ACQUlSITION AUTO ACQUISITION 
BY RENDEZVOUS RADAR BY RENDEZVOUS RADAR 

LOSCMFLG 12 LI.NE or SIG/IT BEING LINE OF SIGHT NOT 
COMPUTED (R21) BEING COMPt.rrED 

STEERSW II SUFFICIENT THRUST ll'-SUFFJCIENT THRUST 
IS PRESENT IS PRESENT 

SPARE JO 

IMPULSV.' MINIMUM IMPULSE STEERtNG BURN (NO 
BURN (CUTOFF TlME CUTOFF TIME YET 
SPECIFIED) AVAILABLE) 

XDELVFLAG EXTERNAL OELTAV VG LAMBERT (AIM POINT) VG 
COMPUTATION COMPUTATION 

ETPJFLAG ELEVATION ANGLE TPI TIME SUPPLIED 
SUPPLIED FOR P34, P74 FOR P34, PH TO COMPUTE 

ELEVATION 

FINALFLG LAST PASS THROUGH ~TERIM PASS THROUGH 
RENDEZVOUS PROGRAM RENDEZVOUS PROGRAM 
COMPUTATIONS COMPUTATIONS 

AV FLAG LM IS ACT[VE VEHICLE CSM IS ACTIVE VEHICLE 

PFRATFLG PREFERRED ATTITUDE PREFERRED ATTITUDE 
COMPUTED NOT COM PU TE 0 

CALCMAN3 NO FINAL ROLL F1NAL ROLL IS 
NECESSARY 

CALCMAN2 PERFORM MANEUVER BYPASS STARTING 
STARTING PROCEDURE PROCEDURE 

NODOFLAG V37 NOT PERMJTTED V37 PERMITTED 



FLAGWORD 3 
!LOC, 0077) 

NAME BIT SET Cl.EAR 

POOH FLAG 15 INHIBIT BACKWARD ALLOW BACKWARD 
lNTEGRATJOt-: INTEGRATION 

GLOKFAIL " GIMBAL LOCK HAS WT IN GIMBr\L LOCK 
OCCURRED 

REFSMFLG 13 REFSMMAT GOOD HEFSMMAT NO GOOD 

LUNAFLAG 12 LUNAR LAT-LONG EARTH LAT-LONG 

NODOP07 II SYSTEM TESTS NOT SYSTEM TESTS ALLOWED 
ALLOWED 

VFLAG IO LESS TH AN TWO STARS TWO STARS IN FIELD 
[N FIELD or VIEW Qt" VIEW 

R04FLAG ALARM 521 SUPPRESSED ALARM 521 ALL0\\'£0 

PRECIFLG NORMAL i:NTEGRATION ENGAGES 4-TIME STEP 
IN POU (pO0) LOGIC lN INTEGRATION 

CULTFLAG ~TAR OCCULTED STAR NOT OCCULTED 

ORBWFLAG W MATRIX VALID FOR W MA TRIX U-.'V ALID FOR 
ORBITAL NAVIGATION ORBITAL NAVJGATJON 

STATEFLG PERMANENT STATE PERMANENT STATE 
VECTOR UPDATED VECTOR NOT UPDATED 

INTYPFLG CONIC INTEGRATION ENCK£ INTEGRATION 

VINT FLAG CSM STATE VECTOR LM STATE VECTOR 
BEING INTEGRATED BEING INTEGRATED 

D60R9FLG DIMENSION OF W IS 9 DIMENSION OF WIS 6 
FOR INTEGRATION FOR [NTEGRA TION 

DIMOFLAG W MATRIX JS TO BE W MATRIX IS NOT TO 
USED BE USED 



FLAGWORD 4 
(LOC . 0100) 

NAME BIT SET CLEA i\ 

MRKIDFLG 15 MARK DISPLAY IN NO MARK DlSPLA Y IN 
ENDIDLE ENDIDLE 

PROlDF'LG " PRIORITY DISPLAY IN NO PRIORITY DISPLAY 
ENDIDLE IN ENDIDLE 

NRMIDFLG 13 NORMAL DlSP LAY IN NO NOR~IAL DISPl.AY 
ENOIDLE IN ENDIDLE 

SPARE 12 

M\\AITFJ.G 11 HIGHER PRIORITY NO HIGHF:R PRIORITY 
DISPLAY OPERA TING DISPLAY OPERATING 
WHEN MARK DISPLAY WHEN MARK DISPLAY 
INITIATED INITIATED 

N\\AITFLG 10 HIGHER PRIORITY NO HIGHER PRIOR ITY 
DISPLAY OPERATING DISPLAY OPERATING 
WHEN NOR~IAL WHEN NORMAL DISPLAY 
DISPLAY INITlATF.D INITlATED 

MRK~VFLG ASTRONAUT USlNG ASTRONAUT NOT USING 
KEYBOARD \\li EN )!ARK KEYBOARD \\liEN MARK 
DISPLAY INITIATED DISPLAY l~lTUTED 

NR~INVFLG ASTRONAt:T USING ASTRONAUT NOT USING 
KEYBOARD \\'HEN KEYBOARD \\'HEN 
NORMAL DISPLAY NORMAL DISPI..\Y 
INITIATED INlflAIEO 

PRON\'t'LG ASTRONAUT USISG .o\STRONAUT NOT USING 
KEYBOARD \\"HEN KEYBOARD WHEN 
PRIORITY DISPLAY l'RIORITY DISPLAY 
INITIATED ISITIATED 

l'INBRFLG :\STRONAl.iT HAS ASTRONAUT HAS N01 
INTERFERED \\lTII INTERFERED \\1TII 
EXISTING DlSPL.\ Y EXISTING DISPLAY 

MRUPTFLG MARK O[SPLAY \1ARK OISPLA Y NOT 
INTERRUPTED BY INTERRUPTED BY 
PRIORITY DISPLAY PRIORITY DISPLAY 

N'RUPTFLG NORMAL DISPLAY NORMAL DISPLAY !-<OT 
INTERRUPTED BY INTERRUPTED BY 
PRIORITY on MARK PRIORITY Oil M1\RK 
DISPLAY DISPLAY 

)IKO\'FLAG )tARK DISPLAY OVER NO :i.lARK DISPLAY OVER 
NORMAL NOHMAL 

SPA HE 

XDSPFLAG Mo\RK DISPLAY NOT TO NO SPECl,U MARK 
BE INTEJlRUPTFD INFORMATION 



FLAGWORD 5 
(LOC. u1n 1 

l'-"AME BIT SET CLEAR 

DSKYFLAG " DJS PLAYS SENT TO NO UISPLA YS "':'O OSK)' 
DSKY 

PD!:iPFLAG " RG0 DOES PRIORITY H. &U lX)ES . .;n RM ,\! 
DISPLAY AS D IS UISPL\Y ,\,!) I:': :,,.01 
RESTART PROTECTION ll~:STOREll 

5:-lUFFER " U,V, J ETS DISABLED l ', \ , ..'£TS FNAdl.F. ll 
DU R.I Nti DPS OUklNt.: lWS 
BUHNS (Vt.i:i! B:JRNS (\17J) 

NOTHHOTL " 1,-.11JB IT FU LL PJ:RMI T FULL TP HUTTLI:. 
THRO ITLE 

Ri7 FLAG 11 Ri 7 IS 0:-1 , SUPPRESS H7 7 1S N01 O:{ 
A'.!. RADAR ALARM5 
AND I R1\CKER FAILS 

RNGSCFLG 10 SCALE CHANGE IIAS ;,i(J SCALE C it AN Gk: HAS 
OCCURRED DURti.:c: OCCURRED DURING 
RR READl.!-./ G RR READING 

DMENFLG DIMENSION OF W IS it DIMEl'-'SION or W IS 0 
FOR !NCOR.POHATION FOR INCORJ.'1/RATION 

ZOOM FLAG THROTTLE UP HAS THROTTLE UP 11. ... s NOT 
OCCURRED IN P(;3 YF.T OCCURHED IN P6J 

ENGONFLG ENGINE TURNED or,, E:-.GJNf. TUR.'IEO OFF 

3AXISFLG MANEUVER SPECIFIED MA.'liEU\' rR SPJ::<.:JflED 
BY THREE AXES BY ONE AX IS • Rli0 CALLS 

VEC POlNT 

AORBSFLG P•AXts COUPLES 8J A, All- P·AX!S COUPLES MR, n.11 
OR AJR, Bl L PREFERRED OR 134.F, A:?A PR£HRitE1J 

NORRMON BYPASS RR GIMBAL PERFORM Rk tilMBAL 
MONITOR MONITOR 

SOLNSW LAMBERT DOES NOT LAMBERT CONVERGES 
CONVERGE, OR TIME· OR TIME·RAOIUS 
RAO NEARLY CIRCULAR NON·CIRCULAR 

MGLVFLAG LOCAL VERTICAL CO· :\-flDDLE GIMBAL ANGLE 
ORDINATES COMPUTED COMPUTED 

RENDWFLG W MATRIX VALID W MATRIX INVALID 
FOR RENDEZVOUS FOR RENDEZVOUS 
NAVIGATION NAVIGATION 



S32. lFI 

S32.1F2 

S32.1F3A 

S32. IF3B 

SPARE 

GIMDRVSW 

SPARE 

)IUNFLG 

SPARE 

RED FLAG 

SPARE 

SPARE 

NTARGFLG 

AUX FLAG 

ATTFLAG 

HIT 

15 

1, 

13 

12 

II 

JO 

FLAGWORD 6 
(LOC. 0JU2J 

SET 

DELTA\' AT CS! 
Tli\lE ONE EXCEEDS MAX 

FIRST PASS OF 
NEWTON lTERATJOX 

CLEAH 

DVTI LESS THA:>: l\lAX 

REITERATION OF 
;\'EWTON 

BIT 13 AI\D BIT 12 ft.:KCT!ON AS,\;\ ORDERED P,!\!R 
(1 3, 12) L\,,'DICAT!NG THE POSSIBLE OCCURRENCE OF 
2 NEWTOX ITERATIONS FOR S:12. I IN THE PROGRAM 
I;\' THE FOLLOWING ORDER, (0, Jl (I.E. BIT 13 
RESET, BIT I:? SETI " FIRST NE\\'TON ITERA,TIOX 
BEING DON"E (0.0) .:a FIRST PASS or NEWTON ITERATION 
(1.1) " 50 FT/ SEC STAGE OF SECOND NEWTON ITERA­
TION (1.0) REl\lAINDtR OF NEWTON ITERATION. 

SUCCEEDING PASS 

TRIMGIMB OVEH 

2-PHASE GUIDANCE I.E. 

SERVICER CALLS 
MUNRVG 

LANDL-.;(.i SITE 
RE DESIGNATION 
PERMITTED 

ASTRONAUT DID 
OVERWRITE DEL TA 
OR TPM (P34, P351 

PROVIDrNG IDLE FLAG IS 
NOT SET, SERVICER WILL 
EXERCISE DVMON ON ITS 
NEXT PASS 

LM ATTITUDE EXlSTS 
IN MOON-FIXED 
COORDINATES 

FIRST PASS TIIRU 

TRIMGIMB ~OT OVER 

ONt>PIIASE GUIDANCE I.E. 

SERVICE It CALLS 
CALCRVG 

LA'.\"DCNG SITE Rf.OF.:SIG­
NATIOK NOT PERMITTED 

AST RON A UT DID NOT 
OVERWRITE DEL TA 
VELOCITY 

SERVICER WILL SKIP DVMOS 
ON ITS NEXT PASS EVEN IF 
IDLE FLAG JS NOT SET, IT 
\\ll.L THEN SET AUX FLAG 

NO 1.M ATTITUDE 
.<\V Ail.ABLE IN MOON· 
FIXED COORDINATES 



FLAGWORD 7 
(LOC. 0103) 

NAME BIT SET CLEAR 

IT'SWICH " P3'4-TPI TIME TPI HAS Bt:EN COMPUTED 
TO BE COMPUTED 

MA."'lUFLAG " ATTITUDE MANEUVER SO ATTITUDE MANEUVER 
GOING DURING RR DURCNG RR SEARCII 
SEARCH 

IGNFLAG 13 TIG HAS ARRIVED TIG IIAS NOT ARRJVEO 

ASTNFLAG 12 ASTRONAUT HAS ASTRONAUT llAS NUT 
OKAYED IGNITIOS OKAYED IGNITION 

SWANDlSP ll LANDING ANAl.OC L\NDJNG ASA LOG 
DISPLAYS ENABLED DISPLAYS SUPPRESSED 

NORMSW JO UNIT NORMAL INPUT LAMBERT COMPUTES 
TO LAMBERT lTS OWN UNIT NORMAL 

RVSW 00 NOT COMPUTE COMPUTER FINAL STATF. 
FINAL STATE VECTOR VECTOR IN TIME-TIIETA 
lN TIME TIIETA 

V67FLAG ASTRONAUT OVERWRITE ASTRONAUT DOES NOT 
W-MATRIX INITIAL OVE RWRITE W-MATRIX 
VALUES INITIAL VALUES 

IDLE FLAG NO DV MONITOR CONNECT DV MONIT'CIR 

V37FLAG AVERAGE G (SERVICER) AVERAGE G (SERVICER) 
RUNNING OFF 

AVEGFLAG AVERAGE G (SERVICER) AVERAGE G (SERVICER) 
DESIRED NOT DESIRED 

UPLOCKFL K - KBAR-K FAIL NO K - KBAR-K FAIL 

VERIFLAG CllANGED WHEN V33E OCCURS AT END OF P27 

V82EMJ-'LO MOON V JClNITY EARTH VICCNITY 

TFFSW CALCULATE TPERIGEE CALCULATE TFF 



FLAGWORD 8 
(LOC. 0104) 

NAME BIT SET CLEAR 

RPQFLAG 15 RPQ NOT COMPUTED RPQ COMPUTED 
RPQ VECTOR BETWEEN 
SECONDARY BODY AND 
PRIMARY BODY 

SPARE 14 

NEWIFLG 13 FIRST PASS THROUGH SUCCEEDING ITERATION 
INTEGRATIO~ OF INTEGRATION 

CMOO:-.F'LG " PERMAZ..ENT CSM STATE PERMANENT CSM STATE 
lN LUNAR SPHERE L'\' EART\I SPHERE 

LMOONFI,G II PERMANENT LM STATE PER.\tAZ..ENT LM STATE 
IN LUNAR SPIIERE ~ EARTII SPIIERE 

FLUZ..DISP IU CURRENT GUJDA:-.CE CURRENT GUIDANCE 
DISPLAYS INlllBITED DISPLAYS PERMITTED 

SP.\ Rt-; 

Sl' RFF'LAG L~l ON LLNAR Sl'RFACE LM :-/OT ON LU:,,;AR SURFACE 

INF'INF'LG :-;o cm.IC SOLLTIO:-. CONIC SOLUTION 
ICl,OSL'RE TllROL'GII EXISTS 
1:-.r1:--nv REQUIRED) 

ORDERS\\" !TE R,\ TOR USES ITERATOR liSES 
2ND OROEll 1ST ORDEll STA:,;'OARO 
~rnm,m M ~100£ :'-100£ 

. .\PSl::SW H. DESIRED Ol'TSIOE R DESIRED ISSIDE 
PERICE:STER 4 APOCESTE R PERJCESTER·A POCEKTER 
RASGE IS Tl:'-IE · ftADll'S RAKGE ~ TIMt:·RADlt;S 

C(JG,ffLAG SO COSIC SOLl1TlO~ 4 co:-ac SOLt:TIOt- EXISTS 
TOO CLOSE TO RECTI tC OGA DOt:S NOT 
LIXE,-\R (COGA OVERFLWS1 OVERFLOW) 

SPAil[ 

ISITALGS ISITl ,\L PASS THAL' P ii SECO:-.:D PASS TIIRU P57 

Ju0S\\ THASSf ER .\. ... CLE XE,\R TRASSFER A:-.:GLE :-:or 
3',o DEGREl:.S :-;!::AR :lti0 DEGREES 



FLAGWORD 9 
(LOC. 01031 

NAME BIT SET CLEAR 

SPARE ,. 
FLYR 14 VEHTICAL RISE :O:ON'-\'lc.:lfflC,,\L RISI-. 

(ASCENT GUIDANCE) 

P707IFLG 13 P70 OR P71 IS USING ASCENT P12 IS USING ASCENT 

GUlOANCE GUIDANCE f.QUAT10:0:S 

FLPC 12 NO Pf.61TIOS C'O~TROL POSITlO~ CO~THOL 
lASCENT CUIDANCE) 

FLPI II PRE-JGNITIOS PttASE HEU.'l.AK GUIDAi\CJ,; 
(ASCEt,;T Lt!IOA!'.CE) 

FLRCS 10 RCS lNJECTIO:- MODE MAl'.I. t:NUINt: ~!Ont: 
(ASCENT Gl!IDASCE) 

LET ABORT ABORT PROGRAMS AllOHT PROOKAMS ARF 
ARE ENABLED :-.OT t::,,;ABI.EO 

FLAP APS CONTI.NUEO APS ABORT IS NOT 
ABORT • .\FTER DPS A CONTl!'-l'AT!O~ 
STAGING 
(ASCENT GUil>A.'I/C£1 

ABTTCFLG J2, K2 PARA~tETERS Jl, Kl PARA~1£Tfre,t•sr.o 
USED FOR ABORT t'OH AlSOllT TAHGL11:-lG 
TARGETING 

ROTFLAG P70 AND P71 V.ILL FORCE P70 AND P71 \.\'ILL NOT 
VEHICLE ROTAT!Of'." IN FORCE VEHICLE ROTA-
PREFERRED DIRECTION TION IN THE PREFERltED 

DIRECTION 

QUIT FLAG OISCONTISUE J:-;TEGR COSTL"-CE L'iTEGRATION 

FLT59l'LG I.lH-HR SURFACE NOR\I.\J. M,\RKSlO BF 
PROCEDL'RE l'SF:1 u~ro 1Jl11ll~(; l~fUTF 

Al.GI\ 

MIDIFLG INTEGRATE TO TDEC INTEGRATE TO rHE TIIES-
PRESENT 1"1M E 

MIDAVFLG [NTEGRATION ENTERED lNTEGRATIOS WAS NOT 
FHOM 01".E OF MJOTOAV ENTERED VIA MIDTOAV 
PORTALS 

AVEMIDSW AVETOMID CALLlNG FOR ~0 AVETOMID \\. l!'.TEGR 
W MATRIX INTEGR ALLOW SET UP R:-l , 

VN, PIPTJME 



FLAGWORD 10 
(WC. 0100) 

NAME err SET CLEAR 

/JPARE 15 

INT FLAG 14 INTEORATION IN INTEGRATION NOT IN 
PHOGRE88 PROGRESS 

APSFLAO 13 ASCENT STAGE DESCENT STAGE 

SPAIU: 12 

SPARE II 

SPARE 10 

SPARE 

SPA HE 

HEINTFLG lNTEORATJON ROUTINE INTEORATION 
TO BE RESTARTED ROUTINE NOT TO BE 

RESTAkTED 

SPAHE 

SPARE 

SPARE 

SPARE 

CONTRLFL D,\P CONTROLLING OAP NOT CONTHOLLING 
\'EHICLF.: ATTITUDE VF.ll!CU: ATTITUDf 

NPGNCSAT LA/ff ACTl\'E OAP LABT ACTIVF: PAS!'! 
PASS DONE WITll AN OONF. V.lTII A PGNCS 
AGS INDICATION INDICATION 



FLAGWORD II 
ILOC 0tt>7) 

NAM.E BIT BET CLEAR 

LRBYPAIS " BYPASS ALL LANDING DO NOT BVPABS 
RADAR UPDATES (Rl2) LANDING RADAR UPDATES 

VFAlLFLG 1' UtNDING RADAR VEL I.ANDING RADAR VEL 
FAILED REASONABLE TEST PASSED REASONABLE TES'T 

HFAILFLO l! LANDING RADAR ALT LANDING RADAR ALT 
FAILED REASONABLE TEST PASSED klASONABLE TEST 

VXINH 12 (Rl2) IF Z VELOCITY UPDATE X AXIS \'£LOCITY 
DATA UNREASONABLE BY-
PASS X VELOCITY CP-
DATE ON NEXT PASS 

PITHIGAT 11 PAST HIGATE PREHIOATE 

NOLRREAD 10 ( Rl2) LANDING RADAR LR NOT REPC5ITIONINO 
REPC8ITIONING BY · 
PA88 UPDATE 

XORFLO (RU) BELON LIMIT, ABOVE LIMIT, DO NOT 
INHIBIT X AXIS INHIBIT X AXIS 
OVERRIDE OVERRIDE 

LR[NH LANDING RADAR LANDING RADAR 
UPDATF.S PERMITTED UPDATES INHIBITED 
BY ASTRONAUT BY ASTRONAUT 

VE LDA.TA ( R12) LR VELOCITY LR VELOCITY MEASUREMENT 
MEABUREMENT MADE NO'T MADE 

SPARE 

SPARE 

RNOEDATA (R12) LR ALTITUDE LR AL TIT\IDE MEASUREMENT 
MEASUREMENT MADE NOT MADE 

Rl2RDFLG WAJT UNTIL ALL VEL ALLOW Rl2 
READS DONE BEFORE PROCESSING or 
Rl2 PROCESSING VEL DATA, LR 

VEl. READ OONE 

VFLIHFLO LR VELOCITY FAIL LR VELOCITY FAIL 
LAMP SHOULD BE LAMP SHOULD NOT BE 
FLAIHlNG (Rl2) FLASHn.'O 

Hl"LIHl"LC LR ALTITUDE FAIL LR ALTITUDE FAIL 
LAMP SHOULD BE LAMP SHOULD NOT 
FLASHING (RlZ) BE FLASHING 



FLAGWORD 12 . (RADMODES) 

( LOC . 0118) 

NAME BIT SET CLEA R 

COESFLAG 15 CONTINUOUS DESIGNATE. LGC CHECKS FOR LOCK-ON 
LGC COMMAN~ RR WHEN ANTENNA BE ING 
REGARDLESS or LOCK-ON DESIGNATED 

REMODFLG 14 CHANGE IN ANTENNA NO REMOOE REQUESTED 
MODE HAS BEEN OR OCCURRING 
REQUESTED, I.E. REMOOE 

RCDUOFLG 13 RR CDU-S BEING ZEROED RR CDU-S NOT BEING 
ZE ROED 

ANTENFLG 12 RR ANTENNA MODE IS RR ANTENNA IN MOOE 1 
MODE 2 

REPOSMON 11 REPOSJTION MONITOR . NO REPOSITION TAKING 
RR REPOOITION IS PLACE 
TAKING PLACE 

DESJGFLG 10 RR OESJGNATE RE - RR DESIGNATE NOT RE-
QUESTED OR IN PROGRESS QUESTED OR IN PROGRESS 

ALTSCALE LR ALTITUDE READING IS LR ALTITUDE READING IS 
ON HIGH SCALE ON LOW SCALE 

LRVELFLG LR VELOCITY DATA FAIL NO LR VELOCITY DATA 
FAIL 

RCDUFAIL RR COU FAIL HAS NOT RR CDU FAIL OCCURRED 
OCCURRED 

LRPC6FLG LANDING RADAR PC6ITION LANDING RADAR PC61TION l 
2 

LRALTFLG LR ALTITUDE DATA FAIL. NO LR ALTITUDE DATA 
COULD NOT BE READ FAIL 
SUCCESSFULLY 

RRDATAFL RR DATA FAIL. DATA NO RR DATA FAIL 
COULD NOT BE READ 
SUCCESSFULLY 

RRRSFLG RR RA..'l"GE READING ON RR RANGE READING ON 
THE HIGH SCALE THE LOW SCALE 

AUTOMODE RR NOT IN AUTO MODE. RR IN AUTO MODE 
AUTO MODE DL'SCRETE £S 
NOT PRESENT 

TURNONFL RR TURN-ON SEQUENCE IN NO RR TURN-ON SEQUENCE 
PROGRESS. (ZERO COUS. IN PROGRESS 
FIX ANTENNA MODE) 



FLAGWORD 13 (DAPBOOLS) 
(LCX:. 0111) 

NAME BIT SET CLEAR 

PULSE FLO ,. MINIMUM IMPULSE COMMAND NOT IN MINIMUM IMPUL.SE 
!PULSES) MODE. IN ATTITUDE HOLD COMMAND MODE (V77) 

( V76) 

USEQRFLG 14 GJMBAL UNUSABLE USE TRJM OIMBAL MAY BE 
(USEQRJTS) JETS ONLY USED 

CSMOKFLG 13 CSM DOCKED. USE BACKUP CSM NOT DOCKED TO LM 
(CSMDOCXD) DAP 

OURRCFLG 12 CURRENT OAP PASS lS CURRENT OAP PASS I8 
(OURRCBIT) RATE COMMAND NOT RATE COMMAND 

ACC4-2FL 11 4 JET X-AXIS TRANSLA- 2 JET X-AXIS TRANSLA-
(ACC40R2X) TJON REQUESTED TION REQUESTED 

AORBTFLQ 10 B-SYSTEM FOR X-TRANS- A-SYSTEM FOR X -TRANSLA-
(AORBTRAN) LATION TION (PRE FERREO) 

XOVINFLG X-AXIS OVERRIDE LOCKED X-AXIS OVERRIDE ONLY 
IXOVINHIB) OUT 

DRlFTDFL ASSUME ZERO OFFSET USE OFFSET ACCELERATION 
(DRJFTBIT) DRIFTING FLIGHT ESTIMATE 

RHCSCFLG NORMAL RHC SCALnrn FINE RHC SCALING 
(RHCSCALE) Rl:QUESTED RE~EBTEO 

ULLAOFLO ULLAOE REQUESTED BY NO INTERNAL ULLAOE 
(ULLAOER) MISSION PROGRAM REQUESTED 

DB8L2FLG 5 DEG. DB SELECTED 1.0 OR 0,3 DEG, 
BY CREW DB SELECTED BY CREW 

DB8ELFLO MAXIMUM DEADBAND MINIMUM DEADBAND 
(DBSELECT) SELECTED BY CREW SELECTED BY CREW 

(1. 0 DEGREES) (0. 3 DEGREES) 

ACCOKFLG CONTROL AUTHORITY RESTART OR FRESH START 
(ACC8OKAY) VALUES FROM 1/ ACCS SlNCE LAST 1/ ACCS 

USABLE OOTPUTS SUSPECT 

AUTR2FLG THESE FLA08 ARE USED TOGEntER TO lNDICATE ASTRO-
(~UTORATE 2) NAUT CHOSEN KALCMANU MANElNER RATES 

(0, 0) • (BIT 2, BIT l) • 0. 2 DEG/ SEC 
(0, 1) • 0. 5 DEG/SEC 

AUTRlFLO (1,0) • 2.0 DEG/ SEC 
(AUTRATE 1) (l, 1) • 10. 0 DEG/ SEC 



NAME 

YZTACK 

DACFLAGl 

DACFLAG2 

OSPLYALT 

CALLGMBL 

JUSTIN 

PBIT 

QRBTT 

SKIPP 

ACCSET 

NAME 

ALLOWGTS 

SKIPU 
SKIPV 

COTROLER 

INGTS 

BIT 

LOCATION RCSFLAGS 
(FLAGS INTERNAL TO OAP) 

SET CLEAR 

FIRST LEG OF TACKlNG 
PATTERN FOR Y OR Z 
TRANSLATION WITH A 
JET FAILURE. 

ENABLE tMU ERROR 
COUNTERS. DAC'S HAVE 
BEEN ZEROED. USED IN 
CONJUNCTION WITH BIT 
3 IN ATTITUDE-ERROR 
DISPLAY ROUTINE. 

!MU ERROR COUNTERS 
SHOULD BE DISABLED 
IN ORDER TO ZERO 
OAC'S . USED IN CON­
JUNCTION WITH BIT 2 L~ 
ATTITUDE-ERROR DIS­
PLAY ROUTINE. 

DISPLAY ATT IJ'U DE 
ERRORS. 

REQUESTS SETTlNG OF 
GJM'BAL-DRIVE BITS IN 
CHANNEL 12 (J.E., 
PERFORM ACDT ,._ Cl2J. 

SECOND LEG or TACKING 
PATTERN . 

COUNTERS PRESUMED OK. 

COUNTERS PRESUMED OK. 

COMPUTE TOTAL ATTITUDE 
ERRORS WHEN NEEDED. 

00 NOT SET GIMBAL-DRIVE 
BITS IN CHANNEL 12 (I.E., 
DO NOT PER FORM ACDT 
- C12) . 

6,7,8 NOT USED 

lU 

11 

12 

13 

RIIC STICK OUT OF 
DE TENT ON LAST PASS. 

DIRECT RATE MODE OF 
MANUAL RATE COM­
MAND REQUIRED IN 
PA.XIS. 

DIRECT RATE MOOE OF 
MANUAL RATE COM­
MAND REQUIRED IN 
Q, R AXES. 

PERFORM CONTROL OF 
PA.XIS IN NEXT PASS, 

A JOB TO DO 1/ ACCS 
HAS BEEN SET UP SINCE 
THE LAST FRESH START 
OR RESTART. 

RHC STICK NOT OUT OF 
DETENT ON LAST PASS. 

DIRECT RATE NOT REQUIREI:: 
ll'j,P AXIS. 

DIRECT RATE NOT REQUIRE[ 
IN Q, R AXES. 

SKIP CONTROL or p AXIS 
IN NEXT PASS. 

SET UP A JOB IN DAPIDLER 
TO DO 1/ ACCS. 

14,15 NOT USED 

MISC. DAPFLAGS 
SET 

THRUST OFFSET SMALL 
ENOUGH TO USE GTS FOR 
ATTITUDE CONTROL. 

EXERClSE CONTROL FOR 
INDICATED '' AXIS" 

CLEAR 

THRUST OFFSET TOO LARGE 
TO USE GTS FOR ATTITUDE 
CONTROL. 

SKIP CONTROL FOR INDl­
r.ATED "AXIS" 

INDICATOR Of CONTROL SYSTEM EMPLOYED IN CURRENT 
OAP PASS: 

"0 INDICATES GTS: LM-ALONE CASE . 
> 0 INDICATES GTS: CSM-DOCKED CASE. 
< 0 INDICATES RCS, 

GTS PRESENTLY CON­
TROLLING ATTITIJDE. 

RCS PRESENTLY CONTROL­
LING ATTITUDE. 





STAR/ PLANET LIST 

OCTAL RIGHT 
STAR VIS. ASCENSION DECLINATION 
CODE NAME MAG. (HR, MIN.) (DEG. MIN.) 

ALPHA ANDROMEOAE (ALPHERATZ) 2.1 " •28 53 
BETA CETI (DIPHDA) 2.2 42 ·18 11 
GAMMA CASSIOPEIA[ {NAVI) 2.2 0 54 •fiO 27 
ALPHA ERJOANI (ACHERNAR) 0.6 " -57 25 
ALPIIA URSAE MINORIS (POLARIS) 2. 1 • 58 . ., 06 

6 THETA ERIDANI (ACAMAR) 3.4 57 ·40 2G 
7 ALPHA CETI (MENKAR) 2.8 00 •03 5!i 

10 ALPHA PERSEI (MIRFAK) 1.9 22 •'9 H 
11 ALPHA TAURI (ALDEBARAN) I.I 34 •Hi " 12 BETA ORIONIS (RIGEL) 0.3 12 ·08 15 
13 ALPHA AURIGAE (CAPELLA) 0.2 !3 •45 57 
H ALPJI,\ CAR!NAE (CANOPUS) -0.9 23 ·52 " 15 ALPHA CANIS MAJOR IS (SIRJUS) -1.li 6 H ·16 40 
lb ALPIIA CANIS MINORIS (PROCYON) 0 . 5 37 •05 " 17 GAMMA VELORJUM (REGOR) !.9 ., .47 14 
20 IOTA URSAE MAJORlS (DNOCES) 3, l 50 ... JO 
21 ALPHA HYDRA[ (ALPHARD) 2.2 2ti -08 JO 
22 ALPHA LEONIS (REGULUS) 1.3 10 •• ·12 o, 
23 BETA LEONIS (DENEBOLA) 2.:? 11 " •H .. I(; ,. GAMMA CORVI (GJENAH) 2. 8 12 13 ·17 ,0 

25 ALPHA CRUCJS (ACRUX) 1.6 12 24 -V2 " 26 ALPHA VIRGINIS (SPICA) 1.2 13 23 ·10 58 
27 ET A URSAE MAJORIS (ALKAID) 1.9 13 46 •<9 JU 
30 THETA CENTAUR! (MENKENT) 2 . 3 H o, -3(l 11 
31 ALPHA BOOTIS (ARCTURUS) 0.2 " 14 •!9 " 32 ALPHA CORONAE BOREALIS 

(ALPHECCA) 2. 3 15 " •21; 50 
33 ALPHA SCORPII (ANTARES) 1.2 16 27 ·26 21 
34 ALPHA TRJA,'JGULI AUSTR. (ATRIA) 1.9 16 43 ·Gb " 35 ALPHA OPHIUCIII (RASALHAGUE) 2.1 17 33 ·12 :JG 
36 ALPHA LYRA£ (VEGA) 0.1 18 36 •J8 " 37 SIGMA SAG ITT ARII (NU'NKI) 2.1 18 53 -2V 20 

" ALPHA AQUJLAE (ALTAIR) 0 . 9 19 " •08 " 41 BETA CAPRICORN! (DAlHH) 3.2 20 " ·1' " 42 ALPHA PAVONIS (PEACOCK) 2. 1 20 23 -5G " 43 ALPllA CYGNI (DENEB) 1.3 20 40 •45 O!i 
H EPISILON PEGASI (ENIF) 2. 5 21 42 •09 " 45 ALPHA PIC.15 AUSTRINUS 

(1-'0MAL!IAUT) 1.3 22 56 ·29 49 

46 SUN 

" EARTH 
50 MOON 
OU PLANET 

STAR NO. STAR NO. STAR :-o. 

ACA..\.tAR 6 CANOPUS H MIRFAK 10 
ACHERNAR ' CAPELLA 13 NAVI 3 
ACRUX 25 DABIH " NUNKI Ji 
ALDEBARAN 11 DENEB '3 PEACOCK 42 
ALKAID 27 DENEBOLA 23 PROCYON 16 
ALPHARD 21 OIPHDA 2 POLARIS ' ALPHECCA 32 ONOCES 20 RASALHAGUE as 
ALPHERATZ I ENIF .. REGOR 17 
ALTAIR ,o FOMALHAUT 45 REGULUS 22 
ANTARES 33 GIENAH 24 RIGEL 12 
ARCTURUS 3! MENKAR 7 SIRIUS " ATRIA 34 MENKENT JO SPICA 26 

VEGA 36 



LGC COUNTER INTERRUPTS 
LGC MEMORY 
LOCATION 
(COUNTER) NAME REMARKS SCALE RANGE 

0024 TIME2 STORES MOST SIGNinCANT INCREMENTS OVERJ-'LOWS 
TIME WORD EACH EACH 31D, 

163.84 SEC 1H,39M,14.SSB 

0025 TIME l STORES LEAST INCREMENTS OVERFLOWS 
SIGNU1CANT Tut[ WORD EACH EAC'!: 

0.01 SEC Ui3,84 S!:C 

0026 TIME 3 TIME COUNTER FOR INCREMENTED 
T-3RUPT EACH :o MS 

0027 TIME 4 TIME COUNTER FOR t:KRF.MENTF.O 
T-◄RUPT EACH HJ \IS 

0030 TIME~ TIME COUSTER fl)R INCREMENTl:.D 
REACTION CONTROL EACH 10 MS 

0031 TIME 6 TIM~ COUNTER FOR DECREMENTED 
REACTlON CONTROL 0.625 MS 

0032 CDUX COUNTS :a:6 9 PULSES 39.$5 SEC/ •180° 
},'ROM X INERTIAL CDl! COUNT 

0033 CDU Y COl.:NTS .1:Ai!I PULSES :.19.65 SE<.: / s.180° 
FROM Y L"wERTlAL CDU COUNT 

003◄ CDU Z COUNTS :sl:i/J PULSES 39,&5 SEC/ •18U
0 

FROM Z INERTIAL CDU COUNT 

0035 CDU T COUNTS ,.A, PULSES 39.55 SEC; • 10° 
FROM RADAR TRUNNION CDU COUNT 

0036 CDU S COUNTS st,,& PULSES :19.35 SEC/ •ldU 
0 

FROM RADAR SHAFT CDU COUh'T 

0037 PIPA X COUNTS :6:llB PULSES 1.0 C~I/SEC/ .t.163113 
FROM X P1PA COUh'T 

..... PIPA Y COUNTS si!lS PU 1.SES 1.0 CM/ SEC/ sl6:S!l3 
FROM Y PiPA COUNT C~/ SEC 

00<1 PI PA Z COUNTS .r.~ PULSES 1.0 CM / SEC/ •16383 
f'ROM Z PIPA COUNT CM/StC ... , Q-RHCCTR COUNTS PITCH•~ PULSES 3. 82 COUNTS/ •11° 
rROM RHC 

0043 P - RHCCTR COUNTS YAW stJ/j 3. 82 COUNTS? Ulo 
PULSES f'ROM RHC DEG .... R-RHCCTR COUNTS ROLL s.M 3. 92 COUNTS/ •110 
PULSES FROM RHC DEG .... IN LINK CONVERTS SERIAL UPLINK 
DATA lNTO PARALLEL 
IN FORMATION 

0046 RNRAD CONVERTS SERIAL RADAR 
DATA INTO PARALLEL 
INFORMATION 

0047 GYROCMD OUTPUT PULSES TO .625 SEC/ d . 0° 
SELECTED GYRO COUNT 

oo,o CDUXCMD OUTPUT PULSES TO X 158,2 SEC/ •16.88° 
(OUTER) CDU COUNT 

0051 CDUYCMD OUTPUT PUUn;s TO y 158.:2 SEC/ •16.88° 
(INNER) CDU COUNT 

00'2 CDUZCMD OUTPUT PULSES TO Z 158.2 SEC/ •16.88° 
(MIDDLE) CDU COUNT 

0053 COUTCMD OUTPUT PULSES TO 39,55 SEC / :1tl6.88o 
TRUNNION CDU COUNT 

,5667 PPS/ s200 FPS 
COUNT 



LGC COUNTER INTERRUPTS (CONT) 

LOC MEMORY 
LOCATJON 
(COUNTER) NAME REMARKS SCALE RANGE 

0064 COUSCMD OUTPUT PUUlES TO SHAFT 158. 2 SEC/ :1: 16.88° 
CDU COUNT 

• 5667 FPS/ :1: 200 FPS 
COUNT 

0055 THRUST THRUST ORNE FOR METER 3 LBS/COUNT 9450 LBS 
DlSPLAY AND ENGINE 
CONTROL 

0060 ALTM OUTPUT PULSES TO 2. 345 FT/ 0~60000 FT 
ATTITUDE AND ALTITUDE COUNT 
RATE METERS O. 5 FPS/ ::1: 500 FPS 

COUN T 

CHANNEL 14 GYRO SELECT 

BITS 9 8 7 GYRO 9 8 7 GYRO 

0 0 0 - l 0 0 

0 0 l • X l 0 I -x 

0 l 0 • Y l l 0 -Y 

0 l l •Z l 1 1 -z 

CHANNEL 13 RADAR DATA SELECT 

A B C FUNCTlON A B C FUNCTION 

0 0 0 NONE 1 0 0 Lk X VELOCITY 

0 0 1 RR RANGE 1 0 1 LR Y VELOCITY 

0 1 0 RR RANGE RATE 1 1 0 LR Z VELOCITY 

0 1 1 NONE 1 1 1 LR RANGE 



... 

LM RCS JET CONTROL AXES 

RCS FUEL SYSTEM 

LM+X 
1+-PI 

JET 01:810.'rfATION 

A 4 D 

JAD 

AIU 

EXHAUST DIRECTION 

The utronaut can dtaable Jeta on 

0 

The P, Q • R &xi• d•lpatiou are 
ued with rotatiana and !be X, Y fa Z 
d•tpation, ■re used wttb tl'aMla­
tJOM, U • V are u■ed with both, 

each QUAD ~ and aceordtns 
to RCS fl.I.el ayateme, 



~M OAP JET SELECTION ROTATION 

-YAW 

1. MR - B2L - Al F - 83A I. BlL - AJR - A2A - B4F 
2. AIF-B3A 2. BIL - A3 R 
3. A◄ R - B2L 3. A2A - 84F 
4. A4R-B3A 4. A3R - A2A 
5. B2L - B3A 5. BIL - A2A 
6 . B2L - AlF 6. BIL - B4F 
7. A4R - Alf 7. A3R - 84F 

• ROLL - ROLL 

(•V) •(U) (-V) (·U) 

84U - A20 BID - A3U B2U - A40 AIU - B3 
84U 810 82U 830 
A20 AJU A<D AlU 

•PITCH -PITCH 

( - V ) (•U) (•V) (-U) 

B2U-MD BID - AJU B4U - A2D AIU - B3 
82U 810 B4U B30 
A40 AJU A20 AIU 

•for Roll&. Pitch, a combination of the U-V lists wlll be selected. 

LM OAP JET SELECTION - TRANSLATION 
(X-POLJCY SELECTED IN OAP LOAD) 

-x 

1. BID - B3D - A40 - A2D 1. AlU - AJU • B2U - MU 
2. BID - B30 
3. A4D - A2D 

1. BlL - B2L 
B2L - B4F/ A2A • 
BIL - AlF/ BJA• 

•Z 

L B3A - A2A 
BJA - AJR/BlL• 
A2A - B2L/ A4 R'" 

2. B2U - B4U 
3. AIU· A3U 

-Y 

1. A4R • AJR 
A3R - B3A/A1Y­
A4R - 84F/ A2A'"' 

.z 

1. Alf- 84F 
B4 F - A4R/82L• 
AJF- BIL/AJR• 

•Theae are alternate tranalatton policies that result In a tacking maneuver. Two 
Jeta alternate (/) on-off, the third remains on. 



Rl 

LM AUTOPILOT CONFIGURATION DATA 
(NOUN46) 

OAP DATA LOADED INTO COMPONENT Rl UPON REQUEST BY t'LASHING VOl N46 

Rl • ABCDE 

VEHtCLE X-TRANSLATION MAX· MANUAL ATTITUDE AUTOMATIC 
CONFIGURATION JET SELECT MANEUVER OEADBAND MANEUVER 

RATE RATE 
(ROTATION) (ROTATION) 

1 • ASCENT 0 "' 2 JET 0 s 4.0 DEG/ SEC 0 ,. s0.3 DEG 0 " O. 2 DEG/ SEC 
RCS A 

2 "' DESCENT l • 20.0 DEG/ l • .tl.ODEG I "'0. 5 DEG/ SEC 
SEC 

3 • DOCKED I • 2 JET 
RCS B 2 • *5.0 DEG 2 • 2.0 DEG/SEC 

2 • 4 JET 3 , 10.0 DEG/ SEC 
RCS A 

3 • 4 JET 
RCS B 

DIGlT A DIGIT B DIGIT C OIGtT D DIGIT E 



RADMODES - CH 33 CORRELATION 
RADMOOES CHANNEL 33 

BIT DESC RIPT ION DESC RI PTION 

15 CONTINUOUS DES IGNATE 

14 REMODE 

13 RR ZERO 

12 RR MODE (ANTENNA) 

II MONITOR RE POSITION 

JO DESIGNATE 

9 LR HIGII SCALE LR RANGE LOW SCALE 

8 LR VELOCITY DATA FAIL LR VELOC ITY DATA GOOD 

7 RR CDU FAIL CHANNEL 30 RR COU F AIL 

G LR ANTENNA POSITION i2 LR ANTENNA POSITION 1 

5 LR Pai lTION DATA GOOD L R DATA GOOD 

4 RR DATA GOOD RR DAT A GOOD 

3 RR IIIGH SCALE RR RANGE LOW SCALE 

2 RR AUTO MODE RR POWER ON/ AUTO 

I RR TURN- ON 

IMODES 30 - CH 30 CORRELATION 
BIT !MODES 30 CHANNEL 30 

DESC RI PTION (l?,,,'V. LOGIC) 
DESC RIPTION 

15 JSS TEMP IN LIMITS JSS TEMP IN LIMITS 

14 lSS TURN ON REQUEST JSS TURN ON REQUEST ---
13 !MU FAIL IMU FAIL 

12 ICDU FAIL ICDU FAIL 

ll IMU CAGE IMU CAGE 

10 PJPA FAIL 

9 !MU OPERATING IMU OPERATE 

8 SECOND TURN ON SAMPLE 

7 FIRST TURN ON SAMPLE 

• IM\J BEIN G JNIT IALIZED 

5 PIPA FAIL INHIBIT {PROGRAM 

CAUTION) 

4 !MU FAJL INI--DBIT 

3 ICDU FAIL INHIBIT 

2 TURN ON DELAY SEQUENCE FAIL 

I PIPA FA IL INHIBIT 

( ISS WARNil'W) 

IMODES 33 - CH 32 & 33 CORRELATION 
BIT !MODES 33 CHANNELS 32 

DESCRlPTION li 33 (INVE RT E D 
LOGIC) 
CHANNEL 
DESC RI PTION 

14 PROCEED KEY PRESSED 32 P ROCEED KEY P RESSED 
---

13 PIPA FAIL 33 PJPA FALL 

12 DOWNLINK TOO FAST 33 DOWNLINK TOO FAST 

II UPLINK TOO FAST 33 UPLINK TOO F AST 

• ENABLE OAP 

l LAM PT EST fN PROGRESS 



LGC CHANNEL ASSIGNMENTS 

BIT BIT BIT BIT 81T BIT BIT BIT BIT BIT 81T BIT BIT BIT BIT CHANNl:L 

" .. " " II " . ' 7 . ' . ' . I C U◄ RCS •1 3 RCS 110 RCS IV RCS '6 RCS 15 RCS f2: RCS tl RCS ' BIO AIU A20 82U B 30 AJU A◄ O B◄U 
•lfi RCS •~ RCS • 8 RCS 1 12 RCS Ill RCS- 1 URCl$ URCS f7 RCS . 
IIIL A•ut AJR B2L A2A ~.~ B◄ F B3A 

RELAY Rrt.AT REU.Y RELAY REL-\Y RELAY RELAY RELAY RELAY RELA Y REUY RELAY RELAY .. LAY RELAY lO 
ADRS ~ .,, .. , ADRS 2 ADRS I BIT II BIT UI BIT 9 BIT$ BIT i BIT 6 BIT 5 BIT• BIT 3 811' 1 BIT I 

£NGIN£ £:-.GI~£ CAUT ION TEST i<)PERATOF VN KEY TEMP UPLINK OM PU 'tER ISS II IC orr ON RESET CONNECTOR ERROR FLASII REL CAUTION ACTY ACTY WARNtNG 
LA MP LAMP LAMP LAMP LAMP 

ISS TURNON RRESA RLE ... P06 ' •ROLL -ROLL • PITCH PITCH OlSPU.Y EN,\B LE ZE RO lMU COA RS E ENABLE 'Z.ERO 12 
Ott.A':' .AUTOTRK CO~ · CIMBAL CIMBAL CtMBAL Cl.MBAL INERTIAL 1MU£ 11ROR CDU ALIGN !!~!!~! RRCDU 0 
COMPLETE ~ ,u.:n TRIM TRIM TRIM TRtM DATA COUNTER ENABLE 

ENABLE RESIT RESET RESET ENABLE TEST RHC £"'1.ABLE D1'11.SK UNUSED RAO.\R RADAR RADAR RADAR " T6RUPT TRAP'1 TRAP 118 TRAP 31.A STA!"DB\' ALARMS READ RIIC CTR V.'D ORD ACTY . • ' 
DRIVE DJUVE DRIVE DRIVE DRIVE GYRO GY!\O GYRO GYRO GYI\O THRUST ALT ALT UNUSED .. l] CDUX C DUY CDUZ CDU T CDU S ACTY MtNUS • ENABLE DRIVE METER RATE 

KEY KEY KEY KEY KEY " ... <M >M 2M lM 

DESCE NT - DESCENT• MARK MARK Y MARX X 11 
REJECT 

Tl:NP [SSTtJRNON IMU ICDU IMU G N CON IMU RRCDU DISPLAY AUTO ABORT ENGINE 
UNUSED 

ABORT ,. . 
DI LIMHS REQUEST FAIL FAIL CAGE Of S.C OPtR FAIL INERTIAL ntHO'rTLE STAG ! ARMED 

IC DATA R[Q (APS) (DPS) 

ATTCONTRO AUYO ATT .z • z . y • y • X • X - AZjLPD) •AZ (LPD) - YMI •YMI - EL (LPD) •EL (LPD) ... 
OOTpF STABIU· HOLD TRANS TRANS TRANS TRANS TRANS TRANS • RMI tRMI - PM( +PMI 
DET&HT ZATION 

PROCEED ~~'fr.AL 
GJ MDOF'F T l ~- 11 T9- I:! T 13-15 T 14 - 16 T 6 - 1 T 1- 3 T 5-1 T 2-4 ,, . 

FAIL FAIL FAIL FAIL FAIL FAlL FAIL FAIL 

ooc ICOMPUTEII PIPA DNLNK UPLINK BLOCK LR RANG LR VEL I.R L R LR ALT RR DATA RR RANOE RR PWR ,,. 
ALARM \\ ARl\' ISG FAIL T OO FAST TOO FAST UPt.rNK LO SCALE DA 't GOOD POS :! P06 I DAT. GOOD GOOD LO SCALE ON AUTO 

C 8CA I.-\R 8CA l.-\R COUNT ER VOLTAGE SITE RUPTI.OC TC PAIUTY PARlTY 
oousu· WATCH:.CA:ol TRAP FAIL FAIL 77 
YfU:(l FAIi. FAIL FAIL 

FAIL 
FAIL 

FAIL E- MEM (80TH) 

l5 .. " " II .. . I ' ' . • • 3 • I 

- BITS WITHIN DARK LINES 
ABE PONCS EXTERNAL OfTERFACES 

•INVERTED LOOIC 



NOTES 



GM 


