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BLOCK ll BASIC INSTRUCTIONS 

INSTRUC- ORDER INSTRUC- ORDER 
TION CODE DESCRIPTION 1.1n C OLE DESCRIPTION 

HAD K 06. ADD K LXCH E 02.2 EXCHANGE L AND E 

ADS E 02. 6 ADD TO STORAGE E MASK K 07. MASK WITH K 

AUG E. 12.4 AUGMENT E MP K 17. MULTIPLY K 

BZF F 11.2 BRANCH ON ZERO 
11.4 .TO FIXED F 
11. 6 MSU E 12.0 MODULAR SUBTRACT E 

BZMF F 16.2 BRANCH ON ZERO 
16. 4 OR MINUS TO 
16.6 FIXED F 

CA K ' 03. CLEAR AND ADD K NOOP 03.0000 NO OPERATION (E) 
CAE E 03. CLEAR AND ADD E 
CAF F 03. . CLEAR AND ADD F NOOP TCF 1+1 NO OPERATION (F) 

005 E 01.0 COUNT, COMPARE, AND ovsx< 05.4000 OVERFLQW SKIP; TS A 
SKIP ON E 

QXCH E 12. 2 EXCHANGE Q AND E 
COM 04.0000 COMPLEMENTA 

RAND H 10. 2 READ AND "AND" H 
cs K 04. [CLEAR AND 

SUBTRACT K READ H 10.0 READ H 

CYL .0022 CYCLE LEFT RELINT 00.0003 RELEASE INHIBIT 
INTERRUPT 

CYR .0020 CYCLE RIGHT 
‘ RESUME 05.0017 RESUME INTERRUPTED 

DAS E _ 02.0 DOUBLE ADD TO PROGRAM 
STORAGE E 

RETURN 00. 0002 RETURN; TC‘Q 
DCA K 13. DOUBLE CLEAR 

AND ADD K ROR H 10. 4 READ AND "OR" H 

DCS K 14. DOUBLE CLEAR AND RXOR H 10. 6 READ AND EXCLUSIVE 
SUBTRACT K "OR" H 

DCOM 14. 0001 DP COMPLEMEN’I‘ A,L SR . 0021 SHIFT RIGHT 

DDOUBL 02. 0001 DP mUBLE A, L SU E 16. 0 SUBTRACT E 

DIM E 12. 6 DIMINISH E TCAA 05. 4005 TRANSFER CONTROL 
TO ADDRESS IN A; TS Z 

DOUBLE 06. 0000 DOUBLE A 
TC K 00. TRANSFER CONTROL 

DTCB 05. 2006 DP TRANSFER TO K 
CONTROL BOTH BANKS 

TCF F 01. 2 TRANSFER CONTROL 
DV E 11.0 DIVIDE BY E 01. 4 TO FIXED F 

01 . 6 
DXCH E 05.2 DOUBLE EXCHANGE 

A,L WITH E ,  E + 1 

E00? . 0023 EDIT OPERAND TS E 05. 4 TRANSFER TO STORAGE 
E 

EXTEND 0. 0006 EXTEND 
WAND H 10. 3 WRITE AND "AND" H 

INCR E 02. 4 INCREMENT E 
WOR H 10. S WRITE AND "OR" H 

INDEX E 05.0 INDEX NEXT BASIC . 
INSTRUCTION WITH E WRITE H 10. l WRITE H 

INDEX K 15. INDEX NEXT EXTRA- XCH E 05. 6 EXCHANGE A AND E 
CODE INSTRUCTION 
WITH K ZL 02.2007 ZERO L; LXCH ZERO 

INHINT 00. 0004 INHIBIT INTERRUP'I' 7Q 12. 2007 ZERO Q; QXCH ZERO 



MARK X 0R Y-RETICLE 
INCREMENT LGC TIME (DECIMAL) 
TERMINATE TRACKING (P20+P25) 

VERB CODES 

54 
DISPLAY OCTAL COMP 1 IN R1 55 
DISPLAY OCTAL COMP 2 IN R1 56 
DISPLAY OCTAL COMP 3 IN R1  57 
DISPLAY OCTAL COMP 1 ,  2 IN R1. R2 58 
DISPLAY OCTAL COMP 1 , 2 , 3 ,  IN R 1 , R Z , R 3  5 9  
DISPLAY DECIMAL (R1  0R R1, R2 OR R1, R2.  60  
R3) V 6 1  
DISPLAY DP DECIMAL (R1,  R2) (TESTS ONLY) 

6 2  

6 3  
MONITOR OCTAL COMP 1 IN R1 64 
MONITOR OCTAL COMP 2 IN R1  6 5  
MONITOR OCTAL COMP 3 IN R1 
MONITOR OCTAL COMP 1 , 2  IN R 1 , R 2  66 
MONITOR OCTAL COMP 1,  2 . 3  IN R I , R 2 . R 3  
MONITOR DECIMAL IN R 1  OR R1.R2 CR R19 
32.  R 3  6 7  
MONITOR DP DECIMAL (R1,R2) (TEST ONLY) 68  

LOAD COMPONENT 1 INTO R1 7 1  
LOAD COMPONENT 2 INTO R2 7 2  
LOAD COMPONENT 3 “0R3 7 3  
LOAD COMPONENT 1 ,  2 INTO R I .  R2 74 
LOAD COMPONENT 1 ,  2 ,  3 INTO R1, R2,R3 

DISPLAY FIXED MEMORY 

REQUEST EXECUTIVE 
REQUEST WAITLIST 78  
RECYCLE PROGRAM 7 9  
PROCEED WITHOUT DSKY INPUTS 8 0  
TERMINATE FUNCTION 81 
TEST LIGHTS 82 
REQUEST FRESH START 8 3  
CHANGE PROGRAM (MAJOR MODE) 84 

85 
86  

ZERO CDU-S (SPECIFY N20 OR N72) 87 
COARSE ALIGN CDU (SPECIFY N20 OR N72) 88  
FINE ALIGN IMU 89 
LOAD IMU ATT ERROR METERS 
TERMINATE RR CONTINUOUS DESIGNATE 90 
(V41N72 OPTION 2) 

92 
INITIALIZE AGS (R47) 93 
REQUEST DAP DATA LOAD ROUTINE (R03) 94 
REQUEST CREW DEFINED MANEUVER 95 
ROUTINE (R62) ‘ 
PLEASE PERFORM 96 

97 
MARK X-RETICLE 98 
MARK Y-RETICLE 99 

PERMIT LANDING RADAR UPDATES 
INHIBIT LANDING RADAR UPDATES 
COMMAND LR T0 POSITION 2 
DISPLAY VEHICLE ATTITUDE RATES(FDAI) 
DISPLAY DAP FOLLOWING ATTITUDE 
ERRORS (FDAI) 
DISPLAY TOTAL ATTITUDE ERRORS WITH 
RESPECT TO NOUN 22(FDAI) 
SAMPLE RADAR ONCE PER SECOND (R04) 
REQUEST S-BAND ANTENNA ROUTINE (R05) 
SET FLAG TO DISABLE U,V JETS DURING 
DPS BURNS 
VEHICLES ARE ATTACHED. MOVE THIS 
VEHICLE STATE VECTOR TO OTHER 
VEHICLE STATE VECTOR 
DISPLAY w MATRIX 
DISABLE TERRAIN MODEL 

CAUSE RESTART 
UPDATE LIFTOFF TIME (p27) 
UNIVERSAL UPDATE-BLOCK ADR (P27) 
UNIVERSAL UPDATE-SINGLE ADR (P27) 
UPDATE LGC TIME (OCTAL) (P27) 
lNITIALlZE ERASABLE DUMP VIA 
DOWNLINK (v74) 
ENABLE U AND v JET FIRINGS DURING 
DPS BURNS 
MINIMUM IMPULSE COMMAND MODE (DAP) 
RATE COMMAND AND ATTITUDE HOLD 
MODE (DAP) 
LR SPURIOUS RETURN TEST START (R77) 
LR SPURIOUS RETURN TEST STOP (R77) 
UPDATE LEM STATE VECTOR 
UPDATE CSM STATE VECTOR 
REQUEST ORBIT PARAM DISPLAY (R30) 
REQUEST REND PARAM DISPLAY (1131) 

DISPLAY RR LOS AZIMUTH AND ELEVATION 

REQUEST RENDEZVOUS FINAL ATTITUDE 
ROUTINE (R63) 
REQUEST RENDEzvo'Us OUT or PLANE 
DISPLAY (R36) (NON AVE G) 
DISPLAY BANK SUM(Poo ONLY), 
OPERATE IMU PERFORMANCE TEST (p07) 
ENABLE w MATRIX INITIALIZATION 

N0 UPDATE 0F EITHER STATE VECTOR 
(p20 OR P22) 
INTERRUPT INTEGRATION AND GO TO P00 
PERFORM ENGINE FAIL PROCEDURE (R40) 

PLEASE ENABLE ENGINE IGNITION 



NOUN CODES 

DATA DISPLAYED COMPONENTS 8: SCALING RESTRIC- 
TIONS 
(SEE CODE) 

00 
0 1  SPECIFY MACHINE ADDRESS (FRACT.) 3 COMP .XXXXX 
02  SPECIFY MACHINE ADDRESS (WHOLE) 3 COMP XXXXX. 
0 3  SPECIFY MACHINE ADDRESS (DEGREES) 3 COMP XXX.XX DEG 
o4 ANGULAR ERROR/DIFFERENCE 1 COMP XXX. XX DEG 
05 ANGULAR ERROR/DIFFERENCE 1 COMP XXX.XX DEG 
06 OPTION CODE 3 COMP OCTAL ONLY 

' 0 7  ECADR OF WORD TO BE MODIFIED 3 COMP OCTAL ONLY 
ONES FOR BITS TO BE MODIFIED OCTAL 
1 TO SET 0R 0 TO CLEAR SELECTED BITS OCTAL 

LOADING NOUN 07 WILL SET OR CLEAR SELECTED BITS IN ANY ERASABLE 
REGISTER 

0 8  ALARM DATA 3 COMP OCTAL ONLY 
09  ALARM CODES 3 COMP OCTAL ONLY 
10 CHANNEL TO BE SPECIFIED 1 COMP OCTAL ONLY 
11 TIG OF 081 3 COMP OOXXX. HRS A3  

00010:. MIN 
‘ OXX. XX SEC 

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

13 TIG OF CDH 3 COMP OOXXX. HRS A3 
OOOXX. MIN 
0XX.XX SEC 

14 CHECKLIST ‘3 COMP XXXXX. C 
(USED INTERNALLY B Y  EXTENDED 
VERBS ONLY) (NOUN 25's PASTED 
AFTER DISPLAY) 

15 INCREMENT MACHINE ADDRESS 1 COMP OCTAL ONLY 
16 TIME OF EVENT 3 COMP OOXXX. HRS A3 

(USED BY EXTENDED VERBS ONLY) OOOIQC. MIN 
’ OXXJCX SEC 

18 AUTO MANEUVER T0 FDAI BALL ANGLES 3 COMP XXXJDC DEG 

20 PRESENT ICDU ANGLES (Y. P .  R) (0G. 1G. MG) 3 COMP XXX.XX DEG 
21 PIPA PULSES 3 COMP XXXXX. PULSES 

X. Y. Z 
22 DESIRED ICDU ANGLES (Y.P,R) (0G,IG. MG) 3 COMP XXX.XX DEG 

24 DELTA TIME FOR LGC CLOCK 3 COMP oooxx. HRS A3 
oooxx. MIN 
oxx.xx SEC 

25 CHECKLIST (USED WITH v50) 3 comp xxxxx. 
26 PRIORITY/DELAY, ADRES, BBCON 3 COMP OCTAL ONLY 
27 SELF TEST ON/OFF SWITCH 1 COMP xxxxx 
28 
29 
30 
31 
32 TIME FROM PERIGEE 3 COMP ooxxx. HRS A3 

oooxx. MIN 
oxx.xx SEC 

33 TIME OF IGNITION (TIG) 3 COMP ooxxx. HRS A3 
oooxx. MIN 
oxx.xx SEC 

34 TIME or EVENT . 3 COMP ooxxx. HRS A3 
oooxx. MIN 
oxx.xx SEC 

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

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

37 TIG OF TPI 3 coup ooxxx. HRS A3 
oooxx. mm 
oxx.xx SEC 

38 TIME OF STATE VECTOR . 3 COM? ooxxx. HRS A5 
BEING INTEGRATED ' oooxx. MIN 

oxx.xx SEC 
39 
40 TIME FROM IGNITION/CUTOFF 3 COMP XXBXX MIN/SEC c 

VG xxxx.x FT/SEC 
DELTA v (ACCUMULATED xxxx.x FT/SEC 
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NOUN CODES (CONT) 

DATA DISPLAYED 

TARGET AZIMUTH, 
ELEVATION 

APOGEE ALTITUDE 
PERIGEE ALTITUDE 
DELTA V (REQUIRED) 
LATITUDE (+NORTH), 
LONGITUDE (+EAST), 
ALTITUDE 
APOGEE ALTITUDE 
PERIGEE ALTITUDE 
T F F  
MARKS, 
TF1 or NEXT/LAST BURN, 
MGA 
AUTOPILOT CONFIGURATION 
CHANNEL BIT FAILURE PROTECTION 
WORD 
LM WEIGHT 
CSM WEIGHT 
GIMBAL PITCH TRIM (+0NLY) 
GIMBAL ROLL TRIM (+0NLY) 
DELTA R 
DELTA V 
RADAR DATA SOURCE CODE 

S-BAND ANTENNA ANGLES PITCH, 

CENTRAL ANGLE OF ACTIVE VEHICLE 
RANGE 
RANGE RATE 
THETA 
NO. O F  APSIDAL CROSSINGS 
ELEVATION ANGLE 
CENTRAL ANGLE OF PASSIVE VEHICLE 
RR LOS AZIMUTH 
R R  LOS ELEVATION 

PERIGEE ALTITUDE (POST TPI) 
DELTA v (TPI) 
DELTA v (TPF) 
DELTA VEL. LOS - FWD/AFT (+FWD) 

- RT/LEFT (+RT) 
- UP/ON (+DN) 

FORWARD VELOCITY (+ALWAYS) 
ALTITUDE RATE (+INCREASING) 
COMPUTED ALTITUDE 
TIME TO GO IN BRAKING PHASE 
TIME FROM IGNITION 
CROSS RANGE DISTANCE- 
INERTIAL VELOCITY (ABS. VALUE) 
TIME FROM IGNITION 
DELTA v (ACCUMULATED) 
LR ALTITUDE MINUS COMPUTED 
ALTITUDE RATE ' 
COMPUTED ALTITUDE 
TIME LEFT FOR REDESIGNATION 
-LPD ANGLE 
ALTITUDE RATE (+INCREASING) 
COMPUTED ALTITUDE 
SAMPLED LGC TIME 
(FETCHED IN INTERRUPT) 

L R  SLANT RANGE 
LR POSITION 
LR V X  
LR V Y  
L R  V Z  

SM Z-AXIS RANGE TO LANDING SITE 
TIME TO GO IN BRAKING PHASE 
ABSOLUTE VALUE OF VELOCITY 

COMPONENTS & SCALING 

2 COMP 

3 COMP 

3 COMP 

3 COMP 

3 COMP 

2 COMP 

2 COMP 

2 COMP 

3 COMP 

2 COMP 

1 COMP 
3 COMP 

3 COMP 

2 COMP 

3 COMP 

3 COMP 

3 COMP 

3 COMP 

3 COMP 

3 COMP 

3 COMP 

3 COMP 

2 COMP 

3 COMP 

3 COMP 

xxx.xx DEG 
xx.xxx DEG 
xxxx.x NAUT MI 
xxxx.x NAUT MI 
xxxx.x FT/SEC 
xxx.xx DEG 
xxx.xx DEG 
xxxx.x NAUT MI 
xxxx.x NAUT MI 
xxxx.x NAUT MI 
XXBXX MIN/SEC 
xxxxx 
XXBXX' MIN/SEC 
xxx.xx G 
OCTAL ONLY 
OCTAL ONLY 
xxxxx. LBS 
xxxxx. LBS 
xxx.xx DEG 
xxx.xx DEG 
xxxx.x NAUT MI 
xxxx.x FT/SEC 

xxx. xx DEG ' 
xxx. xx DEG 
xxx. xx DEG 
xxx.xx NAUT MI 
xxxx.x FT/SEC 
xxx.xx DEG 

XXX.)D( DEG 
xxx.xx DEG 
xxx.xx DEG 
XXXJR DEG 

XXXX.X. NAUT MI 

xxxx.x FT/SEC 

xxxx.x FT/SEC 
xxxx.x FT/SEC 
xxxxx. FT 
XXBXX MIN/SEC 
xxsxx MIN/SEC 
xxxx.x NAUT MI 
xxxx.x FT/SEC 
XXBXX MIN/SEC 
xxxx.x FT/SEC 
xxxxx. FT 
xxxx. x FT/SEC 
xxxxx FT 
xxnxx SEC-DEG 

xxxx.x FT/SEC 
FT 

ooxxx. HRS 
oooxx. MIN 
oxx.xx SEC 

. FT 
+oooox 

. FT/SEC 
xxxxx. FT/SEC 

FT/SEC 
xxxx.x NAUT MI 
mxx MIN/SEC 
xxxx.x FT/SEC 

RESTRIC - 
T IONS 
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