
MARKRLPT RCUTINE (R57) 

1153 

REV O03 12/03/69 

(1) TC ACCEPT AND PROCESS CREW INPUTS (MARK X, MARK Yy AND MARK REJECT) ASSUCIATED WITH THE ALIGNMENT MARKING 
PROCESS. 

(2) TC ACCEPT AND STORE CREW INPUTS (PLUS AND MINUS ROD COMMANDS) ASSOCIATED WETH THE RATE OF DESCENT PHASE (P66) 
OF THE LUNAR LANDING. 

ASSUMPTECNS: (1) THIS ROUTINE IS. AUTOMATICALLY CALLED WHENEVER THE MARK X PUSHBUTTON, MARK Y PUSHBUTTON, MARK REJECT PUSHBUTTON, 
OR THE DES RATE (+ CR -) SWITCH ARE USEC BY THE CREW. EITHER IN FLIGHT OR ON THE LUNAR SURFACE. 
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ALARM AND STORE a’ DOES PROGRAM ALARM 
ALARM CODE INCECATE THAT ROU-~ 

TINE OPERATION IS 
INCORRECT? 
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IDENTIFY ALARM 
CCGE. THOSE WHICH 
COLLO CCCUR AND 
CREW RESPONSE RE~ 
CUIREC ARE AS 
FOLLOWS: 

{A} COLO7T-MURE 
THAN 5 MARKS 
(SURFACED / 
MARK PAIRS 
(FLIGHT) HAVE 
BEEN TAKEN. 
TERMINATE 
MARKING SE- 
QUENCE BY 
KEYING IN 
“PRCCEED". 

STCRE RCD CUMMANC 
FOR POSSIBLE USE 
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TS MARK TNFUT INRI- 
BIT FLAG SET? 
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(B} OOLL2-MARK- 
ING SEQUENCE 
NOT DES IRED 
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DQ NOT PUSH 
MARK X, MARK 
Ye GR MARK 
REJECT PUSH- 
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DOES MARK STATUS 
REGISTER INDICATE 
THAT R53 IS 
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IN PRO- 
CESS AND MARKS ARE 
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TURN CN PROGRAM cece cesar aesves 

BEING ACCEPTEC? 

   

ALARM AND STORE 
ALARM COCE 
(ccil2). 

WAS THES RUUTINE 
CALLED BY MARK RE- 
JECT ACTIVITY? 
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MARK COUNTERS 
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(C) OOLL3- 
ALTHOUGH RST 
WAS CALLED NG 
INBITS APPEAR 
IN CHANNEL 16. 
HARDWARE OR 
SOFTWARE 
FAILURE. RE- 
FER TO BACK-— 
uP PROCEDURES 

(D) OOLL4- A 
DUPLICATE 
MARK HAS BEEN 
MADE (X AFTER 
Xs Y AFTER Y- 
IN FLIGHT 
CNLY}. MONITOR 
DSKY MARK RE- 
QUEST AND 
MAKE CORRECT 
MARK. 

(E) 00115~MARK 
REJECT HAS 
BEEN ATT EMP— 
TED WITH NO 
MARKS TO RE- 
JECT. MONITOR 
DSKY MARK RE- 
QUEST AND 
MAKE CORRECT 
MARK. S
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IS SURFACE FLAG 
sel?   

. #240 

» MONITOR DSKY: 

. OBSERVE VERB=NOUN 
FLASh TG REQUEST 
MARK (X2¥, GR X OR 

Yd RETICLE LINE/STAR 
INTERSECTION. 

  

POSS 
HOLD . 

SNAP 

AS CEFINED BY 
VERB POINTER 
FLASH VERB— 
NOUN TG RE 
GLEST MARK 
O%,¥, OR XK UR 
YP RETICLE 
LINE/STAR 
INTER SEC TIUN: 

VXKN71 

R1-ABCDE 
R 2- BLANK 
R3~ELANK 
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Ay 8-0 
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WHERE: 

ACT CET ENT- 
THE ACT DE- 
TENT PGSI~ 
TICN USED 
FOR SIGHT— 
ING: 

1 {LEFT FRONT), 
2 (FRONT CENT— 

ER)» 
3B CRIGHT FRCAT), 
4 (RIGHT 

REAR}, 
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5 (REAR 

CENTER): 
é (LEFT 

REAR}, 
7a 
BACKLP OP- 
TICAL SY¥S~ 
TEw WILL BE 
USED). 

STAR CCOE- THE 
CESIGNATION UF 
THE CELESTIAL 
BODY TO BE 
USEC. ALL DES— 
IGNATICNS It 
OCTAL: 

OO-PLANET 
C1/45-STAR 
(FROM STAR 
cCOE LIST) 
4& SUN 
47-EARTH 
50-¥CCN 

WATT FOR KE Y- 
BOARD ENTRY 

TERMINATE 
FLASH UPON RE- 
CEIPT CF PRE 

CEED, ENTER, 
QR TERMINATE 
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CCMPLETE SIGHT ING 
MARK PROCEDURE 
{REFER AOT MARK 
ROLTENE (R853) ALSO) 
ADHERING TO THE 
FOLLOWING PRIN- 
CIPLESS 

{A} ENFLIGHT 

(1) ADJUST ADT 
RETICLE TO ZERO 
BEFORE PERF URMING 
MARKS. 

(2) A MARK IS 
MADE WHEN THE 
TARGET 8CDY 
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Go TO . ol TU 
WAM 4 gu 

« CO FINAL AUTU- 2. 

+ MATIC REQUEST 
+ TERMINATE 
+ RCUTINE (ROO? 

Exit k57 
. AND PXX 

- wen prreeee 

FRUM Arline 

FLASF VERS-NUUN 

Te KEALEST REa-  « 
SUNSE awa OLS 
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CRCSSES THE X OR 
Y RETICLE LIKE HY 
PRESSING THE APP 

PCPRIATE MARK 

BLTTON. 

{3) MARKS MUST BE 
MADE IN XK AND Y¥ 

PAIRS. 

(4) SEQUENCE UF 
MARKS IN EACH 
PAIR (X+¥ CR Vax) 
IS [RRELE VANT. 

(5) MARK REJECTS 
MAY BE MADE TC 
THE CEPTH OF ONE 
PAITR CR PARTIAL 
PAIR. 

(6) THE LGC hILL 
PROCESS UP Tu AND 

ENCLUCING 5 MARK 
PAIRS FUR EACH 
CELESTIAL BUDY. 
THE LGC WILL AVE- 
RAGE ALL OF THE 
LOS TO DEFINE A 
FINAL LOS. 

(7) AFTER EACE 
PAIR THE CREW 

MAY: TERMINATE 
THE MARKING (KEY 
IN "PROCEED ™) : 
CUNTINUE MARKING 
CN TrE SAME CELE- 
STIAL LODY IF 
LESS TEAN 5 PAIRS 
AKE ALREADY STC- 
RED IN THE £GC 
(USE APPROPRIATE 

MARK BUTTFCNS)S CR 
THRUW AWAY ALL 

DATA ON PRESENT 
CELESTIAL BCOY, 
SeLreCT A Nkw BOOY 

ANE CONTIPYE Man 

KING (KEY IN 
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CURSOR ANC SP I- 
RAL ANGLES ARKD 
POSITEON COOE? 

VO6NT9 
R1-CURSGR 

ANGLE 
R2-S PIRAL 

ANGLE 
R3-POSITION 

CCDE 

CURSCR ANGLE - 
THE ANGLE O1S~ 
PLAYED GN THE 
ACT REACOUT 
COUNTER WHEN THE 
TARGET IS BRACK- 
EVec By THE 
CURSOR. IN DEG- 
REES TO NEAREST 
«Ol DEGREE. 

SPIRAL ANGLE - 
THE ANGLE DIS-— 
PLAYED ON THE 
ACT REAQDCUT 

COUNTER BHEN THE 
TARGET IS BRACK~ 
ETEC BY THE 
SPIRAL. IN DE~ 
GREES TO NEAREST 
«G1 DEGREE 

PCSITICN COGE ~ 
THE AGT POSITION 
TO BE USEC FOR 
THE SIGHTING. 1 
2, 3 = FORWARD 
POSITIONS; 455 
6 = REAR POSI- 
TIONS 
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MENTER™, DEFINE 
NEW BODY AND CON- 
TINUE MARKING) 

{8) IN ADDITION 
TO THOSE PRCGRAM 
ALARMS WHICH MAY 
QCCUR IN R57 A 
PROGRAM ALARM MAY 
OCcCuR IN THE FOL- 
LOWENG CASE (KEY 
IN VO5NO9 TO 
IDENTIFY}: A 
“PROCEED® WHEN NC 
COMPLETE PAIR OF 

MARKS IS STORED 
IN THE LGC (CODE 
OokLL). 

(8B) SURFACE 

{1) MARKS ARE 
MADE SINGLY BY 
PUSHING EEFTHER 
THE MARK X GR 
MARK Y PUSHBUTTON 
ANC LOADING ThE 
APPROPRIATE CuR- 
SOR AND SP IRAL 
ANGLES FOR THAT 
MARK ACTION (THE 
TARGET BODY 
SHOULD BE BRACK~ 
ETED BY THE CUR- 
SOR/SPIRAL ). 
THE LGC WItL NOT 
CONSIDER A MARK 
TC HAVE BEEN MATE 
UNTIL BOTH OF THE 
ABOVE STEPS HAVE 
BEEN PERFORMED. 
THEREFORE IT 1S 
NOT NECESS ARY TO 
REJECT A MARK FOR 
WHICH CURSOR AND 
SPIRAL ANGLE I[N- 
FORMATION HAVE 
NUT BEEN LOADED. 
ANCTKER MARK AC- 

1161 
RS7T/LUMINARY 

#380 

#390 

#400 

#410 

#420 

R57/LUMINARY



a
 

TERMINATE FLASE 
UPON HECEIPT CF 
PRUCEEL, RECYCLE 
ENTER {NEW CATA) 

OR TERMINATE 

oR 2P OT oh 
2E WR OE ef 
eC oC OR oW 

of . 

+ STORE 
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TIUN WILL "WRI TE 
OVER" THE PRE- 
VICuS CNE. 

(2) & MARK REJECT 
WILL REJECT A 
MARK AND ITS 

ASSTCIATECD CURSOR 
AND SPIRAL ANGLES 
TO ANY DEPTH AS 
LONG AS ANY MARKS 
REMAIN. (MARK 
COUNTER >0}. 

(3) OPTIMALLY A 
MARK SHOULC BE 
MADE BETWEEN ITS 
CURSOR AND SPIRAL 
ANGLE RECORCING 
WHICH REQUIRES 
THAT THE FIRST 
ANGLE BE WRITTEN 
DOWN GR RE ME M- 
BEREC+ (CSKY WILL 
NCT REQUEST CUR- 
SOR AND SPIRAL 
INFORMATION UNTIL 
A MARK PUSHBUTTON 
ACTION IS MADE.) 
EN THAT THE SPI- 
RAL READING ILS 
CONS IDERED MORE 
DIFFICULT, IT 
SHOULD BE MADE 
FIRST (THEN TEE 
MARK, THEN CURSOR 
REACING). 

(4) THE LOC witt 
PROCESS UP TU AND 
INCLUDING 5 MARKS 
FOR EACH CELES- 
TEAL BODY. ThE 
LoC ILL AVERAGE 
ALL OF THE LUS TO 
DEFINE A FINAL 
LCs. 
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(5) AFTER EACH 
MARK (AS DEFINED 
IN (B01) ABOVE) 
THE CREW MAY3 
TERMINATE THE 
MARKING (KEY IN 
™PROCEED"); CON- 
TINUE MARKING ON 
THE SAME CELEST i- 
AL BODY (IF LESS 
THAN 5 MARKS ARE 
ALREADY STORED IN 
THE LGC}; OR 
THROW AWAY ALL 
DATA GN PRESENT 
CELESTIAL BOOY, 
SELECT A NEW 
BODY, AND CONTI N- 
UE MARKING {KEY 
IN “ENTER*, DE- 
FINE NEW BODY, 
ANC CONT INUE 
MARKING). 

{C} INFLIGHT OR 
SURFACE 

(1) THIS ROUTINE 
AND THE PRESENT 
ALIGNMENT PROGRAM 
MAY BE TERMINATED 
AT ANY TIME BY 
KEYING IN TERMI- 
NATE (V34E). 
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TURN GN PRO- 
GRAB ALARM 
AND STCRE 
ALARM CODE 
(00107), 

Doge ot 
« FROM &tLUnw. 

« IS THE SUR- 
« FACE FLAG 
- SET? 

oN 
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- EXIT GO TO 
- R57 “Ce 
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« SET MARK EDENTIL- 
« FIER TO 
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INCREMENT 
MARK COUNTER 
BY 1 

  

RESET MARK 

PAIR FLAG, 
X MARK FLAG; 
ANC Y MARK 
FLAG. 
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ALARM GUDE . 
« (0114) . 

. EXIT R57 . 

  

STURE MARK PARAME~ 
TERS FOR USE BY R53 

  

- Go.Ta 
. wpe 

. ASCVE 

RESET MARK KE JECT 
FLAG 

  

Sat xX MARK Gk Y PARK 

FLAG TO MATCH MARK 
IDENTIFIER. 

AKE X MAKR AND ¥ 

WARK FLAGS SET? 
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CHANGE CONTROL NOTES 

REV OL EDITCRIAL 
REV O2 (LUM 1A) PCR 659, EDITORIAL 
REV 03 ECITCRIAL 
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PURPOSE? 

ASSUMFTICK: 

PROG 
CCNT 

1171 

CELESTIAL BGDY DEFINETIUN ROUTINE (R58) Rev 03 12/03/69 

cv 

(i) 

TO OBTAIN THE CGRRECT CELESTIAL BCCY VECTOR FROM INFORMATION SPECIFIED BY THE CREW DURING IMU ALIGNMENTS. 

TRIS RCLTINE 1S AUTOMATICALLY CALLED BY P51, P57, RSL AND R52. 

LGC GROUND CREW 

2 LGC 
=ROUTINE 
«SELECT EON 

START CELESTIAL BODY 
CEFINITICN RCUT INE #10 
(R58) 

1S STAR CCOE=KXXx007 WAS THE TARGET DE- 
nonin anne enna FINEC TO THE LGC A 

  

1S THE STAR CODE 
XXX 4Or 
XXX50? 

Ce
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Y. PLANET (R1=XXXOO}? 
ee een #20 

. “Y ne 

XXX47 OR. . see 

. . EXIT R58 
Y . 
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+03 
+ED1T 
++ 
Pass 
HUL DO 

SNAP 

  

  

GBTAIN STAK ee 
VECTUR FROM . 
STCREC EPREM- . 

ERIS oo 

EXIT R58 ry 

CALCULATE CEL- * 
ESFIAL BODY vEC- . 
TCR FOR TRE BOCY . 
DEFINED BY THE . 
STAR CODE. . 

EXIT RSs . 

FLASH VERS-NULIV 
TL REWUEST RESPUNSE 
AND DISPLAY LGC- 
ASSUMED PLANET 

e
e
e
 

e
e
 
h
e
e
 
e
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e
e
 

  

  

USING GET AND TIME 
OF LAUNCH COMPUTE 

EPHEMERIS TIME OF 
MARK. CONSULT ON- 
BOARD TABLES TC 
DETERMINE PLANET 
PCSITION VECTOR AT 
THE PRESENT TIME. 

MCAITCR OSKY: . 
OBSERVE VERB=NOGUN . 

FLASt TO REQUEST . 
RESPCNSE AND DISPLAY . 
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PUSETICN VECTCR: 
VOGNES 
Ri-X FL 
R2-¥ PL 
Ra-Z2 PL 

X PL - THE x CUM- 
PUNENT CF THE LGC 
ASSUMED L/Z UNIT 
PUSITION VECTUR AT 
GET. IN REFERENCE 
CCOROLNATES TC THe 
FIFTH PLACE (-XXXXX} 

Y PL = SAME AS X FOR 
Y COMPONENT. 

&£ PL - SAME AS X FOR 
2 COMPONENT. 

WAIT FCR KEY EGARC 
ENTRY 

TERMINATE FLASH LPGN 
RECEIPT OF PRUCEEL 
OR ENTER (AEn DATA} 

  

oP oN EW 
aR «VATA 

Oo . 
aC . 
of 
oF 

dD 

EXIT RSE 

CF UGC ASSUMET 
PLANET POSITICK 

ARE Trt POSITION 

VECTGR CCMPCNEATS 
CURRECT? 

    

KEY EN V25E AND 
LUAD THE CORKECT 

POSETION VECTOR 
COMPGNENTS. 
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LUNAR SURFACE SIGHTING MARK RCUTINE (R59) REV 02 12/03/69 

PURPOSE: (1) WHILE Ch THE LUNAR SURFACE, TO PERFORM AOT SIGHTINGS ON A CELESTIAL BODY (NAVIGATION STAR, PLANET, OR THE SUN} 
FOR USE BY THE LUNAR SLRFACE ALIGN PRCGRAM €P57)« 

ASSUMPTIGNS: €1) ThIS RGUTINE iS ONLY USED ON THE LUNAR SURFACE. 

{2} NAVIGATION STARS MAY GR MAY NOT BE VISIBLE. THE SUN CR A PLANET MAY GR MAY NOT 8E VISIBLE. ALTHOUGH VISIBLEs THE CELESTIAL BODY MAY BE AT TOO HIGH AN ELEVATICN TO BE EFFECTEVE FOR AZIMUTH DETERMINATION OURING THE ALIGNMENT 
OPTION bHICH RECULRES A SIGHTING CN ONLY ONE CELESTIAL B00Y (OPTION 00003). THE MAXIMUM USABLE ELEVATION IN THIS CASE IS 70 CEGREES ABOVE ThE LUNAR HORIZON. FOR ALIGNMENT OPTIONS REQUIRING SIGHTINGS ON TWO CELESTIAL BODIES 
THE LCS BETWEEN TKESE EGCEES SHOULD FCRM A MINIMUM ANGLE GF 50 DEGREES. 

{3) A NEUTRAL CENSITY FILTER FOR THE AOT IS AVAILABLE FOR USE DURING SUN SIGHTINGS. 

(4) MULTIPLE PAIRS GF SIGHTINGS MAY BE LSEC TO CETERMINE THE "AVERAGE® LOS VECTOR TO THE B00Y. 

(5) TRE REAR CETENTS CF THE ACT MAY BE USEC IF NECESSARY. 

(6) ThE ROUTINE IS AUTOMATICALLY CALLED BY THE LUNAR SURFACE ALIGN PROGRAM (P57). 

PROG LGC GRCURD CREW 
CONT 

oh GC 
+RGUT INE 
+ SELEC TEON 

START LUNAR SURFACE 
SICHTING MARK 
ROUTINE {R59}, 

SET? 

“< 
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HOLD 

SNAP 
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BELOW 

C
e
 

FLASH VERB-NOLN TO 
REQUEST RESPONSE 
AND CISPLAY ACT 
DETENT AND STAR 
CCCES: 

VO1N70 
R1-ABCDE 
R2-BLANK 
R3-BLANK 

Rl 1S ACT GET ENT 
CGDE AND STAR CODE 
IN OCTAL: 

4, 8-0 
C - AQT DETENT 
Cy, E— - STAR CODE 

WHERE: 

AUT DETENT — THE AGT 
CETENT Cale USEC 
FOR SIGHTING; 
l= FRONT LEFT OETENT 
2= FRONT CENTER CE- 
TENT 
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MONITOR OSKY: 
OBSERVE FLASHING 

VERB-NOUN TO REQUEST 
RESPONSE AND OISPLAY 
OF AOT DETENT AND 
STAR CODES 

    

ARE THE AGT DE TENT 
AND STAR/VSUN COCE 
OI SPLAYS CORRECT FOR 
THE PRESENT SIGHT- 
INGS? (NOTE: FOR 
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3= FRONT REGHT CE- 
TENE 
4= REAR RIGHT OETENT 
5= REAR CEATER CE- 
TENT 
6= REAR LEFT GET ENT 
7= BACK-LP CPTLCAL 
SYSTEM {NOT APPLIC- 
ABLE CN LUNAR 
SLRF ACE) 

STAR CCDE ~ THE 
DESIGNATICN CF THE 
CELESTEAL BOCY TO BE 
USED. ALL DES IGNA- 
TIONS TN CCTAL. 

OO - FLANET 
01/45 - STAR (FROM 

STAR CODE 
LIST} 

46 ~ SLN 
47 ~- EARTH 
50 - WMCCN 

    

hAIT FOR KEYBOARD 
ENTRY 

TERMINATE FLASH UPON 
PROCEED CR NEW DATA 

. CATA 

IS STAR CCCE 00146, 
47,CR SC (SUN, EARTH, 
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STAR ACQUESITION IT 
IS NGT NECESSARY TO 
SPECIFY A DETENT 
COcE.) 

  

ee asecccesecse KEY IN PROCEED . 

KEY IN V21E 
AND LOAO DESIRED 

+ STAR AND DE TENT 
»« CCDES IN Rl. 

  

TS THE TARGET THE 
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MUON, OR PLANET}? . A PLANET? + 

+v Ne . + 

see - . . eee . #130 

GO 10 . . . GO TO . 
aay . . . aan . 

BELCH : . . BELOW . 

CALCULATE STAR LUS . . . 
IN NAV BASE . . . 
CCCROLIAATES FROM . . . #140 
STORED STAR DATA . . . 

SET ACT POSITION . . . 
CCCE TC 1 ANC PICK . . . 
LP AZ FROM ERASABLE . . . 
STORAGE. SET EL TO . . . #150 
+ 45 CEGKEES + . . . 

CALCULATE CPT ICAL soe . . #160 
AXES OF THE AUT FORK oe . . 
PRESENTLY CEFINECD eo. . . 
AGT PCSITEICA CODE Ih . 6 . . 
NAVBASE COURDEINATES. oo. . . 

IS THE ANGLE BEThEEN . . . #170 
TRE STAR LCS ANL THE rd . . 
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ACT IN ITS PRESENT 
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30 DEGREES? 

  

+ INCREMENT PO S— 
e ITICN CODE BY i. 

1S POSITICN COCE 
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MONITOR DSKY: 
DGES VERB-NOUN 

FLASH TO REQEST 
RESPONSE AND OLSPLAY 
OF ALARM CODE IN- 
CICATE FHAT THE STAR 
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+02 ei THIN 30 DEGREES 
UF THE UPTIC AL 

AXIS FCK ANY GF 
THE € AUT 
POSIT 1UNS 

VO5 KO 
R1- AXXXx 

R2-—XXXXX 
RB ~ XXXXX 

WAIT FOR KEYBCARC . 
ENTRY 

TERMINATE FLASH 
UPCN RECEIPT CF + 
PRUCEEO Jk 
RECYCLE 

oP ok 

oR o£ 
Cc oC 
of ov 
o£ of 
oF al 
oc oE 

GU TG 
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LOS WAS NOT WITHIN 
30 UEGREES OF THE 
OPTICAL AXIS FOR 
ANY OF TKE 6 ADT 
PGSI TICKS? 

» OO 1 WISH TO PRO- 
«+ CEEC wITHOUT LGC 
«+ SUPPLIED ACQUI SI- 
« TION DATA? 

    

+ 0Y oN 

KEY IN 
> « RECYCLE V32E 
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wan 

+ BELOW 

#270 

ES THE ANGLE 
BETWEEN THE STAR 
LCS ANC THE AQT 
OPTICAL AXIS IN 
ITS PRESENT 
POSITIGN LESS 
THAN C.5 DEGREE? 

#280 

  

SET REQUIRED 
CURSGR ANC 
SPIRAL ANGLES TU 
ZERU 

#290 

- CALCULATE RE- 
+ CUIRED CURSOR 
» AND SPIRAL ANGLES 

#300 

Ce
 

i 

* MONITOR OSKY: 

OBSERVE VER® NOUN 
. FLASh TO REQUEST 

RESPCGNSE AND DISPLAY 
GF REQUIRED CURSOR 
ANC SPIRAL ANGLES 
AND AQT POSITICK 
CODE. 

e
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HOLD. FLASH VERB-NOUN TO 
eee REQUEST RESPONSE AND coece 
SNAP . OISPLAY RECUIRED 

CURSOR AND SPIRAL 
ANGLES AKC PCS IT ION 
CODE: 

vO6 N79 
R1-CURSER ANGLE 
R2 SPIRAL ANGLE 
R3-POSITION CODE 
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CURSUR ANGLE - THE 
ANGLE DISPLAYEL CN 
THE AGT READOLT 
COUNTER WhEN TRE 
TARGET IS BRACKETED 
BY THE CLRSUR. IN 
CEGREES TO NEAREST 
«Cl OEGREE. 

SPIRAL ANGLE ~ THE 
ANGLE DISPLAYED CN 
TRE AUT REACOUT 
CCUNTER WHEN TRE 
TARGET £5 BRACKE TED 
BY THE SPIRAL. IN 
DEGREES TC NEAREST 
«C1 CEGREE. 

PCSITICN CCUE - THE 
AOT PUSETION TO BE 
USEC FOR THE SIGHT~ 
ING. it 253 = 
FURWARD POSITIONS; 
4) 5e 6 = REAR 
POSITICGNS. 

   BATT FOR KEYECA 
EN TRY 
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ARE THESE ACQUISI- 
TEGN CGNDITICNS 
ACCEPTABLE SO THAT 
I DC NOT WISH TO 
SELECT ANCTHER 
TARGET? 

  

« KEY IN RECYCLE 
- WIZE 
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qa 

TERMINATE FLASH 
UPON RECEIPT OF 
PRCCEEE CR RECYCLE 

=P oR 
oR of 
-U aC 
«C 
ef oc 
eE ol 
oc o£ 

CCNVERT THE REQUIRED 
ACT PCSITICN COCE TC 
THE CURRECT AGT 
CETENT COCE FOR CIS- 
PLAY CLRING R53. 

++ ‘ wae 
+02 . FRGM ABQVE 
+E0IT . . 
+t . 

  

OO AUT MARK ROUTINE 
(R53) FCR CESIGNATEC 
CELESTIAL BODY. 

EXIT R59 

CHANGE CCNTROL NOTES 

REV CL EDITORIAL 
REV OO {LUM 1A) PCR 699 
REV O1{itM 18) EDITCRIAL 
REV O2 EDITORIAL 

  

wan 

FROM ABOVE 

  

OG AQT MARK ROUTINE 
(R53) FOR DESIGNATED 
CELESTIAL BODY 

  

EXIT R59 
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PURPOSE: 

ASSUMPTICNS: 

++ 
+03 
+EDIT 

i1l87 

ATTITUDE MANEUVER ROUTINE (REC) REV 03 12/03/69 

(1) TO MANELVER THE LM TC AN ATTETUDE SPECIFIED BY THE PROGRAM IN PROCESS. 

QL) TRE FINAL ATTITUCE CESIRED, DEFINED AS FOLLOWS, HAS BEEN STORED BY THE CALLING PROGRAM: 

{Al A SPECIFIC BODY FIXED VECTGR AND A DIRECTICN IN SPACE TO WHICH THES VECTOR IS TO BE ALIGNED (THE 3-AXIS 
FLAG IS RESET). 

(B) A THREE AXES (GRTHOGONAL) [NERTEAL ORIENTATIGN TC WHICH THE THREE BODY AXES ARE TO BE ALIGNED (THE 3-AXIS 
FLAG IS SET}. 

(2) THE MANEUVER MAY BE PERFORMED AUTOMATICALLY BY THE PGKCS GR PERFORMED MANUALLY WITH AN OPTIONAL FINAL AUTOMATIC 
PGNCS-CONTROLLEC TRIM MANEUVER. THIS GPTIONAL TRIM MANEUVER SHOULD BE CONSIDERED ESSENTIAL FOR MANEUVERS TO THRUSTING 
ATTLTLDES. 

13) THE DOCKED CONFIGURATION OF THE VEHICLES HAS BEEN CURRECTLY DEFINED TO THE LGC VIA R03. 

(4) THE PGNCS CAN GENERATE TwO TYPES CF ATTITUCE ERRORS FOR DISPLAY ON THE FDAT: 
MUOE [ - SELECTED BY EXTENDED VERB 61. AUTOPILCT FOLLOWING ERRORS USED AS A MONITOR OF THE DAP*S ABILITY 

TC TRACK AUTOMATIC STEERING COMMANDS. 
MODE LIi- SELECTED BY EXTENDED VERB 62. TOTAL ATTITUDE ERRORS USED TO ASSIST CREW IN MANUALLY MANEUVERING 

TRE VEHIG@E. 
PUNCS-DERIVECD VEHICLE ATTITUDE RATES MAY ALSG BE OISPLAYED VIA SELECTION BY EXTENDED VERB 60. 
MODE IL ATTITUDE ERROR DISPLAYS ARE AUTOMATICALLY SELECTEO AT FHE BEGINNING OF R60. (SEE ASSUMPTION (12) BELOW). 
DISPLAY SELECTION IS ALWAYS BASED UPON THE LAST ENTRY MADE IN THE OSKY- FOR A MORE DETAILED DESCRIPTION OF THESE 
DISPLAYS, REFER TO SECTICK 3 CF R567, PARA. 3.2.6. 

(5) THE DAP CATA LOAD ROUTINE {RO3) HAS BEEN PERFORMED PRIOR TO THIS ROUTINE. 

{6) THE ATTITUDE DEADBAND USED BY THIS ROUTINE WILL BE THAT MOST RECENTLY SELECTED BY THE ASTRONAUT VIA R03, UNLESS 
THAT DEACBANC HAS BEEN OVERRIDDEN BY THE PROGRAM IN PROCESS EN WHICH CASE THE PROGRAM-SPECIFLED DEADBAND WILL BE 
USED. 

(7) THE ATTITUCE MANEUVER RATE FOR AN ALTOMATIC MANEUVER WILL BE THAT wHICH WAS LAST SPECIFIED BY THE ASTRONAUT 
VIA RO. 

(8) TRE x-axls GVERRIOE OPTION IS NOT INHIBITED DURING THIS ROUTINEs BUT IT SHOULD NOT BE EXERCISED WHEN THE LGC IS 
SPECIFYING A DESIRED Yém ATTITUCE, IT.&.: OURTAG AN AUTCMATIC LGC-CONTROLLED MANEUVER. 

(9) TRE ROUTINE £3 AUTOMATICALLY SELECTED BY THE PKOGRAM OR ROUTINE REQUIRING THE ATTITUDE MANEUVER. 

(1C) TF THIS RCUTENE WAS SELECTED BY THE PREFERRED TRACKENG ATTITUCE ROUTINE (R61) OR THE FINE PREFERRED FRACKING 
ATTITUDE ROUTINE 1265), ThE V50N18 AND THE VO6N18 IN THES ROUTINE ARE PRIORITY DISPLAYS. THE V53N18 DISPLAY WILL 
REMATR LP A MENTMUM CF 2 SECCNCS. RESPONSE AFTER 2 SECUNCS WILL CAUSE THE PROGRAM TO CONTINUE AS DESCRIBED. 

411) WEEN TFIS RGUTINE IS SELECTED BY A PROGRAM OTHER THAN P20 CR P25y ALL CISPLAYS ARE NCRMAL. 

(12) WHEN THIS ROLTENE IS SELECTED? THE ATTITUCE ERRCR KEEOLE CRIVE IS AUTUMATICALLY SET TO MODE 2 ATTITUDE ERRORS, 
ANC IS NOT SUBSEQUENTLY RESET BY THES ROUTINE. 
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Loc GRCUNO 

eLGC 
o RCUTEAE 
SEL ECTIUN 

START ATTETUDE 
MANEUVER ROUTINE 
(ROC) 

SPECIFY MOCE 2 AT- 
TITLUDE ERRCR DESPLAY 
TO DAP 

  

CeRTAIN CESIREC 
ATTIILDE SFECIFICA- 
TION FRUM THE CALL- 
ING PROGRAM 

CREW 
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IS ThE 3-AXIS FLAG 
SET? 

#50 

  

CALCLLATE FINAL . 
VEHICLE ATTITUDE . 
(cous GIveAL . 
ANGLES) TC MEET . 

THE DESIREC ATTI- « #60 
TUDE SPECIFICA~ . 
TEGN (VECPCINT ° 
ROUTINE). THIS . 
FINAL VERICLE . 
ATTITUDE wILt BE . 
CALCULATED TO - 
MEET THE ATTITUCE . 
SPECIFICATION IN . 
SUCH A Way AS TO. 
CONSERVE RCS FUEL « 
AND NOT CONSTRAIN « 
ANY UNSPECIFEEO . 
GEGREE CF . 

FREEDOM. . 

#70 

» SELECT CDU/ #80 
e GEMBAL ANGLES 
« CORRE SPONDING 
» TC FINAL 
« VEHICLE ATTI- 
« TULE AND PRES- 
« EAT IMU ORTEN- 
+ TATECN 

#90 

TRANSFORM FINAL COU/ 
GIMBAL ‘ANGLES TC 
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FINAL FUAI BALL 
ANGLES 

FLASt VERB-NOUN TO 
REQLEST PLEASE PER- 
FORM ALTU MANEUVER 
ANE CISFLAY FINAL 
FOAE BALL ANGLES: 

¥50 N18 
RI-RCEL 
R2-PI TCH 
R3-Y AW 

ROGiL, PITCH, YAW - 
FINAL FCAT BALL 
ANGLES. IN CEGREES 
TO NEAREST .Cl 
CEGREE. 
({NGTE: EF JHE FINAL 

FOAL BALL ANGLES 
CCMPUTED RESULT IN 
+ CR - SC DEGREES 
YAW, THE TRANSFORMA- 
TICN FRCM IMU TC 
FOAI IN ROLL AND 
PITCr IS INOETERM IN- 
ATE. ANC Ri AND R2 
WILL BE SET TU ZERO. 
FOR Yaw ANGLES NEAR 
+ GR ~ GO DEGREES, 
THE VALUES UF R1 ANU 
R2 KAY KCT BE RE- 
LYABLE.) 

WAIT FOR KE YBUARO 
ENT RY 

  

MONE TOR OSKY: 
OBSERVE VERB~NOUN 
FLASH TG REQUEST 
PLEASE PERFORM AUTO 
MANEUVER AND CISPLAY 
OF FINAL FDAE BALL 
ANGLES. 

  

REVIEW THE CISPLAYEO 
FINAL FDAY BALL 
ANGLES AND THE 
PRESENT ATTITUCE. AM 
T WITHIN THE PRESENT 
RCS DAP DEADBAND 
LIMITS IN EACH AXIS? 
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. EXIT 
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PRUGRAM PCO? 
(R6C MUST TREN 
HAVE GEER CALLEC 

S
e
e
m
 

e
e
e
 

ee
 

he
 

we 
r
e
e
 

te
 
w
s
 

ae
 

e
e
e
 
t
e
e
h
e
e
 

e
e
 
t
o
s
 

OO I wiSH TO AD- 

  

JUST THE ATTI- 
TUDE ABOUT THE 
AXIS NOT CON~ 
TROLLEG BY VEC- 
PCINT? 

PERFORM MAN- 
UAL MANEUVER 
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ADJUST THE 
VEHICLE 
ATTITUDE 
ABOUT THE 
DESIRED 
VECTGR? 
{NUT POS- 
SIBLE FOR 
ALL CASES. 
SEE ASSUMP~ 
TION 1) 
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SHALL I HAVE 
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ATT HOLD 

EXIT 
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PROGRAM P20 OR 
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CALLEC BY R61 
OR ROS), 

#230 

SHALL I HAVE THE 
PGNCS PERFORM 
THE MANEUVER 
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AUTOMATICALLY? 
« DO THE FINAL 

oN. oY 
QLEST TERMEN- 

(ROO) 

AUTOMATIC RE- 

+ NATE ROUTINE 
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ATTITUDE SPECIFI- © 
CATECN IN SUCH A. 
WAY AS TG CUN- * 
SERVE RCS FUEL . 
ANC NCT CCASTR— . 
AIN ANY LNSPEC- * 
(FLEC CECREE CF . 
FREEDGH. . 
NOTE: PGNCS CAP- . 
ABILITY TG PER~ . 
FORM MANELVER . 
AUTOMATICALLY . 
BILL BE CCHPRC-— . 
MISEO IF THE . 
ATTITUCE Is . 

CHANGED BY MANUAL . 
INPUTS AFTER THIS . 
TIME ° 

B
e
m
 

ee
 
M
e
e
e
 

e
e
e
 

e
w
 

h
m
e
 

tg
 

SELECT Cou/ 
GIMBAL ANGLES 
CORRES FGNC ING 
TO FINAL 
VEFICLE ATTI- 
TLCE ANC PRES~ 
ENT IML ORIEN- 
TATION 

e
e
e
 

w
e
e
 

ee
 
m
e
 

. « PLACE MODE . 
. » CUNTROL TO . 
. « ATT HOLO . 

. . eo scctsto 
. ° . PERFCRM 
. . . ATTITUDE 
. . . MANEUVER 
. . . MANUALLY 
. ° . USING 
. . . ACA ANC 
* . - BY REFE- 
. - . RENCE TO 
. . . THE CUT 
. . . THE WIN- 
« . . BOW Vv LEW 
. . . AND/CR 
. . . THE FOAI 
. . - BALL ANC 
. . . ATTITUDE 
. . . ERROR 
. . . NEEDLES « 
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TEMP 
HOLD. 

SNAP. 
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TRANSFORM FINAL CDL/ 
GIMBAL ANGLES TO 
FINAL FOAL BALL 
ANGLES 

HAS PGAS CGATROL 
MODE BEEN SELECTED? 

  

HAS THE AUTG 
ATTITUDE CGN- 
TROL MCOE 
BEEN SEL- 
ECTED? 

  

DISPLAY FINAL FOAL * .ecccceecceeecconace 
BALL ANGLES . 

VO6 N18 
RI-RCLL 
R2-P ITCH 
R3-Y dW 

ALL ANCLES IN 
CEGREES TC THE NEAR- 
EST .Cl DEGREE 

BID £ DIRECT THE LM 
TC PERFCRM THE MANE~ 
UVER AUTOMATICALLY? 

MONITOR OSKY2 
QBSERVE NON— 

FLASHING YERB— 
NOUN DISPLAY OF 
FINAL FOAL BALL 
ANGLES UNTIL 
COMPLET 10N OF THE 
AUTOMATIC 
MANEUVER. 
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DO MANEUVER 
CALCULATION 

CKALCPANU) ANC 
(COU URI VE 
ROUTINE TO 
ACHEEVE FINAL 
CDU/GIMBAL 
ANGLES. TRE 
MANELVER RATE 
WILL BE THAT 
LAST CEFINEC 
10 THE L¥ BY DSKY 
ENTRY. THIS 
PRCCESS WILL 
INCLUDE A MON- 
ITOR OF THE 
ACA INPUTS TC 
ThE LM. ANY 
INPUT FROM TRE 
ACA hILL BE 
INTERPRETED AS 
A MANUAL CVER-— 
RIDE AND bELL 
Cause iMMEC- 
TATE TERMINA- 

YION OF THIS 
MANUEVER CAL- 
CULATICN AKC 
ICDU ORIVE 
ROUTINE. 

  

MONT TOR ATTITUDE 
MANEUVER BY . 
REFERENCE TO FDAL 
BALL AND ATTI- 
TUDE ERROR 
NEEDLES TO AVOIC 
GIMBAL LOCK. 

SHALL I GVERRIDE 
THE PGNCS AND 

COMPLETE THE MAN— 
EUVER MANUALLY? 

  

- WALT FOR 
« AUTOMATIC 
« COMPLETICN. 

PERFORM ATTITUDE 
MANEUVER MANUALLY 
LSING ACA ANO BY 
REFERENCE TO THE 
GUT -T RE—w INGOW~ 
VIER AND/OR THE 
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PURPOS E: 

1199 

PREFERREC TRACKING ATTITUDE ROUTINE (ROL) REV 23 12/03/69 

(1) TO PERFORM A SINGLE ALTOMATIC TRIM MANEUVER TO THE PREFERRED TRACKING ATTITUDE IF MANEUVER REQUIRED IS LESS 
THAN A SPECIFIED FUNCTICN OR, IF NOT, TO NOTIFY THE CREW THAT AN ATTITUDE MANEUVER TO THE PREFERRED TRACK ING 
ATTITUDE [S REGLIRED VIA ROO. 

(2) TC COMPUTE THE PREFERRED TRACKING ATTITUDE OF THE LM WHICH ENABLES RR TRACKING CF THE CSM, AND CSM TRACKING OF 
THE LM BEACON. 

ASSUMPTIGNS: (1) THE PREFERRED TRACKING ATTITUDE IS CEFINED AS FOLLOWS: 

++ 

+03 
+EDIT 
+t 

PROG 
CONT 

  

(A) ThE LM 42 AXIS 1S ALIGNED ALONG THE LGS TO THE CS. 

(B} THE ROLE ATTITUDE ¢(ABOLT LM #Z AXES) IS UNDEFINED, BUT MAINTAINED AT THE ORIENTATION RESULTING FROM 
THE R60 MANEUVER, OR FROM MANUAL CREW ADJUSTMENT. 

(2) THE ROUTINE 1S AUTOMATICALLY CALLED BY THE RENDEZVOUS NAVIGATION PROGRAM (P20}_ THE RR MANUAL ACQUISITION 
ROUTINE (R23), ANC TRE RR SEARCH ROUTINE (R24). 

ucc GRCUND CREW 

2hGC INIT TAL 
ROUTINE ENTRY 
«SELECTION (R61) 

  

START PREFERRED . #10 
TRACKING ATTITUDE . 
ROLTINE ¢RO1) . 

. #20 

. . R6EL/LUMINARY



oF 

++ 

+03 
+EDiT 
++ 

NCTEs FRUM TRIS 
PCIAT CA THE LGC 
LOGEC DESCRIBES 80TH 
THE PREFERRED TRACK~ 
ING ATTITUDE ROUTINE 
(R61) ANDO THE F AINE 
PREFERRED TRACKING 
ATILTLDE ROUTINE 
(R65). ONLY THAT 
LUGIC ASSCCIATEC 
bITH RE1 1S 
PERTINENT HERE 
HCREVER. 

-¥ Ne 

. cc TC 
NG # 

IN P20 

EXTRAPOLATE LM AND 
CSM STATE VECTORS TO 
PRESENT TIME PLUS 
3 SECUNDS USING 
CONIC ECUATICNS 

CALCULATE LUS VECTOR 
FROM L¥ TC CSMe 

NOTE? ALL LOGIC IN 
THE CREW COLUMN IS 
CNLY THAF ASSOCIATEC 
wITH THE PREFERRED 
TRACK ING ATTITUDE 
ROUTINE (R61). 
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++ 

+03 
+EDIT 
+03 
++ 

++ 

+03 
+ECIT 
++ 

USING VECPOGINTs COM 
PUTE TRE CESTIREC IMJ 
GIMBAL ANGLES TC 
ALIGN THE LM +2 AXIS 
ALCNG THE LCS TC THE 
CSM (BASED ON 
CURRENT CESIRED IMU 
GIMBAL ANGLES). 

HAVE PGNS CONTROL 
AND ALTO ATTITUDE 
CCNTROL MOCES BEEN 
SELECTED? 

TRAASFGRM 
DESIRED I FU 
ANGLES TO 
FINAL FEAL 
BALL ANGLES 
ANC STGRE AS 
Ale 

ca 10 
ae 

BELCW 

  

IS THE Le/CSP LCS 
GREATER THAN 15 
CEGREES FRCM THE LM 
+Z AXLS? 

  

. 
C
e
 

e
s
 

IS TRE LM/CSM LOS 
GREATER THAN 15 
DEGREES FROM THE LM 
+2 AXIS? 
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Issue CESIREC 
IMU GIMBAL 
ANGLES OIRECTLY 
To ThE RCS CaP. 

  

RESET 3-AXIS FLAG 
  

SET PRIGRITY 
DISPLAY FLAG 

COMMAND ZERO ATT~ 
TTWE ERRCRS 

SET C.3 DEGREE 
CeACBANC. 

DG ATTITUDE MAN- 
EUVER ROUTINE 
{ROG} 
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CO ATTITUCE MANEUVER 
ROLTINE (R60). 
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SET OEADBAND TO 
PREVICUS VALUE 
DEFINED BY RC3 #180 . 
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RESET PRIGRITY 
DISPLAY FLAG 

EXIT 
Rol 
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EXIt 
Rel/R65 
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TS NZ ZERL? 
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CHANGE CCATRCL NOTES 

REV OL 
REV 02 
REV C3 

PCR 39,634 
{LUM LA) PCR 642,716, 
EDITORIAL 
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CREW-CEFINED MANEUVER RUUTINE (R62) 

PURPOSE: ql) 
MANEUVER. 

ASSUMPTIONS: €1) 

(2) 

(3) 

PROG Lec 
CONT 

START CREW-CEFINED 
MANEUVER RGUTINE 

(RE2) 

TS THE &GC IDLIAG 
PROGRAM (P00) IN 
FRCCESS? 

  

-¥ oN 

TURN CN 
CPERATCR ERRCR 
LIGHT 

w
h
e
n
 

t
a
e
 

ThE DAP CEADBAND CURING THIS ROUTINE IS AS DEFINED BY THE DAP DATA LOAD ROUTINE 

1207 

REV 93 12/03/69 

TO PROVIDE THE CREm® WITH THE ABILETY TC SPECIFY A FINAL VEHICLE ATTITUDE FOR USE BY AN LGC-CONTROLLED ATTITUDE 

THE ROUTINE 1S MANUALLY SELECTED BY THE ASTRONAUT BY OSKY ENTRY. 

(RO3}. 

TRIS ROUTINE CAN ONLY BE ENTERED FROM THE LGC LOLING PROGRAM (P00). 

GROUND CREW 

- CREW 
- ROUTINE 
e« SELECTICK 

KEY IN V49E   

    

. #10 

. #20 

sree ercccceencceses MONITOR DSKY: 
° ECOES OPERATOR 

ERROR LIGHT CC#¥E CK 
INDICATING THAT THIS 
ROUTINE CAN NOT BE 
SELECTED AT THIS 

R62/L UMINARY 

R62/COLGSSUS 
R62 /SUNDANCE
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++ 
+03 
+EDIT 
+03 
++ 

HOLD . 

SNAP 
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e
 

DO EXTENDED VERB 
INFERLOCK ROUTINE 
(R76) 

  

FLASH VERB-NCUN TC 
REQUEST RESPONSE AND ssnsenoscccccescccer 
CISPLAY FINAL GiMBAL 
ANGLES: 

vo6 
Ri- 
R2- 
R3- 

EXIT R62 

N22 
GG 
1G 
MG 

r
r
 

r
e
 

ry
 

  

TIME? (NOTE: TO EN- 
ABLE SELECTIGN CF 
THIS ROUTINE THE LGC 
IDLING PROGRAM (P00) 
MUST BE IN PROCESS.) 
  

oY Ne 

PRESS ALARM . 
RES ET . 

EXIT R62 . 

CO EXTENDED VERB 
INTERLECK ROUTINE 
(R76) 

MONITOR DSK Y: 
GASERVE VERB-ACUN 

FLASH TO REQUEST RE- 
SPCNSE AND CISPLAY 
OF FINAL GIMBAL 
ANGLES. 

_
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ALL GIMBAL ANGLES IN 
DEGREES TC NEAREST 
-Cl DEGREE. 

WAIT FOR KEYBOARD 
ENTRY 

TERMINATE FLASH UPON 
RECEIPT OF PROCEED, 
TERMINATE, GR NEW 
DATA 

NE oP oT 
DATA oR oF 
. 0 aR 
- oo ah 
. aE ol 
. oF oN 
. 2D oA 

cat . oT 
STCRE . o£ 
DATA * . 

. . Go TO 
acces . wae 

. BELGh 

  

OO E wiSH TO KEY IN. 
NEW GIMBAL ANGLES TC . 
BE USED BY ROUTINE . 
R60? . 

aN -¥ . 

. KEY IN V25E ANO . 
eae LOAD NEW GIMBAL . 
. ANGLES . 

KEY IN PROCEED 
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DU ATTETUDE MANEUVER 
ROUTINE {R60) 

RESET EXTENDED VERB 
ACTIVE FLAG AND NG 
MARKS ALLCWEC FLAG 

  

EXIT R62 

CHANGE CCNTRCL NOTES 

REV CL EDITORIAL 
REV 02 ECITCRIAL 
REY 03 EDI TCRIAL 

  

DO ATTITUDE MANEUVER 
RULTINE (R60) 

EXIT R62 
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RENDE 

1213 

ZVOLS FINAL ATTITUDE RCUTINE (R63) REV O03 12/03/69 

PURPOS E: (1) TO CALCULATE ANDO DISPLAY THE FINAL FDAI BALL ANGLES REQUIRED TO POINT THE LM 4Z OR +X AXIS AT THE CSM. 

(2) TC CALL THE ATTITUCE MANEUVER RCUTINE (ROOD FOR AUTOMATIC MANEUVER CAPABILETY. 

ASSUMPTICNS: (1) TC SAVE TIME ThE LM ATTITUDE CONTROL MODE SHOULD BE PRESELECTED (FOR AUTOMATIC MANEUVERS, RO3 SHOULD HAVE BEEN 
DONE AND THE AUTO MCDE SELECTEO). 

(2) TRIS ROUTINE CAN ONLY BE SELECTED DURING THE LGC IDLING PROGRAM (P00). 

(3) THIS ROLTENE ES SELECTED BY THE ASTRONAUT EY CSKY ENTRY. 

PROG Loc GROUND CREW 
CONT 

«CREW 
«ROUTINE 
+ SELECTION 

START RENOEZ VOUS eeeecesecceceeeseane KEY IN VB9E 
FINAL ATT ITULE ae a a a 
ROLTINE (R63) : #10 

IS THE LGC ICLING . 
PROGRAM (POC) IN . 
PROCESS? . 

“Y aN . #20 

TURN CN cen eeecceeceeneecees MONITOR DS KY! 
CPERATUR ERKUR . DUES CPERATCR 
LIGHT ERROR LIGHT COME ON 
Seno nn -- === INDICATING THAT THIS 

ROUTINE CAN NOT BE #30 

e
y
 

SELECTED AT THIS 

RO3/LUMINARY 
R63/SUNDANCE



DO EXTENDED VERB 
INTERLOCK ROUTINE 
(R76) 

OO IMU STATUS CHECK 

EXIT R63 

ROLTINE (R02) 

SET LGC ASSUMED 
OPTION Tu cccel 

    

TIME? «NOTE: TO EN- 
ABLE SELECTION CF 

FHIS ROUTINE THE LGC 
IDLING PROGRAM (POO) 
MUST BE EN PROCESS.) 

PRESS ALARM 
RES ET 

CC EXTENDED VERBS 
TINTERLOCK ROUTENE 
(R76) 

O00 IMU STATUS CHECK 
ROUTINE (RO2} 

e
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FLASH VERB-NOUN TO 
REQUEST RESPONSE ANC 
OLSPLAY CPTICN CGOE 
FOR ASSUMED TRACKING 
ATTITUCE: 

vC4 N12 
R1-00003 

R2-0000x 
R3-BLANK 

R1 1S THE OPTION 
COCE FOR ASSUMEG 
TRACKING ATTITUDE 

R2 1S THE LGC 
ASSUMED CPTICN: 

OOOO 1=PREFERREDI( +2) 
QOO02=CTHER (4X } 

  

wAIT FGR KEY BOARC 
ENTRY 

TERMINATE FLASH UPUN 
RECEIPT CF PROCEEL, 
TERMINATE: CR NEW 
CaTa 

  

MONITOR 

OBSERVE VERB-NGUN 
FLASH TO REQUEST 
RESPONSE ANO DISPLAY 
OPTION CODE FOR 

ASSUMED TRACKING 
ATTITUDE. 

  

e
e
 

IS THE OPTION IN 
R2 CORRECT ? 

KEY IN . 
PRCCEED . 

KEY IN V22E AND 
- LCOAC DES TREC 

« GPTICN CODE. 
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. 0 ok 
ast oo aM 
STORE of ef 
DATA oE oN 
aot oo oA 

: ° -T 
. . oF 

. cu TO 
. wan 

. BELOn 

EXTRAPCLATE L&® ANE 
CSM STATE VEC TORS 
FORWARC TO THE 
PRESENT TIME PLUS 1 
MINUTE LSING CONIC 
EcuaTICAS 

CALCULATE THE LINE 
CF SIGHT VECTOR LCS 
FRGM ih TC CS¥ 

iS TRE TRACK ING 

ATTITLCE CPTEICN = 

a
 

a 
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+t 

+03 
+EDIT 
++ 

e
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e
 

Ccocol? 

SELECT SELECT 
+X AXIS 42 AXIS 
corr —— (PREFERREC) 

CALCULATE THE SELEC— 
TED AXIS TRACKING 
ATTLTLUE (Lm #2 CR 
#X ALIGNED WITH LOS 
FRCP LM TC CSM). 
NOTE: THIS ATTITUDE 
WILL BE COMPUTED 
(VECPCINT} TC POINT 
THE SELECTED AXES 
(#Z OR #X) AT ThE 
CSM BLT wIit KCT 

CONSTRAIN THE NON- 
CRITICAL (x OR Z) CR 
Y AXES.   

  

COMPLTE RECLIREL 
FLAT BALL ANGLES AT 
TRE SELECTEC Axis 
{+Z GR +X) TRACKING 
ATTITUDE IF THE 
PRESENT IMU GRIENT A- 
TION 1S HELD AND 
STORE IN NGUN 18 

e
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STOKE ATTETUDE 
SPECIFICATION #OR 
SELECTED AXIS (+#Z UR 
+P TRACKING ATTI- 
TUOE FOR USE BY THE 
ATTITUDE MANEUVER 
ROLTIAE (REC). 

FLASH VERB-NCUN . 
TO REQUEST RESPUNSE sessnsvccsenecescene 
ANE CISPLAY COMPUTED . 
FUOAI BALL ANGLES? 

VO6 N18 
R1-RCLL 
R2-PITCH 
R3-VAW 

ALL FOAL BALL ANGLES 
IN CEGREES TO ThE 
NEAREST .OL CEGREE 
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MONITOR OSK 
CBSERVE VERB-NOUN 

FLASH TO REQUEST 
RESPONSE AND OISPLAY 

  

COMPLTED FDA BALE 
ANGLES, 

SHALL I ALLOW 
THE LGC TO 
ORIVE THE LM 
TO THE OES IRED 
ATTITUDE? 

« BG I wiSH TC 
GPOATE THIS 

« CISPLAY? 
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. . . . . R63/LUMINARY 
. . : . . R63/ SUNDANCE 

WAIT FOR KEYBOARD : . . KEY IN . 
ENTRY Rew ee cece ccccemeetvoccneseceses RECYCLE . 

. . . V32E . 
. [i ieeeenaed . #280 

se eccecessncnccccccccecs KEY IN TERMINATE 
. . V34E 

#290 

  

TERMINATE FLASH UPCA . 
RECEIPT OF PROCEED, ssceecesecaccccesese KEY IN . 
RECYCLE? CR . PROCEEO . 
TERMINATE nen nnn - 

#300 

  

. . #310 
- @ Ta 
. man 
. BELOW 

RESET 3-AXIS FLAG 
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DG ATTLTUDE MANELVER 
ROUTINE R60 

  

RESET EXTENSED VERB 
ACTIVE AND NC MARKS 
ALLOWED FLAGS. 

CHANGE CONTROL NUTES 

REV OL PCR 450,498,531 
REV 02 ECITOR TAL 
REV 03 ECITCRIAL 

a 

OG ATTITUDE MANEUVER 
ROUTINE ROO. 
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PURPOS Ez 

ASSUMPTIONS: 

++ 
+02 
++ 

PROG 
cont 

START PREFERRED 

TRACKING ATTITUOE 

FINE 

(2 

qu 

(3) 

RCUTIAE 

  
(R65) 

1223 

PREFERRED TRACKING ATTITUDE RUUTINE {8 65) REV 02 12/03/69 

TO PERFOKM A CONTINUOUS SERIES OF AUTOMATIC TRIM MANEUVERS TO THE PREFERRED TRACKING ATTITUDE IF EACH 
MANEUVER RECUIRED IS LESS THAN A SPECIFIEO FUNCTION OR, EF NOT, TO NOTIFY THE CREW THAT AN ATTITUOE MANEUVER 
TO THE PREFERRED TRACKING ATTITUDE IS REQUIREG VIA ROO. 

TO COMPUTE THE PREFERRED TRACKING ATTITUDE OF THE LM WHICH ENABLES RR TRACKING CF THE CSM AND CSM TRACKING OF 
THE LM BEACON. 

THE PREFERRED TRACKING ATTITUDE IS CEFENED AS FOLLOWS: 

(A) THE LM 4#Z AXIS IS ALIGNED ALONG THE LOS To THE CSM 

(B) THE ROLL ATTITUDE tABOLT LM 4#Z AXES) IS UNDEFINED, BUT MAINTAINED AT ThE ORIENTATION RESULTING FROM 
THE R60 MANEUVER, OR FROM MANUAL CREW ADJUSTMENT. 

THIS RGUTENE WILL ITERATE NZ TEMES, WHERE NZ IS DEFENEC BY THE CALLING PROGRAM/ROUTINE. 

THE ROUTENE IS AUTCMATICALLY CALLED BY THE PREFERRED TRACKING ATTETUDE PROGRAM (P25), AND THE RR DATA READ 
ROUTINE (R22}. 

icc GROUND CREW 

eLGC INITIAL 
eROLTINE ENTRY 
oS ELECT IGN (R65) 
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1S RR DATA GGOD 
DISCRETE PRESENT? 

READ RANGE RATE 
ANC RANGE IN 
THE RADAR REAL 
ROUTINE (INCLUDES 
TFI INTG N78). 

   

      

FROM THIS 
UN, THE LGC 
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er
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NOTE: ALL LOGIC IN 
THE CRE® COLUMN IS 
QNLY THAT ASSOCIATED 
WITH THE FINE PRE- 
FERRED TRACKING 
ATTITUDE ROUTINE 
{RO5). 
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#02 
+E DIT 

#02 
+t 

LOGIC DESCRIBES BOTH 
THE PREFERRED T RACK- 
ING ATTITUDE ROLTIANE 
(R61) AND THE FINE 
FREFERREC TRACK IAG 
ATTITUDE RCUTINE 
(R65). ONLY THAT 
LCGIC ASSCCTATEL 
WITH REE TS 
PERTINENT HERE 
HOWEVER. 

  

EXTRAPCLATE LM AND 
CSM STATE VECTORS TG 
PRESEAT TIME PLUS 3 
SECGNDS USING 
CCNIC EQUATIONS 

CALCLLATE LUS VECTOR 
FRCP L¥ TC CSM. 

USING VECPOINT, CUM- 
FUTE TRE CESIREC IMU 
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> . R65/ LUMINARY 

GIMBAL ANGLES TC . . 
ALIGN THE LM #2 AXIS . . 
ALCAG THE LCS TG THE 2 . 

+t CSM {BASED ON . . 
+02 CURRENT CESIRED . . 
+EDIT IMU GIFBAL . . 
++ ANGLES). . . 

rote een nnn - . #130 

HAVE PGNS CONTROL . . 
AND ALTO ATTITUDE . . 
CCNTRCL MOCES BEEN . . 
SELECTED? . . 

° . . #140 

TRANSFCRM . . . 
DESIRED IMU . . . 
ANGLES TO . - . 
FINAL FCAt . . . 
BALL ANGLES . . - 
ANC STGRE AS - . . 
ALG. . . . #150 

co TG . . . 
war . . . 

BELCW . . wea wecceae . 
> * . . . #160 

TS THE Us/cSM LCS . . {S TKE LM/ CSM LOS 
GREATER THAN 15 . . GREATER THAN 15 
DEGREES FRCM THE LM . . DEGREES FROM THE LM 
+Z AXIS? . . +2 AXIS? 

. oY . . o¥ oN 

. . . . . . R6O5/LUMINARY 
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#170 

ISSUE CES IREC 
IMU GIMBAL 
ANGLES CIRECTLY 
TG THE RCS CAP. 

#180 
RESET ThE 3~-AxIS 

« FLAG 

« SET PRIORITY 
» DISPLAY FLAG #190 

+ COMMAND ZERO 

++ 
+02 

« ATTITUDE ERRORS +EOIT 
++ 

#200 

23 DEGREE 
+ DEADBAKD 
- SET 

#210 

MANEUVER ROU 
(R60)~ 

CO ATTITUCE 

TINE 

 
 

EUVER RGUT INE 
+ BDO ATTITUDE MAN- 

(R60). 
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#220 

SET DEAUBANO TG 
PREVIOUS VALUE 
DEFINED BY RO3. 

#230 

 
 

KESET PRIORITY 
DISPLAY FLAG 

#240 

nan 

FROM 

ABOVE 

#250 
SET? 1S Rél FLAG 
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R6L/R65 
EXT 

#260 

1S NZ ZERO? 1S NZ ZERC? 
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. #270 EXIT . ew aseee Ex iT 
R6l/ R65 . R65 

OECREMENT AZ BY 1 . 

. . #280 

RAIT & SECCNES . 

#290 

CHANGE CCNTRCL KCTES 

LOGIC REV OL PCR 39,634 
LOGIC REV COCLLM LAD PCR 642,716 
LCGIC REV OL{LUM 18) PCR ToC 

REV O2 ECITCRIAL 

R65/LUMINARY
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PURPOSE: 

ASSUMPTIONS: 
++ 
+02 
+*EDIT 
++ 

PROG 
CONT 

1231 

EXTENCEG VERB INTERLOCK ROUTINE {R76} REV 02 12/03/69 

Cl) TO INHIBIT SELECTION GF EXTENDED VERBS UNDER CERTAIN CIRCUMSTANCES. 

(lb THIS RCUTINE ITS CALLEC BY THE FCLLCWEING EXTENDEC VERBS: V4IN2Cy V4IN7T2, V42_ V43~ V4TIRGT) » VOBCROB) + V49CRE2Z)e 
V55_ VST, V63(RO4), VO4SIROS), VOT, V7IOC PZT), VILEPZTI, V7Z(PZ7)+ V7Z(P27), VO2CR3IO), VB3ICR310, VB5, VE9IRG63), 
V90 (R365 VOL, V92 

ie GRCUND CREW 

ol GC 
o RCUTIAE 
e SELECTION 

START EXTENDED VERB 

INTERLGOCK ROUTINE #10 
(R76) 

TS THE EXTENDED VERB 

ACTIVE FLAG SET? #20 

  

IS THE NU 

MARKS ALLOWEL 
FLAG SET? . 
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ed R76/LUMINARY
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IS ThE MARK ry 
EN PROGRESS ry 
FLAG SET? - 

oN Ye . 

TURN ON OPERATOR 

  

« ERROR LIGhT 

. EXIT R76 
« AND EXTENDED 
«= VERB SELECTEC. 

  

1S THE PRIORITY CIS- 
PLAY AWAITING KEY 
RELEASE FLAG SET? 

  

IS THE PRIGRITY . 
OLSPLAY FLAG SET? « 

  

aVYu 

1S THE PRI- a 
ORITY IDLE soe 
FLAG SET? 2 

aN oY. 
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NITOR OSKY 
DOES GPERATOR 
ROR LIGHT INDICATE 
AT ANCTHER EXTEND- 
VERB 1S IN 

OCESS? 

PUSH ALARM RESET 
TO EXTINGUISH OP- 
ERATOR ERROR 
LIGHT. 

Cr
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TERA CA CPERATOR 
ERROR LIGHT 

EXIT RT6 
AND EXTENDED 
VERB SELECTED. 
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SET QC MARKS ALLOWET 
FLAG 

SET THE EXTFENCEC 

VERB ACTIVE FLAG 

DISPLAY CURRENT 
MAJGR MODE AND 
CALLEC VERB ON DSKY- 
BLANK NCUNy Rhye R2y 
AND R32 

EXIT R76 
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AND EXTENDED 
VERB SELECTECD 
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PURPOSE: 

ASSUMPTICNS: 

++ 
+03 
+EDIT 
+03 
++ 

PROG 
CONT 

STA 
TES 

SET 

  

1s 
SET 

Is 
FLA 

  

1237 

LR SPLRICUS TEST ROUTINE (R77) REV 03 12/03/69 

(1) TC READ CUT TRE RANGE AND VELUCITY DATA FROM THE LANDING RADAR {LR) AND PUT IT ON THE LGC DOWNLINK DURING LR 
SPLRIOLS RETURN TESTS. 

{1} THE LR CATA IS PLACED ON THE DOWNLINK REGARDLESS DF YHE STATUS OF THE LR RANGE DATA GOOD AND VELOCITY DATA GOOD 
OI SCRE TES. 

(2) THIS ROUTINE IS MANUALLY SELECTED BY DSKY ENTRY (V78E) AND MAY BE CALLED ONLY WHEN NO OTHER PROGRAM OR ROUTINE 
ITS USING ELTHER RADAR, THE ROUTINE MUST BE TERMINATEC @Y MANUAL DSKY ENTRY {V79E). 

Lec GROUND CREW 

CREW 
«ROUTINE 
«SELECTION 

    

RT LR SPLRICUS 
T ROUTINE (R77) 

. . #10 

THE NO R29 FLAG . 
2 . 

. . #20 

THE R77 FLAG « . 
? . . 

THE V37 ee . #30 
G SEI? a . 

IS THE LR o . 

RTT/LUMINARY
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. a . RT7/ LUMENARY 

» BYPASS FLAG «. : 
= SET? ee . 
eo Soot ccc oe . #40 
2 2¥ New e . 

TS THE TRACK 2 2 e . 
FLAG SET? a ae . 

oN Ye ew oe : 
++ . a eo ae . #50 
+03 . - ewe . 
+EDIT . © see . 
+03 . a 2 ee . 
+t . o eee . 

TS THE eo a ee . 
RO4 FLAG eo 22 e . 

SET? * eee . #60 

oN Yo 2 we wie . 

« TURN GN GPERATCR cevecsccscccseeeves MONITOR DSKY: 
« ERROR LIGHT . DOES OPERATOR 
Ta cn ERROR LIGHT INDICATE 

. . THAT THIS ROUT ENE 

. . CANNOT BE SELECTED #70 
. . AT THIS TEME? 

. . -Y Ne 
. EX IT . . 
. RT? . . 

. TERMINATE PROGRAM . 
+ . OR ROUTINE WHICH . 
+03 . TS PREVENTING SE- . 

+EDIT - LECTION OF RTTe . #80 
+ . THEN RESELECT . 
+03 . THES ROUTINE 8Y . 
+t . KEYING IN V78E. . 

SET THE R77 FLAG wee . 

. EX iT . #90 
. RIT . 

. . RTT/LUMINARY



ZERC RACAR FAEL 
COUNTER 

UPDATE THE LR PCSI- 
TION FLAG TO AGREE 
WITH THE PRES ENT 
LR POSITION 

LPDATE THE LGC 
ASSUMED LR AND RR 
RANGE SCALE TC AGREE 
WITH THE LR AND RR. 

SAMPLE EACH LR VEL— 
OCIT¥ BEAM AND THE 
RANGE BEAM GNCE EACH 
SECCAD AND PUT THIS 
DATA ON THE LGC 
OCWALINK S

e
 

a
 

00 I WISH TO TERMI~ 
NATE THIS ROUTINE? 
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SAMFLING 

  

CHANGE CONTROL NOTES 

LOGIC REV OL PCR 229 
REV 02 ECITGRIAL 
REV 03 EDL TOR IAL 
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4e4e11l EXTENDED VERBS(AND ¥36) 

v36 

V40n20 

V40N72 

V4iN20 

V41N7Z 

V4a2 

V43 

V44 

v47 

v48 

V49 

v50 

V52 

V53 

V54 

v55 

V56 

vse 

v59 

vec 

VoL 

vee 

REGLEST FRESH START 

ZERC EMU CCUS 

ZERO RR COLS 

CCARSE ALIGK IMU CCUS 

CCARSE ALIGN RR COUS 

FINE ALIGA IMU 

LCAC FLAT ERRCR NEECLES 

TERMINATE RR CONTINUCUS DESIGNATE 

INITIALIZE AGS, R47 

START CAP CATA LOAD, ROB 

START CREw"DEFINED MANEUVER, R62 

PLEASE PERFCRM 

MARK X-RETICLE 

PARK Y-RETICLE 

MARK X-UR Y-RETICLE 

INCREMENT LGC TIME (CECIMAL) 

REQUEST TERMINATE TRACKING ROUTINE 

PERMIT LANDING KADAR UPLATE 

TNHIBLT LANCENG RACAR UPLATE 

CCMMANC LR TO PUSITIUN 2 

OISPLAY VEHICit RATES 

CISPLAY CeP ATTITUDE ERROR 

CiSPLAY TUTAL ATTITUDE ERKOR 

REV O1 08/07/69 

1243 

EXTVERBS/ LUM 
4.411



V63 

V64 

ves 

V66 

V6o7 

Vv69 

vio 

v7.1 

vT2 

vi3 

V74 

VI5 

Vi6 

Vq7 

v78 

vac 

val 

vV82 

Vea 

V85 

veg 

v30 

val 

va2 

V93 

v95 

START RR/LR SELF TEST RUUTINE, RO4 

START S-BAND ANTENNA ROLTINE, ROS 

DISABLE U,V JETS CURING DPS BURNS 

VEHICLES ATTACHED, MOVE THiS VEHICLE STATE 
VECTCR TC GTHER VEHICLE STATE VECTOR 

W MATRIX RMS ERROR DISPLAY 

RESTART 

START LGC UPDATE: LIFTOFF TIME 

START LGC UPDATE: BLOCK ADDRESS 

START LGC LPDATE! SINGLE ADDRESS 

START LGC UPCATE: LEC FIME (OCTAL) 

INITIALIZE ERASABLE OUMP VIA OGWNLINK 

ENABLE UeV¥ JETS DURING DFS BURKS 

MINIMUM IMPULSE COMMAND MODE 

RATE CGMMAND AND ATTITECE HOLE MCDE 

START LR SPURIGUS TEST, R77 

STOP LR SPLRIOUS TEST» R77 

ENABLE LM STATE VECTCR UPLATE 

ENABLE CSM STATE VECTOR UPDATE 

REQUEST ORBIT PARAMETER DISPLAY, R30 

REQUEST RENCEZVOUS PARAMETER CISPLAY+ R31 

DISPLAY RR LOS AZIMUTH AND ELEVATION 

START RENDEZVCUS FINAL ATTITUCE MANEUVER, R63 

REQUEST RENCEZVOUS GUT-OF-PLANE DISPLAY, R36 

DISPLAY BANKSUM 

START IMU PERFOKMANCE TESTS (GROUND USE) 

ENABLE w MATRIX INITIALIZATION 

NO UPDATE CF ETTHER STATE VECTCR 

1244 
EXTVERBS/LUM 
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VS? 

v9 

INTERRUPT INTEGRATION AND GO TO PCC 

PERFGRM ENGINE FAIL FRCCEGUKE 

ENABLE ENGINE IGNITION 
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1247 of? 

V36s REQUEST FRESH START REV 03 12/03/69 

PURPOSE: (1) TO INITIATE A COMPLTER FRESH START. 

ASSUMPTION: (1) THIS PRCCESS MAY BE SELECTEC AT ANY TIME. 

(2) FRESH START CAN BE INITIATED IN ANY OF THE FOLLOWENG WAYS: 

(A) VIA PROGRAM IF PHASE TABLE CISAGREEMENT IS DETECTED FOLLOWING A RESTART (ALARM CODE 01107). (8) VIA PROGRAM IF SELF CHECK [5 INTERRUPTED BY A RESTART DURING ITS ERASABLE MEMORY CHECK AND ERAS ABLE WEMCAY IS SUSPECT. 
(C) BY SIMULTANEOUS DEPRESSING OF THE MARK REJECT AND ERROR RESET BUTTONS DURING A 2ESTART.« (0) CSKY ENTRY OF V36E. 

NOTE: A COMMANDED FRESH START (V36) WILL TURN CFF THE ENGINE, AS WILL PRESSING *MARK REJECT® AND “ERROR RESET" DURING A RESTART. 
THUS: "A" AND "8" DO NCT SHUT OFF THE OPS OR APS, "C™ AND “D" WILE SHUT OFF THE DPS OR APS. 

(3) LF FRESH START INTERRUPTS STATE VECTOR INTEGRATION, THE STATE VECTOR MAY BE INVALIDATED. 

NOTE: LGC FRESH START INITIALIZES ALL FLAGKCRDS (SEE EXCEPTIONS SELOW), CLEARS ALL JOB CORE SET AND VAC AREAS, SETS WAITLIST TASKS TO ENDTASK, INITIALIZES ALL OUTPUT CHANNELS, INITIALIZES DAP IDLING PROGRAM, INITIALIZES OCWNLENK TO COAST-ANC-ALIGN DCWNLIST, BLANKS THE OSKY » AND EXITS TO AN IDLING STATE (OUMMY JOB). 

LGC FRESh START COES NOT ALTER THE STATE OF THE FOLLCWING FLAG BITS: 
(i) APSFLAGs WHICH INDICATES IF THE DESCENT STAGE 1S ATTACHED. 
(2) SURFACE FLAG, WHICH ENDICATES IF THE LM STATE IS ON THE LUNAR SURFACE. (3) LMOONFLG, WHICH ENDICATES IF THE LM STATE IS EARTH OR LUNAR CENTERED, (4) CMOGONFLGs WHICH INDICATES IF THE CSM STATE IS EARTH OR LUNAR CENTERED. (5) REFSMMAT FLAG, WHICH INDICATES [F REFSMMAT IS VALIO. 

PROG ice GROUNC CREW 
CONT 

CREw 
SELECTION 

  

START CREW INITIATED sececcccecccscececes KEY IN V36E 
FRESH START . . 
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INE TLALIZE OCwRLIST 
PCINTER TU KETKANS- 
FIT CURRENT COWNLIST 
AT NEXT 20 MS 
COwNRuPT, 

  

LPDATE STAILS CF LK 
POSITION FLAC. 
SET RR ALTC MCCE ANC 

COL NOT FAILED FLAGS 

  

SET TIWE 3 
TIME 4 = 
TIME 5 

  

     

  

RESET 1/ACC JOB 
CCATRCL E€1T IN 
RC SFLAGS. 

RESTORE STATUS OF 
CHANNEL 13 BITS 
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ZERG CLIBIT CHAAKEL 
11 (EXCEPT ENGINE ON 
CR CFFe ANC ISS 
WARNENG} 

    

RESET DESIGNATE . 
FLAG . 

RESET REMOQDE, RR COL 
ZERO, REPOSITION, 
AND RR TURN-CN FLAGS 

Cr
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+t 
+03 

+EDIT 
+t 

ZERG CLTBIT CHANNEL 
12 (EXCEPT RR LUCK- 
CN ENABLE, GIMBAL 
TREM ORI VES, ENABLE 
TeuU ERRUR COUNTERS, 

ZERC IMU CCUS, ANC 
CGARSE ALIGN 
ENABLE). 

RESET NC RR PCAITCR 
FLAG IRZ5) 

ZERG OLTBIT CHANNEL 
13 (EXCEPT TELEMETRY 
BETS», RESET TRAP 
BITS, AND TeRUPT 
BIT). 

SET HAND CONTROL 
RUPT BIT IN CHANNEL 
13. 

ZERC CUTEIT CHANNEL 
14 (EXCEPT GYRO 
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++ 
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+EDIT 
++ 

ENABLE} 

    

TERMINATE ALL WAIT- 
LISTED TASKS 

CLEAR ALL EXECUTIVE 
REGISTER SETS 

INCICATE NO ACT IVE 
Joes 

MAKE ALL VAC AREAS 
AVAILABLE 

BLANK DSKY REGISTERS 
(PROGRAM, VERB, 
NOUN Rly R2, R39. 

PERMET AGT MARK 
ACTIVITY 
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+t 

+03 
+EOIT 
tt 

Re SET CXTERDED VERB 
ACTIVITY INTERLUCK 

  

RESET CISPLAY/ASTRC- 
NALT INTERFACE FLAGS 

READ 

INITIALIZE IMODES33 
FLAG; SET NC PIPA 
FAIL BIT; SET DOWN- 
LINK ANC UPLINK CK 
BITS; RESET ALL 
OTHER BITS 

    

CLEAR SELF CHECK 
ERKOR REGIST ERS 

  

  

SET ENGINE OFF {BIT 
14 iN CHANNEL 11) 

  

ee
 

e
e
e
 
e
w
a
n
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++ 
+03 
+EDIT 
+t 

et
 

e
w
e
 

  

INETIALEZE ATTITUDE 
ERROR CISPLAY FLAGS 

INE TIALIZE DAP 

  

INITIALIZE OOWNE INK 
hiTH POO DGwNLEST 

PERMIT AGS INIT IAL- 
IZATIGN 
  

ZERO UPCATE STATE 
VECTOR INDICATOR 
  

ZERG OUTBIT CHANNELS 
Sy Gy 122 13,5 AND 14 

IS ISS IN COARSE 
ALIGN MODE AND IA 
GIMBAL LOCK? 

< 
e
e
e
 

e
m
 

e
a
e
 

e
e
e
 
w
e
 

e
e
e
 

e
e
e
 

e
e
e
 
r
e
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e
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ENABLE CCARSE 
ALIGN MODE 

  

LCAC -O INTO MOCREG 

INITIALIZE TMU 

CENRIBIT EMU FAIL) 

SET MAXIMLM DEADBANO? 
KALCMANU RATE ANT 
DAP FLAGHCRD BITS 

  

INHI8IT CAP TURN CN 
AND ERROR NEEDLE 
CISPLAY UNTIL ICbuss 
ARE ZERCED. 

RESET ALL FLAGWORDS 
(EXCEPT REFSMMAT, 
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08! 

SURFACE, CMGONFLG, 
LMOONFLG, AND APS 
FLAGS). SET The 
NO R25, IDLE, AND 
LR BYPASS FLAGS. 

  

CHANGE CONTROL NOTES 

LOGIC REV GQ PCR 496 

REV Ok EDITORIAL 
REV O02 EDITGALAL 
REV 03 EDITORIAL 

| 
~ 38 

V36/LUMINARY 

#360 
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V4EN2Cy ZERC IML CULS REV 03 12/03/69 

PURPOSE: (1) TC INSURE SYNCHRGAIZATIGN OF THE IMU COU COUNTERS ANO THE ICDU COUNTERS IN THE LGC. 

(2) TO TERMINATE THE IMU COARSE ALIGN MODE AND ENTER THE INERTIAL MODE. 

ASSUMPTIONS: (1) THIS EXTENDED VERB (V40NZ0) MAY BE CREW-SELECTEC BY DSKY ENTRY. A VALID IMU ZERO (SYNCHRONIZATION OF COU 
COUNTERS} CAN BE ACHIEVED ONLY IF THE ISS ES ENERGIZED (NO ALARM 00213). THIS PROCESS MAY BE 
SELECTED EVEN IF ANCTHER EXTENDED VERB IS BEING PROCESSED. ASIDE FROM THE ICDU ZERO PROCEDURE WHICH FORMS A NORMAL PART DF THE ISS TURN-ON, THE ASTRONAUT CAN CCMMAND ICOU ZERO PROCEDURES ONLY BY CALLING ¥40N20 OR BY 
CALLING R47 (VIA V47). 

(2) V4C MAY NOT BE SELECTED IF IMU MODE SWITCHING IS IN PROGRESS, NOR IF GYRO TORQUING IS IN PROGRESS, NOR EF THE IMU ES IN THE COARSE ALIGN MODE AND IN GIMBAL LOCK. 

(3) THIS VERB DISABLES THE DAP FOR APPROXIMATELY 10 SECGKOS. 

PROG LGC GREUNC CREW 
CONT 

CREW 
SELECTION 

START CREW IALTIATECD 
coy ZERO 

IS MCDE SWITCHING GR 
GYRO TORQLING IN 
PROGRESS? 

« TURN ON OPER- 
« ATCR ERROR 
+ LIGHT 

e
a
e
e
 

  

e+ KEY IN V4ON20E 

: . OBSERVE OPERATOR 
wee cccccsccccccansen ERROR LIGHT FOR 

. INDICATION OF I[MPRO- 
PER PROCEDURE 
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. . . V40N20/LUM 

. EXIT . 
. vac . 

1S iSS 1N CGARSE . 
ALIGN MOCE ANC iN . 
GIMBAL LOCK? . #40 

«+ TURAN CN PRCGRAN . MCNITCR OSKY: 
- ALARM ANU STOKE eoeuee DGES PROGRAM ALARW 
+ ALARM CCCE . LIGHT INDICATE AB- 
- (CC2ce) NGRMALITY? 

eto tenn 
#50 . + oY Ne 

IS ISS TURN-ON .ee CALL PRCGRAM . 
CR CACIAG IN : ALARM DISPLAY . 
PROGRESS? exit (VO5NO9) FO IDENT-. 
7 V40 IFY ABNORMALITY. .« 
oN “¥ WHEN FINISHED, . 
. . PUSH KEY RELEASE . #60 . . TO RECALL PRE- . 
. eee VIOUS DISPLAY. . 

. EXIT . . 
. V40 . . 

« . . #70 

. PRESS ALARM . 
. RESET TC RESET . 
. PROGRAM AL ARM. . 

. . . V40N20/LUM



"e
 wn ed 

EATER ICGU ZERO 
MODE 

    

TURN GFF NO ATT 
LAMP 

COMMAND CAP OFF 

  

  

Ser mccu Zero 
DISCRETE 

CLEAR CCARSE ALIGN 
AND ICDL ERRCR 
COUNTER ENABLE 
DISCRETES 

EXIT 
v40 

GBSERVE THAT NO ATT 
LAMP IS OFF, INDI- 
CATING THAT THE ESS 
1S NOT IN COARSE 
ALIGN MCDE. 
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SET Thr itll tetu 

FAIL OL SCRETE. 

SET CMIBLT TRU FALL 
CISCRETE 

ZERO LGC ILly 

CULRTEKS 

   
« TURN ON PRUGK AM 

+ ALARM ANC ST CRE 

» ALARM CUDce 

+ (C0210) 

  

MONI TGR DSKY: 

DOES PROGRAM ALARM 

LIGHT INCICATE 
ABNCRMALI FY? 

  

CALL PKUGRAM 

ALARM CIS PL AY 

(VO5NG9) TH 
IDENTIFY ABNORM 

ALITY « WHEN 

FIND SHED, PUSH 
KEY RELEASE Tu 
RECALL PREV GUS 
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1S ISS TURN-CN CR 
CAGING IN PROGRESS? 

z ~«<
 

ZERO LGC ICDU 
CCUATERS 

RESET ICCU ZERO 
OI SCRETE 

  

TS ESS TuLRN-CN CR 
CAGING IN PROGRESS? 

    

P
e
e
 

e
r
e
 

m
m
 

ew
e 

r
o
e
 
t
o
n
s
 

  

PRESS ALARM 
RESET TO RESET 
PROGRAM ALARM 
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++ 
+03 

+EDIT 

+03 
++ 

. V4c 

RESET INhLBET IMU 
FAIL CISCRETE 

RESET [NHieiT ICcU 
FAIL vI SCRETE 

ENABLE DAP ALTO AND 
FOLD MODES 

RESET BIT § UF 
ImOCES33 TC INUICATE 
CN OG®NLINK THAT AN 
ASTRONAUT— INITIATED 
ACN-TURN CN ECCU 
ZERC HAS BEEN 
COMPLETED. 

  

UPDATE ISS wARNING 
LIGtT 
  

  

a
y
 

DOES 15S WARNING 
LIGHT [NOICATE A 
FAILURE IN THE ISS? 

-¥ Ne 

CALL PROGKAM 
ALARM CCLE CIS- 

e
e
e
 
e
e
e
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e
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v40 

CHANGE CCATRCL ACTES 

LOGIC REV 00 
REV Cl 
REV 02 
REY 03 

PCR 496 
EDIFCRIAL 
EDITORIAL 
ECEIFCRIAL 

PLAY (VO5NO9) TO 
IDENTIFY THE 
FAILURE. THERE 
ARE SIX POSSIBLE 
CAUSES FOR ISS 
WARNING. (SEE 
SEC. 404.7 OF 
THIS DOCUMENT 

FOR DEFINITION 
OF ALARM CODES}. 
WHEN FINISHED, 
PUSH KEY RELEASE 
TO RECALL PRE- 
VIOUS DISPLAY. 

  

PRESS ALARM 
RESET FO RESET 
PROGRAM ALARM 

    

ee
 

ee
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m
e
e
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REV 93 12/03/69 

TO DETERMINE THE RR ANTENNA MCCE. 

V4ON72, ZERU RR CDUS 

PURPOS £: €1) FO ZERO THE RR COLS. 

(2) 

ASSUMPTIGNS: (1) 

PROG 
CONT 

PROGRESS « 

EXCEPT FOR THE RESTRECTICGNS NOTED IN 

ThE PROCESS IS CREW SELECTED BY OSKY ENTRY. 

THIS PROCESS MAY BE SELECTED AT ANY TIME EXCEPT WHEN A READ SEQUENCE DF EITHER RAOAR OR A RR DESIGNATE IS IN 

(2) ABOVE, TEIS PROCESS CAN BE SELECTED AT ANY TIME IN COMBINATION WITH 
Aky CTHER EXTENCEC VERB. 

icc CROUNC CREW 

CREW 
SEL EC TION 

START CREW INITIATED cesccccceccccaacoees KEY IN V40N72E 
RR CDU ZERO 

  

IS THE NO R29 FLAG 
SET? 

   

TS THE R77 FLAG 
SET? 

   

D
e
r
m
a
 

m
e
m
e
 

m
e
n
 

me
me
 

e
e
e
 

an
e 

GS 

  

#10 

#20 

V40N72/LUM



ie ie 

+ 

+03 
+ED1T 
+03 
+ 

t
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t
a
e
e
 

t
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+ 
Is 
FLA 

    

1s 
TRA 
SET 

ee
 

t
a
s
 

e
e
t
 

e
e
e
 

t
e
e
 

e
e
e
 

  

THE V37 . . 
. G SET? ry 
. 

TS THE LR eo 
. BYPASS FLAG. . 

SET? es 
. 

THE . . . 
. 

CK FLAG 2. ow 
. 

? se . 

TURN UN GPERKATOR ssecncccccccccsceee MONITGR OSKY: 

  

ERROR LIGHT . ODES OPERATOR 
eat ERROR LIGHT COME 
. GN, INGICATING THAT 
. THIS EXTENDED VERB 

. CANNOT BE SELECTED ene AT THES TIME? 

. 
N Exit 

. 
V40N72 . 

TERMINATE THE 
PROGRAM CR ROUTINE 

B
e
m
 

e
e
e
 

he
 

ee
 

ee
 
e
a
r
n
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yo’ 

t
r
e
e
 

+EDIF 
+03 
+e 

    

SET? 

oN ov 

IS REPCS ITION . 
FLAG SET? . 

ov . 

. EXIT EXIT 
. V40 V40 

SET RR COL ZERO FLAG 

  

IS THE RR 
FLAG SET? 

  

» TURN GN PROGRAM 
ALARM AND STORE 
ALARM CODE 

THAT US PREVENTING 
SELECTION OF 
V40N72, THEN RE~ 
SELECT THIS EXTEN- 
DEO VERB 

. 

EXIT 
V4ON72 

MONITOR DSKY: 

PROGRAM ALARM LAMP 
Witt BE TURNED ON IF 
RR AUTO MODE IS NCT 

i 
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+03 
+EDIT 

+03 
+ 

+ (CCS51C) 

  

SET RR COU ZERU 
DISCRETE 

ZERG LGC RR COU 
CUUNTERS 

REMCVE RR COU ZERO 
DISCRETE 

  

SELECTEC (RR AUTO 
OT SCRETE NOT PRES-— 
ENT). OO I WISH TO 
CBSERVE THE PREGRAM 
ALARM CODE? 

CALL PROGRAM ALARM 
COCE DISPLAY (VO5- 
NO9} TC IDENTIFY 
THE FAILURE. ALARM 
90510 wiLt INCIC- 
ATE THAT THE RR 
tS NOT IN THE 
AUTO MOCE. WHILE 
THE PRUGRAM wiL& 
CONTINUE AFTER 
THE DISPLAY OF 
ALARM ©0510, THE 
RR CCU ZERO DIS- 
1S CONTINUOUSLY 
ESSUEOD BY R25 WHEN 
THE RR AUTO MOCE 
DISCRETE IS NCT 
PRESENT. WHEN 
FINISHED, PUSH 
KEY RELEASE TC 
RECALL PREVIOUS 
CISPLAY 

  

e
e
e
 

e
r
e
 

r
e
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PRESS ALARM 
RESET TO RE- 
SET PROGRAM 
AL ARM 

ef
 

e
e
e
 
e
e
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++ 
+03 
+EDIT 
++ 

TS TRUANICN ANGLE 
LESS THAN SO 
CEGREES? 

RESET RR SET RR 
ANTERKA ANTENNA 
MODE FLAG MODE FLAG 

(MOCE #1) {MODE #2) 

UPCATE TRACKER FAIL 
LIGHT 

V40 

CHANGE CCATFRCL ACTES 

LOGIC REV 00 PCR 496 
LOGIC REY O01 EDETCRIAL 

REV O2¢LUM 18) 
REV G3 ECITGRiAL 

PCR 848,EDITORIAL 

C
r
 

ry 

    

MONITOR DSKY: 
See recwonccccccceces TRACKER FAIL LIGHT 

WELL BE TURNED 
ON IF: 

A. THE RR MOLE 
TS AUTO AND 
THE RR COUS 
FAILED 

Be. RR DATA FAIL 

EXIT v40 

2l69 
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joe 

PURPO SE: 

ASSUMPTIONS: 

PROG 
CONT 

START CREW INITIATED wsccccaee 
TSS COARSE ALIGN . 

    

IS MCDE SWITCHING OR 
GYRO TORQUING IN 

lati 

V4IN20+ CUARSE ALIGN IML COLS REV O03 12/03/69 

(1) TO COARSE ALIGN THE IMU TO GIMBAL ANGLES SPECIFIED BY THE ASTRONAUT. 

(2) EXTENDED VERB W4l MAY BE CREW SELECTED ONLY WHEN NO OTHER EXTENDED VERB WHICH HAS SET THE EXTENDED VERB ENTER- Lock IS ACTIVE. IT MAY NOT BE SELECTED RHEN AN IcoU ZERO IS IN PROCESS, NOR WHEN GYRO TORQUING IS IN PROCESS, NOR WHEN A PREVIOUSLY SELECTED COARSE ALIGNMENT IS IN PROGRESS» V41N20 1S [N4IBI TED WHILE THE GEMBALS ARE BEING TFORQUED TO A DESIRED COARSE ALIGN ATTITUDE, BUT IS NOT INHIBITEC WREN IN THE COARSE ALIGN MODE IF THE GIMBALS ARE NOT BEING TORQUED. 

(2) V4l MAY CALY BE USED WITH N2OCICDU ANGLES} GR WITH N7Z(RR CDU ANGLES). 

(3) THE ACCURACY OF TRE ALIGNMENT 1S TESTED TO A TOLERANCE CF #2 DEGREES. IF THIS TOLERANCE IS EXCEEDED, THE ASTRONAUT IS NOTIFIED VIA A PROGRAM ALARM (002113. ce 

(4) THIS PROCESS RESETS THE TRACK FLAG ANO THE REF SMMAT FLAG AND DISABLES IMU COMPENSATION AND THE DAP. 
(5) AFTER ACCOMPLI SHENG CGARSE ALIGNMENT, THE COARSE ALIGN MCDE MAY BE TERMINATED BY KEYING IN V40N20E. 

icc GROUND CREW 

CREW 
SEL ECT ION 

  

#10 

V4IN20/LUM



HELD 

SNAP 

PROGRESS? 

  

Bo EXTENDED 
VERB INTERLOCK 
ROLTINE (k76}. 

TURN CN CPER- 
ATOR ERRGR 
LAve 

e
y
 

m * = 

FLASH VERB-NGLN TO 
REGUEST LCAL GF 
OESIRED ICDU ANGLES. 

V21N22 
Ri-CG 
R2-1G 
R3-MG 

ALL ANGLES IN DE- 
GREES TO NEAREST .01 
DEGREE (xXXK.XXK 
DEGREE S$) 

i 

  

e
e
e
 

e
e
 
e
e
 
e
n
s
 

CC EXTENDED VERB 
INTERLOCK ROUTINE 
{R76) 

OBSERVE OPERATOR ER- 
RGR LAMP FOR INCDICA- 
TEON OF IMPRUPER 
PROCEDURE 

  

OBSERVE VERB-NOUN 
FLASH REQUEST ING 
LOAD GF ICDU ANGLES 

SHALL F LOAD ICDU 
ANGLES? 

  

DO I WISH TO 
TERMINATE THES 

C
e
 

e
e
 

e
r
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+03 

  

  

. « PROCEOURE? 

. e 64 

WAIT FOR KEYBCARD . secescceccceses KEY IN . 
ENTRY . » TERMINATE . 

2 V34E . 

. . . 

« EXIT . 
+ V4l . 

we cccncccscenccseees LOAD DESIRED . 
. ANGLES . 

TERMINATE FLASH UPGA . . 
RECEIPT OF DATA, OOOO Oe ewe e rc cc ce sccsscescescas 
V33E, GR TERMI- . . 
NATE 

dD oT 
oA eE 
oT aR 
oA oM 

  

s
e
t
e
 

m
u
w
<
|
 

e n . 

  

C
e
 

. 

. 

. 

. 

° 

D
e
e
 

e
e
e
 

e
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e
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D
a
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e
 

er 
e
a
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e
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C
S
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CISPLAY COARSE ALIGN 

IS TSS TURN-CN CR 
CAGING IN PROGRESS? 

oh oY 

. GU TCG 
. wan 
. BELOW 

IS ISS IN CUARSE 
ALIGN MOCE? 

  

ZERC [SS ERRCR 
COUNTERS 

DISABLE ANY GYRC 
ACTIVITY 

ENTER COAR SE 
ALIGN MOCE 

TURN CN NC ATT 
LIGHT 

e
e
e
 

e
a
e
 

tee ewe waceeweccess MONITOR OSKY: 

Stew eessccceseeee ATT LIGHT COMES UN 

CBSERVE DISPLAY OF 
COARSE ALIGN VERB 
(val) 

e
e
e
 

ee
 

ee
 
e
e
e
 

Oe
 

e
e
 

me
 

e
e
e
 

r
e
e
 

ee
 
m
e
r
e
 
e
n
n
,
 

  

MONITOR DSK 

CBSERVE THAT NC 

  

TO ENOICATE ENTRY 
INTO CGARSE ALIGN 
MODE 
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DISABLE CAP AUTG 
AND HGLD MCOES ° 

. . 

INHIBIT IMU FAIL. 

. . 

RESET TRACK FLAG, . 
ORIFT FLAG AND . 
REFSMMAT FLAG 

* . 
  

WAIT .06 SEC 

  

IS ISS TURN-ON OR 
CAGING IN PROGRESS? 

  

oN ov 

. Gt TC 
. mau 

. BELOW 
. 

ENABLE ICDU ERROR 
COUNTERS 

  

  

CCMFUTE CELTA CCU 
ANGLES FOR TORQLING 

  

. 

. 

. 

. 

. 

. 

. 

. 
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av 

1S ISS TURN-ON OR 
CAGIAG IN FRCOGRESS? 

COARSE ALIGN IML TO 
STOREC ANGLES (15 
SECS MAX) 

    

READ PRESENT IMU OR- 
TENTATICN WeR.T. THE 
VEHICLE. 
(GIMBAL ANGLES) 

  

  

ARE THE GIMBALS 
WITHIN 2 CEGREES OF 
THE CESIREE ANGLES? 

  

TURN CA PROGRAM 
ALARM AND STORE 
ALARM CODE 

acc211) 

  

a
 

ry
 

MONITOR DSk Y= 
OCES PROGRAM ALARM 
INDICATE THAT THE 
IMU GIMBALS DID NOT 
DRIVE TC WITHIN 2 
DEGREES OF THE DE- 
SIREC ANGLES? 
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C
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a 

  

RESET EXTENDEC VERB 
ACTIVE FLAG AND 
NO MARKS ALLOWED 
FLAG. 

EXIT 
val 

CHANGE CCNTRGL NOTES 

LOGIC REV 00 PCR 185 
REV O1 EDITORIAL 
REV 02 ECITOR IAL 
REV G3 ECITGRIAL 

CALL PROGRAM 
ALARM DESPLAY 
VO5NO9 TO IDENT- 
IFY ABNORMALITY. 
WHEN FENTI SHED 
PUSH KEY RELEASE 

  

PRESS ALARM RE- 
SET TO RESET 
PROGRAM AL ARM 

  

RESELECT COARSE 
ALIGN 

1277 
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PURPOSE: 

V4LN72s COARSE ALIGN RR COUS REV 03 12/03/69 

a 

ASSUMPTIONS: (1) 

PROG 
CONT 

(2) 

3) 

(4) 

(s) 

(6) 

  

TG DRIVE THE RENDEZVOUS RADAR SHAFT AND TRUNNIGN TO ANGLES SPECIFIED BY THE ASTRONAUT. 

THE PROCESS 1S CREW SELECTED BY OSKY ENTRY} 

THE PROCESS MAY NCT EE SELECTEC WHEN ANOTHER EXTENDED VERB WHICH ALSO SETS THE EXTENDED VERB INTERLOCK IS ACTIVE. 

THE PROCESS MAY NOT BE SELECTED IF P20 GR P22 1S RUNNING. 

THE CONTINUGUS DESIGNATE MODE MUST BE TERMINATED BY DSKY ENTRY OF V44. 

THE CONTINLOLS DESIGNATE MODE LNHIBITS RR GIMBAL MONITOR ROUT INE (R25). 

TRE RR SHAFT ANC TRUNNION LIMITS ARE: 

(Ab MODE 12 SHAFT ~70 DEG TO +59 DEG» TRUANICN -55 DEG TO #55 DEG. 

(8) = PCDE 2: SHAFT -25 DEG TO ~139 DEG, TRUNNION -125 DEG TO -235 DEG. 

(€) MODE 1, CONTINUOUS DESIGNATE ONLY: SHAFT -85 DEG.» TO +59 DEG.+ TRUNNION ~55 DEG. 

L6c GRCUAD CREW 

CREW 
oS ELECT 10N 

  

START CREW INITIATED senccesccccconccosee KEY EN V4IN72E 
RR COARSE ALIGN . ween 

IS THE NO R29 FLAG 
SET? 

< 
e
t
e
 

e
t
e
r
 
t
e
n
e
s
 

  

  

>a
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e
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e
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. . . V4LNT2 /LUM 

Haan n ee ene . . #20 
Is THE R77 FLAG . . 
SET? . . 

IS THE v37 2. . 
FLAG SET? o-. . #30 

oN Ye 2 « . 

« IS THE LR BY- . . 
PASS FLAG SET?. « - 

ve . #40 

iS THE TRACK 26 . 
FLAG SET? eee . 

oN Ye see . 

tt . . a ee . 
+03 . eo 2 ee . #50 
+EDIT . es eee . 
+ . . eee . 

+ . . 

+ . . rr re me a me 

+ « TURN ON OPERATOR sescsencceccvccceccs MONITOR DSKY2 
+ » ERROR LIGHT . DOES OPERATOR ERR- 
+ @ Tatton anne OR LIGHT COME ON, 
+ . . INCICATING THAT THIS 
+ : . EXTENDED VERB CANNOT 
+ . . BE SELECTED AF THIS #60 
+ . wee TIME? 
+ . eee 

+ . exit aa N. 
+ . . . 
+ . . . 
+ Rm am RS - 

+ . TERMINATE THE . 
+ . PROGRAM OR ROW. 
+ . . 

+ . . 
+ . . 

+ . . 

+ . . 

+ . * 

+ . . 

+ . . 
+ . . V41N72 /LUM 
+ . . 

+ . . 

—_
~ 

_
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+ . . 1281 + . . V41N72/LUM + . 
. 

* ° 
. + . . + . TINE THAT IS PRE- . + . VENTING SELECTION « #70 + . OF V4IN72y THEN. 

+ . RE-SELECT THIS : + . EXTENDED VERB. . 
t . mr rower nrnn-- 6 
+ . . . 
+ . . . 
+ . 

. . 
+ . 

eee . 
+ . 

. . 
+ . EXIT . #80 + . V4INT2 . + . . + . . + +. cc 
+ OO EXTENDED VERO ° + OG EXTENDED VERB 
+ INTERLOCK ROUTINE eeeceee « INTERLOCK ROUTINE 
+ (R76) . « (R76) i 
+ . 
+ . #90 + . 
od 

. 
+ . 
+ . 
+ 

. 
+ . 
+ RESET CONTINUOUS . 
+ BESIGNATE ANO DES 1G- . 
+ NATE FLAGS . 

. ¢ rn nnn . #100 + . . 
+03 ° . 
+ . . 

° . 

° . . 

. FLASH VERB-NOGUN TC 
HOLD. REQUEST LOAD OF NEW .. 

RR SHAFT AND TRUN- 
SNAP NI-ON ANGLES 

V21N73 
RL-T RUNNION 
R2- SHAFT 

3-8. ANK 

. MONITOR OSK Ys 
« OBSERVE VERB-NOUN 

. FLASH REQUE STENG 
#110 

LOAD OF NEW RR SHAFT 
AND TRUNNIGN ANGLES 
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TRUNNION-360 MINUS 
RR TRUANIGN CCU vat— 
UE. IN DEGREES To 
NEAREST .O1 CEGREE. 
(PLLS 1S DEFINED AS 
A NEGATIVE ROTATION 
ABCUT LM #X AXIS) IN 
MODE I. 

SHAFT-RR SHAFT 
ANGLE. IN DEGREES TO 
NEAREST O01 CEGREE. 

WALT FOR KEY80ARD 
ENTRY 

TERMINATE FLASH LPON 
RECEIPT OF DATAr 
V33E» GR TERMEK- 
ATE (V34E) 

Vv ~D aV 
a3 aA 3 

C
O
 

2
 

a 
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c
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C
e
 

C
e
 

0G I WISH TO LOAD 
NEw SHAFT AND 
TRUNNION ANGLE S? 

   < 2 
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. V34E 

. EXIT 

LOAD DESIRED 
ANGLES 
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HOLD 

SNAP 

ea
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oF . 

RESET EX- . 
TENDEL . 
VERB ACT~ . 
WE ANC . 
AG MARKS 
ALLOWED . 
FLAGS . 

  

SET LGC ASSUMED 
OPTION = CCCC2. 

  

FLASH VERB-NCUN TO 
REQUEST RESPONSE ANU 
DISPLAY CPTICN COCE 
FOR ASSLMED RR DES- 
IGNATE MODE: 

v04 NIZ 
R1-CCCCh 
R2-COCOX 

R3-BLANK 
Rl (S THE OPTION 
CECE FCR ASSUMEC RR 
DE SIGHKATE FOOE 
R2 1S THE LGC AS- 
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MONITOR DSKyY= 
OBSERVE VERB-NCUN 
FLASH TO REQUEST 
RESPONSE AND DISPLAY 
OF OPTION CODE FOR 
ASSUMED RR DESIGNATE 
MODE 
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SUMED CPTICN: 
00001-LOCK ON 
00002-CCNT INUQUS 

DESIGNATE 

WALT FOR KEYBOARD 
ENTRY 

TERMENATE FLASH UPCK 

RECEIPT OF PROCEED 
CR NEW DATA 

oP oN 
aR oF 
+0 eW 
aC . 
of oC 
aE a0 
0 2D 

e
S
 

F
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e
e
 

  

US THIS THE DES- 
IGNATE MODE [ 

DES LRE? 

woos KEY IN 
. PROCEED 

P
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KEY IN V22E 
AND LOAD THE 
DESIRED CES1G- 
NATE CODE IN R2 
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. STORE CODE 

TS OPTION . 
coce . 
COOOL? . 

  

RESET LOCK ON 
FLAG TO INDICATE 
RR LOCK GN NOT 
CES IREC 

e
e
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t
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SET THE NG RR 
MCAITCR FLAG 

. 

  

SET CONTINUOUS 
CESIGNATE FLAG 

  

S
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SET LOCK UN FLAG . 
TO INDICATE RR . 
LOCK ON DESIRED . 

DISPLAY COARSE ALIGN 
VERB (V4))   

MCAITOR DOSKY: 
we vee OBSERVE DISPLAY OF 

COARSE ALIGN VERB 
tv4l) 

1285 
V41N72/LUM 

#260 

#270 

#280 

#290 

#300 

V41N72 /LUM



ae 

RESET EXTENDED VERS 
ACTIVE ANC NO MARKS 
ALLCWED FLAGS. 

  

TS THE UESIRED LOS 
WITRIN THE LIMITS OF 
THE PRESENT RR COE? 

  

« IS THE DESIRED 
© LOS WITHIN THE 
« LIMITS CF THE 
= CTHER FCDE? 

  

TURN ON PRO- 
GRAM ALARM AND 
STORE ALARM 
CODE (CC5C2) 
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MONETOR DSKY: 
PROGRAM ALARM LIGHT 
WILL BE LIT IF THE 
CESIREC LOS IS NCT 
WITHIN THE LIMITS OF 
EITHER RR MODE. DG fT 
hE SH TO CBSERVE THE 
PROGRAM ALARM CQDE? 

  

-¥ Ne 

CALL PROGRAM . 
ALARM CCDE Cis- . 
PLAY {VO5NO9) To . 
TOENTIFY FAILURE. 2 
ALARM 005G2 INC- . 
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. . . 1287 
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. . ICATES A BAD RAD . #360 
wane ani neo -2- 27-2 AR GIMBAL ANGLE. 
SET CESIGNATE FLAG INPUT. BHEN FIN-  « 

ISHED, PUSH KEY. 
. RELEASE TO RECALL « 
. PREVIOUS DISPLAY. « 

SET? . . 
wane nnn : #370 

PRESS ALARM RESET . 
. TC RESET PROGRAM. 
. ALARM . 

1S REMODE FLAG . . 
SET? . . 

oY Ne eee . 

. . EXIT . #380 
. . val . 

- INTERRUPT . . 
+ REPCSI TION . - 

. - . . #390 

- - COMPLETE . 
. « REPOSITION . 

- RESET RE- . . 
- FCSITICK . . #400 

TS REMODE - . . #410 
FLAG SET? . . 

. -Y . . . 
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TER 

#480 
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#490 

CCMFUTE RR SHAFT ANT 

 
 

TRUNNIGN DRIVE CCF- 
MANTS 

 
 

I t t ' 

1S CONTINUUUS DES IG- 
NATE FLAG SET? 

#500 

e
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e
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e
a
e
 

oh 

 
 

1S DESIGNATE FLAG 

“¥ 

SET? 
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FAii CISCRETE 
IS RR COL 

PRESENT? 
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TURN CN PRO~ 
GRAM ALARM 
AND STORE 
ALARM COCE 

(cC503) 

HAVE 60 ATTEMPTS 
ELAPSED wi THOUT 
RECEIVING CATA 
GCCC CISCRETE? 

  

RESET DESIG~ 
NATE FLAG 

REMOVE RR 
TRACK ENABLE 
DISCRETE FROM 
RR 

v
e
e
 

t
a
e
 

C
S
 

MONITOR DSKY?: 
PROGRAM ALARM LIGHT 

WELL BE LIT TF THERE 
HAS BEEN A RADAR AN— 
TENNA DES EGNATE 
FAIL. OC 1 WISK TO 
OBSERVE THE PROGRAM 
ALARM CODE? 

-¥ Ne 

CALL PROGRAM . 
ALARM CODE Dis- . 
PLAY (VO5NO9} TC . 
IDENTIFY FAILURE. . 
ALARM 00503 IND- . 
ICATES RADAR AN- 
TENNA DESIGNATE . 
FAGL. WHEN FIN- . 
ISHED, PUSH KEY . 

RELEASE TO RECALL . 
PREVIOUS CISPLAY. .« 

PRESS ALARM RE- . 
SET TG RESET PRO- . 
GRAM ALARM . 

EXIT 
V4l 
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TURN CR PRC- 

. 

STCRE ALARM 
CCDE (00503) 

CECREMENT CES IG- 
NATE COLNTER 
  

  

IS RR WITHIN 25 
DEG CF LOS DEFIN- 
ED BY DESIRED 
SHAFT AND TRUN- 
NICN ANGLES? 

    

aN 

1s icck CN 
SET? 

+¥ oN 

SEKD RR . 
TRACK Eh-~ . 
ABLE DIS~ . 
CRETE TC RR o 

GRAM ALARM AND see e
t
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MONITOR OSK Y= 
PROGRAM ALARM LIGHT 
WILL BE LIT EF THERE 
HAS BEEN A RADAR AN- 
TENNA DESEGNATE 
FAIL. 00 I WISH TO 
CBSERVE THE PROGRAM 
ALARM CODE? 

oY 

CALL PROGRAM 
ALARM COOE OIS- 
PLAY (VOSNO9F TC 
IDENTIFY FALLURE 
(ALARM CODE 
09503). WHEN FEK- 
ISHED, PUSH KEY 
RELEASE TG RECALL 
PREVIOUS DISPLAY. 

PRESS ALARM RESET 
TG RESET PROGRAM 
ALARM. 

EXIT 
V4l . 

EXIT 
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SEND SHAFT 
ANG TRUNNION 
CGOFMAARCS TC 

eh
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e
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1S RR DATA 
GOGD DIS- 
CRETE PRE- 
SENT? - 

oN Ve 

+ RESET CESIG- 
« NATE FLAG 

CLEAR RR 
ERRGR CCUN— 

TER ENABLE 

v
e
e
 

RR CDLS 

  

CHANGE CCNIRCL ACTES 

LOGIC REY CO 
REV OL 
REV 02 
REY C3 

PCR 96 5185 4490 
EDITORIAL 
ECITCRIAL 
EDI TCRIAL 
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PURPGSE: 

ASSUMPT IGNS: 

PROG 
CONT 

V425 FINE ALIGA IMU KEV OL 08/07/69 

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

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

(2) VERB 42 MAY NCT BE SELECTED WEEN ANOTHER EXPENDED VERB WHICH ALSO SETS THE EXTENDED 
OR WHEN ANOTHER PROGRAM IS TORQUING THE GYROS, ZEROING THE ISS CDUS, OR COARSE ALIGNING 

(3) THIS VERB IS NGT FRCGRAMMEC TO ACCEPT CELTA GYRO ANGLES LARGER THAN 99.999 DEGREES. 
A SPECIAL PROCEOURE, FOR GROUND USE ONLY, MAKES USE CF A DOUBLE PRECISION LOAD COMBINED 
GYRC TCRQUING IS REQUIRED. 

1295 

VERB INTERLOCK IS ACTIVE, 
THE IMU. 

WITH V42 WHEN LARGE ANGLE 

WARNING: THE DELTA GYRO ANGLES COMMANDED MUST BE LIMITED 7G SUCH A SIZE AS NOT TU DRIVE THE MIDOLE GIMBAL [NTO 

GIMBAL LOCK. IN PRACTICE, THIS MEANS THAT THE MIDOLE GIMBAL ANGLE SHOULD NEVER EXCEED 70 DEGREES (POINT 
AT bHECH GIMBAL LOCK WARNING LAWP IS LIT). 

icc GROUND CREW 

CREW 
SELECTION 

START CREW INITIATED wasecencscanvencoeee KEY IN V4Z2E 
FINE ALIGN a a ae a ct a 

1S A WGDE ShLTCH CR 
GYRO TURQUING IN 
PRCGRESS? 

  

  

« 
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. . i V42/LUMINARY 

+ TURN GN UPERATOR secccancescaeneee CHSERVE OPERATOR 
«© ERROR LICHT . ERROK LIGHT FOR tN- 
I ne ne rae CICATION OF IMPROPER 

. . PROCEDURE. 

. ase . #30 

. EXIT . 
. v42 . 

DO EXTENDED VERB . . CO EXTENDED VERB 
ENTERLOCK ROUTINE . ee seee INTERLOCK ROUTINE 
(R76) . . (R76) 

te #40 

FLASH VERB-NGLN TO MGNITOR OSKY: 
REQUEST LOAD OF . GBSERVE VERB-NOUN 
DELTA GYRG ANGLES occ e acc wwcece FLASH REQUESTING 

V21N93 . LOAC OF DELTA GyRO 
R1-xX GYRG ANGLES #50 
R2-YG YRC TT enn 
R3-ZGYRO . 

DELTA GYRC ANGLES —- - 
THE ANGLES THROUGH . 
wWhiCt EACH GYRC MUST . 
BE TORQLED TC CCK . 
PLETE THE FINE . 
ALEGAMENT. ALL ANG— . 

LES TN DEGREES TC . #60 
NEAREST .001 CEGREES . 
(99.999 CEGREES . 
MAX.) . 

WAIT FCR KEYPOARC . 

ENTRY . #70 

. V42/ LUMINARY 

| (



TERMINATE FLASH 
UPCA 
RECEIPT CF DATA 

DISPLAY FINKE ALIGN 
VERB V42 

   

ENTER FINE ALIGN 
MODE 

ALCAC CES IRED DELTA 
GYRO ANGLES. 
NOTE? THE LOADING OF 
FORGUING ANGLES 
GREATER THAN 9C DE- 
GREES SHOULD NOT BE 
PERFORMED DURING 
FLIGHT. 

WARNING: THE GYRO 
TORQUING ANGLES UST 
BE SMALL ENOUGH SO 
THAT ThE MEOLCLE GIM- 
BAL ANGLE DCES ACT 
EXCEED 70 DEGREES 
(PCINT AT WHICK GEM— 
BAL LOCK WARNI AG 
LAMP ES ILL UMI- 
NATEC). 

MONITOR OSKY: 

GBSERVE DISPLAY 
OF FINE ALIGN VERB 

ee
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ENAuLE TAP AUTG AND 
HELO MCDES . 

: . #130 

TURN CFF ONG ATT we ceccsceeseresnces OBSERVE EXTINGUI- 
LAMP +  SHING CF NO ATT LAMP 
ween ee -- + =~ TG INDICATE THAT 

. COARSE ALIGN IS COM- 

. PLETE 

. . #140 

LEAVE IML FAIL LNHI- . 
BIT GN FOR 5 SECUNDS . 

PULSE RIGS THROUGH - #150 
CESIRED ANGLES . 

RESET EXTENDED VERB - 
ACTIVE FLAG AND NG . 
MARKS ALLCKED FLAG . 
won nn no . #160 

EXiT EXIT 
Vaz 

CHANGE CCNTRGL NOTES 

LOGIC REV CC PCR 496 
REV OL  ECATCRIAL 

V42/L UMINARY 

( (



PURPOSE: 

V43_, LOAD FOAL ERRGR NEEDLES 

(1) TC CESPLAY ASTRON AUT-SPECIFIED ANGLES ON THE FOAL ERROR NEEDLES. 

ASSUMPTIONS: (1) THE PROCESS 1S CRE SELECTED BY CSKY ENTRY. 

PROG 
cONT 

1301 

12/03/69 

(2) WERB 43 MAY ACT BE SELECTEC IF THE [MU IS IN THE COARSE ALIGN OR ZERU ICDU MODE. 

(3) TRE MAXIMUM ERROR ANGLE THAT CAN BE OISPLAYED BY THE Foal [TS PLUS OR MENUS 5 DEGREES, LIMETED BY THE NEEDLE 

STOPS. 

(4) TRIES PRUCESS MAY BE SELECTED ONLY IN POO. 

{5} THES PRUCESS MAY EE SELECTED CNLY IF THE MODE CONTROL SWITCH IS OFF. 

(6) THIS EXTENDED VERB CANNOT BE SELECTED CONCURRENTLY WITH ANY OTHER EXTENDED 
VERB INTERLOCK. 

Lec 

START CREb INITIATED oo. 
LCAD OF FLAI ERROR 
NEEDLES. 

iS wCCE CONTRGL 
SL TCH IN 

GRCUAD 

  

CREW 

CREW 
SELECT ION 

IN V43E 

  

VERB WHICH ALSO SETS THE EXTENDED 

#26 

V43/ LUMINARY
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OFF POSITIUN? 
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TERN CK THE ° OBSERVE GPERATOR 
OPERATOR ERRUR eet ween sence ceeeene ERROR LIGHT FOR IN- #30 
LEGHE . OICATION OF IMPROPER 

PROCEDURE 

  

        
  

. #49 

IS THE COARSE ALIGN . 
ENABLE BIT OR ZERO . 
COU BIT SET? : 

oN v . 
. . #50 

IS PROGRAM POO . 
OPERATING? . 

«Y oN . 

. . . #60 

. TURN ON THE + OBSERVE OPERATOR 
. CPERATCR sees eccescercceeons ERROR LIGHT FOR IN- 
. ERROR LIGHT +  DICATION OF IMPROPER 
8 terete nanan PROCEDURE 

. . . #70 

. EXIT . 

ott : . 
' . . V43/L UMINARY 

(oo “(
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eee cere weeseccnces LOAD DESIRED 
. ANGLES 

c . . ¥43/LUMINARY 

OC EXTENCEL VER@ . . DO EXTENDED VERB 
INTERLOCK ROLTENE « seceescoeneesee EATERLECK ROUT INE 
(R76) . . {Rk 76} #80 

HOLD. FLASH VERB-NOUN TO . MONITOR DSKY: 
REQUEST LUAD OF OBSERVE VERB-NOUN #90 FUAT ERRCR ANGLES. LOAD OF FDAI ERROR 
{NGTE: THiS IS AN ANGLES. (NOTE? THIS 
ALTERNATE PERMISS— TS AN ALTERNATE PER- 
IBLE USAGE CF N22 MISS IBLE USAGE OF 
FOR THIS PROCEDURE. N22 FCR THIS PRC~ 
ACRWALLY, N22 15 CEDURE. NORMALL Yy 
LABELED "DESIRED N22 1S LABELEC 
1COU ANGLES" .} “DESIRED ICDuU 

V2iN22 
Ri - aG 

#100 
R2 ~ IG . 
R32 - *G . 

ALL ANCLES IN . 
GEGREES TC NEAREST . 
2C1 DEG . 

. . #110 

wAIT FOR KEYECAKD CO I WANT TO LOAD 
ENTRY THE SPECIFIED FOAL 

ERROR ANGLE S? 

+¥ oN 

a ee eae ar . #120 

. . V43/LUMENARY



seeee KEY IN 

V34E 

TERMLAATE FLASK UPLN * 
RECEIPT OF DATA GR Sere cena eee rare eee eneaees 
TERMINATE (¥248) . 

  

  

. . . EXIT 

. GO TO . 
. “an . 
. BELOW . 

DISFLAY FCAL ERRGR « MONITOR DSKY: 
LUAD VERB {¥43) . OBSERVE OISPLAY OF 

. ERROR METER LOAD 
VERB (V43) 

      

WAIT 20 MILLI- 

SECCAECS 

  

TURN CN CLOLX, CELY, 
AND COLZ DRIVES 
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of! 

RESET EXTENOEC VERB 
ACTIVE FLAG AND AC 
MARKS ALLOWED FLAG 

  

CHANGE CCATRCL NOTES 

LOGIC REV OC FCR 496 
REV Ci EDI TOR TAL 
REV 02 ECITOR PAL 
REY 03 ELITCRIAL 

“~
~ 
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PURPOS Ez 

ASSUMPTIONS: 

PROG 
CONT 

1307 

TERMINATE RR CUNTINUOUS CE SIGNATE REV 31 08/09/69 

TO TERMINATE THE CONTENUOUS DESIGNATE GPTICN OF V4iLNT72~ 

TC DESABLE THE RR COL ERRCR CCUMTERS « 

TU ENABLE R25. 

THE PROCESS 1S CREw SELECTED BY OSKY ENTRY. 

V44E 4S EFFECTIVE CNLY IF RR CONTINUOUS CESIGNATION (V4IN72, COARSE ALIGN RR CDUS, OPTION 2) IS IN PROGRESS ~ 

TRE PROCESS MAY BE SELECTED AT ANY TIME. 

bec GRCUND CREW 

CREW 
SELECTION 

START CREW INITIATEC . eaee KEY IN V44E 

  

  

TERMINATE RR CONTIN- a i i i i #10 

YOUS CESIGNATE 

TS THE CCATIALOUS 
DESIGNATE FLAG SET? 

  

#20 

RESET CONTINUOUS 

CESIGNATE ANT #30 

V44/C UMINARY
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GESEGNATE FLAGS 

  

DISABLE RR COU 
ERRCR CCUATERS 

. #40 

  

RESET THE AC RR #50 
MONITOR FLAG (ENABLE 
R25) 

  

#60 

CHANGE CONTRUL NOTES 

LOGIC REY CCA PCR 456 

V44/LEIMINARY



ye 

V47_ INITIALIZE AGS, R4T 

NOTE: THIS EXTENDED VERB 
INITUAL IZATION. 

CHANGE CCATRCL NOTES 

LOGIC REY CC PCR 184 

1S USED TO CALL ROUTINE 47. 

REV OL 08/09/69 

SEE R47 FOR THE LOGIC SPECIFICATION FLOW FOR AGS 

43b1 

V47/L UMINARY
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N48, START Cf cata LUST, ROS REV O1 38/99/69 

NCTE: THES exTEhoED VERB IS USEC TC CALL ROUTINE O3. SEE RO3 FOR THE LOGIC SPECIFICATION FLOW FOR THE DAP DATA 

LUAL. 

CHANGE CCATRCL ACTES 

LCGIC REV OO PCR 184 

¥48/LUM INARY
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V4S_ START CREW-DEFINEC MANEUVER, R62 REV OL 08/09/69 

NOTE THIS EXTENDED VERB 1S USEC TC CALL ROUTINE 62. SEE R62 FOR THE LOGIC SPECIFICATION FLOW FOR THE CREWDEFINED 
MANEUVER. 

CHANGE CONTROL NOTES 

LOGIC REV CC PCR 496 

V49/LUMENARY
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A 

V50» PLEASE PERFORM REV OL 08/09/69 

PURPOSE: {1} TO INTERRUPT A PROGRAM OR ROUTINE AND REGUEST ASTRONAUT RESPUNSE TO THE ACTION DEFINED BY THE CHECKLIST CODE 
OLSPLAYEG ON THE CSKY. 

ASSUMPTIONS: (1) THIS VERB IS ALWAYS INTERNALLY INITIATED BY THE PROGRAM IN PROCESS, AND SHOULD NOT BE SELECTED BY THE CREW. 

(2) THE VERE ALWAYS AFFEARS WITH N25 AS A FLASHING CISPLAY ON THE DSKY 

(3) RESPONSES TO TRE CSKY DISPLAY OF THIS VERB ARE DESCRIBED IN SECTION 4.2.2.7 OF THIS DOCUMENT. 

CHANGE CCNTRCL ACTES 

LOGIC REV 00 FCR 496 

VSO/LUMINARY
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V52_ MARK X-RETICLE REV O1 08/09/69 

NOTE: THIS EXTENDED VERB IS USED IN R57 REFER TO THIS ROUTINE FOR LOGIC DESCRIPTION OF PERFORMING SIGHTING MARKS 

GN CELESTIAL BODIES. 

CKANGE CONTRCL NOTES 

LOGIC KEV CC PCR 496 

V52/L UMENARY
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V53_ MARK Y-RETICLE REV OL 08/09/69 

1321 

NOTE? THIS EXTENDED VERB IS USEC IN R57. KEFER TO THAT ROUTINE FOR LOGIC DESCRIPTION OF PERFORMING SIGHTING 
MARKS UN CELESTIAL 8Q01ES. 

CHARGE CONTROL NET ES 

LCGIC REV 00 PCR 49¢€ 

V53/ LUMTNARY
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V54— MAKK X- UK Y- RETICLE Rev OL 08/09/69 

NUTE: THIS EXTENDED VERB IS LSED LN R53 AND KO7. REFER TC THESE ROUTINES FOR LOGIC DESCRIPTION OF PERFORMING 
SIGHTING MARKS ON CELESTIAL BODIES. 

CHANGE CONTRUL NOTES 

LUGIC REV CC BCR 4s 

V54/. UM INARY
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V55»5 INCREMENT LGC TIME (LECIMAL} REV 03 

PURPOSE: (1) TC CHANGE THE LGC CLOCK TIME USING INCREMENTS ( OR DECREMENTS) LOADED 

ASSUMPTIONS: (1) THE PRUCESS IS CREw SELECTEO BY CSKY ENTRY« 

{2) ThE PROCESS 
ACTIVE. 

PROG LGC 
cONT 

START CRtW INIT EATEC 
CHANGE OF LGC CLUCK 

DO EXTENDED VERB 
INTERLOCK ROUTINE 
(RT6). 

HOLD «FLASH VERB-NCUN TO 
seececees REQUEST LCAD OF 
SNAP . DELTA TIME 

v2l A24 
R1-HCLRS 
R2-MINUTES 
R3~SECCALS 

TIME IN CECIMAL TO 

1325 

12/03/69 

BY THE ASTRONAUT. 

MAY NCT EE SELECTEC WEEN ANOTHER EXTENDED VERB WHICH ALSO SETS THE EXTENDED VER@ INTERLOCK IS 

CREW 

oCREW 
+ SELECTION 

BO EXTENDED VERB 
INTERLOCK ROUTINE 
(R76). 

MONITOR DSKY: 
OBSERVE FLASH OF 

VERB-NOUN REQUESTING 
LOAD OF DELTA CLOCK 
TIME 

e
t
e
 
w
e
e
.
 

#10 

#20 

V55/LUMINARY



+t 
+03 
+EDIT 

+03 
++ 

NEAREST .OL SECUNDS. 
POLARITY iS PLUS IF 

Tre LEC GIVES LUwtR 

CLOCK KEACING 

WALT FUR KEY BGARE 
ENTRY 

TERPMENATE FLAS UPEN 
RECELPY CF DATAr 

TERMINATE(V34E), Uk 
V33E 

  

ov Te 2D 
23 t. oA 
oe) Re oT 
oF La aA 
. I. . 
. Ne . 
. Ba rotate 

* T. ADD LCAD- 
. E. GU Dei Ta 
. e TUME TL 
. + LGC 
. « CLOCK. 

RESET EXTENDED VERB 

ACTIVE FLAG AND 
RC MARKS ALLCWEC 
FLAG. 

  

CC £ CESEkE TO LOAL 
DELTA CLOCK TIME? 

  

LCAD DESIRED 
TEME INCREMENTS 

. TERM ENATE 

. (VB4E). 

EXIT 

1326 
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jul . 

CHANGE CCNTRCL ACTES 

LOGIC REV 00 PCR 496 
REV CL EDITORIAL 
REV O02 ECIFOR LAL 
REV C3 ECITERTAL 

( 
1327 

V55 /LUMLNARY 
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V56e REQUEST TERMINATE TRACKING ROUTINE 

NOTES THIS EXTENDED VERB 
TRACK ING. 

ChANGE CCNTRCL NOTES 

LOGIC REV CC PCR 456 

1S USED TO CALL ROUTINE 56. 

1329 

REV D1 08/09/69 

REFER TC R56 FOR THE LOGIC SPECIFICATION FLGW FOR TERMINATING 

V56/LUMIENARY
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PURPOSE: 

1332 

V57_ PERMET LANCIAG KACAR UPCATE REV O03 12/03/69 

41) TC PERMIT THE ASTRCNAUT TO MONITOR THE CM DELTA ALTITUDE (PRESENT LK INDICATED ALTITUDE MINUS LGC-CALCULATED 
ALTITUDE) AND 10 ALLOW THE INCORPORATION CF LK DATA DURENG STATE VECTOR UPDATING BY SETTING THE LR PERMIT FLAG (SEE 

LOGIC CESCRIPT IGN BELOW). 

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

PROG 
CONT 

++ 

+03 
+EDIT 

+03 
++ 

HOLD. 

MON . 

  

{2} THE PROCESS IS CALY EFFECTIVE IN R12, DESCENT STATE VECTOR UPDATE ROUTINE. 

Léc GRUUND CREW 

CREW 
SELECTION 

  

START CREW INITIATED sceeccccaseracesenss KEY IN V5TE 

PERMIT LANCING i i a a 
#10 

RADAR LPDATE 

  

DC EXTENDED VERE st eeeeeeeeeseeseeees OO EXTENDED VERB 
ENTERLGCK ROUTINE . + ENPERLCCK ROUT INE 
(R76) (R76) 
conan nee secsece a po sct esr eran rsa #20 

FLASt VERB-NOUN TO . . MUNE TOR DSKY:? . 

REQGLEST RESPLASE ANS cesceecesccceeececes OBSERVE VERB-NOUN 
DISPLAY LR DATA? : + FLASH TO REQUEST RE- - #30 

VO Nab : SPUNSE AND DISPLAY : 

. . VS7/LUMINARY



RK I-R ANGE 

R2-TE 
R3-DELTA H 

RANGE - SLANT RANGE 
FROM THE L¥ TC THE 

CESIGNATED L ANOING 
SITE. IN NAUTICAL 
MILES TQ NEAREST 
ol NM. 

TG - THE ESTIMATED 
TIME GE FLIGHT FROM 
THE PRESENT TIME TC 
THE ACCOMPLISHMENT 
CF TRE CURRENT AIM 
CONUDITICNS. IN MINS 
AND SECS TU NEAKEST 
SEC. MAX REACING IS 
5985S. SIGN 1S =. 

OELTA H - THE PRE- 
SENT LR LNDICATED 
ALTITUCE MINUS THE 
LGC CALCULATED ALT- 
TTuvE GF THE LM 
ABOVE TFE LUNAR 
RACILS AT THE DES 
IGNATED LANDING 
SITE. IN FEET TO 
THE NEAREST FOOT. 

  

WAIT FOR KEYBOARD 
ENTRY. 

TERMINATE FLASH UPUN 
RECEIPT OF PRUCLEU 
OR TERMINATE 

oP of 
aR aE 
oo oR 
a M 
o£ al 

wa
 
h
e
e
 

e
e
 
e
e
e
 

e
h
 
e
w
e
r
 
e
e
s
 

  

CF LR CATA 

OG i wISH TC 
INCORPORATE THE 
LR DAT A? 

  

oo
 
t
a
e
 

ee
 
e
w
e
 

en 
t
a
n
s
 

e
o
e
e
e
 

. C
r
 

ee
 

e
e
e
 

Se
 

ee
 

e
a
e
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HOLD 

MUN 

o
m
 

. > 

w
e
r
 

e
e
e
 

e
e
e
 

e
e
e
 
O
e
 

FLASH VERB-NOUN TO 
REQUEST KESPONSE AND 
OLSPLAY LR DATA: 

V5CN68 

RL-RAKGE 
R2-16 
R3-DELTA H 

  

WAIT FOR KEYBOARD 
ENTRY 

  

e
e
e
 

e
a
e
 

me
 

ho
 
m
e
a
t
 

MGNITER OSKY: 
OBSERVE VERB-NOUN 

FLASH TO REQUEST 
RESPGNSE ANU OISPLAY 
uF LR DATA. 

AM 1 SATISFIED WITH 
THE ENCCRPORAT IUN OF 

  

  

LR DATA? 

oY . 

KEY IN PROCEED « 

€x IT * 

e
e
e
 

e
e
e
 

e
e
e
 

e
e
t
 
t
e
 

w
h
e
e
 

( 
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t
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e
 

+ TERMINATE FLASH UPLN . 
03 KECERPT CF PROCEED, «saee 
ECIT TERMINATE, OR ENTER . 

oP -T ef 
oR of oN 
+o ok oT 

Cc oM o£ 
o£ al ak 
oF oh . 

dD oA . 
. aT . 
. o£ . 

O03 tener nana nn « 
+ RESET EXTEKEC- . 

€D VERB AcT- . 
IVE FLAG AND ° 
NC MARKS ALL~ . 
ChED FLAG . 

RESET LR 
PERMIT FLAG 

CHANGE CCATRCL ACTES 

LGGIC REV 00 
REV Cl 

PCR L118 
EDLICRI AL 

REY O2(LUM 18) PCR 614 

REV 03 ECITCRIAL 

KEY IN ENTER 

e
e
e
 

ee
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V5E, INHIBIT LANDING RADAR UPDATE REV OL 08/09/69 

PURPOSE: (1) Tu INHIBIT THE INCCRPCRATICN CF LANDING RADAR DATA DURING DESCENT STATE VECTOR UPDATE. 

ASSUMPTIONS: (1) TRE PRCCESS IS CREW SELECTEC BY CSKY ENTRY. 

(2) TRE PROCESS IS ONLY EFFECTIVE IN R12, DESCENT STATE VECTCR UPDATE ROUTINE. 

PROG LGc GRCUND CREW 

CONT 

CREW 

SELECT IGN 

START CREW INT TIATED eoceeeccvesscvcccece KEY IN VSSE #10 

INRIBIT CF LANCING © nnn ene een ene 

  

RADAR LPDATE 

RESET LR PERMIT 
FLAG 

  

#20 

¥58/LUMINARY
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a2? 

CHANGE CCATRCL ACTES 

LUGIC REV LC PCR ilB 
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V59, CUMMAND LR TO POSETICN 2 REV 02 12/03/69 

PURPOSE: (1) TO DRIVE THE LANOING RADAR TG PCSITION 2 (FINAL APPRUACH). 
++ 

+02 (2) 7G CAUSE HIGATJCB (HI-~GATE? TO GCCCUR WITHIN 2 SECONDS IF THE LR IS STUCK IN PGSTTICN #2 DURING P63 POWERED +895 FLIGHT. 
+ 

ASSUMPTICNS: (1) THE PROCESS MAY BE SELECTEG ANY TIME ANOTHER PROGRAM IS NOT USING EITHER LR CR RR; WITH AVERAGE G ON, HOWEVER, +02 IT 1S SELECTABLE IN P62 CALY. 
t+ 

(2) TRE PRCCESS ES CREW SELECTED BY OSKY ENTRY. 

PRG Loe GeCUND CREW 
CONT 

CREW 
SEL ECT IUN 

START CREW IM TIATED seanccccecsecccseces KEY IN V59E 
COMMAND LR TO PUS- Senna anne nena nn #19 TICA 2 . 

Fe Fete enn nnn . 
+02 IS THE AVERAGE & . 
+495 FLAG SET? . 

H
e
e
 
t
e
e
t
e
r
 

e
e
 
t
e
a
t
e
t
t
e
e
e
a
t
 

  

. . #20 

1S THE BRAKING 
PHASE PROGRAM 
(P63) IN PROCESS? 

   

. VS9/L UMINARY
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S
e
t
h
e
 

t
e
 

e
t
 
e
e
t
 

e
e
 

t
e
 

t
t
 

a
e
t
e
 

t
e
t
r
a
 

e 
e
e
 
r
e
e
 

t
i
t
 

    

SET "RPCRE IME" . 

TC "FCSHAX" + 
AND CUMPLEMENT . 
BIT 14 GF "GSW" 6 
TG CALSE HIGAT- . 
JOB TO UCCLR IN. 
2 SECONCS. (SEE « 
R12) . 

+ TURN ON OP ER A- 
« TOR ERRCR LIGHT 

+02 . 
++ . 

Is 

    

Ig THE R77 FLAG. 
SET? . 

oh Ys 

US We vai oe 
FLAG SET? o 

oN oVoa oe 

z . . 8 

  

we
 

he
 
m
e
e
e
 

ee
 
e
e
e
 

te
 

t
e
e
 

e
t
e
 

t
e
m
a
 

to
 
e
r
a
s
 

s
e
h
 

ee
 

e
e
e
 

t
e
e
 
m
e
t
 

o
n
e
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a4 

tt 
+02 
+EDIT 
+02 
++ 

IS TRE LR 
BYPASS FLAG 
SET? 

1s 
TRACK FLAG 
SET 

TRE 

? 

oN ¥ 

a
r
y
 

TURN ON OPERATOR 
ERRCR LIGHT 

IS LK ALREADY IN 
POSITICN 2? 

  MONITOR DSkY: 
DOES GPERATOR 

ERROR LIGHT COME ON 
INDICATING THAT THIS 
EXTENDED VERB CANNOT 
HE SELECTED AT THIS 
TIME? 

  

TERMINATE THE 
PROGRAM OR ROW 
TINE THAT IS 
PREVENTING SELEC- 

TION OF V595 THEN 
RESELECT THIS 
EXTENDED VERS 

EXIT VW59 

ry
 

e
e
t
 

e
e
t
 

we
 

t
a
e
 

r
s
 

( 
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3? 

CCMMANC LR TO PQas- 

  

TTICN 2 

WAIT 7 SECO! 

SET MAXIMUM 

Limit TG 15 

  

15 
s 

2 

  

oY - 

. HAVE 
. SCAN 
. BEEN 
. MADE 

wATT 2 . 

SECONCS . 
FCR iR + 
Ta sET . 

  

e
e
r
 

m
a
n
e
 

CC
 

. 
at

 
ee
 

ee
 

C
e
e
 
m
e
e
 

t
h
e
w
 
t
o
e
 

e
e
e
 

ee
 

1344 
V597 LUMENARY 

#140 

#150 

#160 

#170 

#180 

V59/LUME NARY



( 

    

  

. . . 1345 
. . - V59/LUMINARY 

TLE + SCAN : . 
ctcoteo + COLN- : : 

. « TER . . 

. . . . . #190 

REMCVE . . . 
CumMANU . . . 
TO LR : . . : 

. eo tetoee . . 
. . WAIT 1. - 
. . SECUND . . #200 

+ REMOVE : 
+ COMM ANC . 
. TC LR . #210 

+ TURN ON «= MONITOR DSK ¥: 
+ PROGRAM sents eascceceeevcens — CBSERVE PROGRAM 
+ ALARM = ALARM, 
+ ARE IS ALARM LIGHT LIT? 
+ STORE Soca caer #220 
. ALARM 

* CODE . . 
+ (00523) - . 

. . oO f WISH TO . 
aes . CBSERVE ALARM = EXIT 

. : CODE? v59 
Exit ee ee ne 

. Ne 

. . . #230 

. KEY IN . 

VOSNOO. ee 
Ob SERVE : 
ALARM 00523 EXIT 

V59/LUMINARY



INDICATING v59 
THAT LR OID 
MCT ACHIEVE 
POSITION 2. 
WHEN FIN- 
ISHEG PUSH 
KEY RELEASE. 

ry
 

PRESS ALARM 
RESET 10 RESET 
PROGRAM ALARM. 

Exit EXIT v5¢9 

CHANGE CCNIRGCL NCTES 

LOGIC REV OG FER 420 
LOGIC REV C1 EDIE TORIAL 
LOGIC REV OO(LUM 18) PCR B41sEDITGRIAL 

REY O20LLP LC) PCR 895, ECITCRIAL 

wor 

1346 
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PURPOS Es 

ASSUMPTIONS: 

PROG 
cCNT 

  

V60, 

ay 

a) 

(2) 
THE 

1349 

CISPLAY VEFICLE RATES REV OL 08/04/69 

TG DISPLAY ON THE FOAL ERROR NEEDLES THE PGNCS DERIVED VEHICLE ATTITUDE RATES. 

THE PRUCESS IS CRE® SELECTED BY CSKY ENTRY. 

THIS PROCESS MAY BE SELECTED AT ANY TIME. 17 SHUULD BE NOTED, HOWEVER, THAT VEHICLE RATES ARE AVAELABLE ONLY WHEN 
DAP IS TURNED GN» [. Ese GUID CONT IN PGNS AND PGNS MOOE CONT NOT JFF. 

Lec GROUND CREW 

«CRE W 

«SEL ECT ION 

wwe ee #10 

#20 

s
h
e
e
 

h
e
 
e
e
 
o
e
 
e
e
 

Extt EX IT 

CHANGE CCATRCL NCTES 

REV Ol PCR 841 (ORIGINATED)



at 
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V@ly DISPLAY DAP ATTITLUE ERROR REV 02 08/05/69 

PURPOSE: (1) To DISPLAY GN THE FOAL ERRCR NEEDLES THE CIFFERENCE BETWEEN THE CURRENT COU ANGLES AND THE DAP COMMANDED 
ANGLES « 

ASSUMPTIONS: (1) THE PROCESS 1S CREW SELECTED BY USKY ENTRY. 

(2) THIS PROCESS MAY BE SH ECTED AT ANY TIME. 

PROG Loc GRCUND CREW 
cont 

CREW 
SELECT ION 

START CREW TNITIATED eoccccccecccccsesnes KEY IN VOLE 
MGUE 1 ERROR DISPLAY * ee #10 

#20 

C
e
 
e
e
 

Vo 1L/LUMINARY



EXIT 

CHANGE CCNTRCL ACIES 

REV 00 PER 420 
REV Ol EDL TURIAL 
REV O2(LUM 1B) PCR 841 

1352 
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VE2_ DESPLAY TOTAL ATTITUDE ERRCR REV O02 08/05/69 

PURPOSE: (1) TC DISPLAY THE TCTAL ATTITUGE ERROR (N22UDES IRED ICOU ANGLES) MINUS N20{ PRESENT ICDU ANGLES)) ON THE FDAI 
ERRUR NEECLES. 

ASSUMPTIONS> (1) THE PRCCESS 1S CRE® SELECTED BY DSKY ENTRY. 

{2} THIS PROCESS MAY BE SELECTED AT ANY TIME. 

PROG 1Gc GROUND CREW 
CONT 

CREW 
SELEC TION 

    

#10 

. #20 
tt . 

402000 were ee eo ---------- . 
+341 RESET NEECZFLG . 
HH wen wenn nner -----~ . 

. . #30 
ExXiT EXIT 

¥62/LUMINARY



CHANGE CCATACL NOTES 

LOGIC REV CC 
REV Cl 

PCR 164, 42u 
EOLTOKIAL 

REV O2(LUM 1B} PCR 3841 

1356 
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V63, START RR/LR SELF TEST ROUTINE, RO4 REV OL 08/09/69 

NOTE: THIS EXTENDED VERB 1S USED TO CALL ROUTINE 04. SEE RO4 FOR THE LOGIC SPECIFICATION FLOW FOR THE RR/LR 
SELF TEST. 

CHANGE CCNTROL NOTES 

LOGIC REV 00 PCR 426 

V63/L UMINARY
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Vo4y START S-GANE ANTENNA RCUTINE, ROS 

NCTE: THIS EXTENCED VERB FS USED TO CALL RULTEINE 05. 
THE S-BAND ANTENNA CA&LCULATICAS. 

CHANGE CCATROL NOTES 

LOGIC REV CC PCR 496 

REV OL 08/09/69 

SEE RCS FGR THE LOGIC SPECIFICATION FLOW FOR 

136L 
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13 

Vo5, DISABLE Us¥ JETS DURING OPS BLRNS REV OL 08/09/69 

PURPOSE: (1) TO INHIBIT U AND V RCS JET FIRINGS DURING DPS POWEREC FLIGHT. 

ASSUMPTICAS: (2) ThE PRCCESS 15 CREW SELECTED BY USKY ENTRY. 

(2) TRE PROCESS MAY BE SELECTED AT ANY TIME. 

PREG Lec GROUND CREW 
CUNT 

«CREW 
«SEL ECT IUN 

  

START CREW IAITIATED . - 

  

DISABLE Us¥ JETS soe eecesaseeesesees KEY EN VO5E 
DURING CPS BURNS a a a a ee ae 

. #10 

SET SNUFFER FLAG 

#20 

  

CHANGE CCNTRCL NOTES 

LOGIC REV CL PCR 535 

VeE5/LUMTNARY
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PURPOSE: 

Vo6s VEHICLES ATTACHED, MUVE THIS VEHICLE 
STATE VECTGR TC OTHER VEHICLE STATE VECTOR 

1365 

REV 02 08/97/69 

(hi TC TRANSFER THE LM STATE VECTOR ENFORMATION Ta THE CSM STATE VEC TOR. 

ASSUMPTICAS: (1) THE PROCESS IS CREW SELECTEO BY DSKY 
++ 

+02 
+EDIT 
+t 

PROG 
CONT 

++ 
#02 
+805 
+02 

ENTRY. 

(2) THE TRANSFER OF THE STATE VECTOR INFORMATECN MAY BE ACCOMPLISHED AT ANY TIME EXCEPT WHEN AVERAGE G IS IN PROCESS 
GR WHEN ThE SURFACE FLAG IS SET. 

LGC GROUND 

  

START CREM INIT LATED seseccancecacccccees KEY 
STATE VECTOR TRANS- . oo 
FER (LM TO CSM) 

SE? 

TURN UN OP ER- 
ATCR ERRCR 
LIGHT 
  

r
e
 

CREW 

CREW 
SEL ECT EON 

IN V66E 
ween 

#10 

#20 

V66/LUMINARY



ine 

a
 

EXIT 
V6o0 

IS STATE VECTUR 
INTEGRATICN IN 
PROCESS? 

  

COMPLETE THE 
INTEGRATICN 

TRANSFER FHIS 
VEHICLE STATE VEC TOR 
TO CTRER VEHIGE 
STATE VECTER 

1366 
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CHANGE CCNTRCL ACTES 

LOGIC REV CO PCR 496 
REV Cl EDITORIAL 
Rev OZ(LUM 18) PCR 805/EDITORIAL 

V66/LUMINARY
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PURPOSE: 

1369 

V67s w MATRIX RMS ERRUR CISPLAY REV 92 12/03/69 

(1) TC PRUVEDE A MEANS CF ECISPLAYING Ww MATRIX INFORMATIGN AND REINITIALIZING THE W MATRIX LF DESIRED. 

ASSUMPTECKS: (1) NC CTRER EXTENCED VERB WHICH SETS THE EXTENUED VERB INTERLOCK IS ACTIVE. 

PROG 
CONT 

{2} TrIS PROCESS IS CREW SELECTED BY DSKY ENTRY. 

{3} IF NEW VALLES CF RMS PESITICN, VELGCITY, ANDO GIAS ERRORS ARE LOADED IN THES ROUTINEs W MATRIX ENITIALI ZATION 
OCCURS THE NEXT TIME A NAVIGATION MEASUREMENT IS MADE. 

Lee GRUUND CREW 

«CREW 
+ SELECTION 

  

START mw MATRIX RMS eae e cer cnenesccnene KEY IN VOTE 

  

ERRCR CISPLAY Benne nen naan 

. . #10 

CC EXTENDED VERE : « DO EXTENDED VERB 
ENTERLOCK RGLTIAE INTERLCCK ROUT INE 
(R76) . +  (RT6) 

#20 

VS7/LUMINARY



wy
 

POSS 
HOLD 

SNAP 

oO 

CALCULATE RMS PCSI- 
TIGN, VELOCITY: AND 
BIAS ERRORS. 

  

FLASF VERB-NOUN TO 
REQLEST RESPCNSE AND woeee 
DISPLAY: 

vO& NOD 
R1 POS ERR 
R2 VEL ERR 
R3 BLAS ERR 

Rl - PGS ERR — RMS 
VALLE OF PCSITICA 
ERROR IN FEET TO 
NEAREST FOCT. 

R2 - VEL ERR — RMS 
VALUE CF VELGCITY 
ERROR IN FePeSe 10 
NEAREST .1 FeP.S. 

R3- BEAS ERR - RMS 
VALUE OF BIAS ERROR 
IN MILLERAULANS, TC 

NEAREST MILLIRAUIAN 

  

WALT FOR KEY BGARC 
ENTRY. 

  

eee ens eenceseee KEY IN 

  

ee
 

ee
 

t
e
m
 

t
e
e
 

t
o
e
 

t
e
s
 

MONITOR DSKY: 
CBS ERVE ¥ ERB-NOUN 

FLASH TG REQUEST 
RESPONSE AND DISPLAY 
GF W MATRIX RMS 
VALUES UF POSITION, 
VELOCITY. AND BIAS 
ERRORS. 

Am I SATISFIEC WITE 
THESE WALUES? 

  

- OO TI wish To 
« LGAG NEW VALUES 
« AND REINITIALIZE 
> THE w-oMATRI X? 

PROCEED 

ee
 

ee
 

t
w
e
e
 
t
o
e
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TERMINATE FLASH UPUN 
RECEIPT GF PROCEED, 
TERMINATE, OR NEW 
CATA 

. 
a
 

e
r
y
 

e 
= > 

BELOW 

+ DATA 

. 
Se
 

eh
 

ee
 

e
e
e
 

t
w
e
e
 

Go TO 

  

  

KEY IN 

V34E 

secceswenee KEY IN V25E 

  

  

AND 
LOAD NEW DATA 

a
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age 

HELCH 

FLASH VEKB-NULN Tu 

  

RECUEST RESPONSE AND wee 
DISPLAY CF KEw DATA: 

VO8 NGG 

Rl FCSITIGN 

W-MATRI x 

INITLAL PZAT Lun 
VALLE 

R2 VELGCITY 
w-MATRIX 

INITIALL ZATIUN 
VALLE 

R3 RACAR ANGLE 
BEAS p-MATRIX 

INITIAL TZATIUN 
VALUE 

Rl - POUSETION 
w-MATRIX INITEALI2A- 
TION VALLE ~ VALLE 
USEC FUR EACH LIAG- 
GNAL CGMPCAERT CF 
PUSITION SUBSMATRIX 

IN wW-MATRIX UPON 

NEXT INT TLALEZATICN, 
In FEET TO NEAREST 
FCCT. 

K2 - VELUCITY 
w-KATRIX INITIAL IZA- 
TIUN VALLE - VALLE 

USEC FUR EACK LIAG- 
GNAL CCMPCNEAT CF 
VELOCITY Stu-MA TRIX 

IN woMAT RIX UPON 

NEXT TAL TIALEZATICN. 
IN F.P.5. TU NEAREST 
ol FLP.S. 

  

S
e
e
 

e
e
 
m
e
e
 
e
e
 

MONITOR OSKY: 

UBSER VE VEKB-NCUN 
FLASH TQ REQUEST 
RE SPGNSE AND DISPLAY 
UF NEW WOMATRIX INI- 
TLALEZATIUN VALUES 
UF POSLTICN, veLo- 
CITY, AND BIAS 
DLAGUNAL COMPUNENTS 
OF SLUMATRICES. 

ARE THESE VALUES 
CCRRECT? 

Co I wish TC 
LUAD NEW VALUES 
TO RE~INITEALIZE 
THE wW-MATRIX? 
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m
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R3 ~ RACAR ANGE 
BIAS W-MATRIX 
INITIALIZATION 
VALUE - VALUE USED 
FOR EACH OIAGCNAL 
COMPONENT UF RADAR 
ANGLE BIAS SUBMATRIX 
IN w#-MATRIX LPGN 
NEXT INITIALIZATION. 
IN MILLIRADIANS TO 
NEAREST PILLIRADIAN. 

WALT FOR KEYBCAKO 
ENTRY 

TERMINATE FLASH UPON 
RECEIPT CF PROCEED, 
TERMINATE OR NER 
Cara 

TP «NER 
2E AR «CATA 
oR of . 
MC ----------- 
+1 .€ 0 STORE 
+N 4E REN 

S
e
e
 

ee
 

e
e
e
 

m
e
 
m
e
e
e
 
e
w
w
 

ee
 

ome we cesercccesesone KEY IN 
oe PROCEED 

. EXIT 

    

C
y
 

KEY IN 
TERMINAT 
V34E 

LOAD NEW 
KEY IN V25E AND 

v
e
e
 

e
e
e
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e
e
e
 

€ 

Cr
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#230 

#240 

age 
FROM. 

ABCVE . 

1 
#250 

FAS NEw CATA BEEN 

LOADED? 

. SET V67 FLAG 

#260 

IS TRE Vo? FLAG SET? 

Ye 

: : 

#270 

GC.TC . 
aan : 

BELUk . 

yet : 
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+02 
+EDIT 
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e
 

+
 

+
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SET? 

SET UP FOR SUR- . 
FACE NAVIGAT GCN . 
b-MATRIX IND TL— . 
AL IZATION . 

> SET LP FOR 
» RENCEZVOUS 
« NAVIGATICA wW- 
« MATRIX INITIA- 
© LIZATICN 

  

RESET RENC W FLAG 

an : 
FROM . 

ABOVE . 

RESET EXTENDED VERB 
ACTIVE FLAG AND NO 

( 
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MARKS ALLORED FLAL 

CHANGE CONTROL NOTES 

REV CC POR 173442C€ 
REV Ol EV ITORTAL 
Rev OOTLUM 1A) PCR 732 
REV CLELUM 18) EDITORIAL 
REV O02 ECETOR LAL 
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PURPOSE: 

1383 

V69_ RESTART 
REV 03 12/03/69 

ao 

ASSUMPTIONS: (1) 

PROG 
CONT 

(2) 

{3) 

4) 

5) 

  

TC CAUSE A COMPUTER RESTART. 

THE RESTART TS CREW INITIATED BY DSKY ENTRY. 

VO9E DGES ACT DIRECTLY SELECT RESTART PROCESSING. ET CAUSES A SITUATION WHICH SATISFIES ONE OF THE CONOITION FOR AN AUTOMATIC RESTART, IsE.: TOO MANY CONSECUTIVE TC INSTRUCT IONS. 

LGC RESTART LOGIC hILL CLEAR ALL JCB CORE SETS ANE VAC AREAS, ANO SET THE WAITLIST TO CALL ENDTASK. 

ALL EXTENDED VERB ANC DISPLAY ACTIVITY WILL BE STOPPED. RESTARTABLE TASKS ANO JOBS WILL THEN BE RESTARTED BY REFERENCE TO INFORMATION CONTAINED IN THE PHASE TABLE. 

A V69E MAY BE SELECTED AT ANY TIME. 

Lec GROUND CREW 

CREW 
SELECTION 

  

#10 

. MONITOR DSKY: 
#20 a------ ee . DOES PROGRAM ALARM 

. LIGHT CGME ON INCI- 
CATING CCMPUTATICNAL 

V69/LUM INARY 
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KEY VO5NO9E TO DIS- 
PLAY ALARM CODE: 
OL107-BAD PHASE 

#40 TABLE IS EXPECTED 
AT THIS TIME. 

  

#50 

IS THE ALARM CUDE 
O1L07 AS EXPECTED? 

«¥ aN 

PERFURM NECESSARY . 
#60 ACTIONS FOR A . 

+t 
aoe eee +03 

. . +EQIT EXUT EXIT ++ 

#70 

use 

V69/ LUMINARY
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CHANGE CCATRCL ACTES 

LOGIC REV 00 
REV O1 
REV 02 
REV 03 

PCR 496 
EOI TGREAL 
EDITORIAL 
ELITCRIAL 
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VICs START LGC LPOCATE; LIFTOFF TIME 

NOTE: THIS EXTENDED VERB IS USED BY UPLATE PROGRAM P27 ONLY. 
THE LIFT OFF TIME. 

CHANGE CCNTRGL NOTES 

LOGIC REV 00 PCR 496 

1387 

REV OL 08/09/69 

SEE P27 FOR THE LIGIC SPECIFICATION FLOW FOR UPDATING 

V70/LUMI NARY
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1389 

ie? 

V7 ly START LGC UPLATE; BLOCK ADDRESS REV O1 08/09/69 

NOTE: THIS EXTENDED VERB 1S LSED BY UPDATE PRGGRAM P27 CNLY. SEE P27 FOR THE LOGIC SPECIFICATION FLOW FOR A BLOCK 
ADCRESS UNIVERSAL UPDATE. 

CHANGE CONTROL NOTES 

LOGIC REW O0A PCR 496 

V71/LUMINARY
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Vi2e START LGC LPCATE; SINGLE ACCRESS 

NOTE: THIS EXTENDED VERB IS USEC WITH UPLATE PRUGRAM P27 GNLY. 
ADORE SS UNIVERSAL UPDATE. 

CHANGE CCNTROL AOTES 

LOGIC REV 00 PCR 496 

1391 

REV OL 08/09/69 

SEE P27 FOR THE LUGIC SPECIFICATION FLOWN FOR A SINGLE 

V72 /LUMI NARY
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V?3_ START LGC UPLATE; LGC FIME {OCTAL) 

NOTE: THIS EXTENDED VERS IS USED BY THE UPDATE PRCGRAM P27 ONLY. 
GCTAL UPDATE OF LGC TIME. 

CHANGE CONTROL NOTES 

LOGEC REV 00 POR 496 

1393 

REV OL 98/09/69 

SEE P27 FOR THE LOGIC SPECIFICATION FLOW FOR THE 

V73/LUMINARY
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yer 

Vi4y IN TiALIZE ERASABLE CUMP VIA OCWALINK REV 03 12/03/65 

PURPOSE: (1) TC OUMP ALL EIGHT BANKS CF ERAS ALLE MEMURY VIA DUWNLINK. 

ASSUMPTICNS: (1) ThE PRCCESS IS CREw SELECTED BY DSKY ENTRY. 

++ (2) Thr DUMP UF EACH BANK LS PRECEDED JY AN LD WORD, SYACH BETS, ECADR, AND TIME. 
+03 
+EDET 13) THE E BANKS ARE DUMPED IN CROER, STARTING WITh & BANK ZERO. 
+ 

+ (4) CUMPING OF 4iL EIGHT BANKS IS REPEATEL UNCE (2 COMPLETE UUMPS) TO FACILITATE SUCCESSFUL GROUND RECORDING. 
+03 
++ {S) Tre TIME KEwLIREU FOR 4 COMPLETE ULWPS ES 83.2 SECUNCS. 

(€) THES PRUCESS CAn EE SELECTED CONCURRENTLY wiTh ANY CTFER EXTENDED VEKs, BUT SHOULD NOT BE SELECTED WITH V47 
(R47, AGS INITIALIZATION RULTENED. 

PROG icc GROUND CREW 
CONT 

CREW 
SELECTICN 

- TT nen nn nen ener nnn #10 
START CREW INITIATED seccescnnccacecesece KEY IN VIGE 
CCWRLINK ERAS ABLE ee ae ee ee oe eee 
OLMP 

FH enn 5+ == ~ 
+03 . 
+EOIT . 
403 . 
+t . 

#20 

V74/LUMI NARY
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+03 
+ECIT 

T
e
e
t
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r
 
e
r
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r
 

e
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e
 

ta
n 

TERMINATE CURRENT 

GeNelst 

SET £ BANK COUNTER, 
WORLD COUNTER, ARD 

DUMP CULNTER 

    

INETLALIZE E BARK 
DUMP. ULMP ID¢_) SYNCH 
BITS, -ECACR ANU 
TI MEL. 

    

INCREMENT E BANK 

CCUNTER AND SET weRE 
CCUNTER=G. 

ARE ALL 8B EAAKS 
CUMPED €E BANK 
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#49 
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yt 

        

403006 CCUNTER = 837 
++ . 

. INCREMENT DUMP COL- 
. ATER ANC SET — BANK 

Fe gman ee n-ne ----5--- 
+03. RAVE 2 CUMPLETE CuMp 
tEDIT. PASSES BEEN MADE 
4030 (DUMP COUNTE 
+ . 

  

RESTCRE IATERRUPTEEL 
DU WNL LST 

CHANGE CUNTREL NCTES 

LOGIC REV 00 PCR 456 
LOGIC REV Cl ECITCRIAL 

REV C2{LUM 1B) PCR 277-EDI TORIAL 
REV 03 EL ITCRIAL 
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at? 

Vide ENABLE U»V JETS UURING DPS BURNS REV OL 98/09/69 

PURPOSE: (1) TO ENABLE U AND V RCS JET FIRINGS DLRING OPS PGRERED FLIGHT. 

ASSUMPTIONS: (1) THE PRCCESS IS CRE® SELECTEC BY CSKY ENTRYs 

(2) ThE PROCESS MAY BE SELECTED AT ANY TIME. 

PROG LGC GRCUNC CREW 
CONT 

CREW 
= PROGRAM 

« SELECTICN 

START CREW INITIATED . 

  

ENABLE U,V JETS cates asenccesseceeee KEY IN VISE 
DUR ING DPS BLRNS ee ne 
wont ntsc cents n #10 

RESET SNLFFER FLAG 

ose #20 

CHANGE CCNTRCL NCTES 

LOGIC REV OF PCR 539 

V75/LUMENARY
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PURPOSE: 

1401 

V76+ MINIMUM EMPULSE COMMAND MODE REV 903 12/03/69 

(1) TO ENABLE THE MINIMUM IMPULSE MCDE OF THE OAP. 

ASSUMPTIONS: (1) THE PRCCESS IS CRE® SELECTEC BY DSKY ENTRY. 

tt 

+03 
+EDIT 

PROG 
CONT 

(2) TC GOTAIN THE MINIMUM IMPULSE MODE, THE GUED CONT SwITCH MUST BE AT PGNS AND THE MODE CONTROL SWITCH AT ATT 
HCLD. 

(3) THE MINIMUM IMPULSE MODE WILL REMAIN ENABLED UNTIL CANCELLED BY RATE MODE SELECTION (SEE V77)3 OR BY FRESH START$ GR BY P12. P40_ P41) P42, P63) P70 OR P71. 

(4) ThE PROCESS MAY BE SELECTED AT ANY TIME. 

icc GROUND CREW 

CREW 
SELECTION 

START CREW INITIATEC esescccccccesvccenee KEY IN VI6E #10 
MINIMUM IMPULSE MODE a a a er 
SELECTION 

  

. 
#20 

VT6/LUMINARY



wie 

CHANGE CONTROL NUTES 

LOGIC REY UI PLE 452 
LOGIC REV ut TCRISL 
LOGIC REV C2 LULTCREAL 

REV 03 BOUTUAG AL 

  

1492 

VT6/LUMINARY 
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PURPOSE: 

V7, RATE CChMARY ANC ATTATUCE FCLC wCCE 

(kh) TC ENABLE THE RATE CCMMAND MODE OF THE DAP. 

(2) TO SET CESIRED ICDU ANGLES EQUAL TO ACTUAL ICDU ANGLES. 

ASSUMPTIONS: (1) THE PRUCESS IS CREW SELECTED BY OSKY ENTRY. 

++ 
+02 
+EDIT 
++ 

PROG 
CONT 

42) TC CET AIN THE RATE COMMAND MODE, 

1405 

THE GUID CONT SwiTCH MUST BE AT PGNS AND THE MCDE CONTROL SWITCH AT ATT HOLD. 

(3) THE RATE COMMAND MOVE WILL REMAIN ENABLED UNTIL CANCELLED @Y MINIMUM IMPULSE MODE SELECTION (SEE V76h, OR BY P68. 

(4) THE PROCESS MAY BE SELECTED AT AKY TIME. 

Lec 

RATE CCMPAND MODE 
SELECTION 

  

SET CESTREL ICOuU 
ANGLES = CURRENT 

GROUND CREw 

CREW 
SELEC TION 

#20 

V7T/LUM IN ARY



ICDL ANGLES 

CRANGE CONTROL NUTES 

LOGIC REV CC PEA 446 
Rev OL ECATCRIAL 

KEN C20 cGLEICKIAL 
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V78_ START LR SPURIOUS TEST, R77 

NCTE: THIS EXTENDED VERB 1S USED TO CALL ROUTINE 77. 
Test, 

CHANGE CCNTROL NOTES 

LOGIC REV 00 PCR 229 

1409 

REV O1 08/09/69 

SEE R77 FCR THE LOGIC SPECIFICATION FLOW FOR THE LR SPURIOUS 

V78/LUMINARY
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V7S, STGP LR SPLRICLUS TEST, R77 REV OL 08/09/69 

NOTE: THIS EXTENDED VERB IS USED TO TERMINATE ROUTINE 77. SEE R77 FOR THE LOGIC SPECIFICATION FLOW FOR THE LR 
SPURIOUS TEST. 

CHANGE CONTROL NOTES 

LOGIC REV 00 PCR 229 

VT9/LUMI NARY
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V80, 

PURPOSE: qi) 

ASSUMPTIONS: (8) 

t2) 

ENABLE LM STATE VECTOR UPDATE REV 02 08/07/69 

TO CAUSE THE RENDEZ VOLS DATA PROCESSING RESULTS TO UPOATE THE LM STATE VECTOR. 

THE PROCESS IS CREw SELECTED @y CSKY ENTRY« 

TRE PRUCESS MAY BE S@ECTED AT ANY TIME. 

   

PROG icc GROURE CREW 
CONT 

CREW 
SELECT [ON 

START CREW INITIATED 2. 
UM STATE VECTOR UP- . 
DATE FRCCESS 

te nnn nnn 
+02 RESET VEHICLE UPDATE 
+E0IT FLAG 

nO 

+ . 
+ . 

+ . 
+ wee ~--- == 

+ RESET NU UPGATE FLAG 
402 terrence errr 

+t . 

1443 
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CrANGE CONTRCL ACTES 

KEV GO PLR 496 
REV CL EVITCAI AL 
KEV C2 EDITOK IAL 

1414 
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PURPOSE: 

1417 

Vl, ENABLE CSM STATE VECTCR UPDATE REV 02 08/07/69 

(1) TO CAUSE THE RENDEZVCUS DATA PROCESSING RESULTS TG UPDATE THE CSM STATE VECTOR. 

ASSUMPTICKS: @1) ThE PROCESS IS CREW SELECTED BY DSKY ENTRY. 

PROG 
CONT 

  

(2) THE PROCESS MAY BE SELECTED AT ANY TIME. 

LGC GRCUAD CREW 

CREW 
SELECTION 

  

START CREW INITIATED cccncccccescaccscces KEY IN VALE 

CSM STATE VECTOR a a a a a a a me 
#10 

LPOATE PROCESS 

    

FLAG 

. 
#20 

#30 

V8 /LUMINARY



CHANGE CCNTROEL NUTES 

LOGIC REV 00 PCR 496 
REV O1 ECITCRIAL 
REY G2 EDL TCREAL 

1418 
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Ledl 

VE2_ REGLEST CRALT PARAMETER DISPLAY, R30 Rev OL 08/09/69 

NOTE: THIS EXTENDEC VERB IS USEC TO CALL ROUTINE 30. SEE R30 FOR THE LOGIC SPECIFICATION FLGW FOR REQUESTING 
THE ORBIT PARAMETER Di SPLAY. 

CHANGE CCNTRCL NCTES 

LOGIC REV 00) PCR 496 

V82 /LUMI NARY
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wl 

V83_ REQUEST RENDEZVOUS PARAMETER OE SPLAY? R41 

NOTE: THIS EXTENDED VERB 1S USED TO CALL ROUTINE 32. 
RENDEZVOUS PARAMETER DISPLAY. 

ChANGE CONTROL NOTES 

LOGIC REV CC PCR 456 

1423 

REV O1 08/09/69 

SEE R31 FOR THE LOGIC SPECIFICATION FLOW FOR REQUESTING THE 

V83/LUMINARY
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sa 

PURPG SE: 

ASSUMPT ICNS: 

tt 

+02 

+EDIT 
++ 

PROG 
CONT 

  

VES, 

al) 

(2s 
VERB 

(3) 
ZERG 

icc 

START CREW INITIATED ceseccscccccsscavece 
CISPLAY OF RR LOS 
AZIMUTH AND ELEVA- 
TION 

DO EXTENDED VERB 
ENTERLOCK ROUTINE 
(R76) 

CCNVERT AR TRUNNION 
AND SHAFT CDL ANGLES 
TO A LOS VECTOR IN 
BCOY AXES, 

CGMPLTE ANGLE BE~ 
TWEEN X/Z BUCY PLANE 

THES PROCESS CAN BE SELECTED AKY TIME ANOTHER 
INTERLUCK I$ NOT ACTIVE. 

IF THE RR IS NOT IN THE AUTO MODE THE ANGLES D 
CISCRETE WILL BE PRESENT AS LONG AS THE RR MODE IS NOT IN AUTOs 

GROUND 

OI SPLAY RR LCS AZIMUTF AND ELEVATION 

TO DISPLAY RR ANTENNA AZIMUTH ANC ELEVATION. 

ThE PROCESS IS CREW SELECTED BY DSKY ENTRY. 

EXTENDED VERB OR 

CREW 

» CREW 
+ SELECTION 

    

OO EXTENDED VERB 
INTERLOCK ROUTINE 
{R76} 

  

  

1425 

REV 02 12/03/69 

ROUTINE (SEE R53) WHICH ALSO SETS THE EXTENDED 

ISPLAYED BY THIS PRICESS MAY BE INCGRRECT BECAUSE THE RR cou 

#10 

#20 

#30 
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wae 

HOL D 

MON 

. 
a
 

e
y
 

. ANC RK LOS. 

CUMPUTE ANGLE BE- 
TWEEN LM +2 AXES ANC 
THE LCS PRCVECTICN 
IN THE UM X/Z PLANE 

IS EXTENCDEC VERB 
ACTIVE FLAG SET? 

RESET NO MARKS 
ALLCRED FLAG 

FLASH VERB-NULN TU . 
REGUEST RESPONSE ANC wevwenecccvcccnevece 
DISPLAY: . 

VIONSE 

MONETOR DSKY: 
OBSERVE VERB-NOUN 

FLASH TC REQUEST RE- 
SPONSE AND GISPLAY 

1426 
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Rl - RR CGS AZIMUTH 
R2 -— RR LOS EL EvA- 

TiCh 
R3 - BLANK 

RR LCS AZIMUTH-ANGLE 
BETWEEN LOS AND LM 
M/Z PLANE « 4000.00 
TO +360.00 DEGREES 
ABOUT 42. 

RR LGS ELEVATION - 
ANGLE BETREEN LM #2 
AXIS AND LOS PROJEC- 
TION INTO X/Z PLANE. 
#000.00 TO +360.00 
DEGKEES ABOUT +Y. 

s
e
h
 

ee
 

m
e
e
 

me 
a
w
 

e
e
e
 

an
e 

WAIT FOR KEYBOARD 
ENTRY 

TERMINATE FLASH UPCA 
RECEIPT UF PROCEED, 
TERMINATE (V34E)_ UR 
RECYCLE. 

CF RR LOS AZIMUT 
AND RR LOS ELEVA- 
TION 

00 1 WISH TO TERMI- 
NATE THIS PROCEDURE? 

  

      

RR LOS 
AZIMUTH 
AND EL- 
EVATICN 
DIS- 
PLAYS 
WILL 
CONTI N- 
VE 

a 

KEY IN 
se cccercsscccesveces PROCEEDS 

V34E, GR V32E 

a 

( 
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sUR . 
oVB2ZE eee 

. EXET #140 

RESET EXTENDED VERB 
ACTIVE FLAG 

. 
#150 

Gu Td 
nan 

adO VE 

CHANGE COATRCLE ALT ES 

LOGIC REV O1 PCR 623 
REY 02 EOLTCRIAL 
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V89, START RENDEZVUUS FINAL ATTITUDE MANEUVER, R63 

NCTE: THIS EXTENDED VERB IS USED TO CALL ROUTINE 63. 
FINAL ATTITUDE MANELVER RCUTINE (R63). 

CHANGE CCNTRCL NOTES 

LOGIC REV OC PCR 496 

1431 

REV OL 08/09/69 

SEE R63 FCR THE LOGIC SPECIFICATION FLOW TO START RENDEZVOUS 

V89/ LUMINARY
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V90- REQUEST RENDEZ VOUS GUT-QF=PLANE DISPLAY, R36 

NOTE: THIS EXTENDED VERB IS USED TG CALL ROUTINE 36. 
RENDEZVOUS OUT-OF-PLAKE DISPLAY. 

CHANGE CCNTROL NOTES 

LOGIC REV CC PCR 496 

1433 

Rev OL 08/09/69 

SEE R36 FOR THE LOGIC SPECEFICATION FLOW FOR REQUESTING THE 
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PURPOSE: 

V9L- DISPLAY BANKSUM 

(1) DISPLAY THE SUM GF EACH BANK FOR COMPARISON. 

ASSUMPTIONS: (1) THE PROCESS 1S CRE SELECTED BY DSKY ENTRY~ 

PROG 
CONT 

(2) POO ES GPERATINGs GR A FRESH START CONDITION EXISTS. 

(3) NO OTHER EXTENDED VERB WHICH SETS THE EXTENDED VERB INTERLOCK IS ACTIVE. 

ec CREW 

CREW 
SELECT ION 

START CREW INITIATED ccececcescececcceess KEY IN VOIE 
DISPLAY OF THE SLM 
OF EACH BANK 

  

1S PROGRAM PCO 
OPERATING, OR DOES A 
FRESH START CONCI~ 
TION EXIST?    

< z 

  

OBSERVE GPERATCR 
ERROR LIGHT FOR EN- 
CICATION OF IMPRUPER 
PROCEDURE. 
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SNAP 

  

Ol EXTENDED VERE 
INTERLOCK RULTINE 
(R76) 

INITIALIZE BANK NUM- 
BER TC CO 

  

  

FLASH VERB-NOUN TG 
REGUEST RESPONSE ANC 
DISPLAY 

VO5NOi 
RL - BANKSUM 
R2- BANK NUMBER 
R3 - CHECK SUM 

CCASTANT 

  

Rl ~ ThE OCTAL RE- 
PRESENTATION OF 
BANKSUM, SHOLLD BE 
EQUAL TC (CR THE 
ONE S* COMPLEMENT CF) 
THE BANK NUMBER IN 

R2e 

R2 - THE OCTAL RE- 
PRESENTATICN OF TRE 
BANK NUMBER. 

R3 - THE CCTAL CRECK 
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DU EXTENDED VERB 
ENTERLCCK ROUT INE 
(R76) 

  

    
   MONETOR OSK 

OBSERVE VERB-NOUN 
FLASH TO REQEST 
RESPONSE AND DISPLAY 
OF BANK SUM. 

OO £ wiSH TO RECYCLE 
THE PRESENT BANKSUM 
DISPLAY? 

  

00 LT WISH TO 
TERMINATE The 
SEQUENCE OF 
DISPLAYS OF 
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ENTRY: seem sete nsccccesenes RECKCLE 

. . . 
* . . V9O1/LUMINARY 

SUM CONSTANT. * . . BANK SUM? 
mrt tn rte ne . . . wren a na nen nnn 

. . . a¥ Ne 

. . : #90 

WAIT FOR KEYBOARD . . ° KEY IN 
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: . #100 

tae KEY IN . 
cee ee ecesscewseececees TERMINATE : 

re V34E : 

+ : : #110 

TERMINATE FLASH UPON . EXIT . 
RECEIPT OF PROCEED, 6 « © VOL -------- 
RECYCLE, OR TERN I~ seeeecceseecssccserccccesseceees KEY IN 
NATE. tee PROCEED 

-T a Re -- 
+E +R €. oe #120 
+R 2c c. . 
M +c Y .- 
“ll wE ce .- 
oN +E t. 1s 
oA “0 Encseeeee + 
“7 . : 
+E -~---—---------- : 
+ £5 BANK NUMBER = : 
- 437 : 
Better en een n nnn : #130 
- oY Ne . 

+ SET BANK INCRE- . 
+ NUMBER MENT : 
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* = 00 BANK . 
eo tote NUMBER . 

- . * . 

#140 

RESET EXTENDED VERB 
ACTIVE FLAG ANC AG 
MARKS ALLOWED FLAG 
Salaraeianahateiin detente’ 
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CHANGE CCNIRCL ACTES 

LOGIC REV 00 PER 496 
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V92_ START IMU PERFORMARCE TESTS (GROUND USE) REV OL 08/09/69 

NCTE: THIS EXTENDED VERB IS USED TO OPERATE THE IMU PERFORMANCE TEST (P07). A DESCRIPTION OF THIS PROGRAM IS 
CONTAINED IN SECTICN 1 CF R557 (PRELAUNCH TEST PROGRAMS FOR SUNDANCE AND LUMINARY, FIGURE le 4.1-1) 

CHANGE CCNTRCL ACTES 

LOGIC REV GO) FCR 496 
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V93_, ENABLE W MATREX INITIALIZATION REV OL 08/09/69 

PURPOSE: (1) TO REQUEST RET NITIALIZATICN OF THE RENCEZVOUS W MATRIX. 

ASSUMPTICAS: (1) THIS PROCESS RESETS THE RENDWFLAG INDICATING THAT THE RENDEZ VOUS W MATRIX IS NOT VALID AND MUST BE REINITIALIZED 
BEFORE BEING USED. THE RENDWFLAG 1S AUTOMATICALLY SET FOLLOWING W MATRIX INITIALIZATION OR REENITIALIZATLON. 

(2) THE PRCCESS IS CREW SELECTED BY OSKY ENTRY. 

(3) THIS PROCESS MAY KE SELECTED AT ANY TIME. 

PROG Lec GROUND CREW 
CCKT 

CRE 
SELECTION 

#10 
RENDEZVGLS Ww MATRIX a a a 

INITIAL IZATION 

  

#20 
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PURPUSE: 

ASSUMPT ION: 

PRUG 
CONT 

START CREw INITIATED 

NC UPCATE CF EET RER 

Vide 

t1) 

(it 

  

Nt LPUATE CF LCITHER STATE VECTUR REV O1 

TC FREVENT LM GR CSM STATE VECTUR UPDATING BY P20 UR P22. 

THE PRUCESS IS CREW SELECTED BY DUSKY ENTRY. 

bec GROUND CREW 

CREW 
SELECTIGN 

teen creer ecasccscees KEY IN VISE 

  

STATE VECTOR 

Exil 

CHANGE CUNTROL NUTES 

LUGIC REV CCG PCR 496 

GB/09/69 
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V96, INTERRUPT INTEGRATION AND OU TO POC REV O2 08/07/69 

PURPOSE: (1) TO PROVIDE A MEANS UF SUSPENUING STATE VECTOR LNTEGRATICN. 

ASSUMPTIONS: €1) IF THE CGASTENG INTEGRATION ROUTINE IS IN GPERATIGN, IT IS TERMINATED AT THE END OF THE CURRENT TIME STEP. 

(2) THE CURRENT FRCGRAP IS TERMINATEC. 

(3) TRE LGC TOLING PROGRAM (POC) ES ACTIVATED. 

€4) PCC STATE VECTCR INTEGRATICN IS BYPASSEL UNTIL A NEW PROGRAM SELECTION IS MADE. 

(5) TRIS PROCESS COES NOT MAINTAIN STATE VECTOR SYNCHRONIZATION, THEREFORE INCORRECT W MATRIX EXTRAPOLATION MAY 
RESULT. 

fo) THE PRGCESS 1S CREW SELECTED BY DSKY ENTRY. 

PROG LGL GROUND CREW 
CONT 

CREW 
SELES TEON 

START CREW INITIATED . - 
STATE VECTGR dence esenserecascene KEY IN VIEE 
TEKMENATIGN FROCESS en #10 

      

. #20 

GU TO TDLING PROGRAM 
(POO) VIA RUUTINE 
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CHANGE CCNTRCL NUTES 

LOGIC REV 00 PCR 140 
REV OL FUR 507 
REY C2 EDITCRIAL 
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V97, PERFORM ENGINE FAIL PRUCEDLRE REV OL 98/09/69 

NOTE: EXTENDED VERB 97 1S USED IN THE DPS/APS THRUST FAIL ROUTENE R40. SEE R40 FOR THE LOGIC SPECIFICATION FLOW FOR 
CISPLAY CF OPS/APS THRUST FAIL. 

CHANGE CONTROL NOTES 

LOGIC REV OC PCR 456 

VOT/LUMINARY
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V99, ENABLE ENGINE IGNITICN REV 02 08/07/69 

NCTE: EXTENCED VERB 99 IS USED IN PROGRAMS P1l2_ P4Q+ P425 P63 AND ROUTINE R40. SEE Pl2_ P40, P42, P63, AND R40 FOR 
THE LOGIC SPECIFICATION FLOWS RELATING TO ENGINE IGNITION. 

CHANGE CCNTRCL NOTES 

REV CC POR 496 
REV O1 ECITCRIAL 
REW 02 EDILTCREAL 
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