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PURPOSE: 

ASSUMPTIONS = 

  

CMC/LGC CLOCK SYACHRCNIZATECN ROLTINE (R33) LCGIC REV 06 04/11/68 

{1} TO SYNCHRONEZF THE LGC CLOCK WITH THE CMC CLOCK. 

(1) SYNCHRONTZATIGN REQUERES THE VALUE OF THE DIFFERENCE BETWEEN THE TWO CLOCKS. THIS VALUE MAY AE OBTAINED DIRECTLY FROM CO-ORDINATED READING OF THE TWO CLOCKS OR MAY BE PROVIDED AY THE GROUND FROM DOWNLENK MONITORING OF THE CLOCKS. 

(2) THE €MC TS CN. THE LGC MUST ONLY BE ON UNTIL SATISFACTORY COMPARATIVE READINGS HAVE BEEN MADE BY THE CREW OR GROUND. 

(3) THIS ROUTINE IS SELECTED BY THE ASTRONAUT BY OSKY ENTRY. 
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DEMME IYNIS DAC AMETOR ATEMEAY BIITTYE NA > Garey Leote pr A? 11/27/48 

PURPOSE: 1 TO ORESOLAY AT ASTOCMAUT PENUFST CMC CALCULATE RENMFEZVCUS DADAMETERS (PANSE, RANGE PATE, 
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LUNAR LANDMARK SELFCTICN ROUTINE (235) LOGIC REV 09 11/27/68 

PURPOSE: {1} TC DISPLAY 10 THE ASTRONAUT THE TIME AT WHICH THE SPACECRAFT WILL PASS OVER THE LANDING SITE. 

(2) TO CALCULATE ANC CISPLAY FIVE LANDMARKS WHICH WILL BE SUITABLE FOR NAVIGATICN. 

(3) TO CALCULATE AND CISPLAY THE TIME AT WHICH THE SPACECRAFT WILL PASS OVER EACH LANDMARK. 

ASSUMPTIONS: {13 THIS ROUTINE SKCULC PE SELECTED BY THE NAVIGATOR IN LUAAR ORBIT PRIOR TO SELECTION OF THE ORBITAL 
PROGRAM (P22). 

(2) THIS ROUTINE MAY BE SELECTED ONLY DURING THE CMC IDLING PROGRAM (P00). 
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RENDEZVCUS CUT OF PLANE DISPLAY ROUTINE {R36} LOGIC REV 06 11/27/68 

PURPOSE: (1) TO DISPLAY AT ASTRCNAUT REQUEST CMC CALCULATED RENDEZVCUS OUT OF PLANE PARAMETERS (Y,YDOT,PSIT) 

ASSUMPTIONS: (1) THESE PARAMETERS ARE CALCULATED BY THE CMC ON THE BASIS OF THE STORED LM AND CSM STATE VECTORS AND DO NOT REQUIRE 
THAT THE ISS BE ON, 

(2) THE ROUTINE IS SELECTED BY THE ASTRONAUT BY DSKY ENTRY. 
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JECTFO INTC THE 

HORT ZONTAL PLANES 

TN CEGREFS TA THE 

NEAREST .O1 DEG- 

DEE 
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MONITOR DSKY: 

OBSERVE VERB NOUN 

FLASH TO REQUEST 
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ANOTHER DATA POENT 

FOR A DIFFERENT 

TIME? 
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. WATT FOR KEYBOARD 
. ENTRY? 

. TERMINATE FLASH UPON 

. RECEIPT OF PROCEED 

. AR RECYCLE 

: ar .P 
. of ak 

. of 0 

. eY of 

. eC of 

. okt o£ 
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CHANGE CCNTRCL NOTES 

LOGIC REV 04 PCR MIT 6€ 
LOGIC PFV 05 9CR 436 

REV GE PCR 206 FNITORTAL 
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PURPOSF: 

ASSUMPTION: 

PROG 

CONT 

  

SPS THRUST FAIL ROUTINE (R40) LOGIC REV 62 07/11/68 

{1} TO INDICATE TO THF ASTRONAUT THAT THE GNCS HAS DETECTED A THRUST FAILURE. 

(2) TO PROVIDF THE ASTRONAUT A FLASHING DISPLAY TO WHICH HE CAN RESPONC AS DESCRIBED IN THE FLOW. 

(L) THF GNCS HAS DETECTED A THRUST FAILURE AND HAS SHUT OFF CROSS PRODUCT STEERING AND HAS STOPPED THE CALCULATIONS 
OF TIME FROM CUTCFF AND HAS STOPPED CoG. TRACKING. 

(2) IF THE ASTRCNAUT KEYS IN PRCCEED ON THIS DISPLAY THRUST FAILURE DETECTION WILL BE fNHIBITED FOR 2 SECONDS TO 
PREVENT A PREMATURE THRUST FAIL INDICATION. 

{3} THIS ROUTINE IS SELECTED 5¥ THE SPS THRUSTING PROGRAM (P40) 

CMC GROUND CREW CHECKLIST TIME TOTAL 

TIME 

© CMC 

e RCUTINE 

« SELECT LON 
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s
 

  

. #10 
worce----—--------- : poor eroonnen ee 
FLASH VERB-NOUN TO seeeees MONITOR DSKY: : 
REQUEST RESPONSE AND : ORSERVE VERB NOUN. 
DISPLAY OF THRUSTING FLASH TO REQUEST . 
PARAMETERS RESPONSE AND CISPLAY . 

VO7NGO QF THRUSTING : 
R1 55859 PARAMETERS. * 

R2 VO nnn enna nnn : 
R3 DELTA VM 

Toro nesc ese enc cnn #20 
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WATT FOR KEYBOARD 
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SHALL [ TERMENATE 

THE ENGINE ON COMM— 

AND AND RETURN TN 

THE V99 FLASH WHICH 

WILL ALLOW ME TO 

EITHER REESSUE THE 

ENGINE ON COMMAND OR 

CONTINUE ON TC THE 
DISPLAY OF VGX, VGY, 
VG2 FOR RCS 

THRUSTING? 

  

BACK ON? 

  

. 

KEY IN PROCEEC . 

. 

SHALL I TERMINATE 

THE ENGINE CN COM- 

MAND AND THE SPS 
THRUSTING PROGRAM 

(P40)? 
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TERMINATE FLASH UPON . 

RECEIPT OF PRNCEED, were cesanes 
ENTER OR TERMINATE . 

oP oF oT 

eR oN o£ 

0 oT oR 
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o£ oR al 

oE . oN 
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. . eT 

. . ef 
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. . . 

. « COMMAND 

. « ENGINE 
. « OFF 

. ett 
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oee ° . 

. . . 

Go TO ett oTao 

“pe . On . . 

IN P40 « ROUTINE ore eer eres 

» ROO . ° 
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. . 

. . 

. eae 

> . 

° EXIT 

« R40 AND 

. P40 

TERMINATE THE 

ENGENE ON 
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WAIT ABOLT 
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ROUTINE 

ROO 
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TURN OFF 

TVG DAP 

  

. #130 

SET NARRCW 
DFARBAND 

IN RCS DAP 

----------------- #140 
DRIVE SPS ENGINE 
BELL TC TRIM PC~ 
SITION. 
NOTE: THE TRIM 
PNSITION IS THAT 
LAST DEFINED BY 
THE CaG. TRACKING 
COMPUTATION. 

. #150 

TURN ON RCS 

DAP IN 26 

SEC 
  

. #160 

60 Te 
way 

IN P40 

CHANGF CCANTROL NOTES 

PEV G1 Pra MIT OR 
REV G2 PCR 206 
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PURPASE: 

ASSUMPT TONS : 

PENG 
CONT 

  

STATE VECTI2 IMTEGP ATION PHIM TO AVE) RANTING (R41) Leaic Pey OF  LL/29/6R 

(1) TA INTEGRATE THE STATE VECTOR OF THIS VEHICLE TO THE TIMP AT WHICH THE AVERAGE G RNUTINE WILL BE TURNED ON RY 
THE CALLING PONGP AM, 

(2) TC OOFFINE A NFW TEC FOR OROGRAMS 49 OP 41 IN THE EVENT THE STATE YECTNR® CAN NOT AF INTEGRATED TO THE TIME 
DEFINE RY PROGRAMS 40 N28 41 AND TP LIGHT THE ALARM ETGHT TM TNEQPM THE CREW THAT TIG HAS BEEN SLIPPED. 

(1) THERE TS A SIGNIFTCANT AMOUNT OF TIME PFQUTRED RY THE CMC TO TURN ON THE AVERAGE G ROUTINES THIS TEME 1S VARI- 
ABLE ACCCRNING TA THE FOLLOWING CONSIDERATIONS REGARDING THE CSM STATE VEFTOR: 

164 SECONDS PER TIME STEP IK FARTH ORATT 

265 SECONDS PES TMF STEP IN LUNAR MRATT 

WHERE TYME STFD TS FOQUAL TO: 
240 SFCONNS IN FAQTH QRAET 

35O SECONDS IN LUNAR PAET 

TEV THE ROUTINE ES CNLY AIITOMATICALLY SFLECTED. 

CMe GROUND CREW CHECKLIST TIME TOTAL 

TIME 

CMC ROUTENE 
SELECTION 

REAM PRESENT TIME, TS 
#10 

. #20 
1S ™FC-10 SFr, 
GREATEO THAN MD, 
FQuatL TO TR? . 

«¥ aN . 

. . . R41/COLOSSUS 
. . Q41/1LUMINARY



+ + 
+
+
 co)

 > 

t
e
r
t
 

h
E
 

e
r
e
 

E
E
 
E
E
E
 

E
E
E
 

E
E
E
 

E
H
 

He
e 

E
e
 

H
E
 

550 

e THRN ON PPM y 

+ GPAM ALAOM . 
« LIGHT Arn . 

« STOFE AL APM . 
« CONF LIA3 . 

. . . 

  

« SET TIG . 

. FLAG . 

. + . 

2 SFT THED HTD OL US 
210 SECANTS 

TS INTEARAT ION 

FINTSHED? 

oN ov 

TNTEGRATE THIS 

VEHICLES STATE 
VELTOO ANE TIME STFO 
Ae TI TNEC TE LESS 

THAN ANE TIME STEP 
(ISING DRFrISION 
INTEGRATION, 

TS THE TIC 
FLAC SFT? 

“ ¥ 

    

MOM TTI ISKY BEARD AM 
ALAOM LTCHT niR Tea 
THE DEP TON FeQM TIP 

-49 SCECPNAS TH 

CLANK ING AT TIC 257 

TE LYSHT CNMES ON 
SMR ING THES TIMP TF 

TMNTCATES THAT TYG 
WILL SF SLIPPED AS 
REQUTQEN TO CET THE 

STATE VECTOR INTER- 

PATFN TO A NEW TIG 

-320 SECONDS, 
TE TRES ALARM 

CONOETION PCCURS THE 

TET MISPLAY WELL 
CONTINUE TA CCtNT 
RASEN OM THE APT GtNA 
AL TIS UNTIL INTE- 
GPATTON TS COMPLETE 
AND A NEW TIG TS 

ESTARLISHEAR, THE 

AYSPLAY WILL NNT 
BLANK HOWEVER UNTEL 
THE MEW TIG HAS @FEN 

FSTABLTSHED AND TEE 
TS PEVISED. 

  

ARSFPVE THAT THE 
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AUTCMATIC OPTICS POSETICNING ROUTINE R524 LOGIC REV 09 11/27/68 

PURPOSE: {1) TC POINT THE STAR LOS GF THE OPTECS AT A STAR OR LANDMARK DEFINED RY THE PROGRAM OR BY DSKY INPUT {ASTRONAUT). 

208 {2} TC POINT THE STAR tCS CF THE OPTICS AT THE LM DURING RENDEZVOQUS TRACKING OPERATIONS. 

++ 

+09 (3) TO DO THE TRACKING ATTETUDE ROUTENE (R61) APPROXIMATELY EVERY 2 SFCONDS DURING RENDEZYOUS TRACKING OPERATIONS. 

eort 
ASSUMPTIONS- (1) THE ROUTINE [S AUTOMATICALLY SELECTED DURING IMU REALIGN PROGRAM (P52) BY THE RENDEZVOUS NAVIGATION PROGRAM 

{P20)+ BY THE ORBETAL NAVIGATION PROGRAM (P22), OR BY THE CISLUNAR NAVIGATION PROGRAM (P23). 

{2} THIS ROUTINE IS SELF PERPETUATING AND IS TERMINATED RY THE SIGHTING MARK ROUTINE (R53) FOR STAR OR LMK AND BY 
RESETTING THE TRACK FLAG FOR LM. 

PROG CMC GRCUND CREW CHECKLIST TIME TOTAL 
CONT TIME 

2CMC ROUTINE 
« SELECT EON 

START AUTO OPTICS 

POSITIONENG ROUTINE 

tR 52) 
ow anne eee #10 

++ * 
+09 . 

++ . 
EDIT . 

wa --- = #20 

FLAG 
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SELECT DESTREO IMU 

INERTIAL CRIENTATICN 
FROM STCRAGE (PRO- 

VINED BY CALLING 
PROGRAM}, 

CALCULATE REQUIREC 
FINAL GIMBAL ANGLES 

TO GIVE DESIRED IMU 
TNESTIAL CRIENTATICN 

1S ANY REQUIRED 

GIMBAL ANGLE CHANGE 

GREATER THAN 1 

DEGREE? 

  

SWITCH £SS TO CCARSE 

ALIGN MCNE. TERMINATE 
ATTITUPF HOLO OF 

VEHICLE 
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TERMINATE COARSE 

ALIGN MCOE IN TSS. 

RESUME ATTETUDE 

HCLD OF VEHICLE 

  

EXIT R5C 

CHANGE CONTROL NOTES 

LOGIC REV O03 PCR 464 
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AUTOMATIC OPTICS POSITIONING ROUTINE (R52) LOGIC REV 09 11/27/68 

RPOSE: (1) TC POINT THE STAR LOS GF THE OPTICS AT A STAR OR LANDMARK DEFINED BY THE PROGRAM OR BY DSKY INPUT tASTRONAUT}. 
R 

& €2) TC POINT THE STAR LCS QF THE OPTICS AT THE LM DURENG RENDEZVOUS TRACKING OPERATIONS. 

9 (3) TO DO THE TRACKING ATTITUDE ROUTINE (R61) APPROXIMATELY EVERY 2 SECONDS DURING RENDEZVOUS TRACKING OPERATIONS. 

1t 
SUMPTIONS— (1) THE ROUTINE IS AUTOMATICALLY SELECTED DURING IMU REALIGN PROGRAM (P52) BY THE RENDEZVOUS NAVIGATION PROGRAM 

(P20by BY THE ORBITAL NAVIGATION PROGRAM (P22), GR BY THE CISLUNAR NAVIGATION PROGRAM (P23), 

(2) THIS ROUTINE IS SELF PERPETUATING AND IS TERMINATED BY THE SIGHTING MARK ROUTINE (R53) FOR STAR OR LMK AND BY 
RESETTING THE TRACK FLAG FOR LM, 

PROG CMC GRCUND CREW CHECKLIST TEME TOTAL 
CONT TIME 

oCMC ROUTINE 
«SELECTION 

  

START AUTO OPTICS 
POSITIONING ROUTINE 
(rR 52) 
wana +--+ 

#10 

ra : 
+09 . 
++ . 

EDIT . 

a +--+ 
#20 

FLAG 
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FLAG SFT ? 

VES NO 

o(LM) 

° RESFT 
. TERK 
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. co 70 

. spe 

° BSELCW 

wAN 

«SEF SELCW 

TS THE TRACK FLAG 
SET? 

(SEE P20) 

THE LOGEC FROM THIS 

POINT TO "B" BELOW 

TS FOR THE LM TARGET 
CASE ONLY. 
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IS THE PREFERRED 
ATTITUDE FLAG SET? 

«NCO eYES 

. TS UPDATE 
. FLAG SET? 

WATT ABOUT 1.23 . 

SECONDS * 

. . 

eee . 

EXTRAPOLATE CSM AND 

LM STATE VECTORS TC 
THE PRESENT TIME 

+#1.3 SECONDS USING 

CONIC EQUATIONS 

  

REAC PRESENT VEHICLE 
ATTITUDE FROM THE 

ICDUTS 

COMPUTE TAPGET VEC- 
TOR FROM CS* TQ LM 
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CALCULATE THE REQUI- 
RED OPTICS ANGLES 

TC POINT THE STAR 

LINE OF SIGHT AT 

THE LMe 

TS A TRUNNION ANGLE 

GREATER TRAN 50 DEG. 
REQUIRED TO POINT 

THE STAR LINE OF 

SIGHT AT THE 

LK ? 

   

SET THE RESET THE 

TRUNNION TRUNNION 

DREVE CRIVE 

FLAG. FLAG 

« TURN ON PROGRAM 

« ALARM LIGHT AND 

e STORE ALARM 

» CODE 407 

CHECK CPTICS MODE 

DISCRETE. TS THE 

OSS IN THE 

CMC MONDE? 

  

1S THE T2UNNIQN 

DREVE FLAG SFT? 

MONITOR PROGRAM 

ALARM LIGHT: IF THE 

PROGRAM ALARM LIGHT 

CNMES ON AT THIS 
TIME THE ASTRONAUT 

SHOULD VERIFY ALARM 

(BY KEYING IN 
VO5NO9E} AND EITHER 

MANUALLY MANEUVER 

JHE VEHICLE BACK TO 
THE PREFERRED TRACK-— 

ING ATTITUDE 
{DFSTRED CIMBAL 

ANGLES MAY BE DIS- 
PLAYFE BY KEYING IN 

V1I6N22E AND DESIRED 
MQPTICS BY KEYING IN 

VI6NG2F) OR ALLOW 

THF GNCS TQ AUTOMA- 
TICALLY MANEUVER BY 

SWITCHING TO CMC 

AUTO CONTROL AND/OR 

RY KEYING IN V58E. 
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THE LOGIC FROM 

THES POENT TQ THE 

END OF THE ROUTINE 
1S FOR THE LMKy, 

ADVANCED GROUND 

TRACK, OR STAR 

TARGETS ONLY 

THE AUTOMATIC OPTICS 

POSITIONING IS NOW 

RUNNING. TO MARK 

DN THE TARGET, 

SWITCH THE OPTICS 
MODE SWITCH TO MAN-— 

UAL. THIS WILL CALL 
THE SIGHTING MARK 

ROUTINE R53. IF R53 

1S TERMINATED THIS 

ROUTINE WILt ALSO 

TERMINATE. FF THE 
ASTRONAUT SWETCHES 

BACK TO CMC MODE 
PRIOR TO TERMINATION 

OF R53 V51l WILL 
REMAIN FLASHING AND 
THE ASTRONAUT MAY 

CONTINUE WITH R53 

BUT THE OPTICS WILt 

BE POINTED AT THE 
TARGET AUTOMATICALLY 
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1S LANDMARK 

COCE GREATER 
THAN 32? 

COMPUTE TARGET 

VECTOR TC A 

POINT ON THE 

SURFACE OF THE 
MCON 60 DEG FCR- 

WARD CF PRESENT 

LOCATION AND ON 

THE GROUND TRACK 

OF THE DESTRED 
CRBIT (CESIREC 

ORBIT TS DEFINED 

AS THAT NUMSER 

OF ORBITS AFEAT 

OF THE PRESENT 

ORBIT INDICATED 

BY THE LEAST 

SIGNIFECANT DI~ 

GIT IN THE LAND— 
MARK CODE) 
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. COMPUTE. 

. TARGET . 

. VECTOR . 
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. TO DES- 
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CESTENATED o 6 
STAR. eo. 
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CALCULATE THE RE- 

QUIRED CPTICS ANGLES 
TC PCINT THE STAR 

LOS OF THE OPTICS 

ALONG THE TARGET 
VECTOR. 

ITS A TRUNNION ANGLE 
REQUIRED TO POINT 

THE STAR LOS OF THE 
OPTECS AT THE TARCFT 

GREATER TRAN 99 DEG? 
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FLASH VERB-NOUN 

TQ REQUEST RESP- 

ONSE AND DISPLAY 

ALARM CODE: 

VO5NC9 
R1l- 

R2- 
R3- 

EXPECTED ALARM 
ALARM CODE AT 

THES TIME 1S 404 

WAIT 2 SECONDS 

  

WAIT FOR KEY- 
BOARD ENTRY.   
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MONITOR DSKY: 

ODES ALARM CODE 

DISPLAY INDICATE 

THAT THE TARGET IS 

NOT WITHIN THE 

HEMESPHERE OF 

OPTICS VISIBILITY? 

FOR STAR/LANDMARK 

SIGHTINGS THERE 
ARE TWO OPTIONS: 

(A) MANUALLY MA- 

NEUVER VEFICLE 

UNTIL OPTICS CAN 

ACQUIRE THE DES-— 
TREN TARGET. 

(8) TERMINATION 
OF THE PRO- 

GRAM AND 

ROUTINE. 

  

. 

. 

MANUALLY . 

MANEUVER VEH- . 

ICLE UNTIt IT . 

IS ESTIMATED . 

THAT OPTICS . 

CAN ACQUIRE . 
THE TARGET. . 

MONITOR FOAL . 

To AVOID . 
GIMBAL LOCK. . 
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PURPOSE: 

ASSUMPTIONS: 

PRONG 
CONT 

OPTICS CAL TARATICN ROUTINE (R57) LOGIC REV O09 04/12/68 

(1) TO MFASURE THE EFFECT CF SOLAR RANTATION ON THE SXT TRUNNION ANGLE. 

(2) TO STORE THE MEASURFD TRUNNION BIAS FOR USE BY THE CISLUNAR NAVIGATION PROGRAM (P23}. 

{1)  TRUANIGN REAS TS MEASURABLE ONLY IN SPACE (VACUUM) . 

{2} TRUNNION BIAS IS A FUNCTION OF THE ANGLE BETWEEN THE LANDMARK LINE OF SIGHT AND THE SUN AND IS CONSTANT OUTSIOE 
THE CONE FROM PLUS CR MINUS 15 DEGREES FROM THE LANDMARK LINE OF SIGHT, 

(3) AFTER THE FIRST TIME THIS ROUTINE IS PFRFORMED DURING A MISSION IT SHOULD NOT BE NECESSARY TO REPEAT IT LF THE 
SUN ANGLE WAS CUTSIOE THE CONE OF ASSUMPTION 2 AND WILL BE OUTSIDE THE CONE DURING THE NAVIGATION MARKS TO BE TAKEN 
DURING P23, IF THF SUN ANGLE {1S WITHIN THIS CCNE THIS ROQUTIAE SHOULD BE REPEATED EACH TIME THROUGH P23. 

(4) THE MPTICS SHOULT "SGAK* ITN AN ATTITUDE WITHIN THF REGION THAT WILL BE USED FOR P23 FOR AT LEAST A HALF HOUR 
PRIOR TO CALIBRATION ANC MARKING ON THE NAVIGATION TARGETS CF P23. 
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PURPOSE: 

ASSUMPTIONS: 

ATTITUDE MAKEUVER ROUTINE (R6)} LOGIC REv Ll? 11/27/68 

{1) TC MANEUVER THF L¥/CS¥ CR CSM ALGNE TO AN ATTITUDE SPECIFIED BY THE PROGRAM IN PROGRESS. 

{1) TRE FINAL ATTITUCE DESTREC, DEFINED AS FOLLOWS, HAS REEN STORED RY THE CALLING PROGRAMS: 
fA) A SPFCIFIC BODY FIXED VECTOR AND A DIRECTION IN SPACE TO WHICH THIS VECTOR IS TO BE ALIGNED (THE 3-AXIS 

FLAG IS PESFET). 

(AR) A THREE AXIS (ORTHGGCNAL} INERTEAL ORIENTATION TO WHICH THE THREE BODY AX{S ARE TO BE ALIGNED (THE THREE 
AXTS FLAG IS SET). 

{2) THE MANEUVER MAY BPE PERFORMED AUTOMATICALLY RY THE GNCS OR PERFORMED MANUALLY WITH AN OPTIONAL FINAL AUTOMATIC 
GNCS CONTROLLED TRIM MANEUVER. THIS OPTIONAL TRIM MANEUVER SHOULD BE CONSIDERED ESSENTIAL FOR MANEUVERS TO SPS THRUST- 
ING ATTITUDES. 

{3} THE DAP DATA LCAD ROUTINE (€RO3) HAS BEEN PERFORMED PRICR TO THES ROUTINE. 

(4) THF ROUTINE FS AUTOMATICALLY SELECTED AY THE PROGRAM OR ROUTINE REQUIRING THE ATTITUDE MANEUVER. 

(5) EF THIS ROUTINE WAS SELECTEO AY THE TRACKING ATTITUDE RCUTINE (R61) THE V59N18 AND THE VO6N18 IN THIS ROUTINE 
APE PREMRETY DISPLAYS. THE V5ON18 CESPLAY WILL REMAIN UP A MINIMUM OF 2 SECONDS. RESPONSE AFTER 2 SECONDS WILL 
CAUSE THE PROGRAM TC CCATINUE AS DISCRIBED 
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STORE AT=  aTTT- 
TITUINE THINE 

SOECTETA Soreqr- 

CATION Te ATTON 
FAR 4¥— Far onee 
ANTS FRRDED 
TRACKING = TRACK- 
ATTITUNE Tea at— 
FAR USE THTUnE 
ay THE FPR USE 
ATT I TyMe By THF 
MANFUVER ATT Y= 

  

OQUTINE TUng 

F260), MANETIYED 

BOUT ING 
. (Pann, 

  

  

  

SHUT OFF UPLINK AC TY 

LTgHT 

  

FOMOARE DPF SENT AND 
REQUIREP GIMBAL ANCH 
LES, TS ANY PROWTP ER 
GIMBAL ANGLE CHANGE 
GREATER THAR 1 
EGP EES? 

aN V 

« TS THE STIrK 
« FLAG SFT? 

v " 

Perseeringcnc 
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41a 

#200 

#214 

TA 
QeIICCE CS Sus
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: eytT . #240 
+14 . . 

++ . . 
orp . . 

ANAK . . 

. TS THE PP ENRtTY 

. ATSPLAY JR RM 

. TIAr 277° 1187TNe 

. THE NSKV? 
. = #250 

. a SET PAD C9U- 
. oe NTFQ ECU ST 

. 2 TA -1e 

. . . #269 

. evi . 

RO ATTI TUNG waneqiyes necceece 2 ONO ATT TUDE MAMPLIVED 

2 OS OHTIME GRAN, . . ew Tir ERAN, 

ert tee secccce cere ween nen tent ee cc cen 4279 
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SFT Bal COUNTED 

EQUAL TT on, 

  

TS CMC AUTO MANE 
SELFCTEN? 

      

tS STrek FLAG . 

Set? . 

oN : 
. 4 

CALCULATE THE 

ANGULAR VELPCIT¥ 
9F THE LAS ann 
PESOLVE INTC 
RCS Dae conten 
AXTS, 

tupUT THE ErL= 
LAWENG QUANTITIES 
rn tHe peg pane: 

CrP RES TREMP PONY 

ATTY Tyne 

PETAFOURS SYS 
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#319 

#320 
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oT TF ENN ES 

taporese pany] 1A 
PATE entiee TA 
rOMDyTER [aS 
PATE (TN . 

CONTE AYTS 
COMPONENTS), 

. 

(AUP AMCYMTS pv . , 330 
WHIcH TEE . 
EMH-NESTPEN . 

DEGISTERS . 
SHOULE OF . 
PNCROMERTED 

AT M.1 SECOND , 

  

INTFEOVALS, : 

. . #369 

SET RAY TFUNTFR 
PouaAL Tr ae 

#350 

  

CHANGE FONTPPL MATES 

Lape pey yy pre # MTT G4 

pew 12 nee MIT AS 
pey La ore s0F 

"FO o9n 
mew b4 apr Ra? 
ATM TR nem Ray 
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CREW-DFFINFOD MANFUVER RCUTINE (RE?) LOGIC REV U5 11/27/68 

PURPOSE: (1) TO PROVIOF THE CREW WITH THE ABILITY TO SPECIFY A FINAL VEHICLE ATTITUDE FOR USE BY A CMC~CONTROLLEC ATTITUDE 
MANEUVER. 

ASSUMPTIONS: €1) THE ROUTINE IS MANUALLY SELECTED BY THE ASTRONAUT BY DSKY ENTRY, 

€2) THE DAP DEACBAND OURING THES ROUTINE [TS AS DEFINED BY THE LOAD DAP DATA ROUTINE {RO3). 

(3) THES ROUTINE CAN ONLY PF ERTERED FROM THE CMC IDLING PROGRAM (P00). 

PROG CMC GROUND CREW CHECKLEST TIME TOTAL 

CONT TIME 

» CREW 
« PROGRAM 

« SELECTION 

    
START CREW-DEFINED we seccccnsccsonosees KEY IN V49E 
MANEUVER ROUTINE 8 ne ee eee 
(R62) . 
wenn ene nn + 2-2 . #10 

. . 

TS CURRENT PROGRAM — cccccecceccccsccece MONITOR DSKY! DOES 
>On? +  OPEPATOR ERROR LIGHT 
woe enna nnn COME ON INDICATING 

“Y N THAT THIS ROUTINE 
. CANNOT BE SELECTED #20 

AT THIS TIME?      
  

++ ~-- 
+ 1S ANOTHER EX- 
405 TENDED VERB . 
+ ACTIVE? . 
tH wenn nee nen . 
PCN N . 

586 . 

e
e
e
 

e
e
n
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HOLD 

SNAP 

b7e 
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« TURN ON MPER- 
« ATCR ERROR 

»« LIGHT 

  

FLASH VERB-NOUN TG 

REQUEST RESPONSE AND 

DESPLAY FINAL GIMBA! 
ANGLES? 

VO6 N22 
Rl~ CG REEL 

R2- IG PITCH 

R3- MG YAW 

ALL GIMBAL ANGLES IN 

OFGREES TQ NEAREST 

«O01 DEGREE. 

  

WAIT FOR KEYBOARD 
ENTRY 

TERMTNATE FLASH UPON 

RECEIPT OF PROCFEN 
OR NEW DATA 

oNFW oP 
eDATA ok 

. af 
waa of 

STORE of 
NEW oF 

  

Pore mene esse raneee 

wemenes 

ere ee eee eee eee ey 
  

  

KFY V37EOOE . 
AND THEN KEY . 

V49E . 

  

MONETOR DSKY=s 

OBSERVE VERB-NOUN 

FLASH TO REQUEST RE-~ 

SPONSE AND CISPLAY 

OF FENAL GIMBAL 

ANGLES. 

  

DO FT WISH TO KEY IN 

NEW GIMBAL ANGLES TO 

BE USED BY ROUTINE 
R60? 

  

KFY IN V25— AND 

LOAD NEW GIMBAL 
ANGLES 

KFY IN PROCEEC 
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e
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Gai 

  

SET 3 AXIS FLAG FOR 

USE BY ATTITUDE 

MANEUVER ROUTINE 

(R60) 

  

DQ ATTITUDE MANEUVER soccer scceoscccecass 

ROUTENE (R60) . 

  

CHANGE CONTROL NOTES 

LNGIC REV O05 PON SFE 

DP ATTITUDE MANEUVER 

ROUTINE (R60) 

EXIT R62 
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DONAEIMMIS ERMA, ATT ETIRG OMIT ME 942 Lecie pryqa 1/9 7868 

PUPP: ay 

07) 

ASSUIMPT EONS: 1) 

TR CALCULATE TRE CIMAL GIMPAL ANGLES REGUTBER TA OO TMT THE FSM ax AYES AT THE PM ANT TA CALCIILATE THE FINAL 
SIMPAL ANGLES PRONTO EN TR DNTNT THE OPFEFRREN TRACKING S OAXTS AT THE UM, 

TO OA TSALAY THE GEMRAL ANGLES CMRP TODAINTTNG TR THE ATTETUNE MPTPAM SFLECTE © Y THE ASTRANATIT. 

TO CALL THE ATTITHOF MANEUVER ROUTING CREA) FOR ALITOMATIC MANTUVER CAOARILITY, 

THE OPFFERPFO TRACKING ATT TTUOF TC TEFINEM AS EMILE awSs 
CAL THR TOACK YTS FEY TS ALIGNED ALONG THE LPS TT THR UM, THE TRATK AXES (1) TS DEEENER AS? 

    

++ _ -~ 

413 UMETERY = MNETEZ Y FAS AG MES + INTE CX 1 STA 5H REG 
++ - =ce ~se 

EnIT CRY THE CSM MOPENTATTIM ARNT THE TCACK AXYTS EL} TS A FUNC TIAN TE THE EXT STIR ATTYPTUPE AT THE TIME AF THE 
PCR 20h - 

CALCULATION ST AS TA YTELD A MINEMUM ATTITUNE MANFELIVER, 

(2s TA SAVE TIME THE CSM ATTETIUPE CONTROL MCIPE SHEULO SF PRESEEFOTEQ CEPR ANTIMATIC MANEUVERS 2803 SHOULD HAVF 3FEN 
ACNF ANT THE CMT AUTO MONE SELECTED, 

gay THIS ROUTINE MAY Pf SELECTEN TN ONO ONLY, 

{4} THIS POUTINE TS SFLECTEN AY THE ASTEONAUIT RY ASKY ENTRY, 

ePRAS CMe SR CUND cr EW CHECKLIST TIME TOTAL 
CONT TIME 

CREW 
eROUT ENE 

e SELECTION 

STAPT POSINE 7YRUS . eee reece en ene KEY TY YATE 
FINAL ATT [THRE Be eee 
DATING DAr #19 

TS THE CHDPP RT poe 
ADAM PAN? 

ves, ue 

. . #20 
. PEALCOLOSSUS
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+13 

++ 
PEN 

586 

bey 

    

TS ANOTHER FxX- . 

TENDED VERR . 

ACTIVE? > 

Ne Yes 

2 THEN AN 
aMPFRATOR Foone 
«LIGHT 

. FXTT 

. 262 

AQ PMY STATHS CHPFK 

RPUTINE CRO) 

MONITOR NSKY? 

. NNES APEPAT OR 

Feane | TIGHT TOME AM, 
INOFCATING THAT THIS 
ROUTINE CAN NOT RFE 

SELECTED AT THIS 
TIME? 

      

  

IN ORDER TO TURN . 

THIS ROUTINE ON . 

SFLECT CMC ENLING . 
ORNGRAM (PNN} BY . 

KEYING V37E00F . 

AND QESFLECT THIS . 
ROUTENE . 

FxXET . 

RoR . 

. . NA EM STATUS CHECK 

amma cece eseoaaen RUITIMNE (OND 
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HAL D 

SNAP 

  

FLASH VERRAN TO 
REQUEST @ CS DONS AND 

RESCLAY OPTIPN Ane 
FOR ASSUMED TRACK ING 
ATTTTHNES 

Vo04 NN 
>1-90NN2 
22-n9090Xx 
PA-ALANK 

RL IS THE CPTINN 
CANE EN ASSHIMED 

TRACKING ATTITUDE 

Pp? —S THE re 

ASSUMED OPTION: 

O0001 = PREFERREN 

90002 OTHER (4#xX~ 

AXIS) 

a 

WAIT FOR KEYROARN 

ENTRY 

TERMINATE FLASH IIPON 
PECETOT NF PPNCFEN 
OR NEW SATA 

aNFW PRAT EFN 

eDATA . 

STNeF . 
DATA . 

  

  

MONTTAP OSKY: 
PeSPOYPF YER RB-NCUN 

FLASH TO REOHEST 

RESPONSF AND RISPL AY 
OPTION CODE FOR 

ASSUMFEE TRACK TING 
ATTITHNE, 

  

TS THE OPTION IN 
R2 CORRECT? 

YES eNO 

KEY IN . 
pencren . 

Ate ceene ec cnsenneseces KEY TM V22F AND 
LOAN OTHER CPTINN 
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RESET THE SET THE 
PREFERREN PREFFeRF 
ATTITUDE ATTYTUNE 
FLAG. FLAG. 

EXTRAPOLATF LM AND 

CSM STATE VECTARS 

FORWARD Th THE 

PRESENT TIME +} MIM 

USING CONTC EQUATIONS 

  

CALCULATE THE 

DREFFRPEN TRACKING 
ATTITUDE fenm com 
Tr LM, (PQFFEFROEN 

UNTT VERTAP ALT GNED 
WITH LAS FREY CoM Tm 
EMI. THIS ATTITUPE 
WILE PE ceMonte) 
CVE OOP TNT) TO PAINT 

THE PRETE OREN AXTS 

AT THE LM BUT Wye 
MAT COMSTPAIM THF 

NCN-CRITICAL NP TOKTH 

ATION ARBNUT THAT 

vretap, 
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COMPNTE REOUTRER 
SIMSAL ANGLES AT THE 

PREFERPEN TRACKING 

ATTITUNE TF THE 

PRESENT PMU ORTEN= 
TATION 1S HELD ANN 

STOPE TN NOUN 95, 

CALCULATE THE #¥- 

AXTS TRACKING ATT— 
TTUDE FROM CSM TO LM 

C4X-AXTS ALIGNED 
WITH LOS FROM CSM T9 

LMP. THES ATTITYUPE 
WILL BE COMPUTED 

{VECPOTINT) TO POTNT 
THE #X-AX ES AT THE 

LM SUT WHEL NOT CON- 
STRAIN THE NON-CRIT— 

ICAL ORTENTATION 
ABOUT THAT VECTOR 

CROLL). 

COMPHTE REQUTP FN 

GIMRAL ANGLES AT 

THE 4X=AXTS TRACKING 

ATTITUNE TF THE 

PRESENT TMi} NP TEN- 
TATION TS HFIP ANT 

STAPE TN NON 946, 

1S THE DREEFRREN 

AYTITHOE FLAG SET 
{SEF 02942 
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#180 

#190 

#200 

#210 

#220 

REASCOALASSUS



BALD 

  

SNAP 

GIR 

  

TEANSEPO TPAMSEFDP 

CONTENTS 9 CONTENTS 
ME NAN OF NCUN 

94K INTO ag NTA 
NOUN 19 NON 18 

  

STARE STORE 

ATTITUDE ATTITUDE 

SPECTFTC~ SpECTRFIC- 
ATION FMR ATION FAe 
+X-AXTS PPpRFERRES 
TRACKING TRACK IAC 
ATT THRE ATT ITHOT 

ene Use FOR SF 
RY THE ay THe 
ATTITUOE ATT ITUNE 
MANFHIVER MANFUYES 

ROUTING RUT TNE 
(PbO, {2A0). 

FLASH VED R-NOUM 
TA REQUEST OFSonMEr 

ANT AYSPLAY CNMoTED 
GIMAAL ANGLES 

VOe NIA 
plane 
PI-TT 

DI-Mr 

ALL GIMPAL ANCL ES 
TAC OrArees TR THE 
NEADEET QU MEnereS 

MANT TOD 96KYs 
PECFOYE VERRUNMIN 

FLASH TO RFOUEST 

PECDANSF ANN CITSPLAY 

COMOUITER GIMP AL 
AMCLES, 

Suet oT ALI Nw 

Tee eae Te 
Nepyy THE SMAare 

CRART TR THE 
Aecpaep ATryn 

    

TNE? 

¥ of 
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WATT FR 

ENTRY 

TERMINATE 
RECEIPT 

KEYROARD 

FLASH UPON 

F PPNCEED, 

RECYCLE OR TERMINATE 

Ne ATTITMNY 

ROUTE DB 

  

. FXTT 
. Rar 

nF 
an 

      

© OT T WISH TO 

« HUPPATE THIS 

+ OTSPLAY? 

. ¥ oN 

    

. « TT TERMINATE 

eoeee THES ROUTING 
. « KFY IN 

. V34E 

. . 

. « 
. . 

Cen eee re sescccsesene KEY IN . 

. PONCFED . 

. 

EXIT 
26% 

2 AM ATTITOURE 
. . MAN FIVER 

ROUTTAIF PAO, 
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CHANGE CONTROP NOTES 

OEY 
or 

REY 

Rey y
o
o
 

pro 
ore 

POM 

PCR 
POM 

MYT 66 
MET 206 
53) 
206 FRETAPTAL 

5a 
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%3! 

PURPOSE: 

ASSUMPTTONS: 

(2) 
REFSMMAT IS NOT CHANGEC. 

(3) 
++ 

+04 (4) TF & FRESH START INTERRUPTS STATE VECTGR INTEGRATION, 
+ 

+04 (5) THIS PROCESS MAY RE SELECTEC AT ANY TIME. 
++ 

PROG cmc GROUND CREW 
CONT 

CREW 
SELECTION 

START CREW INITIATED seccccecsscccceesees KEY IN VI6E 
FRESH START a ne 

. 

ZER QUTBIT CHANNELS 
++ 5 (RCS PITCK AND 
+04 YAW) AND 6 {RCS 
+04 ROLL) 
$e een nn en ee eee 

FRESH START VERS {V26) 

TO TNETIATE A COMPUTER FRESt START 

FRESH START IS CREW INITIATED BY DSKY ENTRY. 

LOGIC REV 04 04/10/68 

AL TROUGH THE REFSMMAT FLAG [S RESET BY A FRESH START INDICATING THAT THE REFSMMAT IS NOT GOOD, THE ACTUAL 

FRESH START RESETS THE CSM WNON FLAG AND THE LM MOON FLAG ENDICATING FARTH ORBIT FOR STATE VECTOR INTEGRATION. 

  

SET TIME 3 = 37777 
TIME 4 = 37775 
TIME 5 = 47774 

THE STATE VECTOR MAY BE ENVALIDATED. 

CHECKLIST TIME TOTAL 
TIME 

#10 

#20 

#30 

V36/COLOSSUS
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+04 
++ 

@a-+ 

ZERO OUTRIT CHAN- 

NELS? 12 (EXCEPT 

ENGINE CN, CFF AND 

TSS WARNING) 3 

12 (EXCEPT CCARSE 

ALIGN FNABLE, ZERO 

EMU COUtS, ENABLE 

TMU ERRCR COUNTERS 

13 (EXCEPT TELEMETRY 
BRITS, RESET TRAP 

BITS AND TéRUPT 

BIT) 
14 (EXCEPT CYRO EN- 

ABLE). 

TERMINATE WATTLISTEC 

TASKS 

CLEAR ALL EXECUTIVE 

REGISTER SFTS 

TNCTCATE NO ACTIVE 

JORS 

MAKE ALL VAC AREAS 

AVATLARLS 

  

REANK DSKY PFGISTFRS 

{PRAGRAM, VFPR, 

NCUN, &1, P2, 23.) 
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++ 
+04 
++ 

RESET DISPLAYS 

ASTRONAUT INTERFACE 

FLAGS 

  

TURN OFF OSKY 

NESCRETE LIGHTS. 

CLEAR FATL RECIS— 
TERS, SELF CHECK 

ERROR COUNTER, AND 

RESTART CCUNTER 
  

CLEAR SEL F-CHECK 
ERROR REGISTERS, 
MODE REGISTER. 

INITIALIZE PLPA AKC 
TELEMETRY FAIL FLAGS 

ZERO OUTBIT CHAN- 
NELS: L1¢ sa" 

RELAYS}; 12 (GNC); 
13 (AGC): AND 

14 (TSS) 

  

TNITEALTZE COWNLIAK 
WITH POO DCKALIST 
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INITEALIZE TMU 

(INHIBIT IMU FAIL 
FOR 5 SECONDS) 

RESET FXTENDED VERB 

ACTIVITY INTERLOCK 

  

RESET ALL FLAGWORIS 

CEXCEPT TDLEFLAG- 
BIT 7 FLAGWCPD 7 

AND COMPUTER FLAG- 

RIT 8 FLAGWCRD 5) 
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PUR POSF: 

ASSUMPT TONS? 

PROG 
FONT 

++ 
+4 
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e
e
 

1OGIc BEY 03 O7/N9/68R 

TSS COU COUNTE®S AND THE CDH COUNTERS TN THE FOMPUTER, 

IM. 

TN THE COARSE ALIGN MONF ANT IN GEMBAL LOCK. 

TFPO TCM EYTEMPED VFE3 Evanon) 

tl) TO INSURE SYNCHROMYIZATION RETWEFN THE 

(2) TR TERMENATE THE TM COARSE ALIGN MODF ANN ENTER THE FINE ALICN MOF EINER TIAL 

(1) THE PROCESS [5 CPEW SFLECTFr RY OSKY ENTRY. 

tat THE PPOCFSS MAY NOT PE SELECTED TE THE TSS TS 

(A) THE PROCESS TS INTFENDEN PRIMARTLY FOR USF ON THE GROUND, 

cme BROUND CREW CHFCKLIST 

CREW PROG. 

SELFCTION 

    

CDU TEPD . 

TS TSS TM CPARSE 

ALTGN MANE WITH 

GIMRAL LOCK? 

  

mu . 

INTTY AL — 

1S THE 
BEENG 
T7EN? 

TIME TOTAL 
TIME 
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4091 

497 

++ 

&3% 

THON AN NDFOKe 
ATO fepAE 

2 ETCHT 

. r¥yT 

ENTE CM 7EOR 
MONE 

THEN QFE NO ATTY 

Liar 

rFREAM TSS crt 

QRAQ FOUNTFES 

EMTEQ CIME 
APT GM woqe 

JATT AEorVIMATCLY 
pacer 
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PURPOSE: 

ASSUMPTIONS: 

PROG 

CONT 

START CREW INITIATED . 
ICDU CNARSE ALIGN 

TS ANOTHER EXTENDEL 

VERR ACTIVE? 

COARSE ALIGN ICCU EXTENCEN VERB (V41N20) LCGcIc REV 04 11/27/68 

thy 

(2) 

ay 

(2) 

(3) 

(4) 

(5) 

  

TO ALIGN THE IMU TO GIMBAL ANGLES SPECTFIED BY THE ASTRONAUT. 

TO COARSE ALIGN TO 0+0+0 WEEN IN GIMBAL LOCK AND COARSE ALIGN. 

THE PROCESS I[S CREW SELECTEC BY DSKY ENTRY. 

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

THE ACCURACY OF THE ALIGNMENT IS TESTEC TO A TOLERANCE CF #2 DEGREES. IF THES TOLERANCE IS EXCEEDED, THE 
ASTRONAUT WILL BE NOTIFIED VIA A PROGRAM ALARM, ~ 

V4 MAY CNLY BE USED WITH N20 OR NOL. REFER TO OPTICS COARSE ALIGN EXTENDED VERB (V41N9O1). 

THE PROCESS SHCULD NEVER RE USED DURING A PROGRAM WHICH REQUIRES THAT THE IMU BE ON AND ALIGNED. 

CMC GROUND CREW CHECKLEST TIME TOTAL 
TIME 

CREW 
+ PROG 
« SELECTION 

#10 

  

#20 

V41N20/COL 

. 

. 
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EDIT 

HOLD . 

1.433 

TS THE IMU . 

BEING . 

INITIALIZEO? . 

oN «¥ . 

. . . 

. . . 
teen e eee 

. TURN ON OPR 

. ERR LIGHT 

. . 

. . 

. EXIT 

FLASH VERB-NOUN TO 
REQUEST LOAC OF 

DESIRED COU ANGLES. 

V2INn22 
R1i-aG ROLL 

R2-1G PITCH 
R3I-"G YAW 

ALL PEGISTERS 
INITIALLY BLANK 

ALL ANGLES IN NE- 

GREES TO NEARFST 2.0} 

DEGREE 

MONITOR DSKY?: 

OBSERVE VERB-NOUN 
FLASH REQUESTING 

LOAD OF 

SHALL T 

ANGLE S? 

CoU ANGLES 

LoAt Cou 

e
e
e
 

e
a
e
 

wm 
e
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e
e
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oy? 

WATT FOR KEYBOARD 

ENTRY 

TERMINATE FLASH UPCN 

RECEIPT OF DATA OR 

PROCEED 

  

DISPLAY COARSE ALIGN 
VERB 

V4l 

ENTER COARSE ALIGN 
MODE 

COARSE ALICN IMU TC 

STORED ANGLES (15 

SECS MAX) 

eee eee re eee ere ery 

    

  

LOAD DESIRED . 
ANGLES . 

seoee KEY IN 
PROCEED 

MONTTOR OSKY: 
OBSERVE DISPLAY OF 
COARSE ALIGN VERB 

e
e
e
 

e
t
e
 

m
e
 

m
e
e
 

e
m
 
e
e
e
 
w
e
e
 

e
o
 

e
e
e
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WAIT 1.5 SECONNS 

READ PRESENT IMU OR- 

TENTATION WeR.T. THE 

VEHICLE. 

(GIMBAL ANGLES) 

ARE THE GIMBALS 
WETHIN 2 CECREES CF 

THE NESIRED ANGLES? 

  

» TURN ON PROGRAM 

« ALARM AND STORE 

« ALARM CODE 

e (00211) 

. . 

oe . 

EXIT . 

Dame e cree eeresncees 

re 
a 

er
y 

P
e
 

ere 
ee
 

e
e
 

MONITOR DSKY? 

NOES PROGRAM ALARM 

INDICATE THAT THE 

IMU GIMBALS DID NOT 

DRIVE TO WITHIN 2 
DEGREES QF THE NE- 

STREO ANGLES? 

  

CHECK STATUS CF CW 
PANEL. IS AN ISS 
MALFUNCTION 

tNDICATED? 

+Y aN 

. * 
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RFV 93 

D4 

CHANGF CONTROL NOTES 

PCR 296 
FOTTOPT AL 

p
e
e
w
e
e
 

Exit 

DO ! DESIRE Ta 

RESFLECT THE 

COARSE ALIGN 
PROCESS? 

NOTE: THE 

CEGREE OF 

FAILURE MAY RE 

CHECKED BY 

COMPARING THE 

SPECIFIED 

SIMBAL ANGLES 
(VLON22E) WITH 

THE CURRENT 
ANGLES 

(V16N20E). 

+ = RESELECT 
+ COARSE 
os ALIGN KEY 
+ V4INZ0E 

EX[T --------~- 
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