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DATE 7/12/72 

smmu I “account! 
I 

l 
1 I | 

' I | 2 
TRACKER —}—>- "El no mos n - on moms)? TRACKER lt-ofl" 
YELLOW ‘m IVES 

Light on if data ~ good IS 
lost ‘or RR CDU fans while 
RR l5 undm LGC contra! ‘ YES . 5 ] Ck RR CDU. 

503 alarm within 60 seconds? . RATE ERR MON _ RNDZ 
RADAR , ~— 

‘NO 0 3.66 a» terminate track- 
mg 

0 V41N72E ~RR coarse align 
o LOAD N73, + 00500E. 

+ OOSOOE 
0 PRO 

7 
[—J TRANSIENT CONDITION 1 

’ 0V04 N12. 00006. 00002 
oPRO 

‘ oG N72E 
DSKY tegisiers 8. FDAI error 
needles display input shaft oVerify performance with MSFN. 
and trunnion angles? 

N0 
TRACKER LIGHT LOGIC 
FAILURE 

5T N0 
RR CDU FAILURE J 

'I 

I I I  Manual RR acquismon. 

oPerfom P25 or AGS acquisition 
steering. 

oRADAR: TEST/MON - I169 
oRATE/ERR MON—RN02 RADAR 
OX POINTER SCALE- as desired 
oRNDZ RADAR-m 

Slew antenna unm RADAR: 

I 
I 
| 
I 
l 
I 
| 
| 
I 
I 
I 
I 
I 
I 
I 
I 
.I 
I 
l 
I YES SIGNAL STRENGTH peaks. 
I ‘ OPerform side-lobe check. 
I g _ ORNDZ RADAR -AUTO TRACK 

9 I [E OPerform AGS Manual Rendezvous 
: IJ EggTSEOTFOné GOOD DIS- F gPRlélFJ‘I‘T'LFgfLTfinON .1 x Radat LM State Vector Update. 

I 7 , 
I l 
i 

2 I 
I 

ISS I l I PROG It _ on’ YES ZJ Display alarm code 4 

‘ l oVOS N09E J 
I NO 'Record 3'3"" W195 7 mm failme with MSFN 

RED I ’ ® “in YES before switching to alt . 
Ugh! on ”1 : 5 ISS & PROG Its remam om TRANSIENT ISS conomo fifl'a‘iifiififirgumiffofi 
IMU falls I N0 _ without swiiching guidance. 
ICDU falls I CWEA 0R LGC OUTPUT 

PIPA fails dump, thrust l WW ”“1”“ T 
I A 
g @ I  
| JJ 
I OGUID CONT-fl 
I 03777 0|! thrusting, complete burn 04777 
I ‘ before continumg. 10777 9& 14 7 &9 

I 13777 
| 3 Alarm code? ————>-mn 7 & 14 
I 1 ICDU A/D ck ‘ 7, 9. a. 14 

: ml: ~n 07777 loom 
W L . 

I Yaw - o 9 I PIPA ck 7 7 
I 3%“ -00‘ cm NZIE In 
' .v4U mag - Zero mou's Any register zero’or "0 PIPA FAILURE - DETECTION 
I OCompare PGNS total att >300 counts/mm? CIRCUIT FAILED 
: display wuth N20 display. YES , 

PGNS FDAI & DSKY re istets 
: agree? g 7 ® ® 

11 
| YES — _ . E  PIPA FAILURE J 

l 3 , , 
: 12 ICDU D/A ck 
' OMODE CONT 

(mm) gr; I ( 
OV37E 00 0V 43E l4] Stab loop ck 

Fl. V21 N22 OEstablish att hold. 
oLoad ICDU angles oG N20E 

Rl +00325 oCompare PGNS & AGS 
g§+%g§g FDAI total att & DSKY 7 Q 

+ readouts I5 
I PGNS FD“ 3"” "“d'“ No 'CDU D [A PGNS FDAI total att or R1 "0 ‘ zloaded values? 350"“ FA'lED- R2, R3 drifting? ' LGC mpur CHAN FAILURE 

YES 7 

"5 LGC mpur CHAN 
FAILURE 

SYMPTOM PROCEDURE 

_
-

 

I—n—I IMU FAILED. 
I ll 

oAllow MSFN to evaluate: 
power-down 

c(ll)  PGNS: 
IMU OPR - open 

PAGE 2-3 

1 
mums 1-n 

N0 TRACK It mayalso be on. but 
does not represent malfuhction if 
[och-on has not been achieved 

(9 Occurs without NO TRACK It. LGC 
will not process RR data. 

6) Subsequent ISS malfunction indi- 
cations lost. 

FolIowing alarm codes are gener- 
ated by listed failures. 

04777 - PIPA and ICDU failure 
10777 ~PIPA and IMU failure 
13777- IMU and ICDU failure 
14777 - PIPA. IMU. and ICDU fan me 

If any of these alarm codes occur. 
proceed sequentially to each of 
steps listed. A “N0" answe! to 
each step indicates that transrent 
discrete was generated. 

6) Alarm may blank N20 display. If 
so, reset alarm and key V16 NZUE 
for comparison with tota! attitude 
display. 

6) ch (11) SIC: AEA - close 

(9 
Function ND [NA 

Remaining Failure Failure 
Fme align NO YES 
Coarse align N0 N0 
Att error signal N0 N0 
Total att to FDAI YES YES 
Gimbal angles to LGC NO YES 
IMU stab loop YES YES 
Cage mode YES YES 
IMU failure-detection 
circuit YES YES 
Coarse align in NO YES 
gumbal lock 

LGC can perform functions not re- 
quiring IMU inputs. After each 
thrusting maneuver. state vectors 
must be updated via P27. or P77 

LGC monitoring and control of 
thrusting lost. 

Switch guard may be moved to 
side position for duration of time 
3/0: PGNS sw ~ OFF. 

ssoomsaou 

REMARKS 
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SYN"!!! 

TEMP 

YELLOW 

Light on if IMU 
temp out of limits 

26 F 
>134 F 

GIMBAL LOCK 

YELLOW 
Laght on if MGA>70 

LGC 

RED 
Light on if: 
LGC prime power fails 
Sealer fails 
Counter fails 

Sc 

RESTART 

YELLOW 
Lighted by: 
Parity failure 
R PT lock 
TC trap 
Night watchman or 
Voltage failure 

SYMPTOM 

I 
I 
l 
| I 

—l—— ’M 
TEMP It- Off? 
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-
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NO 

CD 
2] Input chan ck 

oVOl N105 
3“ 

0.1.2.3inAofRI? 
YES 

I I I  
. N0 iMU TEMP CONTROL FAILURE J 

G) 

' DATE 7/ 1 2/ 72 

IMU temperature is within limits. 
(D R1 readout of 0, l. 2. 3 indicates 

- Q) 
CD GN & CS performance will be unaf- 

fected by IMU out-of-toierance 
temperature for at least 15 min- 
utes. Critical maneuvers can be 
conducted within this time. IMU 
stab loop and velocity measure- — i 

I 5 LI nyents will be degraded after this 
TRANSIENT couomou gag fifif" [9° oumr Verify mu performance with "me- 

' usgu. "'3n is unavailable 0! 
* con inns unusable: 

. g -A Subsequent IMU cum-tolerance 
J GU D CONT ‘65 ® temperature indications are lost. 

3 
OVerify IMU performance with 

MSFN. 

® ® 5%??nn coarse align when 
_l] RSET 2 ' 3 Realign Til-J. ' ' 

o 
—‘ YES INERTIAL REFERENCE IS LOST. OPerform P51 to establish att 

no m It-on? reference- 
NO ‘ 

3 

-‘-I Ch gimbal angies. i] 
Oar to avoid gimbal lock. 

0V16 NZOE OKEY REL 
R3 (MGA) 2 t 70 '2 YES ® 

N0 GIMBAI. LOCK It unusable for 
G) 2 ‘ , monitoring. 

3 3:551:33 DSKY-displayed ® Belly band covers sepatation be- 
G'MBAL: LOCK It DSKY ”was to avoid gimbal '06“. awaenb hzmisphelresbof :DAI 138':i 

relay failed or OM‘onitor FD” belly band. '\ sfiieyofagbilmrgltl’ fizzefif‘msau‘l): 5:3:- mm respect to colqr band cate IMU middle gimhal angle 2 on roll bezel. to avmd glm- 75o. 
bal lock. 

Transient condition could have exis- 
_1J 3-] ted either in [GO or CWEA 

. . TRANSiENT nl’lt on continuously? v '  CONDITION MSFN 8- crew monitor LGC & 
YES _ fl evaluate pedormance. 

‘ ® (5) ® DSKY relay that turns on LGC n dis— 
, ables gyro torquing and PIPA capa- 

4 YES 5 I Power up. j a bility. He;uce. #vgonitogng and - _ .  k cont 0% 0 but d CS t- 
.GUID CONT AG; .ER‘Q 1N0 LGC FAILURE titudre maneuvets lostan a LGC m standby? Can LGC be powered up? . 

NO YES | ’ ’ 
‘ ® Attempt repowering [BC by open- 

NO [I I t h k 1. ing and reclosing ch (11) PGNS: 
[3 RESTART It - on? 1-. "P“ C a" '3 Q ccmsxv. 

S ol ":3: _9_l N 0 3:4? 0R DSKY RELAY FAIL- 
YE -_ vss . ‘ 

DSKY operational? o. 1. 4’ 5' in A of my (D fifigfiftg'éxfigfi Indicates LGC 

[B I no > was 
@ ch (11) 3/0: AEA-close 

YES 
LGC It - on? fl u  CONT -fl§§ l-l—al LGC FAILURE E 

If time permits: ® 
N0 ' ' oPerform LGC self-test to 

I determine whether any Alarm Source Chanm'l 77 
6) L60 capability remains. Code (Octal) 

- » . *P ' 'f l r— , '5 DSKY RELAY FAILURE 1.5T ” ”me ”9"“"5' 5““ P333 f2}: E93233?) $§ LGC restart monitor. PGNS Tc trap Y 00; 
’ oKey v01 NIDE 77E I SSR-l ”‘3 "57 an; locrh 8&3 

R1 OOCDE I wa c man 
R . . . . .  Voltage faii 040 
R3 00077 Counter fail 100 

D — 47 N0 Scaler fail zoo 
" - Scalar double frequency alarm 400 
iYES ® 'Allowable combinations of Octal sum of 

above alarms above codes 
‘7 ‘Panty fall up" either be m E— 

LGC VOLTAGE FAILURE WWW. 0' . “ "WWI but "0‘ 
(POSSIBLY TRANSIENT) In combmahon. 

kaommsaon 

PROMDUIE REMARKS 

O 



DATE 11/10/72 

ALT 

YELLOW 

Light on steady if: 
LR~range data-good 
discrete not present 
when LGC tries to 
read LR altitude (R20) 
Exoected at: 
nh altitudes 
Off-nominal atti- 

tudes (including 
"belly down") 

Zero Doppler 
Light flashing if: 

LR altitude reason- 
ableness test failed 
below high-gate (R12) 
Expected at: 
Lurain discontinuities 
Zero Doppler 

7 1 

VEL 

YELLOW 

Light on steady if: 
LR veiocuty data- 
good discrete not 
present when LGC 
tries to read LR 
vefocity (R20) 
Expected at: 

High aititudes 
Off-nominal atti- 
tudes (including 
“belly down") 
Zero Doppler 

Light on flashing if: 
LR velocsty reason- 
ableness tests fail- 
ed (R12) 
Expected at: 

Lurain discontinuity 
Near-zero Doppler 
LR antenna stuck 
between positions 
(at higher alti- 
tudes) 
Velocity iock occurs 
without altitude luck 

“If!“ 

1. l : 
I I I I I I I I I I I l I I l I I I I I I I I I I I l I l l I I I I I I g 
I I g 
I I I 
| I I I l I l l l I I I I l I I I I I I I I l I I l I I l I : 
l I l l I 
I 

Roman: 

(2) CD ®® 
rusmus - l] Precededbysteady no a Do LR Sen Test 4 |  

Condition? ~———o- ALT lava It r-H OMOOE SEL- LOG _R__ADAR ORADAR TEST—OFF 
-flashmz was an It-on steady ( z  a 8mm _ was :RADAR TEST- L__DG sec?) 

oMonitor R1 AH In N63 
Self-testaltitude correct YES 0V57E when AH is satis- 
(8000fton ALT/ALT RATE)? "" tactory PGNS VEL 711 N0 

‘ G) , A 1 
Before avera e YES 5 7 W 

J gm P63 g + DSKYRELAYFMLURE J E LR ALTITUDE FAILURE I 

I“ * _ Q) 
flofiNG/ALT MON- ALT! 9 N0 10 

YES . . 
oMODESEL- o 'M°"'t°’ “1 A" m "53 LR/LGC INTERFACE FAILURE 

Altitude display on 
ALTjALT RATE 0K? AH chafing; 

Symptom remains after 20 
sec? 

"0 $s 
8: Och PGN: LDG RDR - m 7 ‘ 

czcie "0 ll 
Pgss'sBCLAEL ERRONEOUS LR ”SKY RELAY FMLURE 

G) 
ER D R TEST M0 A T YES 3] T ST YES 14 Do U! Self Test YES 15 \ 

0AA: / N-i —~ ORADAR: E /MON-VE_L —'- ovssE - X_MTR xmm ORADAR TEST - L_D_G :3???“ Tm M 
n-n—d 

RADAR: SIGNAL STRENGTH RADAR: SIGNAL STRENGTH Test 0K? 
>21? (Monitor ALT/ALT RATE) 

N0 NO I , ‘ {no 7 ' 

Is In]  ' 
.R DEGRADED 0R FAILED LR ”um I 

2 
C d't'on" FLASHING _ 2 YES 

I . 17 °" ' Preceded by steady VEL It POSSIBLE CROSSLOBE 
or ALT It aiso flashing? LOCK-0N OR NO ALTITUDE 

STEADY lOCK 

(See sheet 2) 

3 N0 
Altitude Lockon achieved 

I‘ 

YES y 
H 

Altitude below 40000 feet? 

YES NO 

i 1') 
5 ]  Force lie-Acquisition _1J 
och PGNS: LDG RDR ~ 03g Wait until Altitude < 40000 
Wait 1 sec feet 
och PGNS: LDG RDR - c_lo_sg 
oVEL It . on steady 

(as 6 sec) then off 
1 

7 
a] Do LR Self Test _ Q 5 

W58 MON L06 _9_] 
“3315/c ' " 12,. ORADAR TEST-Off 
mom SEL - LDG RADAR ovsna 
oRNG/ALT MON -A_I.T_/ 

ALT RT 6) 
inf—DAR" TEST — [.119 ~ 
Altitude ate and/ or hori- YES m 
zontal velocities (on ALT/ LR VELOCITY FAILURE 
ALT RATE and/ or X pointer) 
obviously bad? 

PAGE 2-5 I I 

r 

9 Expected zero Doppler regions: 
LR antenna position No. l - 

about 7000 to 5000 feet 
LR antenna position No. 2 - 
about 350 to 150 feet 

Altitude reasonabele’ness test is 
performed only after high gate. 

Time limitations below high 6 
gate may not permit test. 

TH R‘U 
LR self~test cannot determine 7 
cause. Symptom may be temp~ 
orary due to causes such as 
those listed in SYMPTOM co!- 
umn. 

Possible data interface failure. 

Assumption: R04 is not running; 

Capability of updating [66 with 
LR data is lost. 

If transmitter corona is sus- 
pact. ch PGNS: LDG RDR - cycle. 

©
6

9
8

6
-

9
9

9
9

 

If transmitter power. or receiver 
sensitivity for beams No. l. 2. 
or 4. is degradbd. altitude data- 
good maybe late. 

6) Expected zero Bonnier regions: 
LR antenna position No.1 - 

about 7000 to 5000 feet 
LR antenna position No. 2 - ‘ 
about 350 to 150 feet 

(9 Velocity reasonableness test is 
perfumed all the time. 

® Altitude lock-on cannot be expect- 
ed until altitude (j 40000 feet. 

(9 LR self-test cannot detetmine 
cause Symptom may be temp- 
orary due to causes such as 
those listed in SYMPTOM col- 
umn. 

6) Possible data interface failure. 

(9 Possibie impact on ability to use 
altitude data. 

® Cycling LDG RDR cb should cure 
probiem of cross-lobe Ioclmn as 
well as no altitude lock. 



I PAGE 2-6 ‘ DATE 11/10/72 

SVII'TOI L "account Imus 
I 

I 
: (From sheet 1) 

: l _ (D Assumption: R04 is not running. ' fl] _ no 12] . N0 fl ocGNS:LDG RDR- l4 - 
I Before average gm P63? ORN G / AlT MON _ ALT I c_yc_l_e N0 
| - ALT RT — v Symptom remains after 2? EgaS'SBc'fLERRONEOUSLR ® lftrqqsmitter powet. 0: receiver . _ —  -°-" :sng':;v::g::aerzzozgsgts 
: ALtituQe rite display ‘YES gm ma\2/ b_e tat; I: zeamltfltohl canm. a or usaece,auue 

7 I g g '5 @@ data will also be late ( CON t )  l YES onR: TEST/MON -1E_L - ‘6 ® 
I ‘ -.—_—'—-—— If transmitter corona :s sus- N0 : ['3 DSKY RELAY FAILURE J ‘2??? 3'9"“ STRENGT" a"; fififgg" “GRADE” pect, cb PGNS; we RDR - cycle. 
I , 

I _ ® ‘s ® ® liver: :5 no_ :pboagdtwcanaliiliitv 
or is m IS m e can an- 

: m 19.v58IE)oLR 58" TN uéfis. d(Stagnliinueg a'I‘fdd {nonitgé 
- 0 ex a 3 sources. a a- o 

I Egrfcgalrftvemtc?FoAffLURE “RADAR TEST ms -discrete interface tailed.g LR : ' oggggagggon - L13 (9 data are not processed. 

: fl @ 2'"fssogzisztzs':i:::.'.‘:"i'e;::: ‘ zontal velocuties (on ALT/ _ _ , 
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DATE 7/12/72 

m m 

8 | ‘ _ 

-1-—' 1 no men It- on’ 2 ‘ nunz RDR ' ORNDZ RADAR-m a '55 m FAIL DETECT cm -—fi '53 no men n - on’ : YES RN02 RDR It - off? ' mE 
YELLOW | N0 N0 ’ ’ 

Light on if I , CD , Q 
RR loses data good in | 5 . 
AUTO TRACK : P cwu FAILURE 1 ENG men LT mun Off I 

I - , 

. uomcx : | Li] 7 3T RRxlntrck 
l r—l-D Range rate display 0K? oRADAR TEST/MON - XHTR , Q 
L J | (ABC >o.s vdc) m m , 

ymow : YES Siml strenwv >15? 4...!“ DEGRADED 0R FAILED] 
Light on if ins ' — 
BR loses data good : 
In RING TRACK 8: [GC | cs" ITT OR N0 11 03" m m I 
modes I mom mm m on 

I W 

I §m ifis ' 
l . N0 13 - M NO | P Range display 0H? J firs“? att “ J RR FAILURE. 
l ' cleanest csu mm 
| YES YES 5 momma: 
I om ___l 
I (wait 15 we) 

: 'mt CSTMERRHDZ 3:8“ I: rim rate display 
I own _ugz_ - 
: ("It 15 sec) yes 

- YES 
I TEST OK? r-u "1 0mm TEST -OFF ‘ 
I N0 0 newest csu RNDZ : .. ' (9 W : Ema mcxen FAILURE I i 

II LGC III R uire , ' Mode? * ”m . 
I AUTO oAttempt LGC acquisition 
: TRACK via-P20 

* 

I ‘ PGNS ‘ «omen lt-off? 
I ll] GUID CONT? ‘ 221 Reacqum: YES NO 
I «mm AUTO r. MAN 
: AGS acquisition via P20 
I ‘ RNDZ RDR & no men Its - YES 
i ’ 24 Racquire 0“? ' 

OAttempt AGS acquisition N0 
: steering & manual lock on 

no ' : $21 RDR & NO TRACK Its - RR FAILURE. ’ 

I [vas ’ _ 2| 
: , mmmnossormcx 
I 1 l 2 M? AUTO TRACK _ 2| 
l . onunz RADAR fir! . 
I LGC Egan A310 IRA (lllt 

sec N0 
: Range display OK? OE 
I YES 
: ! - , 

. . :1 | ,2] Routine attempting to N0 77 .‘J 7 
| read RR? no mm "m am: on TRANSIENT (AND/ 
I YES no, 0R RN01 non u FAILED 
: ! 

I ' _ YES 33 ol mu: 33E A 

: no 0 = o, 2. 4, or 5? am coon cum FAILURE 
I YES 
I _ C) 
: 35 
I om no GOOD/N0 men 

CKT FAILURE 

m m  “HUI! 

PAGE 2-7 

G) Imoz RDR cm monitor capability 
lost. Use N0 TRACK It. 

® Continue troubleshooting. 

® If antenna is drifting or oscillating 
abnormally. a single gyro has failed. 
RR GYRO SEL - SE; and reacquire. 

® To check for possible rndz radar 
corona problem or frequency 
tracker lock-on to SDUHOUS ra‘ 
diation. cycie ch (11) PGNS: RN01 

a" for ~10 sec. 

@ Key V95E (in LGC made) before in- 
itiating self—test or go to AUTO 

TRACK. 

RR will maintain tracking and pro- 
vide good range rate data. shaft 
and trunnion angles to FDAI error 
medias. and azimuth and elevation 
mute rates to X pointer ind. 

0) L80 cannot read Rndz radar. 

All Rndz radar data OK but RR data 
good missing and LGC mll not 
accept data. 

Data 0K to [GO and display. Use 
RNG/AIJ pun/Sig fail It. TRACKER 
It. and A66 > 0.6 vdc as substitute 
track indication. 

C300LM51032 

THRU 
8a 
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SPECIAL SUBROUTIIE 

SSE-1 

LGC test 

SPECIAL SlllllflllTllE 
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PROCEDURE 

1] Self-test 
0V37E mi 
ovzs NOIE 

1365E 
E, E. E 

.v15 mg 
1 will «27$ 1 3 ‘ 
10E 

”)3? LGC FAILED 
no , 

’YES moo u on 
41 Clock ck 
.v21 N27EE 
oPerform foliuwing if time 

permits. 

1 I Scalar fail ck 
ol  N106 

3E 

E of R1 changes every "0 I 5 sec? 7 LGC FAILED 

YES 

3 YES 10 
LGC lt—on during mnvr? 

6) 
[SC "-0" after mnvr? 

1 

fl YES .12] . 

RR under LGC control? F'" V41N720rPZODemz 
Denarmed? 

N0 no 

‘5 
oRNDZ RADAR—m or 

AUJQ [RACK 
N0 LGC lt-off? 

I7 13 
NO _ - p  0 UP DATA LINK- OFF or 7 Up data Imk blocked. VOIQE 3“ 

YTS LGC it-ofl? 
A 1 N0 

3] 
oRecord: 

. R1 (ERCOUNT) 
R2 (SCOUNT) 
R3 (SEJOUN‘!r + 1) 

oVOS NOSE 
Verify anagram alarm 
01102 

oVOS NO8E 
ORecord: 

R1 (ALMCADR) 
SCOUNT? 

00002 

00001 

5 Show banksum ck 

0V37E 00E 
oVSlE 

OVerify R1 = R2 or 
Rl & R2 = 77777 
If not: 

Record R1 8. R2. 
.PRO for next bank (43 

toctal) banks) 
0V34E -— Terminate 
oTransmit recotded data 

to MSFN. 
OTerminate use of LGC. 

YES 
T6 COUNTER 0R LGC FAIL 
DETECTOR FAILED. 

fl! 
vcs " 

TRUNNION 0R SHAFT CMD 
REGISTER FAILED. 

, did! 
15 

YES RR TRUNNiON 0R SHAFT 
CDU COUNTER FMLED 

19 
YES mum COUNTER FAILED. I 

- - . . - o  a er ro 
309$)?PGNS. IMU OPR Gyro torqumg In process? torquing? gy 

no N—o ‘ L4 1 N0 

5] YES 25 YES 
Coarse align in process? F .  :fignt'f ' off after coarse 

N0 J NO 

28 1 

mm N21E ocb(11)PGNS: IMU OPR— 
fl 

1 "‘0 LGC lt—ofl? 

IE] LGC FAILED. 

YES Any tegister zero or incre- YES 
menting at extteme rate? 

LGC/IMU INTERFACE LOST. 

PROCEDURE 

8 
CW)! NOIE 

1374E 
oRecord: R! (SKEEP 4) 
0E 
01377E 
oRecord: R1 (SKEEP '1') 
OTransmit to MSFN: 

ALMCADR 
SKEEP 4 
SKEEP 7 

OIerminate use of LGC. 

GYRO TUROUING CMD 
REGISTER FAILED. 

PIPA COUNTER FAILURE 
CORRESPONDING T0 FAILED 
REGISTER READING 

DATE 7/12/72 

@ R2 00001 for at least 13 
seconds 

R2 00002 f0: at least 52 
seconds 

Subsequent use of LGC depends 
upon MSFN evaluation of succeed- 
ing steps in selttest. 

6) ch (11) SIC: AEA - close 

@ All LGC functions lost. 

® LGC self-test checks oniy erasable 
and fixed memory. Other internal 
problems cannot be detetmmed by 
sen-test. 

® Prohiem is in erasabie manor?» 

® Problem is in fixed memory. 

G) Do not use LGC control for atmude 
maneuvers. 

(9 RC5 DAP unusable because T6 
counter controls set firing times. 

. LGC control of RR lost. 

® ASS Automatic Rendezvous Radar 
Ud State Vector update (Raw data 
Transfer Via LGC) is no longer 
valid and should be terminated 
(ClOOOOO E). 

® LGC uplink lost 

® IMU cannot be fine atigned. 

® IMU cannot be coarse aligned. Align 
by caging and/or fine aiign. 

® IMU usabie as attitude reference 
only. 

B-300lM5-1020 

REMARKS 
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DATE 7/12/72 ' 

“I"!!! 

A68 pulse or 
direct cmds 
abnormal 

Prep cmds abnormal 
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I “DUI! 
I 

I 
I . 

: 3 YES L] W13? 31 “09 "W 
*‘r’ agave or uncomanded “" 5mm mum, in? r-r- “130m (3) - Ming 

a ' | - and mmr 

"0 *0  R Response noun? 

5 o m com _[___(__3w_u__Lss WES 
Symp_L-—t—-om remains? j - TCLO 

"0 G) muSE 2 5° sw FAILED 

7 

' MIA 2. 5° SW FAILED CLOSED 

9 YES 10 DIR " 
“'1 ON! ACA— cmd mnw - .  J Symptom occurred in? P .  "J 

GATT CONT (3)- PU_LSE 
Response norm? ‘PULSE non; ACA cmd m_mr 

"0 ‘ Response norm? 
13 

ACA 2.5" SW FAILED OPEN. 

fl PULSé ' 15 Prop mnw 
Symptom occurred in? 

‘0"? . o ammo _ m 
0 ACA -— cmd mnvr 

II 
JET DRIVER/PREAMP 
FAILED OFF. 

1 

IACA - hammer, if required 
OACA PROP - DI 
oAlt ACA - and prop mnvr YES 2 YES 

Response norm? : Orig symptom no mnvr? 
N0 N0 

i] c ed _ 7 YES _ 5 
“’55c "'°"°"- " ocum com- -_G$(P GN§) ’ 

N0 OACA- cmd + 8 .  - m affected 
axis 

YES 
Response norm? 

no ‘ 
> 

"I 
‘ 

_s_| PGNs , 2 GU“) 00'" SW- 3 a 0 com ASSYS RELAY FAILED 
OPEN 0R LGC PROP INPUT PROB— 

AGS LEM 0R OPEN cmcun m on: ACA. 

12 
fl] Excessive rates? YES J _ o GUID CONT - eggs 

N0 0 Perform rate gyro test. 
YES 

Successful? 
N0 

8 & C CONT ASSYS RELAY 0R 
SUMMING AMPLIFIER FAILED OPEN 
0R OPEN CIRCUIT IN ONE ACA. 

PROCEDURE 

oA‘l’T comm-mat 

RELAY FAILED (WP K19). "11 Response norm? [—1 JET mm on (saw. I fuo Q) 

ACA PROP CONT FAILED. 

PROP CONT TRANSDUCER HUNG 
L 

‘ m JET DRIVER FAILED OFF. 

SUMMING AMPLIFIER SHORTED. 

h
—

Q
—

 

a) 
1 

Joan  CONT (affected 
NT 

6) 
YES 12 

ACA 2.5 SW FAILED OPEN. 

Q) 

@Q) 

(9 
PGNS - RCS (CES - RC3) INTERFACE 

AILURE. 

@ 

8 

PAGE 4-5 

Affected axis may be available in 
PGNS (if preamp failed). 

Yaw contact failure causes loss 
of Van: minimum impulse. Pitch 
or roll contact failure causes loss 
of LP!) commands and both pitch 
and rail minimum impukse. 

(9 Switch contact used for direct onty. 

® One-half of 0mm authority lost 
in one direction for affected Am 
L60 minimum impulse. LPD, A65 
PULSE. and one-half of DIRECT au- 
thority lost in one direction for 
affected ACA. 

6) A65 PULSE mode lost for afiected 
ans. 

‘CD Prop control lost for affected ABA. 

® Failure may be single or multiaxis. 

® Failure could be open LGC output 
channel. summing amplifier, pulse 
rate moduie, or preamplifier. 

(9 Prop control lost for affected guid- 
ance system, DIRECT and PULSE 
control unaffected. 

G) If symptom is present in both 
guidance modes, malfunction may 
be open circuit in one ACA. 

® To remove ACA Ian/d replace with 

ATT DIR CONT - open 
ATCA (PGNS)~ T 

ocb(16)S/C:ATCA S)- n 
ocb (11) COMM CDR- -ope____n orCDR ACA) 

ch (16) COMM. SE- ntfor LMP ACA) 
IACA PROP (2)D - DI Shfi 
oAUDIO CONT (2)— NORM 
0n suspected ACA: 
OP 8. J 709 - disconnect 
0P 8. J 708 - disconnect 
Olnstafl iumpe: plug on 1709. 
olnstall dust cap on J 708 
oClose above cb’s & reconfigure 

switches. 
Since vehicle attitude control is lost dur- 
ing switch over, use of this procedure dur- 
ing controlled flight is not tecommended. 

® PGNS and DIRECT control unaf- 
fected PULSE control may be avail- 
able in AGS. 

® DIRECT control unaffected. Prop 
control may be OK in alternative 
guidance system. 

@ FDAI rate displays lost. 
® If PGNS guidance desired 

i7nhibit iet pet CES 3. step 
cmwn 

REMARKS 
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SYIFTIII 

6 (D 
TTCA cmds abnormal 

6 
TH RU 

7 

7 

Abnorma! dynamics 
during MPS thrusting 
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REQUIRE 

:5 a 
“Ck-gain att cont 

1 I Gain cont 8. appiy AV. 
OACA- ain at! cont no out TT apply AV -> scum com—fig «1215) as needed “Tot-apply AV as . CONT 3 I i 

Response noun? . needed YES ONT ‘ ) -  
vss Response norm? ' - cmd sinzle - axis ENABLE VOLTAGE TO Pm- no prop mnvr mfgéABDRT) PREAMPS 

Response? 3 7 ‘ Q 
51 Cold-fire TTCA. 

7 
ocb RC8 SYS A & B: QUAD JET DRIVER CKI FAILED J 

l. 2, 3. 4??! OPEN. 
ol NIOE 

R1 = XBCXX 
OTTCA—cmd + & —— trans- '1 '  

Iation in each Jc2i7rfie’((:’t(mnz 31  7 
Up + Down X75XX 255% (21%;?! _. 15V LINE PGNS we: :39; e - 
Forward X5730! L60 13' 

Rags SYS A iagxgum .CD : 
1. 2. 3, 4.91:3 Q 

och (15) INST: CWEA-open. 
then gm; _ 11 

. . . YES RELAY BETWEEN TTCA 3. 
R1 correct m all dsrectlons? CES FAILED. 

; no ’ ’ 

12 1 fl 
TTCA sw FAILED OPEN I OUse alt TTCA for transla- 

7 tions. - 

I 

_'_I 2 Stabilize LM. "0 YES '4 N0 
RCS TCMt-on? _ N 7 Contbe'n re a'ned? '— OACA-hardover. if required E G GMBL It—on. ' g g I 

fig! Can [M be controlied? 
ml 

5 1 5"? ops 
f APS ‘ 

s PGNS 1 Stabilize w. - 7 9 Reset u ht. J cum com sw? :{LI LGC FAILURE It J ‘ 
OACA - hardwer. if required. , , OENG GMBL—0_FF. then 

AGS scum com-gas m 

PGNS _ , 
SSR-i m 

we TEST GDA FA|LURE 

11 _ YES 121 Stabilize LM. 
PGNS available? 

IACA- hardover. if required ‘ r 7 “L as ain control - I 3 "0 'GU'D comm " E  AGS/CES FAILURE I owe WWW 
~ ocum com jflfi 

OReduce throttle or termi- 
nate thrusting. 

A68 
1 I 4 151 Stabilize ‘LM‘ m SM .131 

OACA hardover, if required. 
YES 17 Select DIRECT mode. 

BAL CPL rm? ‘ 
4 CAT! CONT (affected * no arm-m 

NO YES ‘ o P — FDAI on hacku chart :6 BAL c L 0_N traiectotv? 0 WE] Rm FAILED. _] 
LM stable? _ , 

NO YES Q 

l-IEI + X-THRUSTER FAILEDJ P“ 

oGUID CONT- P (A ) «005 com (Ewing 

1 YES (9 
Failute occurred in? "’I'J LGC PROBLEM I 

W G) * 

PGNS ‘ 

- 23 
oManually control affected 

Afl/ASA FAILED. axis. 

DATE 7/12/72 - x 

Abnormal resnonse will be tack of 
(pgsubnormal) AVm or abnormal 
llmvt cycling. 

(9 RES control for affected guidance 
system lost. 

@ Resetting ch {16) INST: CWEA 
causes MASTER ALARM -— on. 

if failed driver IS for V or Z Set. 
translation time wilt be at least 
twice nominal sénce transiation 
is single-jet 

LGC problem may be confined to 
inputfoutput channel failure. which 
can be determined fmm RC8 cold- 
flre test in step 5. 

® Translation capability in AGS lost, 

® Appiicab'ie to AGS control only. 

R Q) Assumption: Au DPS bums are am- 
tiated in PGNS. 

® Possible RCSTBA It. 

c-aoomswxa 
REMARKS 

“if U.S. GOVERNMENT PRINTING OFFICE: 1972—779-471/92-1 
.— 


