














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Table 6-2. LGC Input Channels Bit Assignment (sheet 1 of 3) 

Num erals 
DSKY with which 
Digit Bit is 

Channel Bit Description Position Present 

15 1-5 Channel 15, bits 1 through 5, contain the 
keycode from the DSKY. It appears in 
digits D and E of the register as an octal 
number (0 through 37). 

16 1 Spare 

2 Spare 

3 LEM mark X E 4 

4 LEM mark Y D 1 

5 LEM mark reject D 2 

6 Descent+ D 4 

7 Descent - c 1 

30 1 Abort E 0, 2, 4, 6 

2 Stage verify E 0,1 ,4,5 

3 Engine armed E 0,1,2,3 

) 4 Abort stage D o. 2, 4, 6 

5 Auto throttle D 0,1 ,4,5 

6 Display inertial data D 0,1,2,3 

7 RR CDU fail c 2, 6 

8 Spare 

9 IMU operate c 2, 3 

10 G/ N control of S/ C B o. 2, 4, 6 

11 IMU cage B 0,1,4,5 

12 ICDU fail B 0, 1, 2, 3 

13 IMU fail A 0, 2, 4, 6 

14 ISS turn on request A 0, 1 J 4, 5 

15 IMU temperature within limits A 0,1,2,3 

31 1 +EL(LPD), +PMI E 2, 6 

2 -EL(LPD), -PMI E 1, 5 

3 +YMI E 1,2,3 

4 -YMI D 2,4,6 

5 +AZ(LPD), +RMI D 4, 5 

.J 6 -AZ (LPD), -RMI D 2, 3 
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Table 6-2. LGC Input Channels Bit Assignment (sheet 2 of 3) 

Numerals 
DSKY with which 
Digit Bit is 

Channel Bit Description Position Present 

31 7 + X translatibn c 2, 6 
(cont . ) 

8 - X translation c 1, 5 

9 + Y translation c 1, 2, 3 

10 - Y translation B 2, 4, 6 

11 +Z translation B 4, 5 

12 - Z translation B 2, 3 

13 Attitude hold A 2,6 

14 Auto stabilization A 1,5 

15 Attitude control out of detent A 1, 2 J 3 

32 1 Thruster 2-4 fail E o. 2, 4, 6 

2 Thruster 5-8 fail E 0,1,4,5 

3 Thruster 1-3 fail E 0,1,2,3 

4 Thruster 6-7 fail D 0, 2, 4, 6 

5 Thruster 14-16 fail D 0,1,4,5 

6 Thruster 13-15 fail D 0,1,2,3 

7 Thruster 9-12 fail c 0, 2, 4, 6 

8 Thruster 10-11 fail c 0,1,4,5 

9 Gimbal off c 0,1,2,3 

10 Apparent gimbal fail B 6 

11 Spare 

12 Spare 

13 Spare 

14 Proceed A 5 

33 1 Spare 

2 RR power on/ auto E 1,5 

3 RR range low scale E 1, 3 

4 RR data good D o. 2, 4, 6 

5 LR range data good D 0,1,4,5 

6 LR position 1 D 0,1,2,3 

7 LR position 2 c 0,2,4,6 
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Table 6-2. LGC Input Channels Bit Assignment (sheet 3 of 3) 

Numerals 

' " DSKY with which 
Digit- Bit is 

Channel Bit Description Position Present 

33 8 LR velocity data good c o. 1. 4, 5 
(cont. ) 

9 LR range low scale c o. 1. 2, 3 

10 Block uplink input B 2,6 

11 Uplink too fast B 1,5 

12 Downlink too fast B 1,2,3 

13 PIPA fail A 0, 2, 4, 6 

14 Warning A 0,1,4,5 

15 OSC alarm A 0, 1, 2, 3 

) 
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6.1. 4 F.rasable Memory Verification and Update 

The contents of any erasable memory address may be checked. This is 

useful in determining the condition of flags or the value of pertinent parameters. 

Any address may be checked as follows: 

1. Key: Vll NOlE 
XXXXE, where XXXX is address desired 

2. Monitor Rl for contents of address. 

The data displayed in Rl is octal, to determine the state of an individual 

bit (such as when checking a flagword) an octal to binary conversion is neces-

sary just as in checking the input-output channels (see para. 6. 1. 3). 

The contents of erasable memory addresses can be changed; however, 

great care must be exercised to prevent destroying valid data by keying an 

incorrect address. Update erasable memory as follows: 

1. Command POO: 

Key: V37E OOE 

2. Start update: 

Key: V21 NOlE 

3. Load address: 

Key: XXXXE, where XXXX is address to be loaded 

4. Load data: 

Key: XXXXXE, where XXXXX is data to be loaded in octal 

5. If more than one nonsequential address is to be loaded, repeat 

steps 3 and 4 with an extra ENTR after each load until all 

addresses are loaded. 

6-12 
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6. If a number of sequential addresses are to be loaded, after the first 

data load, 

Key V15E 

and repeat step 4 with an extra ENTR after each load, until all 

addresses are loaded. 

After loading data verify data word as follows: 

1. Start data display: 

Key: VOl NOlE 

2. Load address: 

Key: XXXXE, where XXXX is address of data to be verified 

3. Verify data word in Rl. 

4. If the data in a number of sequential addresses are to be verified, 

Key: N15E 

Verify second data word in Rl · 

Key: ENTR 

Verify third data word in Rl 

Key: ENTR 

Continue process until all data words are verified. 

6. 1. 5 PIPA Bias Check 

The PIPA bias can be checked and updated as follows: 

1. Set digital event timer (DET) to zero. 

2. Obtain SC rates of less than O. 1 degree per second. 

3. Key: V25 N21E 
ENTR . 
ENTR 
ENTR/ START Event Timer 

6-13 



4. Vl6 N21E 
XYZ PIPA COUNTS 

I 5. AT T + 32 sec-VERB 
T+32 

(X) Rl (Y) R2 ( z) R3 

6. V21 NOlE 
LOAD 1452E (CALCULATED x BIAS) E,E, 

1454E (CALCULATED y BIAS) E,E, 
1456E (CALCULATED z BIAS) E 

Rev. V 
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6.1. 6 Gyro Drift Test 

Gyro drift can be determined from the gyro torquing angles. The test re-

quires at least two hours for accurate performance. Attitude changes during 

the test do not affect the test results. Test procedures are as follows: 

1. Perform IMU realign program P52. 

2. During gyro torquing routine (R55 ), record gyro torquing angles 

(FL V06 N93) and time (to nearest 2 minutes), and command gyro 

torquing (PRO). 

3. After two hours repeat steps 1 and 2. 

4. The last recorded torquing angles is the uncompensated gyro drift in 

degrees to the nearest O. 001 degree. Convert to MERV by the follow-

ing formula: D = Torq~ing angle (deg) X 67 meru 
Time . (hours) 

6.1.. 7 Flagword Monitor and Change 

The status of LGC flags may be monitored by the following procedure. The 

state of any flag may be changed by this procedure: 

1. Monitor desired flagword: 

Key: Vl 1 NOlE 

Key: Flagword address (CADR) of desired flagword as follows. 

Flagword Address 

0 74E 

1 75E 

2 76E 

3 77E 

4 lOOE 

5 lOlE 

6 102E 
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Fla~ord Address 

7 103E 

8 104E 

9 105E 

10 106E 

11 107E 

12 HOE 

13 lllE 

Check flag status in Rl. 

The data displayed in Rl is in octal, to determine the state of an 

individual flag, an octal to binary conversion is necessary just 

as in checking the input-output channels. 

FLAGWORD CHANGE. 

Continue with rest of procedure only if changing flag state is 

desired. 

2. Store flag change in erasable memory: 

Rev. V 

Key V25N 7E 

XXE or 

XXXE 

XXXXXE 

XE 

6-16 

where XXE or XXXE is the address of 
the flagword to be altered. 

where XXXXX is octal no. of the bit 
or bits to be changed in the flagword. 

where X is either a one or a zero 
depending whether the above chosen 
bit or bits are to be set or reset. 



6. 2 MALFUNCTION PROCEDURES 

Table 6-3 lists GNCS caution and warning and other malfunction indications 

r \ and the corrective action to be performed for each. 

) 

\ ___ ) 

To test the reliability of DSKY alarm indicators (GIMBAL LOCK, PROG, 

TRACKER, TEMP, and RESTART) key in V35E on the DSKY keyboard. This 

will also light the UPLINK ACT, KEY REL, OPR ERR, NO ATT, and STBY 

indicators and display 8 1 s and +' s on the numerical panel. After five seconds, 

these displays go out. The ALT and VEL lights will be on for this period. , 

Table 6-3 provides corrective action for alarm codes which appear with 

program alarms (PROG indicator lighted). Alarm codes which are caused by 

procedural errors are not included in Table 6-3. A complete list of luminary I 
program alarms is given in Table 2 - 2. 

Table 6-4 provides special subroutines used in conjunction with the mal-

function procedure of Table 6-3. 

6. 3 EMERGENCY PROCEDURES 

6. 3. 1 Tumbling IMU 

1. Position IMU CAGE switch to the on (up) position until gimbals settle 

at the zero position (about 5 seconds); then set to off (down) position. 

2. Perform IMU orientation determination program (P51 ). 

6. 3. 2 IMU Turn On When LGC Not Operating 

1. Check that IMU and IMU/ HTR circuit breakers are on. 

2. Wait 90 seconds. 

3. Momentarily (about 5 seconds) set IMU CAGE switch to on (up) position, 

then return to off (down) position. 

The IMU is then aligned to the spacecraft axes. To align the IMU to a 

particular inertial orientation: 

Maneuver spacecraft to desired orientation and cage IMU (step 3 above), 

6-17 Rev. V 



SYMPTOM 

G&N 

lGC 

RED 

I i9nted in 518Y Intl OPN 
mooe~ by : 

Prime power lillure or 
Sc•ltir !allure. 

l lght.:I lor S stc in STBY or 
QPR modes by rtpHtld 
1 .. O. 9 pp\I inuanu ol 
counter 111\ure ordoubl1/ 
lrtqu1ncy suler failure. 

light.:! tor S uc onty In 
QPR mode Dy repeatld 
I ~ o. 4 PP\I rHllr1s . 

Rest\r11s caused by: 
HllPT I UC>.; 
TC TRAP 
OSCILLATOR IAIL 
PARITY fAIL 
NIGHTWATCHMAN 
or VCA TAGE fAIL. 

l ignted for 5 sec onty in 
STBY modi by repeatld 
t ·O. 9 ppsl isrnanu ol 
VCA TAG[ fAILURE al 
•tBY, •14v,or•4v 
po'#lr supplies. 

PROCEDURE 

,_._ __ ___,NO 

1----------...ir-

NO 
powtr.i up ? 

14 
_____ _,YEI 

~~-'----~NO 
1--------~""4 

LGC II 
on conUnuously? 

V[S 

Input chin ck 

NO 

NO 

C/W fAILED OR 
lGC LT RELAY IN 

DSKY fAILED 

YES 

NO 

I I 
• RR POWER 

AA • !!! 
u~r.t out? 

NO 

l6 GYRO IOAQUIJ«: 
CK 

•VII N UI 
I« 

'·I In Dal Al? 

NO 

11 
• IMU OPR 

POWlA CJf 

li9n1 out? 

Yll 

NO 

Y[I 

Oi\pl1y ALM 

'""' 
• VS N9£ 

NO 

• Perform action lor 
. dlspl1yed alarm RES TART 

RC START II on 1 

12 LGC Ulick 

• P1rtorm LGC sell 
ck ISSR·ll 

Stll c~ OK ? 

YES 

LGC ll sli11 ON '! 

Ytl 

11 1il lor91rotor· 
quing to ltrmlnll:1 
!Dal RI 'cHiJ«:IS 
toOor 1 

l19nt1 Out? 

NO 

Yll 

NO 

12 
SHAfl OR 

TRUNNI ON 
COMMAND 

REGISltR fAILURE 

LGCllMU 
INT!AfACE 
FAIL UR£ 

REMARKS 

(D Al1 LGC Functiom L~t. 

G) Sub1.equ1nl LGC m•lfunction 
indfullon lost 

f."I II DSKY will not accept inpuls, 
'-V loru • rHllr1 by simulllnt· 

ously prtuing RESU and 
MARK REJECT pb'I. 

r; , T ransi1n1 condition could hlYt 
\.:..; uisttd in eilhtr lGC or CfW 

'ysl1m. 

{;\, Do not use lGC control for 
\V illitude m1neuvers . 

Ci) :;n~r~~to~~u~~i:~~~ 1 ~61~ounter 

(!) ~~~~iy~1:;w~;~i:n~eral 
losl. · 

© RRll.GC 1nlert1<.e lo\I. 

@ \Mil unnot be tine •hgned. 

{.'7\ IMU cannot .be COir'e 1h9nld. 
\..:.:.)Align l1y c..gmq •ndlor line 

ahgn . 

@ U\l IMU lor •ttitudt referenu 
only. 

'-----·-----------

Table 6-3. G&N Malfunction Procedures 
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SYMPTOM 

I SS 

RED 

LIGHTED SY , 
PIPA FAIL DUH ING 
THHU STI NG 
IMU FAIL, OR 
ICDU FAIL 

PIPA FAIL \f , 
NO PIPA PULSES 
FOR 312.5 • SEC 
BOTH •AND·PULSES, 
OR A LONG TIME 11. 28 
to 3.84 SEC\ WITHOUT 
AT LEAST ONE •AND 
ONE • PULSE 

IMll FAIL IF, 
ANY G IMBAL SERVO 
ERROR · 2. 9 MILLI· 
HAD I ANS FOR 2 SEC 
OH MOHE, LOSS Of 
3200 CPS PWR OR 
LOSS Of GYRO 
WHEll PWR . 

ICDU FAIL IF , 
FI NE ER ROH> I. 0 VRMS, 
COAHSE ERROR >2.S VRMS, 
READ COUNTER LIMIT CYCLE 

160 CPS COS IU · H 1. OV, 
OH · \4V PWH SUP FA ILURE 

------·---~ 

PROCEDURE 

Guld Con\· AGS Trouble Shoot 
YES 

ESTABLISH Alt Hold r---i-----,­
ALM Code 

Displayed Alarm Code ""-----l 
Alter IS S Is Cleared 

PROG ALARM 0077I \0 771 
LIGHT ON? 03771 ll717 

NO 04771 14770 
07717 

Displayed? 

YES 

00717 

03717 
12 

1-0'-4,._77,_7 _ _,,..i 6 & 12 

07777 

ID777 
t-----4~ 6 & 8 

~14_7_77 _ _,,~ 6, 8, ~ 12 

Pl PA Fail Check 
AVE G VOINIOE 

ON? JJE 

NO 
0, 1, 4, 6, In A of RI 

NO 

··------

IMU fail Check Stab Loop Check 

VOINIOE Attitude Mon • PGNS 
JOE Vl6N2tl 

NO 

PIPA Check 

Vl6N21E Obmve 
RI' R2' R3 lor JO SEC 

Any register Make O 
Change or Change 
More Than 20 Counts 

NO 

\MU 
FAILED 

PIPA 
FAILED 

PIPA DElECTION 
CIRCUIT FAILED 

0, 2, 4, 6, inAof R
1
? f~:b:e~ R1 R2 R3 

YES 

NO 
12 ICDU Fail Chljfk ICDU Read 

Counter Check 
0, l, 1, 3, in VCIN!JE 

B of R1 IZtro CDU'SI 
\SS Lt Stil l On? 

NO 

CONTINUE 
NORMAL 
OPERATION 

Table 6-3. G&N Malfunction Procedures (Cont.) 
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0 
0 

© 
G) 

REMARKS 

PIPA Failure During Ave G will 
cause an IS S lite which will go 
out upon Termination of AVE G. 

LGC Monitor & Control ol 
Thrusting & Computations 
Using AVLost. 

All \MU I unctions Lost. 

Subsequent PIPA 
Malfunction indication Lost. 

Subsequent i ndicatiom ol 
ISS lailure lost . 

I MU May be Used " a Total 
Attitude Re1erence only, LGC 
IMU Attitude I nter1ace Lost. 

The alarm cooes shown 
indicate causes of the I SS 
alarm. Some of these alarm 
codes indicate more than 
one cau1e lor the Is s alarm. 
The alarms cOOes with mul­
tiple indications will require 
entrance into the remaining 
procedure at more than one 
point to verily all possible 
causes. 



SYMPTOM PROCEDURE 

2J ATTEMPT TO 1.J 

I 
RCS FAILED l _ STOP firing NO •STOP Firing and 

ON rr-J--------4-... -~ isolate lailed Quads 
._ ____ _.I •CB, ATT DIR CONT by Thruster Pair 

2.J Reg1I n CONT ROl 
- olvehlcle 

• RCS sys A & B Thruster 
PAIR Quad Switches - ooen Quad switch Action 

Does Firing STOP 7 

~YES 

liJ Configure for 
Troubleshooting 

• THRUSTER Pair 
switches !Alli · closed 

• ATT Cont. Switches 
Mode Cont. 

• Mode Control Switches 
- ATT Hold 

• CDR & LMP ACA - Neutral 
• CDR & LMP TTCA • Neutral 
• CDR & LMP TICAITRANSL 

-ENABLE 

Does RL Contain 
ONE of the following 

x 37 xx 
x 51 xx 
x 61 xx 
x 13 xx 
x 15 xx 
x 16 xx 

NO 

.lJ Monitor Contents 
of LGC 

- open !those· not asso­
cl1ted with fallurel 

•CB, ATI DIR CONT -Close 
• ACA , Null rites., 

necessary with Dir or 
HARDOVER COMMANDS 

I cp 
W Monitor Contents 

of LGC Output Channel 5 
INPUT Channel J1 

-- • VOLN;~ 

61177 in RI 7 

NO 

~•CDR 
TICAITRANS 

DiSlble 

YES 
~ • VDlNl()( 

5E 

R l • !XXlOO 7 

· l!J Monitor Contents 
of LGC Channel 6 

•VOlNlOE 
6E 

RI • !XXlOO ? 

YES~ CDR 
TTCA CONTACT 

t--- f1iled 

YES~----~ closod 
~ RL •67177? 

.!l] LMP . 

TTCAITRANS 
disable 

RI • 61771 

I NO 

f <{) 
LGC 

CHANNEL 
31 

f1ilod 

YES 
i--

LMP 
TTCA CONTACT 

f1iled 
closed 

NO -

NO 
i--

W LGC 

Output chin nel 
Fail 

~ LGC 

Output channel 
fail 

JET DRIVER 
FAILED ON 

I. 

2. 

3. 

4. 

5. 

6. 

1. 

REMARKS 

Closing Thruster 
P•lr Quad Sw's sets 
Thruster fail bits 
in CHANNEL 32 and 
Prevents LGC from 
issuing jet ON 
COMMANDS. 

R
1 

will display 

61771 when no 
minimum impluse 
or translation 
commands are 
present in channel 
31. 

R
1 

will display 

CWlXX> when no 
jet COMMANDS 
are present. 

LGC Control of affected 
RCS Jet lost. 

use of affected RC s 
Thruster Pair Lost. 

Use of alleclod TTCA lor 
Translation is l tist. 

U\e ol lGC lor 
Translation IS lost. 

>---------- ---4--- -------- ---- ··-· -- . -- -- -- - -------- ------------+----- -- - ---
4 

I--·· -· . 
Rl · Corrtct? 

~ . Thi\ACA l ~"'.'.' 
-----

OlllGINAL 
ACA BREAKOUT 
fAIUO OP!N 

.__ _______ ..__ ___________________ __ . -- -. 

Table 6-3. G&N Malfunction Procedures (Cont.) 
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) 

) 

SYMPTOM 

TICA I Input Chlnntl 
ROOIU SHOOllNCf----1--..0- Chock 

PROCEDUAE 

MIN IMP 
lROUBLE 
SHOOTING 
P~OClOURE 

•T•urn1n1•1•·\ CIDlilD 
• 11111~111 c .. 1 .... , .. t 
·-(Wll\W '"'-
•A!Ji I " ' ' llllJIUI 

:~-"' 
':!:,1 .. <=:.~:~, 

THIS 
ncA CHlCKS 

0 .•. 

I CONFIGURE 
lor TROUBLE 
SHOOTING 

e MOOE Cont - oil 
• A TT Cont - MOOE 

Control 
e COR & LMP ACA 

NEUTRAL 

OfUCINAL 
TICA IREAKOOT 

FAIUD OPEN 

NO 

PROCEDURE 

LCC 
INPUT CHAN 

FAIL 

{

+X o7o77 
-x 67577 
+Y b737'1 

-Y 00777 
+Z 6577'1 
-z 0377'1 

--'---- -----··- - -· ·-------

• VllNIOE 
31E 

• Rl -ABCOEloctall 

3 Does 
BCOE in RI 
Represent 
Min impulse 
COMMAND? 

NO 

YES 

4· 

e A TT Control • 
Pulse 

IA•is lor which 
COMMAND is 
presentl 

RI • 11771? 
RI • 77777 ? -----~NO 

YES 

e COR &LMP 
ACA lindividuallyl• 
ROTATE • & - in 
ALL AXIS 

e OBSERVE Response 
IN Rl 

correct Response? 

ONE 
ACA 

for 
incorrect 
response 
A • ? 

NEITHER 
ACA 

10 Ac.A 
'----~ z llZo contact 

failed 

II ACA Out-ol­
detent contacts 
failed open in 
allected axis 

open in 
Allected Axis 

COR or LMP 
ACA Z 11'1" 
cont1ct failed 
in allected axis 

YES 

Table ti-3. G&N Malfunction Procedures (Cont.) 
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-~ REMARKS -- -·- -----

(D Leave llCAn RANS! 
Switches in Last 
Position to I solale 
failed TlCA. 

l. When switch 
configuration 
is as in block 
l, RI • 17711 

is normal 
Display . 

Z. Correct R 1 
displays lor 
minimum 
impul'ie 
commands : 

AB COE 
-Roll JllJI 
•Roll Jiii/ 
-Yaw Jl/61 
•Yaw J711J 
-Pitch J777S 
•Pilch 37776 

J. Display 
representing 
command pre 
sent will be 
the <;ame as in 

''2" above 
except A· I 
lbeUuse ACA 
1s not out -ot· 
detenll 

i 
_j 



SYMPTOM 

1 

PROO r--

YEUCM 

LIGHTED IV LGC 
PROGRAM ALARM 
OR IV IAD Pl PA 

~ 

I) 

[START >--r-.. 

YELLOW 

LIGHTED BY ANY 
Of FOLLOWING, 

PARITY FAIL, 
RUPT LOCK. 
TC TRAP, 
NIGHT WATCl'MAN 
OR 
VOLTAGE FAIL 

~f?Y Al/HUD! W 
• VO!NOI£ PROO ALARM 
•RECORD ALARM !!!., RELAY FAILED OR 

COO! CMC OUTPUT 
RI, R2, R) ALL ZEROS? CHANNEL FA I LED 

!NO 

PROGRAM 
Al.ARM 

J_j All DSKY 
R£G IST£RS 

ILANK? 

!NO 
l I AITEMPT RE SET 

• RESET Pb· PUSH 

RESTART LT OUT? 

!NO 

~ 
LGC 

LT, (Jj 7 

Y£S [_ 

• 
I I"' "':':-•• '""ft 
• Guld Cont • AGS 
• Conlac1 MSFN 
• V1lf. 
•Welt U Min 
• VJI( 

• RESO " - rustt - - -11£STMT LT Off 
I YES 

-

~ 

YES 

J_j •RESET Pb PUSH 
•PERFORM 

PROCEDURE 

2 I 

FOR DISPLAYED 
ALARM 

• VO!NOI( 

Al.ARM 01107 
OISPtAYED? 

NO 

~:~ 
.!!... PROGRAM 

RIMN ING? 

NO 

~IMULTANEOUSLY 
~ PUSH RESET AND 

MARK REJ 
RESTART LT OUT 

YES 

PROCEDURE 

YES SSR 
FRESH 

) I 
START 

~ C(JjTINUl 
- NORMAL 

OPERATl(Jj 

~ C(JjT INUl 
~ 

.!!!. OPERATl(Jj 
With Ctullon 

~ w 
~ LGC 

FA ILED 

SSR 
- FRESH 

l I 
START 

1 I A mMP1 RESET • ~·-~,~-l pNPUT CHAN CllCK ::D ~r-IVIT'lllTl"1'1111r-1 
( 

TEMP >-f-e • RESET Pb · PUSH ~ • VOINICI 
lCI 

YES .,......... • VOINICI 
llE 

YES 
~ 

YEUOW 

LIGHTS WHEN 
!MU TEMPERATURE 
IS OOT Of LIMllS. 
<126. 3OR .~ · 134. 30f 

ltMP LI OUT7 

CONTINUE 
NORMAL 
OPERATl(Jj . 

0. I, 2, l In A al RI 

NO 

~ ~ NOTE 
G' H S,stem 
PtfforNnct will bt 
untllocttd by I MU 
''"' out al .... ,,.. 
for 1111111: 

Roncltz...,1 - U Min 
crltkll m1ntu111n Clf'I 
bt c.ntlnuttl wffhln 
tlllltlMt 

I, l, s. lln D olRI 

NO 

I I ··~l'.1.1!."" I ..!J . 
• CMD FOAi • PGNS MSF'N RfPOIHS 
• LMP fOAt. AGS ~ IRIG 'P!PA 

!Attitude"""' Switch I f--TEM __ Ps ___ -t 
~ 

CMO FOAi DRIFTINGl TEMPS NORMAL? 

YES NO 

~ LGC 
OUTPUT 
CHANNfl 
fAILURf 

l.2J TEMP 

.!!J 

~ 

RflAY IN 
05KY fAIL!O 
CLOSED 

IMU 
TEMP SENSOR 

FAIL 

IMU 
TEMP C(JjTROL 

FA IL 

0 

~ 

~ 

REMARKS , 

CD 
PROGRAM AlMM5 AR! C. !HR!! ClA5U5, 

• MA IN AlAllM·AlAllM COOi DI 51'\AY!O. 
PROGRAM HALTS AWAITING Clt!W ACJl(Jj. 

• SIDI AlAllM·AlARM COOi NOi 0151'\AY!D. 
PROGRAM C(JjJINl.IS 

• ILGCCANSTOREMIAllPllAlAltM s ftAST I 
ALARM APPEARS IN Al : SlCONO 1-.i Al. IASJ I 
INU ASOR•INAC. AJl'«) ICATESMORl FHA~ '. 
IHREf Al.ARMS/ 

(2) 
AU PROCRAM AlARM INDICAJl(JjS L051 

CD If Program Lt is on Perform 
AYrm Procedure before Prcx:lldin9. 

RHllr11 It t hi911tr roto lhln 0.9 
putsnlsoc will lr i991r LGC light. 
Rfltir11 IC I rllo hightf thin 
0.6 pullt</1« wi ll 1u1llln LGC light. 

CD Rtcurrtn9 Rt1Urh ti• rMt in1ufficl1nt to 
tr19t1r LGC llqlll . 

0 All LGC func11om L011. 

CD This RI - - 11111 
'''"''"'"" 111111111 lt•lls 

Tr11111tnl ....... CDMlllon 

All IMU Ttmt1 tbnormtl 
indlc:Mlons Lost. Ttmp 
tvtiltlllt from MSFN only. 

© IMU m1y bt us .. IS lon9 
IS FOAi indictltl lhll 
lht IMU is STAil(. 
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-·- ·--· 

SYMPTCW PROCEDURE REMARKS 

10 ( 1 
I I ATTEMPT RESET 2 I INPUT CHAN. CK 0 

\( 
!J ~ lV LIGHT SIGNIFICANT ONLY 

LGC DUR ING RR OR LR USl 

TRACKER H •RESET l'tl·PUSH ~ • VOINIO£ J!O ... OUTPUT 
·l0£ CHANNEL 

TRACKER LT. Off? D, 2,'-6 INC of RI FAILED Q) THIS Rl RNdout lndic.ttes 

YELLOW ! YES 

I RR GOU FAILURE. 

LIGHTED BY 
YES 

RR COU FA ILURE 
' I G All TRACKER ABNORMAL 

RR OAIA NOT GOOO 
ZERO RR CDU'l IND ICATIONS LOST 

/ 

LR DATA NOT GOOD • V40N 72 E ~ 
RR CDU FA ILURE 

COARSE ERROR HIGH TRACKER LT OUT? G TRANSIENT ABNORMAL 
COND ITION 

FINE ERROR HIGH 
IVES cos 11-ljll >YI 

UP LINE HIGH 
14 voe •'voe ~ f:9 w LL! L!.I w © Due to an •bnormal 

RR DATA NOT GOOO CONT INUE 
i.!!1 WA IT 4 SECONDS 

•RR TO LGC MODE condition within 

RANG: TRACKER NORMAL ~ •V4l NIH ~ RR RR COU Channel1, 

ACQ OPfRATION •LOAD + 'llo SHAFT COU FA ILED RR is not operative 

FREQ TRACKER "RACKER LT ST ILL OUT AND +YI !RUN underl GC Control 

.m ANGLES or is not avail1bte 
• V41 N72E for STATE VECTOR 

LR DATA NOT GOOD ANTENNA DR I vi:S UPDATE. However 
RANG: DATA NOT GOOI TO ANGLES LOADED RR is operative in 
VEL DATA NOT GOOD l Y£S 

SLEW and AUTO 

© 
TRACK MODES. 

L!J 
RR CDU © Abnorm•I RR COU 
FA IL 
DETECTOI! 

indic.t1ion Lost. 

FAILED 

11 

IC 
L!J w 0 J I RE.ALIGN IMU Q) IMU IN COARSE ALIGN ANO 

GIMIAL t«lA7T •V37E 00£ 
MUST II: REALIGPl(O TO A 

I- ~ INERTIAL NEW INERTIAL REFIRENCE. 

LOCK LT ON? REFIRENCt t--e • V41N211 
tMGA > 15°1 LOST +00000£ 

+00000£ 
YELLOW NO 

+00000£ 

LIGHTS WHEN 
•V40N.D: 

MGA > 700 ~ 
RESET l'tl-PUSH 

•REALIGN IMU 

MANElMR CPS! 11<1 

I 
SI C TO REDUCE 

MCA 

12 ALARM CODES 
Cconlinuldl l.!J L1J 0 

I ~ 
G) Pertorm Subsequent 

Diii» ~ •RESET 't'£S UPI.INK 
f-41 FAILURE 

LGC 9round updltos 
by voice link. 

UP TEllMETRY Al.ARM RECURS? (D Uplink d1t1 blinq sont 
TOO FAST !NO wnon 1lum occurrld 

should bt retr1nsmittld. 

w CD 
CCJITINll: 
NORMAL 
OP£RATICJI 

I 
I SU 

01101 
I l I I 

PKASE TAIU FRESH 
DOt:S NOT 
AGRE£ AFTtR 

START 

RESTART 
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SYMPIOM PROCEDURE REMARKS 

12 ALARM COD£S -
[I) ~ •WINIOE l!J R) (i) 

I ~ 
·JOE I SS TURN ON DELAY 

I-a 
• REINITIAlt fill. ~ 1 OR s I NA6"f1il NO ISS REOllS T DI SCRElt 

00207 ISS TU!!NON i:-- NOT IEING RECEIVED FOR 90 SEC. AFm FAILURE BY Lee 
ALARM RECURS 1 G'N POW£R IMU 

r• «T rn nM 

ISS TURN ON 
1NO l Y£S 

~ NOT PRESENT 
FOR 90 SECONDS CONT INUE SSR 

NORMAL 
OPERATION I j 1 

LGC SELF 
CHECK 

-·------

l!J ~•VOINlrlE lU w CD ISS OPERATE DISCRElt 

I ~_. 
•PERFORM NOT BEING RECE IVED 

00210 IMU TURN ON I.ill. •JOE ~ ISS BY LGC 

FA ILURE 

IMU NOT OPERATING ALARM RECU!!S 1 20f!JINCOfRI? 

lNO lY[S . 
~ 

·1 ~ 
CONTINUE SSR 

00213 NORMAL 
OPERATION I I 

IMU NUI Ul'tRATING 
WITH IURNON LGC SELF 
TURN ON REOllST CHECK 

Q) [] l!.J •CONTINI.I( ~ (i) 00211 \\ILL OHL Y OCCUR 

I ~ 
ALIGNt.'fNT •PERFORM 

00211 Hi 
IS ALIGNt.'fNT 

~ •RECORD GYRO ~ FINE ALIGN 
DllR ING COAR Sf AllGNMENT 

PROGRAM IP51, PSZI TORO UI NG ANGLES EITHER BY AH AUTHORIZED 
RUNNING 

CHECK P52 PROGRAM OR 9'y A DSKY 

COARSE ALIGN ::4J.,~~R>O~~ COMMAND IVCIH2DI 

ERROR 1 t() -1 
w 0 tu CD IMU MUS T IE ALIGNED IY 

COARSE CONTINll: 
AN ALIG N#LNT PROGRAM 

ALIGN llY GYRO TORQUING RATHER 

PROBLEM 
NORMAL THAN IY COARSE ALIGM 
OPERATION 

I 
I G&N Ci) IMU USABLE only 

00212 
I -

2 l s 
IS 1 Backup lltitudt 
Reftrtntt. 

PIPA FA IL 

0 Downlink d1t1 

~ •RESET Pt>-flal> ~ k:D T ransmittld It time 

I ~ 
•RE INITIATE ISS MOOE ol alum may nol bf 

00217 ......... CURRENT PROGRAM ~ SW ITCHING correct 
FAILURE 

BAD RETURN ALARM RECURS 7 
FROM STALL 

l t() • 
ROUTINE 

tu 
CONTINUE 
NORMAL 
OPERATION 

l!J C0 ~ 

I _j-
•RESET Pl> 

Ho Mil YES DOWNLINK 
DUOS ~ FAILURE 

DOWN TELEt.'fTRY ALARM RECURS 7 
TOO FAST 

NO l 

~ 
CONTINUE 
NORMAL 
OPERATION 

~------
... --
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SYMPTOM PROC£DUR£ REMARKS 

12 -ALARMC~+------- · - ---- - ·----------
tcontlnuocu 

[ -_01_;:_1-_ _, 
UN USED CCS 
BRANCH EXECUTED 

SO. ROOT CAU!D WITH 
NEGATIVE ARCUl.'fNT 

Dll()I H 
DSXY ALARM DUR INC 
INTERNAL USE 

01502 

SSR 

LCC 
Soll TEST 

• llllMfllolll 
~~ I .. mm.._ 
OllllTAl ' •CllU . i I 
PARAr.t:IERS I 

'----

_.____ANDINl-llATE ---...J.----J. ORBIT CHANG£· 
TARCl:TINC' 

Dl«JI ~~~~~:R\ 
VG INCREASING 
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SYMPTOM PROC!OUR[ REMARKS 

I CD 0 lJ :}) CD ~ w ~ ·VOlNDlE R1 ODDO I IOI I J sec 

I ~ 
• V371£ 00£ m.., . R1 00001101 51 "' 

LGC - , V2SN01E NO LG C - • RECORD ~ • RECORD mrns1 1365£ ~ PROBLEM Rl • l!RCOUHn RI - ISKHP" 
E,E,E - LI ON R1 • ISCOUNn • £NIR 0 SUB SEQUENT USE OF LGC 

• VllNDlE 
Rl • ISCOUNI • 11 • ll77E IS DEPENDENT ON MSFN 

ll65£ 
• V05ND9£ • RECORD EVALUATION OF SELF TEST 

• V11Nl7£ 
VER IFY ALMOllOI Rl 1SKEEP71 DATA 

111 
• WINOI( , TRANSMIT TO 0 PROBLEM IS IN ERAS£AtLE RECORD MSFN , f((Y REL Rl • IALMCADRI t.'EMORY. 

ALMCADR 
SK££P4 

-- IV'M' Sf(([P 7 

RI ~31 SCOUNI? TERM INATE US[ Of lGC 

YES 0 LGC ult check teits only 

.!.J 
er1s1ble Ind fixed memory: 
other intern1l LGC problems 

LGC 
cannot bl determined Ill' 

CHECKS OK LGC sell dhtck. 

Q) Problem is in 
fixed Memory. 

0 ~ G • !!!TERMINATE SW TEST ~ SHOW BANKSUM l!J l!J. PRO 

• Vl lNl7£ 
CHECK MAGNITUOl or 

~ 
• R[P[AT ST!P 7 

II • Vl7£Dll f--e RI & Al UNTIL RI IS 0 i-
• V91E Ht SAMP TH[N TERMINATJ 

• CONTINut: NORMAL 
OP£RATION flVOINOl IV:l4£1 

Hl <l\UM Of Clll SI NO R11BANK II 

.!J.TRANSMI T BANK 
NO. IR21 TO MSfN 

•f((Y PRO 
•REPEAT STEP 7 

UNTIL RI IS 0. 
THEN TERMINATE 
IV:Mll 

--
2 CD SUIS£0llNT TRANSLATION Will 

IE I .II USING SYSl£M A. 

I ~ ~ 
2 

v ... !Pl 0 LGC y 
AXIS 1 SUIS!OllNI TRANSLATION Will 

QUAD FAIL ROTATION 
BC 1 .II USING SYSTEM I. 

t U or v 4 JU DEltRMINAllON 
NO 3 JET DEltRMINATION OUTPlll INPlll 

OUTPUT CHANr.lL JET rHANNEL 
lJ CHANr.ll JET 6 31 

TRANSLATION 5 (Ml! 7 
DIRECTION? (Ml! I <Dl01 l 

(M)I 2 (M)4 15 
(M)4 5 <XXl05 15, 7 xnn . 
<Dl05 5, l IXXllO 11 X OR YZ 
IXXlll 6,1 IXXlll 11, 3 X7767 
IXXl20 9 IXXl20 II 
'YJJZ4 9,5 IXXl40 I 
IXXl40 10 00100 • 00050 10,6 00120 4, 11 X777l 
00100 ll 00200 16 
00200 14 00240 X7767 ·-

1 JET DEl£RMINAllON 

OUTPlll l)IR JET 
INPlll 

~ CHANNEL 6 HANNEL 31 -· >--- >---
(M)6 ·Z 15, 3 om 
IXXlll •Z 11, 7 ><5111 

6 1 JET DEltRMINAllON OOIC> ·Y 4,1 X4111 

OUTPUT INPUT 
002l!l "' 16 12 X1l11 

CHAN5 DIR J£T CHAN 31 

IXXl21 ·X I, 9 X1S11 
IXXl42 +X 2, 10 X1611 
00104 ·X 5, ll X1S11 
00201 +X 6 14 X1611 

iNsrrM A -
~-

JETS -1,0,1.10,11 

0 .11. l((y v 411: ~ ll, 15 
~YV41E SYSTiMI • 

fl VOi Miii ..... .l!S • l,l,6, 7,9, ll, µ.. Fl VOi N46 
AICDE IN RI 14, 16 AICDE IN RI 

IN LOCATION I Of RI FAILED J[f IN SYSTEMi IN LOCATION I Of RI 
LOAD 0 LOAD I 

----
Table 6-4. Special Subroutines Procedures 
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SYMPT<J.I PROCEDURE REMARKS 

3 CDw Q) State vector and LGC time w RESTORE RESTART OAP (:) 
ERASEABLf (z) 

& REESTAB LI SH should be updated. All non-
t.'EMORY REFSMMAT pad-loaded parameters, except 

I FRESH ~ •Contact MSFN • V48E YES 
time & state vector, will be - - properly updated by LGC 

START • V74[ •DO PSI program in their proper 
IERASEABLf Dump sequence as if LGC had been 
Down linkl WAS FRESH turned on when Fresh Start 

•DO P27 START ENTERED occurred. 
AS ~CESSARY BY V36 7 

!NO @ Extended V74 permits MSFN to 
I examine all pertinent erasable 

l..J Dot:S 
.iJ locations to determine if any 

CONTINUE 
parameters need reloading. 

FRESH START fil.., NORMAL (!) OAP is shut off by Fresh RECUR OPERATION Start & must be re-initiated. 

lYES 

w 
LGC 

FAILURE 

,' Table 6-4. Special Subroutines Procedures (Cont.) 
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INTERNAL 

R. BATTIN 

S. COPPS 

G. DIMOCK 

J. DUNBAR 

G. EDMONDS 

P. FELLEMAN 

R. GILBERT 

K. GLICK 

K. GOODWIN 

E. GRACE 

F. GRANT 

D. HOAG 

I. JOHNSON 

L. B. JOHNSON 

M. JOHNSTON 

J. KERNAN 

J. KINGSTON* 

A. LAATS 

L. LARSON 

R. LARSON 

E-2260 

DISTRIBUTION LIST 

T. LAWTON (MIT/MSC) 

R. LONE'S 

F. MARTIN 

B. McCOY 

R. METZINGER (2) 

G. MUELLER 

J. NEVINS 

R. RAGAN 

J. RAINES 

J. REED (10) 

R. SCHULTE 

N. SEARS 

A. SEWALL 

W. A. SlARNICKI (25) 

G. SILVER(MIT/KSC) 

W. STAMERIS 

R. TINKHAM 

R. WEATHERBEE 

P. WEISSMAN(MIT/MSC) 

R. WERNER 

W. WIDNALL 

W. WOOLSEY 

APOLLO LIBRARY (2) 

MIT/IL LIBRARY (6) 

*letter of transmittal only 



External: 

NASA/RASPO 

AC Electronics 

Kollsman 

Raytheon 

Capt. M. Jensen (AFSC/MIT) 

MSC: 

National Aeronautics and Space Administration 
Manned Spacecraft Center 
Houston, Texas 77058 
ATTN: Apollo Document Distribution Office (PA2) 

C. Frasier 
T. Gibson 

KSC: 

National Aeronautics and Space Administration 
J. F . Kennedy Space Center 
J. F. Kennedy Space Center, Florida 32899 
ATTN: Technical Document Control Office 

LRC: 

National Aeronautics and Space Administration 
Langley Research Center 
Hampton, Virginia 
ATTN: Mr. A. T. Mattson 

GAEC: 

Grumman Aircraft Engineering Corp9ration 
Data Operations and Services, Plant 25 
Bethpage, Long Island, New York 
ATTN: Mr. E. Stern 

NAR: 

North American Rockwell, Inc. 
Space and Information Systems Division 
12 214 Lakewood Boulevard 
Downey, California 
ATTN: Apollo Data Requirements 

Dept. 096-340, Bldg. 3, CA 99 

NAR RASPO: 

NASA Resident Apollo Spacecraft Program Office 
North American Rockwell, Inc. 
Space and Information System Division 
Downey, California 90241 

AC RASPO: 

National Aeronautics and Space Administration 
Resident Apollo Spacecraft Program Officer 
Dept. 32-31 . 
AC Electronics Division of General Motors 
Milwaukee 1, Wisconain 
ATTN: Mr. W. Swingle 

GE RASPO: 

NASA Daytona Beach Operations 
P. 0. Box 2500 
Daytona Beach Florida 32015 
ATTN: Mr. H. Lyman 
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(1) 

(3) 

(2) 

(2) 
(1) 

(125 & lR) 

(122 & lR) 
(2) 
( 1 ) 

( 1 R) 

(2) 

(3&1 R) 

(18&1R) 

(1) 

(1) 

(1) 


