























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































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 translation ¢ "
(omt, | 8 -X translation C 1,
9 +Y translation C 1,2,3
10 -Y translation B 2,4,6
11 +Z translation B 4,5
12 -Z translation B 249
13 Attitude hold A 2,6
14 Auto stabilization A 1,5
15 Attitude control out of detent A 1,2,8
32 1 Thruster 2-4 fail E 0,2,4,6
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 0,2,4,6
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 0,1,4,5
(eomt. ) 9 LR range low scale C 0,1, 2,3
10 Block uplink input B 2,86
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 FErasable 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: V11 NO1E
XXXXE, where XXXX is address desired

2, Monitor R1 for contents of address.

The data displayed in R1 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 IP00:

Key: V37E 00E

2. Start update:
Key: V21 NO1E

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.
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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: V01 NO1E

Load address:

Key: XXXXE, where XXXX is address of data to be verified
Verify data word in R1,

If the data in a number of sequential addresses are to be verified,
Key: N15E

Verify second data word in R1

Key: ENTR

Verify third data word in R1

Key: AENTR

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.

2,

3.

Set digital event timer (DET) to zero.
Obtain SC rates of less than 0.1 degree per second,

Key: V25 N21E
ENTR
ENTR
ENTR/START Event Timer
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4, V16 N21E
XYZ PIPA COUNTS

5. AT T + 32 sec-VERB

T+32
(X) R1 (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 k%



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.

2,

Perform IMU realign program P52,

During gyro torquing routine (R55), record gyro torquing angles
(FL V06 N93) and time (to nearest 2 minutes), and command gyro

torquing (PRO),
After two hours repeat steps 1 and 2,

The last recorded.torquing angles is the uncompensated gyro drift in
degrees to the nearest 0, 001 degree. Convert to MERU by the follow-

ing formula: - Torquing angle (deg)

Time (hours)

D X 67 meru

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: V11 NO1E

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

Flagword Address
0 T4E
1 T5E
2 T6E
3 TTE
4 100E
5 101E
6 102E
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Flagword
7
8
9
10
11
12
13

Check flag status in RIl.

Address

103E
104E
105E
106 E
107E
110E

111E

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:

Key V25N 7E
XXE
XXXE

XXXXXE

XE

Rev. V

or

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

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'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 l

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),
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SYNPTOM [ PROCEDURE REMARKS
G&N | ‘'
[15C cont - yes [Z] Power g (D) At Lc Functions Lost,
L6 AGS | ad o ParfarmiGe
| [ (GCin stoy?| ' power up LOCEAJLED This R1 readout indicates no
RED LGC FAIL signal toLGC
i NO Can LGC be
wered up 7
Lighted in STBY and OPR Lo P Subsequent LGC malfunction
modes by: | VES indication Lost
Prime power (ailure or | N 5 AnyDSKY | ¥ES ﬂ NO
Scaler failure, ny 7 "y 11 DSKY will not accept inputs,
Lighted for 5 sec in STBY or 16C 1t status Lt on 7 PROG L1 on ? 4 force a restart by sin::‘lil:c- )
OPR mades by repaated | | o continuausly 7 NO T YES ously pressing RESET and
10,9 pps) issuance of MARK REJECT pb's.
counter failure or double/ | YES _’]
frequency scaler failure, Display ALM
Lighted for 5 sec only in l 7 code @ Transient condition could have
OPR mode by repeated 1] Input chan ck G&N existed in either LGC or CIW
(0, 4 pps) restarts. | o V 11 NIOE @ o V5 N9 YES systom,
Restart is caused by: 3% ¢ perform action for
RUPT 1OCK | ves [8] YES | «diplayscaiarm:’ | RESTART
T1C TRAP DSKY operational ? 0148 RESTART Iton? Do not use LGC control for
OSCILLATOR FAIL | NO InAof Rl ? altitude maneuvers,
PARITY FAIL ‘——’Nu
NIGHTWATCHMAN | q> NO RES DAP unusable; the T6 counter
or VOLTAGE FAIL. | m @ @ controls DAP et firing time.
Lighted for 5 sec only in LGC FAILED
STBY mode by repeated ll.[ 12] LGC self ck . Display of forward & Lateral
{»0, 9 pps) issuance of | q) Velocity & RR Designate
VOLTAGE FAILURE of | CIW FAILED OR o Perform LGC sell Lost.
+ 28v, + ldv, or ¢ &y LGC LT RELAY IN ck (SSR-1) RRILGC 1nterface lost
power suwli;s. DSKY FAILED No LGC FAILED @ i 0
| Self ck OK? - MU cannot be fine aligned.
P @
.H] NG IMU cannot be coarse aligned.
LGC Lt still ON 7 TRANSIENT Align by caging andlor fine
. MALFUNCTION align.
s
l @ (P @ Us‘l IMU for aftitude reference
nly.
[16] ves [ vES 18] o
Light came on = Light goes out
during maneuver ? alter maneuver ? COUNTER FAILED
NO NO s
9] s ves (2] NO
RA POWER = isvainzorrr [
ON
gnate or search
NO being done ?
YES 8
E—
SLEW s SHAFT OR
Light out ? TRUNNION
. COMMAND
No }.—— REGISTER FAILURE
23
o RR POWER
s i
AL
Liht out ? L :
NO 24
SHAFT OR
TRUNNION CDU
COUNTER FAILED

|
|
|
|
|
|
|
|
|
|
l
|
I
1
|
|
[
[
|
|
|
[
I
|
|
|
1
|
|
|
l
|
I
|
|
[
|
[

2 GYRO TORQUING
CK

e YES
is IMU POWER on ?

f NO

SVILNIE ves [ 2] wait for gyro tor-| ves
F—e={ quing to terminate GYRO TORQUING
4,5inDolR1? (Dof RI ‘CHANGES COMMAND
= to0orl REGISTER FAILURE
Lights Out? g
NO
1
—— 30 wait for cosrse
B COARSEALIGN] - ion to terminate | ves |21
[VIINGE [—s={ (0 OF RL CHANGES | o] |y commAND
1% REGI STER FAILURE
5 IN D OF R1? Light out ?

19

LGC FAILURE

)
o IMU OPR
POWER OFF

NO NO

Lightout? |

k§

©

u]

LGC/IMU

INTERFACE
FAILURE

Table 6=3.

G&N Malfunction Procedures
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SYMPTOM PROCEDURE
s A S .
1 2 1 3
Guid Cont -AGS | Display AL Code | [ Trouble Shoot TEN
1S ESTABLISH Att Hold VOSNO%E ;;',' i;s ?Iaélm C(:o
PROG ALARM o o -
00717 10717
RED LIGHT ONp o 3m
NO 04777 14770
LIGHTED BY: orm
PIPA FAIL DURING —
THRUSTING Dispiay
IMU FAIL, OR YES
1CDU FAIL
00777
PIPAFAIL IF: ————E]
NO PIPA PULSES
FOR 312.5 4 SEC
BOTH +AND-PULSES, pan
OR A LONG TIME (1,28
10 3.84 SEC) WITHOUT
AT LEAST ONE + AND —
ONE - PULSE T G512
IMU FAIL IF:
ANY GIMBAL SERVO ) onn 7]
ERROR - 2.9 MILLI-
RADIANS FOR 2 SEC 017
OR MORE, LOSS OF
3200 CPS PWR OR
LOSS OF GYRO B
WHEEL PWR. =——-—a={8& 12
1CDU FAIL IF: —
FINE ERROR > 1.0 VRMS, 58 812
COARSE ERROR > 2.5 VRMS,
READ COUNTER LIMIT CYCLE
160 CPS COS (6-9)- 2. OV,
OR + 14V PWR SUP FAILURE
2 Q
4] ves 2] PIPAFail chck 2 LTI 7]
AVE G VOINIOE VI6N2IE Observe PIPA
ON? 33 Ry, Ry Ry for 30 SEC FAILED
NO 0,246 InAdR, Any register Make 0
Change or Change
NO More Than 20 Counts
[
[no
‘ 1 @
8 | IMUFail Check [9] staLoop Check 10] 1]
VOINL0E YES Attitude Mon = PGNS | NO MU PIPA DETECTION
0 — &V;"NR“R FAILED CIRCUIT FAILED
0,2,4,6,inAdR? Stable? L 2 0
[ YES
6
NO 1
12 i K 13] 1CDURead | 14 1
'J G i Chg YES [ Counter Check | ygs -—] Vi YES "2] LGC
0,1,23,in V40 N20E FDAL Total Attitude and INPUT CHAN
BolR) Zero CDU'S) Rys Ry Ry Agree FAILED
1SS Lt Still on?
oy @ N { 1
1] 6 ourur 7] conminue 18] i
CHANNEL NORMAL FAILED
FAILED OPERATION

©)
©)

@ @ &

REMARKS

PIPA Failure During Ave G will
cause an 1SS Lite which will go
out uponTermination of AVE G.

LGC Monitor & Control of
Thrusting & Computations
Using aV Lost.

All IMU functions Lost.

Subsequent PIPA
Malfunction indication Lost.

Subsequent indications of
1SS failure lost.

IMU May be Used as a Total

Attitude Reference only, LGC

IMU Attitude | nterface Lost.

The alarm codes shown
indicate causes of the 1SS

alarm, Some of these alarm
codes indicate more than
one cause for the 1SS alarm.
The alarms codes with mul-
tiple indications will require
entrance into the remaining

procedure at more than one
point to verify all possible
causes .

P

’
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lvzs @

1o sy
+ VRN Y 8) R1ASOUT

S A ORIGINAL
oy
| i i i | ACA BREAKOUT
R1 - Correct ? SRS
YES
B
This ACA
Check
0.K.

Table 6-3. G&N Malfunction Procedures (Cont.)
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SYMPTOM PROCEDURE REMARKS
3 1 2 1. Closing Thruster
L] arremer 1o . Regain CONTROL Pair Quad Sw's sets
RCS FAILED STOP firing NO o STOP Firing and o vehicle Thruster fail bits
ON H isolate failed Quads in CHANNEL 32 and
*CB: ATT DIR CONT by Thruster Pair * RCS sys A & B Thruster Prevents L GC from
=..pen Quad switch Action PAIR Quad Switches issuing jet ON
Does Firing STOP ? —open (those not asso- COMMANDS.
YES clated with failure) o
© CB: ATT DIR CONT-Close 2 Rl will display
e ACA: Null rates as 67777 when no
CES necessary with Dir or il umspliEs
i HARDOVER COMMANDS b e
J commands are
present in channel
@ ‘ 3 2 3L
3. R, will displa
..4..] Configure for 5] Monitor Contents ? .iJ Monitor Contents ,L] LGC 1 play
Tmumfhw"ng ol LGC of LGC Output Channel 5 00000 when no
INPUT Channel 31 o Output channel jet COMMANDS
o THRUSTER Pair YES cail are present.
switches (ALL) - closed o] © VOINIOE ° VOINIOE
o ATT Cont. Switches L ot 4. LGC Control of affected
Mode Cont. 67777 in RI ? R1 = 00000 ? RCS Jet Lost,
o Mod: '(:To:ml Switches NO YES
= d of affected RC
o CDR &LMP ACA - Neutral @ @ 5 ;’;:u“" Pmm‘s_
o CDR &LMP TTCA - Neutral __3:] - ._9.]
o CDR & LMP TTCA/TRANSL % Monitor Contents LGC
—ENABLE of LGC Channel 6 5
| ot e
* VOIN10E Fail 0
6E
00000 7 7. Use of LGC for
Rl - Translation is lost.
YES
[10] @ 5
Does Rl Con({in
ONE of the following g, 58 - 12 COR [13]
X 37 XX TTCANTRANS TICA ‘CON'IACI JET DRIVER
X 57 XX Disable failed FAILED ON
X 67 XX YES closed
X 13 XX R1 = 677777
X 75 XX
X 76 XX s
NO
NO 14
—l—ll LMmP YES —J LMP
TICA/TRANS TICA CONTACT
disable failed
closed
Rl = 67777
NO
1
[
CHANNEL
3
failed
S S — N J
)
T ach | 1] '""é'n.cc':'""" 2] L6¢ sSR @ Capabality of 1his ACA's
TROUBLE SHOOTING— - -»—4"_ e ] INPUT CHAN 2.5 switches l,l:ulsl or
PROCEDURE LA e v (o FAIL 5 | a LPDI Lost 1n alfected anis.
et R1 Correct?
. Ve

I



5

SYMPTOM

TTCA
[TROUBLE SHOOTING

5 R

PROCEDURE

MIN IMP
1ROUBLE
SHOOTING  f—
PROCEDURE

REMARKS

@ Leave TTCA/TRANSL

PROCEDURE
1 | Input Channel 2| Alternate TTCA 3
R W ST ) S ”
b oo e = N0 T ot es O INPUT CHAN
+ USRI WS CLOMO IRANSLATION 1 Lach Asiy FAIL 2 ] 1
AHIUDE Cont Mg Conl SRR |
By Rl - Correct?
. v
YES
st Pl
o
. 4 ORIGINAL
SN TTCA BREAKOUT
R1 - Correct? FAILED OPEN
lv:s
o +X 67677 =Y 66777
riex Ceoxs =X 67577 +Z 6577
+Y 07371 -Z 6377
1| CONFIGURE 2] Monitor 3 Jooes N
for TROUBLE Contents of BCDE in Rl @ ATT Control =
SHOOTING CHANNEL 31 Represent £s Pulse
NO _ | Min impulse (Axis for which
© MODE Cont - off [ | ® VIINI0E COMMAND? COMMAND is | ygg
@® ATT Cont - MODE 31E NO present)
Control @ R1-ABCDE(octal) Rl = 777777
@ CDR & LMP ACA RL- 777777 .
NEUTRAL ) e In
VES(P
5 7
_:] COR & LMP ) oo - conor e
el 31 FAILURE ACA 21120
ACA findividually)= contact failed
ROTATE + & - in in affected axis
ALL AXIS
® OBSERVE Response
INRL
correct Re ?
Ll NETTHE
ACA
(A)NE BOTH
CA ACA"
N LANTS
(DAP)
: 9 FAILED
for
incorrect
response
A ?
7 I; mpes
21/20 contact
failed
open in
11 Affected Axis
ACA Out-of -
detent contacts
failed open in
affected axis

Table 6=3. G&N Malfunction Procedures (Cont.)
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Switches in Last
Position to |solate
Failed TICA.

When switch
configuration

is as in block |
LR mn |
is normal

Display. |

Correct Rl

displays for
minimum .
impulse 1
commands
ABCDE
-Roll 37731
+Roll 37757
-Yaw 37767
+Yaw 37773
-Pitch 37775
+Pitch 37776

Display "
representing . i
command pre- ¥
sent will be

the same as in

'"2"" above

except A-7

(because ACA

1s not out-of -

detent)



SYMPTOM PROCEDURE REMARKS ,
1[o1SPLAY ALY LUl 2 ®
N T 2 RAG AL PROGRAM ALARMS ARE OF THREE CLASSES:
PROG . LN o MAIN ALARM-ALARM CODE DISPLAYED.
RECOR Do ARM E:‘lévomlpff = PROGRAM HALTS AWAITING CREW ACTION.
R1,R2,R3 ALL ZEROS? CHANNEL FAILED * SIDE ALAT-ALARK COOE HOT DISPLAYED.
YELLOW
NO
® ILGC CAN STORE MULTIPLL ALARM S  FIRST
OGN AN | 15 l - e s o o
OR BY BAD PIPA 3] 4 Joreser e pusn THREE ALARMS ) SR S
PROGRAM *PERFORM
ALARM ®  PROCEDURE
FOR DISPLAYED
ALARM ©)
ALL PROGRAM ALARM INDICATIONS LOST
If Program Lt is on Perform
@ 1 2 l * VOO Alarm Procedure before Procesding.
ALL DSKY ¥ SR |
RESTART REGISTERS ——e| ALARM 01107
BLANK? DISPLAYED? 3 I 1 | START (@) Resurts at a nigher rate than 0.9
“ pulses/sec will trigger LGC light.
YELLOW NO Restarts at a rate higher than
1"" 0.6 pulsey/sec will sustain LGC light.
LIGHTED BY ANY 3 F
OF FOLLOWING: J ATTEMPT.RESET —] CONTINUE Recurring Restarts ot a rate insulficient to
PARITY FAIL, « RESET Pb- PUSH NORMAL trigger LGC light,
;‘g';; :opcx. OPERATION
NIGHT WATCHMAN RESTART LT OUT? () Au tec runctions os
OR NO
VOLTAGE FAIL
] A] v :
L6¢ PROGRAM | YES CONTINUE
T, ON? ®  RUNNING? T e
on
NO
_9_l 10 4
+ Guld Cont - AGS * SIMULTANEOUSLY | ng
Contact MSPN || PUSHRESETAND [—af  MOC
. VI MARK RE)
* Walt 1.5 Min RESTART LT OUT
* V€ YES
* RESET P - PUSH
RESTART LT OFF
SSR
| Yes FRESH
START
3|
This R1 ressout indicates 1MUY
1| ATTEmPT Restr 3 JNPUT CHAN cuc?@ 4 b 5 ® tomparature within limits
¢ YES % YES ouTPUT
Temp - RESET Po -pusH |—f o YOI ; e AL
FAILURE
TEMP LT OUT? 0.1,23inActRl 13,5 7inDol R @ Transient sbnormel condition
YELLOW Iﬂs TNO NO
LIGHTS WHEN ALL IMU Temp abnormal
IMU TEMPERATURE i-] CONTINUE ‘G N s':::m -,—] TEMP 2 @ Ind!atlons Lost. Temp
15 0UT OF LIMITS, NORMAL Pactormanceslilhe :isw'lﬂ 6 available from MSFN only.
<126.3 OR >134.3F OPERATION . unaffected by IMU il
:cn out of tolerance
lor at least :
nmmm‘; -1% Min @ IMU may be used as long
critical maneuvers can as FDAI indicates that
u.c:r'mnuu within the IMU is STABLE.
0 o] M O O]
MSPN REPORTS
*CMD FDAL - PGNS | po IRIG & PIPA YES IMU
*LMP FOAL-AGS  [—of  PL F—e]  TEMP SENSOR
(Attitude Mun Switch) : FAIL
CMD FDAL DRIFTING? TEMPS NORMAL?
YES NO
(1] (©
My
TEMP CONTROL
FAIL

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

SYMPTOM PROCEDURE
10 i
LIGHT SIGNIFICANT ONLY
eSS V| ATTEMPT RESET AT OF KA ©) DURING R OR LR USE.
TRACKER «RESET Pb-PUSH | N0 :ﬁlNlﬂE LY gg}ml
_ ) FAILED THIS R1 Readout indicates
TRACKER LT. OFF? 0,2,4,6 INCof R
o a RR CDU FAILURE.
YES
o ALL TRACKER ABNORMAL
RR COU FAILURE i
RR DATA NOT GOOD 4 ] zero e cou's INDICATIONS LOST
LR DATA NOT GOOD . VAON T2
RR COU FAILURE
COARSE ERROR HIGH TRACKER LT OUT? L';:";SI:ESL“NOR'ML
e mor I
UP LINE HIGH
14VDC +4VDC 5] @ _i] 1 X ’L[ @ Due l:) an abnormal
RR DATA NOT GOOD CONTINUE ves | WAITa seconos | wo | RRTOLCCMODE | - condition within
RANGE TRACKER NORMAL e VAINDIE | e RR CDU Channels,
il OPERATION <LOAD +30° SHAFT CDU FAILED RR is not operative
FREQ TRACKER [TRACKER LT STILLOUT? ::gl;s”" TRUN :'HQHLGC f}:n;roi
1S not available
ACQ VAINTE for STATE VECTOR
LR DATA NOT GOOD ANTENNA DRIW'S UPDATE. However
RANGE DATA :aor 600 TO ANGLES LOADE RR is operative in
VEL DATA NOT GOOD YES ?'li:vcl:?:o?)g]so
.l] N 6
RR COU (©) Abnormal RR cou
FAIL indication Lost
DETECTOR :
FAILED
1l
1 IMU IN COARSE ALIGN AND
! 2 3] REALIGN IMy &) MUST BE REALIGNED TO A
GIMBAL NO ATT YES INERTIAL *V37E 00 NEW INERTIAL REFERENCE .
LOCK oz [~ 7 REFERENCE || *VAINXE
J (MGA > 85°) LOST +00000€
YELLOW o +00000€
L * VAON 20
LIGHTS WHEN RESET Pb-PUSH -
MGA > 70 [4] *REALIGN IMU
MANEUVER (P51 otc)
$1C T0 REDUCE
MGA
12 ALARM CODES
continu 1 2
“‘J vES "‘] @ Perform Subsequent
<RESET UPLINK LGC ground updates
01108 T FAILURE by voice link.
UP TELEMETRY ALARM RECURS? @ Uplink data being sent
TOO FAST NO when alarm occurred
should be retransmitted.
3]
CONTINUE
NORMAL
OPERATION
SSR
onow
3 [ 1
PHASE TABLE ERESH
DOES NOT START
AGREE AFTER
RESTART

Table 6-3. G&N Malfunction Procedures (Cont.)
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SYMPTOM PROCEDURE REMARKS
12 ALARM CODES
H I (1) 155 TURN ON DELAY
* REINITIATE L N REQUEST DISCRETE
TOR 5 INA OF R Iss
00207 IssTurnon HESel  LOR G O rreRr Ly :sntzgum RECEIVED
GLN POWER |MU .
ALARM RECURS 7 gt posn
N
1SS TURN ON l Y
NOT PRESENT [4] :
FOR 90 SECONDS CONTINUE SSR
NORMAL
OPERATION 1 ] 1
16C SEF
CHECK
1 2 t] (1) 155 OPERATE DISCRETE
+ PERFORM “VOINLOE NOT BEING RECEIVED
00210 IMUTURNON  [YES  *30E L&, 155 BY LGC
FAILURE
0 NOT-OPERATING ALARM RECURS ? 20R 3 IN C OF RI?
o "
4]
' CONTINUE SSR
00213 NORMAL
OPERATION i1
WITH TURN ON 16C SEUF
TURN ON REQUEST CHECK
[T] 1 ~CONTINUE 3
1) 00211 WILL ONLY OCCUR
1S ALIGNMENT ALICHMENT * PERFORM ® DURING COARSE ALIGNMENT
00211 * RECORD GYRO FINE ALIGN EITHER BY AN AUTHORIZED
o TORQUING ANGLES CHECK P52 PROGRAM OR BY A DSKY
i ANY TORQUING COMMAND (VAIN20)
COARSE ALIGN A > 10°7
ERROR I = l
(4] 2 5] (2) 1MUMUST BE ALIGNED BY
COARSE AN ALIGNMENT PROGRAM
ALIGN ﬁg:w‘t‘ (BY GYRO TORQUING RATHER
THAN BY COARSE ALIGN)
PROBLEM OPERATION
N Q@ MU usABLE only
00212 as a Backup attitude
2 l 5 Reference.
PIPA FAIL
@ Downlink data
. -Push Transmitted at time
:EIS:ITT:TE 1SS MODE @ of alarm may not be
00217 CURRENT PROGRAM gm’uc;‘['"c correct.
BAD RETURN ALARM RECURS 7
FROM STALL o °
ROUTINE
3
CONTINUE
NORMAL
OPERATION
an RESET Pb ®
YES DOWNLINK
01105 BusH =1 FaILURE
DOWN TELEMETRY ALARM RECURS 7
100 FAST o l
CONTINUE
NORMAL
OPERATION

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

12 ALARM CODES
(continued)

S at e T

01103

UN USED CCS
BRANCH EXECUTED

01104

DELAY ROUTINE
BUSY

0l201

NO VAC AREAS
AVAILABLE .

01202

NO CORE SET AREAS
AVAILABLE

01203

WAITLIST OVERFLOW

1 .
SSR
01206 © RESET Pb-PUSH
=TT

2ND JOB ATTEMPS TO GO!
T0 SLEEP VIA DSKY LGC
PROGRAM Self TEST

01207

NO VAC AREAS

AVAILABLE FOR MARKS|

01210

2 PROG TRYING TO
USE SAME DEVICE

ol2ll

ILLEGAL INTERRUPT
OF EXTENDED VERB

01301 .

ARCSIN/ ARCCOS
INPUT TOO LARGE

01302

SQ. ROOT CALLED WITH
NEGATIVE ARGUMENT

01501
DSKY ALARM DURING 1
INTERNAL USE
o TERMINATE
THRUSTING
01502 5 c-‘m'x'."
ORDITAL
TLLEGAL USE PARAMETERS
OF FLASHING AND INITIATE
DISPLAY ORBIT CHANGE "
e i TARGETING &
THRUST AS
Pl NECESSARY

VG INCREAS ING

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

PROCEDURE REMARKS
1 2) 3 4] - voinoue ® | O &y o110 1550
+ V3TEE 00€ 13746 Rz 0000 for 52 sec
Lec . V2SNOLE LGC || * RECORD 0000L] . gecor
SELF TEST 1365E PROBLEM R1 - (ERCOUND RI - (SKEEP4)
EEE LT ON R2 "SCOUNP ’ + ENTR @ SUBSEQUENT USE OF LGC
« VISNOIE . cgs'&mlm *h - 1377€ IS DEPENDENT ON MSFN
1365€ < - + RECORD EVALUATION OF SELF TEST
* V2IN2TE _ w”'n““" R1ASKEEPT) DATA
106 RECORD ¥ "}A‘SNFZM” 10 @ PROBLEM IS IN ERASEABLE
+ REY REL RI - (ALMCADR) ALMCADR MEMORY.
SKEEP4
00002 SKEEP 7
R2337 SCOUNT? TERMINATE USE OF LGC
IVES @ LGC self check tests only
9 erasable and fixed memory:
—] other internal LGC problems
LGC cannot be determined by
CHECKS OK LGC self dheck.

O)

©) !

Problem is in
fixed Memory.

[Ohre RMINATE SELF TEST [5] sHow AnKsuM 6 ). pro
N CHECK MAGNITUDE Of « REPEAT STEP 7
e AT e  mw Mol UNTILRZISE |-
THE SAME? THEN TERMINATE
+ CONTINUE NORMAL *VolE '
FLVOSNOL (V346)
OFERATION RI4SUM OF CELLS) NO
R24BANK #)
[8 Frransmir sank
NO. (R2) T0 MSFN
“KEY PRO
+REPEAT STEP 7
UNTILR2 1S 43,
THEN TERMINATE
(VI4E)
(1) supsEQuENT TRANSLATION WiLL
o BE 2 KT USING SYSTEM A,
1
L6C Yaw P SUBSE!
LYES o AXIS? QUENT TRANSLATION WILL
QUAD FAIL BOTATION 15 ® BE 2 JET USING SYSTEM B,
- § UV [Tk oemeRminATION
3 JJET DETERMINATION AN INPUT
3] ouTPUT CHANNEL | JET  |CHANNEL
CHANNEL | T 6 3
TRANSLATION 2 w0l | 7
DIRECTION? 00001 | 1 o002 |3
00002 | 2 00004 | 15
00004 | 5 00005 | 15,7 | x1m3
X OR |YZ 00005 | 5,1 00010 11
o012 | 6,2 o012 | 11,3 | xrer
00020 | 9 00020 | 12
oM | 9.5 0000 |8
00040 | 1 00100 | 4
00050 | 10,6 00120 | 412 | xm
00100 | 13 020 | 16
0020 | 14 00240 X161
7] JET DETERMINATION
ouTPUT INPUT
cnameL 6 *'%| T lcnanmeeL 31
oo00s |-z 153 | xam
ool |4z 7| st
6] JET OETERMINATION | | SOB9 (7| 48 1 XA
Joutpur INPUT L
o o] s [oIwel,
00021 [-x [1,9 [ xrs77
00042 [+ [2,10( X7677
00104 |-X |5, 13| X757
00201 | +X |6, 14| Xx7677 ]
SYSTEM A -
XTS -2,4,5,8,10,11
1)) 0) 115 2
* KEY V 48€ SYSTEM B - < Rey vase
FL VOl N4 p ES-13.60.9.02 | 4 |FLvOl M6
ABCDE IN RI 14,16 i ABCDE INR1
INLOCATION B OF RY  [FATiED JET TN SYSTEM IN LOCATION B OF R1
LOAD 0 o LOAD 1

Table 6-4, Special Subroutines Procedures
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SYMPTOM PROCEDURE REMARKS
(1] Restone O 2] ReSTART oAP |3 @ State vector and LGC time
ERASEABLE & REESTABLISH should be updated. All non-
MEMORY REFSMMAT pad-loaded parameters, except
time & state vector, will be
FRESH «Contact MSFN * VAgE YES properly updated by LGC
START o VI4E * DO P51 program in their proper
(ERASEABLE Dump sequence as if LGC had been
Downlink) WAS FRESH turned on when Fresh Start
«DO P27 START ENTERED occurred.
AS NECESSARY BY V367
0 () Extended v7a permits i to
examine all pertinent erasable
—3_] 1 locations to determine if any
parameters need reloading.
DOES 1w CONTINUE
;ga: START ) & NORMAL @ DAP is shut off by Fresh
OPERATION Start & must be re-initiated,

Iv:s

5]
LGC
FAILURE

Table 6-4. Special Subroutines Procedures (Cont.)
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DISTRIBUTION LIST

INTERNAL
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External:

NASA /RASPO (1)
AC Electronics ' ' (3)
Kollsman (2)
Raytheon (2)
Capt. M. Jensen (AFSC/MIT) (1)
MSC: (125 & 1R)

National Aeronautics and Space Administration

Manned Spacecraft Center

Houston, Texas 77058

ATTN: Apollo Document Distribution Office (PA2) (122 & 1R)
C. Frasier (2)
T. Gibson (1)

KSC: (1R)

National Aeronautics and Space Administration
J.F. Kennedy Space Center

J.F. Kennedy Space Center, Florida 32899
ATTN: Technical Document Control Office

LRC: (2)

National Aeronautics and Space Administration
Langley Research Center

Hampton, Virginia

ATTN: Mr., A, T. Mattson

GAEC: (3&1R)

Grumman Aircraft Engineering Corporation
Data Operations and Services, Plant 25
Bethpage, Long Island, New York

ATTN: Mr. E. Stern

NAR: (18&1R)

North American Rockwell, Inc.

Space and Information Systems Division

12214 Lakewood Boulevard

Downey, California

ATTN: Apollo Data Requirements
Dept. 096-340, Bldg. 3, CA 99

NAR RASPO: ' (1)

NASA Resident Apollo Spacecraft Program Office
North American Rockwell, Inc.

Space and Information System Division

Downey, California 90241

AC RASPO: (1)

National Aeronautics and Space Administration
Resident Apollo Spacecraft Program Officer
Dept. 32-31 '

AC Electronics Division of General Motors
Milwaukee 1, Wisconsin

ATTN: Mr. W, Swingle

GE RASPO: (1)

NASA Daytona Beach Operations
P.0O. Box 2500

Daytona Beach Florida 32015
ATTN: Mr. H. Lyman



