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NOTE OF

INTEREST - AS-205/101

Two items of interest concerning the Temp Cautjon which occurred during

the AS-205 sims on May 28, 1968:

§

W"k

FC35:RAPrecourt: san

The astronaut mglfunction procedures/ indicate that the reset
button on the DSKY should be pressed in an sttempt to clear

the indication. This is erroneous since the reset button will
not clear the Temp Caution indication. The only thing, aside
from an additional malfunction, which will clear this indication
is a return to normal of the IMU Temp Within Limits signal.

The G&N System is designed such that IMU Temperature Within
Limits signal is wired directly to an "or" gate in the CMC,
the other input to the gate being Channel 11 bit 4 set. The
output of the "or" gate controls the DSKY relay circuit which
operates the Temp Caution light. This means that either the
Temp Out of Limits (inverse of Temp Within Limits, a logic "1)
or Channel 11 bit 4 set will cause the light to come on. This
was not the case in the sim of May 28. It appears that the
CMS is configured so that only Channel 11 bit 4 operates the

Temp Caution.
_) . / i) - -l

Richard A. Precourt
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sCs NO 9 | withRHC? | YES [GaN
; i U
13] Limitcycle on | YES [Gan NO RHC ROUTINE
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translation ? =) ]l 1 =1 [l B
| RCS FAILED ON O THC ROUTINE
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3 3 - % B W
T o Eroaor="
GUIDANGE-AND-NAVTGATION > - - i ]
- w L___kﬂ_&r S 5,}?;77 % @ An R1 of K7777 indicates no jet
LY LY, X R '5 1 commands into CMC.
: RCS 1 | Input chan check 2 | Input readout - s - 32 %
: Failed P e EONT Clic ROTATION U - V
K- 2 ® CMC MODE- +ROLL % fz757 | £7/ ¢
b I FREE -ROLL / [Xp737 P
0‘ : | ©5CS/HAND CONT Al S S
A PWR - BOTH 1
o // o ®RHC's & THC - 773
neutral 67 s . ;
‘«( y v) o VIINIOE Direct switches in affected RHC
\b O;\V | TE NO . R7677 preTe still functional. SCS rate com-
(v & 5 577 3 o. mand with failed RHC still
- / 4 ) é ° R‘e;_?g:’m % 377 short ck Vis 4 RHC No. 1 possible when breakout switches
‘\ \I\ . 1= & @77/7;,‘ R1? < 777 [NO_ [ SCS/HAND CONT |——pof BREAKOUT SHORT closed :n same axis by operable
. R - ’ 777 R -2 RHC. (Hand control power at
Q o £F < o ~Tves L PR -2 operable RHC. )
W e ° I Translation-input ? g7777 inR1?
o
v

Q : | yes |~ NO @
&, y
s = 5| RHCNo.Z 6| RHCNo. 2
I @ —] short ck YES —J &

= —~ ®SCS/HAND CONT —»4 BREAKOUT SHORT

PWR - 1
: ! X7777 inR1?
| ; o
7 THC No. 1 8 | THC No. 2 9 CMC
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®5CS/HAND CONT @5CS/HAND CONT |—pf FAILED
PWR - 2 RMR-1
7777 in R12 (%7777 in R1?

| yss ¢YES
10| THCSYS n| THC sys
—'I No. 1 —] No. 2

| BREAKOUT BREAKOUT

SHORT SHORT

Locking an RHC mechanically
3 opens breakout switches.
NOTE: If RHC No. 1 found
I ‘_El ;fvi/'lAND shorted, analog SCS TM power
may be restored by locking No. 1
operable RHC RHC and placing ind control
power at BOTH.

\ _{A @ @An R1 of 00000 indicates no jet

y commands from computer.
‘l 13 Axis 14 | Output chan £
check

4
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X~=translation ? ® VIINIOE
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‘ O MODE - E_—f
> i eV
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! | o ®RHC
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/ ® Verify R1 readout
“ / | +PITCH 00005
[ - PITCH 00012 ¢
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incorre \l\ R1 correct? NO OPEN
V4 YES bl
e |
3['sc conr - [14] @ cb scs
SCs. PITCH (YAW)
® MAN ATT -
ACCEL CMD ® 5Cs CHAN P%%
(in axis) NO (YAW) - A
Affected axis roll? > ® RHC - CMD +& ~ 15[ @ SCS CHAN
in axis PITCH (YAW) [NO
YES Motion both INO -
directions? »| ®RHC - CMD + & -
in axis
YES Motion both
} 9 directions?
19 [ Troubleshoot 16| @ SCS CHAN Ve
suspected chan PITCH (YAW)
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ROLL - OFF ®RHC - CMD + & -
®SCS CHAN B/D in axis 17 | DRIVER
ROLL - A Motion both NO FAILED frd ]
»lech SCS B/D ROLL 1 directions? OFF
MNA - open s
lech SCS BD ROLL 2 |YES @
MNB - open
O®RHC - CMD + & - +
ROLL 20 | @ SCS CHAN 18 | CIRCUITRY
directions? © RHC ~CMD + & -
YES ROLL
Motion both NO
y directions?
@ SCS CHAN YES - 1
B/D ROLL @ ?xlmeo
-8B
Tt ICIRCUITRY FAILED
SRIESCHD Ve = g OR TWO DRIVERS
ROLL 23 | DRIVER FAILED OFF
Motion borh NO FAILED |
directions? OFF
YES
y
CIRCUITRY
h
ro g':’:r 7 e IZAI;(I-:’$\?\/EEN —
S ? PE &
TROUBLESHOT? CMC & DRIVER SSR-2
CMC QUAD FAIL

@ Affected thruster lost for all auto
coil operation.

Assumes B/D Roll is suspected.
For troubleshooting AC Roll,
replace all references to B/D
with A/C.

CMC RCS operation lost for
affected thrusters,

Direct unaffected but affected axis
lost for all auto coil operation,
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D ANGE=G A B AT TN~ | "
1 CMD RCS maneuvers within soft
' 4,8 ¢ stop region,
/ Checl; D:P / 3 Input chan check 4 | Alternate RHC :}’fﬂx;
oad : check
RHC D% o S o ® RHC—CMD oo AN
Troubleshooting V0! Lt L H m) = + & = in oxis
Routine © RHC #repugt ® SC CONT - CM;_'- @ Verify R1 readout
ofidinal mny @ CMC MODE - R1 correct?
L ion normal ? NO —p»{ ©SCS HAND CONT PWR BOTH
{ 4 Ve N © VIINIOE YES @ Use alternate RHC. For failed
31E ") iy RHG, attitude hold unaffected, but
4 J1 FHC =CMD + &~ “! A" 5 op Ot cont, acc emd, min imp and
J .‘o 4 s, =~ ORlGWAL CMC manual control lost. Direct
® Verify Rl readout " } RHC BREAKOU unaffected but BMAG caging signal
+ROLL (%7757 -PITCH 7775 FAILED OPEN o
-ROLL 37 +YAW 73 !
& \ SRUGHZE SYAW 67 RCS thrusters controlled by
R1 correct? aiiicteldl;};;::el lost for CMC
P == VES 6 | cmc e G
7 e INPUT CHAN
})« Ve / s FAILED OPEN
2 ( eckdDAP \
“| cMC Aute I \ daigfload |
Troubleshooting |—j——g—9| VA . ©5CS CHAN (4) -
Routine \ LVO4N46 { QFF
P load correct? %ﬂ\ 3| ©S/C CONT -
. e
\ NO \ .%MODE * l\] Output chan &%
e | ——“—— [@VIINTOE |
( .f\) | 1( Aftected axis roll? YES i |V11N16:
‘f | / NO ®RHC - CMD + & - Rows
2b { / RO
Suspected | / ® Verify R1 readout
K ;h ' RCS / ( A (AC) 00120
uthort
Y J" | ,_._{ Cutput chan x| + ROLL((:g; 8822(5)
- ROLL (BD) 00012
.VHN125 R1 correcf; ) YES 2 ¥
| ‘  RHC - CMD + & - NO
f \ (in axis)
® Verify R1 readout
+ PITCH 00005
- PITCH 00012 1] cmc
~ YAl oued CHAgllil?;.UJAILED S y
- YAW 00240
NO OPEN m
R1 correct? > CMC QUAD
YES FAIL
=¥ .
Ve
13] sc conr - [14] ® cb scs
SCS PITCH (YAW)
@ MAN ATT - MNA - open
ACCEL CMD ® 5CS CHAN PITCH
(in axis) NO (YAW) - A
Atfected axis roll ? > ® RHC - CMD +'& - _15_j ® SCS CHAN
in axis PITCH (YAW) [NO
YES Motion both NO -8
directions? ®RHC - CMD + & ~
in axis
YES Motion both
\ @ directions?
19 | Troubleshoot [16] @ sC5 CHAN YES
_ﬁM‘L;h“_"_ PITCH (YAW) @ Affected thruster lost for all auto
.:gSL_IE:H?)I:FA C oRHC _%MD e coil operation.
0SCS CHAN B/D in axis ﬂ DRIVER Assumes B/D Roll is suspected.
ROLL - A Motion both NO FAILED —_— p For troubleshooting AC Roll,
ech SCS B/D ROLL 1 directions? PROFF replace all references to B/D
MNA - open r with A/C.
YES o
acb SCS BD ROLL 2 I L B e i
MNB - open + o s pe:a ion lost for
SRHC - CNAD + & ~ affected thrusters.
ROLL ) 20| ®SCS CHAN 18 | CIRCUITRY
= B/D ROLL FAILED OPEN
i S seniEN o
@ RHC - CMD + & - AND DRIVER *
YES ROLL
Motion both NO
y directions? "—W' @ @ Direct unaffected but affected axis
T A lost for all auto coil operation.
» YES v
21 P DRIVER
8/D ROLL @
ENABLED
-B
= % ICIRCUITRY FAILED
P RHICECMD S " OR TWO DRIVERS
ROLL 23 | DRIVER FAILED OFF
Motion both NO FAILED
directions? OFF
YES @
CIRCUITRY
Oth 1l
N i ves I FAILED _[caN
TROUBLES P BOPEN BETWEEN 7
UBLESHOT? CMC & DRIVER SSR-2
CMC‘QJ\JAD. FAIL
Obp &
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4 SYMPTOM PROCEDUR
: GEn 7 e
@ THC Check DAP 3 ' Input check
Troubleshooting data toad o
Robhine v4sfx$§“ o SCS CHAN (4) - OFF
7 ® SC CONT -
THE - CNR MEVR 10 |e cMc MODE%
Motion ncnnc}k't’\ Pl ¢ SCSHAND-CONT \‘
YES TR N\ VI1NI0E focs
\ °
l S 31E ”/’
DAP ® THC-CMD + & = in axis
OADED
INCORRECTLY

|
1~ —H
¢ | B
>l ]
% I
I
. - {
ll NO 12| Output chan check F B ;
Translation > .VIAE‘HOE 1 - A
e A |
Sjecienix ®THC-Cmd + & - (in axis) — ; r:‘l3 & i’
® Verify R1 readout
YES Y 002207 Q ~ i
-Y 00140~ “EE—]
y +Z 00011 i 2
il Output chan & £z 00004 YES L - i
SIS R1 correct ? | o
NO B3
Sl fo viINIoE TSPMANA f
p — 5E L4 MIN M i
/ o THC-CMD + & - X = 5 ks e 8 S e |
/o A i1 o Verify Rl readout [NO 14] CMC oureur Sic. CoNT=as | i
{ 4]y OB % 00231 CHAN  FAILED S CHANIAE P e
i ,}) (Ac) ©oal =X 00146 OPEN © THC-CMD + & - {
\ *dy (f J) ©o 220 R1 correct ? .._s_’_‘“_‘YE ’_‘HIL 2 £
* Transl normal ? === |
~A we= \ R P 2 YES ———d
~23 (e \ : 3
~24 (BB )!‘/’[9 G&N @
CD 17| circuitry GaN
FAILED OPEN
FAIL BETWEEN CMC m
~. AND DRIVER cme UAE§AIL
<«
Z= — N@sonr
MIN IMP 1 k DAP data | 2 < \ o T
Cont o VABE YES L ,/f’" & neo DLy
N .
Motion normal ? -
e
[NO— o
@ 4 [MIN IMP cmd check 5] Inoxis |y 6] cmc @ SnRlol ot indicates o MK
] h ® MIN IMP CONT - | _YES ,|® SCS CHAN - A RTERNAL S
4 nput chon check CMD + & - in axis @ RHC-CMD + & - PROBLEM

® SCS CHAN (4) - OFF ® VERIFY R1 readout
® SC CONT - CMC YES +ROLL  XXX57 Motion normal ?
® CMC MODE - FREE -ROLL  XXX37 NO SN
® RHC's & THC - neytral +PITCH  XXX76
® MIN IMP CONT - neutral ~PITCH  XXX75 SSR-#

v 131;;05 +YAW  XXX73 7| o SC CONT - 5Cs CMC SELF TEST

- YAW XXX67
e s OMAN ATT - MINIMP (in axis) [NO
ect ? 8RHC-CMD + & - (in axis)

NO
= Motion normal ? RHC Routine @ CMC MIN IMP lost, SCS MIN
y : IMP available with RHC in LEB.

YES - y
BT 10  MIN IMP 3
CONT

CONT

BREAKOUT BREAKOUT
OPEN 8 | CIRCUITRY

: S FAILED

71 OPEN

BETWEEN CMC
AND DRIVER

p
v

-

SHORT

CMC QUAD FAIL

Troubleshooting P FLVOAN4S RRECTLY / s el
Routine % © MIN [WFCONT - N i A hfced
rep: mnvr e~ i
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=
SYMPTOM PROCEDURE REMARKS
. GEN % v BUSMGEQTEABIOATION” .
) Z : :
/ THC i Check)?(l’ 3 Input check
Troubleshooting data toad &~ DIRECT-R »
Routine wﬁf\"%g“ © SCS CHAN (4) - OFF
7 ® SC CONT - CMC
THE - MR MRVRY 10 |'e CMC MODE = FREE # L
Motion nom}'ﬁ'{ B ¢ <CSARANDCONT L W
e PR~ BOTH- (pct
YES N\ ® VIINIOE /‘ﬂf
| N 31E 7
DAP ./ ® THC-CMD + & - in axis |
LOADED ® VERIFYR] READOUT 4 @ Translation lost in CMC modes
5t +X | R7677 for affected direction.
INCORRECTLY e :
— +Y 377 CMC
Y 777 INPUT :
+Z 777 CHANNEL i (
777 NO FAILED
OPEN CMC QUAD FAIL
Y
A 7| HES L
it o,
NO BREAKOUT
R1 correct ? S B OPI
lvss
Q : @ @ If hand control power not at
. i 4 . BOTH, one RHC will also be
2 THE=5YS 7 |io AND lost.
A 0.2 A | T PWR =
J // 4 / ouT P BOPH/(or'egerable
U, - ~p OPE |~ THC system)
1 NO . 12| Output chan check
Translation = 'VIAI‘HOE
direction X ? £ 5 2
®THC-Cmd + & - (in axis)
® Verify R1 readout
YES +Y 00220 ¢~
-Y 00140 ="
y +Z 00011
_EJ Qutput chan & 22 00U YES
cheek R1 correct ? ‘ @ Affected thruster lost for all
NO auto coil operation.
\JD oAl : 15[MANATT @) - | o fis]  DRiver
: " |o THC-CMD + & - X : MIN IMP FAILED
/ 7, — o Verify Rl readout |NO 14| eMc ourpur ®SC CONT - 5CS OFF
1 *4d, ooz | X 00231 CHAN FAILED ® 5CS CHAN (/) -
[ +2)(AC). ool -X 00146 OPEN o THC-CMD + & =
\ +* 29 (Ch\ ©o 220 Rl 2 YEi . in axis
\ ! conres o v '. Trans! normal ?
~44 &R | Y P = YES
~20 () Y
~23 (B8} go| oy )l GaN ¢ O
[ < A
; S58=d 7| crcuiry
CMC QUAD FAILED OPEN
FAIL BETWEEN CMC
) AND DRIVER CcMC UADglL
(N )
e e N bl
MIN IMP 1 k DAP data | 2
Cont ® VA4BE YES L
Troubleshooting FLVO4NA46 RRECTLY |[™=
Routine © MIN 4PCONT - 3
repget mnvr \ o
t Motion normal ? o
Jio- e
4 LMIN IMP_cmd check 5 In axis ves L6 CMC @ An R1 of XXX77 indicates no Mis} IMP.
7 © MIN IMP CONT - |.YES ,[® SCS CHAN - A > 'EREELN/:,"- input-commatid s itoiahice
3 ' nput chan check CMD + & - in axis ® RHC-CMD + & - E
® SCS CHAN (4) - OFF ® VERIFY R1 readout
® SC CONT - CMC YES +ROLL  XXX57 Motion normal ?
® CMC MODE - FREE > -ROLL  XXX37 NO
| ® RHC's & THC - neytral +PITCH  XXX76
© MIN IMP CONT - neutral - PITCH  XXX75 SSR-4
o v Ihi10e +YAW  XXX73 _7J e SC CONT - SCS CMC SELF TEST
SYAW XX
| S YO AREST OMAN ATT - MINIMP (in axis) [NO
in ? R1 correct ? ORHC-CMD + & - (in axis)
NO NO @ o
( ; ) ; > RHC Routi CMC MIN IMP lost, SCS MIN
“y : @ Mation normalé e IMP available with RHC in LEB,
/ : 3 YES LU N
BT 0] MIN IMP LYoVt g
CONT CONT = ]
BREAKOUT BREAKOUT |
SHORT OPEN il CIRCUITRY | ‘
FAILED g = e
OPEN Lo S S
BETWEEN CMC |
AND DRIVER —1
I CMC QUAD FAIL i
SM-2A-1603
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SM2A-03-SC101-(2
APOLLO OPERATIONS H/

!

s

SYMPTOM

PROCEDURE

R

1 |esc cONT-scs

2 Power up

displayed alm

i 11 PIPA

—— — P 0 V05NOSE

PROG It on? ] Alm code 00205 or NO after ISS is cleared

NG 002117
@ 00211 | | 00205
A= 9] PIPA fail check 10] PIPA bias check
n? YESY . [OVoTNIOE @ Perform PIPA
= 33E YES | bias check

NO i

N%A,é in A of R1?

FAILED

©
¥ l 12| PIPA FAIL
DETECTION
13jIMUTfall check 14] Stab loop check 15 IMU CIRCUIT FAILED
®VOINIOE YES . |®Establish att hold  |NO \ FAILED
308 © FDAI SEL -1/2 T
0,2,4,6 in A of RI? @il NIE
NO FDAI NO. 1and
R1, R2, R3 stable?
TvEs @ @
3 y
16 | ICDU fail check ﬂ ICDU read 4w+ 18] @V16N20E _19_] CMC INPUT
eontrotcheck YES AN FA
0,1,2,3inBof R1? |YES o ®V/40N20E s FDAI NO, 1 total & CH FAILED
CDU'S att and R1,R2,R3
O fzeo ) YES > agree?

©

1SS It still on?

lNo

NO

QO

20| CMC OUTPUT
CHANNEL
FAILED

21 I Continue
normal
operation

12_] ICDU
FAILED

@ PIPA failure during AV G will

cause an ISS light which will be
extinguished at tife termination
of AV G.

CMC monitor and control of both
TVC and entry lost.

@ Affects issuance of an 1SS light
command.

@ Subsequent indications of an ISS
failure lost.

IMU may be used as a total atti-
tude reference only, LML/ IM
! INTERFACE

(

YES NO' v
CMC in stby? @ Perform CMC
power up (PO5) 4 ﬁaﬁ A
e Can CMC be
powered up ?
TES Jﬁ
- ' BEg ! 2 , 3
3| CMC It VES 4 | Input chan check C/Wi
P evie NIgE ORCI
on continuously ? L5T NO RELAY ON
O P FAILED &4
L Af RI1P ; e
| YES
6| Any DSKY 7] cMCs
status [ton?  [NO = ::
| @ Perform Ci
check (SSI
YES e T
Self test C
~ PROG VES 10| Display ALM code] ’_]ﬂ CMC |
= It on? P o VI5NIOE NO still
@ Perform action for
NO displayed alarm
RESTART It on? e
e ,,‘// 13| scaler VRt
= ®V15NI10E
i G&N -~ 3E
o -+
v g oT7] 3 LSD change 2 ag bethrveed evtr] Cocl
5 every 5 sec?
- RESTART .~ e
oV i @ Complete identification of sub-
5 / quent failures i ible
/ 17] CMC FAIL 16 Contar 15 Tdfmi;tdh Partial identillication from
.:A,]LEEEDTECTOR YES fail check l;lflf‘check . DSKY status lights.
- @ Perform counter z L 77
s fail test (TED)) VT /T e
faNd Test OK? L
o 7
@ @ Subsequent ISS malfunctioflifdica |
tions from unaffected ISS light.
1 [#SC CONT - 5C§ 2| Lamp test .il /W
1 INO FAILED
(6 1SS ®GANPWR-ACI > o v35E OR IS5 LT
©COND LAMPS - Both ISS Iton?  |X=2 g8 RELAY FAILED
RED ON NO LLQSED
Both ISS It on? @ 1SS malfunction indication lost
YES from this warning light.
4 | ISS LT RELAY
FAILED OPEN
IN UNLIT DSKY
5 IO_G.&N PWR-OFF| | 6 |Ditplayiaim code | 7 [@Troubleshoot

=
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7 - VAR~ T
e . oA ;"-“(“ f 9/7 { i & WP
: SM2A-03-SC101-(2)
» . APOILLO OPERATIONS HANDBOOK
-
SYMPTOM PROCEDURE REMARKS
1 |esc CONT-scs 2|  Powerup
CMC in stby? YES @ Perform CMC NO A
. power up (PO5)
O Can CMC be
powered up ?
e |¥es
< @ @ @ This R1 readout indicates no CMC
> FAIL signal to GMC,
5| C/W FAILE
3] cMmc it [¥ES Sl :Vll.n;::;hun £hec O/RWCMClLLTD @ Subsequent CMC malfunction indi-
on continuously? 33E i RELAY ON DSKY cation from unaffected CMC light,
NO ot dors e FAILED GLOSED
Aof R1?
| YES @ @ 1f DSKY will not accept inputs,
force a restart by simultaneously
[ 6] Any Dsky 7] CMC self check (8] omc pressing RESET and MARK
NO = REJECT pb's,
sistsiilen $—P @Perform CMC self [NO «FAILED B
T check (SSR-1) @All CMC functions lost,
Self test OK?
YES
@ Transient condition could have
existed in either CMC or C/W
~ PROG VES 10 Display ALM code| _]_]J CMC 1t (s) NO ]_2’ TRANSIENT - _system,
- It on? P o VI5NIFE NO still on? MALFUNCTION X
® Perform action for ” y 7
NO displayed alarm YES 5 d\ul Ec C,}‘ic. LT LA
RESTART It on? /«,4-—-""' w7
> JYES P 13| Scaler fail check ._]4J SCALER )
- ® V15 NI10E COUNTER, OR @"QQJ
5 - 3E o_. | cMC FAILED CAC
G&N p, 5
_a Yo P 5T o 4§95 1 LD change R % bathrveed ovty
i |2 SESTART P { every 5 sec?
o | oA 7 YES :
07 nk 4 Complete identification of sub-
Yo g / sequent failures impossible,
- 2 3 g o Partial identification from
! 17] CMC FAIL 16| Counter 15| Termingte o :
DETECTOR Yes_] S e {7 4 ¢ DSKY status lights.
) FAILED ) ® Perform counter =7
_— fail test (TEDVY I\ /_‘,VZI( jOE / < >
77 Test OK? L/ |
o7 \
@ Subsequent ISS malfunctiodi#dica-,
tions from unaffected ISS light,
1 |®SC CONT - SC$ 2 Lamp test 3le Al
(6) IsS G&NPWR-ACTING _pre o{;”fsi L“r'ED
®COND LAMPS - Both ISS lton?  IYES ¥ RELAY FAILED
RED NO LLQSED
Both ISS It on? @ @ 1SS malfunction indication lost
YES from this warning light,
[ 4 | 155 LT RELAY
FAILED OPEN
| IN UNLIT DSKY
5 [eGaN PWR - OFF P |pisslay alm code | 7 [@Troubleshoot
'Fio’é‘ I} T — | \/05NOJE NO displl':yed alm
Alm code 00205 or P after ISS is cleared
NO 002117
00211 | | 00205 @ PIPA failure during AV G will
b * cause an ISS light which will be
- . extinguished at tife termination
AH-?G— 9| PIPA fail check 10| PIPA bias check lJ PIPA of AV G.
[YES} 5 (®VOTNIOE rs @ Perform PIPA e FAILED CMGC monitor and control of both
NG e 33.E — l;':; check — TVC and entry lost,
0,2,4,6 in A of R1? =
R o
L 12| PIPA FAIL
() ‘ > & DETECTION
0 0 8 13| IMU fail check 141 Stab loop check 15 IMU CIRCUIT FAILED
u ®VOINIOE YES __|@Establish att hold  |NO FAILED
@ & 30E ®FDAI SEL -1/2 I
‘ * 0,2,4,6 in A of RI? SNISHAE ==
FDAI NO, 1 and
NO
R1, R2, R3 stable?
TvEs
@ @ Affects issuance of an ISS light
A * command.
16 i P NE
ICDU fail check P‘E] ICDU :‘uec::k 18] @VI6N20E VvES 19 SCIA:IJTZLIJJED Subsequent indications of an ISS
0,1,2,3in Bof R1? [YES o rGVaoNz0E FDAI NO. 1 total > failure lost.
cDU's att and R1,R2,R3
NO (zero ) YES | agree? 4
ISS It still on? NO
NO O >
@ @ 7 IMU may be used as a total atti-
A tude reference only, CMC/L ¥
20| CMC OUTPUT ﬂ] Continue 2] ICDU AITTITUS {NTERFACE
CHANNEL normal FAILED LOST :
FAILED operation = 1 {
b &
1y D0

L
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. SM2A-03-SC101 J
5 s - “
%, APOLLO OPERATIONS | S
‘ A
SYMRTOM PROCEDURE
Iy -
- Q*N T e S©) '
2L A
7 1 l Attempt reset 3 ] Input chan check b 4 |Output cha 4 @
TEMP »| RSETpb-pUSH {eVIINIOE, 30e  [—P{eVIINIOE, 11
TEMP It out? 0,1,2,3 in A of R1? 1,3,5,7inD
YELLOW i Fo 6
| ps v @ Ll NOTE: G&N performance will =
| ot be unaffected by IMU temp
il Continue normal out-of-tolera t least: |
operation NDZ {
IS —
SPS .
i Critical maneu e continued
@'/ | within this time A$ )\ ]
A gs | 10] IMU TEMP
8 | Gross drift check 9 | MSFN reports  [—9»| SENSOR
= ——no IRIG & PIPA FAILED
pared with No. 2 or visual %
cues? Temps norm?
lYES 5
8 8
1 . 1 FDA BL LO
GIMBAL LOCK P in e S Mopl— | | s
MG R > 70°% LED A 05
;i "
VELLOW Y
& 5] Manewer sc_ | No[[ATNO ATY ves, 6] INERTIAL
. to reduce MGA |<— ton? REFERENC
POty i | PSS il
g ‘w
Attempt reset ALL DSKY 3] evaBNgsE X — [ 1
e e % £ REGISTERS | YES =—l 9 YES | G&N | FREsH % ( X o,
© RESET pb - BLANK? Alm 01107 SsRe3 | START e A
RESTART It off ? displayed? 4 7 S [l My
YELLOW e [No ) \Coref 0Ll L
Tl rria o tLLAe AT N Y
‘ ; <
Compare DSKYS 4
[)‘J & CMC Tt on? NO; - '“IP“ — NO, -
estart It on botl
z_’\p)(ﬂw M DSKYS? Rest::l
ik L YES 3K
|
b |
v |
no [ :::;‘:’“? YES
@\ Fress Sopn g
"SccanT - BC% y
MBFP CoNTRET €5 |
oVI4E ttempt fresh start 13 | o Simultaneous! q q
N Y {' V) ® V36E pe1 | U] Iy push-RESET and
:Uis‘ﬁ'& e’ - o RESET pb-push MARK REJ
{ ESTART It off? RT It offf =
* Pew ?v. "ﬁw RESTART It of RESTART It off !O 2
—_— Ay YES S o
Csner \a OFFL 1) »
r——
-
4|
@ k_ i N
10
1 | Attempt reset 3 l Compare DSKYS
NO, =
TRACKER P o RSET pb - PUSH —> TRACKER It on Tz ] >
TRACKER It OFF? both DSKYS? R1? Vaviailable from unaffected DSKY
YES NO [YES NO SR
2 All tracker abnormal indications
y 6]e OPT MODE - 4 lost.
4| TRACKER LT ZERO (% --7*
RELAY FAILED ®RSET pb - f
CLOSED f—"
TRACKER )1
'@ ,
[ 2| continue e[ Be 0PT MODE - -
normal |G|
operation NOITRACKER 1+ setbimeriéd
: © OPT MODE - CM
e LOAD 8.4° SHAF
OCDU FAIL ‘_YLS and 4.4° TRUN 4

o VIGNTE Z|E

DETECTOR FAILED | VienwE ZiE
Optics drive to angles l¢
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. SM2A-03-SC101-(2)
3 o = N ,
= APOLLO OPERATIONS HANDBOOK
e
SYMPTOM - PROCEDURE REMARKS
A
- | owroance & navicaTiON "
@ @ This Rl readout indicates IMU
% 1 I Attempt reset 3 rlnput chan check 4 |Output chan check fempwithinatinite.
TEMP b - PUS Ea VIINIOE Y—>ES e VIINIOE, 11E " ‘i] CREBLTRUI @ All IMU temp. abnormal indic
= . . -
P EBICEL o ol okt . AT HILED tigns lost. TEMP AVAILABLE
TEMP It out? 0,1,2,3in A of R1? 1,8,5,7 in D of R1? VEorn MEEN oNsY
. YES ;NO NO @ IMU temp abnormal indication
YELLOW @ available from unaffected DSKY.
\“";T)‘ y Q 7 NOTE: G&N performance will )
e | be unaffected by IMU temp = 6 | TEMP RELAY @ Transient abnormal condition.
! __2J Continue normal out-of-tolera t least: = IN DSKY
operation - NDZ FAILED CLOSED
%NTRY Assumes normal operation of
\ No. 1 FDAI has been verified
SPS i’
Critical maneu: e continued e .o =y 8.
@r within this time -
A s | 10/ IMU TEMP
8 | Gross drift check 9 | MSFN reports  |—9»] SENSOR
= —o IRIG & PIPA FAILED
pared with No. 2 or visual | TEMPS
cues? Temps norni? 1| MU TEM|
P
YES _, CONTROL @ IMU unusable
FAILED
8
1 N\No. 1 FDA| 7 [ Realign IMU _ g
= :
GIMBAL LOCK ina : ’ ©V37E0OE
MG, _.AIEL. | oV41N20E ¥
ES »o +00000E =
+00000E @ IMU in coarse align and must be
/YELL?W o +00000E realigned to a new inertial o
5| Maneuver SC ._Ql INERTIAL »V40N20E reference,
/ to reduce M REFERENCE  —{ oRSET pb - PUSH
|
{ (6o Wv—% LOST oRealign IMU (P51 etc)
T | ST = Ihart thConar Lhg.oo prle
Attempt reset ALL DSKY 3 .v@q 9E L A i |- ol AT .
RESTART - REGISTERs  |YES :J L YEL L O8N fiFReSH r) gf & Lo, i
® RESET pb - BLANK? Alm 01107 SsR-a | START s 2 £ { { J
RESTART It off ? displayed? . : i
NO NO NO 20N B L |
YELLOW ! :
v 4 | Continue normal
e operation ] s
@ @ Restarts at a higher'rate than A< | f /M,
A Ripulsssdsrea will trigger CMC
2 5] cMCTTon? ||Noy |2 Sompare DSKYS [y | 72} @0 lamp test 2 light. Restarts at/a rate higher frham | [23eC
06 wuid : :
e u N 7| Restart It on both ke YES RESTART LT . CMC light aLevetat
L)}J(I /Z/v DSKYS? Restart It on both RELAY — R
Pk YES s DSKYS? i I;AILED
+NO @ Restart indication available from
Ri RESTART LT unaffected DSKY.
<+ RELAY FAILED @
A OPEN @ Recurrin,
< = g restarts rate .,
o[ Progrom T (UNLIT DSKY) M| Continve insufficient t?%% light.
@\ Foe | Tpn < running > operation with l
Hir FREsAH ™ caution g
‘Sccent - 865 | @ All CMC functions lost, 1L
| MSFN CONTACT €26 @
o V4 € [}9\ Attempt fresh start 13 | o Simultaneously
' —L—SL%
N © V38E NO push-RESET and NO 14| CMC FAILED
F:P{/?ﬂ; ‘LW ; o RESET pb-push B MARK REJ > 4]
. PL‘SGQW Q\i), ,pm RESTART It off? RESTART It off? 3 y
— e P YES YES ) u o R A
Repey s OFFQ I--F) : N Ol (gul s 4
o | SsR-3 | START < 3 D 12 3
> o O 7 é
/ . 14
(D ) H "{"\/ @ LigkE sisnifi Al dort d
| 2 b L S g sl i
1| Atempt reset 3 | Compare DsKYS 5 !.vanoE ESOE ;
NO, YES -
TRACKER © RSET pb - PUSH —> TRACKER It on e ,2,4.0r 6.in C of @Tracker abnormal indications
TRACKER It OFF? both DSKYS? RI1? available from unaffected DSKY
nl
YES NO [YES NO R
YELLOW
6 .,\\ 2 @ @ All tracker abnormal indications
AP el 3 | 6]+ 0PT MODE - 4 lost.
. 4| TRACKER LT ZERO (15 sec) | 7| cmc outpur X "
3 RELAY FAILED oRSET pb - PUSH NO: CHANNEL @ Transient abnormal condition.
CLOSED  — FAILED
BRTRERILOH R p
YES (;.5 @
4 Nl Z
o Py o -~
_i] Continue s ng OPT MODE - 2 ut cha dfé‘:k 10 S
o [ T INO, CMG-PROG| \
normal < MAN g 2 ARV L - " EAILURE - Use alternate IMU alignment
operation NOTRACKER |t oo |\ | 02478 in S W : IS program (P53 and P54), 1SS and
‘“\\' lYES > CMC unaffected.
© v : -
o OPT MODE - CMC Q -
o LOAD 8.4° SHAFT
OCDU FAIL g YES and 4.4° TRUN 4 NO OCDU FAILED
DETECTOR FAILED o VISNIE | E gt
Optics drive fo angles loaded? g
SM-2A-1605
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5 3 APOLLO OPERATIONS HANDBOOK
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SYMPTOM PROCEDURE REMARKS .
b

GEN

Gl HEnEsrgh

Q

Program alarms are of 3 classes:
a, Main alarm - Alarm code
displayed. Program hdlts

‘NO +

. I 01501 3
e e e e |
® L__jm? A 1
§ v
;"i § ¥ LL?__:}_,—L-J
—— TG?
s i— 00205 I

L_IJ CMC INTERNAL

PROBLEM

e ) Conﬁnue’nc(w;al
= operation
§
G&N

P {‘c
SSR-1 fs

PIPA Saturated

I TBD :

, 00207 I
A
8D

CMC SELF TEST

.-;”2 A G(,

o7

I —S__I ¢ Continue align
e i 4 | ePerform fine
Align program i
00211 & P51, P52, P53, Ty .:{:r:‘:ri‘::{:rrfgles 2 _J align check
c Alian E PSR running? in P52 or P54
oarse Align Error Any torquing
NO [ (V41N20) angles>10°?
Q . [
5 | Continve
¥ o gy 2| COARSE normal
| [ I 8 ALIGN operation
PIPA Fail l T SRORLEM
/l;ﬁ Q(h‘/ {
I Rl
4' S ——— —— i

©)

©]

Basic Date

Change Date

FORM 2997=E New 11+67

-1_] DISPLAY awaiting crew action,
ALM CODE —zl b, S'fde alarm - Alarm code not
YES Compare DSKY's NO 3| PROG ALM displayed. Program
PROG * VOSNOE (if RELAY FAILED continues.
necessary) Prog It on both ON AFFECTED c. Restart alarm - Alarm code
l Record alm code DSKYS? DSKY not displayed. Program
1,R2,R3 all executes a restart.
o Rt o xarea YES CMC can store multiple alarms.
NO First alarm appears in Rl;
second in R2; last in R3, A4 in
2 Q A or R3indicates more than
M ORSET pb ~ PUSH el il CMC OUTPUT 3 alarms.
5 | PROGRAM ALM GCHANNEL
® Perform Procedure FAILED Program alarm indication avail-
for displayed able from other DSKY,
alm
All program alarm indications
lost.
12 Alorm Codes i -
. 01103 L
)
@ 01104 i——.‘-———a‘
| 01202 e
.
01203 : y (/ 41 f:‘.Q
~ v ; 1
2|e i an
[ +LerseT pb - push [no u%\": ves, | G&N
| PROG Mot S| consnbpeogrm SSR-1
> I ves AlpreossursdiN CMC SELF TEST

Assumed to have occurred with-
out an 1SS light,

00211 will only occur during
coarse alignment, either by
an alignment program or by
DSKY command (V41N20).

IMU must be aligned by an align-
ment prog i. e., by gyro torquing
rather than coarse align,

e e e 5 i i ms
SM-2A-1606
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SM2A-03-SC101-(2)
- 3 - APOLLO OPERATIONS HANDBOOK
- SYMPTOM PROCEDURE REMARKS
AlLARM CONFS {(CONITA = = ’:_T s ~ ,-" $=
3 ey T s 0
o217 P - YES.
y "= 1
V% ]
! ‘/
=, 2
¥ 01105 —]. RSET pb - push .i] DOWNLINK
= —lves FAILED -~
Alarm reoccurs?
Downlink Too Fast G
@ e ——— e =¥ @ Downlink data transmitted at
time of alarm may not be
3 Continve correct
; Updata must be manually
nginallfopscation verified or loaded.
\J @ @ Perform subsequent CMC
ground updates by voice link,
1 2 UPLINK
-push
p @RSET pb -pusl s FAILED
Alarm reoccurs?
Uplink Too Fast NO
(4] @ @ Uplink data being sent when
‘ o\4e 7 } . alarm occurred should be
3 Continue retransmitted.
! ! U ‘ ! l‘§ normal operation
&5 o B
SPECIAL | 2
SUB-ROUTINES
SSR-1 @
7z cMe | 1 Jovaze oo 3] 4 | evoiNoiE
ov\ Self Test oV25 NOTE [oRecord 13748
GO\ 1365E R1 - (ERCOUNT) ®Record B .
Lh ' E,E,E @ R2 - (SCOUNT) R1 - (SKEEP 4) roblem is in erasable
oo ®V15 NOIE R3 - (SCOUNT+1) ®ENTR memory,
& e i 0V05 NO9E 1377E
oV2] N27E : Verify alm 01102 @Record L lic0a s 0vd oo
oKEY L?.Es '_ZJCMC wiGs DoE R1 - (SKEEP 7) ety e aeided y {
S NO Record: ®Transmit to MSFN { 107 & = ) =
z ;52257 (PROG R1- (ALMCADR)| | ALMCADR Ko S St dﬁ}\‘“‘ N
7 YES It on) SCOUNT? 2000 SKEEP 4 M-8 § ) Goraku
P . i 50007 SKEEP 7 s / . 5 A
- or @Terminate use of = \j}‘ G ALt
00004 00002 CMC 14 Xy LY KEAL
Problem is CMC control
A problem (00001) or special
i blem
10 5 loTransmit register or central prol
CMC checks OK —J ALMCADR to (00002).
MSFN
= NOTE:
If SCOUNT is:
00001 - CMC
suspect
00002 - CMC
unusable
@ @ Problem is in fixed memory.
11| Terminate 6 7 R1 and R2 8 | ®PRO
_J self test ] Show BANKSUM '—] Sme? oo [YES 'J @ R2 = 00001 for 35-45 MSEG
oV21 N27E chack ®Repeat step 7 until —p4 R2 = 00002 for A 20 SEC
OF NO R2 is 43, then | Rz =00003 for ~7 SEC
@Continue normal ® V37E00E terminate (V34E) R2 = 00004 for ~ 43 SEC
operation o \V9IE
FL V05 NOI
Record
R1 - (No. of cells)
R2 - (Bank No.)
__9JOTransrnif Bank
No. (R2) to
MSFN »
~| ePrO
®Repeat step 7 until
R2 is 43, then
terminate (V34E)
SM-2A-1607
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BABLE AOOAND Aais

} S < oy =
: ; REMARKS
ALARN CUBES (TN (GULDANCE & NAVIGATION
00213
IMU Not Opr With
Turn on Req TBD %
o 01105 i _‘_L RSET pb - push F2_] DOWNLINK
——IYES FAILED
Alarm reoccurs?
Downlink Took;usf o)
@ @ Downlink data transmitted at
time of alarm may not be
_3_] Continue coTEecHy -
norval operation Updata must be manually
verified or loaded.
=1 .
- f @ @ Perform subsequent CMC -
H ground updates by voice link,
: 5 ] 2| UPLINK
4 i { _.—]okser phzpuihyll e FAILED
.J : £ ‘ Alarm reoccurs? »
g oz ¢ : NG
3 @ Uplink data being sent when
. alarm occurred should be
1 | ®Terminate iJ Continve retransmitted.
. 01407 thrusting | i
ORSET pb - push normal operation
VG Increasing ® Check orbita
parameters and
initiate orbit
change targeting
4 - and thrust as
’ necessary
Thrust Too Low For X . %
Prod Steering
SPECIAL | >
SUB-ROUTINES
SSR-1 @
e | 1]evaze oo 3 4 | evornote
Self Test LA E (Record 1374
1365E R1 - (ERCOUNT) @Record o
E/EE @ R2 - (SCOUNT) R1 - (SKEEP 4) Problem is in erasable
eV15 NOIE R3 - (SCOUNT+1) OENTR memory.
eV2] 526575 [2v00 NOvE 1577 ( :
ify @Record o s 2
®KEY ]R?.ESE - CMC ' W(\)/;T‘lgﬂaflm e R1 - (SKEEP 7) Lo 0g 1104 ’ 4
25> 57 NO Record: @Transmit to MSFN Wmc—/ &5 RO Lh
> S22 (PROG R1 - (ALMCADR) | o ALMCADR L . o, BN VA
2 YES It on) SCOUNT? gKE:P 4 Mooty QTR LoralateFasCoown
™ S . KEEP 7 L2 > Q. P, ¥ ey
H L»“ O%?OI ®Terminate use of L C’;,)‘Ll}' ALKy i oﬂfg/l/,
00004 00002 CMC 2 Ay AL, )
Problem is CMC control
problem (00001) or special
,ﬂ] 5 Lo Transmit register or central problem
CMC checks OK ALMCADR fo (90002).
MSFN
NOTE:
If SCOUNT is:
00001 - CMC
suspect
00002 - CMC
unusable
@ @ Problem is in fixed memory.
4 7
11| Terminate 7 R1 and R2 vES 8 | ®PRO
self test Show BATKSUM > same? S @ R2 = 00001 for 35-45 MSEC
V21 N27E Shack [@Repeat step 7 until —4 R2 = 00002 for ~20 SEC
OE NO R2 is 43, then | Rz =00003 for ~7 SEC
®Continue normal ® V37EQCE terminate (V34E) R2 = 00004 for ~ 43 SEC
operation ®V9IE
FL V05 NOI
Record
R1 - (No. of cells)
R2 - (Bank No.)
__liTmnsmh Bank
No. (R2) to
MSFN >
®PRO
@ Repeat step 7 until
R2 is 43, then
terminate (V34E) B
L4
.
SM-2A-1607
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“'*::./. f M..'l‘ L SM2A-03-SC101-(2) 4 T A_i‘—i u‘@

s s APOLLO OPERATIONS HANDBOOK
b
y SPECIAL PROCEDURE REMARKS
SUB-ROUTINES
- ~GULDANCE &-NAVHGATHON
J BN ssr-2
cMC 1| Rotation? | vEs 2| Axis? ROLL
Quad-Eail-
¢ 4(.' JET W, | 70‘ o l PITCH °'@ Starred (*) outputs are smp,le
YAW L Jet‘ cummands eritheel
5 | Translation 3 | Jet determination 4 | Jet determination
direction? = —
y ouTPUT INPUT fouteut INPUT
YorZ | X CHAN 5. CHAN 31 (| cHAN 64 CHAN 31
00001* - 00001* =
00002* - 00002+ .
00010* x- 00004* *-
00005 57776 00005 $7757
00004* %~ 00010% s
00012 57775 00012 47737
00020* - 00020* B
00040* - 00040* =
00100* - 00100* £
00120 27773 00120 §7757
00200* - 00200* *-
00240 §7767 00240 |*R 47737
:I: 7 l Jet determination @ B
6 | set determination outRUT A INPUT
= cHANS|BR)| Qe ) |€HAN3l C
OUTPUT |~ INPUT - ’ )/
CHAN | DIR | . JET *J€HAN 31 00006 |-(2J)| A3,C4 57577
e ™ 00011 |H21) | A4, C3 < 47677 @ In RI, )( is DAP deadband
00006 -| -Z | B1,D2 (A§3777 00140 |-(2J) [ B3, D4 * 37577 =
00011 | +z | B},DZ [M§5777 00146  (-(4J)| A3,B3,C4, D4 | §7577 f L 1-5.0%
00140 | -Y | A2,C1 436777 00220 |+2J)|B4,D3 (37677 ‘ A is the DAP rate
00220 |+v [ Al,C2 [*$7377 00231 |+(4J) | A4, 08, c3,03 | Pp7677 | E o0-o0.05sec
r \ 1 -0.20°/sec
I J \ 2 - 0.5%/sec
\ 3 -4,0°sec
l " \‘\ In R1, #Bs quads A/C for X
\ translation:
9 [initiate DAP load | ROLL [8 | Fated-ferie? _ \ 0 - FAIL A/C
k o of ¥l 1- USE A/C
® V48E bx!5© T\_”‘ 4 ‘In RI1, 4."15 quad B/D for X
FLV04 N4é 12 |Initiate DAP load translation
® V24E © VABE 0 - FAIL B/D
AorC BorD PITCH or YAW FIMO4 N46 1 - USE B/D
Failed jet in quad? V2B 2|E I 2__ As RouL sEse N
Bor D
AeG Failed jet in quads? =i i l"& & D
\ - use AC
@ 3 (&5} @ 4 @ Translation (Y or Z) will be
v single jet and result in
10] A (C) isolation 11] 8 (D) isolation 13 A (C) isolation 14] B (D) isolation jﬁ::;;cﬁcs Boplat
© cb SCSACROLL 1 @ cb SCSbd ROLL @ cb SCS PITCH "~ |ech SCS YAW MNA ;i
(AC ROLL 2) (BDROLL 2) MNA - open o open A)
MNA - open 1.« MNA - open “479-5Cs CHAN PITC CS CHAN YAW'-
RCS FAILED oW ~ T2 % SCSCHAN Z7 R = \scs CHAN. Eﬁ o A (if jet-isAd or A (if jet is B3 or @ Retatisng (pioh o vaw)iwill be
OroLY ROLL - A ROLL- A C3) D4) ’ single jet. X translations will
o | o |‘¥ = | E E B (if jet is A3 or B (if jet is B4 or be 2 jet
®0 o 1111 c4) D3) i
0 \GCPE  PRO o PRO ° m#&s 10\DE € el ~10DE|E
® 111 ®11111
Ll {0 =
s Ol > ® PRO SO @ N47 and N48 display other DAP
= PRO parameters assumed to be
i] Complete DAP ECEReC
load
- FL VO6N47
e PRO
- FL VO5N48
e PRO
\
.
B

SM-2A-1608
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EMERAL ANILINE & FILM CBRPGRI‘«TIUU

140 WEST 51 STREET, NEW YORK, NEW YORK 10020

(mwgec PRESEVTED AT Q2N PTWAR E MTE AN 3/2/6?

Feem Coss Laesow

CAT. NO. 253-201

3-1-6% -
(GE& h)ot-LE‘L)NP\S&

N z
SNORM ! ¢ ISOLATE DIRECT 3
L —l-omsrTRCS-ON [ B 4 [ ISOLATE AFFECTED QUADS
ot © COUNTER RATES N ©SCS CHAN (41 - A OR B YES o HOT SHORT IN - S PROPELLANT ISOLATION
NN ©5CS CHAN (] - OFF & COUNTER SC RATES DIRECT SYSTEM YALVES - OFF
et  DIRECT RCS - OFF AXIS OF ROTATION:
THRUSHING ] CANISC be ST SIFIERD CB SCS DIRECT RCS @) - ROLL - ALL
p = . OPEN PITCH-A&C
: ©CB SCS LOGIC PWR 1 ) - Saana
0PEN  TURN PROPELLANT
@ CB SCS HEAY PLATE VALVES ISOLATION VALVES ON
(2) - OPEN SINGLY TO DETERMINE IF
o STABILIZE SC FAILURE IS ISOLATIBLE
o RHC'S CENTERED :
@ SCS CHAN (4) - OFF
- RATES BUILD UP?
NO
RCSFAILEDON  RCS FAILED ON
; Y GEN 5CS
cs | DIRECTRCS
TROUBLESHOOTING 1| 1 (1
o |9 | ROUTINE i
.ﬂ _6_] CHC
UNEXPECTED RATES YES SC CONTROL?
OR ACCELERATION? SCS OR THC CW
s .
.
Tl 8
i eme MANEUVER YES 10
S B > COMMANDED?
?
5 YES BB
7l scs orR ) NO
THC CW NC
; \
% RSC FAIL ON
S o
LIMIT CYCLE ON vesiie sl 12 |
EDGE OF DEADBAND? i s
. ] WITH RHC?
7 NO fis
i NO
1l
1 GaN
2 DRIFTS OUT OF YES
DEADBAND? A
g
- RHC ROUTINE
NO ’
- ] ]
UNEXPECTED sl YES |
TRANSLATION W HHATC
¥ s
THC ROUTINE
NO

) T

YES 1° WITH MIN IMP CONT?

(D) ‘APPLIES'WITH CMC IN FREE MODE ONLY




b

]

7]

RATE CMQ ROUTINE

MANEUVER COMMANDED? |YES WITH DIRECT? YES S
5 (1
DIRECT RCS ROUTINE
NO N
18] ]
SCS
LIMIT CYCLE ON i€ o WITH ACCEL CMD? YES e
EDGE OF DEADBAND? I [ 1 S
. RCS FAILED ON : ACCEL CMD ROUTINE
NO NO
2 | : (] .
DRIFTS OUT OF YES S WITHMIN IMPULSE? | YES X2
DEADBAND? 3 19 4 [ 1 .
. . RATE: CMD ROUTINE MIN IMP ROUTINE
NO : NO
2 )Y 23 I fa
c scs
OSCILLATING & DIVERGING | YES e IN RATE CMD
LIMIT CYCLE? e : , e
E OSCILLATING & TRANSLATION
2 DIVERGING WITH RHC ROUTINE
§E o
% . SCS
UNEXPECTED . S¢S =
TRANSLATION : 14 i 3 [ |
RATE CMD ROUTINE -
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CAT. NO. 253-201

1 3
i 3 4
1] oo <]
RHC & THC © SCS CHANNEL (4) - OFF © CHECK R1 FOR INPUTS N
B/O CHECK © RHC'S & THC ~ NEUTRAL WHILE MOV NG HAND CONT 'FAILED RHC OR THC?
© HAND CONT POWER - BOTH RHC:
_NO | e Vil NIOE +ROLL  X7757
e 31E -ROLL  X7737 e S
+PITCH  X7776
XTI RLY -PITCH X775
- +YAW XTI
YES -YAW  X7767 5
THC:
+X X7617 sl SN
=X X7577 l
L] [ L 1229 16
; NO OR Y X671 THC TROUBLE= RHC TROUBLE-
WAS JET FAILED ON? UNKN iz X5777 SHOOTING SHOOTING *
4 -2 X317 PROCEDURE PROCEDURE
CHECK OK?
YES®
YES .
5]
ORIGINAL FAILURE IN
CMC SC CONTROL?
N0 YES
,iJ sCS ceN
L. . “FAILED RHC OR THC? Al 01
Z (SEE STEP 3)
3 ; ~' CMC JET CMD
: * QUTPUT CHECK
THC RHC -
ki
‘ ’ G&N G&N ‘ 3
12 ] 1 11 [ 1 :
THC TROUBLE- RHC TROUBLE-
SHOOTING SHOOTING !
PROCEDURE PROCEDURE .

@ XTTT7 IN R1 INDICATE NO HAND CONTROL COMMANODS,

THE FIRST DIGIT (X) INDICATES SC CONTROL AND
CMC MODE:

1 = CMC FREE MODE

¢ = CMC HOLD

3 - CMC AUTO

7-SCS CONTROL
ANY OTHER NUMBERS INDICATE MALFUNCTIQN IN
MODE SWITCHING

ANY DISPLAY OTHER THAN X7777 INDICATES A HAND
CONTROL SYSTEM SHORT. REFER TO STEP 2 TO
DETERMINE AXIS AND DIRECTION OF SHORT

CHECK SUSPECTED HAND CONTROL IN SUSPECTED
DIRECTION
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CAT. NO. 253-201

CMC JET AND
OUTPUT CK

1]

© SCS CHANNEL (4) ~ OFF

® CMC MODE - FREE

© SC CONT - CMC

© HAND CONT POWER - BOTH
©RHC'S & THC'S - NEUTRAL
V04 N6 E

YES

111XX IN R1 AND 11111 OR
01111 IN R2?

NO

¥

2] JAP LOAD

© VA3E
© FL V06 N46
® V24E
© RELOAD DAP:
R1-111XX .
R2 - 11111 (A/C ROLL).OR
01111 (B/O ROLL)

|| @ FL V06 N47

© PRO
© FL V06 N48
® PRO

3 4| ROLL CHANNEL CHECK ® '_s_j £ O)
AFFECTED AXIS ROLL YES  VIINIOE YES © CHECK R1 FOR OUTPUTS
OR Y OR Z TRANS? e 6F :J:éLE MOV ING HAND CONT
00000 INR1? “ROLL WC) (0120
s - ROLL  (A/C) 00240
M No +ROLL  (BIO) 00005
= ROLL (B/0) 00012
4 + PITCH 00000
2
6| PITCHIYAW CHANNEL OK, o 000
® VIINIOE NO +X 00000
o 5¢ vy o220
-y 00140
00000 IN R1? L N 2 00011
-z 00006
CHECK OK?
3 1
7] & ; YES
© CHECK R1 FOR OUTPUTS NO CMC OUTPUT : ’
WHILE MOVING HAND CONT CHANNEL FAILURE
RHC: . B
+ROLL 00000 +
+PITCH 00005 . 9 | )
* -PITCH 00012 : :
+YAW 00120 YES ORIGINAL FAILURE IN NO
-YAW 00240 CMC FREE MODE?
THC:
+X 00231
-X .. 00146 Vie
Cay 00000 . :
27 00000
CHECK OK? N iine
G&N | tRouBLE-
. l SHOOTING
! | PROCEDURE
CMC QUAD FAIL <
SSR |4
. 10 ]
-4 33 e SCS CHAN (IN AXIS) - A OR B
e i] @MAN ATT - MIN IMP
. ©5C CONT - 5CS
FAILURE IN CIRCUIT S e e - D TN i

BETWEEN CMC AND DRIVER

AFFECTED “

e

JETS FIRE?

NO

i

DRIVER FAILED OFF

(D AOF R2 INDICATES ROLL JET SELECTION
1-AIC .
2- 810

(2) ANY DISPLAY IN RI OTHER THAN 00000 INDICATES
CMC OUTPUT CHANNEL SHORT




=
THC TROUBLE- 'l—I NO g N0 3 ORIG FAILURE ON NO -
SHOOTING HAND CONT POWER - 1 * HAND CONT POWER - 2 P
. i il ., (D) ASSUMES RHC AND THC BIO CHECK HAS BEEN COMPLETED
X777 INRI? ?
: i mhiiis _ LEAVE HAND CONT POWER SWITCH AT LAST POSITION.
VES it e ] ONE RHC DISABLED, HOWEVER PROPORTIONAL CONTROL
. . MAY BE USED IF BREAKOUT SWITCH FOR SAME
v : 7 | DIRECTION IS ACTIVATED IN OTHER RHC
2 2
’4_] 5_] ﬂ © MAN ATT - RATE CMD LI
THC'SYSTEM #2 THC SYSTEM #1 ® SC CONT = 5CS YES B/0 SHORT IN BOTH -
B/0 SHORT B/0 SHORT : i Lo CHANEATHENOF, 1 THC SYSTEMS
JETS FIRE? ;
it NO
i ' . :
HAND CONT POWER - 1 8] s 4 '
THC - CMD FALLED DIRECTION 0] R e : SSR
RLCORRECT? - |.no THC SYSTEM #1 SHORTED (FROM THC) G [ :
+X - XT671 ™t . BlOOPEN
-X - XBT \ : -
e . - _ . CMCQUAD FAIL i _ i
.Y - xemt : & : d
+Z - XS ; . . : ’ - Sl
-z - xm _
YES ]
11
HAND CONTROL PWR - BOTH ; : c
¢

,..Ld. | e - : Wi ;  :: .

© HAND CONT POWER -2 NO THC SYSTEM 1 B/0 OPEN : \ a _ : ) 1

@ REPEAT STEP 9

R1 CORRECT? : i A : j e
/ : YES' j pEl s
14 |
‘. INPUT TO CMC W .

OPEN (FROM THC)
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CAT. NO. 253-201

MIN IMP
TROUBLE-
SHOOTING
PRQCEDURE

RHC
TROUBLE-
SHOOTING
PROCEDURE

] D[]
@ SCS CHAN (4 - OFF © CHECK R1 FOR INPUTS WHILE
@ RHC'S & THC - NEUTRAL | MOVING MIN IMP CONTROL:
© CMC MODE - FREE +ROLL 77757
® SC CONT - CMC -ROLL  TIT37
o V11 NIOE + PITCH 77776
©32E YES - PITCH 77715 YES G&N
CYAW T
-Yaw 77767 10 | 10
QUTPUT CHAN CHECK
TITT7 INRL? CHECK OK?
NO 4 NO
€ - v
4
2 | 4]
MIN IMP CONTROL SHORTED MIN IMP CONTROL OPEN
IN AFFECTED AX1S IN AFFECTED AXIS
1] 2] £
SSR
3 NO POWER - NO INPUT TO CMC SHORTED
HAND CONT POWER - } o-{  HAND CONT POVGR -2 - e : Ll
XT777 INR1? XT777 INRI? e CUAD FAIL
YES YES ;
.
1 v 5
5 p P
" RHC# RHCHL - .
BREAKOUT SHORT BREAKOUT SHORT ~ &
6 | . s |
AURHOQENOEALLED Mt iNeuTTO CMC OPEN
DIRECTION FROM REEIS
R1 CORRECT? ;
+ROLL  X7757
-ROLL- - X7737
+PITCH  X7776
- PITCH XTTT5
+YAW X713
-YAW X776 7]
YES BREAKOUT OPEN IN
ORIG RHC

260 @ 6

ASSUMES INPUT CHANNEL CHECK HA'S BEEN COMPLETED

7T777 IN R1 INDICATES NO MINIMUM IMPULSE
COMMANDS

DO NOT USE MINIMUM IMPULSE CONTROL

MINIMUM IMPULSE CONTROL LOST IN AFFECTED
DIRECTION ONLY. MAY BE USED IN OTHER AXES AND*
DIRECTION

ASSUMES RHC AND THC B/O CHECK HAS BEEN
COMPLETED

LEAVE HAND CONT POWER SWITCH AT LAST
POSITION TO ISOLATE FAILED RHC




e e e et e e

RED

TEST OK?

! 2| CIW CHEGK 5 | : (]
. YES © GEN PYR - ACL NO Anas !
o e © CONDITION LAMPS - ON CIWFAILED b e
CMC LT ON CONTINUOUSLY? e CONDITION
NO IYES
)
2
i[ 6 | POWER UP _7_1
CMC IN STANDBY? YES g © PERFORM CHC FOWER UP 1RO, CMC FAILED :
CAN CMC BE POWERED UP?
. NO YES
8] * Jo]  omeser onecx -
NO__ [ o PERFORM CMC SELF-TEST
ANY DSKY STATUS LIGHTS ON? ey e
SELF TESTOK? —
vES
i ‘ 1 ®
I
] 10 il
\
% cMC ) 0
PROGRAM ALARM - BOTH CMC LIGHTS STILL ON? ! TRANSIENT MALFUNCTION
LIGHT ON? e
RESTART
YES oy
18]  DISPLAY ALARM CODE 13 | TERMINATE SELF CHECK
oV NOE YES o V2L NTE
o PERFORM ACTION FOR et
DISPLAYED AEARM CODE
RESTART LIGHT ON? f -
% .
NO > al
: - 2 A ® -
9] oMC seir st 2] ‘ 12| scateR FaIL cHeck i
@ PERFORM CMC SELF TES YES UNRELATED DOUBLE: @ VISNIOE NO COUNTER FAIL,
e &' MALFUNCTION: C/W AND ° 3 CMC FAIL, OR
PROG ALARM DETECTOR FAIL
SELF TEST OK? - ] ! LSD CHANGE EVERY 5,125 SEC?
" VeS| - 3
i PES
A 5
21 | : @ 15 | COUNTER FAIL CHECK 16
NO CMC USE LIMITED AS
CMC FAILED © EXERCISE SYSTEM TESTTBD | INDICATED BY SYSTEM

TEST T“b U

(1) SUBSEQUENT CMC MALFUNCTIONS WILL BE DETECTABLE
ONLY BY THE DSKY STATUS LIGHTS OR BY THE LEB LIGHT

(2) ALL CMC FUNCTIONS LOST

IF DSKY WILL NOT ACCEPT INPUTS, FORCE A RESTART BY
SIMULTANEOUSLY PRESSING MARK REJECT AND RESET
BUTTONS

THE TRANS IENT CONDITIONS COULD HAVE EXISTED IN
EITHER THE CMC OR C/W SYSTEMS

(5) THESE CONDITIONS CONSIDERED VERY REMOTE

COMPLETE | DENTIFICATION OF SUBSEQUENT FAILURES
IMPOSSIBLE. PARTIAL FAILURE IDENTIFICATION
©  CAPABILITY THROUGH THE DSKY STATUS LIGHTS




_1] © SC CONTROL - SCS
 GLN POWER - ACI

_gJ

® CONDITIONLAMPS ON |0 C!W FAILED
© ESTABLISH ATT HOLD Y
BOTH 155 LIGHTS ON?
v YES
3 4 | DisPLAY ALARM coDE B
PROG ALARM LIGHT ON? e V05 N9 E N0 __of TROUBLESHOOT DISPLAYED
o GEN POWER OFF ALARM CODE AFTER 1SS IS
ALARM CODE 00205 OR 002112 CLEARED
1 o1l ] I 00205
: il
A 1 ; T
_a_] 7] PIPAFAIL CHECK 8] PipasIAS CHECK 9
S : ;30; NIDE YES © PERFORM PIPA BIAS CHECK [-YES PIPA FAILED
1S AVERAGE G ON? 0,2, 4 6INACFRI? ANY REGISTER ZERO OR > TBD?
o Jro o |
: . Ty
[ IMU FAIL CHECK 12'| sTaBILITY LOOP CHECK 13 10
© V01 NIOE YES « © FDAISEL-12 . ‘NO i * PIPA DETECTION
—— | IMU FAILED .
230 . ot v CIRCUIT FAILED
0,2 4 6INAOFRI FDAI #1 & RI; R2, R3 STABLE? |*
N YES
3
14 .
5
4 CMC INPUT CHANNEL FAILURE b
5
- > s
5 | | ....‘.,:,MA -~—l;’»* =
15| icou FAIL CHECK i 16 | 1CDU READ CONTROL CK T
¥ YES| ol o vaONOE (ZEROCOU'S) [ " CONTINUE NORMAL
OPERATION - _
0,1, 2 3 INEOFRI? 1S5 LIGHT ON? ; -
NO YESH /
£ e i
y g [ 5
- 20 {
18 1 | 8
1SS MONITOR [ et NO B vt
CAPABILITY FILLED VES | FDAI 41 TOT ATTITUDE AND (CDU FAILED
R1, R2, R3 AGREE?
“\-‘.——m ".(../ A—"/V(.

(D) PIPAFAILURE DURING AVERAGE G WILL CAUSE AN 15§
LIGHT WHICH WiLL B2 DXTINGUISHED ON THE
TERMINATION OF AVERAGE G

() CMC MONITOR AND CONTROL OF TVC AND ENTRY LOST
(3) AFFECTS THE ISSUANCE OF AN IS LIGHT COMMAND

(@) 1M MAY BE USED AS A TOTAL ATTITUDE REFERENCE
ONLY

@ SUBSEQUENT INDICATIONS OF ISS FAILURE LOST

SUBSEQUENT INDICATIONS OF 1SS FAILURES FROM LEB
1SS LIGHT -




- e

10 WEST 01 STREET, NEW YORK, NEW YURK TUU=U 2kl 3 % SR i R b e A it G i .

L3
1] AmEmeT RESET 2] ! :
TEMP o RESET P8 - PRESS VEs_ o CONTINUE NORMAL y
. OPERATION - !
TEMP LIGHT OUT? ' '
e LIGHT OU ;
N . )
. .
13 | comPARE DsKYS 4 |
NO |  TEMP RELAY FAILED : g :
: -IN AFFECTED DSKY ‘ ! j :
TEMP: LT ON BOTH DSKY'S? o : ‘
YES ;
7
¥ - I
5 | TEMP DISCRETE CHECK 6 | 2
3 NO i,
o VOL NICE @MC CHANNEL FAILURE () TRANSIENT ABNORMAL CONDITION
» 30
45 6 OR7 INAORRL? : . :
; R (2) ASSUMES NORMAL OPERATION OF #1 FDAI HAS BEEN
YES _ VERIFIED :
® 3 (3) IMU TEMPERATURE AVAILABLE FROM MSFN OMLY
_7'_] . NOTE: , 8 l GROSS OFF CHECK i_l EJ .
G&N SYSTEM PERFORMANCE > L MSEN RETPE%?F]ESR‘AF;"J% E&SP'PA MU TEMP SENSOR FAILED . (@ M unusaBLe
WILL BE UNAFFECTED BY IMU #1 FDAI DRIFTING? (COMPARED [*. - S i
liTMLFEAOSUTT' OF TOLERANCE FOR | WITH OR VISUAL CUES?) TEMPERATURE ABNORMAL? ) : : ¢
RENDEZVOUS - TBD MIN : YES i YES
ENTRY - TBD MIN . ; Tl gae ' !
: . SPS - TBD MIN L : : :
, CRITICAL MANEUVERS CAN BE . : 0 :
s CONTINUED W!TiiiN THIS TIME ; 11|
—_———— . .
" IMU TEMP FAILED
. L4
- ’




ts ksl 1 UelNEHAL ANILINE & FILVi CORPURATION T CAT. NO. 253-201
o B . NO.
140 WEST 51 STREET, NEW YORK, NEW YORK 10020
i L d
2 3 4 REALIGN IMU :
—I-J .7 -—l ——J | IMU IN COARSE ALIGN AND MUST BE REALIGNED TO
GIMBAL #1FDA| INDICATES e NO ATTITUDE LIGHT ON? YES 5! INERTIAL REFERENCE LOST ® V3TE 00E A NEW INERTIAL REFERENCE
LoCK MGA 70°? (MGA> &5°) o V4l N2OE
. +00000 E
YELLOW 400000 £
) NO NO +00000 €
el . - o VAONNE .
/ e ¢ ® RESET PB - PRESS i ;
>, 1 Sl “ © REALIGN IMU (PSI, ETC) : g
5 B R . i - :
5 | Lalis]
e V16 N20 \ - “MANEUVER SC TO 4
\ * REDUCE MGA
R3 >7007 e |
e o ) i /'/,/" & w %
. i
71
©: GIMBALLOCK
SENSOR FAILED 2

G
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CAL NU, £03-401

1 ATTEMPT RESET 2|  compare DskYs 3]
TRACKER - RESET PB - PRESS el N 1 TRACKER RELAY FAILED
ON AFFECTED DSKY
TRACKER LIGHT OUT? TRACKER LIGHT ON BOTH DSKY7
YELLow
YES ___|YES
(4 '
‘\ © V01 NI0E \
@ 30E ’
N G2t oRemcorRI? 0 )
—~ Y -
5|  zoopmics _6_]
OPTICS MODE-ZERO (IS SEC) | MO
> CMC OUTPUT
RESET PB - PRESS Rl s
TRACKER LIGHT OUT?
i YES ‘
\
LI , ® _a] 9] cmc recisTeR cHeck _lﬂ_l
I R YES i N | s voinoE
v OPTICS MODE ~ MAN 30¢ PROGRAM FAILURE
" TRACKER LIGHT STILL OUT? 2, 6 INCORRI? ;
' ; YES
_&I OPTICS MODE - CMC 3_1
VAL N2 E
% LOAD 8.4° SHAFT AND > 0CDU FAILED
5 & 4.4 TRUN ANGLES : o
3 . VI6NOIE
OPTICS DRIVE TO ANGLES
LOADED?
: YES
! ! ‘
: : 5]
‘ 0CDU FAIL i
< DETECTOR FAILED
Al DSKY REG
| 91 ANK AND NO SSR
MALTNCTION
LIGHTS ON 3 | 1
{BOTs § XK¥S) #
FRESH STAR :

e 60 B 6

LIGHT SIGNIFICANT ONLY DURING OPTICS USE  *

TRACKER ABNORMAL |INDICATIONS AVAILABLE FROM
UNAFFECTED DSKY ONLY

ALL TRACKER ABNORMAL INDICATION LOST
TRANS IENT ABNORMAL CONDITION
SHOULD BE INDICATED BY ADDITIONAL LIGHTS

USE ALTERNATE IMU ALIGNMENT PROGRAM
(P53 &:P54) 1SS AND CMC UNAFFECTED
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GENERAL ANILINE & FILM CURFPORATION

140 WEST 51 STREET, NEW YORK, NEW YORK 10020

CAT. NO. 253-201

v

YELLOW

RESTART

YELLOW

1| bispLAY ALARM CODE

© V05 NO9 E (IF NECESSARY)

2] COMPARE DSKYS

&)

YES NO PROG ALARM RELAY FAILED
o RECORD ALARM CODE e
R1, R2, R3 ALL ZEROS? PROG LIGHT ON BOTH DSKYS?
YES
1
5] ¢ <]
- CMC OUTPUT
PROGRAM ALARM 8 @ RESET PB - PRESS CHANNEL FAILED
: © PERFORM PROCEDURE FOR
DISPLAYED ALARM
1| aTEmeTResET 2| compare oskys 3 4
NO YES PEOG Cumane | v
Rl P > CMCLIGHT.ONZ- CHC LT OR ?
RESTART LIGHT OUT? RESTART LIGHT ON BOTH DSKYS
YES NO. NO YES N
) §
< 3
.i.l ’_"_.I 7| ATTEMPT FRESH START 8 |
ARE ALL DSKY REGISTERS LN RESTART RELAY FAILED Yes| <2 ‘gfm 53 patst CONTINUE OPERATION
BLANK? - ON AFFECTED DSKY WITH CAUTION
: RESTART LT OUT 7
> &,
VESHI Pt ) N0
il ﬁ] ~ 2 11 | ATTERPY FRESH START i]
st @S IMULTANEOUSLY
® V5 NV E ! CONTINUE NORMAL RESET - MK REJECT o
NO OPERATION PUSHRE Tl CMC FAILED
01107 DISPLAYED? i RESTART LT OUT 2
YES : ' YES
5
SSR
3445
FRESH START £

(D) PROGRAM ALARMS ARE OF THREE CLASSES:

© MAIN ALARM - ALARM CODE DISPLAYED. PROGRAM
HALTS AWAITING CREW ACTION

® S|DE ALARM - ALARM CODE NOT DISPLAYED.
PROGRAM CONTINUES

© RESTART ALARM - ALARM CODE NOT DISPLAYED.
PROGRAM EXECUTES A RESTART

(CMC CAN STORE MULTIPLE ALARMS. FIRST ALARM
APPEARS N R1; SECOND IN R2; LAST INR3. A4 IN
A OF R3 INDICATES MORE THAN THREE ALARMS )

PROG ALARM INDICATIONS AVAILABLE FROM OTHER DSKY
ALL PROGRAM ALARM INDICATIONS LAST

ALL CMC FUNCTIONS LAST
TRANS IENT ABNORMAL CONDITIONS

RESTART INDICATION AVAILABLE FROM UNAFFECTED
DSKY

RECURRING RESTARTS AT RATES INSUFFICIENT TO
TRIP CMC LT.

RESTARTS AT A RATE HIGHER THA
TRIGGER THE CMC LT. RESTARTS AT A RATE HIGHER
THAN(0, 6-PPS WILL SUSTAIN.THE CMC LT,

. O 00 06




crc
SELF TEST

&

ng TRANSMIT BANK
NUMBER (R2) TO MSFN

‘@ PRO.

o REPEAT STEP 7 UNTIL
R2 IS 4, THEN
TERMINATE (V34£)

5
1] o vare e 3 ] o Recoro e
© V25 NOL E R1 - (ERCOUNT) bk (D) IF CMC LIGHT IS ON PROCEEDING BEYOND THIS POINT
1365 £ - R2 - (SCOUNT) © RECORD IS A CREW OPTION
EEE ol R3 - (SCOUNT * 1) R1 - (SKEEP 4)
V15 NOLE NO CMC TROUBLE o VG NI E 00 © ENTR -
1365 E st VERIFY ALARM 01102 e 1377 E P M A M
o Va1 2T o V5 WB E e () PROBLEM IS IN ERASABLE MEMORY
10E RECORD R1 - (SKEEP 7) :
@ KEY RELEASE R1 = (ALMCADR) © TRANSMIT TO MSFN () PROBLEM IS CMC CONTROL PROBLEM (00011 OR
~ (PROG LIGHT ON) Nt ALNICADR SPECIAL REGISTER OR CENTRAL PROCESSOR PROBLEM
R2> 57 BEOUNT SKEEP 4 00002) :
g SKEEP 7 Gl
YES o TERMINATE USE OF CMC
(4) PROBLEM IS IN FIRED MEMORY
G
[10] 6 | - SHOW BANKSOM OK . 5] ©) re - ouo1 o 3-8 wec
; © V37 E 002 00004 00001 OR 00002 ® TRANSMIT ALMCADR TO MSFN R2 = 00002 FOR ~ 20 SEC
CMC CHECKS OK st © NOTE - IF SCOUNT IS: R2 = 0003 FOR ~ >7 SEC
FL V05 NOL 00001 - CMC SUSPECT ...R2 = 00004 FOR ~ 43 SEC
RECORD \ 00002 - CMC UNUSABLE |
R1 - (NUMBER OF CELLS)
R2 - ( BANK NUMBER)
g »»
11| TERMINATE SELF TEST
! 7] o]
@ V21 N2TE e Sy
3 of ° Y
® CONTINUE NORMAL » ALOND e SAVES o REPEAT STEP TUNTILR2 IS . [+ g
OPERATION . ; @, THEN TERMINATE (V346)
NO
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MASSACHUSETTS INSTITUTE OF TECHNOLOGY
DEPARTMENT OF AERONAUTICS AND ASTRONAUTICS
INSTRUMENTATION LABORATORY

CAMBRIDGE, MASS. 02139

C. S. DRAPER
DIRECTOR

AG 358-67
21 September 1967

North American Aviation Inc.
Space and Information Division
12214 Liakewood Boulevard
Downey, California

Attention: Mzr. Js-R. Botts

Through: NASA/RASPO at MIT/IL

Subject: GNCS Malfunction Diagrams for SC 101
Enclosure: DG Memo No. 947

Gentlemen:

The attached DG Memo No. 947 contains preliminary GNCS malfunction
diagrams for SC 101. These diagrams fulfill the requirements for

AOH Vol. II for SC 101 requested in Part I of MCS TWX EF22-T32-67-392
dated 21 August 1967. Malfunction diagrams for SC 103 are in preparation.

Sincerely,

,-v/- / o /
AN / /”«/,- il A

15 G‘,./ Hoag, Dirléctor
Apollo Guidaqce/& Navigation

’

thm

ce: W. Schmidt
L. Larson
R. Ridnour, NASA/RASPO
MIT/IL at NAA/S&ID
MIT/IL at GAEC
MIT/IL at MSC
MIT/IL at KSC
NASA/RASPO at MIT/IL
J. Lawrence
NASA/MSC, Houston:

ASPO-EG(2)
ASPO-PP6(2)
11%ASPO-PPﬂz)
Central Files
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MIT Instrumentation Laboratory

DG MEMO NO. 947

FHOS R. A. Larson
FROM: W. W. Schmidt
DATE: 30 August 1967
SUBJECT: GNCS Malfunction Procedures
REFERENCES:
1 Telecon from R. Larson to C. Thomas of

Manned Spacecraft Center, 8/7/67.

g MSC TWX @F22-T32-67-392, 8/22/67.

The attached diagrams are a preliminary copy of the GNCS
malfunction procedures for SC 101. The procedures are required to
support development of the Command and Service Module Apollo

Operations Handbook, in accordance with documents referenced above.
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SYMPTOM PROCEDURE ’ REMARKS

1]

NO
! cme 1S SIC UNDER
GNCS CONTROL?

YES

RED

& 2 [SWITCH 3 | DOES CMC LIGHT
LIGHTED IN STANDBY 10 SCS

AND OPERATE MODES BY: {>5 SEC) OR ES
PRIME POWER FAILURE oTC-CW OR [ | RELIGHT
OR SCALER FAILURE @ SC CONT - SCS REPEATEDLY?

LIGHTED FOR $ SEC NO
IN STANDBY OR OPERATE
MODES BY REPEATED
(> 0.9 PPS) ISSUANCE OFs =
COUNTER FAILURE 3 5 e
OR DOUBLE FREQUENCY 4] eI [ rsr
SCALER FAILURE LoktED? [ ] WHeN Time
LIGHTED FOR § SEC S ;ESRF'}“"E AND

ONLY IN OPERATE
MODE BY REPEATED A L]
(> 0.9 PPS) RESTARTS. * V2INZTE 1S CMC IN | YES
RESTART IS CAUSED BY: ©00010E STANDBY
RUPT LOCK, NO MODE?
TC TRAP, S“Jé“o'é‘f"m o
OSCILLATOR FAIL, 34
PARITY FAIL, 5
NIGHTWATCH MAN, .- 7 [TERMINATE
ORVOLTAGEFAIL - PROGRAM
LIGHT FOR 5 SEC ONLY :\‘/Ia};szvyx
IN STANDSY MODE BY PROGRAM
REPEATED (> 0.9 PPS) TERMINATED
ISSUANCE OF VOLTAGE AND POD
FAIL (FAILURE OF ENTERED?
+ZBYV, +14V, or +4V
POWER SUPPLIES).

@ CMC NOT FUNCTIONAL

] 0]
HAS PRIME No : 5

@ V3TEOSE cMe

FAILURE

POWER
®PRO TO CMC FAILED?]

YES

11

WHEN PRIME
POWER IS
RESTORED

© PERFORM PO5

@ INITIATE
DESIRED
PROGRAM

¥ —lz—]mum 10

NORMAL
|_operaTions|

—l] 1S GimpAL [NO _z] NO

LOCK LIGHT 1S S/C UNDER
ON? GNCS CONTROL?

RED YeS YEs @ IMU NOT FUNCTIONAL

2 Iss

o BY:
PIPA FAIL DURING SWITCR 75
THRUSTING 2 J705e8 | ¢ Jidheroomn | - 5 |
1MU FAIL, OR -

' oTC - OW oV3TEOSE 155
1C0U FAIL aGIN POWER, MU FAILURE

OR

PIPA FAIL IF; @ SC CONT - SCS = OFF
NO PIPA PULSES [*ENTR
FOR 312.2 u SEC, [oPRO
BOTH + AND-PULSES,
OR A LONG TIME 7 ~
(L2370 3.84 SEC) ’
WITHOUT AT LEAST .
ONE + AND ONE
= PULSE.

1MU FAIL IFs

ANY GIMBAL SERVO
ERROR > 2.9 MILLI=
RADIANS FOR 2 SEC . ;
OR MORE, LOSS ’
OF 3200 CPS PWR, ¢

GR LOSS OF GYRO
WHEEL PWR,

1CDU FAIL IF:
FINE ERROR >1, 0 VRMS,
COARSE ERROR >
2.5 VRS, READ
COUNTER LIMIT
CYCLE > 160 CPS,
C0S(6-4) <20V,
OR +14V PWR
SUP FAILURE i
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SLAR CO0E PROCEDURE REGAERS
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(ST PA-PRESS & Y
1
1] #0547 PB- S
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