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G&N MALFUNCTION INDEX 

l RCS FAILEU ON 
2 RHC TROUBLESHOOTING ROUTINE 
2a CMC AUTO TROUBLESHOOTING ROUTINE 
2b SUSPECTED REDUCED RCS AUTHORITY 
3 THC TROU~LESHOOTING ROUTINE 
4 MIN IMP CONT TROUbLESHOOTING 

ROUTINE 

5 CMC 

REU 

6 ISS 

7 GIMBAL LOCK 

YELLOW 

7a NO ATT LIGHT 
7b ISS TURN ON 
7c IMU CAGE 
7d IMU COARSE ALIGN 

8 TEMP 

YELLOW 

9 RESTART 

YELLOW 

10 TRACKER 

YELLOW 

ll I I PROG 

YELLOW 

12 ALARM CODES 
13 OSCILLATING OR DIVERGING 

MOTION 
SSR-1 CMC TEST 
SSR-2 CMC JET RE-CONFIG 
SSR-3 FRESH START 



+- DATE 11 /10/72 

SYMPTOM I PROCEDURE 
-9!!! I 

5 I H I I est CONT · ~ ~ Po-up I CIIC --,i;i':~ 

I 
I el'lrform CMC 

RED CMC in slby? l pOWlr Up NO 
NO YES C1n CMC bl pow-

l Lt an if: 1rtd up? 
CIIC prime ,- 111111 I " LiJ Input chin ck 
Saa,lalll 

lYES eV11N10E 
(i) 

C-twflill ~ CMClton JJE .!!.?.J!J CMC FAILED I ,..,...._ tinuously? I 

I NO 
DSKY opmtion117 

YES {i) :J) {i 

I 
YES t slo,1,4, 5inA IND_ 7 1,./W FAILED 

I of RI? OR CMC LT RELAY 

~

1 

AnyDSKY YES 9 PROG It on? 
NO ON DSKY FAILED 

1111 .. 11 on? I CLOSED 

I NO ins 

I 
lJ.QJ Display ALM 
code 

rci&"i.7 NO le VS N9E 1G&Nl 
~ 

• P1rform Ktion for 

I 
displ1y1d lllrm YES "l.tl.!J 

CMC TEST RESTART It on? RESTART 

•( I I I I 1

11 
YES 2 I Display aim 

ISS 1 r T ....--. PROG 11 on? - codt 

RED NO 
(i' • VS N9E YES I l I TRANSIENT 

I • Rocord aim codes ~1,ss CONDITION 
Ltonif: eRSET 

it/WORCMC IIIU fell 
ICDU 11111 PUT CHAN ISS ind PROG Its 

Pl PA 11111 Mint I 
LEO r■mlin off? 

tllnllt lNO 
1 10777 (2 

I 7 & II ~•SCSCONT -
04777 I I 6& 7 

I L 14777 SCS 13777 f l I 6, 7 & 11 ----, Alarm codt? 6& ,. 

- 03777, I loom& 
I __!J,cou A/Ock 7 I PIPA check 

• V40E (ZlfO 07777 00205 
• V16 N21E 

cou, 00211 (s) 

I eV16N20E '.i) {i) 
Any register > 51 YES 

{ 9 I PIFA ~AILED I 
FOAi No. 1 total 

counts per min? 
NO 

I I ICDU AID 11tand Rl , R2, 
fYES RJ agree? I SECTION FAILED NO 

I lm ~ Any register ~ WJ Oynomic PIPA 
Ilic? check 

ill 1cou O/A ck 

I 
NO • THC · tr.,,1111 in 

• RCS OAP · ill dirttrion of 
• V37E OOE l#j PIPA FAIL ~ 

1fl1tt1d PIPA 11■ 
• V4JE Afl1ct1d ·r■11 i 111r 
• Lo1d fCOU 1ngl• TE CTI ON 

I CUIT FAILED unch1"91d? 
R 1 • 00250 
R2 • 00333 
RJ • 00333 

I FOAi NO. 1 trror YES 
i 

n1tcl• C:::loadtd L!!.J Sllb loop ck 
values? 1 • Establish 1tt hold 

lNO {i (i' • FOAi SEL · 1/2 

I eV16N20E -

~ ICDUD/A ~ CIIC INPUT ~ F0.1 No. 1 .. d N01 171 1MUFAILED l 
SECTION FAILED AN FAILED R1,R2,R3rllllllf 

I 
I 
I 
I 

PAGE 3-7 

REMARKS 

(D All CMC functions lost. 

~ The R 1 readout indiclles a 
C C FAIL signal to CMC . 

G) Subsequent CMC malfunct,on 
indication from unaltet1ed CMC 
light. 

© II the LEB CMC It is on, atl 
gyro torquing and PIPA capability 
lost. CMC monitor and control et 
both TVC and entry lost 

~ Subsequent ISS malfunc11on 
cations from unaffected ISS It 

.CD The lollOWfflg alarm codes art 
generated by me i,sted failures (or 
by transient fa il d1scretes) : 

04777 · PIPA and ICOU fail 
10777 · PIPA and IMU la,I 
13777 · IMU and ICOU lail 
14777 · PIPA, IMU and 

ICOU fail 
If any of these alarm codes occur , 
proceed sequrntiatly to each of 
the stops indicalfd. A "no" 
ans-Mr to each sttp is indicative 
that a transient tail discrete has 
been generated. 

CD 
Function A/0 0 /A 

Remaining ailure Failure 

Fine align NO YES 
Come align NO NO 
Att err signal NO NO 
Total alt to FDA YES YES 
G mbl angles 10 NO YES 

CMC 
IMU stabrlizat,on YES YES 
loop 

Cage mod• YES YES 
IMU fail detect YES YES 
ckl 

Coarw align in NO YES 
gmbl lock 

© CMC c.. perlorm funcrions 
not requiring IMU inputs (1.;. , 
1'771. Aft1f •ch m1nttJwr, stat■ 
vec:ton m1111 bl updl11d vii P27 . 
~ CMC monitor and control of 

TVC ind 1n1ry lost. 

~ Aflocts murantt nf 1n ISS 
mm.,d. Sub■qutnt indicator of 

1n ISS llihlr1 lea 

SM-2A-2285G 

5 
THR 

6 



7 
HRU 
7d 
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SYMPTOM 

I GIMBAL LOCK 

YELLOW 

7a 

~ I 

7b 

ISS 
TURN ON 

7c 

CE] E 

7d 

11.',U 
COAR SE 
ALI GN 

ISS It on? 

NO 

NO 

NO 

• VJ NIO[ 30E 

I , 4, or 5 in A 
ol Rl? 

PROCEDURE 

YES 

YES 

YES 

YES 

FOAi display 
0, 0, O? 

NO 

. N20 agree wit~ 
FOAi? 

YES 

II TRANSIENT 
INPUT COUNTER / 
LOGIC OR ICOU 
PROBLEM. CON ­
TINUE NORMAL 
OPERATION 

I SS TURN ON 
REQUEST 01 SCRm 
,AILED TO 0 
ICH 30 B 141 

(3 

9 

CMC INTERNAL 
PROBLEM 

Alarm 00212 and 
037i7 and I SS 
.-arning? 

NO 

12 

Alarm 07777 and 
IS S warning? 

110 

NO 

NO 

14 ISS TURN ON 
REQLl EST 01 SCRm 
FAILED DURING 
TURN ON 

YES 

YES ~ 
IMU OP[RAiE 
OISCRITE FAILED 

DATE 11 /10/72 

REMARKS 

(D If yaw a. is fa iled . IMU woll 
coarse align unleu Saturn OAP and 
AVE G selected . or perform con­
~ous V40E . Sae G&N 6 Rtmark 
~ _undar A/0 failuro for functions 
rem,mmg . 

(i) If MGA 1lrudy < 70° , perform 
st°R -1 • time ptrmits. 

0 Wai l 90 sec IMU CAGE 
sw · ON loromentar ily1. 
Con lonue normal operat ion 

0 

No ATT It will exlongu 11h 
after 90 se-: When It off 
perlorm PSI and PS2 
Continue normal opera11on 

Reset faol 1nh101t Dols . 
V2S N07 E. IJJJ£ . 76[. OC 

Reset OAP 1n h1D1t and 
ext1ngu11h NJ A TT It 

V«I 1d1sregard alarm 
002 101 

Set REFSMFLG V2S r-.01[ 
77E IO<m IE 

Sel DR lfTfLG vm ,IE 
PRJ VJ7 EO<l 

'4\ ,~aot 90 sec 
'-- Reset laot onn,o,t 0111. 

V2S NOi[ Im[ lo[ 0C 
Reset uAP 1nn101t ano 
ext1ngu11h r--.0 A TT IL 

V«I ,o,sregaro alar n 
00210, 

Set REFS~\FLG V25 r>.07[ 
77E IOOOC( IE 

Set ORIFTFLG JI[;[[ 

PRO V JI[ 

Norrtal p;1 entrv ~11ao1eo 
To perform PSI use GDL 
REf SMMA I D[ Tl:RM lt\ A TlJ', 
steps 2 and J to oypass P;! 
tog,c 1G&C Lhec kt 11 t , 

SM-2A-2363A 

+ 
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I 

SPECIAL 
SUB 

ROUTINE 
SSR-2, 

aus SHORT 
ISOLATION 

I 

PROCEDURE 

.,...'P'"" ___ ....,AC 1 ~ I,._ __ 

Remo
1
vt ell 2 Alfecttd bus• 1(2). Whenever AC BUS 1 (2) It and AC 

equipment rom ._ _____ _.,--. BUS 1 (21 OVERLOAD It are both 

BAT RL y BUS Bl (Bl from AC _BUS 1 (2) _within 5 •c to 
alfected bus - I ~NlBAT A on, inverier must be disconnected 

preclude ,n.,.rter failure 

I 16 l 
l1J Bat chgr to 
bat bus 

•cb BAT A 
ENTRY/PL -
.21!.!!! (pnl 250) 

ecb8ATRLY ­
BUSBATB ­
!W!!J. (pnl 5) 

•BAT CHG -A, 
• DC IND sel -' 
lli~ 

8atchtt 
amps >01 

l YES (i' 

L!J Current dr■ in 
on BAT ALY BUS. 
Bus loss depends on 
magnitude of current 
drain 

J 
l.!l.J Isolate BAT 
Al Y BUS from 
BAT A & B 

ecbBATRLYBUS 
BAT A · !!J!!!! 

ecb BAT ALY BUS 
BAT B · !!J!!!! 

• Rtturn BAfR LY 
BUS load to 
origin ■ I conlit 

l 
ill BAT ALY 
BUS non ­
transftrable loads 

EPS/CRYO 
• F C reacs vlvs. l ■tch 

ckt & tb's 
• FC rad bypass vlvs 

& tb 's 
• FC 10 bus cont 

& tb's 
• DC undervolt 

•nsing if CW 
NORM - ACK 

• AC ovtr/undlrvolt 
•nsing& CW It 

e AC avid CW It (if 
CW NORM -~ 

e lnvorttr cont 
(DC & AC) 

eAUX bit to MNA 
& 8 switching 

• 02 Tank 3 ilol 
vtv&tb 

~ Rtturn to 
origin■! confiQur• 
tion. Clo• cb'1 to 
bol ■II eff■clld 

W elNV 1(2i - [!J Individually 
clo• ,quip cb'1 or 
1W1 whilt monitor­
ing FC curl9nt 

to 1lfect1d bys N 0 
AC BUS 1(21 ~ 
OVERLOAD It on? 

■quip. lYES 
AC I I 7 J AFFECTED ~ l . AC BUS LOST .. 

1 -----...IL.----~ L!J AC 1 BUS reconligur■ ti on 
• INV I · ill 
elNV I AC! · Q£f. 
e SUIT COMPR · W 
eFDA ISEL ·l 
• BMAG MODE (3) · RATE 2 
• S BO PWR AMPL PRIM · SEC 
eSBDXPNDR -ill -
e FC 1 PUMPS · lli 
• GL Y PUMPS · 2 fil 
• BMAG 1 PWR · OFF 
• G/N PWR -ill-
• SIG CONDA/ DR BIAS PWR 1 · 

AC2 
e Control Gl Y EVAP IN TEMP 

vlv manually to m1mt1in 
evap out let temp > 400F 

• RAO FLOW CONT AUTO · l 
eBATCHGR -lli 

~ AC 1 BUS non-transftrabl1 
loads 

EPS/CRYO 
• Tonk 1 Hz fans 
• Tonk 1 Hz & Oz qty & t■mp 

sig condr (IC) 
ECS 
• Cabin fan 1 
• Man cont prim ■vop stm vlv (IC) 
• Auto cont prim gly cont vlv (IA) 
• Sec lo Of) ev■p cooling (IA) 
• Elect cont suit h11t uch gly 

bypass vlv (88) 

• Rad flow contr 1 & rad isol vlvs 
(IC ) 

scs 
• GDC (111 modes uc■pt RSI) 
eFDAI 1 
e BMAG 1 (A TT HOLD. RATE 

CMD) 
• Min Imp (IA) 
• RHC 1 MTVC (IA) 
• Rall cmd prop an cont (IA) 
eAuto~V (IA) 
• No 1 pitch & yow nNdlts on 

GPI (IA) 
• SIVB full & oxid 

press for ind No I (IA) 
LIGHTING 
.mm-
• EMS numerics & grid 
• Million timer numerics (pnl 21 
• OSKY pushbuttons, caution & 

status (pnl 2) 
•EL for pnls I thru 9, 15, 16, 

229, 275 
• Sys I SIi running Its (8 tl■ -

mtnts} & EVA It (1 ■temant} 

L!QJ AC2 BUS reconfiguration 

elNV2 -Qff 
e lNV 2 AC2 · Qll 
• ELEC PWR - ECA 
• V■rify OMNI inpropar config-

uration for MSFN 
• FC 2 & 3 PUMPS · ill 
• BMAG 2 PWR · ill 
• FOAi SEL - 1 
• SIG CONDA/DR BIAS PWR 2 -
ill 

• BMAG MODE (3) · l!Aill 
• Act ivate SEC COOL LOOP 
e Shut down PRIM EVAP 

[HJ AC2 BUS non-transferabl1 
loads 

!Wf3Mzlan1 
• Tank 2 H2 & Oz qty & limp 

sig condr (IC) 
• AC utility outfit (pnl 201) 
•Tank 3 Hz & Oz qty & limp 

sig condr (18} 

ill. 
• Cabin f■n 2 
• Prim evop tamp cont unit (IA) 
• Auto cabin tamp cont unit IC 
• Rod flow contr 2 & isol vtvs (8C) 
ill. 
e MTVC (RATE CMD , ACCEL 

CMD) 
• Prop rate cmd (TVC, ATT 

CONTI 
• FOAi 2 
eBMAG 2 
• RSI (IA) 
• GDC ltAI 
• Au to .4V (TVC) (IA) 
• Ordeal 
e No 2 pitch & YM n11dlts on 

GPI (IA) 
e SIVB fuel & oxid 

press tor indicator No 2 (IA) 
LIGHTING 
• EMS roll an & scroll Its 
• Mission timer numtrics 

(pnl 306) 
• DSKY pushbuttons, caution & 

status (pnl 140) 
• EL for pnls 10, 100, 101, 122 • 

225, 226, 306 
• Sys 2 CM runnina Its (8 lft-

mants) & EVA It (I ■toment) 
• Docking IMfll & opot It 
EXPERIMENTS 
• l'lnor■mic Clmtr1 
• i.- Altimtllr 

PAGE 8-7 

REMARKS 

(D If s,on circuit ■lllp!,<1 .0 , it 
is I crew option to m■intain bit 
r■t,y bus POWll9d to m,in AC 
bus •nsors ■nd FC ovtrturmt/ 
rMr• currant prottction tunc­
tions. lnc19aad b111try 19Chllrg■ 

cyclt m,y bt rwquir■d . If iltort 
circuit > 2.0 ■mps, tic• btt 
191,y bit A or bit B cb's GIiiy 
whln ,wqund to opa-• 111uip­
mtlll -Id to~ ,_y 
b111. 

SM -2A -2248G 

SSR 
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SYMPTOM I 
SSR-2 (Cont) I 

I 
I 
I 
I 
I 
I 

,R-2 
I :ONT) 

I 
I 
I 
I 
I 
I 
I . 
I 
I 
I 
I 
I 
I 
I 
I 

PROCEDURE 

(2) 

L!iJ • DC IND sel · (':J) 
FC 113) 

e FC 113) MN BUS ~ AFFECTED 
A 18) • on 

DATE 11 /10/72 

REMARKS 

G) MASTER ALARM and FC 
BUS DISC Its will come on when 
reconnecting open-circuited FC 
lo bus. 

Q) Place two brnaries on 
remaining bus for SPS maneuvers. 

L!!J Individually 
close equip cb's or 
sws while monitor­
ing F C current 

(momentarily) MAIN DC BUS 

1+-!N~O~~~~~j.!Y!;ES~➔tL~OS~T---.J 1~ DC amps >25? 
._______. ..______________. MNA I MNB 

1a I MN BUS A reconfiguration 

• FC 2, 3 · MNB only 
• FC 1 MNB . onFwp) (if roqd) 
e1FC 1 MNA . Q_ 
elNV 1 ACl · OFF 
elNV 1 -OFF-
elNV 3 · MNB 
elNVJA~2.!!.i\!l!l 
e cb MNA BAT BUS A · !!J!!!! 
• cb MNB BAT C · close 
eSUIT HzO ACCUM AUTO ·1. 
• BMAG MODE 13) · RATE 2 
eFDAISEL -..2.. ---
•NON ESS BUS · MNB 

+ 
• URINE DUMP · HTR 8 
eWASTE HzO DUMP · HTR 8 
eRHCW>'R DIR 2 · MN_B_ 
• AUTO RCS SEL ( lsf"°"MNB 

(asreqd) -
e RAD PR IM HTR · 1 
• RAD FLOW CONT-AUTO ·l. 
eSPS LINE HTRS ·M (as 

reqd) 
eSCSTVCIE - AATECMD 
• Use RH C's for RCS dump, not 

CM PRPLNT DUMP 911 

20 I MN BUS A non -t r■nsf1f1ble loads 

EPS/CRYO 
• Tank 1 Hz htr 
• Tank I Oz 100W htr 
•Tank 2 & 3 02 51JW hlrs 
e lnverttr 1 pwr 
• Util ity outlets (pnl 15 & 16) 
• Tank 1 D2 vac -ion pump 
ECS 
• CO2 PP ind, CW 11 & PCM 
• Prim 2 rad hlr cont 
• Rad flow contr 1 & 1Uto select 
• Rad isol vlv man sel 
• H2D accum 1 auto & men 

cont 
• Urine & waste H20 dump 

htr A 
• Steam duct htr A 
• Sec rad htr cont 
• Sec rad in & out llmp ind & 

PCM 
RCS 
• CM sys 1 htr, 
• CM sys 1 fuel & aid purge 
• CM oxid interconnect 
• CM fuel/He interconnect 
• CM sys 1 prplnt dump (61 sec 

TD) 

• CM sys 1 prplnt isol vlv & th 
• SM 8 & D Ho 1 & 2 isol vlv & 

tb 
• SM 8 & D prim/sec prplnt isol 

vlv & lb 
• SM B & D 11t fuel pms i.,I 

vlv 
eSM 8 & D ht'1 
• Transfer mot M 1 
~ 
• Pitch & yN (prim) tmbl mots 
• Enable pwr sol driver 1 

• Ht vlv 1 & tb 
• Pilot vlv 1 & 2 
• Pfim pilot prt-vlv 
• lint ht'1 A 
e PUGS ttst 

scs 
• FOAi 1 total alt itude 
• GDC (except RSI) 
• BMAG 1 htr & CW temp It 

(eventually lose BMAG I as 
temp decreases) 

• Auto coils CM RCS 1 (if pr ior 
to CM/SM sep) 

• Direct ullage yaw DJ & 84 
• Auto t,v 
• Aut o altitude hold 
e Rate 1 MTVC 
• RHC pwr dir 1 

a. MNA/MNB to half of jets 
b. MNA to all jets 

e RHC pwr dir 2, MNA/MNB to 
half of jets 

LIGH TIN G 
• RH g,nh shelf flood (fixed 

mode) 
• RH couch flood (f ixed mode) 
• LH ginh shelf flood (va<iabfe 

mode) 
• L H couch floo d (variable 

mode) 
• LH & RH strut flood (variable 

mode) 
• LH optical align sight 
• Rtndt1v0Ul It 
• Sys A tunnel Its 16 elements) 
DISPLA YS & CONTROLS 
• Mission elapsed timer (pnl 2) 
DOC KING 
• Sys A probe connector 

(however A & 8 connecto" 
may be switched) 

EXPERIMEN TS 
• Panoramic camera 
• Mapping camera/laser 

alt imeter cover optr3tion 
& th 

• Mapping c,mora ,;ttnd & 
fltr■ct funct ion & tt, 

• Lunar sounder radar 
• UV covtr operation & tb 
•IR cover operation & th 
• Lunar sounder HF -I antenna 

oparation & th 

19 I MN BUS 8 reconfiguration 

• F C 1, 2 · MNA only 
• FC 3 MNA · ruup) Iii reqd) 
• fC 3 MNB · 
elNV 2 AC2 - 0F 
elNV 2 · OFF 
elNV 3 · MNA 
e lNV 3 A~on(up) 
ecb MNB BAT BUS 8 · open 
ecb MNA BAT C · close 
• BMAG MODE 13) · RATE 1 

• RHC PWR DIR 1 · MNA 
eAUTO RCS SEL (lB)MNA 

las n,qd) 
eELEC PWR · ECA 
• RAD PRIM HTR- 2 
• RAD FLOW CONT-AUTO · 1 
e Use RH C's for RCS dump, not 

CM PRPLNT DUMP 911 

21 I MN BUS 8 non-transferable loads 

EPS/CAYO SCS 
• Tank 2 Hz htr eFDAI 2 to tal attitude 
• Tank 2 & 3 02 100W htrs e GDC 
• Tank I 02 50W htr 
• Tank 3 H2 fans 
• I nvertflr 2 pwr 
• Utility outlet (pnl 100) 
• LM power 
• Tank 2 & 3 Oz vac-ion pumps 
ECS 
• Oz high flow CW It 
• Prim I rad htr cont 
• Rad flow contr 2 
ePrim rad in temp ind & PCM 
• H20 accum 2 auto & man 

cont 
• Ur ine & waste dump hlr B 
• Steam duct htr 8 
RCS 
• CM sys 2 htrs 
• CM sys 2 fuel & oxid purge 
• CM fuel interconnect 
• CM ox id/He interconnect 
• CM sys 2 prp lnt dump 161 sec 

TD) 

• CM sys 2 prplnt isol vlv & th 
e SM A & C He 1 & 2 isol vlv 

& lb 
• SM A & C prim/me prplnt 

isol vlv & th 
e SM A & C 11t fuel press isol 

vlv 
e SM A & C ht" 
• Trans1er mot.., 2 
~ 
• Pitch & yaw (me) gmb l mot rs 
• Enable pwr sol driver 2 
• Ht vlv 2 & tb 
• Pilot vtvs 13 & 4) 
• Line ht" B 
• Sec pilot p,1-vfv 

• BMAG 2 htr & CW temp It 
(eventually lose BMAG 2 as 
temp decreases) 

e Aut o coi ls CM ACS 2 (ii ,,_ 
to CM/SM sep) 

• Direct ullage pitch CJ & A4 
• Aut o t,V (maybe degraded) 
• Min imp increased to-...42 M~ 
• RSI 
• Ordeal 
• AHC pwr dir 1, MNA/MNB to 

half of jets 
• RHC pwr dir 2 

a. MNA/MNB to half of jets 
b. MNB to all 1ets 

LIGHTING 
• LH g1r1h shelf fl oo d (fixed 

mode) 
• LH couch flood (fixed mode) 
• LH & AH strut fl ood (fixed 

mode) 
• RH couc h fl ood (variable 

model 
• RH g,nh shelf flood (variable 

mode) 
• RH op1ical align sight 
• Sys B lunnel Its 16 elements) 
• Spotligh t door initiator 
DI SPLAYS & CONTROLS 
• Miss;on elapsed timer (pnl 306) 
DOCKING 
• Sys 8 probe connector 

(however A & 8 connecto" 
may be switched) 

EXPERIMENTS 
• Mapping earner■ 
• Laser oltimeter 
• Lunar sounder opt ical 

· recorder 
• Lunar sounder HF ·2 antenna 

operation & tb 

SM -2A -2249F 
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+- DATE 8/7 /72 

SYMPTOM 

LOSS OF s aD 
VOICE COMM 

(MSFN not within 

VHF'°""' ) 

PROCEDURE 

11. LM 
within line-of-
sight? 

LOSS OF S8D 
VOICE COMM 
(MSFN within 
VHF range) 

10 • UP TLM 
CMD - RESET 
then NORM 

Voice comm? 

NO 

14 Record on ORR 
steps, and reiulh os 
performed (LBR & 
voice) 

• INTERCOM - IL! 
• I.JI TLM DATA -

UP VQl!;;E 8~ 
(wait up to 1 min 
fOf tone) 

Tone? 

NO 

YES 

YES 

YES 

5 • S BO 
SQLCH - OFF 

Voice ok? 

NO 

Audio center 

• SID-~ 
• VHF, PA 

COMM, 
INTERCOMM -
OFF 

SidetoM? 

15 Request in blind 
MCC s.end c,..., 

Re1pOnM? 

18 • UP TLM 
DATA• DATA 

• S BD M615r" 
PCM-=!: 

Voice OK? 

YES 

Zl PMP PM VOICE 
& TLM MIXER 
FAILI.JIE 

(UP VOICE PROaLEM 
& POSSIBLE DN VOICE 
PROaLEM) 

'l1 • UP TLM 
DATA• D;lrTA 

• s aD M615r" 
PCM• KEY 
(ott.npt key) 

NO 

31 • S aD MOOE 
PCM - PCM 

•SID Xml>R • 
,~dant•~ 

Wolf for S lb T 
ind>60% 

YES 

NO 

NO 

Antenna? 

HGA 

a 
• AUDIO 

CONT - BACKUP 
(Alternate audio 
center) 
• MOOE - VOX 
• S BD-~ 

Sid.tone? 

YES 

Voice OK? 

NO 

22 .saDPWR 
AMPL HI -
redundant pwr ompl 
(wait 90 MC fo, 
warmup) 

79 PCM +1e voe 
POWER SHORT 
WH EN S 8D NORM 
MODE PCM-~ 

T/C 
13 I 

CANNOT ACQUIRE 
PHASELOCK WITH 
OMNIANTENNAS 

CANNOT ACQUIRE 
OR MAINTAIN 
PHASHOCK WITH 
HIGH GAIN ANTENNA 

Isolate CCU, 
T-adaptw and 
heodset by 
wl>ltitution 

17 Requut MCC 
configure fO< up 
voice backup 
(require, :3 min ) 

3o • S BD MCOE PCM -
KEY 
Key continuou, doahu fo r 
one minute and standby 
for normal voice relpO"M 

fromMSFN 

~•n key not requir•d 
• S BD MODE PCM -

PCM 
o.~ downlink wic• 
may be avai labl• via FM 
ORR dumps 

33 (Cr•w aM!. quest ion,) 
ground wi II reply by mor~ 
code . Orient for optimum 
HGA coveroge . 
DASH "' App-o• 10% 

increoie for I 0 
,ec, 

DOT "' App,o• I 0% 
increos,e in S 8D 
indicotor 5 Mc1. 

Cue ground when reody to 
copy. 

0 

0 

PAGE 9-7 

REMARKS 

Due to numerou1 voriob le1 in lunor 
distonce comm copobilitie1, thi1 
procedure ottempti only to restore 
voice comm. Appropriote reco n­
figurotion to restore moximum 
copobility will be done reol time 
bcned on noture or foilure . 

Lou or neor Ion of up voice is 
indicoted by S 80 ANT ind > 60% 
{approx). and noiH in headset if 

S 80 SQUELCH Off. Lo" of 
narmo l down voice 1hould be antic­
ipated if S 80 ont ind< 80'% 
{opprox) . 

0 U conrigurotion is olreod y in DN 
vOICE &u, con tinue trouble­
~Normol voice moy be 
ovoiloble an HGA or when MSFN 
range < 130K NM. 

0 

0 

0 

r,..lormal down voice via relay and 
DUPLEX A (conference mode) may 
1till be ovoiloble . 

When S 8D XPNDR - redundant 
xpndr, f-le1itate momentarily in 
O FF . 

INTERNATIONAL MORSE CODE 

A•-
8 -··· C 
D 
E • 
F 

G 
H • • • • 
I 
J •---
K 
L 

M 
N 
0 

p ·- - • a --•-
R 
s 
T 
u 
V 
w 
X 
y -•-­
z - -·. 

0 --- --

ERROR • • • • • • • • 
WA IT • - • • • 
END OF ME SSAGE • - • - • 
FRACTION BAR - • •- • 
DOUBLE DASH - • • • -
INVITATION TO TRANSMIT - • -

SM-2A·l470L 
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SYMPTOM 

8 (Cont) 

MSFN Rf PORTS 
LOSS OF 

RANGING 

JS • PMP fWR -
~ (ot!em p t ke y) 

Key ,ide tone ? 

43 • S 8D AUX 
TAPE - ON VOICE 
BU ---

Voice comm? 

YES 

47 S BO AUX 
TAPE - TAPE OR 
OFF POSITION 
SH<'.\RTED 

RNG- RNG 

Ranging OK? 

YES 

NO 

PROCEDURE 

36 • S BO MOOE 
VO ICE - RELAY 

• S 8D MODiPcM -
fQ,1 YES 

• INTERCOM (3) - T R 
• MOOE - VOX {pnf9 

& 10) 
CMP Audio Ct-r'ller: 
• S BD -Qff 
• VHF - OFF 
• vox sENS lw -.2 
• AUDIO (()NT -

BACKUP 

Voic e comm? 

NO 

41 Reque,t MCC 
,end CREW ALE RT 
on•out, uBel 
MASTE R ALARM, 

NO 

on-out, reu1t 
MASTER ALARM 

Rupon.e? 

48 S BO AUX TV -
TV OR OFF 
POSITl6°N 
SHORTED 

'] • S 80 XPN0R -
redu ndant 11pnd, 

• Allow up to Jo ,ec 
fo, pho,elock 
ocqui1i1ion 

Ronging OK? 

YES 

NO 

37 UPLI NK 
NORMAL VOICE. 
INTERFACE 
BETWEEN AUDIO 
CENTER & PMP 
FAILED OP EN 

41 
UPLINK 

NORMAL VOICE 
INTERFACE 
BETWEEN AUDIO 
CENTER & PMP 
FAILFD SHORTED 

YES 

49 
S 8 0 AUX 

TAPE - CTR SW OR 
ON voiIT BU 
POSITION 
SHORTED 

~--- ~ 
CONrlGURE FOfl VHF VOICE COMM 

VHF ~ I - OOPUX 
AUDIO PM. ll-1 -
VHF~ · T/R 
VHf ANl -Sit.ct btst omni 
WIit to, ull lhrllJ9!1 
Sl1nford VHf 1nt1nn1 dur­
ln, Goliklont '4N per iod 
only . 

40 • UP TLM CM -
ACCEPT 

Ground will 
communico1e by 
mone code 
di'Ployed on d,ky 
a, follow, 

One cho,octer ~r 
,egiste, 

DASH 1 
DOT 0 
Fill 9 

jQ • Co11figv1e 
fo, TV ond u,e c ve 
cord, for downlinL . 
Up comm pe• itep 33 

0 

DATE 8/7 /72 

REMARKS 

CMP P TT 1wi1ch will bt!' 
inoperolive . S 80 recepti on 
will be via inlercom bu, 

G)rlMt ,.., lfN lo •st• llsh s,.,,,.,.., _ ,_lc, 
.,.., • as much n two hlun 

0 Coo,dina1e with M5FN 

0 

G) 

0 

0 

Whc,. 580 JIPN0l!-,edvndo11 1 
~ , he,, rott• momenta,; ly in 

Q[F . 

Skin tracking performe d by g1ou1,d 
1ada1, no cr ew octiori 1eqvi1 ed . 

0.,ginol XPN0R i, v,oble fo, oll 
function, e xcept ,onging. 

The copobility u lo,t lo 1,onvn,1 
, e co1ded PCM ,in-ulto11e-ov, ly w,11, 
,eol Time PCM . 

T 



+ DATE 8/7 /72 1 

SYMPTOM I PROCEDURE 

(i) I 
.lJ • HI GAIN 

ANT BEAM · 
WIDE 

ll HI GAIN 
ANTENNA DOES 
NOT RESPOND 
PROPERLY TO 
MANUAL POINT· 
ING COMMANDS 

LL
:J) eHI GAIN 
ANT SERVO 
ELEC · redundant 
servo electronics • Assure phaselock 

Antenna responds NO achieved 

I 
I 
I 
I 
I 
I 

properly? i::=,. • Rotate each of 
~

1

1sthisinitial 
A activation? ~ 

L..:......:....---'----..J the HGA dials 
YES 

I 

[!J ORIGINAL 
ELECTRONICS 
FAILED 

ml 12 
CANNOT ACQUIRE .l.J Assure that 
OR MAINTAIN ~ earth LOS isnot 

(Max travel) 

Signal strength 
varies? 

LlJ INDICATOR 
Cl RCUITRY 
FAILED 

L!QJ TEMPORARY 
BINDING OF THE 
GIMBAL DRIVE 
MECHANISM 

LU • UPTLM 
CMD · RSET then 

~ 

PHASE LOCK WITH I within shadow area 
HIGH GAIN Does HGA respond 
ANTENNA properly to manual 

pointing commands? 

IYES tillllM- IND 
~ Phaselock acquired? i-.. 

I 
I 

HI GAIN ANTENNA 

I DOES NOT RESPOND 
PROPERLY TO MANUAL 
POINTING COMMANDS 

lYH 
JJ INADVERT· 
ENT ATC RELAY 
UPERATION 

JJ Restore voice 
comm 

NO 

(iJ 

l!J • Switch to 
omniantennas 

eHI GAIN ANT 
PWR · 0 FF (tor 
20 min) then PWR 

• Manually com---
mand antenna 
movement 

HGA follows man-
ual commands? 

L1J If VHF not 
available, wait 5 min 
for possible MSFN 
problem 
eHI GAIN ANT 

SERVO ELEC · 

NO 

-= 

redundant elec YEI 
Phaselock acquired? .;,.;. 

NO 

..!.J Select omni · 
antenna 

• Select favorable 
omniantenna 

• V64E (it 

I 
I 

• PCM BIT RATE · necessary) 
LO YElt--------i 

eSBD AUX TAPE . ,.;;;;. Phaselock acquired? 

I 
I 
I 
I 

DN VOICE BU ------1 • Reattempt voice 
contact 

• Reselect HI GAIN 
ANT 

NO (2) 

l!J • S BD XPNDR · 
redu ndant xpndr 

le Allow up to 1 min 
tor phaselock .. ------vu acquisition 

UJ ORIGINAL F Phaselock acquired? 
I XPNDR FAILED 

------ NO 

' (1) 

UQj • HI GAIN 
ANT BEAM · WIDE 
or NARR□W--

.!.!.J MICROWAVE 
WIDE OR NARROW 
TRACKING CIR· 
CUITRY FAILED 

(alieriiaieiiosition) YES 
Phaselock acquired' i-,. 

NO -----~ 

U!J TRIPLEXER 
OR RF COAX 
CABLE FAILED 

ill Loss of uplink 
voice comm. 
Possible loss of down­
link voice comm. 

.!J Perform CSM 
yaw left, pitch down 
attitude maneuver 
Indicators respond 
properly? 

lYEI 
Ll.J ANTENNA 
LOCKING MECH· 
ANISM WAS NOT 
LOCKED IN PLACE 

L!J HGA PAR · 
TIALLY OR 
TOTALLY 
IMMOBILIZED 

..!J ORIGINAL 
HGA SERVO 
ELECTRONICS 
FAILED 

(i' 

lllJ Attempt voice 
comm at least once 
per hour on the 
GET hour 
eS BD MODE 

PCM · .lli 
ePCM BIT RATE · 
.!il 

•S BD MODE 
ANG - OFF 

• Perform comm 
check 

If no contact 
•S BD MODE 

PCM · PCM 
•PCM BITTATE . 

LO 
•S BD MODE 

I tfa: Can phaselock ~ES 15 AUTO TRACK 
acquired'" CIRCU ITRY FAILE 
nual? 

ANG - ANG 
eAttemplDRR 

dump of 
recorded voice 

At completion of 
dump •rrt BIT RATE . • S BD AUX TAPE · 

eS BD AUX TAPE · -+ DN VOICE BU 

I NO J 
.!!.J • Utilize 

I 
I 

J1J HGA 
MICROWAVE 
ELECTRONICS 
FAILED 

omni antenna 
or 

• Utilize HGA in 
manual mode 

DN VOICE BU When range < SOK 
NM 

eSBDMODEANG - eVHFAMA -
RN_G . SIMPLEX 

Continue optimum • Audio center 
ant sw1tch1ng VHF AM . T/ R 

•Standby for MSFN 
call 

PAGE 9~9 

REMARKS 

(DAssumes that MANUAL MODE 
has been selected and that both HGA 
comman d dials have been rotated 
back and forth?t:30° several times. 

@ 1 t antenna pointing is incorrect , 
phaselock can sti ll be achieved but 
with a reduced signal strength. 

@11 HGA usage mandatory orient 
CSM with HGA pointed toward 
earth; HI GAIN ANT BEAM · NAR · 
ROW. Rotate HGA pitch and yaw 
command dials to correspond to 
meter readings. 

© Indicators will display actual 
antenna posit ion. If look angle is 
outside shadow area HGA may be 
utilized when CSM attitude permits. 

(D Loss of uplink phaselock is indi· 
cated by noise in headset and S·BO 
antenna ind <311'/4. 

@ When S BD XPNDR · redundant 
xp ndr, hesitate momentarily in OFF . 

@ It in medium select wide. 

SM-2A-2282A 
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SYMPTOM 

13 
CANNOT ACQUIRE 
PHASE LOCK WITH 
OMNIANTENNAS 

PROCEDURE 

• Select V64E NO 2 • Select proper 
(check ant selected) 1-.;...--------..rantenna (wait 1 min 

Ant OK? for phaselock) 

YES Phaselock acquired? ,~i.,,;,;;...;;;....;;.;... __ ,. 

4 e SBOXPNOR ­
redundant XPNDR 

• Allow up to 30 sec 
for phaselock 
acquisition 

Phaselock acquired? 

NO 

acquisition 
• Attempt phaselock 

acquisition with 
all omniantennas 

Phaselock acquired? ND 

YES 

If VHF not 
available, wait 5 min 
tor possible MSFN 
problem 

• Attempt phase­
lock ilcquisition 
utilizing H GA 

Phaselock acquired? 

ND 

NO 

11 FAILUREOF 
YES RF SWITCH TO HI 

GAIN POSITION 
OR OMNI ­
ANTENNA FAI LEO 

comm. 
• PCM BIT RATE - LO 
• S BO AUX TAPE :-ON VOICE 

BU ---

• SB □ MODE ANG - ANG 
Continue optimum an1 switching . 
Attempt voice comm at least 
once per hour on the GET hour 
as follows : 
• S BO MODE PCM - ctr 
• PCM BIT RATE · ill-
• S BO MODE ANG - OFF 
• Perform comm check 
If no contact -
• S BO MODE PCM - PCM 
• PCM BIT RATE L-□ -
• S BO MODE RNG~NG 
• Attempt ORR dump ofrecorded 

voice 
At completion ot dump -
• S BO AUX TAPE - ON VOICE 

BU ---
When range< 60K NM 
•VHF AM A -SIMPLEX 
• Audio Center VHF AM - T/ R 
e Standby tor MSFN call 

DATE 8/7 /72 

REMARKS 

G) Loss ot uplink phaselock is indi­
cated by noise in headset and S BO 
antenna ind< 30%. 

(D When SB□ XPN DR - redundant 
xpndr, hesitate momentarily in OFF . 

G) Performing roll maneuver elimi­
nates omniantenna as failure . 

SM 2A 2283A 
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SYMPTOM 

NO Oz FLOW 
THAU PGA 

CABIN IS 
PRESSURIZED 

PROCEDURE 

Oz flow 10 fully 
suited crewmen 
must be estab­
lished within on, 
minute or asphyxi ­
ation my result 

• Verify PGA/ 2 00'1 IMPRDP-
Umbilical OO's ERL y CDNNECTE 

• Cycle SUIT OR CHECIC VLV 
FLOW vlv then · (FLAPPER) IN 
SUIT FULL SUIT FLOW VLV 

t--'F=L=O=W=-,,-.......,.--LY:..:E'.AoS"1WAS FAILED 
PGA llow? CLOSE 

NO 

Pressurize Suit 
Loop 

• SUIT TEST vtv · 
f.!!lli 

• DIRECT Oz vlv · 
OPEN unlil suit 
prna ·,,,:2.0 psig 
then · clo• 

•Oz DEM REG · 
Qff. Oz flaw 
It · out 

2 

• No flaw crew­
man disconnect 
inlll Oz umbilical 
from PGA. Suil 
loop prns will 
drop lo cabin 
prm 

• SUIT TEST vlv · 
OFF 
PGA press drop 
to cabin press 
when ho• dis­
connected? 

NO 

NIOENTIFIED 
BLOCICAGE OF 02 
FLOW FROM PGA 

•D2 DEM REG· 
BOTH 

• Pop one glow to 
rtfilw PGA pna 

• Doff hllmltl 
111d 9lovt1 

Reconfigure 

OEM REG -
TH 

• Connect Inlet Oz 
ul!lbHiul to PGA 

PAGE 10-7 

REMARKS 
ASSUMPTIONS 

• For lintfe crewmen operetion, 
11lect end alternate crew stetion. 

• Other two crewmen were gelling 
Oz flaw to PGA's. 

(DOeteclld when helmll and 
glovt1 donned end SUIT FLOW 
vtv - positioned to -Suil FU LL 
FLOW --

@This ection will incr1111 AP 
ecroa suit flow vfv check vlv. 02 
OEM REG must be positioned to 
.!lff. to prtv1nt seal stirring when 
suit Int vlv is turned off. 

@rhrN men closed suit loop 
optrllion capability is lost . 

SM-2A- 2369 
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SYM PTOM 

REO 

Lrgh1 011 rf. 
Compressor ~p 
<0. 22 psr 

SUIT COM PR 
~p LOW 

< 0.32 psr 

BALLOONED 
PGA 'S 

8 Suri compr ck 

• Redu11dar11 SUIT 
COMPR -~ 
bus 

8 • DIRECT 
02vlv -~ 

02 flow deer? 

YES 

PROCEDURE 

NO 

If suited, suit com­
pressors may rema in 
rnoperat1ve fur no 
lu11yer 1ha11 one min­
ute or asphyx1at1011 
may result. 

YES 2 • SUIT TEST 
vlv -Q££_ 

□ 2 flow deer? 

YES 

• DEMAND 
REG sel · BOTH 

e Hz □ ACC~ 
lbo lh) · Q££_ 

CIW FAILURE 

NO 

13 OEGRADEO 
OUTPUT OF BOTH 
COMPR TWO 

----- C□ MPRDPERA ­
TION REQUIRED 
FOR CREW 
COMFORT 

YES 

12 • SUIT COMPR 
(both) on dlt ernd te 
huses 

Suit cum pr j,p me r? 

NO 

□ 2 demand 
reg check 

• OE MANO REG 
sel ..!... 

17 e WASTE 
STOW VENT 
vlv VENT 
If required tu llldHl 

1am C02<7 6111111 
Hy 
e DIRECT Oz vlv 

OPE N ICCWJ as 
req 

• cb SUIT COMPR 
161 upe11 

DATE 8/7 /72 

REMARK S 

0 Subsequenl compressor opera­
tion verified by monilOring supply 
hose flow and humidity level. 

0 Unsuited compressor tiP of 
approximately 0.2 75 psid is normal 
with SUIT FLOW valve in SUIT 
FULL FLOW position. 

@ Pressure rise across suit com­
pressor is 0.36 psi in cabin mode 

. 15.0 psi) and 0.26 psi at emergency 
suit pressure 13.75 psi) . Suit compr 
tiP of 0.1 psi will adequately scrub 
cabin air for unsuited operation . 

© Humidity and CO2 control 
lost . Inadequate suit ventilation 
obtained by opening 01 RECT 02 
vlv. PGAs will ba ll oon up to 
0.32 psi above cabin if in so iled 
mode . Use emergency □ 2 masks 
if in cabin mode since CO2 indi­
cator inoperative. Some consid­
eration may be given to taping 
a CO2 absorber element to the 
cabin fan inlet. 
Metabolic Load 
BTU/HR /Man 

□ 2 Flow · 3 men 
masked L 8/H R 
at 5 psia cab press 

1500 6.6 
750 3.4 
500 2.2 
400 1.6 

© With CO2 level at 0.1 mm Hg 
at time of suit compr failure, CO2 
will remain< 7.6 mm Hg for times 
shown at following WASTE STOW­
AGE VENT vlv positions. 

VLV Posi1ion Minutes 

CLOSE 
VENT 
VENT plus 
srde hatch 
dump 
venting 

74 
77 
80 

0 Slightly ballooned can be 
verified by the suit-10-cabrn tiP 
indicator >zero . Cabin IO soil tiP 
maintained at 2.5 IO 3.5 rn H20 . 

0 Recycling valve serveral limes 
may correc1 excessrve O 2 flow. 

@ Leaking Oz demand regulaior 
is still operalional and may he used 
for depressurized cahrn mode. 

© H20 accumula1ors may be used 
manually for H 20 removal with 
excessrve O 2 usaye. 

SM 2A 2255B 
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+ DATE 11/10/72 

SYMPTOM 

• --E-NT_R_A_PPE_D_,.. 

31a 

a 

GASIN 
POTABLE H20 

WASTE HzO 
OVERBOARD 
DUMP NOT 
DRAINING 

INADEQUATE 
VENTILATION 

AFTER 
LANDING 

I 
I . 

PROCEDURE 

2 lsol111 pot lk 

• POT TK IN vlv · CLOSE 
• H20 QTY INO sw · POT 
• Draw ott 1 qt H20 !water gun) NO 

Pot qty dtcr 5% 7 --►t-~ 

5 Install g,s w111r apar1tor 
.._ ___ ...,.~ to w1tar ,.. or food fll'olle 

tude sensor rtlay 
to mumt PLV 
operation 

• Remove w11tt 
H20 ovbd 
dump lint cap 
and stow 

• R1mov1 flex 
host from Q.Q 
(ytllow) 

• Connect flu 
host to waste 
H20 dump lo ne 

• Remove waste 
H20 ovbd dump 
line 0 -0 cap 
and Slow. 

• Remove flex 
hose from 0-0 

• Conntct llex 
hose to waste 
H20 vent line 

e Install femalt 0 -0 on wast, tank lll!Yict pon 
• Conntct urint dump hose/filttr to urin1 flea 0 -0 
• Connect other end of UT holt to f1m11t 0-0 on 

wutt lank service port 
• Ovbd drain velYI • ~ 
• Wast• tank •rv vaiw:-.lll!l!J unt~ -• HzO qty 

ind 15%1htnma 
• 0 isconnecl Uilio• from wattr panel 
• 0 iltonnect T-adl!ltar from UT hott and pufll for 

2-5 min 
• Ovbd drain Yllva . -'1llll 

UNCONTROLLABLE 
WATER INFLOW INTO CM 

PAGE 10-17 

REMARKS 

G) System is usable. Quantity 
gaging capability is compromiS8d. 

@ If suited, purge suit 
periodically. 

CD Unit stowed in A 1. 

G) Allow 2 hrs for heater oper­
ation. Oritnt CSM for maximum 
external htat on dump nozzle 1-Y 
-Z) in an1mpt to clur probable ice 
block. 

0 If UTS WIS being ustd rtplace 
UTS ,.c,i.,.r a .. mbly . Span UTS 
rec1ivlr asambly stowed in R-11 . 
Replaument of UTS rec1iY1r assem­
bly mty m""-t UTS arvicaable. 

CD W111r tanks H2 and 02 bleed 
capability lost unltss -• H 20 
dump lint inttrconntclld. 

© Auxiliary dump through lidt 
hatch i1 also awlileblt . 

© Batttry and H2 separator Ylnl 
capabilities lost unleu urine dump 
line interconnected. 

@ Battery vent valve should not 
be open if overboard drain or waste 
storage vent valve is open and the 
urine dump line is interconnected 
to the waste water dump line . 

G) Postlanding vent Mitth must 
be cycled to Q££ and back to !illlli 
( LI2W) anytimt CM attitudt ueeeds 
6lilfto l'lat attitudt control rtfty. 

@ Vantifalion available only by 
opening aithar hatch. 

SM-2A-225BE 
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SECONDARY 
SUB 

ROUTINES 

SSR -1 

SECONDARY 
LOOP 

A°CTIVATI0N 

SSR-2 

FROZEN 
STEAM 
DUCT 

PROCEDURE 

I (i) Ci) 1-'-' -~- ,I ·-· L1J Activate sec loop }rw Simo"'""'"' YES For simultaneous cool loop opera-
prim ar.d sec loop ~ tion only rad of one coo l loop ~~ • ECS IND sel · SEC 
operation desired? should be used. For loop bypass- '~ • GL Y TD RADSEC vlv · NORM 

NO 
ing rad: (rad open) 
• PRIM/(SEC) GL Y TD RAD vlv · eSEC COOL PUMP · ACl (or AC2) 

I 
BYPASS • SEC GL Y DISCH PRESS ind~ • (3 • PRIM/(SEC) RAD HTR · OFF 

~ ..1J Deactivate prim e C HTR · SEC (rad open) 

I 
loop • SEC EVAP H2 D CONT vlv · 

AUTO 
• PRIM EVAP H~0 eSECCD0LEVAP - EVAP 

CONT vlv · OF • SEC GL Y EVAP OUT TEMP ind· 

I 
• ECS RAO PRIM 40-50.5°F 

HTR • off (ctr) eSUIT HT EXCH SEC GL Y vlv · 
eGLYEVAPSTM FLOW (if reqd) 

PRESS AUTO · 

l I 
MAN 

eGLY EVAPSTM 
INCR · INCR for 
58 sec W Activate prim loop LiJ If a return to 

I 
eGLY PUMPS · 

• ECS IN0 sel · PRIM 
prim operation is 

OFF desired , proceed as 
ePRIM GLYTD RAO vlv - NORM follows: 
eGLY PUMPS - 1 ACl 

! I 
• PRIM GL Y 0ISCHPRESS ind· 

>40 psi 
• RAD PRIM HTR · 1 

LiJ Deactivate sec loop eGLY EVAP IN TEMP -AUTO 

I 
• PRIM EVAP H20 CONT vlv · • RAD SEC HTR · OFF 

AUTO • SEC COOL EVAP · RESET for 
eGLY EVAP·STM PRESS AUTO · i.- 58 sec then off (ctr) 

AUTO eSEC COOL PUMP · off (ctr) 

I • PRIM GL Y EVAP OUT TEMP · 
ind 40-50°F • SEC EVAP H20 CONT vlv · Qf£ 

eSUITCKTHT EXH · ON for 
30 secs then off (ctr) 

I • CAB TEMP · AUTO 

I 
I 

I .l.J Initiate manual operation 
__.. • Orient steam vent outlet to sun 

I 
(-Y, -Z) 

• GL Y EVAP STM AUTO · MAN 
• GL Y EVAP STM INCR · INCR 

(58 sec) ..1.J Service evap 

I • GL Y EVAP IN TEMP · MAN when stm press 
• GL Y EVAP H2D FLOW · off (ctr) >0.14 psi. 
• GL Y EVAP IN TEMP vlv · adjust eGLY EVAP H20 

I 
(to obtain prim evap out te~ FLOW · ON 

- 60°) .1J S Im press (2 min) then ~ 
• GLY EVAP STM INCR · DECR 

(6-7 sec) changes (deer) from .ill!l 
NO sta bilized value YES Gly evap temp out YES -

I 
ECS rad prim out temp <-30°F? -~ within 15 min? <47°F? i--

YES ~ NO NO I 
-

I Ci) ' ' It 

..!J L!J Cycle H20 .!J Resume norm opr Activate sec coolant loop 

I 
eSEC COOL EVAP · off (ctr) eGLY EVAP H20 • GL Y EVAP STM PRESS AUTO-
• SEC COOL PUMP · AC 1 or AC2 FLOW · ON AUTO 

• RAD SEC HTR · SEC - - 1 min· off (ctr) • GL Y EVAP H20 FLOW · AUTO 
• RAO PRIM HTR · off (ctr) 15 min • GL Y EVAP IN TEMP · AUTO 

I • PRIM GLY TO RAD · BYPASS Gly evap temp out • PRIM GL Y TD RAD vlv · NORN 
<4 JDF? ... • RAD PRIM HTR · PRIM 1 il!.!!!!! NO 

• RAD SEC HTR · 0~ YES eSEC COOL PUMP · off (ctr) 

I 
I 

DATE 8/7 /72 

REMARKS 

(i) If one panel of the primary 
radiator is lost, the secondary radiator 
should be used, otherwise the second-
ary radiator will be lost due to 
freezing. 

@ Operation of both coolant loops 
simultaneously may result in low rad 
out temp. To preclude rad freezing , 
terminate evap operation if possible. 

@ G&N , 0SE, and signal 
conditioners are not coldplated on 
secondary loop. Usage limits for this 
equipment are as follows: 

G&N 17% duty cycle with max on 
-- time of 1 hr 55 min. 

0SE 66% duty cycle with max on 
time of 2 hrs. 

(i) Primary glycol evaporator 
temperature inlet can be approx-
imated by secondary radiator inlet 
temperature. 

SM-2A-2271 



+- DATE 8/7 /72 

SYMPTOM 

5 V•AXIS ONLY Ol V·AXIS loll1 
MULTl,Lf DIS,LAYS 1--+-➔ol'.,.::--:d,IYO? 

INOlMAL (!llLl .._ ____ __. 

ING IND 
ONLY 
AINOI/IML 
~ 

G-AXIS 
ONLY 
AINOIIIIAL 
(T!ST 4) 

NO 

Y!S 

I 
1--'---.f- ,_II, to •i.•? 

1 
I 

PROCEDURE 

V-AXIS AND 
ING 

V-AXIS AND ING ONLY 

V-AXIS ONLY 

16 VELOCITY 
DIIV! MOTOI 
CONTIOllR 
INTHMlfflNT OI 
l'UI.Sf SCAUI OUT 
Of•TOUIANCf 

.,__,v,u, 
,v - -.? 

NO 

NO 

NO 

lO 1_...,.. 
>2.2 NM? 

NO 

• !MS MOD!· 
STIY 

o t1;WfUNC­
TEST 5 

o~AXISto 
ftat t .. t pottem 

o !MS FUNC • 
T!ST 3 

• Si .. ronge to 51,0 
o !MS MOD£· 

tl>lW 
e !MS FUNC -

TUT 4 

PAGE 11-5 

REMARKS 

0 IMS ,uNC • J!L! cepoi,illty 
lou . EMS .rot~I llut occ•I• 
•Offlte, otcUfOCy co" be Y..-ln ed 
only l,y ,_,.,,,,1 .. a //.V TEST . 

© TEST 4-nd 4.V TEST only Iott. 

© V-cd, and range dltploy Iott. 

0 Thh falkn will lnvolidate the 
4.V TfST ond T!ST 4, ucopr tl,e 
G-.. 1, dl•loy . !MS ohould be 
operatlonol but c:orrldi,r 
verlflcatk>n •roMOUt dur ing entry. 

0 V AXIS ond ING ln-rlon 
•raneou, only . 

0 !MS FUNC • ID!.! lo,t but EMS 
op9l'Otlon during entry 1hou ld be 
noffflOI . 

0 V AXIS , AV and R.NG infoimotlOt'I 
•roneou, . Other EMS Information 
unaffected . MSFN ,nay b. able to 
tupply o correction foctcw fot thl, ..... 

© Th..-e It ric, 1Mthod of dl,tl ,..,dlh• 
1,. b.tw.-n "'-- two follutft . 
Scroll -,e loc lty Information wll l IN 
•ran-.n . Ra,.. tNdout of 
uncertain validity . 

0 Th i, ch.eek eonttroln.d by test 
po-. OYOilol,lllty . 

© EMS ENTIY and AV functions 
unaffectad . 

0 9tNG and AV dl1f>lay1 Iott. 

0 R.NG dlaplo y Iott. 

0 Scro l I G dhploy euonffuf. . 

© Scroll G dhploy Iott. Boc kup 
G lnfoffl'lotion from CMC or 
G PMtw . 

5 
THRl 
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SYMPTOM 

LIFT VECTOR UP 
LT NOT ON 

(T EST 5) 

Bo r-------, 
G-AXIS 
DOE S NOT 
DRIVE 
(TEST 5) 

RNG IND DOES 
NOT SLE W IN 

RNG SET 

9o ~------~ 
G - AX IS 
DOES NOT 
ZER O IN 
RNG SET 

IQ [_____, 1/ - AXIS 

DOES NOT 
SLEW IN 
~ 

NASA-MSC 

Lift ve ctor dn It 
on in TEST 5? 

YES 

lift vector up 
It on in TEST 5? 

YES 

OPEN 

NO 

SW FAILED OPEN 

PROCEDURE 

G-AX IS dr ive 

normal in TEST 5? 

NO 

6 • EMS MODE -
illr 

• EMS FUNC -
RNG SET 

• Slew displa y off 
zero 

• EMS FUNC -
TEST 5 

RNG ind 1eseh to 
zero? 

YES 

YES 

4 Alternate RNG 
SET 

• EMS MODE - STBY 
•EMS FUNC - -

6V SET 
• s'i;;T.sired range 
• EMS FUNC (CW) -

Vo SET 
• EMS MODE -NO RM 
• Conti nu• EM S 

checkout 

YES 

A lternote slew -
V-AXIS 

• EMS FUNC (CW) -
TEST 5 

• Sl ew des ired Vo 
• EMS FUNC (CCW)­

ENTR Y 

TEST 5 

POS OF FUNC 
SW FAILED OPEN 

DATE 8/7 /72 

REMARKS 

0 lift v ecto r up It lost in TE S T 5 
end ENTRY . Bac kup e n try a ng le 
information from CMC o r MSFN. 
No It 10 sec ofte r .05 G coul d 
be used to indicate l ift vector up . 

0 Corridor verifi ca t ion los t dur ing 
TEST 5 ond ENTRY. Bo ckup 
entry ang le information from 

MSFN or CMC. 

©EMS FUNC - TEST 5 lo,t on ly . 

0 Scrol I G displ a y inopera t ive. 

0 EMS operat ion una ff ec ted. Use 
olternote RNG SET me thod . 

0 ENTRY operation unaffec ted. 

0 This failu re prod uces on err o1 
o nl y in the in it ia l pha se o f the 
G trace . 

0 Rang e di ~ploy erroneous du,ing 
EN TRY. O the r ENT RY function \ 
una ff ec ted of ter Vo slewed by 
alter no te methoch. 

SM- 1A-1560D 
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