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SPACE DIVISION or NORTH AMERICAN ROCKWELL CORPORATION
Teo Comm.,7/ee T Jonu 69 ,).Su)t?ﬂv.JL
PROPOSED SPACECRAFT OPERATIONAL PROCEDURES CHANGE EMS

NGE NO, REFERENCE (IF APPLIC ABLE) DATE
I C< M /339 126
JINITIATED BY DEPT & GROUP SC EFFECTIVITY SUSPENSE DATE
John L, Swigert Jr, NASA- CB 104 ¢
CSM AOH VOLUME 2 1
SC BASIC OR CHANGE DATE PAGE NO, TIME, PARA, OR STEP NO,
104 20 June 1968 5-97

DETAIL CHANGE (Use exact handbook wording):

Replace EMS malfunction procedure with revised diagrams,
copies attached '

NOTE: This change has not been incorporated by NR in the 20 January 1969
issue of SM2A-03-SC104-(2).

REASON:

New diagrams incorporate changes generated during final update review
for SC 104.
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R APPROVED NR (SIGNATURE_AND TITLE DATE
[ DISAPPROVED 9, é % ﬁ &l Y2, ) -27-€9
[} APPROVED NASA (W AND TITLE) DATE
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APOLLO OPERATIONS HANDBOOK

SYMPTOM PROCEDURE 2 o REMARKS
= Urﬂ/‘? J,L'Q“}w =
P |
. @ The EMS MODE sw sssumed
| / to be in STBY for at least
5 wee before sell-test
! 1 2| Displays out of started,
L05G LT ON —JIJFFVEcronu! YES J e LYES ‘%[,“ Srnscnsad TeS o [ #Jews et
perodd 1 = on in Test 32 > in TEST 4 ey ACCELEROMETER
A2l e and AV TEST 7 MADLE |y FAILED
—— @AIL acl! test capabllity lont,
NO NO *”ﬂ For eatry, G-Urive, and
(P corridor verification will be
& | Compore EMS ereoncous. AV /RNG ind,
1 durh cvw'c av V AXIS and EMS e RS\
il R ] NO unaffected,
{ ACCEL LOW EMS agrees? ,
W RANGE QUTPUT 1
FAILED .:;;;’0 position Fum!lEsgl ol
E MODE aw lost,
v EMS lost except EMS TN,
| 8 |« s mooE -
jlﬂi 3 @ Corridar verification
® EMS FUNC - inoperative with EMS
| oixg P:ODE MODE sw- MAN
& (0]
AUTO ves 1] tHResHOLD .—J’ EME MODE =
ves |9 | NG disploy '(%Mmmon p| MAN of .05 G
056G lton? drives in ENTRY? FAILED indication from
NO L MSFMN or GAN @ EMS FUNG - LTEST |
NG lustl only
@ Lowss of thrashold cue only
{.05 Gl NG ind
- operation e Indication o
15] 056 LT 05 G,
IZ] TorRQUING FAILED ON
| RESISTOR IN
TEST 1 FAILED
J
l .IJ Slew scroll for @F N .
IMS FUNC - TEST |
ot Q Ll capability tost only,
o < l Alternate method:
’ 2 ®EMS MODE - STBY @RN(- SET capability lost
sg;:, SS:)?;'L ﬂ RNG display | YES i, V AXIS drives |yES —3' TEST 1 ® EMS FUNC - SCS AV possilile only i AV
NOT SLEW B drives in TEST 32 Iy in TEST 47 4 POS OF EMS FUNC > IESTS display ts driven positive by
(TEST 1) === namRI I RS2l SW FAILED OPEN ® Slew scroll to start placing the G FA sw - oo
—_— of test pattern (up), then - off (downl at the
NO NO ® EMS FUNC - dasired value, GAN or AV
IEST 1 maneuver with the 5P§
® EMS MODE - AUTO FHRUST - DI ON can'le
® Resume EMS self monitored by the change in
1 5 test the AV display (down to
L <1900 fprl. Vo cun be set by
SLEW SW FAILED wning EMS 1UNG - PEST 4
| (repeatedly if novessaryl,
stopping the V drive at the
desired value by EMS
FUNC - TEST 5, No bachup
I vapability available, i
& | V-AXIS DRIVE
> FAILED @1-:1\-1.\. loat for ENTRY excopt
THRESHOLD, COfRIDUR,
and EMS R.&\; funetiang
unalincted ]
r
@p‘.ma FUNC - TEST4
3 l 2 Inoperative
.05 6 L1 our ||| 1| .056 henin MO I:I-ms MODE - | Mo MANENIRY v
(VEST 2) e posltiom? S8y IMPLEMENTING
—_— o EMS FUNC - GATE FAILED
| il ENIRY
ENTRY funciions of EMS
£ MooE - N (@) e
Ronge disploy drives? AV tunctions unalley ted
q’ Yes
@ EMS operation unalfecteds
jj TEST 2 NG (ol bporition in
POS OF FUNC inelication ol 06 L5,
| SW FAILED .él 05G LT
OPEN FAILED
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APO LLO LOIPERATIONS HANDBOOK

SYMPTOM PROCEDURE REMARKS
1 There in no methed af
distinguinhing between
these failures,
- LIFT fwarek 240, ’_ ‘EJ N
L] . rd
LT WILL NOT L.. | [uer veerea ue | vis g Do TGl uE qheides $gn%pl?|ka?ém &
COME ON T o in TEST 27 ;:nh:ur.:m lights RESISTOR 1N
bisn mamsm rll‘n‘w 'v
\TEST 3) l Ta) | TEST 3 FAILED
Corridor verification, 8V
TEST, TEST ), TEST A}
= and TEST 5 inoperative,
y 7 [5 JoErms moDE- [6 [ 10s5c Tmer EMS operitional durig
3 | RANGE ind YES ._] V=AXIS and NO SIBY YES K50 1IMER CIR- entey, but accels ramster I
| lows in TEST 37 restar g o R CUITRY FAILED e e e
e ? ENTRY for conflidence by tome
NO o ® EMS MODE -MAN parinon with a CMC AV
Range display drives
negative ?
NO @ ENTRY functions of EMY (RS
Inoperative excopt EMS o
! AV functions unaflected,
7] conivine
10 SEC TIMER
IMPLEME NTING
GATE FAILED
l ® Corridor verification Its
inoperative or invalid
during TEST and ENTRY.
) -
7 l 8 |uwr vecrea ve | no CORRIDOR VER FCATION C\RAU |
It &n in TEST 5% SCROLL 2G SW L oz
I YES FAILED OPEN
@ This step assures initialis
zation of the range
integrator for TEST 4.
] 1] RNG Tnd @ TEST 3 losl, KNG ind
initilization may be tented in TEST 4 by
i ~r i noting that the RNG ind |
'ore proc
i 12 jUFr vECT2 drives to negative
'—°] TEST 3 POS with TEST 4; izjurr sacrog SH.0%.2NM
0 » ® EMS MODE - STBY oN AT FA/LEO
OF EM5 FUNC 5W EMS FUNC — Rei ors
FAILED OPEN ‘;"'5 oty @ LAt voctor dn 1L lont in
s TEST 3 and ENTILY. Barki
| ® EMS FUNC - PR o ENTRY information fran ||
.}EFL%UIF’F CMC or MSFN, Nolt 10 sec
L -AUTO) alter .05 G could be used 16 |
I ® Continue self tests indicate Lift vactor down,
| EMS operation unatiected,
NO !
) 4o 16] SLEW CIRCUIT
) NG IND WILL | |13 [uoer secromsmure| VES | 14] Ay /enG ind YES&,EI AV/RNG ind | YES T.]MD rrT
Nt?l‘s:L:;v o i TESY_ 37 Gt SEAE S T iver In R0MG SET? TEST 3
s NO NO
| ﬂ Alternate range
. set |
@ ® EMS MODE - @ Normal RNG SET method
STBY lost,
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® EM5 MODE -
17| AV/RNG IND ﬁl AV/HNG AUTO AV/KNG ind lost
FAILED SLEW CIRCUITRY o= ¢ GTA - on [ s 1
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s in AV/RNG
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® EMS MODE -
STBY
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APOLLO OPERATIONS HANDBOOK

SYMPTOM PROCEDURE REMARKS
| @ Lift vector up It lost in
g | CEST 5 and ENTRY. Backs
LIFE VECTOR LIP| _ﬂ Lift vector dn It | NO ﬂ G-AXIS drive |YES _3__]L|F'I VECTOR up entry angle (nforniation
LT NOT ON an in TEST 57 > - »g UP LT FAILED OFF from GMO or MSEN. No b
{TEST 5} normal in TEST 57 10 wec after 0% G could by
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up.
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during TEST & and ENTRY;
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R:ng?LDE\S?;S 1| G-AXIS zero's YES 2 | sLew Loaic Use alternate KNG SET
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RNG SET in RNG SET? * 1IN RNG SET FAILED S
OPEN
=
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NG SET SET @ ENTRY operation unallected,
3
| POS OF _ | ®EMS MODE -STBY
FUNC 5W FAILED ®EMS FUNC -
OPEN Y SET
® Slew desired range
1 ® EMS FUNC (CW) -
Vo SET
® EMS MODE - AUTO
® Continue EMS
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a T NO ; @ Fhis failure produces &
= 7 f error only in the I
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RNG SET i YES SETERRLN:
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| during ENTRY, Other
0 i] Allernate e o ENTRY functions unaffectol
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DOES NOT —J—I Vo SET V-AXIS .'|Il:--Jrn;'.u-hlnr'l:nur!;
SLEW IN #] POS OF FUNC e EMS FUNC (CW) -
Vo SE SW FAILED OPEN TEST 5
® Slew desired Vo
®EMS FUNC (CCW)-
| EMNTRY
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SYMPTOM PROCEDURE REMARKS
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(TEST 5) RNG SET @ L
® Slew display off
YES ero
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RNG SET in RNG SET? ] lcr;: Pflt:g_ SET FAILED :
e
" @ ﬂ Alternate RNG ..
SET @ ENTRY operation unatfected,
3 RMNG SET
POS OF _|®EM5 MODE -518Y
FUNC SW FAILED ®EMS FUNC -
OPEN oV SET
® Slew desired range
| 1 ® EMS FUNC (CW) -
Vo SET
® EMS MODE - AUTO
® Continue EMS |
| checkout i
Sa NO ; @ Thie failure produces an
| G=AXIS ) error only in the fnitial
*‘) DOES NOT | ..5_] RNG ind slews [vEs [ 6| G-AXISzerols [ J7 ME:?;“&?;\L ohase of (e G Lratel
ZERO IN »1 in RNG SET? in ENTRY ? G- =
I et L SET ERROR
RNG SET YES
4 CIRCUITRY OPEN 1M
| RNG SET
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during ENTRY. Other
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s B V=AXIS | | 2_1 Alternate slew - aftor Vo icarua 'sv‘ i
DOES NOT J\Mﬂ V-AXIS alternite mothoda;
SLEW IN #{ POS OF FUNC Ble EMS FUNC (CW) -
Vg SE SW FAILED OPEN TEST 5
® Slew desired Vo
®EMS FUNC (CCW)-
ENTRY
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SM2A-03-SC104-(2)
APOLLO OPERATIONS HANDBOOK

SYMPTOM

PROCEDURE

REMARKS
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IEST 1
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ENTRY TEST patteris
constrain option ot ENTRY
mell test.

mancuver and ENTRRY,
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® EMS FUNC - .duves
3 | TEST |
® EMS MODE - AUTO) 6 FTROUING
® Parform EMTRY - E ek QU'NEG
alEre 1 TCR FAILED EMS 220, V-AXIS and RNCG
FUNC SW FAILED oL A TEST e dinplays unaffocted during |8
V-AXIS and RNG OPEN ' ‘ 1 ENTRY, AV, G-AXIS and i
within tolerance in 35’0 h corridar vorification losl,
TEST 47 4 197 5
NO ,l/l gM
| (L5 I..MP' @ Al aY, EMS wioNe i
V-"Jl "% KNG information erfoneous,
/] ‘,'.,u‘ EMS shauld be operational,
B Meniter 9 | ACCELEROMETER but corcidor veriflcation
| _I RAMNGE error NO_ CMC av YES TORQUER PWR erroneaus ducime BN TRY
FR2Nm? EMS o SUPPLY FAILED |
agrees
YES 5 lré‘";” 23 :
& @ FIMS et unalfectod, AL TSR
é | G,,—z{ U/" IEMS funetions lost,
11 ELEROMETER
10] 10 SEC TIMER -—j‘:‘fﬁm - ~
| T OF TOLERANCE
s il A
L]
1 | SPS THRUST It 2 SPS THRUST
| NO
12 > on during 5PS
oK SPS THRUST | firing? LT FAILED OFF
LT NOT ON IN YES
AV TEST |
t } THRUST ON signal lost in
| AV TEST anly. |
| i
l CIRCUITRY FAILED
a k. 13 J e EM5 FUNC - il. EMS MODE - ® Alternate AV SET necosnary
av IND DOES av TEST YES SIBY_ lor SGS aV's. Far CME
MOT SLEW IN | ® EMS MODE - {8 EMS FUNC - or MANUAL aV'a (DIRECT
av SET AUTO. JEST 5 3| sLew sw THRUST swl, manitor the
® Attempt scrol| NO FAILED negatively driven aV ind
| AV ind drives slow — for velooity change
wegative? 1
negative VoAXIS slows? l infoiremation,
NO 7= Q 7 |Alternate AV SET
l @ : o FMSMODE - STRY
v y .EJ & EMS FUNC - AV
AV/RNG & EMSMODE - AUTO @ AV FIRNG ind Lont.
4| svmNG 1N 5 |®EMS FUNC - ey FSLEW CIRCUITRY > e
B RING IND RNG SET lo GTA~an top)
FAILED o RVat FAILED" OPEN " |e EMS MODE - STBY
empl range 5
slew When desired 7W
SET in display
RING ind slews? o GTA-off (down)
YES
Alternate AV 5ET
@ Slew lost for AV SET onl,
| @ ® EMS MODE - STBY
®EMS FUNC -
8 [av POSITION RNG SET
OF FUNC o 5lew desired AV
SW FAILED PleEms FUNC (CCW)
OPEN av
@ EMS MODE -AUTO
L
I Q @ Thrust cutoff discrete dnd
14 AV functions of SV /RNG md
1 | av rOs OF loat, Ferlorming @ posts
aVvV/RNG IND ._[ burn AV TEST aodfor
s FAILS TO COUNT EUNC: 5w L
7 e A P B FAILED OPEMN 1_- \ TRY .lrn_uL ur\-.u aled in
p.;‘,,,,.‘ av.s (MOST PROBABLE fallure identifivation.

FAILU‘RE!

LiFT vESTek
A

o)
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SYMPTOM

PROCEDURE

REMARKS

&

ot

® The EMS MODE sw as

L05GLT ON

_’_JLIFT VECToRUP YES %

ats )

4

It = an in Test 37

and

NO

tolerence in TEST 4

Displays out of

YA
3]

~uLe Bins Chgex] res

AV TEST?
NOC

s

5

ACCEL LOW
RANGE OUTPUT
FAILED

[

(8 ] wems moDE -
A

S1eY
o EMS FUNC -
N
* EMS MODE -

FALLED ?

Flems
ACCELERt IMETER|
FAILED

wo

6 | Compare EMS
during CMC AV

EMS agrees?

7| TorRQUE PR
SUPPLY FAILED |

AUTO

ves |9
105G It on? =

drives in ENTRY?

.

o

ﬂ THRESHOLD

RNG display

NO

D

2] 1orQuING
RESISTOR IN
TEST 1 FAILED

COMPARATOR

|1 Jo eps moDE -
MAM ot 05 G
indication from
MSFN or GAN

NG

FAILED

13| .05 G LT

L 2

FAILED ON

@ EMS Lol except EMS ", T‘

@ EMS FUNC - TEST L

@Losl of threshold cue only

to be in STBRY for at least
S sec befure well-test
started,

All seli test capability last.
For entry, G-Drive, and
corridor verification will be
erroneous, AV /RNG ind,
V AXIS and EMS e RS\

unaffected.

AUTO position functions of
EMS MODE sw lost. fos
enlry 2nly

Corridor verilication
inoperative with EMS
MODE sw - MAN.

lost only,

(.05 G 1t). ANG ind
operation is indication nf
05 G,

G/V SCROLL
ASSY DOES
NOT SLEW
(TEST 1)

-l—l Slew scroll for
IEST 4

YES___2]

1] NG display

*] drives in TEST 37

" |normally in TEST 47

V AXIS drives |yEs

'ﬂ TEST 1

NC

s

5
’%Ew SW FAILED

Alternate method:
® EM5 MODE - STBY
®EMS FUNC -

A 4

POS OF EMS FUNC
SW FAILED OPEN

NO

® Slew scroll to start
of test pattern
S EMS FUNC -

IEST 1
® EMS MODE -AUTO
® Resume EMS self

i

6 | V-AXIS DRIVE

FAILED

@EMS FUNC - TEST |

capability lost only.

RNG SET capabiiity lost,
SCS AV possible only If AV
display is driven positive by
placing the GTA sw - on_
{up}, then - off (down| at the
degired value. G&N or AV
maneuver with the 5PS
THRUST -
monitores
the aV displar
-3999 fpel. ¥ can e seb v
using EMS FUNC - TEST &
[repeatedly il necessary),

stopping the V drive at the
desired value by EMS
FUNC - TEST 5. No backup
capability available,

ON cac e

hazge =

Sow= i

EMS lost [or ENTRY excapt
THRESHOLD, CORRIDOR,
and EMS AV functions

unaiiected, \z‘,ﬂ

.05 G LT o
(TEST 2)

.05 G It on in

othen,positions?

4 TEST 2
POS OF FUNC
SW FAILED
OPEN

STHY
® EMS FUNC -

ENIRY

e EM5 MODE -

| EMS MODE - MAN

Range display drives?

13| mane

GATE FAILE

IMPLEMENTING

NTRY

D

res

©

5] 05607

FAILED

@L’N;':(‘r‘ functions of
inoperative except E

s PUNG - TEST 2

inoperative

AV Tunctions unatffected.

@ EMS aperation unaffected

BRNG. ind operation is
“indication of .05 G.
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APOLLO OPERATIONS HANDPOOK
SYMPTOM PROCEDURE REMARKS

| O D

T distinguishiog between
2 these {atlures,
W 2 DOR
P 3 LIET vpeTeR 2 40, "' %,\fpizilyg; Ok
Gl NG | |uer vaeren ue |vis 5| Do ot use corridor skl
COME ON "M on in TEST 37 serificatin lishis RESISTOR IN
(1EST 3) frerrerre. during antry s
LLAE LY, [ MO TEST 3 FAILED
(') @ Corridor vorification, oy
! TEST, TEST 3, TEST 4,
} and TEST 5 inoperative.
4 L] 5 i.%MS MODE- jJ 10 SEC TIMER EMS operational during
| _le RANGE ind YES V=-AXIS and MO SIBY YES KSR TIMER ClR- entry, but accelerometer
3 | RNG ind drives in ™o EMS FUNC - UITRY FAILED accuracy can be verified
slews in TEST 3?7 TEST 47 EMTRY & for confidence by com-
NO o ® EMS MODE -MAN parison with a GMC AV,
Range display drives
negative ?

NO @ @ ENTRY functions of EMS @S|

inoperative except EMS Sl
| AV functions unaffected,
Xl I
ENTRY AND
| 10 SEC TIMER

IMPLEMENTING
GATE FAILED

I 4 @ Corridor verificaticn lts
inoperative or invalid

during TEST and ENTRY.

. 9
4 8 ,_] CORRIDOR ek
‘ . z _]r.m- vecres vp | NO_ - VERIFICATION CVREU i TE
™ It an in TEST 57 SCROLL 2G SW h i
1 YES FAILED OPEN

@ This step assures initiali-

zation of the range

= integrator for TEST 4.
| 11| RNG ind @ TEST 3 lost. RNG ind
i initialization may be tested in TEST 4 by
Helare procesding noting that the RNG ind
|0| 1EST 3 POS with TEST 4: 12 |LIFr vECTOR drives to negative
o OF EMS FUNC SW P # EMS MODE - STBY D KT RareaD RN
FAILED OPEN S EMS FUNC - fmebe are - )
S TEST 5 Lift vector dn It lost in
b «EMS Fm"(':—:‘ TEST 3 and ENTRY. Backup|
| T M ENTRY information from
] CMC or MSFN. No It 10 sec
:Cunr::\ue sel;lég‘{‘g after 05 G could be used to

| indicate lift vector down.

| @ EMS operation unafllected.

NC
da ’ﬁj
SLEW CIRCUIT
el N O 13 Jurr veeromomm|ves [14] av/encing | ¥Es 1] av/en ine | VES FAILED OPEN IN
in TEST 37 ives 1 2 1 drives in RNG SET?
(TEST 3) [ on in TEST 37 drives in TEST 4 drives in RNG SET i

NG NO

}91 Alternate range
_I set

@ ® EMS5 MODE - | @ Mormal RNG SET method
STRY lost
| i f ® EMS FUNC - ay

17| av/aNG IND 8| av/enG i T
> e e—— NG 1n ost.
FAILED SLEW CIRCUITRY o)
® GTA - off (down)

when desired range|
isin AV/RNG
ind

® EM5 MODE -
stey

| FAILED
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APOLLO OPERATIONS HANDBOOK

SYMPTOM PROCEDURE REMARKS

vapability loa

1 *F-aner ONLY OR | L] v-AxIS foils  |yee .i, Other ditplays | 4, i] TEST 4 POS omscrattonal N we

L] MULTIFLE DISPLAYS | R —. . = > e Aueiracy, vain lie O piie oYY

b ABNORMAL (TEST 4 Lot foil b deien-olso OF EM5 FUNC 5W et v AV RS
NO V=AXIS AND FAILED OPEN

EMNG
15T D 4)

2 4 [ tetonsav 5 [=EMS MODE - FIP T
! TEST ek ?r—'a[v Tt Enicves wiw I AL D
AV TEST nomal 7 * e EMS FUNC - The QV TELT JAND R ]
- NG ENTRY TESTA  hommms EXAEgHT
» EM5 MODE - - T é
‘ 1 CIRCUITRY OREN - q tHe e & Aws Dispratt
Tange ind drives? | E2 FROM 10 SEC TIMER -
e

2 2)TEST 4and VEEST .
l ® | ® (@) e s SRtEE
B
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SYMPTOM PROCEDURE REMARKS
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