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TYPE OF SYSTEM: NON-THROTTLEABLE, PRESSURE FEED SYSTEM, HYPERGOLIC PURPOSE:  PROVIDE THRUST FOR X AXIS
PROPELLANTS AND ABLATIVE CHAMBER WITH RADIANT VELOCITY CHANGES AFTER
COOLED NOZZLE EXTENSION. BOOSTER SEPARATION UNTIL
C/M SIM SEPARATION. IN
SYSTEM DESCRIPTION: ~ ONE SYSTEM CONSISTING OF A PROPELLANT FEED ADDITION SUPPORTS S/M ABORT
SYSTEM AND ONE ENGINE AFTER THE LAUNCH ESCAPE

TOWER HAS BEEN JETTISONED.
PROPELLANTS - INHIBITED NITROGEN TETROXIDE AND BLENDED HYDRAZINE (50% UDMH
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SYSTEM CONTROLLED BY CMC OR SCS WITH A MANUAL BACK-UP CAPABILITY P g
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SWITCH UNTIL PUG MODE L J
SWITCH MOVED TO AUX. —— — — ——— —— —— a— o=

SM-2A-1243E




UNBALANCE INDICATOR IN POUNDS

492

422

CAUTION AND WARNING
CRITICAL PROPELLANT UNBALANCE COMPARATOR

INCREASE oo
700' N \
G \\ CAUTION AND
REGION N
600 e R B WARNING LIGHT
CLOSED CIRCUIT
550— TRANSIENT N\ N \\
SIGNAL o A b %
500 -
O | \
a0 CAUTION AL N )
INE X
400 AND b & 004’\
WARNING | e N
350 OPEN ™ /‘/0> \
300 CIRCUIT I \\\ \\
W
200 | AR
| N
o A 140
100 | N o i
50 | o YRDH
| | ] | l | | | |
57 16.6
9.9 90 80 70 60 50 40 30 20 10 0
OXIDIZER QUANTITY-PERCENT |
| |
621 352 0

APPROXIMATE FIRING TIME IN SECONDS




o dniand s i amcmed o St d sk

XIDIZER POINT SENSOR LOCATIONS

ko

i

WEIGHT POUNDS PERCENT MAXIMUM
NUMBER |TEMP 0°F | 65°F 70°F 65°F INCHES
PRESS. 176.60 PSIA|176.60 PSIA| 176.60 PSIA | 176.60 PSIA
15 158601 | 1 600.8 6.5 6.2 25.36
14 3172.02 | 3,201 69 3.0 |15 4134
13 4758.03 | 480253 165 a3 57. 25
12 6.344.04 | 6,403.38 26.0 |25.0 g)lj ,'V‘DP' ZER | 79 07
11 7.930.05 | 800422 5 s gy | s
10 9.516.06 | 9,605, 06 9.0 |37.5 101, 72
9 11102.07 | 1120591 a5 lp 116, 54
8 12.688.08 | 12,806.75 520  |49.9 131, 60
7 14.274.09 | 14, 407. 59 b s "o 10, 50
6 15.860.10 | 16, 008, 24 B0 18 0.5 |
5 1744611 | 17, 609,28 1.5 |es.7 | oxipizer | 49.55
4 19.032.13 | 19210, 13 78.0 |74.9 S STORAGE | 68.54
3 20,618, 14 | 20, 810,97 85 |82 [ Tank #1 | 87.52
2 22.204.15 | 22,411.81 06 |9 106, 51
1 23.790.16 | 24,012, 66 9.4 | 936 125, 49 |




FUEL POINT SENSOR LOCATIONS

WEIGHT POUNDS PERCENT MAX IMUM
NUMBER | TEMP. 70°F 65° F 10°F 65° F INCHES

PRESS. 176.60 PSIA{176.60 PSIA{176.60 PSIA 176,60 PSIA
15 992. 08 995. 69 6.5 6.2 o ME
14 1984.16 1991. 38 13.0 12.5 41.34
13 2976. 24 2981. 07 19.5 18.7 | FUEL 3t
12 3968. 32 3982.76 26.0 25.0 | SUMP 72.07
11 4960. 40 4978. 45 2.0 302§ TANK 86. 89
10 5952. 43 5974.14 39.0 LIgL e B Y 101.72
9 6944. 56 6969. 83 45.5 43.1 116.54
8 7936. 64 7965. 52 52.0 q%.9 131. 60
7 8928. 72 8961.71 58.5 .1 10. 48
0 9920. 80 9956. 90 65.0 62.4 | FUEL 30. 55
5 10912. 88 10952.59 5 68.7 | STORAGE 49.54
4 11904. 96 11948. 28 78.0 74.9 ¢ TANK 68. 52
3 12897. 04 12943. 97 84.5 BL1 ] 3 87.51
2 13889. 12 13939. 65 91.0 87.4 106. 49
1 14331. 20 14935. 34 97.5 93.6 | 125.43

G\STIo
o S x

p-5004D &

Y
;A
z
2

)

2




PROPELLANT UTILIZATION VALVE CONTROL
AND FLAG DISPLAY

FROM PROPELLANT
UTILIZATION GAGING
CONTROL UNIT

_ PRI
INC fioss
E= Noim:o o )
> H |
& DEC
. L
FROM
PUG PRI oV TR
CONTROL :
UNIT .
1
\
noc i MDC i
3 1]
INC PRI
GROUND \ o .*i
- 7 1]
DEC SEC
OXIDIZER VALVE
FLOW SELECT '
; SWITCH i
; Py
E AUX : PRI
] : ISEC
o H .
> [
o ]
1
3 :
> - _——— ——
T
2 '
X | TR y
AUX LA MP' VAC
|_ A PRI POT.

NOTE: L

MDC
3
VALVE
R K (R POSITION
SOLID STATE SW Y,
PRI VACAM-VAC
: kbl wed
i ,
1 SEC VAC-ARA-VAC
: PRI POT
e B
B WA
e O g SR G S R A O
DISPLAY
POWER 1S PROVIDED WHEN THRUST ON
IS RECEIVED OR IS POWERED DURING TEST
2. SOLID STATE SWITCH SHOWN IN NORMAL
POSITION
3. RESPONSE FROM NORMAL TO MAXIMUM OR S~
VICE VERSA OR NORMAL TO MINIMUM OR W~y
VICE VERSA IS 3.5 SECONDS ik {\ @)}




SPS PROPELLANT RETENTION
RESERVOIR wecw

BAFFLE HONEYCOMB
a3 a BAFFLE
/GAGING
SYSTEM
STANDP'PE\L HOUS ING

HONEYCOMB

HONEYCOMB BAFFLE
BAFFLE\-j

PROPELLANT PROPELLANT
RETENTION RETENTION
RESERVOIR RESERVOIR
METAL CLIPS \
(4) PLACES
SUMP TANK
UMBRELLA DESIGN PROPELLANT \J
RETENTION SCREENS (PERFORATED — 2
SHEETS . 018 to . 020 DIAMETER HOLES) = s
TEFLON | mimiante :
(4) PLACES j‘:’““’u B i BAFFLE
FROM AND SCREEN *
STORAGE
TANK/ \
RU QUANTITY T0 SPS
BBER
0 RING SENSING ENGINE
SEALS P
*CSM 103 AND SUBS (10) PLACES e
p-soasA & ¥)
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TOP VIEW OF SPS ENGINE

SECTOR 6
SECTOR 1 ¢ BEAM #6 ENGINE MOUNTING PAD ¢ BEAM #5
T0 SIM
STRUCTURE
FUEL
€ BEAM #1 INJECTOR -2 7~ TANK-ENGINE FEED
SHIPPING BRACKET i INTERFACE
PRIMARY FLANGE CONNECTION
PNEUMATIC
YAW GIMBAL ACTUATOR Xy Yo TEM GIMBAL RING
CHAMBER '
ATTACH - \___ INJECTOR BALL VALVE ACTUATORS
SUPPORT 8% - W -
STRUT CHAMBER
o 5 L ATTACH
# ’ ; SUPPORT SECTOR 5
s3Rs tYC & TR g o oY STaiT
SECTOR 2 HEATER o ©
CSM 106 0 g SECONDARY
& SUBS . PNEUMATIC
OXIDIZER —3 S SYSTEM
TANK-ENG INE =l
FEED INTERFACE 32}35;8
FLANGE CONNECTION G- CSM 106 & SUBS

PITCH GIMBAL ACTUATOR

/ ENG INE

ORIFICE 4 47 MOUNTING ¢ BEAM #4
BEAM #2
FILTER Q/ PAD TO SIM e
e STRUCTURE

SECTOR 3 ¢ BEAM #3 SECTOR 4
VIEW LOOKING AFT ) ]
g AFT | P-50200% ZNX;
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SPS COMPONENT LOCATIONS AFT VIEW

AND LINE INSULATION
PORTS PRESSURIZING .

AND HELIUM vl vES SURGE

FILL & DRAIN | DAMPERS  HELIUM

FCSM CONTROL
UNIT S31A6
Xs 200"

e REGULATORS

CHECK
/IALVES

ENGINE INJECTOR
VALVE ASSEMBLY

| FUEL SUMP TANK
|
/ QUANTITY SENS ING

FUEL SUMP TANK OUTLET

ACTUATOR 10 ENGINE
ENGINE TO SIM A PITCH FUEL HEAT
MOUNTING PAD « ] EXCHANGER
OXIDIZER
STORAGE
FUEL
QUANTITY | STORAGE
SENSING | . \ TANK
’ RELIEF
HELIUM VALVE
INLET TO | FUEL
OXIDIZER ! HELIUM
STORAGE ![i’ INLET TO
TANK \ STORAGE
\ \\——' ‘ TANK
OXIDIZER'\ F~~FUEL SERVICE
OUTLET L) CONNECTION
TO SUMP
TANK QUANTITY SENSING
STORAGE TANK
PROPELLANT OUTLET TO
UTILIZATION > SUMP TANK
VALVE s
, GIMBAL RING
%Y
OXIDIZER HEAT 0
EXC
TR QUANTITY  OXIDIZER
SENS ING SUMP
OXIDIZER
RELIEF VALVE CHIOIZER e
CONNECTIONS ENGINE MINUS NOZZLE EXTENSION i (@)

e

13



OXIDIZER LINE

HEATER
S31HR1

HEATER
S31HR7

HEATER

S31HR6

HEATER
S3IHR5

o |

A |

i

SPS HEATER LOCATION

‘CSM 101,103&104
HEATER

HEATER
S31HR11

HEATER
S31HR10

HEATER
S31HR3

>

/2
)

HEATER
S31HR1

R

LY

S

HEATER HEATER
S31HR9 S31HR8

VIEW OF OXIDIZER SIDE
BIPROPELLANT VALVE

HEATER
S31HR3

FUEL LINE

\

(e]

TYP HEATER INSTALLATION
4 PLACES ON PROPELLANT
SUPPORT

| )

fmwt. i

3-
P-50868 % é
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15

SPS HEATERS-ELECTRICAL

HEATERS DOWNSTREAM CSM 101,103&104 HEATERS DOWNSTREAM OF
OF INTERFACE FLANGE INTERFACE FLANGE
OXIDIZER LINE UPSTREAM OXIDIZER LINE UPSTREAM
AND DOWNSTREAM MN BUS A MN BUS B AND DOWNSTREAM SUPPORT
SUPPORT BRACKETS S31HRL BRACKETS S31HR1
"FUEL LINE UP- MN A DC MN B DC TFUEL LINE UP-
STREAM AND JSPS HIRSIGAUGING JSPS HTRS/GAUGING STREAM AND
DOWNSTREAM CB MDC 8 CB MDC 8 DOWNSTREAM
SUPPORT BRACKETS SUPPORT BRACKETS
S31HR3 S31HR3
ow W SPS HEATER e SN
yyw I Wintoiuir e 5o ahs Ghaw Y R e e T I R e e e SWITCH AAA S Y’
FUEL VALVE Al B T s FUEL VALVE
OUTLET ° QUTLET
MANIFOLD > MANIFOLD
S31HRS S31HRS
A KA
FUEL VALVE FUEL VALVE
LOWER BODY | LOWER BODY
S31HR6 S31HR6
¥R W
FUEL VALVE FUEL VALVE
UPPER BALL INLET UPPER BALL INLET
S3IHRY S3IHR?
2 2N
OXIDIZER VALVE OXIDIZER VALVE
QUTLET MANIFOLD OUTLET MANIFOLD
S31HRS S31HR8
oo 2
OXIDIZER VALVE OXIDIZER VALVE
UPPER VALVE OUTLET UPPER VALVE OUTLET
S31HR9 S31HRY
20 AN
_ OXIDIZER OXIDIZER VALVE
VALVE LOWER BODY LOWER BODY |
S31HR10 S3IHR10
OXIDIZER VALVE OXIDIZER VALVE
UPPER VALVE UPPER VALVE
S3IHR1L S31HRI1
OXIDIZER VALVE OXIDIZER VALVE
UPPER INLET UPPER INLET
S3IHR12 S3IHR12
A 20
< WA e 5
$T3nec 3
BUS BUS

T
o A

p-so19c ZQN}
"




SPS OXIDIZER ENGINE FEED LINE
TEMPERATURE MONITORING

MDC 101
OFF o WIPONR. OFFs o] 80T ?EYSSTTEMS
lo 7 lo
P e N
o S SWITCH
@ 5 4 Ly |
1534 SYSTEMS
——————————— TEST
DC VOLTS A K °pD A . oD ROTARY
GRD 37 b € m|B C SWITCH
i —> TIM
MNA A MDC 276 l
28 VDC IH"‘ o DD
MDC 5 MNA | “°F SIGNAL
ESS INSTR o—| CONDITIONER
MNB oy S28AR20
28 VDC H—ﬂ s ¢ S
MDC 5
’EV‘SNSB ‘o SPOO4IT SPS
OX ENGINE FEED
LINE TEMP

508 Tic,
> kY

P-50978 { 4}
3 5 59 ]

- 3 2
5 9 0
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SPS HEATER INSTALLATION, TANK FEED LINES
CSM 106 & SUBS '

2 L
ALUMINIZED MYLAR INSULATION, 33[[{
INSTALLED OVER FEED LINES :
PITCH FROM BIPROPELLANT VALVE TO VIEW
ACTUATOR SUMP TANK DOORS FUEL SUMP

& TANK
N

\
N\ _S31HR14

OXIDIZER
STORAGE TANK

S31HRY7

OXIDIZER
SUMP TANK

FUEL STORAGE
TANK

P-5104A ;&
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SPS HEATER INSTALLATION ENGINE FEED LINES
M 106 & _SUBS
HEATERS 1
ggrrom SIDE |
B1 PROPELLANT : J
S3IHR13 i 0 ‘j i =
E: O < =
Y 0 .
R D OF C &= rueL HEATER S31HRIS
s/ L6k
A S
S31HR16 . ) — A OVER FEED LINES FROM
|
e s ANK DOORS
e @ [:] HEATER S31HRIS
OXIDIZER
.
) , FUEL
VB Y
HEATER




SPS ENGINE HEATER SCHEMATIC
CSM 106 & SUBS

MN BUS A MN BUS B
SPS LINE HTRS i)* E} SPS LINE HTRS
A MDC 229 B MDC 229
A } A/B o.l A/B
I T SPS HEATER i
SWITCH MDC 3
]
BOTTOM OF | BOTTOM OF . BOTTOM OF
BI PROPELLANT 15W  15W3 BIPROPELLANT VALVE 15w 15w$ BI PROPELLANT
VALVE FUEL SIDE Y OXIDIZER SIDE 3 Y VALVE FUEL SIDE
S31HRI3 S31HR16 S31HRI3
FUEL SUMP TANK | L OXIDIZER SUMF TANK | FUEL SUMP TANK
FEEDLINE TO 9.4W 9.4w§ FEEDLINE TO 29.4W 9.4w$ FEEDLINE TO
INTERFACE FLANGE INTERFACE FLANGE | Y INTERFACE FLANGE
$31HR14 $31HR17 $31HR14
FUEL ENGINE FEED OXIDIZER ENGINE FUEL ENGINE FEED
LINE FROM |NTERFACE < > FEEDLINE FROM > > LINE FROM INTERFACE
FLANGE TO SIBBW 188N | \re e e ANGE To SIBEW 18.8W FLANGE TO
BIPROPELLANT VALVE BIPROPELLANT VALVE BIPROPELLANT VALVE
S31HR15 S31HRI18 $31HRIS
SM NEG BUS SM NEG BUS K

P-51038 {Z\X; o




B R O R A I R T I T St T Y

SM SPS NOZZLE AND HEAT SHIELD

FUEL FILL POINT BEAM 6

BEAM 5
BEAM 1

HEAT SHIELD

OXIDIZER FILL POINT

XS = 180 SPS NOZZLE EXT
ATTACH POINT

secTion @

SPS ENGINE

o\STig,
9 g .

Lo
o

J

20
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SPS ENGINE AJ 10-137

SIM
STRUCTURE

ABLATIVE

CHAMBER
INJECTOR

TUBE

INJECTOR
VALVE
ASSEMBLY

PITCH
ACTUATOR

GIMBAL

(" ABLATIVE 2. NOZZIE ) RING |
CHAMBER —,

NOZZLE EXTENS ION

BN
L ]I
—in

Y, . ) 57/
e P-5000 L)} e




SERVICE MODULE SECTORS

QUAD A I

SECTOR 6

FUEL
STORAGE

SECTOR 5

QUAD B

D

QUAD D

EQUIPMENT

SECTOR 4

VIEW LOOKING FORWARD

FROM AFT BULKHEAD SECTOR 3

ST
Y
;3
z
i3 é

oLy
'~y

P-5038
24




SPS ENGINE

VIEWED BETWEEN+Y AND+Z

PRIMARY
PNEUMATIC Y2 g
SYSTEM ek R - SECONDARY
FUEL BALL : PNEUMATIC
VALVE SYSTEM
SEAL DRAIN
OXIDIZER FUEL HIGH POINT
INLET TUBE BLEED LINE
T0 INJECTOR
e FUEL INLET
SHIPPING BALL VALVE

BRACKET POSITION TRANSDUCER

HARNESS ASSEMBLY
CHAMBER

ATTACH STRUTS

; s | I r & PITCH
&, | B ' /ACTUATOR
YAW s | .

ACTUATOR
ABLATIVE
CHAMBER CHAMBER
TEMPERATURE
HARNESS ASSEMBLY -Y AXIS OF

SERVICE MODULE

FUEL STRUCTURAL
PLUMB ING MOUNTING
ATTACH
+Y AXIS FITTING
OF SERVICE +Z AXIS
MODULE OF SERVICE
MODULE
OX IDIZER
INTERFACE
FLANGE

FITTING
0 ~

_— P-1061A @

o;i
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SPS ELECTRO-MECHANICAL GIMBAL ACTUATOR

/’__—J
CASE
PRESSURIZING

FITTING <

POSITION g T BELLOWS
TRANSDUCER\ U PR
L ~ 1 TRANSDUCER :
: (2 PLACES)
RN i e
L s e, |
= JACK
. . A,
PRESSURE END
INDICATOR._ CAP
RED
STRIPE i b g
PLUNGER :
TRANS PARENT
COVER GIMBAL DRIVE
BELLOWS MOTOR (2 PLACES))

EXTEND AND //
RETRACT CLUTCHES
(2 PLACES)



FUNCTIONJAL FLOW

SC CONT TRAANSLATION

MDC 1 CONTROL
FROM MG NEEUTRAL
i i
Sags c‘\’/v/: 3 MDC-1
' '
: : STCOS ™VC  GNITION
AU
INHIBIT L 31 FROM |5 o o NO. 2
TO SCS . T : e a ‘\ :
L} ' ]
[ ' 1]
L ° EE S e
E ' ACCEL ! r_ S
FROM ' ' I
MTVC ] ' I
M,___?T’—.—-f-o—L) ' I
WITH
RATE ' 13 \'b—ﬂ-—v | VELOCITY OVER CURRENT RELAY CAUTION AND WARNING
v ! ’ DEMOD |+ 1 St ke Rz o LIS BT R, MDC 2
, : [ 5 GENERATOR — e c—— c—— C—— — — — — — r— —]l
' ' : l l I YAW
FROM 'LL"_R—L,_ ' I | l mbC 7 I | | I GIMBAL 1
mve Lo o : TVC SERVO MOC §
i :7 o : ' | | oaeo | ] | POWER SW 1 e I | |
RATE ' ' o 4 9 <4+t ADC OVER CURRENT < l
' ' 1 CLUTCH | M
| MONITORING | S
: : e I . l | _ACI/MN A A)'\H_ A | | I Bt
[ '&'H”__ ' ] O DC I
Lu gy o ! : ARC . | | & | POWER DISTRIBUTION
‘ L}
> . : "\ SUPPRESSION | @E; l P MDC 8 v I | l | - I
r ' eo b col t ° = TVC |
SERVO | DISCHARGE | 1 T ACI ' |
. - = | AC2/MN B g I
; ; ocsind | : | | I I 5 A | § o | o F1° | MANBusa |
Al : x | e l | ! | © —- J | | | S14A1
Sy : T Clutch [T : I SRITE W ; L _]
e ' _OJ—PO s s HI— | e iy M e A
' | I | I 3 I |I- —= | i r START
—0 i l I l : Ci/MN A 00— MDC 8 S | l = ' I Qe +
<| : = l GIMBAL | e i ™G BU SM NEG BUS — | ION A BATTERY
= DC DEMOD 1 POSITION | I | ; St Acz | 1 ST4A1 : | ) S L2 O i giie &
SIVB FUEL PRESS I | l - ! 3 | ' POWER | MOT I OFF Mg
1 O A
TVC SERVO) I I ' : Z?siims?w' AC2/MN B e | | DISTRIBUTION | LL | Y:SWGIlMBAL MOTOR
’ M R kb S e e c— o— — a— S! CONTR
POWER SWIITCH . n - SIVB OXID PRESS { oy : MDC 7 e =t Gl ONTROL
g : s j’ | I | : POTS, GP1, |} TVC SERVO BDC | I SWITCH MDC 1
By Sacens e e o Al RATE AND
' ° ° o oo P I | | 1]posimion : POWER . ° MN B |
' ' | [TRANSDUCERS |} SW 2 DC | I CAUTION AND
: : £ WARNING
v AL : . s e | | | | i over cumentreay
POSITION e ' CH3518H __‘_;_o_> S | I ! | cm | sm [_ = | z
. = YAW &
K‘D%M?W”“L NeTeea T, : “ivied ; mgésl | | o | | | | GIMBAL 2
' POS g SRR = | g
: ' | v OVER CURRENT
1]
: = LV/SPS IND | l | SOLID | | MONITORING [ l l —
M L bk ) & ; MDC 1 | STATE I | o ———
e il Tl ol i varunssave --- ; SI1/SIVB I | SWITCH | v I
+15V e - 3 > EDS 1 BAT A I TRANS $SCS LOGIC BUS I | | POWER DISTRiBUTION |
' = b k62 | cppoo MDC-8 o e PWR 3 SWITCH I oK
| NEUT
s —d : EDS 3BAT B | e 9 MDC 1 I I I | |
:AoD\ZE; SWIT e MDC 8 | | ' ‘ o o | s o MA;?;I“:l‘JS B |
cw |
| GIMBAL I I ' I I
- < |__ POSITION l | o |
15V 4 . —¢ DC DEMOD | { | | I | HJl I ‘_ e
i START
10 SCS l ExTEND | o | S HAND | I Qe j e, ;
INTEGRATOR * I cwren [T | 1o CONTROL I
] 2 !
% T 4 ! PWR SWITCH | ™ Fowe | 1 | lon A BATTERY
B s b - | ! | < I o MDC 7 LOGIC | DISTRIBUTION | ¢——o | e BUS B
'l IDENTICAL REDUNDANT ARG | S | < PO ) BUSTPWR 2 | BOX | | | | I OFF MDC 8
INPUTS, SAME AS SUPPRESSION : W TVC | smnNeG sus , 5PS YAW B
s e e | | | MOTOR
PRIMARY SERVO Amp | servo | COIL | ' 1 ! GMBL DR ' | I e CONTROL
e Wiy i, e T | : SWITCH : RSP RSSNEEE S R
* I H | | MDC 1 I | | MOTOR
| RETRACT | —t————,—,—— e —— — — ] SWITCH MDC 1
1 CLUTCH | G d____j
CH3517H TLM PITCH | ICM
GIMBAL POSITION | SM
I | SPS YAW GIMBAL
ESRmS 2N 1 VELOCITY ACTUATOR MOTOR AND CLUTCH CONTROL CSM 101 ONLY
T GENERATOR I

—

|
I
|
|
L.

GIMBAL
ACTUATOR
SM
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FUNCTIONAL FLOW

SC CONT TRANSLATION
CONTROL
Fgag‘ CME e | NEUTRAL
scs ©
= : cw © ;
| SCS TVC
INHIB FROM [ i MDC 1 IGNITION
IT 5CS AUTO NO. 2
TO i R
ru e e j
FROM >
3 CAUTION AND WARNING
MIvC - | [Feoenv | | T e B —— | M2 9
o i : ! GENERATOR I = | | o
: ! I l I mDC 7 | | | l’ GIMBAL 1
FROM : . : CH3667C TILM | TVC SERVO e | |
MTVC : 0%1\»—»}-——4' You | | POWER SW 1 ADC | OVER CURRENT  |hg— |
' ' ' DIFFERENTIIAL | | MONITORING M
i A i | | oA N L wa | ' x e ————
DC I
<1 : : : e | | * J POWER DISTRIBUTION
: CLUTCH OFF AC | | |
° o ! b 4 l I MDC 8 BUS | I i
'. | ° : e T : | o TVC y | I |
| : c AME SUPP?ESCSDN I @;'? ; i : ! AR 8 AC}L | 1 o, l I Fas 19 |
k‘” ' - > COIL | l | ©° o——to T s ] s I = E MAIN BUS A
- | o | | S14A1
? | DISCHARGE I 1 1 | | | I | 1
= b —t- o i L
 PesRaE R o | e e el
1 i cLoteH l : : = AC | | 6 | | | | | starr
G —Q_L_O +
! | | ACI/MN A O—— s & BUS ' | o) | | i I ¥
I | TvC 2 | | SMNEGwUs | = | lon A BATTERY
s GIMBAL l L OFF a- S14A1 P o e S BN B S SAE
TVC SERVO bC s I POSITION I | e ﬂ)\ | Lo I @ ! | OFF MDC 8
POWER SWITCH ] I : ‘Tgs-‘éim%:”‘ |  AC2/MN B - s DISTEggTION | T vaw1 i{é;’é&"“‘
mbC 7 ! ) K1 k1| S-IVB FUEL PRESS | | I lcimeaL Trim |} MDC 7 i 8 rR e e l SPS GIMBAL  CONTROL
e s e s S e | SYSTEM MOTOR
£ peie oy £ = et | !leots. G | TVC SERVO 8DC CM|sm SWITCH MDC 1
asv S-IVB OXID PRESS l | | [RATEAND | poWER i & s~\| P
RIM | | | |POSITION | S gy e |
NO. 1 | | | Lransbucers || SW 2 DC CAUTION AND
| — 0000 ' : | OVER CURRENT RELAY e g
v GIMB’:L | M _-_Qﬁlw_ I GIMBAL l | '— —_—— — '
- i pesessaasss | g o LV TANK ACTUATOR I o2
THUMBWHEEL ‘[‘2::“7":'[ _{I | AL il l;'i:EDSév I SM | | l |
MDC 1 " POSITION ol ] | | i I ONEX CLRREAT I
i TO 5CS B I I | | MONITORING [ e
o ] e P S-11/5-vB T | TRANS o | | ¥ I I T
Rreses e SR e R o 2 Plo | ~ MDC-8 I | CONTR LOGIC BUS I | | POWER DISTRISUTION |
' o : K62 LA Bl | | NEUT PWR 2 (LOGIC | | 80X |
: K1 ; BUS PWR .
TVC SERVO 1 K1 LV/SPS IND  MDC-8 | sw MDC 7) | |
POWER/AWITCH 3 MDC-1 | I A | l =z g + 1o | mamnsuse |
| cw ! I S14A1 |
MDC 7 7 SR . GIMBAL | I | I l i |
-15V 2 | it i romscs | | | e I L 3
' | S LOGIC BUS R s o i il
& | EXTEND 1 oo AUTO PWR 3 (LOGIC I | g = i
CLUTCH [*T | TR B BUS PWR ety
X | T | YAW | 2 WK 7) | [ Power ~ | - | lon A BATTERY
S R o 2o SERV©O e } | VC | DISTRIBUTION | ¢—o ! BUS B
r ARC MDCI |
AMP | | BOX | |
i SUPPRESSION I GMBL | MDC 8
| DT T— coiL | (2 -4 : DRSW 1 o FROM SCS | sMNEG sus | | ' iy
~L | S14A] YAW 2 MOTOR
I ineuTs, same DISCHARGE : I | e o tocic sus | | | | L 3| s CONTROL
AS PRIMARY 1 | | l PWR 1 I ° B GIMBAL
SERVO AMP 1 * RETRACT l l l MOTOR
L ] . l CLUTCH | —E—— e ———e———— — || 5 SWITCH MDC |
e e CH3667C TLM | e
YAW ' smlcm SM-2A-1352F
DIFFERENTIAL l SPS YAW GIMBAL
CH3517H TLM PITCH GIMBAL POSITION l e | ACTUATOR MOTOR AND CLUTCH CONTROL
DEMOD | ‘ cenaton| 4 CSM103 AND SUBS

|
At



SPS GIMBAL ACTUATOR OVER CURRENT
RELAY TRIP TIME

MOTOR
CURRENT BLOCK |I
AMPS 4
160
: EXAMPLE
w \ 1. SATURATED SCS AMPLIFIER
. \ OUTPUT CURRENT OF 700 MA
CAUSES SPS GIMBAL MOTOR TO
DRAW 37 AMPS, OVER CURRENT
120 RELAY TRIPS IN 37.5 SECONDS
N OVER CURRENT NOMINAL
\ TRIP_CURVE
100 MUST TRIP
REGION SPS MOTOR
\ ; CURRENT VS
80 \ \\ CLUTCH CURRENT
N [MAY TRIP MIN  MAX
N o | N e scsal  SCSl
N 5% AMps | GIMBAL
p N N 60 STEP_COMMAND
N AR
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40 40 SA- A
NO TRIP 97 e o
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—— | SO
20 2SS
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PITCH

YAW

GP1 AND TRIM THUMBWHEELS

LV FUEL TANK PRESS————

S-11 FUEL/S~1VB OXID S~-1VB FUEL
s
| G +
PITCH
LV FUEL TANK PRESS ————
S-11 FUEL/S-1VB OXID S-1VB FUEL
r", + +
.| T

SPS GIMBALLING

MTVC COMMANDS CSM ROTATIONS

+PITCH
GIMBALLING
DEFLECTION

+YAW
GIMBALLING
DEFLECTION



GIMBALLING OF THE
SERVICE PROPULSION ENGINE

ROTATION | ENG NOZZLE | THRUST VECTOR
TESIRED | THUMBWHEEL it (Eid L NDICATES | ACTUATOR
wotoonn | e | Tt | ez mxas | zsieaas | NMeRAL | g
e e | s +Z SICAXIS | -NUMERAL | oo
Maic sl migin. O Cchp | YIS |y sic s | -NUMERAL RERACTS
Moversr | D | oo | Y AXIS LY SiCaxis | eNUMERAL EXTENDS

THE ENGINE MOUNTING PADS IN THE SERVICE MODULE ARE
CANTED 4° (THRUST VECTOR) TO THE +Y AXIS OF THE SPACECRAFT.
HOWEVER THE ACTUATOR NULL ADJUSTMENTS ARE AS FOLLOWS:

PITCH
THE PITCH ACTUATOR NULL POSITION IS +2°
THRUST VECTOR TO THE +Z, ENGINE NOZZLE
-2° T0 THE -Z DURING AN SPS ENGINE FIRING.
THE NULL POSITION IS +1.5° THRUST VECTOR
TO THE +Z,ENGINE NOZZLE -1.5° TO THE -Z
DURING SPS NON-THRUSTING PERIODS,
THE THUMB WHEEL ON MDC 1 AND GIMBAL
POSITION INDICATOR/FUEL PRESSURE INDICATOR
ON MDC 1 WILL BE +1.5°,

YAW
THE YAW ACTUATOR NULL POSITION IS +1° THRUST
VECTOR TO THE +Y, ENGINE NOZZLE IS -1° TO THE -Y
DURING AN SPS ENGINE FIRING. THE NULL POSITION
IS 0° THRUST VECTOR TO THE Y, ENGINE NOZZLE IS
0° TO THE Y AXIS DURING SPS NON-THRUSTING
PERIODS, THE THUMB WHEEL ON MDC 1 AND GIMBAL
POSITION INDICATOR/FUEL PRESSURE INDICATOR
ON MDC 1 WILL BE 0°.

THE REASON FOR THE DIFFERENCE BETWEEN A NON SPS
ENGINE FIRING VERSUS AN SPS ENGINE FIRING IS DUE
TO DEFLECTIONS OF ENGINE AND VEHICLE STRUCTURE.

P-5073C



SPS THRUST ON-OFF LOGIC

CSM 101

moc 8 -0 1
MDC 8 SPSPILOT 4y THRUST
EMS MN A VALVEA  NORMAL A MDC 1
8US = o I il oM sm FCSM RELAYS S31A5| |
THRUST i K1 I
o ljl— S e : K2, I
4
MOC 8 LIGHT o+ . o] | l
EMS MN B MDC 1 OFF RESET/OVERRIDE | |
MN B -4 ; ros K1 K3 o
» MDC 1 | CONTROL o U e l
- moc 8 mMOC 1 FCSM SPS B I uNIT
SPSPILOT Ay THRUST —
MDC § VALVEB  NORMAL B B oo [ 1 K2o I
IMU PWR MN B A i o e g | K3 o |
———d ety
MN A s BUS 1 RESET/ i s i e i s s g i s s o
sus ihd mDC 100 moC 1 | OVERRIDE
G&N PWR S/C CONT NEUTRAL |
e s MU o ome —_ " [Ii—|
IMU PWR ie |
MN B Ay OFF ! | CLOCKWISE ] OFF
- sl 4 moc 1 : o
MOC 8 SCS LOGIC —
SCS LOGIC PWR 1/3 BUS 3 e TRANSLATION
MNA BUSA X _ﬁ;——*——-sus 3 CONTROL
Pl
8uUs MDC 8 ! cMc* =
MN B 75, LOGIC PWR 2/3 | o——— J
BUS MN B
MOC 8 OFF #CMC THRUST ON = 0
SCS LOGIC PWR 1/4 MoC 1
e _ M8 x ['scs/HanD :::m%"ou
SPSIERG o UM Ea—
BUS ~“wmOC S CONTROL POWER | gus 1 i BT ) o DROA
SCS SYSTEM MNA SWITCH MDC 7 A A o
MN A I BOTH
P e 2 SPS RELAYS
31
8 1 o K1
SCS SYSTEM ( RSP < I
e s I L] b SOLENOID)|
80 NO. 1 SPS
::s 8 " ™ : SRR TRANSLATION AV
= I : CONTROL mDC 1 l O T
SPS PILOT 1e AV COUNTER SPS THRUST L[ b
VALVE A |_aT4 >0=1 DIRECT ON
m A A OFF o <0=0 -
mDC 8 | SPS RELAYS |
SPS PILOT SPS ABORT LOGIC L i P SRS §31A3
VALVE B NORMAL _M-\%.
[ K]
:u” 8 A - ! _I - DRIVER
P NO. 2 SOLENOID,
.2 VALVES
D34y 1 NO. 3
MESC LOGIC ~ A4-P 1 INO.4 -]
RELAYS C3+P T&’ﬁ?ﬂ;ﬁ'ﬁi 2 CHissox o 2
MDC 8 2201 DIRECT o x : 2008
RCS LOGIC A SPS ABORT MDC 8 R TATION
A F DIRECT RCSMN A MpC 1 mnmm
gz Sepiasigu® m N i 7~ T
220K2%,1216K2  Z16K1 |OFF Conm AUTO RCS J—_ ]
mDC 8 MESC LOGIC RELAYS mDC 8 ] DIRECT DISABLE
RCS LOGIC B o—* 220K 1 DIRECT RCS MN B \ SWITCH PITCH AND YAW i
MN B MN B A i PaY
s o sus Sl IGNITION NO. 1
MDC s  Z220K2 Z16K1 ROTATION /—T—
CONTROL NO. 2
CAUT/WARN MN A S T A s sy
MN A A MDC 2 MDC N
R e NORM _CAUT/WARN  CAUT/WARN | K2 T —— | i
MDC § |
CAUT/WARN MN B K1 K3og
MN B
P e o g
K1 B araiat

MDC 10R 3




SPS THRUST ON-OFF LOGIC

CSM 103 AND SUBS

mDC 1
e gl AV THRUST
SPS PILOT ek
MDC 8 VALVES MN A A ‘F‘;CM‘
EMS MN A MN A P ety a—— s s ot g ot it i sl
4 R e e To sPS A L FCSM RELAYS S31A5 | |
MN A % X oM [sm |
e + SPS v K1, .
THRUST D e o |
ON 5 — | i K1,
LIGHT g *oF RESET/O! E | »—-\,___."i;_‘ |
EMS :m B I MOC 1 I FCSM
mDC 1 CONTROL
MN B I & MDC 8 mDC 1 FCSM SPS B I uNIT I
BUS > PS PILOT A xornntsr e l |
VALVES MN B i . 1 K2, K3, |
MDC § MNB__, s o | i e
Wl o BUS 4 b RESET/ Bl e e i e St i n s it sl o
m‘ e i MDC 100 MDC 1 i OVERRIDE
m PWR S/C CONT NEUTRAL fﬂ_;'
MDC § S g NI Te * o
IMU PWR OFF 1 | CLOCKWISE
MN B A~ i
3 BUS3 __s | 1
BUS  moc 8 scs LOGIC MOC 7 LOGIC BT A TRANSLATION I_G
PWR 1/2MN A BUS PWR 2/3 scs CONTROL
MN A
BUS —— .:—o;l‘_ﬂ_ cMC#* B3
MDC 8 SCS LOGIC % J
PWR 3/4 MNA "
WA i ——t BUS 2 *CMC THRUST ON = 0
BUS ~ WMDC 8 SCS LOGIC > MDC 1
THRUST ON
PWR 2/3MN B .
MN B PUSH BUTTON .r\ X
o | 4 SPS DRIVER
MDC 8 SCS LOGIC BUS 1 <0 NO. 1
PWR 1/4 MN B pomegs
MN B A = o™
BUS WOC T »
mDC 8 'SV
w503 CONTR/AUTO A EARATION RCS TRANSFER
]
o T OFF 2o ; DRIVER
MDC 8 SCS CONTR/AUTOB | L] NO. 1
MN B A H TRANSLATION
N B oy .’—"*. DIRECT ULLAGE CONTROL s?;c THRUST l
MoC mDC 1
DIRECT ookl DIRECT ON
ULLAGE B
LA | A <0=0 -7
MN B A, A |
Lol MDC 8 B
oy iyl SPS ABORT LOGIC Bl
ULLAGE A
BUS -
JET NO. B4Y ———————-T_|
JET NO. D3+Y l
JET NO. A4-P [ cH3s05x NO. 2 |
MESC LOGIC JgT NO. C3+P JL
e h RELAYS SCS AUTO TVC
RCS LOGIC A Z20K1 g5 ABORT IGNITION NO. 2
MNA FROM DIRECT|
o g RCS ROTATION| AUTO RCS
220K2 Z16K2 216K1 CONTROL NO. DISABLE
MDC8  MESC LOGIC RELAYS 1 AND/OR 2 PITCH AND YAW
RCS LOGIC B 220K1 1SEC I I | L.
m’ R g }/‘ _s IGNITION NO. 1 “g‘;:" s
220K2 & |216K2 DELAY|
mDC Z16K1
. SR St Bl =i [ N e
CAUTIWS‘RN MN A MDC 2 MDC 2 I S — - \
MN A CAUT/WARN K2 Kdg :
i By CAUT/WARN ad
BUS NORM CAUT/W MODE NGDE | e Y |
1.5 SEC
MDC 5 K1 MmTVC
CAUT/WARN MN B, /':_-l_‘ SPS ROUGH I 3 & 4+ iGniTion kvl @
MN B ' oM ECO NO. 2
BUS I K1 (S —— l
——
FCSM
om |5 I

—_—— e —— — —— )




MDC-1 SWITCH CONFIGURATION AND
SPS THRUST ON LIGHT RESPONSE

SPS ENGINE NOT THRUSTING

SPS THRUST ON NOT . . »
LAMP CONDITION ILLUMI- DIM NOT ILLUMINATED BRIGHT BRIGHT DIM BRIGHT
EMS MDC-1 NATED
FCSM SPS A
SWITCH RESET/ SPS RESET/ SPS RESET/ SPS EITHER EITHER EITHER EITHER
MDC-1 OVERRIDE A OVERRIDE A OVERRIDE A POSITION | POSITION | POSITION | POSITION
;‘fvﬂ."cfrs : RESET/ EITHER SPS RESET/ SPS SPS EITHER EITHER EITHER EITHER
MDC-1 OVERRIDE | POSITION B OVERRIDE B B POSITION | POSITION | POSITION | POSITION
SPS THRUST ?':sRUST
DIRECT ON-NORMAL NORMAL DIRECT
SWITCH MDC-1

ON
AV THRUST A
EITHER EITHER EITHER
| FF
:nv:l) (1:‘:! OFF OFF POBTION NORMAL OFF NORMAL | Cocrion NORMAL 0 SOBTION
AV THRUST B
EITHER EITHER EITHER
;Vlv)lgsH OFF POSITION OFF OFF NORMAL | NORMAL | NORMAL | pocition OFF POSITION

*WITH THRUST ON LOGIC IN SCS SATISFIED
**THIS IS A TEST CONFIGURATION ONLY
THE THRUST ON LOGIC IS SATISFIED (SCS)
BY DEPRESSING THE DIRECT ULLAGE AND
THRUST ON PUSHBUTTON ON MDC-1, OR BY
(G&N) AN ENGINE ON SIGNAL FROM THE
CMC. NO ACTUAL THRUSTING IS PRESENT,

SINCE BOTH AV THRUST SWITCHES A AND B

ON MDC-1 ARE IN THE OFF POSITION

o
v
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SPS FLIGHT COMBUSTION STABILITY
MONITOR SYSTEM

S31A6 FCSM CONTROL UNIT $31A5 SUMMING LOGIC BOX | , FROM FCSM SPS
[ <X A SWITCH
L | Fosm K1, o |
. » BOX & 13 Leil | 7O FCSM SPS
ASSY K1 ¥ A SWITCH
Rl Bl '
| [ B I
. [ —— | _ TO FCSM SPS
B SWITCH
ACCEL = Fgg)’;" < L_¢From Fcsm sps
¢ ASSY T K2 | B SWITCH
K3 K2 !
L ) L_/FROM SPS ROUGH
’ K3 i “ECO MDC 2
o—————-—-o/“
FCSM | K1
AcCEL 1 S s |
ASSY - L 3¢ o I
i
INPUT RETURN :
GSE ACCESS
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CMC ENABLING

ROTATION CONTROL
TRANSLATION CMDS SM RCS ONLY &

CSM REACTION CONTROL SYSTEM

INTERFACE CONTROL

CCW SW (MAN ABORT)

TRANSLATION
CONTROL

ONLY

CONTROL
ASSEMBLY

SEQUENTIAL
EVENTS
CONTROL
SUBSYSTEM

DIRECT ULLAGE (ON SPS ABORTS)

CM SM SEP

RCS ON-OFF
ROTATION

AANUAL PROP. CONT|
BREAKOUT SWITCHES

3 X

\$, SM RCS

DIRECT RCS COMMANDS

LE

MIN IMP_CMDS

dL# Oe

PMIN

IMPULSE
CONTROL

AUTO AUTO e
L AUTO | AUTO
' DIRECT.] RCS DIRECT
3 REACTION TRANSFER AUTO _
JET ENGINE o
ON-OFF o 10
CONTROL DIRECT J
ASSEMBLY ®
REACTION *\;., 3
CONTROL o »] \llI®-
SYSTEM
CONTROLLER
RCS ON-OFF MANUAL SWITCHING INPUTS
FOR CONFIGURATION LOGIC

AND ENABLING FUNCTIONS

DISPLAY KEYBOARD TO ALL ASSEMBLIES
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S/M REACTION CONTROL SYSTEM

PURPOSE: PROVIDE POWER FOR ATTITUDE AND/OR TRANSLATION
CONTROL AFTER BOOSTER SEPARATION UNTIL C/M AND S/M SEPARATION
TYPE OF SYSTEM: NON THROTTLEABLE, PRESSURE FEED SYSTEM, HYPERGOLIC PROP-
ELLANTS AND RADIANT COOLED THRUST CHAMBERS.

SYSTEM DESCRIPTION: FOUR INDIVIDUAL SUB-SYSTEMS
EACH SUBSYSTEM CONSISTS OF A SEPARATE PROPELLANT
FEED SYSTEM AND FOUR THRUST CHAMBERS
PROPELLANTS - INHIBITED NITROGEN TETROXIDE AND MONOMETHYL HYDRAZINE
SYSTEM CONTROLLED BY CMC OR SCS WITH A MANUAL BACK-UP

CAPABILITY
SECTOR VI
T aow SM RCS MOTOR (4 SETS)
; SECTOR 11
oW QUAD B
FWD ‘ i
+X T
X AFT
SECTOR V
QUAD D
SECTOR 111
QUAD C -y +Z

P-6000B { ¢
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FUEL TANK/

SM RCS QUADS

FUEL TANK

SECTOR 3
)

0X TANK

o TANK\

. BEAM 2

FUEL TANK

HELIUM TANK

SECTOR 2

HELIUM TANK
/ BEAM 1

FUEL TANK

|

BEAM 6

>FUEL TANK

0X TANK

0X TANK

N

SECTOR 1

\

/

SECTOR 6 i

prolie
Oninav®”
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SM RCS PANEL ASSEMBLY QUAD A &C

CSM 101 AND 103

FUEL
ISOLATION
VALVES

INLINE
\ FILTERS
& 5 OXIDIZER

ISOLATION

VALVES HELIUM

v, Xg259"
/‘/.\4 \
[~
CHECK

VALVES

w
- - ——y
. A [ "
U1 Q 9,
vs % 2
AN AT #
X ) A s 2
> D S
3 Urs, o AN o 4
A s a2 N\l RELIEF
D\ E b 3
4 -~
o
{‘ .6 A

PACe NN ()" VALVES
\ (
IA- NS

35"
HELIUM ,
TANK 2
/8
TANK \i\



SM RCS PANEL ASSEMBLY QUAD A &C

CSM 104 & SUBS

SM RCS SECONDARY

INLINE
FILTERS

Xg o PROPELLANT FUEL
= PRESSURE 1SOLATION
VALVE
\ FUEL PROPELLANT
I1SOLATION
VALVES

OXIDIZER

ISOLATION

VALVES HELIUM
SOLATION

/ VALVES

REGULATORS
Xg > 355"

HELIUM
TANK

OXIDIZER
TANK

-

o o
e
9 v
v RS)
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SM RCS PANEL ASSEMBLY QUAD B&D

CSM 101 AND 103

FUEL
ISOLATION

OXIDIZER
| SOLATION

HELIUM
ISOLATION

VALVES
&\

35"

Xg 259



SM RCS PANEL ASSEMBLY QUAD B&D

CSM 104 & SUBS

f‘sfou;'l‘g""m‘m SM RCS SECONDARY
g o,/ PROPELLANT FUEL
21 PRESSURE ISOLATION

HELIUM
ISOLATION

VALVES
&\

Xg 2599



SM RCS ENGINE HOUSING

CSM 101, 103 AND 104

~—10° TYPICAL
s~~—) ~
- — PACKAGE
,..' \! TEMPERATURE
----------- S~ LEADS
e & HEATER
¥ S19HR2
S THERMOSWITCH NO. 1
HEATER
SI9HRI

THERMOSWITCH NO. 1
THERMOSWITCH
NO. 2

|
fi
N 0
B/ [}

)&

N
=
%

PACKAGE TEMPERATURE
SR5065T QUAD A
SR5066T QUAD B
SR5067T QUAD C
SR5068T QUAD D




SM RCS ENGINE HOUSING

CSM 106 AND SUBS

~=—10° TYPICAL

g THERMOSWITCH  |ay ‘
g ...... & S19A1S2 S
R & PACKAGE TEMPERATURE LEADS I

HEATER
S19HR2

HEATER
SI9HR1 ~

THERMOSWITCH |
S19A1S1

PACKAGE TEMPERATURE
SR5065T QUAD A
SR5066T QUAD B
SR5067T QUAD C
SR5068T QUAD D




RCS ELECTRICAL CSM 101 ONLY SM RCS QUAD A AND C

CSM 101, 103 & 104
CSM 101 AND 103

NOTE-FOR QUADS B&D
MAIN  MAIN BUS

RCS CONTROL BOX TIME

MAIN MAIN BUSA A&SM RCS
—_——,—,e—— e —— e ——— e — — T APENT P LiFtORe B2 1 BUS B BUS B &PROP HEATERS
SEQUENTIAL EVENTS CONTROL SYSTEM ISOL MNA B MNA
TO AUTO OX FUEL I A SCS CHANNEL YAW
MDC 2 | o l RCS —0 SWITCH MDC 1
I EDS S PR AUTO l i 3‘;’2;35’”““ I LATCHING e OFF 4o 1 I PROP SM RCS MDC-2 - ‘ - =
I :;//:/TES [ — 3;’;3?3 DUMP ° RELAY ik FROM SECSB —»—0 | 7O SMRCS ) 1S0 > HEATERS PRIMARY PROPELLANT ON TLM
' A LE S n i = | —— ® | Evomeoson R e 8 e A MiB “OFF OX LINE PRESS TO SM RCS QUAD B & D HELIUM AND
| ) ‘ o > ARM K2 e : MDC-8 cMm A-SR5733P MN BUS A MN BUS B PROPELLANT ISOLATION VALVE POSITION
I ™O B i | = > o | i CONTROLLER [ TRANSLATION CONTROL B NEG . . INDICATOR B.SR5780P 28 VDC 28 VDC INDICATORS AND CM RCS SYSTEM 1
i Z e ' : il JlgAé:Jg)Fr\:: - oM BUS OXIDIZER C-SR5820P 1’ —» PROPELLANT ISOLATION VALVE INDICATOR
| : ONE e : 0 s MDC-2 e PRESSURE 7 OXIDIZER 4 & CM RCS SYS 1 PROP ISOLATION VALVES
SEQ EVENTS SECOND | ENGINE AssemeLy |, . ISOLATION D-SR5821P
CONTSVS |y TRANSLATION CONTROL COWUP TO T4 DELAY e S v R D HELIUM A =] Bl VENT TP13 2 FILL & VALVES (2) s R DA ———— ] —_———— e ON A 0 TO T+42 SEC ABORT CSM 103 & 104
wes | g | r— | sus e R M NO. 1 = PROTECTIVE cce'_-?a B 2R : N 2 ?pg'” P17 (P} y & ON A 0 TO T+61 SEC ABORT CSM 101 ONLY
¥ 5 26825 —eNORMAL COVER e %, W - I I
aar 3 | e \ [ | S o A NEG gt ,’,:,,g:;,j;{,;' e : e = E':ARTCS I P 0 SM RCS 1 SM RCS o TO SM RCS QUAD A & C HELIUM AND
' SEP H{ ossec f—»f / | St oo cM BUS PN \; ; ' INLINE QUADE;!S .-( HEATERS »(,_, HEATERS *( HEATERS ,_( I PROPELLANT ISOLATION VALVE POSITION
INPUT 14 SEC AFTER LES ABORT FOWER 2/8 NEG Py FILTERS (2) INDICATORS AND CM RCS SYSTEM 2 PROPELLANT
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I nwés?ccyao lsh\x:l;EJSSOguﬁ':?;gsi::?METR'c INPUT FROM I i 1 i B | INDICATOR MDC-2 = % = TP19 - SM s S e P R g e o e S - e okt aeors e e e RCS SYS 2 PROP ISOLATION VALVES ON
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I cMD T SIGNAL FROM I = N | i PACKAGE *B-SA4499T 0 r 25 MDC 2 AOTO T+61SEC ABORT CSM 101 ONLY
' NORM W~ 7 ‘ el | i I ' | w8 By CM RCS YAW § REGULATORS *C-SA4500T BUS | SM RCS
15 7 -
Tl B | } S 1] bo ] e L T = HELIOM TEMP) ¥ 4 oxtewe [ OXIDIZER | SEC g o PRI AT Pl e SECS 4 M o seaten
OFF M sm % i : ) OX TEMP it 3 ] o o { ° I
l )5"3———0/:_. SEPARATION I I I ' o I PRESS RATIO - i 7////////////// FILTER VE.NT TP l OFF ? OFF OFF OFF T SWITCHES
ACTIVATE MAN swngnss | I % | | e | 5 A-SR5025U : ‘ﬁ - 4 ‘% : -
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! 220K2 / / B e DIRECT I o i 1 » F LS HELIUM £ n e s e oy i pial e el e B oo R LSS S T Ty SRR Pugil eR ST S S
MAIN ° o i | z HELIUM TEMPERATURE
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wamn AN mna - = 3 [Opw | : R ! —] e IH_* = **B-SR5014T A gp5001P B *D.SA405T | gg TP16 FILTER | i I '— | r ' [f
e orcs 't B o 3 **C-SR5015T g sR5002p FUEL TEMP | () FUEL
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CONTROL MN A T A A I wox x| — NS : o B x s e 2 = s B 3 e
MDC 8 ] s oy S e R e i et e’ e R ey el BUS . S o j. y
: . 34 \ vibel 0 r Y Y
! i 73 FROM CM SM SEP SECONDARY SM E E PRES:
! oo oV CM RCS PULLESIES MG 2 w12 UEL LINE PRESS
: o Logic FUEL TANK FUEL NEG ped) FUEL A-SR5737P P
S e (A LEG) PRE RE ISOLATION
MAIN A I — ¢ & A ki R SSUP FILL& BUS VALVES (2) B-SR5784P
ay T o b =" N e B o Y asa VENT TP14 DRAIN E-IL C-SR5822P
CONTROL MN B R BUS o MN A D-SR5823P
mDC 8 MDC-2 SECONDARY PROP:LLANT TLM
o O
ROT CONT NO. 1 Ao A ROT CONT NO. 2 cM = OFF
NEG 77
— DISABLE b v OR ROLL i . B rsicaron *TLM CSM 101 ONLY

LB%?%%‘?& AND SUBS : SM RCS FUNCTIONAL FLOW SM-2A- 12421




S/M RCS ENGINE CUTAWAY

FUEL SOLENOID VALVE ASSY
PROPELLANT INLETS
NOZZLE EXTENSION

ENGINE MOUNTING FLANGE  NUT WM*KWK”

COMBUSTION q/w
CHAMBER -

—
T J

'llllll' 'Il’lll’ ’

e o
\\ 4 S
e
I RS

INJECTOR ASSY ENGINE
ASSEMBLY
HARDWARE

OXIDIZER

S|

O XIDIZER SOLENOID VALVE ASSY

STic,
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S/M RCS ENGINE-MINIMUM TOTAL IMPULSE

(CONTROLLER REACTION JET ON-OFF ASSEMBLY
15+3 MILLISECONDS)

THRUST LBS. FUEL
e VALVE
FULLY
CLOSED
60~
40
OXIDIZER
VALVE
] fu
27 opeN
0 | T I I I 1 !
FLECTRICAL \u w e - o e 10
"ON" SIGNAL  TUEL ELECTRICAL “SOXIDIZER MRS
T0 BOTH VALVE IGNITION "OFF" SIGNAL VALVE
VALVES okn T0 BOTH FULLY i

OPEN VALVES CLOSED P-6011 B{L@®)}
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CM SM ENGINE LOCATIONS

CSM 101 & SUBS
CCW-R12

Cw + R21 +P

CW+R11

SPS PITCH
GIMBAL
DEFLECTION

+Z

»<q - CM SUBSYSTEM 1
] = CM SUBSYSTEM 2

A= SM RCS QUAD A SPS YAW
B= SM RCS QUAD B GIMBAL
C= SM RCS QUAD C DEFLECTION

D= SM RCS QUAD D

\8 T
£0'®Tice
v
[

P-4032A & <)
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CSM RCS AUTO CONTROL

CSM 101 ONLY

SM RCS

Hetd BT nz]l cajl M]] :fl 04 D ]‘ J‘I B ) 03 B4 Al a2 cl @
DEAD FACED AT
LES ABORTS it o P A g Nogy s s s . i o i I i i i e P ECR 6, s A i i s RS, ey e _{
P
AND CM SM SE s
ENGINES
121 u] u] 15 16] ZIJ zz] 23] 241
RCS
TRANSFER
MOTOR
W _.]__._ __._.‘__._.1_ __.‘__.@ \_-__]_-.._._____.__'\
v = ¥ - ¥ “YAW T PIT - + B ~ROLL ~ROLL
action] | [Reaction] | [reacrion]| [reacrionf| [reaction]| [Reacion ReacTION||  JreacTiol ReaCTION| |  [ReacTION REACTION REACTION!
ET ON-C| JET ET ON-C T ON-C ON-CF £ ET ON-C! 13 ON-CFl
IVER DRIVER DRIVER RIVER DRIVER DRIVER DRIVER |
SCS CHANNEL [
MOC 1
o b T3 M He—do—d ™ He—d— =™ He—fo———=-
A ] A ] A ] A B
OFF i / OFF | OFF OFF / \
RCS 719k2 219K2
LATCHING
RELAYS
219K1 7191
MNA A MNA A MNA AN MNA__ AN
——0 ——0 ——0 ——0
BUS 5cs LoGIc PWR BUS S5 mNA BUS5cs MNA BUS  cs 1 AgC ROLL
214 MNA MOC 8 * PITCH MDC-8 YAW MDC-8 MNA MDC-8
MNA MNB AN MNE _y ] MNB_ s
BUS S¢S 1 B&D ROLL BUS 5cs mng BUS  scs mne BUS  5cs 1 A&C ROLL
MNA MDC-8 PITCH MDC-8 YAW MDC-8 MNB MDC-8
MNB__ A MNA__ S
BUS 2 3 e P
ORDEAL MNB SCS 2 A&C ROLL
MDC-8 MNA MDC-8
MNe_y A MNB_y )
BUS scs 1 8&D ROLL BUS scs 2 A&C ROLL
MNB MDC-8 MNB MDC-8
MNA A
-0 o’
BUS 5¢s 2 B&D ROLL
MNA MOC-8
mne_ A | e
BUS 5cs 2 B&D ROLL
MNB MDC-8

rotte,

P-6074 %,
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SM CM RCS ENGINE POWER SUPPLIES

CSM 101 ONLY
SM ENGINE UTILIZATION FOR] CHANNEL TTRANSFER
ot Bl il ks e TRANSLATION MANUEVERS | SWITCHES [#i0TOR
QUAD [MANEUVER] SCS NO. ] PROP NO.|SYSTEM|MANEUVER | SCS NO.]PROP NO.| =X | +X | -Y | +Y | -Z | +Z | PANEL1
C | +p C3 | S19A3B3 | 1 | +P B | C1987 c3 3
e e it 08 (B 6T AL |SomB3| 1 | -P 14| Ci9811 A4 ctron ] B
A | +P A3 | S19A1B1 2 +P 23 | ci988 | A3 S2
MN B| SCS MNB PITCH| o -P ca S19A3B1 2 -p 24 C19B12 | C4 A S2
C | +P C3 | SI9A383| 1 | +P B | C1987 3 s1
MN B| SCS MN B PITCH) 1 | p A4 | swomB3| 1 | -p 14 | C19811 A Pgs'ﬁ:row 51
A | +P A3 | S19A1B1 2 P 23 C1988 | A3 S2
MN A SCS MN A PITCH| | _p ca |swomsl| 2 | -P 24 | C19812 | c4 B 52
B | +Y B3 | SI9A283 | 1 | +Y 15 | C1989 | B3 S1
MN A[SCSMN A YAW | p | _y D4 [SI9MB3| 1 | -y 16 | C1981 | D4 PogIAT";’ON 5]
D | +Y D3 | S19A4B1 2 +Y 25 C19B10 D3 S2
MN B| SCSMNB YAW | g | _y B4 |S10AB1| 2 | -y 26 | C1982 B4 A 52
B | +Y B3 | SI0A2B3 | 1 | +Y 15 | C1989 | B3 s1
MN B| SCSMN B YAW | o |y D4 |swms3| 1 | -v 16 | c1981 | pa Pogmon 51
D | +Y D3 | S19A4B1 2 +Y 25 C19810 D3 Y
MN Al SCS MN A YAW | 5 | Jy B4 |S19A81| 2 | -v 26 | C1982 B4 B 52
MN Al SCS MN- A B | CW+R Bl | SI9A282| 1 | CW+R 11| C1985 BI [B&D ROLL | s1
18B&D ROLL | B | CCW-R B2 |S19a284| 1 | CCW-R 12 | Cl983 B2 POSITIONA| s1
MN B| SCS MN B B | CW+R BL | SI9A282| 1 | CW+R 11| C1985 BI [B&D ROLL | Sl
1B&D ROLL | B | CCW-R B2 |S19A284| 1 | CCW-R 2 | C1983 82 posITIONB| 51
MN Al SCS MN A D | CCW-R D2 | S19MBA| 2 | CCW-R 2 | c1984 D2 [8&D ROLL | s2
2B&D ROLL | D | CW+R DI |S19mB2| 2 | Cw+R 21 | C1986 D1 POSITIONA| s2
wn B| SCS MN B D | CCW-R D2 | SI9A4B4 | 2 | CCW-R 22 | C1984 D2 [B&D ROLL | S2
2B&D ROLL | D | CW+R DI |S19mB2| 2 | Cw+R 21 | C1986 D1 POSITIONB| 52
Mn A| SCSMN A A | CW+R Al | S19A1B4 Al A8C ROLL
1A ROLL | A | CCw-R A2 | S19a182 A2 POSITIONA
\N B| SCS MN B A | CW+R Al | SI9A1B4 Al ASC ROLL
1 A&C ROLL A CCW-R A2 S19A1B2 DEADFACED AT CM SM SEPARATION A2 POSITION B
N Al SCS MN A C | ccw-R C2 | S19A3B2 | AND LES ABORTS 2 A&C ROLL
2A&C ROLL | C | cw+R ¢l | S19A384 cl POSITION A
N B| SCS MN B C | CCW-R C2 | S19A382 W) A&C ROLL
2MC ROLL | ¢ | cw+R ¢l | S19A384 cl POSITION B

P-6058C-1 { ZWX.;
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CoM RCO DIKECT CUNIROUL

CSM

101 ONLY

MESC LOGIC RELAYS
PS ABORT R
MNA A 220K1 SPS ABORT RELAYS o CM RCS M RCS
BUS MOC 8 220K i J ENGINES ENGINES
RCS LOGIC A Z16K2 ! 3
Z16K1 Try ! ! i i
| iy 8l ek : i atiad
T XXX Ie ol - ! | 1 S
- b | 1 1
i |J P : | starts
e A 2 i [—_:L:'_‘ ot | s} e [
uS 1 1
MOC 8 STARTS M SM
TR R e 2162 it FFFF i e e IMMEDIATELY | commouty | SEPARATION
- ] R | o 1 R B
|J | ¢ T o
1 1
scs MOC 1 DIRECT % 1 \ x - i 1 LATeR
LOGIC ULLAGE el | !
" K ol Ie—l¢- !
BUS 1 2 ] i | ot
SPS SCS THRUST ON-OFF i | | f '
L P B 2! 1 1
ik LOGIC AND AUTO RCS
prefaamn PITCH AND YAW DI SABLE i [: o+ N
MNB » .
” : ° °
MNB A R O *
BUS )\ J |
MOC 8 SPS | i
PILOT VLVS MNA £ _.,_E:.\ ®
MNA TR v " o ol -t
e MOC-8 MDC 101 yna s MNB_BUS " i i
RS weics  MoC- oy o] s |
RCS 06IC  HTRS oo | !
MNB—-—.——QA ’__’-r‘ »l | -l Lol
BUS 1 8y CMRCS LN " ) o ol -
Ty RCS
Mc-8 Rt [ HIRS ) rs REFERENCE oM | sm
RCS LOGIC A : | MDC-8 2 MOC 8 REFERENCE 1 et iclies: e g per i o] v v 1 b sptm om b -
p::j{: e s F TRANSFER
chELS E ol _fwx. MOTORS
]| | FROM CM SM SEP
% X xs §_ ] T SWITCHES MDC-2
X9 -I""' o (A-LEG)
- Te—er? ] AT - i]
s i I [
08 ) | |
=i - i : g
K10 ! ! et
MDC-1 0-—0"", -1 - T
CM PRPLNT ! e b o e-d¢ | o
DUMP 67 |J | ¢ \ "
1
Tors \ i | STARTS
» . : il & e SR A
e e o PR L ¢ b dls AFTER "+
o i \ STARTS MODULE
'- ; L ietrison: oo
| | IMMEDIATELY ! SEPARATION
s¢s : S | CONTROLLER R
DIRECT ! 1 q‘z ¢ U s vv
RCS MDC 1 » | altl 1 LATER
';6‘: £ ROTATION o Bl et L !
CONTROL NO. 1 ¢ "t
el R R R R | Rl - | ;
MDC 8 : ! : v '
e 03
| ” le ol
| ol ! |
| i | |
I 1 ] 3
: S _P—E:L‘ B4
| it ] le ol o™ W
: REFERENCE °
| REFERENCE a6t
l TRANSFER
| MOT$S
| FROM CM SM SEP
CM|SM 3‘ I
: i i Al SWITCHES MDC-2
» .
SCS DIRECT | i i i G s
’cd%rggm MNB -n{ »R{ -P{ wf v [ sy : :
WNB jx : YAW PITCH ROLL : 5 E
o oe AUTO AUTO AUTO -
vk = ROTATION | RS RCS RCS i L
CONTROL DISABLE DISABLE DI SABLE |
No. 2 CONTROLLER | | CONTROLLER | | CONTROLLER : q‘z
REACTION REACTION REACTION
JET JET JET A
I
|
| ]
oo
oL
DEAD FACED AT ey
LES ABORTS b LS
AND CM SM SEP P67t 3




SM CM RCS ENGINE POWER SUPPLIES

DIRECT
CSM 101 ONLY

BUS | CIRCUIT BREAKER SM ENG INE CM ENGINE CHANNEL | 1o ANSFER
POWER PANEL 8 SWITCHES | moTOR
QUAD [MANEUVER]SCS NO.[PROP NO.|SYSTEM [ MANEUVER | SCS NO.|PROP NO.| PANEL 1
MN A |SCS MN A DIRECT | C | +P C3 | S19A3B3 1 +P 13 C1987 S2 & Sl
CONTROL C15A6CB42] D | -Y D4 | S19A4B3 1 Y 16 C198B1 £ £ 21
ROTATION B | +Y B3 | S19A2B3 1 +Y 15 C1989 S2 & S1
CONTROL NO. 1 A | ccw-R A2 | S19A1B2 | DEADFACED AT CM SM SEPARATION
MN B [SCS MN B DIRECT AND LES ABORTS
B
v CUNCR - | oow-n 2 [s1azel 1| cowR | L2 | clBs 52 & S1
CONTROL NO. 7 B | CW+R R S19A2B2 1 CW+R 11 C198B5 bt S2 & S1
A | CW+R Al | S19A1B4 | DEADFACED AT CM SM SEPARATION RCS
i CW+R Cl S19A3B4 | AND LES ABORTS SXVI\IIEEH
1
A | -P A | S19A1B3 | 1 -P 14 C19B11 52 & 51
C -P C4 | S19A3B1 2 -p 24 C19B12 S1& S2
A | +P A3 | S19A1B1| 2 +P 23 C19B8 S1 & S2
B | -¥ B4 | SI9AB1| 2 -Y 26 C19B2 S1 & S2
B I 4y D3 | S19A4Bl| 2 +Y 25 C19810 S1 & S2
D | CCW-R D2 | S19A4B4| 2 CCW-R 22 | c1984 S1& S?
C | CCw-R C2 | S19A3B2 | DEADFACED ATCM SM SEPARATION
AND LES ABORTS
D | cw+R D1 | S19A4B2 2 CW+R 21 C1986 S1 & S2
SM RCS DIRECT ULLAGE CB
SPS PILOT VLVS MN A FOR
JETSA4ANDC3, SPS PILOT VLVS
MN B CB FOR JETSB4ANDDS3.
P-60586-2L LSS 5




CSM RCS AUTO CONTROL

CSM 103 AND SUBS

SM RCS
moes,_ & ] [ 2] [ o] [ ] [=] [ =] R R v T T R B [ U e (T e T O IS e U
DEADFACED AT
LES ABORTS AND —.__+...-_+_._+_.._.+......_.+_..___+_.__‘._4._+_1._+_. ..._+_._+__+_._.5
CM SM SEP
CM RCS
ENGINES
12 1B |u| 15 Ilbl 21] 22] 23]
RCS
TRANSFER
MOTOR
P _.._!_ \_ e _.\... Aw .._‘_. ._._‘
TROLL TROLL TPITCN “PiTeH TROLL TROLL “ROLL
REACTION REACTION ReacTion]|  |reaction REACTION reaction| | | Reacrion
JET ON-OFF T ON-OFF on-of|  JoeTon-oF ET-ON-OF T ON-0 €T ON-OF
IVER RIVER DRIVER DRIVER DRIVER DRIVER
jee
MNB MNB MNA MNA
MNA Daf= =] MNB-X/16 mNa 02f= — +ziz2 MNA caf—= = -xi2a MNA Baf= ~—{ MNB+x/26 cl '——*MNB—V 2 = ={mna+y
AUTO RCS SELECT
MDC-8 OFF OFF OFF OFF OFF OFF
MNB MNB MNA MNB MNA MNB __pmw NA MNB]
MNA B1 [& = s (L MNA D1 [© =z/21 A X3 T i . <] MNA Al +Y AR s —1 -y
OFF OFF Io 3 Io F OFF l Io F
2192 219k
RCS LATCHING
RELAYS
\ZM{] \Zl?’(l
SCS CONTRIAUTO, o 5C5 coNTRIAUTO SCS B/D ROLL SCS BID ROLL SCS PITCH SCS PITCH WSS AW o(C5cs Yaw SCS AIC ROLL SCS AIC ROLL
MNA MDC-8 I Imus MoC-8 MNA MDC-8 z MNB MDC-8 1 MNA MDC-8 I MNB MDC-8 IMNA MDC-8 IMNB MDC-8 Imw\ MDC-8 MNB MDC-8 I
MNA MNB MNA MNB MNA MNE  MNA MNB MNA MNB
8US BUS BUS BUS BUS BUS  BUS BUS BUS BUS
e

>
Snipe®

0
P-6076A %
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SM CM RCS ENGINE POWER SUPPLIES AUTOMATIC

CSM 103 & SUBS

AUTORCS SM ENGINE UTILIZATION FOR
SFLEC M ENGINE LAENG I TRANSLATION MANEUVERS | TRANSFER
BUS |CIRCUIT BREAKER SWITCHES iy
s gl MDC 8 QUAD | MANEUVER sy PROP- | svstem | maneuver ey PROP |y [ox |-v [ov |2 ]2
PITCH C3 +XI3 c +P c3 S19A3B3 1 +P 13 C1987 c3 S1
PITCH A4 +X14 A -p Ad S19A1B3 1 -p U] C19811 A4 S1
MNA | SCS MNA PITCH
PITCH A3 -X23 A +P A3 S19A1B1 2 +P 23 ci988 | A3 s2
PITCH C4 -X24 c -p ca S19A381 2 -p u c19812 | c4 s2
PITCH C3 +X13 c +P c3 S19A383 1 +p 13 C1987 c3 s1
PITCH A4 +X14 A -p A4 S19A183 1 -F 14 C19811 A4 s1
NN sGa YN, PHIVIE L Baten a8 5% A +P A3 S19A1B1 2 +F 3 1988 A3 2
PITCH C4 -X24 c -p ca S19A3B1 2 -P 24 cl9812 | Cc4 s2
YAW D3 +X25 D +Y D3 S19A4B1 2 +Y 25 C19810 D3 S2
YAW B4 +X26 B -Y B4 S19A281 2 -Y 26 c1982 B4 s2
MNA | SCS MNA YAW
YAW B3 -X15 B +Y B3 S19A283 1 +Y 15 C1989 B3 s1
YAW D4 -X16 D -y D4 S19A483 1 -y 16 Ci981 D4 s1
YAW D3 +X 25 D +Y D3 S19A481 2 +Y 25 C19810 D3 S2
YAW B4 +X26 B -y B4 $519A281 2 AY 26 C1982 B4 s2
MNB | SCS MNB YAW
YAW B3 -X15 B +Y B3 S19A283 +Y 15 C1989 B3 sl
YAW D4 -X16 D -y D4 S19A4B3 1 Y 16 1981 D4 s1
B/D ROLL B1 +X11 B CW4R Bl S19A282 1 CW+R 1 C1985 Bl sl
B/D ROLL D2 +222 D CCW-R D2 S19A4 CCW-R 1984 D2 s2
MNA  [SCS MNA B/D ROLL] " 8 ” .
B/D ROLL D1 -Z21 D CW+R D1 S19A4B2 2 CW+R 21 C1986 Dl S2
B/D ROLL B2 -Z12 B COW-R 82 S19A284 1 CCW-R 12 1983 B2 s1
B/D ROLL B1 +X11 B CW+R Bl S19A282 1 CW+R 1 C1985 81 s1
B/D ROLL D2 +Z22 D CCW-R D2 S19A4B4 2 CCW-R 2 1984 02 2
MNB  |SCS MNB B/D ROLL
B/D ROLL D1 -Z21 D CW+R D1 S19A482 2 CW+R 21 C1986 Dl s2
B/D ROLL B2 -Z12 B COW-R B2 S19A284 1 CCW-R 12 C1983 B2 sl
AIC ROLL Al +Y A CW+R Al S19A184 Al
AIC ROLL C2 +Y c CCW-R c2 19A 2
MNA  [SCS MNA AIC ROLL LR g c
LL C1 -Y
c CW+R cl S19A384 SekD FAGD T c1
AIC ROLL A2 -Y A CCW-R A2 S19A182 CM SM SEPARATION A2
AND LES ABORTS
AIC ROLL Al +Y A CW+R Al S19A184 Al
: AIC ROLL C2 +Y c CCW-R c2 S19A382 e
MNB  |SCS MNB A/C ROLL
AIC ROLL C1 -Y c CW+R c1 S19A384 cl
AIC ROLL A2 -Y A CCW-R A2 S19A182 A2
gy
9 L
3 H
P-60568 * s
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CSM RCS DIRECT CONTROL

CSM 103 AND SUBS

MESC LOGIC RELAYS
SPS ABORT RELAYS
LRSS o ot SM RCS
v MOC 8 20K ——get ENGINES
Z16K2
% P o 216K1 EX XX IE bk B
2222 -t b Sl
[ STARTS
N B A o e sevice | 0 SEC Lapa
e oy c2 MODULE
BUS MOC 8 STARTS JETiSON | CM SM
s woics | 2% 216K2 FFETF IMMEDIATELY SEPARATION
RGs U 216K1 o CONTROLLER
k3 3 3 3 v- ] _J e SI9A7 ;{:;ncwms ot
MoC 1 m % LATER
scs DIRECT X ! o
L0GIC ULLAGE » i i i
BUS 1 aL 1 | fe—e L m
T SPS SCS THRUST ON-OFF " | T
ol Ko LCGIC AND AUTO RCS PITCH : 41
Bk i AND YAW DISABLE | C: ! qz
ULLAGE A o e
MN A A NI g o ! |
BUS i J )
MDC-8 DIRECT ! !
ULLAGE B P l_r—I:.' SE 5
MN B & e ™ Te o e
8US - 1 1
i 1
RCS L0GIC B pes 1ogic ™M RCS HTRS & MN A MN B ._I
MDC-8 Mbc-1  Moc-lol I I BUS : lln 5
:l'l‘sn S '\ 1 -t
| CM RCS i : ey om]sm
RCS LOGIC A i I ) virs REFERENCE o
MoC-8 1 1 2 MDC-8 REFERENCE RS L) s e s o Jua Ol s e - Yol e o flo o f e i e kg ik e
MK '—r—') TRANSFER
2 e _I ok FROM CM SM
& W SEP SWITCHES
————— MDC-2 (A-LEG)
——t KB : ! 01
01 - o oy
42 SEC H H Ml ° ° " I
o | |
= |
108 J )
@ SEC T
b LR i | 02
CM PRPLNT '—*.’:__,_fl ° ° s T
DUMP MOC 1 H (1 ma oy o ! AN e
o _:_] 1 ¢ b
i e r ! . STARTS
SCS CONTRIDIRECT 1 SCS CONTRIDIRECT o8 0y S 0 (v moou ety el
MN A M/n'c‘-x 1 MN B MOC-8 '- , \ MMEDIATELY "T",'r:g{‘m 1 SEPARATION
A Jo-de Cof S -2l
MN BUS A ->—< I I j I—o o—e—MN BUS B | . ¢ S19A8 S 'sce -t
| ]
N A DIRECT RCS 1 » “\)_:'{“ ot LATER
A S0 A = =] MN AMNB MOC 1 N oy
" \ i L e ot
1 1 b 1 1 "N—LT:E "
ROTATION { -R R P P -y B ; : 3 %
CONTROL ~ \-~ — -- - -e - - o .
. 1 ) To ol
¥ E Y 2oy N S KL 3% o IJ :
| | -m X
3 | U 84
" lecwna
oM [sm
REFERENCE wrentice o
RCS
TRANSFER
MOTORS
FROM CM SM
ﬁ"‘ M R Al SEP SWITCHES
+ 3 L r : (4| MDC-2 (B-LEG)
ROTATION \
CONTROL  fom - H
i ' 1 8l
g § YAW PITCH ROLL l— ey
AUTO AUTO AUTO | S §
DIRECT RCS 2 RCS RCS RCS |
MN AIMN B MOC 1 DISABLE DISABLE DISABLE |
A l I MmN BI CONTROLLER CONTROLLER CONTROLLER | "~
G i e Y St REACTION REACTION REACTION Ls
$CS CONTRIDIRECT SCS CONTRIDIRECT JET JET JEr
2 MN B MDC-8 2 MN A MDC-8 :
oI 82
Lo

’)
DEAD FACED
AT LES ABORTS
AND CM SM SEP




SM CM RCS ENGINE POWER SUPPLIES DIRECT ROTATION CONTROL NO. 1

CSM 103 AND SUBS

BUS | CIRCUIT BREAKER DIRECT RCS | ROTATION st S TRANSFER
POWER MoC-8 SWITCH MDC 1 | CONTROL [ ouap | maneuver | scs No. | ProP No. | system | manuver | scs no. | prop no. | MOTOR
MN A | CONTRIDIRECTRCS 1A | MNAIMNBR.C. 1 | 1+P 3 P c3 | soA83 | 1 +P 3 C1987 | 52 & S1
MN B | CONTRIDIRECTRCS 18 | MNA/MNBR.C. 1 | 1+P A +p A3 | siaml1 | 2 +p Py c1988 | s1&s2

MNA R.C. 1 1+P c +P c3 | s1oAB3 | 1 +p B C1987 | 52 & S1

MN A | CONTRIDIRECTRCS 1A | My g C. 1 1+P A +p A3 | swomBl | 2 +p v ci988 | S1&s2
MN A | CONTRIDIRECTRCS 1A | MNAMNBR.C. 1| I-P A -P Ad | SIAIB3 | 1 -P " C19811 | 52 & S1
MN B | CONTRIDIRECTRCS 18 | MNAIMNBR.C. 1|  1-P c -P ca | somm1 | 2 P 2 c19812 | S1&S2

MNA R.C. 1 1-p A P A | S9AIB3 | 1 s “ | cen | S24&sl
MN A | CONTRIDIRECTRCS 1A | mna R.C. 1 I-P c -p ca | si9a3B1 2 -p 2 c19812 | S1&S2

MN A | CONTRIDIRECTRCS 1A | MNAIMNBR.C. 1 | 1+Y B Y B3 | S9A283 | 1 e 5 | c989 | sz&sl

MN B | CONTRIDIRECTRCS 18 | MNAIMNBR.C. 1 |  I+Y D Y 03 | swomBl [ 2 Y 25 | cioswo | s1as2
MNA R.C. 1 1+Y B Y B3 | SI9A283 | 1 Y 15 | c989 | s2&sl

WA | COMTRIDIRECTRCS 1A | yean.C. 1 1+Y D +y 03 | swoal | 2 +Y 25 | ci98l0 | s1&s2
MN A | CONTRIDIRECTRCS 1A | MNAMNBR.C. 1|  1- D Y D4 | soAdB3 | 1 Y 16 | c9B1 |s2&sl
MN B | CONTRIDIRECTRCS 18 | MNAIMNBR.C. 1| I-y B -y B4 | siomB1 | 2 -y 2% | ci982 | s1&s2

MNA R.C. 1 Iy D Y D4 | siomB3 | 1 Y 16 | ci81 | sz2&st
MN A | CONTRIDIRECTRCS 1A | wng pic. ) 1y B -y B4 | swoa1 | 2 -y % | c982 | s1g&s2
MN A | CONTR/DIRECTRCS 1A | MNA/MNB R.C. 1 14R & CW+R cl | s19a3ss 1 CW+R 1 CI985 | o a1
DEADFACED AT CM SM SEPARATION
MNAMNBR.C. 1 |  14R A | cwe K. F Sem 1 SR LN
2 CWR 2 C1986
MN B | CONTRIDIRECTRCS 18 | MNA/MNBR.C. 1| I+R 0 | cw o1 | s1oms2
DEADFACED AT CM SM SEPARATION S1a s
. MNAIMNBR.C. 1 |  1+R B | cwer BL | SI9K282 | ADTEG pogs i
; 14R 4 1 | oows | 1 | cuoes
vl s - S| SA34 | DEADFACED AT CM SM SEPARATION s2&sl
A AND LES ABORTS
MN A | CONTRIDIRECTRCS 1A 2 CW+R 21 C1986
MNA R.C. 1 I+R 0 | cw+R o1 | s1ome2
DEADFACED AT CM SM SEPARATION S1&s2
MNA R.C. 1 1+R B | cweR BL | SIA282 | AN LEs ABORTS
f 3 1 0 cowr 1 12 | coes
MN A | CONTRIDIRECTRCS 1A o g ¢ ol G | Slomns |  DEAGFACED AT CM SM SEPARATION i St
e AND LES ABORTS
2 CCW-R 2 Cl
MN B | CONTRIDIRECTRCS 18 | MNAIMNBR.C. 1| IR v | cowr 02 | S19mdB4
: DEADFACED AT CM SM SEPARATION S1&s2
MNAMNB R.C. 1 |  I-R B | cow-R B2 | SIWB4 | A\D'Les ABORTS :
3 5 1 | cow-R 12 | ci93
m: :'E' } :: ﬁ 223-3 2§ gzﬂgg DEADFACED AT CH SM SEPARATION =
e ND LES A
MN A | CONTRIDIRECTRCS 1A 3 2 ao;r: e
MNA R.C. 1 I-R D | Ccow-R D2 | S19A484 Ccow- 22
MNA R.C. 1 1-R B CCW-R B2 S19A2B4 DEADFACED AT CM SM SEPARATION S1&S2
AND LES ABORTS




SM CM RCS ENGINE POWER SUPPLIES DIRECT ROTATION CONTROL NO. 2

CSM 103 AND SUBS

BUS CIRCUIT BREAKER DIRECT RCS | ROTATION S Lcodichian TRANSFER
s . SWITCH MDC 1 | CONTROL [ uap | maNeuveR | scs No. | PRoP No. | system | maneuver [ scs no. [ prop no. | MOTOR
MN B | CONTRIDIRECTRCS 2B | MNA/MNB R.C. 2 2+p c +P c3 | sAB3 | 1 +P B C1987 | S2 & 51
MN A | CONTRIDIRECTRCS 2A | MNA/MNBR.C. 2 24P A +p a3 | s | 2 +p bl c1988 | s1&s2

MNA R.C. 2 24P 3 +P c3 | som.3 | 1 P B C1987 | 52 & S1

MN B | CONTRIDIRECTRCS 28 | wya gic. 2 2+P A +p A3 |.swoaB1| 2 +p 2 C1988 | S1&s2
MN B | CONTRIDIRECTRCS 28 | MNAMNB R.C. 2| 2P A s A | s19AB3 | 1 s m C19811 | S2 & sl
MN A | CONTRIDIRECTRCS 2A | MNAIMNBR.C. 2|  2-P c -P ca | sommr | 2 -P 4 | ciosz | s1&s2

MNA R.C. 2 2-P A 3 M | soAB3 | 1 3 4 | ci9el | s2&sl

MN B | CONTRIDIRECTRCS 28 | wya g.c. 2 2-P c -p c4 | somBl | 2 -p 24 | ci9812 | S1&S2
MN B | CONTRIDIRECTRCS 28 | MNAIMNBR.C. 2 |  2+Y B Y B3 | SIOA283 | 1 R 5 | c1989 | s2&s1
MN A | CONTRIDIRECTRCS 2A | MNAMNBR.C. 2|  2+v D Y 03 | siomB1 | 2 +Y 25 | ci980 | s1as2

MNA R.C. 2 27 B Y B3 | SI9A283 | 1 Y 15 | c1989 | sz2&st
DD | CRERBIECIERS 8. | W RC 2 v | o +Y 03 | siomae1 | 2 Y 25 | coswo | sias2
MN B | CONTRIDIRECTRCS 28 | MNA/MNB R.C. 2 2 D Y D4 | s1omB3 | 1 Y 6 | c981 | sz&sl
MN A | CONTRIDIRECTRCS 2A | MNA/MNB R.C. 2 2-y B -y B4 | swoaB1 | 2 -y % | cos2 | s1as2
MNA R.C. 2 2-Y D Y D4 | somB3 | 1 " 16 | c981 | s2&s1
MN B | CONTRIDIRECTRCS 28 | wna gic. 2 2-Y B -y B4 | sioazel | 2 -Y % | cos2 |sies2
MN B | CONTRIDIRECTRCS 28 | MNA/MNB R.C. 2 2R | ¢ | cwe c1 | siomspa | 1 CW+R R il 0
DEADFACED AT CM SM SEPARATION
MNA/MNB R.C. 2 2R | A | cws AU st | DROMER O
2 OW+R 21 1986
MN A | CONTRIDIRECTRCS 2A | MNA/MNB R.C. 2 2R 0 | cw 01 | s19mB2
DEADFACED AT CM SM SEPARATION S1a e
MNA/MNB R.C. 2 2R B | cweR B | s | QOGRS :
R 1 | owr | 1 | cioes
i) 4 8 s - g{:ﬁ:} DEADFACED AT CM SM SEPARATION 52451
. AND LES ABORTS
MN B | CONTRIDIRECTRCS 28 2 CW+R 21 C1986
i 2R | D | GweR | DL SIMB2 | peupcacen AT M SM SEPARATION sla s
B . " AND LES ABORTS
1 I cowrl 22 1 coms
MN B | CONTR/DIRECT RCS 2B MNA/MNB R.C. 2 2-R c CCW-R c2 S19A3B2 S2 &S1
. DEADFACED AT CM SM SEPARATION
MNA/MNB R.C. 2 2R A | Ccw-R Az | SI9AIB2 | Anb IES ABORTS
2 CCW-R 22 C1984
MN A | CONTR/DIRECTRCS 2A s il G - B B D2 | 31oA%es |  DEADFACED AT CM SM SEPARATION S1& 2
-C. o B2 AND LES ABORTS :
g ¥ 1 | cowr | 12 | cioe3
oot 22 | S| Sawr | 2 | SWAE | heuneaceD AT CM SM SEPARATION il
AND LES ABORTS
M ¢
N B | CONTRIDIRECTRCS 28 S A N SO W P e o PHOENG
2 2-R B CCW-R B2 S19A2B4 DEADFACED AT CM SM SEPARATION S1&S2
MNA R.C. AND LES ABORTS

J’""’e'

>
O™

SO

P-6067D
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NORMAL CSM/LV SEPARATION

.......

SEQ-5428B



SPS ABORT
(TWR JETT TO NORMAL CSM/LV SEP)

SLA SEP,
+X TRANSLATION
BY DIRECT ULLAGE
(SM RCS)

‘58



NORMAL CM-SM SEPARATION
AND SM JETTISON

BLOCK II

SM RCS FUNCTIONS
-X TRANSLATION

5.5 SEC + ROLL AFTER
2 SEC SEPARATION

ATTITUDE A

FLy GH
\\ Y
\ asstae Hh B U B

LOCAL HoR1ZoNTAL

CM ENTRY

SEPARATION ATTITUDE

ATTITUDE B

SEQ-543A {4PX) i



CM REACTION CONTROL SYSTEM

PURPOSE: PROVIDE THRUST FOR ATTITUDE
CONTROL AFTER SERVICE
MODULE SEPARATION FOR ENTRY

-7 SYS 1

TYPE OF SYSTEM:  NON THROTTLEABLE
PRESSURE-FEED SYSTEM,
HYPERGOLIC PROPELLANTS
AND ABLATIVE CHAMBERS

SYSTEM DESCRIPTION:
TWO INDIVIDUAL SYSTEMS
EACH SUBSYSTEM CONSISTS OF A

SEPARATE PROPELLANT FEED AND
SIX THRUST CHAMBERS

PROPELLANTS-INHIBITED NITROGEN
e TETROXIDE AND MONOMETHYL
HYDRAZINE

SYSTEM CONTROLLED BY CMC OR
SCS WITH A MANUAL BACKUP
CAPABILITY

P-7000C { 4]
60



CMRCS COMPONENT LOCATION

VIEW A

NEG PITCH NO. 14 C19B11
NEG PITCH NO. C19812 NO. 24

CW ROLL NO. 11 C19B5

—

UMBILICAL
WASTE

WATER

TANK

2
N

CCW ROLL NO. 12 C1983

ENGINE ACCESS

PANEL
FUEL
SERVICING
PANEL ‘
SYSTEM 1 POS PITCH
FUEL TANK NO. 13 C19B7
SYSTEM 2 POS PITCH
FUEL TANK NO. 23 C198B8
HELIUM TANK
SYSTEM 2
ENGINE ACCESS PANELS

URINE DUMP

HELIUM SERVICING PANEL 2
NEG YAW C19B1 NO. 16 /
STEAM DUCT
CW ROLL NO. 21 C19B6

NEG YAW C19B2 NO. 26
CCW ROLL C19B4 NO. 22
14 \
;) \
p-7000F & ¥



CMRCS COMPONENT LOCATION

VIEW B

C19812 NO. 24-P,

C19B11 NO. 14-P

HELIUM TANK
SYSTEM 2

SYSTEM 2
FUEL TANK

ENGINE ACCESS

PANEL FUEL SERVICING

PANEL

C19B8 NO. 23+P

SYSTEM 1
FUEL TANK
C19B7 NO. 13+P
WASTE
WATER
TANK
C19B3 NO. 12CCW R UMBILICAL
C19B5 NO. 11CWR
SYSTEM 2
OXIDIZER
ENGINE ACCESS TANK
PANEL
SYSTEM 1
SYSTEM 1 HELIUM OXIDIZER
TANK

SERVICING PANEL

OXIDIZER

SERVICING
C19B9 NO. 15+Y
\\ PANEL
C19B10 NO. 25+Y C19A1 HELIUM TANK
z RCS ik
CONTROL

BOX L rmting

o P-7028E K@? i



RCS ELECTRICAL CONTROL

CSM 101

RCS CONTROL BOX TIME
e i s s i e 4.t e S e i e . o e e s ] SO PO APTOPY —————n
SEQUENTIAL EVENTS CONTROL SYSTEM | ToavrooxrueL | | A ScocuawEL vaw
mOC 2 - DUMP & PURGE ncs .
b LATCHING OFF
I ond ¢ AUTO ABORT g cav o | CIRCUITS | ABLAY | wna FROM SECSB = | TOsMAcs ¥
oo oume ° 8US
A UPTO T4, i e I Wbl e ENGINE D4 OR ROTATION CONTROLS
|>_——“' L ————— Ve | _x ssvaw a-uetun
3 MNA [e———— TRANSLATION CONTROL
i ) CONTROLLER
>_ 2 RCS A REACTION |
! v cMD e _f—. ) | ] ! TOSMRCS JET ON OFF e
l : ENGINE ASSEMBLY
SECOND e s
uuev.‘t:rul TION CONTROL CCW UP TO T4 DELAY SAFE 219 | o YA i Dsuse
CONT [ OGO ........n ARM K1 -
ARMBATA | 7 Y0 ADAPTEA | eus cMACS
wocs i —ﬂumum I | A iy B8
mDC 1
BAT ;\ Sl CSMILY SAFE MOC 8 o
susa >0 T i | das | ] | SCS LOGIC
I INPUT 14S€C AFTER LS ABoRT o g e L SR o sy i
INITIATED (AFTER 61SEC UP TO | .
| 30, A | | 1 3
MOC 2 INPUT FROM 24,000 FT BAROMETRI
INPUT FROM ¥ 1
I RCS CMD SWITCHES DURING DESCENT ARY ABORT | I ‘Jr i t
SIGNAL FROM 1
I L PAD UP TO | } 1 T ox CM RCS YAW
' NORM V0" : LES TOWER | | | | s | AUTO
ELS LOGIC MDC ¥ coiLs
| A AUTO mﬂ':I FROM | | i I g |
| o 2t i SEPARATION | ' | B {
€s
STAT wocz | | T P T o~ SM RCS YAW
|  ves Towen sernisoneD & TRANSLATION | ° | 83 | auto
| _CONTROL ROTATED COUNTERCLOCKWISE ) I | | i r s
& 4 1 V&
70 CMC +——— 38 8EC I Vi I ]
s |—»f
| 70 BOOSTER SHUTDOWN +——  agont s I | | ot |
| Z16K1 _._.___._._._._.J FACE ' o
TO ADAPTER SEP AFTER 3.0 SEC #——of - | | -
| SMACS | Ll {5 onger ™"
- DIRECT
namcmnlx:l z16K2 Z16K1 b ULLAGE 2 9 : coiLs
A s Lo e s DIRECT | o ¢
MAIN — coiLs | o
susa > MESC LOGIC ARM RELAYS _ | £ I
MDC 8 SPS PILOT VALVE | “ i
A\ wns TO SCS P&Y INHIBIT sz Lo t— F ok VA
Buse > OMECT WLAGE BEM Y000 | L b ° 2 [:: 83 | oirect
MDC 8 5PS PILOT VALVE PUSHBUTTON % 4] T K9 K3 o o o o
.
uan /'\ A mOC 1 | CcMACS i L sus
,:’.‘; 1 RYCES [ EATEN I 3 LECTRICAL B CM SM
I K14 s ¥ SEP OR LES ABGRT
R SR
CM RCS LOGIC | o T
MAIN A e | * i l 1
+—0 o P x1
oS8 T csioac | mes 'r:waurln O OFF K" I l SERVICE
MN B MOC 8 —o—y cm MODULE
M y—o | @ g JETTISON
CONT
NORMAL | " BRCS -~ 1 | A sm ROLLER
™M Ao Y1 MOTOR MOTOR Y1 | RCS
| c19A2 C19A1
DIRECT RCS MDC 1 e - l I m-z:;: - A o
4 -+ 81 CONTROL BOX
A DIRECT RCS — A | c19a2 I . } ° !
e R g e || S t ! e
SCS DIRECT 1
CONTROL Wi A e o - b i {8 IR ek B b o d s o e
ber i s s o cons st e dan o
|
FROM CM SM SEP
1 A A
H ol SWITCHES MOC 2
! s s ’ LoGIC
| (ALEG)
MAIN A ) . —-o;\ MAIN
BUSB R Tt eabinlng, b v NEGATIVE v RCS LOGIC s
SCS DIRECT SR sus OFF 2y
CONTROL MN 8 A Y
moC8 ye-o o—y
ROT CONT NO. 1 Ao —& ROT CONT NO. 2
l T0 AUTO RCS

DISABLE P, Y OR ROLL



RCS ELECTRICAL CSM CONTROL
103 & SUBS

T SEqUENTIALEVENTSCONTROLSYSTEM auto . 1 Acs CONTROL BOX FROM S A s conTA7AUTO
| ABORT | UFTOFF DELAY 425EC i
Epson o= TO AUTO OX AND FUEL
LET., DUMP AND
l 3‘\:: :ﬂve: v » PURGECIRCUITRY 2B s B
| 1wo enaines

RCS
I TRANSLATION \ cMD \ g
CONTROL CCw l [ ] | '
I UPTOLETJ. 1SEC TIME DELAY 20 &
- K1
S
SEQ EVENTS CONT SYS SAFE
ARM BAT A MDC 8 ARM

—— — — — — — — — — o—

> 20
INPUT 14 SEC AFTER LES
A
|' BAT BUS A -0 o ABORT INITIATED (AFTER 42 SEC g
UP TO ABOUT 30,000 FT)
Sepmoc1L{ ssec Time peLay | INPUT FROM 24,000 FT .
| BAROMETRIC SWITCHES SAFE
DURING DESCENT ST
| MDCZ LATCHING
| RCS MDC 1ELS LOGIC AUTO RELAY
. Acrivate
I b © MAN
OFF
| PACER S —-— —_—— J«— RoTATION CONTROLS
r AUTO RCSSELECT  § o
TRANSLATION MDC8 + YAW - X CONTROLLER |&— TRANSLATION CONTROL
| CONTROL | BINO.15 e REACTION
| RoTATED Cow Pl FROM ' +—
secs JET ome
AFTER LETJ. 3.8 SEC | -
TIME DELAY SCS YAW ON-OFF
| I MNA MOC 8 : ASSEMBLY  fg— scs
——————— & oM A
MN —+0 o——o | >
| sPS TO BOOSTER ENGINE SHUTDOWN | e e D
ABORT ol
| TO ADAPTER | MN BUS B ——0 l
| | 3sEC TiME DELAY ] S | SCS VAW 3
MNB MDC 8
| ey
I Z18K1 I
¢ 216K2 =
—_———— -} H—t — JET NO.B4-Y
2201 1 ! N
| Y 2 | >h—b} JET NO. D3+Y
i 1 ! o »—n JET NO. A4—P
MN BUS A ——0 o—l- \ T E% N
RCS LOGIC Ml
L it 216K1 JETNO.Ca+P
MNA MOC 8 o4 | ¢ PR
| g A | 3t e
Loaic
| Z20K1 9. ARM RELAYS | #h—pt
A 1 1 b
soibgiee il ' I ! > i
»
MNB MDC 8 Let® | L I
A Ll Y I oS oisABLE
DIRECT ULLAGE MDC1 3 oicn e
» YAW AND SCS
£ SPS THRUST
MN BUS A~$-0 A | A—
DIRECT ULLAGE A \ e
wmocs r+———=—|4
A ) F cMRes
MBS RECT ULLAGE B 2 fe I o™ cons
) = ox coiLs
° - —
) | 1 T
| ! | DEAD
A | : FACE
I I iy = -y SM RCS
DIRECT RCS 1 I ¥ e 83 | Auto
MDC1MNA/MNE  ROTATION

coiLs

mmu-:”‘o——wm‘ CONTROL NO. 1 B e el — iy I
W—f\/‘—ﬂ—_‘ e ‘e -

C ol B et | Bt oo

-
|

[ 5 B '

A
MNBUSB 0 O0——— L o

|
K3
SCS CONTR/DIRECT 1 jce e, e | : w  |Vawomscr
MNB MDC8 o ox coiLs
&= g , |
(CH3601X 3 |
DIRECT bt el e ™
RCS 1 | | w~eceus
A MG WnAme ; I
PR i CONTROL NO. 2 | | * SMRCS
SCS CONTR/DIRECT 2 2 G 83 |vawoirect
MNS MOCS o-'-o—rl/l e} TO AUTO RCS DISABLE ox coiLs
p——e Il ] I l
2 e | nc. | +vaw ¢——>{70 s Rcs ENGINE D3 0n oM Res EnGinE 25] | s
MNBUSA 90 O——oA 9| | P
B | ey Ay | o
|
CHIB02X
DIRECT I le le
ACS2
T sMRCS
JETTISON
INPUT FROM ANY ABORT SIGNAL Fi T
PAD UP TO LE 1.4, OR INPUT FROM | .
CMSM SEPARATION SWITCHES MDC 2 K13 ]
Ke
! |
o muucn ! ! |
Loaic
MNBUS B -»-o;\o—— H
RCS LOGIC ©OFF K14 |
MNB MDCS 1 !
1 PR | |
.J—._'——*%
MN BUS A =0 |
RCS LOGIC ACS ©OFF K1z
MNA MOC8 |
mOC 2 o
]
—*'7.7 ‘
1M |
' [
SERN— .4
™ I oo,

—— e ———— o — e

Sniae®”

"
1
P-6063G %



CM RCS ENGINE

FUEL VALVE CRES STEEL SHELL

JTA REFRACTORY
THROAT INSERT

ONE PIECE
TRIMMING
ORFICE

FILTER

GLASS WRAP
OXIDIZER VALVE
(ROTATED 90° AND SECTIONED) TR69 CUSHION

ABLATIVE MATERIAL ASBESTOS WRAP

o
p-7005 {(®)



C/M RCS TYPICAL NOZZLE EXTENSION
PITCH AND YAW

STRUCTURE

REFRASIL
ENG INE

ABLATIVE
MOLD

STRUCTURE

T
P-3019 {@®)}
67



C/M RCS TYPICAL NOZZLE
EXTENSION ROLL




CMRCS RAPID FUEL AND OXIDIZER
OVERBOARD DUMP PLUGS

BLOCK II
OXIDIZER BLOWOUT PLUG
g FROM FUEL
OVERBOARD
DUMP ™ |
SQUIB !
VALVES
SHEAR PIN
FUEL '
FUEL BLOWOUT PLUG BLOW OUT
PLUG
FROM OXIDIZER OVERBOARD
DUMP SQUIB VALVES
OXIDIZER ;é::%p é%
BLOWOUT : :
PLUG l' 1 , \
|

O\STig,
R

p-10008 L @)

i d
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TO EPS

Icwm MOTOR A
BAT BUS A MNA 28 VDC I_ z16K2  Z16K1 SWITCH 2 v
I L “ . TO SPS ABORT DIRECT ULLAGE PLACING BATA AL
- SPS ABORT | BATTERIES CHARGE | |
)_. MDC 8 SEQ EVENTS CONT SYS :&Cfo':;':: | Z20K1 5= Z20K25 RELAYS OFF MAIN MDC 5 I
T ARMA BAT A s MDC 2 = R TR glsmmssen MDC 2 BUS R L%?Si
poe L__..._._._——— TIE BATA/C
o OFF | swiTCH I
SEQ EVENTS CONTROL SYSTEM SEP \ MDC 5 PLACING
PYRO A LES ABORT SWiIcHEs © NORMAL Y BATTERIES I
SWITCH MDC 8 LES MDC 2 TIMER A AUTO ON MAIN BUS
g7 ABORT CM RCS 4 MDC-8* =T /
OR CM-SM PRESS CM RCS LOGIC © O—<— *MNABUS
PYRO A se swncn MDC 1 / I
, e e e e
——— s 2l eSS B 1 ) e |_ = v TD13 D7
\ ‘\ 223 | DUMP SWITCH |
I 7 DROP OUT L MDC 1 | K13 X1 K14 +=Ki13
/ CM PRPLNT | I
\ :E”g;:t; » DUMP SWITCH A 1 81 I
I # / \ ! MESC MDC 1 ‘
—— / CONTROLLER OFEoy *o K7k l : s
C18A1
' \ ‘ —i—t ) 4 I _L _L
27 | I
I K1 / ( K1 @ | _ 2 OFF i D9 D3 K8 = K11 _-A;Tm TD7|
, CM PRPLNT I T T T
I C18A3 ) PURGE b
o T (R ._> e o e _J MDC 1 J *TD1 D9 TD3 TN D5 D13 7 ng
s R BRI emeiet S iR 8 ;IFF: »] «sec Sane Seec Ja%ec 13SEC sser 13 SEC
E:I } TIME TIMER TIMER TIMER D13
:5;‘ C19A1 s1 D1 SoNAL | TR TIMER TIMER R R
s I x 2
CONTROL K3 L 3 y y y y
ROX I X X TOSYS a.l
I TO SM -= K9 FROM
PYRO BAT A ENTRY BAT A ENTRY BAT C JETTISON —¢ e SYs B I
} ? 3 { ? } { ? f sYs1 I S19A7
l MANUAL | i = LEAD I
COILS DISCONNECTED
excLuoing| | J
).‘ I s l——_—— D P — —— — — — — — — — — —— — — — — — —— — — — — — — —
100A
PANEL 250 BAT . -
CPWR ENTRY -
& POST LANDING e )
[ SEQ A PANEL 250
PANEL BAT APWR BATC.
g7 20 ENTRY & POST TOBUS A CLOSE
LANDING PROP
1SOL
BATATO sYs1
!;'YERPOA?:;SL e e e
SM RCS HEATERS =
%0 B MNA '
S K1 K7 C19A1
;‘S‘s“ 0 oA g:rnou.l K7 18 |
TO PITCH I |
[ ] CONTROL
4* K1 PYROARM ¢ MESC CONTROLLER MOTOR !
l _j C18A1 LAUNCH 1
f— — — ESCAPE TD1
= SYSTEM 3R _J
MESC
C18A1
F—d——— e i T et i et e e
E"'I PRPLNT AUTO DUMP
& 771 I - 7 = K9 K1 TD3 4
I I I i YZ19 4————0
I 3 =5 o84 . TO RCS LATCHING RELA MDC 2
¥ K - - T RCS CMD
Z7K2 CONTROL
== MDC-8 SEQ
BOX MDC-8 SEQ i e e Tl s Wi
EVENTS CONT EVENTS CONTROL 28 |
' SYS ARMA BAT A l o
SYSTEM LOGIC 1 K2
Sy D Sl SEEREETL L Te e s e s et i oD NEG
BUSA 0 O—9p—o— BUS |
SYSTEM 1 SYSTEM 2 OXIDIZER OXIDIZER ;‘5;:_“" OXIDIZER FUEL FUEL OFF I
HELIUM HELIUM DUMP INTER rtun BYPASS BYPASS DUMP LOGIC 2
PRESS PRESS sauis CONNECT ek 55 sauis sauis sauis A,
squis sauis sYs1 sauis SYS 1 sys1 sYs1 e
sauis l
c19sQ8 c19sQ14  C198Q7 c18sQ11 c195Q6 c19sQ9 €195Q10 €195Q16 OFE 220
MDC-8 SEQ | -
EVENTS CONT = &
SYSA BAT A I |
E‘: BAT
BUSA—p—O © 4
PYRO NEG BUS l__.___.___.
c18A1

*CSM 101 ONLY, 61 SECONDS

G [ e TO EPS
MN 18A2 MOTOR
e Zi16K2  Z16K1 I SWITCH BALBUG
I Jﬁ—l—||—-—| TO SPS ABORT DIRECT ULLAGE PLACING l BAT B R
MDC 8 SEQ EVENTS CONT SYS MDC-8 MNB Z20K1 = z20K2 W5 ABDRY S T SHafae | I
)-c ke RCS LOGIC RELAYS OFF MAIN )- MDC 5 I
MDC 2 >—J BUS °
f > oum L I wecioscreavs . mansue | Loton
SEQ EVENTS CONTROL SYSTEM SEP OFF 1 MDCB:T e I switcH I
PYRO B LES ABORT SWITCHES © NORMAL PLACING
e SWITCH MDC 8 LES MDC 2 TIMER B b4 BATTERIES I
ABORT CMRCS L 2 MDC.8* e AUTO ! ON MAIN BUS
PRE CM RCS LOGI /e
PYROB oy = y ST e . T RN . I
L OFF I o —— — G e — ma— _/ I
r ﬂ ey e ’_' 5 p7es TR e e CM HELIUM I_ -y TD6 TD14
l ,\ \ 223 -: "r‘ DUMP SWITCH : l
\ / st CM PRPLNT l I _: yoed | K14 x1 K14 =K13
\ SECOND l DUMP SWITCH — I
S5 £ / MESC MDC 1 * I L
= =4 / CONTROLLER OFFgf o & i — e —— —
l \ \ C18A2 s | L
b ll I'
z7 z7
LG/ | | 1 &
I ) ( K1 K2 @ @ l ) 9 OFF # 2 :,E TD2 TD10 K6 = K12 ros Toel
|c18A4 2 o CMPRPLNT I T T
e T e e e
— e — — — — — — — S— — ok 2] .J UET *TD8 TD2 TD10 TD4 TD12 TD6 T™D14 D14
e l_ e T s Som T e A S o 42 SEC 5SEC 5SEC 13SEC 13SEC 13SEC 13SEC
e { JF } c19A1 s2 Troa siGNaL | T'MER TIMER TIMER TIMER TIMER TIMER TIMER TD14
TD14
°°"”“°L| ke * * 3 Y Y Y Y
& I
| TosSM == K10 ¥ X TOSYS AI
PYRO BAT B ENTRY BAT B ENTRY BAT C JETTISON ] = FROM
B SYS A
S T BT 2R sYs2 l S19A8 " I
MANUAL |
CcoILS K12 LEAD I
)_. R E;(CLUDING | DISCONNECTED
8
)-‘100A I I———— S——— D ol I S et e S — ———-———1»——————]
PANEL 250 BAT
CPWR ENTRY
&POST LANDING NEG )
BUS
O\ SsEaB PANEL 250
PANEL BAT B PWR BATC
250 ENTRY & POST TO BUS B
T LANDING T g:{gﬁE
1SOL
l BATBTO sSYS 2
PYRO BUS — e e e e
MDC 8
)" ;S TANEL SM RCS HEATERS [ =
I AMNB | A
* = = K2 Ke C19A1 I
B RCS
+——o
BUS 9 e o ooumon.l = L |
I—..—--——j TO PITCH BOX
o 5 MESC CONTROLLER = CONTROL
= K1 PYROARM | MESC MOTOR 1
e LAUNCH I l
ESCAPE
MESC * o B _l
mesc l_ s B
P—d_—— ——— — —— — — — —— e— ——————]
I = z7K1 l I <] - K10 K12 TD10 == PRPLNT AUTO DUMP
I I I I ]- = I I C19A1 S
= K2 - = K6 T2 == RCS TO RCS LATCHING RELAY 219 ¢——————
P A I 7 g CONTROL :gsc guo
| BOX MDC-8 SEQ
- e MDC-8 SEQ e e
Lo EVENTS CONTROL I z8 |
l__...__.__l |_._______._. e G ____, SYSTEM LOGIC 1 K2 =
BAT iy NEG
BUSB —»—0 O— 9o BUS 4. I
SYSTEM 1 SYSTEM 2 OXIDIZER FUEL e OXIDIZER FUEL FUEL OFF 8=
HELIUM HELIUM DUMP INTER ik BYPASS BYPASS DUMP I o
PRESS PRESS sauis CONNECT s sauis sauis sauis toac2
sauiB SQUIB. SYS2 sQuiB Seinn SYS 2 SYS2 SYS 2 e e |
c195Q15 19802 c19sQ1 €19505 c19sQ12 c19sQ3 c19s04 c19sQ17 OFF I f
| MDC-8 SEQ 220 zzol
| EVENTS CONT =F
*CSM 101 ONLY, 61 SECONDS SYS B BATB K2 K1 I
ST BAT |
PYRO NEG BUS b e 1 *
c18A2
CM RCS SQUIB VALVE CONTROL SM-2A-1240N
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EARTH LANDING SYSTEM
NORMAL SEQUENCE

DROGUE DROGUE
CHUTES  CHUTES

REEFED DISREEFED

L APEX COVER JETTISONED AT 24,000 FT

+.4 SEC (TLM)
2. DROGUE CHUTES DEPLOYED REEFED

AT 24,000 FT +2 SEC (TLM)
3. DROGUE CHUTE SINGLE STAGE DISREEF

8 SEC
4. MAIN CHUTE DEPLOYED REEFED VIA

PILOT CHUTES AND DROGUE CHUTES

RELEASED AT 10,000 FT (TLM)
5. MAIN CHUTE INITIAL INFLATION
6.  MAIN CHUTE FIRST STAGE DISREEF

6 SEC
7.  VHF RECOVERY ANTENNAS AND FLASHING

BEACON DEPLOYED 8 SEC

MAIN
CHUTES
DISREEFED

8. MAIN CHUTE SECOND STAGE DISREEF SPLASH DOWN VELOCITIES:
10 SEC 3 CHUTES - 31 FT/SEC
9. MAIN CHUTES RELEASED & LM PRESS PYRO 2 CHUTES - 36 FT/SEC

VALVE CLOSED AFTER SPLASH DOWN (TLM)




LAUNCH ESCAPE VEHICLE OPERATION

*DEPLOY CANARDS CREW INITIATES

s o (11 SEC) POSITIVE PITCH
/% s RATE
S \{!
R e e e NS
CM ORIENTED
DEPLOY AFT HEAT SHIELD

CANARD FORWARD %
24, 000-TOWER, BPC,

(11 SEC)
18 Qf}/ Q’\\\{%7 DKG RING JETTI SONED
ol APEX COVER  \\
JETTI SONED .4 SEC APEX
(14.4 SEC) COVER JETTISON
g l(‘//(_‘/'
T4421 ) 7=~ ==\l Reacies” = o,
1A N & N
{
Nak \
\
PAD \ DROGUES DEPLOY (16 SEC)
TOWER, BPC, DKG RING JETTISONED (14 SEC)
DEPLOY CANARD (11 SEC) e

¥RETAINING TOWER IS OPTIONAL ST-170E¢ s



ROTATION CONTROL

PUSH TO TALK SWITCH PARAMETERS

TRAVEL PRIOR TO SWITCH ACTUATION  8.0° MIN
TRAVEL TO HARDSTOP 25.0° MAX
MAXIMUM TORQUE 1.0 POUND INCHES

ROTATION CONTROL PARAMETERS

DISPLACEMENT

HARD STOP 11 5£0. 50
DIRECT SWITCH ACTUATION =11 0°
SOFT STOP 10£1°
BREAKOUT SWITCH ACTUATION Ex 05
CONTROLLER LOCK TO ARM 50. 0°

\ A

(PALM
CENTERED)

ROLL AND
YAW PIVOT

\S T,
" e,
S

EY

b

LA

'Z;k ;
=<

pPOLLS

SCS-2002C

73



TRANSLATION CONTROL

17; 17°
CcCw
CW & CCW_CONTROL MOTION LIMITS
HARD STOP, DETENT & SWITCH CLOSURE 17°+2°
FORCE INTO DETENT 15£5.0 LB INCHES
OUT OF DETENT 6 LB INCHES MIN

TRANSLATION CONTROL MOTION LIMITS (+ OR - COMMANDS)
MECHANICAL STOP - 0.5 0. 075 ARC INCHES
SWITCH CLOSURE - 0.375 *% 022 ARC INCHES

FORCE - L5+ 0.33 POUNDS

2003A{#)
SCS-2003A i\ e



0CT 67

CREW COUCH STRUCTURE

i

VIEW-LOOKING DOWN & INBOARD

o,
C5-20048 {‘ﬁ}
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MAIN A DC POWER

CSM 101

MDC 229
MAIN  EPSMNA
BU GROUP 1|
AS/A CB26 MDC 8
o-———;’[; SNCBI 15A o oo pITCH-MNA-RCS
7CB23 3A > SCS-LOGIC PWR 2/4-MNA
SNCBA T.5A o oM RCS HEATERS QUAD D
gggsUP 2 ,CB41 10A  _ RCS PROPELLANT ISOLATION MNA, SMRCS QUAD B & D HELIUM AND PROPELLANT
o Lt w ISOLATION VALVES, CM RCS SYSTEM 1 PROPELLANT ISOLATION VALVES
) e 7 —» SCS-SYSTEM MNA
E5
SBD DA, <Cs-A/C ROLL 1-MNA
GROUP3 A CB59 15A
CB30 > > SCS-A/C ROLL 2-MNA
A
= o FNCB63 3A o es-L0GIC PWR 1/3-MNA
-
olB2L DA o oo vAW-MNA-RCS
| ~.cB39 7.5 SM RCS HEATERS QUAD B, SM RCS QUAD B & D HELIUM AND PROPELLANT |SOLATION
VALVE INDICATORS AND CM RCS 1 PROPELLANT |SOLATION VALVE INDICATOR
PR o eSS
OROUP4 | _.CB29 7.5A _ SPS HELIUM VALVE, SPS INJECTOR
. Sy PRE-VALVE A-MNA
. e P g gl —» SCS-B/D ROLL 1-MNA
FGEBOL 1A oo pip ROLL 2-MNA
GROUP 5 A CB25 3A
CB34 > — SPS HTRS/GAUGING MNA
. A CBI3 154
3 30A "Bt - SCS DIRECT RCS MNA
g DA___ . RCS LOGIC MNA
A, ACBS8 10A  _ SPS PILOT VALVE MNA AND DIRECT
FETETR ULLAGE PUSHBUTTON MNA

+ CM RCS HEATERS MNA 1

7,
P-0032H {@’
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MAIN B DC POWER

MDC 229
MAIN  EPSMNB

Y
(’o\f_:\ Rl 00 7 N
30A LeAacliop gas. - o
S0 AL SR
S0 b
chs 2 Lancasa
o A CBI2 15A .
et AR
o ol ANCBI615A
Sl SRRSO A,CB623A
30A A\ CB22 15A .
AUCER LA
ACBS35A
e ACBOT.5A
) R SNCBOOISA
30A Wi %o 1L R
< D T
% A _S.CB14 15A 4
A | S CBM 1A
/V | A,CB6O10A
|/, CB66 20A iy

CSM 101

SCS-PITCH-MNB RCS
SCS LOGIC PWR 2/3-MNB

SM RCS HEATERS-MNB-QUAD C

RCS PROPELLANT |SOLATION-MNB, SM RCS QUAD A&C HELIUM AND PROPELLANT
ISOLATION VALVES, CM RCS SYSTEM 2PROPELLANT ISOLATION VALVES

ORDEAL

SCS SYSTEM-MNB

SCS A/C ROLL 1-MNB
SCS A/C ROLL 2-MNB
SCS LOGIC PWR 1/4-MNB

SCS YAW-MNB

SM RCS HEATERS-MNB-QUAD A, SM RCS QUAD A&C HELIUM AND PROPELLANT

ISOLATION VALVE INDICATORS AND CM RCS SYSTEM 2 PROPELLANT POSITION INDICATOR
EMS-MNB

SPS HELIUM VALVE, SPS INJECTOR

PRE-VALVE B-MNB

SCS B/D ROLL 1-MNB

SCS B/D ROLL 2-MNB

SPS HEATERS/GAUGING-MNB
SCS DIRECT RCS MNB

RCS LOGTCMNB
SPS PILOT VALVE MNB AND DIRECT ULLAGE PUSHBUTTON MNB
CM RCS HEATERS MNB 2



DAIIERT A&D FUOWEK

CSM 101 & SUBS
EPS BAT BUS A

= MDC 229 MDC 8
CB38 9
BUS H——o”‘ ’;}————»CB“ EDS 1 BAT A
B31
BATTERY A ot ’1;,‘3_3__, SPS GIMBAL MOTOR CONTROL-PITCH 1-BAT A
A\ CB33
2 SPS GIMBAL MOTOR CONTROL-YAW 1-BAT A
CB45
H’;; ELS BAT A
A
‘L‘"sA"(L_’ SECS-ARM A-BAT A
:::o————“” SECS-LOGIC A-BAT A
EPS BAT BUS B
. MDC 229 MDC 8
CB39 1
BUS m———o”‘ B EDS 3-BAT B
CB32
BATTERY B :;‘A SPS GIMBAL MOTOR CONTROL-PITCH 2-BAT B
A CB34
1+, 0 » SPS GIMBAL MOTOR CONTROL-YAW 2-BAT B
CB46
i——o,;;o—-—» ELS-BAT B
A CB2
§—, o SECS-ARM B-BAT B
A CB4
50— SECS-LOGIC B-BAT B

J’,\-v-e .

»POLLe
i Y
Onrv®

P-0034D 78



MAIN A DC POWER

MDC 229 CSM 103 & 104
MAIN EPS MNA
BUS A  GROUPS

el S
- Y38 S (BB 108 | orscONTRIDIRECT 1 MN A
30A A, CB70 5A
ot T » SCSCONTR/DIRECT2 MN A
L SNCBI2Z 3R 5CS DIRECT ULLAGE MN A
L 2367 21‘;2 » CMHEATERS 1 - MN A
s | S L » RCS LOGICMN A
UP 2 CB68 10A
CB28 s » SPS PILOT VALVES MN A
5 . CBI5 15A
. % g Y > SCS ROLL AICMN A
0A x_ CBIL 15A
CB32 GROUP o +» SCS SYSTEM MN A
A _x_ CBI7 15A
A o a—— SCS ROLLB/DMN A
R g » SPS HEATER/GAUGING MN A
LA CB29 T.5A  _ <ps HELIUM VALVE, SPS INJECTOR PRE-VALVE A - MN A
GROUP | CB52 5A
CB26 N o | CB:} s M NN A
. 3’;‘; ‘ALCB63 > SCS PITCH MN A - RCS
LS 3 > SCS LOGIC POWER 1/2 MN A
. CB74 5A
P o SCSCONTRIAUTONN A
e : + SM RCS HEATERS MN A - QUAD D
GROUP3 | = CBAL 1A RCS PROPELLANT ISOLATION, HELIUM AND PROPELLANT ISOLATIONVALVES SMRCS
83 B2l 1A QUAD B&D.PROPELLANT ISOLATION VALVES CMRCS 1
S + SCS YAW MN A - RCS
N iy BB A oes LOGIC POWER 3/4 MN A
A CBY 1.5

-+ SM RCS HEATERS MN A - QUAD B SM RCS QUAD B & D HELIUM AND PROPELLANT
I SOLATION VALVE POSITION INDICATORS AND CM RCS SYSTEM 1 PROPELLANT
| SOLATION VALVE INDICATOR

oTic,

f »
(@)
P-0037) > 79



MAIN B DC POWER

MDC 2%193
EPS M
g‘SS'NB GROUP5
CB35 mDC 8
NG OB
30A A CB7TL 1A
A CB73 3A .
A, CB66 20A i
ASCBM ISA
GROUP 2 2
i A CB69 10A "
% - A CB16 154
30A A, CBI2 15A
CB33 GROUP 4 ° >
A A, CBI8 15A
[ e —] G >
30A A CB26 3A %
A CB53 5A _
GROUP | %
o827 A CBOT5A
A A CB20 15A
o—4—0 © O —fp
30A A CB62 3A 3
A CB75 5A =
A 008758 >
GROUP 3 £ 10A #
CB31 S —
5 N A CB2 I5A 5
A 30A A CHM A -
A, CB24 3A +
A, CB37 7.5A

CSM 103 & 104

SCSCONTR/DIRECT1 MN B
SCSCONTR/DIRECT2 MN B
SCS DIRECT ULLAGE MN B
CM HEATERS2 - MN B

RCS LOGIC MN B

SPS PILOT VALVES MN B
SCS ROLL A/C MN B

SCS SYSTEM MN B

SCS ROLL B/D MN B

SPS HEATERS/GAUGING MN B
EMS MN B

SPS HELIUM VALVE, SPS INJECTOR PRE-VALVE B MN B
SCS PITCH MN B - RCS
SCS LOGIC PWR 1/4 MN B
SCSCONTR/AUTOMN B

SM RCS HEATERS MN B - QUAD C

RCS PROPELLANT ISOLATION MN B HELIUV. AND PROPELLANT ISOLATION VALVES SMRCS
QUAD A&C PROPELLANTISOLATION VALVES CNRCS 2

SCS YAW MN B - RCS
ORDEAL MN B
SCS LOGIC PWR 2/3MN B

SM RCS HEATER MN B - QUAD A SM RCS QUAD A & C HELIUM AND PROPELLANT
ISOLATION VALVE POSITION INDICATORS AND CM RCS SYSTEM 2 PROPELLANT VALVE
POSITION INDICATOR

0'8Tic,
o .,

p-oosax L P

e?
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MAIN A DC POWER

MDC 229
MAIN EPS MNA
A GROUPS
BU/; ge%a MDC 8
\ o ok A CBI3 10A
30A A, CB70 5A
b0 O >
A, CB72 3A
-] .
A, CB67 20A
p—o © >
A, CB43 15A
@0 O : B
GROUP 2 A, CB68 10A
CB28 3 o :
i A N L e
30A .
& CBll 15A
csschoupL
= Al AR
30A A, CB25 3A
A CB29 7.5A
GROUP | CB
gag. . CB52 5A -
i A o CBIASA
30A A, CB63 3A
o o »
A, CB74 5A
—o o >
A, CB4D 7.5A
g A
GROUP3 A, CB41 10
CB30 L& % >
Tk & CB21 I5A
30A &, CB23 3A
x_ CB39 7.5A

SPS LINE HTRS
CB46
A

v

JV.

—

20A

CSM 106 AND SUBS

SCSCONTR/DIRECT 1 MN A

SCSCONTR/DIRECT2 MN A
SCS DIRECT ULLAGE MN A

CM HEATERS 1 - MN A
RCS LOGICMN A

SPS PILOT VALVES MN A
SCS ROLL A/ICMN A

SCS SYSTEM MN A

SCS ROLLB/DMN A
SPS GAUGING MN A

SPS HELIUM VALVE, SPS INJECTOR PRE-VALVE A - MN A

EMS MN A
SCS PITCH MN A - RCS
SCS LOGIC POWER 1/2 MN A

SCS CONTR/AUTOMN A
SM RCS HEATERS MN A - QUAD D

i RCS PROPELLANT ISOLATION, HELIUM AND PROPELLANT ISCLATION VALVES SMRCS

QUAD B3&D.PROPELLANT ISOLATICN VALVES CMRCS 1

» SCS YAW MN A - RCS

SCS LOGIC POWER 3/4 MN A

SM RCS HEATERS MN A - QUAD B SM RCS QUAD B & D HELIUM AND PROPELLANT
I SOLATION VALVE POSITION INDICATORS AND CM RCS SYSTEM 1 PROPELLANT
I SOLATION VALVE INDICATOR

SPS LINE HEATERS A P-0039A i



MDC wz\ﬁ%
EPS
'5‘34"3 GROUP 5
CB35 MDC 8
Af A A CBl4 5A =
30A A CB7Y 10A
A CHE AN
A CB66 20A 9
A CBM 15A
GROUP 2 =
i A, CB69 10A s
% A A CB16 15A 5
30A A CBI2 15A
CB33 GROUP 4 ° >
-8 A CBI8 I5A &
30A A CB26 3A 3
A CB53 5A =
GROUP | =
CB2T ACBOT.5A
<! A ACBO A
30A A CB62 3A i
A CB75 5A =
A CBIS 1.5A
GROUP 3 =
iy ACBR2 10A
A A CB22 15A
O O @—0 O B
30A A CB64 5A o
A, CB24 3A
A, CB37 7.5A
SPS LINE HTRS
CB47
A
o—4—o0 Oo— S8
A 20A

MAIN B DC POWER

CSM 106 AND SUBS

SCSCONTR/DIRECT1 MN B
SCSCONTR/DIRECT2 MN B

SCS DIRECT ULLAGE MN B

CM HEATERS2 - MN B

RCSLOGIC MN B

SPS PILOT VALVES MN B

SCS ROLL A/C MN B

SCS SYSTEM MN B

SCS ROLL B/D MN B

SPS GAUGING MN B

EMS MN B

SPS HELIUM VALVE, SPS INJECTOR PRE-VALVE B MN B
SCS PITCH MN B - RCS

SCS LOGIC PWR 1/4 MN B

SCSCONTR/AUTOMN B

SM RCS HEATERS MN B - QUAD C

RCS PROPELLANT ISOLATION MN B HELIUN. AND PROPELLANT ISCLATICN VALVES SMRCS
QUAD A&C PROPELLANTISOLATION VALVES CN:RCS 2

SCS YAW MN B - RCS
ORDEAL MN B
SCS LOGIC PWR 2/3MN B

SM RCS HEATER MN B - QUAD A SM RCS QUAD A & C HELIUM AND PROPELLANT
ISOLATION VALVE POSITION INDICATORS AND CM RCS SYSTEM 2 PROPELLANT VALVE
POSITION INDICATOR

SPS LINE HEATERS B
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1. MAY BE REWORKED 1
2. CANNOT BE REWORKED 4 MOW SMOP PRACTIOE
& PWITS MADE OK

A SEE REVISION RECORD. 2667 W ow
SEE PEVISION PLCOFD 1.7

SEE REVISION RECORD | |w-z-¢7 %%

N % CWSD doay o A
L SEE REVISION RELORD 3-12-6®

s
0 iz

¥ 5YMBOL DENOTES MOMENTARY SWITCH
POSITION AND DO NOT APPEAR ON PANEL.

ALL NUMBERS AND LETTERS ENCLOSED WITH

PARENTHESIS DO NOT APPEAR ON PANELS
SWITCH POSITIONS ARE SHOWN FOR CONVENIENCE ONLY

sle|als|elgla|e[s]s

AND DO NOT NECESSAAR(ILY REFLECT OPERATING MODES

IR L A L v — PART OR_

90{ DWG FOR INSPELTIDN PURPOSES AND

~DATR SHECGTON
| | o sz, ores sumicns O o

[v36-976018] D

fv36-976018|D

SHA E
5€D FOR NJ. IFG MOCK-UP SIMUL AIOR EVALUAYDR,
RIFUGE PANELS WHI
\NTENDED 10 REFLEET CURRENT DESIGN
THIS DNG REFLECTS A CONFIGURATION AS KIFlNED
OWGS AND

BY EM
MARKING DK)SAS OF THE DATE OF RELEASE
WITH RESPECT TO THE AFFECTED VEHICLES.

NOXT USING | END ITEM NO

APPLICATION (USAGE) DATA DO NOT SCALE PRINT

LIST MATER! PARTS _LIST
UNLESS OTWERwisE SPECHIED: | om av | RAY SINGER |11/5/6 NORTH AMERICAN AVIATION, INC.
ARE IN INCHES.

TOLERANCES O% o oY V8814 LAREWOOD BLVD. DOWNEY. CALIPONNIA

&.:"“’ S P e I DESIGN LAYOUT -
e ool e b 57, MAIN NISPLAY CONSOLE,
FIRRr B Y oo R COMMAND MODULE 10

1001 THAU 2.000 : 010~ 001

5T T mm iy '}'|v36-9760|8
SCALE 1 g

i e R A T

V36-976018
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HELIUM TANKS (2)

REGULATOR UNITS (2)

PRESSURE TRANSDUCERS (2)

PROPELLANT UTILIZATION
VALVE CONTROL (2)

QUANTITY SENSING SYSTEM
ACCURACY

SPS DATA

3600+£50 PSIA fill pressure, 4400 maximum operating pressure,
capacity 19.4 cubic ft. each. Inside diameter 40' and a wall thickness
of .46".

Working regulator, (Class I) primary 186+4 PSIG, secondary
191+4 PSIG. Primary lockup 195 PSIG. Secondary lockup 200 PSIG.
Inlet filter 10 micron nominal, 25 micron absolute.

(Class II) Normally locked-up (closed) regulator, primary
181+4 PSIG, secondary 1914 PSIG. Primary lockup 195 PSIG.
Secondary lockup 205 PSIG. Inlet filter-10 micron nominal,

25 micron absolute.

Fuel and oxidizer under pressure setting (SPS PRESS LIGHT MDC-2)
157 PSIA.

Fuel and oxidizer over pressure setting (SPS PRESS LIGHT MDC-2)
200 PSIA.

Increase position - Approximately 3% more than nominal flow
Normal position - Nominal flow

Decrease position - Approximately 3 1/2% less than nominal flow
Response time, normal to increase or vice versa or normal to
decrease or vice versa is 3. 5 seconds.

Indicators - Different between actual quantity and total quantity
indicated for each propellant not to exceed %. 35% of full
tank plus +.35% of propellant remaining separately to
total fuel and oxidizer separately.

TLM - Difference between actual quantity on each tank and that

represented to TLM be within £, 35% of full tank plus +.35%
of propellant remaining.
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HELIUM RELIEF VALVE (2)

OXIDIZER STORAGE TANK #1

OXIDIZER SUMP TANK #2

FUEL STORAGE TANK #1

FUEL SUMP TANK #2

SPS DATA

Diaphragm rupture 219+6 PSIG

Filter, 10 micron, 25 micron absolute

Relief valve relieves at 212 psig minimum to 225 psig maximum
Relief valve reseats at 208 PSIG minimum

Flow capacity 3 lbs/minute maximum at 60°F and 225 PSIG

Bleed device closes when increasing pressure reaches no greater
than 150 PSIG in cavity and reopens when decreasing pressure has
reached no less than 20 PSIG.

Total tank capacity 11, 284. 69 lbs.
Fill pressure 110 PSIA

Height 154.47"

Inside diameter 45"

Wall thickness . 054"

Total tank capacity 13, 923. 72 lbs. = 57%
Fill pressure 110 PSIA

Height 153, 8"

Inside diameter 51"

Wall thickness . 054"

Total tank capacity 7058. 36 1bs.
Fill pressure 110 PSIA

Height 154.47"

Inside diameter 45"

Wall thickness . 054"

Total tank capacity 8708. 10 lbs. = 57%
Fill pressure 110 PSIA

Height 153. 8"

Inside diameter 51"

Wall thickness . 054"

89



TOTAL PROPELLANT
(IN TANKS)

ALL PROPELLANT TANKS

INTERFACE FLANGE FILTER (2)

GN, BIPROPELLANT VALVE
CONTROL SYSTEMS (2)

HEATERS CSM 101, 103 AND 104

HEATERS CSM 106 AND SUBS

SPS DATA

OXIDIZER 25,208.41 1bs = 103.4%
FUEL 15, 766.46 1bs = 103. 4%

99. 9% oxidizer gaugeable = 24, 389. 10 1bs.
99. 9% fuel gaugeable = 15,252. 70 1bs.

Pressurized to 105 PSIG when empty to prevent collapsing of tanks
(negative pressure of .5 PSIG will collapse tanks).

500 micron absolute

GN2 vessel pressure 2500+50 PSI at 68°F, 2900 PSI at 130°F.
Support 43 valve actuations
Regulator - Single stage, dynamic 187 PSIG minimum, lockup 195 to
225 PSIG
Relief Valve - Relieves at 35015 PSI
Reseats at not less than 250 PSI

12 heaters, 2 elements in each heater, each element rated at
2 watts

SPS heater switch position A/B on MDC-3 supplies 28 vdc to
24 elements

SPS heater switch position A on MDC-3 supplies 28 vdc to

12 elements

6 heaters, 2 elements in each heater, 3 elements in series on the fuel
side rated at 15 watts, 9.4 watts and 18. 8 watts, 3 elements in series

on the oxidizer side rated at 15 watts, 9.4 watts and 18. 8 watts.

SPS heater switch position A/B on MDC-3 supplies 28 VDC to 12 elements.
SPS heater switch position A on MDC-3 supplies 28 VDC to 6 elements.
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ENGINE (1)

GIMBAL ACTUATORS

FLIGHT COMBUSTION
STABILITY MONITOR
SYSTEM

SPS DATA

750 second service life
Support 50 starts
Expansion ratio 6 to 1 at ablative chamber exit area

‘= 62.5to 1l at nozzle extension exit area

Ablation and film cooled

Chamber cooling

Nozzle Extension Radiation cooled

Injector Type Baffled, unlike impingement

Oxidizer Lead 8°

Length 152, 82"

Nozzle extension exit diameter 94. 4"

Weight - Approximately 650 lbs.

Injector Flange Temperature - Illuminate SPS FLANGE TEMP Hi
(Caution and Warning on MDC-2) at 480°F

SPS P, transducer, displayed on MDC-1 through SPS P a switch to
SPS P. oon MDC-1. Green range on indicator 65 to 125%
(corresponds to PSIA). Normal 95 to 105 PSIA.

Structural mounting pad offset 4° to +Y.

About Z-Z axis +4 1/2+1/2-0° .-with additional 1° for snubbing, (yaw) null
1° to +Y thrust vector during engine thrusting.

About Y-Y axis #4 1/2+1/2-0° with additional 1° for snubbing, (pitch) null
2° to +Z thrust vector during engine thrusting.

Overcurrent relays (4)
Overcurrent dependent upon temperature during start transient,
steady state and gimbal angle change.

Quiescent current of 60+10-5 milliamps

Pressurized to 3.0 to 5.0 PSI of dry air

Deflection rate . 12 radians per second (low side) 6.87° per second to
. 132 radians per second (high side) 7.56° per second

180+18 g's peak to peak for 70+20 milliseconds, or 360 g's for
30 milliseconds, 500 to 5000 cycles per second
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Crew Display

MDC 3

MDC 2 & 3

MDC 2 & 3

MDC 2 & 3

Measurement

HELIUM TANK
PRESSURE

HELIUM TANK
PRESSURE

HELIUM TANK
TEMPERATURE

FUEL ULLAGE
PRESSURE

OXIDIZER ULLAGE
PRESSURE

QUANTITY SENSING
SYSTEM SENSOR
SELECT IN NORMAL

PRIMARY FUEL
SUMP #2

PRIMARY FUEL
STORAGE #1

PRIMARY OXIDIZER
SUMP #2

PRIMARY OXIDIZER
STOR. #1

SPS MEASUREMENTS

Measurement

Number

SP0035P

SP0001P

SP0002T

SP0006P

SPO003P

SP0658Q

SP0657Q

SP0656Q

SP0655Q

Range

0+5K PSIA

0+5K PSIA

-100+200°F

0+250 PSIA

04250 PSIA

0+60%

04+50%

0+60%

0+50%

Signal

Conditioner

S28AR161

S28AR3

S28AR4

S28AR6

S28AR5

Cl13-1A101

Cl13-1A101

Cl3-1Al01

Cl3-1A101

Channel

Code

11A10

10A16

11A12

Il AdL

10A31

10A29

10A28

10A26

Bit
Rate

H2

Hl1

H2

H2

H1

Hl

Hl1

Hl1

PCM

PCM

PCM

PCM

PCM

PCM

PCM

PCM

Operating

Range

360050
PSIA &
DECREASE

3600+50
PSIA &
DECREASE

VARIABLE

170 to 195
PSIA

VARIABLE
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Crew

Display Measurement

SENSOR SELECT IN
PRIMARY

f PRIMARY FUEL SUMP #2
PRIMARY FUEL STOR. #l

PRIMARY OX. SUMP #2

PRIMARY OX. STOR. #1

SENSOR SELECT IN
AUXILIARY

PRIMARY FUEL SUMP #2
PRIMARY OX. SUMP #2

AUX FUEL

AUX OXIDIZER
TEMP #1 OX. DISTR. LINE
TEMP #1 FUEL DIST. LINE

FUEL INTERFACE PRESSURE
TO ENGINE

OXIDIZER INTERFACE
PRESSURE TO ENGINE

Measurement

Number

SP0658Q
SP0657Q
SP0656Q

SP0655Q

SP0658Q
SP0656Q
SP0657Q
SP0655Q
SP0054T
SP0057T

SP0930P

SP0931P

Range

0+60%
04+50%
0+60%

04+50%

0+60%
0+60%
0+100%
0+100%
04200°F
04200°F

0+300
PSIA

0+300
PSIA

Signal
Conditioner

Cl3-1A101
Cl3-1A101
Cl3-1A101

Cl3-1A101

Cl3-1A101
Cl3-1A101
Cl3-1A101
Cl3-1A101
S28AR18
S28AR19

S28AR178

S28AR179

Channel

Code

10A31
10A29
10A28

10A26

10A31

10A28

10A29

10A26

10A44

10A59

11A152

11A161

Bit
Rate

Hl

Hl1

Hl1

H1

Hl1

Hl1

H1

Hl

Hl1

Hl

Hl1

H1

PCM

PCM

PCM

PCM

PCM

PCM

PCM

PCM

PCM

PCM

PCM

PCM

Operating
Range

¥ VARIABLE

» VARIABLE

+27°F MIN
+100°F MAX

VARIABLE

94




Crew Display

MDC 3

MDC 101

MDC 3

MDC 3

MDC 3

MDC 3

Measurement

TEMP FUEL
ENGINE FEEDLINE

TEMP OX ENGINE
FEEDLINE

TEMP ENGINE
VALVE BODY

PRIMARY GN2 TANK
PRESS

SECONDARY GN,
TANK PRESS

BALL VALVE
POSITION 1B

BALL VALVE
POSITION 1A

BALL VALVE
POSITION 2B

BALL VALVE
POSITION 2A

BALL VALVE
POSITION 3B

Measurement

Number

SP0048T

SP0049T

SPOO45"I‘
SP0600P
SP0601P
SP0022H
SP0026H
SP0023H
SP0027H

SP0024H

Range

0+200°F

0+200°F

0+200°F

0+5K PSIA

0+5K PSIA

0+90 DEG

0490 DEG

0490 DEG

0+90 DEG

0+90 DEG

Signal

Conditioner

S28AR20

S28AR21

S28AR17

S28AR41

S28AR42

Cl13-1A101

Cl3-1A101

Cl3-1A101

Channel
Code

10A117

10A120

10A37

10A10

10A11

11A31

11A32

11A33

Bit
Rate

H2

H2

H1

Hl1

Hl1

Hl1

Hl1

Hl1

PCM

PCM

PCM

PCM

PCM

PCM

PCM

PCM

Operating

Range

+45t0+75°F CSM 101
, 103 and 104

+70to +90°F CSM 106
and subs. Redline
markings at +27 and
+100°F.

1.125 VDC=45°F
1.812 VDC=70°F
1. 95 VDC=75°F

2.362 VDC=90°F

+27°F min.
+100°F max.

250050
PSIA AND
DECREASE

OPEN OR

¢ CLOSED

(02 or 90°)
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s S R St b oimadd

MDC 3

MDC 3

MDC 1

MDC 2

1v1easuremeﬁt—N1WWW

BALL VALVE
POSITION 3A

BALI VALVE
POSITION 4B

BALL VALVE
POSITION 4A

CHAMBER PRESSURE

ENGINE INJECTOR
FLANGE TEMP NO. 1

ENGINE INJECTOR
FLANGE TEMP No. 2

GIMBAL POSITION
PITCH 1 OR 2

GIMBAL POSITION
YAW 1 OR 2

YAW DIFFERENTIAL
CURREN T3

PITCH DIFFERENTIAL

CURREN T

SPS SOLENOID
DRIVER #1

SPS SOLENOID
DRIVER #2

LOWER SURFACE
HELIUM TANK 2%

UPPER SURFACE
HELIUM TANK 1%

SP0028H

SP0025H

SP0029H

SP0661P

SP0061T

SP0062T

CH3517H

CH3518H
CH3667C

CH3666C

CH3604X

CH3605X

SA4497T

SA4496T

0+90 DEG

0+90 DEG

0+90 DEG

0+150 PSIA

0+600°F

0+600°F

-5.0 to
+5:0 DEQ

-5.0to +5.0
DEG

-0. 835 to
+0. 835 AMP
-0. 835 to
+0. 835 AMP

EVENT

EVENT

0+100°F

0+100°F

Cl13-1A101

S28AR9

COLLINS
Cl13-1A106

COLLINS
Cl13-1A106

SCS

SCS

SCS

SCS

SCS

SCS

11A34 HI PCM
12A14 Hl PCM
10A47 H1l PCM
10A49 H1 PCM
12A8 Hl1 PCM
12A10 H1 PCM
12A16 H1 PCM
22A4 Hl - PCM
11E4-4 E2 PCME
11E9-4 E2 PCME
10A80 Hl PCM
F-12 2HL-46 FQ
10A77 Hl PCM

F-12 2HL-45 FQ
*CSM 101 ONLY
**CSM 103 AND SUBS

OPEN OR
CLOSED
(0° or 90°)

95 to 105
PSIA during
burn.

ILLUMI-
NATES SPS
FLANGE
TEMP HI
ON MDC 2
AT 480°F

VARIABLE

OFF ON
EVENT

VARIABLE
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Measurement
Crew Display Measurement Number

TEMP BAY 2 OX TANK SA2377T
SURFACE

TEMP BAY 3 OX SA2378T
TANK SURFACE

TEMP BAY 5 FUEL SA2379T
TANK SURFACE

TEMP BAY 6 FUEL SA2380T
TANK SURFACE

OX TRANSFER LINE SA2400T
ENTRY SUMP TANK

FUEL TRANSFER SA2401T
ENTRY SUMP TANK

NOZZLE OUTER SP0050T
SKIN NO. 1 TEMP*

PITCH GIMBAL SP2055T
ACTUATOR CASE
TEMP*

SPS HELIUM PRESSURI- SP2012T
ZATION PANEL TEMP*

OX LINE INTERFACE SP2095T
TEMP DOWNSTREAM
OF INTERFACE*

OX ENGINE FEED LINE SP2096T
HALF WAY BETWEEN
GIMBAL RING HEATERS*

Signal Channel

Range Conditioner Code
-100+200°F 10A142
-100+200°F 10A137
-100+200°F 10A139
-100+200°F 10A140
-100+200°F 10A143
-100+200°F 10A145
-260+2500°F 11A131
-1004200°F 11A133
-100+200°F 11A132
-100+200°F 11A134
-100+200°F 11A135

Bit

Rate

H1

H1

H1

H1

Hl1

Hl1

H1

H1

Hl1

H1

H1

Operating

PCM

PCM

PCM

PCM

PCM

PCM

FQ

FQ

FQ

FQ

FQ

*CSM 101 ONLY

Range

)

> VARIABLE
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SMRCS DATA

HELIUM TANKS (4) 415050 PSIG at 70+5° during servicing, after servicing setting on
launch pad 70+10°F.
Capacity 1. 35 1bs.
Internal volume of 9105 cubic inches
Weight 11. 5 1bs.

REGULATOR UNITS (8) Filter 25 micron nominal, 40 micron absolute
Primary 181+3 PSIG with a normal lock-up of 183+5 PSIG.
Secondary lock-up of 18745 PSIG. From lock-up pressure do not drop
below 182 PSIG or rise above 188 PSIG.

*HELIUM COMMON MANIFOLD Illuminate Caution and Warning light on MDC-2 (SMRCS A, B, C, D).
PRESSURE TRANSDUCERS (4) Under pressure 145 PSIA nominal
**SECONDARY FUEL PRES- Over pressure 215 PSIA nominal
SURE TRANSDUCERS (4)

CHECK VALVES - FILTERS 40 micron nominal, 74 micron absolute, one at inlet to check valve assembly,
one at each test port.

HELIUM RELIEF VALVES (8) Diaphragm rupture at 228+8 PSIG

Filter, 10 micron nominal, 25 micron absolute

Relief valve relieves at 236.5%11.5 PSIG.

Relief valve reseats at not less than 220 PSIG.

Flow capacity . 3 lbs/minute at 248 PSIG at 60°F.

Bleed device closes when increasing pressure reaches no more than 179 PSIG
in the cavity and a helium flow of less than 20 standard cubic centimeters
per hour across the bleed device and relief valve assembly combined.

The bleed device shall reopen when decreasing pressure has reached no
less than 20 PSIG.

PRIMARY FUEL TANK (4) Combined propellant and ullage volume of 69.1 lbs, initially at 65°F at 150 PSIG,
resulting in a tank pressure of no more than 215 PSIA when heated to 85°F.
Outside diameter 12. 62" maximum
Length 23. 717" + . 060" - . 000"
Wall thickness .017" to . 022"
Helium inlet port 1/4'", fill and drain port 1/2"

*CSM 101 and 103
**CSM 104 and subs 98




SMRCS DATA

PRIMARY OXIDIZER TANK (4) Combined propellant and ullage volume of 137.0 lbs., initially at 65°F at
150 PSIG, resulting in a tank pressure of no more than 215 PSIA when
heated to 85°F.

Outside diameter 12. 62'" maximum
Length 28.558" + . 060" - .000"
Wall thickness .017'" to . 022"

SECONDARY FUEL TANK (4) Combined propellant and ullage volume of 45.2 lbs., initially at 65° F at
150 PSIG, resulting in a tank pressure of no more than 205 PSIA when
heated to 105° F.
Outside diameter 12. 62" maximum
Length 17.329" + .040" - . 000"
Wall thickness .022'" to . 027"

SECONDARY OXIDIZER TANK (4) Combined propellant and ullage volume of 89.2 lbs., initially at 65°F at
150 PSIG, resulting in a tank pressure of no more than 205 PSIA when
heated to 105°F.

Outside diameter 12. 65" maximum
Length 19.907" + .040" - . 000"
Wall thickness . 022" to . 027"

IN LINE FILTERS (8) 5 micron nominal, 15 micron absolute

ENGINE (16) 1000 second service life, 500 seconds continuous, capable of 10, 000

operational cycles.

Expansion ratio 40 to 1 at nozzle exit

Cooling - Film and radiation

Injector - Pre-mix ignitor one on one unlike impingement, 8 fuel annulus
for film cooling of pre-mix ignitor, main chamber 8 on 8 unlike
impingement, 8 fuel for film cooling of combustion chamber wall

Nozzle extension - L 605 cobalt base

Nozzle exit diameter - 5.6".

Fuel lead

Automatic coils - Connected in parallel

Direct coils - Connected in series

Weight - 4. 99 1bs.

Length - 13, 375"

Filters - Each injector valve inlet, 100 micron nominal, 250 micron absolute
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PACKAGE TEMPERATURE
TRANSDUCER (4)

HEATER THERMO-SWITCH
CSM 101, 103, and 104

HEATER THERMO SWITCH
CSM 106 and Subs

SMRCS DATA

Illuminate Caution and Warning light on MDC-2 (SMRCS A, B, C, D)
75°F nominal

205° nominal

#2 #1

Open at 134°F Open at 118°F

Close at 115°F Close at 70°F

Minimum spread 9°F 36+3.6 Watts per element

36+3. 6 Watts per element nominal
Two #1 thermo-switches per quad and one #2 thermo-switch per quad.

Open at 134°F

Close at 115°F

Minimum Spread 9°F

36+3. 6 watts per element nominal
Two per quad
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SM RCS INSTRUMENTATION POWER

—» SR5001P HEL TANK PRESS

—» SR5013T HEL TANK TEMP

—» SR5025U HEL PRESS/TEMP RATIO
— SR5729P MANF PRESS

—» SR5733P OX LINE PRESS

— SR5065T PKG TEMP

— SR5737P FUEL LINE PRESS

— SR5003P HEL TANK PRESS

» SR5015T HEL TANK TEMP

—» SR5027U HEL PRESS/TEMP RATIO
—» SR5820P OX LINE PRESS

—» SR5822P FUEL LINE PRESS
—» SR5817P MANF PRESS

—» SR5067T PKG TEMP

— SR5002P HEL TANK PRESS
— SR5014T HEL TANK TEMP

[ SR5026U HEL PRESS/TEMP RATIO

—» SR5776P MANF PRESS

» SR5780P OX LINE PRESS

® SR5784P FUEL LINE PRESS

* SR5066T PKG TEMP

MDC 5
MN A MDC 276
ESS INSTR CB3 INSTR PWR
MN A E N A
% voc |° 15Ao-—-)|-—-—9—05Ao————-> S28A9 - e
| S28A10
QUAD A
INSTR
PWR
MDC 5
MN B
ESS INSTR
MN B A~ S28A10
il
28 voca 15A°""|‘—7 QUAD C
T e
PWR
MDC 276
CB4  INSTR PWR INSTR PWR S28A10
——o:o—b S28A12 }—»1 S28A7 —T—-b Qll;‘ASgRB
PWR
S28A10
| QUAD D
e |
PWR

» SR5004P HEL TANK PRESS

# SR5016T HEL TANK TEMP

——» SR5028U HEL PRESS/TEMP RATIO

» SR5821P OX LINE PRESS

- SR5823P FUEL LINE PRESS
» SR5830P MANF PRESS

» SR5068T PKG TEMP

i

P(C)
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Crew Display

MDC-2

MDC-2

MDC-2

MDC-2

MDC-2%*

MDC-2%

MDC-2%

MDC-2%*

MDC-2

MDC-2

MDC-2

MDC-2

Measurement

Helium Tank Pressure
A

Helium Tank Pressure
B

Helium Tank Pressure
&

Helium Tank Pressure
D

Helium Tank Tempera-
ture A

Helium Tank Temper-
ature B

Helium Tank Temper-
ature C

Helium Tank Temper-
ature D

Helium Press/Temp
Ratio System A

Helium Press/Temp
Ratio System B

Helium Press/Temp
Ratio System C

Helium Press/Temp
Ratio System D

SMRCS MEASUREMENTS

Measurement

Number

SR5001P

SR5002P

SR5003P

SR5004P

SR5013T

SR5014T

SR5015T

SR5016T

SR5025U

SR5026U

SR5027U0

SR5028U

*CSM 103 AND SUBS (TLM CSM 101 AND SUBS)

Range

0+5K PSIA

0+5K PSIA

0+5K PSIA

0+5K PSIA

0+100°F

0+100°F

0+100°F

0+100°F

0+100%

0+100%

0+100%

0+100%

Channel
Code

Signal
Conditioner

S28AR36(S19A1) 10A24

S28AR36(S19A2) 10A27

S28AR36(S19A3) 10A30

S28AR36(S19A4) 10A33
S28AR164(S19A1) 11A163
S28AR164(S19A2) 11A164
S28AR164(S19A3) 11A165
S28AR164(S19A4) 11A166
S28AR174(S19A1) 10A93
SZBARI74(SI9A2) 10A99

S28AR174(S19A3) 10A102

S28AR174(S19A4) 10A105

Bit
Rate
H1

H2

H2

H2

H2

H2

H2

H2

H2

H2

H2

H2

PCM

PCM

PCM

PCM

PCM

PCM

PCM

PCM

PCM

PCM

PCM

PCM

Operating
Range

415050
PSIA and
Decrease

| VARIABLE

| VARIABLE
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Crew Display

MDC-2 CSM
101 & 103

MDC-2 CSM
101 & 103

MDC-2 CSM
101 & 103

MDC-2 CSM
101 & 103

MDC-2 CSM
104 & subs

MDC-2 CSM
104 & subs

MDC-2 CSM
104 & subs

MDC-2 CSM
104 & subs

Measurement

Manifold Pressure A

Manifold Pressure B

Manifold Pressure C

Manifold Pressure D

Oxidizer Line Pres-
sure A

Secondary Fuel Pres-
sure A¥¥

Fuel Line Pressure A%

Oxidizer Line Pres-
sure B

Secondary Fuel Pres-
sure B¥*

Fuel Line Pressure B¥*

Oxidizer Line Pres=
sure C

Secondary Fuel Pres-
sure C¥*

Fuel Line Pressure C¥*

Oxidizer Line Pres-
sure D

Secondary Fuel Pres-
sure D%

Fuel Line Pressure D%

*CSM 101 and 103

**CSM 104 and subs

Number

SR5729P

SR5776P

SR5817P

SR5830P

SR5733P

SR5737P

SR5737P
SR5780P

SR5784P

SR5784P
SR5820P

SR5822P

SR5822P
SR5821P

SR5823P

SR5823P

Range

0+400 PSIA

0+400 PSIA

0+400 PSIA

0+400 PSIA

0+300 PSIA

0+400 PSIA

0+300 PSIA*
0+300 PSIA

0+400 PSIA

0+300 PSIA*

0+300 PSIA

0+400 PSIA

0+300 PSIA*
0+300 PSIA

04400 PSIA

0+300 PSIA%*

Conditioner

S28AR44(S19A1)
S28AR44(S19A2)
S28AR44(S19A3)
S28AR44(S19A4)
S28AR170(S19A1)
S28ARI171(S19A1)

S28AR171(S19A1)
S28AR170(S19A2)

S28AR171(S19A2)

S28AR171(S19A2)

S28AR170(S19A3)

S28AR171(S19A3)

S28AR171(S19A3)
S28AR170(S19A4)

S28AR171(S19A4)

S28AR171(S19A4)

Code

11A39

11A40

11A46

11A130

11A91
11A23%%

11A92

11A92

11A93
11A24%%

11A94

11A94

11A109
11A27%%

11A111

11Al11l

11A110
11A28%%

11A112

11A112

Rate

H2

H2

H2

H2
H2
H1%%
H2

H2

HZ
H1%*%*

H2

H2

H2
HI %%

H2

H2

H2
J e

H2

H2

PCM

PCM

PCM

PCM

PCM

PCM

PCM

PCM
PCM

PCM

PCM

PCM
PCM

PCM

PCM

PCM
PCM

PCM

PCM

-Range

178

to

192

PSIA
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4VAT Aol TLIITALV

Crew Display Measurement Number
Main Oxidizer Outlet SA4498T
Temperature A%

Main Oxidizer Outlet SA4499T
Temperature B*
Main Oxidizer Outlet SA4500T
Temperature C*
Main Oxidizer Outlet SA4501T
Temperature D*
Main Fuel Outlet SA4502T
Temperature A%
Main Fuel Outlet SA4503T
Temperature B*
Main Fuel Outlet SA4504T
Temperature C*
Main Fuel Outlet SA4505T
Temperature D*

MDC-2 A Package Temper- SR5065T
ature

MDC-2 B Package Temper- SR5066T
ature

MDC-2 C Package Temper- SR5067T
ature

MDC-2 D Package Temper- SR5068T
ature
Direct RCS Switch CH3601X
No. 1 Enable*
Direct RCS Switch CH3602X

No. 2 Enable¥**

#*CSM 101 only
*%CSM 103 and subs

'7m

ange

0+120°F

0+120°F

0+120°F

0+120°F

0+120°F

0+120°F

0+120°F

0+120°F

0+300°F

0+300°F

0+300°F

0+300°F

EVENT

EVENT

Conditioner

S28AR150(S19A1)

S28AR150(S19A2)

S28AR150(S19A3)

S28AR150(S19A4)

S28AR154(S19A1)

S28AR154(S19A2)

S28AR154(519A3)

S28AR154(S19A4)

S28AR40(S19A1)

S28AR40(S19A2)

S28AR40(S19A3)

S28AR40(S19A4)

SCS

SCS

Code

F-12 2ZHL-
4710A82

F-12 2ZHL-
4810A55

F-12 2ZHL-
4910A56

F-12 2ZHL-
5010A58

F-12 2HL-
5110A124

F-12 2ZHL-
5210A125

F-12 2ZHL-
5310A127

F-12 2ZHL-

54-0A128

10A136

10A17

10A19

10A20

11E24-3

11E24-4

Rate

H1
H1

H1

Hl1

H1

Hl

Hl

Hl1

Hl1

H1

H1

Hl

H1

E2

E2

FQ
PCM

FQ
PCM

FQ
PCM

FO
PCM

FQ
PCM

FQ
PCM

FQ
PCM

FQ

PCM

PCM

PCM

PCM

PCM

PCM

PCM

Range

¢t VARIABLE

%

T3 F
¢t NOMINAL

to

205°F
NOMINAL

\ OFF
ON
EVENT
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HELIUM TANKS (2)

HELIUM ISOLATION SQUIB
VALVE FILTER

REGULATOR UNITS (4)

CHECK VALVE FILTERS

HELIUM RELIEF VALVES (4)

FUEL AND OXIDIZER
PRESSURE TRANSDUCERS* (4)
HELIUM MANIFOLD

PRESSURE TRANSDUCERS** (4)

FUEL TANKS (2)

OXIDIZER TANKS (2)

4150+£50 PSIG at 70+5° during servicing, setting on launch pad 70+10°F
Capacity . 57 lbs.

Inside diameter 8. 84"

Wall thickness . 105",

Internal volume of 365+5 cubic inches at 4150+50 PSIG

Remove 98% of all particles whose two smallest dimensions are greater
than 40 microns. Remove 100% of all particles whose two smallest
dimensions are greater than 74 microns.

Filter 25 micron nominal, 40 micron absolute

Primary 291%4 PSIG, lockup pressure minimum of 287 PSIG and not to
exceed 302 PSIG.

Secondary lockup 287 to. 302 PSIG

40 micron nominal, 74 micron absolute, one at inlet to check valve assembly,
one each at test port (CSM 104 and subs)

Diaphragm rupture at 340+8 PSIG

Filter, 10 micron nominal, 25 micron absolute

Relief valve relieves at 34614 PSIG

Relief valve reseats at no less than 327 PSIG

Flow capacity . 3 1b/minute at 60°F and 34614 PSIG

Bleed device closes when increasing pressure has reached no more
than 179 PSIG in the cavity and a helium flow of less than 20 standard
cubic centimeters per hour across the bleed device and relief valve
assembly combined. Bleed device shall reopen when decreasing
pressure has reached no less than 20 PSIG.

Illuminates Caution and Warning light on MDC-2 (CMRCS 1 or 2)
after helium isolation squib valve actuation.
Under pressure 260 PSIA nominal
Over pressure 330 PSIA nominal

See SMRCS secondary fuel tank

See SMRCS secondary oxidizer tank

*Deleted on CSM 104 and subs
*%CSM 104 and subs




CMRCS DATA

VALVE ISOLATION (4) Rupture at 241+14 PSIG within 2 seconds after rupture pressure is
BURST DIAPHRAGM reached at any temperature between 40 to 105°F
Filter, 75 micron nominal, 100 micron absolute

ENGINE (12) 200 second service life, 3000 operational cycles

Expansion ratio 9 to 1

Cooling - Ablation

Injector -16 on 16 splash plate

Combustion chamber - Refrasil ablative sleeve and graphite base
throat insert.

Automatic and direct coils - Connected in parallel

Weight 8.3 lbs.

Length 11, 65" maximum

Nozzle exit diameter 2. 13"

Nozzle extension - Ablative refrasil

OXIDIZER AND FUEL Pin shear at approximately 200 PSI.
BLOWOUT PLUG
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MN A
28 VDC

MNB
28 VDC

CM RCS INSTRUMENTATION POWER

CRO038P HEL MANF 2 *
CROO35P HEL MANF 1 =

—» CROO0IP HEL TANK PRESS

¢— CRO003T HEL TANK TEMP

CRO005 P FUEL TANK PRESS == CM RCS
CROO11P OX TANK PRESS == 1
CR2103T -Y TEMP ENG INJECTOR

CR2114T CCW RTEMP ENG INJECTOR

MDC 5
ESS INSTR MDC 276
MN A CBI ¥
= 8 INSTR PWR
15A°'_ﬂ_* i gy {TC28A6_J
MDC 5
ESS INSTR MDC 276
MN B CB2
o 4 INSTR PWR
_—°15A°_’H i Prromen 5 ,' C28A6_}
INSTR PWR
‘C28A5

# CRO002P HEL TANK PRESS
CRO004T HEL TANK TEMP
CRO006P FUEL TANK PRESS == CM RCS
CRO012P OX TANK PRESS == 2
CR2116T +Y TEMP ENG INJECTOR
CR2119T CWR TEMP ENG INJECTOR J
CROO36P HEL MANF 2 *

CRO037P HEL MANF 1*

*CSM 104 AND SUBS
** DELETED ON CSM 104 AND SUBS

I —» CR2100T -P ENG TEMP INJECTOR CM RCS1
CR2110T -P ENG TEMP INJECTOR CM RCS 2

,,/;-:e.,
P-7027E {(\\)‘

v

o,
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Crew Display

MDC-2

MDC-2

MDC-2

MDC-2

MDC-2

MDC-2

MDC-2

MDC-2

MDC-2

MDC-2

Measurement

1 Helium Tank
Pressure

2 Helium Tank
Pressure

1 Helium Tank
Temperature

2 Helium Tank
Temperature

1 Helium Mani-
fold Press*

1 Helium Mani-
fold Press*

1 Pressure
Fuel Tank¥*

2 Pressure
Fuel Tank?*%*

2 Helium Mani-
fold Press*

2 Helium Mani-
fold Press*

1 Pressure
Oxidizer Tank¥*

2 Pressure
Oxidizer Tank?**

CMRCS MEASUREMENTS

Measurement
Number

CRO0O0O1P

CRO002P

CR0003T

CR0004T

CRO037P

CRO035P

CRO005P

CRO006P

CRO038P

CRO036P

CROO11P

CRO0O12P

*CSM 104 and subs

*%Deleted on CSM 104 and subs

Range

Signal

Conditioner

0+5K PSIA C28AR31

0+5K PSIA

0+300°F

0+300°F

0+400 PSIA

0+400 PSIA

0+400 PSIA

0+400 PSIA

0+400 PSIA

04400 PSIA

0+400 PSIA

0+400 PSIA

C28AR32

C28AAR33

C28AR34

C28AR185

C28AR183

C28AR35

C28AR36

C28AR186

C28AR184

C28AR38

C28AR39

Channel
Code

10A18

10A21

10A103

11A55%

10A48
11A56%

11A21

11A13

11A21

11A22

11A22

11A55

Bit
Rage
H2
H2
Hl1
H2*

Hl1
H2%

H2

H2

H2

H2

H2

H2

PCM |

PCM
PCM |
PCM

PCM
PCM j

PCM
PCM

PCM

PCM
PCM

PCM

Operating
Range

415050
DECREASE

VARIABLE
>

285

to

> 302
PSIA
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Crew Display

MDC-101

MDC-101

MDC-101

MDC-101

MDC-101

MDC-101

Measurement

1-P Temperature
Engine #14
Injector

1-Y Temperature
Engine #16
Injector

1 CCWR Temper-
ature Engine #12
Injector

2-P Temperature
Engine #24
Injector

2+Y Temperature
Engine #25
Injector

2CWR Temperature
Engine #21
Injector

RCS Activate Signal
A Z19

RCS Activate Signal
B Z19

Measurement

Number

CR2100T

CR2103T

CR2114T

CR2110T

CR2116T

CR2119T

CDO0170X

CDO0171X

Range

-50450°F

-504+50°F

-50+50°F

-504+50°F

-50+50°F

-504+50°F

EVENT

EVENT

Signal

Conditioner

C28AR402

C28AR274

C28AR273

C28AR403

C28AR272

C28AR404

Channel
Code

11E22-3

11E23-3

Bit

Rate

E2 PCM

E2 PCM

Operating
Range

Pre-heat
required if
below +48°F
approxi-
mately 4.9
vde. it
heating
required
heat until
48°F is
reached or
20 minutes
whichever
is reached
first.

OFF - ON
EVENT
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Crew Display

Measurement
Measurement Number

CMRCS Pressurize CD0173X
Signal A Z7

CMRCS Pressurize CD0174X
Signal B Z7

DIRKCT RES CH3601X
SWITCH NO,; 1

ENABLE*%*

DIRECT RCS SW CH3602X

SWITCH NO. 2
ENAB LE**

*%CSM 103 and subs

CMRCS MEASUREMENTS

Range

EVENT

EVENT

EVENT

EVENT

Signal
Conditioner

Seq.

Seq.

Seq.

Seq.

Channel
Code

11E22-7

11E23-5

11E24-3

11E24-4

Bit
Rate

E2

E2

E2

E2

PCM

PCM

PCM

PCM

Operating
Range

OFF - ON
EVENT

OFF - ON

OFF
ON

EVENT
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AC

ACCEL

ACK

AMP

AUTO

AUX

BAT
CAUT/WARN
CCw

y

CM OR C/M
CMC
CMD
CONT
Cw

DC
DEC
DEMOD
ECO
EDS
EMS
EPS
FCSM

§ g b
GN,
GPI
GRD
GSE
He
HI
HR
IMU
INC
IND

ABBREVIATIONS

ALTERNATING CURRENT

ACCELERATION

ACKNOWLEDGE

AMPLIFIER

AUTOMATIC

AUXILIARY

BATTERY

CAUTION/WARNING

COUNTERCLOCKWISE

CENTERLINE

COMMAND MODULE

COMMAND MODULE COMPUTER

COMMAND

CONTROL

CLOCKWISE

DIRECT CURRENT

DECREASE

DEMODULATOR

ENGINE COMBUSTION

EMERGENCY DETECTION SYSTEM

ENTRY MONITOR SYSTEM

ELECTRICAL POWER SUBSYSTEM

FLIGHT COMBUSTION STABILITY
MONITOR

FEET

GASEOUS NITROGEN

GIMBAL POSITION INDICATOR

GROUND

GROUND SUPPORT EQUIPMENT

HELIUM

HIGH

HEATER

INERTIAL MEASUREMENT UNIT

INCREASE

INDICATOR

ISO
ISOL
JETT
LBS
LDEC
LES
LO
LV
MAX
MESC
MDC
MIN
MN
MOT
M1
M2

N
NEG
NO.
NORM
ox
OXID
POT
PRI
PRIM
PROP
PSI
PSIA
PSIG
PU
PUG
PWR
RCS
ROT

ISOLATION

ISOLATION

JETTISON

POUNDS

LUNAR DOCKING EVENT CONTROLLER
LAUNCH ESCAPE SYSTEM

LOW

LAUNCH VEHICLE

MAXIMUM

MASTER EVENT SEQUENCE CONTROLLER
MAIN DISPLAY CONSOLE

MINIMUM

MAIN

MOTOR

MOTOR 1

MOTOR 2

NORMAL

NEGATIVE

NUMBER

NORMAL

OXIDIZER

OXIDIZER

POTENTIOMETER

PRIMARY

PRIMARY

PROPELLANT

POUNDS PER SQUARE INCH

POUNDS PER SQUARE INCH ABSOLUTE
POUNDS PER SQUARE INCH GAUGE
PROPELLANT UTILIZATION
PROPELLANT UTILIZATION GAUGING
POWER

REACTION CONTROL SUBSYSTEM
ROTATION

SWITCH




S/C

SCS

SEC

SEC

SEP

SEQ

SM OR S/M
SPS

SwW

TEMP

ABBREVIATIONS (Cont!'d)

SPACECRAFT

STABILIZATION CONTROL SYSTEM
SECOND

SECONDARY

SEPARATION

SEQUENCER

SERVICE MODULE

SERVICE PROPULSION SUBSYSTEM
SWITCH

TEMPERATURE

TLM

TOWER JETTISON
TELEMETRY

TEST PORT

THRUST VECTOR

THRUST VECTOR CONTROL
VOLTS

COMMAND MODULE STATION
TRANSPONDER

SERVICE MODULE STATION
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