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RATES RATES TEE-513$ n'c" “sling-52' 
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:: BLOCKS AFIER REF 
_. 5.51.6 SECOND'—" 
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'l TIME DELAY 

! 
1 
I 

J 
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! 
5 - m 
I _, PUG 
I none 
I SWITCH 

I 
I 

I 4 
I ' 6.5:1 | 
I | 55:33?!) | , 

1- DELAY I | _._..._| 
I I 
: I 
' PROPELLANT UTILIZATION . I 

cAucma (PUG) coma. : ‘ __p m I UNIT | PUG 
I i; VALVE 

L____.._._______.___J 

CAPACIT 1‘ " ‘ m "M * AWE P ‘  v —' 

I PROBE FUEL no. 2 r - senv 1-4. 5m 
, , ! AMP 

TEST comm 2 L 4 
TEST CONTROL 1 . T— 

; PRIMARY FUEL SUMP 
: smvo no. 2 TANK 

' ‘ * T0 PUG CAPACITANCE 1" g: : 7 
PROBE FUEL N0. 1 SERV ___“ MODE SWITCH 

: J. AM 
1:51 mum 2 b; 
1:51 CONTROL 1 Z I“ 

A PRIMARY FUEL STORAGE 
Z SERVO N0. ITANK 

CAPACITANCE 1% M 
PROBE I sponsor) 

OXIDIZER m 2 r , mvo “-4. 
* ’ TEST comm 2 __ “4 

TEST comm 1 : T‘ 
I PRIMARY oxumzm sump 
; senvo N0. 2 TANK 

A CAPACITANCE L, ’1 t T0 ”"3 4 
PROBE ? NDDE swncn OXIDIZER NO. 1 I. * i5?" ---4* 

’ 1:51 CONTROL 2 ‘ 5; 
TEST com 1 : mmt— , 

' OXIDIZER STORAGE 
I SERVO N0. HANK 

msrooumou I __ 2‘ - TOPUG , 4 L . 5‘ ' M00: SWITCH 
A 7 NOMINAL . 

FUEL DIGITAL “0‘" RATE | r“; 
ANALOG CONVERTER _ - : 

s Rafi- 5!.n , i i AUXILIARY 
SORS - - - - - - - - - -  - FUEL SERVO t In sum —«»I move smcron 

1 m STORAGE f 
Inn-SEQUENTIAL 

PATTERN DETECTOR INTEGRATOR 
’ ' NOMINAL 

res: comm 2 FLOW RATE 
‘ 4 I TO Puc 

1:51 comm 1 f i won: swncH 
' OXIDIZER DIGITAL L 

ANALOG commas I 
oxumzm units 8 POINT. seasons b-DFMODE SELECTOR ---‘-== 
‘ m sump —‘ AUX oxnolzm smvo 
7 m STORAGE i * 4» 

MN- SEQUENTIAL 
PATTERN DETECTOR 

r _ _ _ _ _ _ _ _ _ a _ _ — —  
SOLID STATE 

I SWITCH | 

*0 ma | 1 PRIM r k— . I AUX I ”‘P I 
: 
I l i, I 

| FROM PUG , I 
MODE swncu M06 3 

___________M_t_m_s:.u:J 
PRIM rug; sump 
PRIM rug 510m: 
AUX FUEL . 

l '_____ __—______-| 
SOLID STATE 

SWITCH 

AUX : AMP 
l I 

l 
‘__._ Q , FROM PU I MODE SWITCH PRI P01 M00 3 

L _ _ _ _ _  ____mwcmsw 
AUX 0x10 

P 

“ W  

I SOLID STATE 
— swncu 
% . .  i oxuo PRIM 

I FROM PUG 
MODE swncu 

I mac 3 
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—

"
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-
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_
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_
_
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I W. : 
I REFERENCE SP5 PU 
I ' PUG um SENSOR " I ' 

I _. l mscaspmcv A 
' WARNING I 

CMPARATOR UNITS 
l PRIM l, PRIM AND AUX I W I 

FUEL ow DIFFER- ”4......“ M00 3 I 
ENTIAL or 3 1 115 I ,g PUG MODE 

AUX: PRIM I 
REFERENCE PUG UNIT-3 :‘___ mm“ 

I 
I AUX I 

AUX UNBAL- - . : 
_ .  " ANCE coo LB - ‘ I 
_ _ ,  0R CRITICAL : 

I 
I 

_ FROM PUG MODE SWITCH . 
' . 

"-—— PRIM AND AUX : 
— oxm QTY DIFFER- Hf" . 

— .ENTIAL 0F 3 1 u g 
7 I 

REFERENCE PUG UNIT-«3 I 
I 
I 

PRIM UNBALANCE : 
coo LBS on CRITICAL H" : 

PRIM : 
AE4—o———DTO SOLID 

FROM GAGING comm UNIT vnc+——”1‘o STATE 5* 
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CAUTION AND WARNING 
CRITICAL PROPELLANT UNBALANCE COMPARATOR 
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INCREASE DECREASE 
700 \ \ 

\ \ ' CAUTION AND .... _ ... .. _.\ WARNING LIGHT 
TRANSIENT \ V \ CLOSED C'RCU” SIGNAL * \ ~ U

'l 

CAUTION 
AND 
WARNING 
OPEN 
CIRCUIT . 

99. 9 90 80 70 60 50 40 30 , 20 10 0 
OXI DIZER QUANTITY-PERCENT 

I I 621 352 , . ‘ * -  0 
APPROXIMATE FIRING TIME IN SECONDS r“- 

P-mo-IAW 7 



NUMBER TEMP 

15 
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12 
ll 
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"""W‘-"ETPTH'¢'~"."‘\('-‘r-"T . x ' r r '  ' h - 

OXIDIZER POINT SENSOR LOCATIONS 

WEIGHT POUNDS PERCENT MAXIMUM 

65°F 
176.60 PSIA 

70°F 65°F 70°F 
PRESS. 176.60 PSIA 176.60 PSIA 176.60 PSIA 

1, 586. 01 1, 600. 84 6. 5 
3, 172. 02 3, 201. 69 13. 0 
4, 758. 03 4, 802. 53 19. 5 
6, 344. 04 6, 403. 38 26. 0 
7, 930. 05 8, 004. 22 32. 5 
9, 516. 06 9, 605. 06 39. 0 

11, 102. 07 11, 205. 91 45. 5 
12, 688. 08 12, 806. 75 52. 0 
14, 274. 09 14, 407. 59 58. 5 ' 
15, 860. 10 16, 008. 44 65. 0 
17, 446. 11 17, 609. 28 N. 5 
19, 032. 13 19, 210. 13 78. 0 
20, 618. 14 20, 810. 97 84. 5 
22, 204. 15 22, 411. 81 91. 0 
23, 790. 16 24, 012. 66 97. 4 

6. 2 
12. 5 
18. 7 
25. 0 
31. 2 
37. 5 
43. 7 
49. 9 
56. 2 
62. 4 
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o
o

w
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OXIDIZER 
TANK #2 

OXI DI ZER 
STORAGE 
TANK #1 

INCHES 

25. 36 
4L 34 
57. 25 
72. 07 
86. 89 

101. 72 
116. 54 
BL 60 
10. 50 
30. 57 
49. 55 
68. 54 
87, 52 

106. 51 
125. 49 

”a 
P-5093C {1%} 8 



NUMBER TEMP. 

15 
14 
13 
12 
11 
10 
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FUEL POINT §Eh SQR LOCATIONS 
PERCENT MAXIMUM WEIGHT POUNDS 

FUEL 
>SUMP 

TANK 
#2 

FUEL 
STORAGE 
TANK 
#1 

70° F 65° F 70°F 65° F 
P R W W W M O  PS IA 

992.08 995.69 6.5 6.2 
1984.16 1991.38 13.0 12.5 
2976.24 2987.07 19.5 18.7 
3968.32 3982.76 26.0 25.0 
4960.40 4978.45 32L5 31.2 
5952.48 5974.14 39.0 37.5 
6944.56 6969.83 45.5 43.7 
7936. 64 7965. 52 52.0 49. 9 4 
8928.72 8961.71 58.5 56.7 
9920.80 9956.90 65.0 62.4 

10912.88 10952.59 71.5 68.7 
11904.96 11948.28 78.0 74.9 
12897.04 12943.97 84.5 81.1 
13889.12 13939.65 91.0 87.4 
14881. 20 14935. 34 97. 5 93. 6 

INCHES 

25.36 
41.34 
57.25 
72.07 
86.89 
101.72 
116.54 
131.60_ 
10.48 
30.55 
49. 54 
68.52 
87. 51 

106. 49 
125. 48 



PROPELLANT UTILIZATION VALVE CONTROL 
AND FLAG DISPLAY 

FRI F - Pmmwwmai- .._____. 
"40 I'— sec POT. "1 

1: m I u vm-qvnc' 

‘: 95c ' v I J' o I : new w-vac 
. L — a — — — — — — : - R . L P . 2 L — - - _ u - J  

mac 

3 man 1 PRI VALVE 
Efim-*-’-"'-—’ POSITION 

mm '5“ 

we we 
3 3 

INC PM 
man 9509mm cmuun 
unuzmou mum ¢———o uom©~ W 
comet mm 

DEC sac 
oazm VALVE 

now saw [2 ]  
swncu 

_.___'wx I’m DISPLAY 
sac 

H __I 
'I 
I A _ - ‘ — — — — — _ — - -  

J ' I- j {p n _| 

. x = i Db—or/ } | NOTE: 1. POWER IS PROVIDED WHEN mausr $1551 
scavo 0 us maven on IS PONERED cum 

AUX 4 AMP‘ V‘c‘~M‘°V‘C WV“: 2. soup 5m: swncn snow» IN NORMAL 
*' ._ _ _ _ _. _ JRLL°L 55° E‘J POSITION 

SECONDARY P" VALVE comm 3. RESPONSE mom NORMAL to MAXIMUM on ,o-v-s 
we: VERSA on NORMAL TO MINIMUM on (©) 

P-m VICE VERSA IS 3.5 SECONDS 

IO 



P Rb ELLA m 
)2‘Lf.‘f"‘7"-<" fi . ’  ‘ — fi x  r. 

HONEYCMB m=ruz\~m+ RESERVOIR 

STANDPIPE 1 

Housvcoms ‘I 

PROPELLANT ‘ 
RETENTION i 
RESERVOIR ‘| 

METAL CLIPS \ 
w PLACES 

f 

‘l 
UMBRELLA DESIGN PROPELLANT 
ammo»: SCREENS (PERFORATED 
SHEETS .018 to .020 DIAMETER nous» , 

man 
«a PLACES 

mom 
5mm: 
mux/ 

RUBBER 
0 mm 
SEALS 

‘CSM 103 AND SUBS 

- \ ~.‘ 
‘ ~  

(10) PLACES 

. A 47.- A. ” p m  '37:“: 775' W ' ‘ 7 ' 7 H ‘ l '  ’ ' 7  : ‘ - , ’ - ‘  v ' s - u ‘ "  ,. . - . .  .‘ 
‘1‘ . . 1.. 

r J v a‘ I . 

P l. 
P GAGING 

A/zw D 
b 

} 
HWYCWB 

|V was 
I fl 

i PRWELLANT 
RETENTIM 

l' RESERVOIR 

SUMP 7AM 

[—1 (—1! 
L—’ L . )  

"' BAFFlE 
AND SCREEN' 

WANTITY 1’0 sps 
SENSING 5mm; 
PROBE 

f"- 

P-som 1”)” 
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TOP VIEW OF SPS ENGINE 
SECTOR 6 n/ SECTOR 1 Q BEAM #6 ENGINE MOUNTING PAD Q 8 *5 

T0 SIM 
STRUCTURE 

FUEL c BEAM :1 INJECTOR -z TANK-ENGINE FEED ' SHIPPING BRACKET ' INTERFACE 
PRWRY FLANGE CONNECTION 
PNEUMATIC ‘ 

YAW GIMBAL ACTUATOR SYSTEM GIMBAL RING 
CHAMBER ' 
ATTACH 0 ° INJECTOR BALL VALVE ACIUATORS SUPPORT - \ \  STRUT CHAMBER 

o \ ATTACH +v- _ , \ _ --v SUPPORT SECTOR 5 
SBIHRIS ' o STRUT SECTOR 2 HEATER © csm 106 o SECONDARY & sues PNEUMATIC 
OXIDIZER o o o SYSTEM TANK-ENGINE o , o . FEED INTERFACE 332:2? FLANGE CONNECTION O o CSM 106 & suss 

PITCH GIMBAL ACTUATOR 
OR I / . ENGINE Q BEAM M IF CE MOUNTING A #2 +2 FILTER Q/EAM PAD T0 SIM \ 

/ STRUCTURE 
-J’ ’ ..... .. 

«Ib- .....:35:S:E:E:§3§§E§§§E§E§E:;::: L SECTOR 3 Q BEAM #3 SECTOR 4 fl'b. ‘  

VIEW yooxmc AFT \ P_50200{ :3” 



SP5 COMPONENT LOCATIONS AFT VIEW 
HEUUMTEST HELIUM A N D  LINE INSULATION PORTS PRESSURIZING. 
AND HELIUM VALVES SURGE FILL & DRAIN . DAMPERS HELIUM ; 

REGULATORS . ' ~ : FUEL SUMP TANK rcsm comm ENGINE INJECTOR IUANTITY SENSING §"'§033.1“ 
VALVE ASSEMBLY / \  FUEL SUMP TANK 0mm ‘ s 

PITCH ACTUATOR To “6"“ ENGINE T0 SIM MOUNTING PAD 
f ‘ 2 FUEL HEAT 

EXCHANGER OXIDIZER STORAGE ‘ 
FUEL QUANTITY STORAGE SENSING V TANK 

RELIEF name 
n FUEL OXIDIZER 

HELIUM STORAGE TANK INLET T0 STORAGE 0X|DIZER\ ”N“ ouruzr FUEL SERVICE TO sump CONNECTION TANK QUANTITY SENSING 
\ , STORAGE TANK PROPELLANT ,- , cum-:7 T0 UTILIZATION . , sump TANK VALVE .. ' , , x_ _/ , GIMBAL RING 

‘ ~ ~  

QUANTITY bXIDIZER SENSING SUMP 
OXIDIZER RE OXIDIZER LIEF VALVE SERVICE 

rm. CONNECTIONS ENGINE MINUS NOZZLE EXTENSION P_ (©3 

' 13 



- ,—-——.— . ____ 

OXIDIZER LINE 

HEATER 
S31HR1 

SPS HEATER LOCATIONS 
'CSM 101,1038JO4 

HEATER 
531HR7 ‘ 

HEATER 5' ° ' ° 75\. 
S31HR6 : . 

O '9 j \ 

HEATER 
S31HR5 {k 

k. \ i >2 ... 
/ "' Y . E— 

l . ~ ‘ A 'r- " / ‘3 . 

“- fl 

SBIHR “I s 2 
12 $5119 1‘ n“ {T 

HEATER _ ’1”: with}: 5',‘ 
SBIHRII r“ . -  ,3‘1czf I} "W. 

It I“fi\gfl L. 

HEATER \ 4  i f ) “  I 

S31HR 10 w Ay‘a? 

HEATER HEATER 
S31HR9 SBlHRB 

HEATER 
S31HR3 ‘ 

VIEW OF OXIDIZER SIDE r 
BIPROPELLANT VALVE 

HEATER 
._ S3IHR3 

U / ’— 

FUEL LINE 

d. 
TYP HEATER INSTALLATION 
4 PLACES 0N PROPELLANT 
SUPPORT 

we. WEA) 
14 



I: 

HEATERS DMNSTREAM 
G: INTERFACE FLANGE 
OXIDIZER LINE UPSTREAM 
AND DONNSTREAM 
SUPPIRT BRACKETSzéfll-IRI 

A A A  A A A  

"fiJEL LINE mi" 
STREAM AND 
oownsmm 

SUPPORT BRACKETS 
2w 531m 2w 

A L L  A L L  
' V T  7 " —  

FUEI. VALVE 
OUTLET 

MAM FUJI 
SBIHRS 
4 A A  , 

v v v  

FUR. VALVE 
LGVER BODY 

SSIHRG 
4 A A  

I ' v v  

FUEL VALVE 
UPPER BALL "ll-IT 

$3M? 
A A A  
7 ' 7  

OXIDIZER VALVE 
(INLET MANIFOLD 

53IHRB 
A L ‘  

' V '  

OXIDIZER VALVE 
UPPER VALVE OUTLET 

S31HR9 
_ A A A  

' 7 '  

_ oxuolzm 
VALVE LONER BODY 

53mm 
A A A  

V V Y  

0)“ 0| ZER VALVE 
UPPER VALVE 

S31HR11 
A A A  
' 7 '  

0X1 DI ZER VALVE 
UPPER IMET 

53111812 
A A A  

1 1 7  SM 8:5: 

SP5 HEATERS—ELECTRICAL 
CSM IOI,IO3&IO4 

mu BIJS A MN BUS B 

ma A on m B oc )-sps HTRSIGAUGING )nsps mymuczm ca mac 3 cs mac 3 

SP5 HEATER 
———-—— ----- SWITCH 

A MB A NB MDC3 
0 . 

arr I ass 
I 

— - — - ‘ I - - - - - — - _ - — ‘  - — - a -  SM 

HEATERS oownsmwu or 
INTERFACE FLANGE 
woman LINE UPSTREAM 
AND nmsmm SUPPORT 
BRACKETS 53mm 

A A A  A A A  

FUEL LINE UP- 
STREAM AND 
DOWNSTREAM 

SUPPORT BRACKETS 
2W SBIHRB 2W 

A A A  A A A  
V ' T  V ' V  

FUEL VALVE 
WTLET 

MANIFEID 
SBIHRS 

A A A  
" "  

FIE. VALVE 
LOWER BODY 

SBIHRIS 
A A A  
7 "  

FUEL VALVE 
UPPER BALL INLET 

SSH-IR? 
_ A A A  

' 7 '  

OXIDIZER VALVE 
GJTLET MANIFQD 

SSlHRS 
A “  

' 7 ' —  

OXIDIZER VALVE 
UPPER VALVE UJTLET 

SSIHR‘J 
A A A  

v v v  

OXIDIZER VALVE 
LONER BODY 

S31HR10 
A A A  

V i v  

OXIDIZER VALVE 
UPPER VALVE 

S31HR11 
2?! 

A A A  
v v r  

OXIDIZER VALVE 
UPPER INLET 

S31HR12 
2W 

A A A  
v v v  

Eire 
BUS 
f’fi 

P-som (2&6 
M 

1
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' SPS OXIDIZER ENGINE FEED LINE 
“TEMPERATURE MONITORING 

MDC 101 
OFF. .XPDNR OFF. )EPDNR SYSTEMS 

1 °  0 7  1" 0 7  TEST 2. 1:6 ------ '23-- .6 ROTARY 
o O 5 3° 0 S W I T C H  

a» 5 3 4 ' 4 
34 SYSTEMS 

------------ TEST DC VOLTS A o 0 0 0  A o 0 O D  ROTARY 

GRD 37 B C 44 B c SWITCH H 

_ l _ v TU“ 
2M8NA '_A MDC 276 l I 

we MDC 5 MNA' CE: SIGNAL 
ESS INSTR o—-> CONDITIONER 

MNB A * $28AR20 
28 voc 

MDCS 
MNB ‘ SP0049T SPS E55 'NSTR ox ENGINE FEED 

LINE TEMP A 
. P-5097B {+61 

6 . 



SPS HEATER INSTALLATION, TANK FEED LINES 
CSM106&SUBS 

ALUMINIZED MYLAR INSULATION, ' % W 
INSTALLED OVER FEED LusaEs- fl l , PITCH FROM BIPROPELLANT VALVE TO VIEW 0 

ACTUATOR SUMP TANK DOORS FUEL SUMP \ /TANK~ 
HEATER ~ ~ 

§ ~ S31HR14 

OXID IZER . 
STORAGE TANK FUEL STORAGE 

’Q é - ‘ 
\ _  

$31HR17 R, / TANK 
OXIDIZER / \/ , ,m. 
SUMP TANK P- 104A he: . ’ ' 5 E17 



SPS HEATER INSTALLATlgN EISQGINE FEED LINES 
HEATERS 
0mm sun: 

or 
BIPROPEIMNT 
VALVE L... ,___ 531mm I _ + 

a: 0 ' :: 0 . 
, ":3: CD f .FUEI- HEATER 531mm , 

/ \\ o O ' 

a /> Awmmzso MYLAR 
\ x . \ J. (5,, INSULATION msmuo 531mm ~ @ _ —\  J j: oven FEED LINES mom . n ,' w. an PROPEIMNT VALVE 

_ ’c: -’_, TO sump IANK 00035 
I / ,  

vuaw 
0 E mm saunas 

oxnolzm 

. FUEL 
" 5:3 co 

HEATER 



' y a w - 9 ; “  "am-w §v_v,‘;rv:fifcr m-v-p v .5,— — g  - .7 - ‘ , ~ _ . , VA . 0 ,  ‘.- ‘ 

SPS ENGINE HEATER SCHEMATIC 
CSM 106 & suas 

MN BUS A MN BUS B 

IL SPS LINE HTRSE i SPS LINE HTRS A we 229 )" )‘ a MDC 229 A E 4 SP5 HEATER 
SWITCH M00 3 

BOTTOM or , , BOTTOM or , BOTTOM OF ‘ BIPROPELLANT 1:15w 15m; BIPROPELLANT VALVE 1:19” 15w BIPROPELLANT VALVE FUEL SIDE ‘ * OXIDIZER SIDE VALVE FUEL SIDE $31HR13 , SBlHRl6 SBlHRlB 

FUEL SUMP TANK ‘L k OXIDIZER SUMF TANK ‘ FUEL sump TANK FEEDLINE TO ¢9.4w 9.4m: FEEDLI NE TO ‘:9.4w 9.4w FEEDLI NE T0 INTERFACE FLANGE ‘ ‘ INTERFACE FLANGE ‘ INTERFACE FLANGE SBIHRM 53.1mm $31HR14 

FUEL ENGINE FEED OXIDIZER ENGINE FUEL ENGINE FEED LINE FROM INTERFACE <; ‘; FEEDLINE FROM 0 LINE FROM INTERFACE FLANGE TO 1483‘” 183W} INTERFACE FLANGE TO gnaw 183‘” FLANGE T0 BIPROPELLANT VALVE BI PROPELLANT VALVE Bl PROPELLANT VALVE SBlHRlS ‘ , 531mm SBlHRlS 

1 . 
SM NEG BUS SM NEG BUS 



V i n  
' >v~"—,. '. 

.ru. . '- , , 7 -  ~%’,“ 

4 SM SPS NOZZLE AND HEATSHIELJ“ 
FUEL FILL POINT BEAM 6 

I 
BEAM 5 

r 

' BEAM 1 

HEAT SHIELD 

"\ / ,  . 
® J ”  g xS 200 

\/ OXIDIZER FILL POINT 

Xs - 180 $95 NOZZLE EXT 
ATTACH POINT 

SECTION 9 

SPS ENGINE 



SPS ENGINE AJ 10-137 

ASSEMBLY PITCH 3.5 ACTUATOR FLEXIBLE i 
BOOT 

GIMBAL 
RING 

i‘ 

YAW ‘ / i  
ACTUATOR 1 5’M GIMBAL I ‘ STRUCTURE STRUT J 

GIMBAL g 
E-'-:' RING ABLATIVE __.=.-:; I 

CHAMBER 1 
TUBE _ 

‘ A A 1 «_ e 1 
INJECTOR ’ VALVE Cl \ ’ 

i 
— 

I 1 
l \ 

-l 
i NOZZLE EXTENSION 

’77“. k I SECTION A-A J ' P-sooo {<(@)2l 



SERVICE MODULE SECTORS 
QUAD A. l 

5 
SECTOR 6 *’ ,. . 

FUEL ' 

SECTOR 5 .   SECTOR I 

\ 
F an a 

—— + 
I _ + Y  

I 

EPS _. 
EQUIPMENT 

SECTOR 2 
SECTOR 4 

VIEW LOOKING FORWARD 
FROM AFT BULKHEAD \ ‘ SECTOR 3 

+'2 QUAD c i 3 

P-s @ 033 22 



SPS ENGINE 
VIEWED BETWEEN+Y AND-I-Z PRIMARY PNEUMATIC ’7} \W« *- 

SYSTEM \\ u“ - ________________...—. SECONDARY 
FUEL BALL - — PNEUMATIC 
VALVE ' -' SYSTEM 
SEAL DRAIN . a 

OXIDIZER . f . . _ . FUEL HIGH POINT INLET TUBE _ * //suaeo LINE T0 INJECTOR\ 
INJECTOR\ * f FUEL INLET 
SHIPPING -- . ~. " * - ‘ —BALL VALVE BRACKET\ _ . ,, . POSITION TRANSDUCER 

‘ HARNESS ASSEMBLY CHAMBER - i“ .- , 
ATTACH STRUTS " PITCH . 

YAW \ ' / ACTUATOR 
AcmAT0R\ ' . .3 

; _ ‘-_ ABLATIVE 
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MOTOR 
CURRENT 
AMPS 

SPS GIMBAL ACTUATOR OVER CURRENT 
RELAY TRIP TIME 

BLOCK II 

\ OVER CURRENT 
\ TRIP CURVE 
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\\RE§I« \\ 

\\ \ 
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N0 new 
use 0N ‘ \ x  

10 20 30 40 50 ' 60 - 70 80 
- TIME - SECONDS 

90 IN' 

EXAMPLE 

I. SATURATED SCS AMPLIFIER 
OUTPUT CURRENT OF 700 MA 
CAUSES SPS GIMBAL MOTOR .TO 
DRAW 37 AMPS, OVER CURRENT 
RELAY TRIPS IN 37.5 SECONDS NOMINAL 

sps moron CURRENT vs CLUTCH CURRENT 
MOTOR M'" MAX . $6541 scsg CURRENT 6mm AMPS co STEP cgmm 
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SP5 GIMBALLING 
GPI AND TRIM THUMBWHEELS MTVC COMMANDS CSM ROTATIONS 

l————LV FUEL um: HESS—1 
s-u FUEL/S-IVB oxno S-IVI FUEL 

PITCH 

+PITCH 
GIMBALLI NG 
DEFLECTION 

PITCH A1 
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s-u FUEL/54v: 0x10 S-IVD FUEL _ 7 

+YAW 
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SIC MOTION 
DES I RED- 

_ PITCH 
NOSE DOWN - 

PITCH 
NOSE UP 

YAW 
NOSE RIGHT 

YAW 
NOSE LEFT 

PITCH 

GIMBALLING OF THE 
SERVICE PROPULSION ENGINE 

GPI 
TH UMBWHEEL 

+ NUMERAL 
(U P) 

- NUMERAL 
(DON N) 

- NUMERAL 
(RIGHT) 

+ NUMERAL 
(LEFT) 

THE ENGINE MOUNTING PADS IN THE SERVICE MODULE ARE 

ROTATION ENG NOZZLE 
CONTROL MOVES (MTVC) TOWARD 

mg” +z AXIS 
+ mg” -z AXIS 

1x +Y AXIS 

‘cmv -Y AXIS 

THRUST VECTOR 
MOVES 

TOWARD 

'Z SIC AXIS 

+Z SIC AXIS 

-Y SIC AXIS 

+Y SIC AXIS 

GPI 
INDICATES 

+ NUMERAL ‘ 

-NUMERAL 

-NUMERAL 

+NUMERAL 

CANTED 4° (THRUST VECTOR) TO THE W AXIS OF THE SPACECRAFT. 
HOWEVER THE ACTUATOR NULL ADJUSTMENTS ARE AS FOLLOWS: 

THE PITCH ACTUATOR NULL POSITION IS 42" 
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 +2J ENGINE NOZZLE -1. 5° TO THE -2 
DURING SPS NON-THRUSTING PERIODS, 
THE THUMB WHEEL ON MDC 1 AND GIMBAL 
POSITION INDICATOR/FUEL PRESSURE INDICATOR 
ON MDC I WILL BE +1. 5°. 

YAW 

ACTUATOR 

PITCH 
EXTENDS 
PITCH 

RETRACTS k 
YAW 

RETRACT S 
‘ YAW 

EXTENDS 

THE YAW ACTUATOR NULL POSITION IS +1° THRUST 
VECTOR TO THE +Y, ENGINE NOZZLE IS -l° 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 0N MDC 1 AND GIMBAL 
POSITION INDICATOR/FUEL PRESSURE INDICATOR 
0N MDC I WILL BE 0°. 

THE REASON FOR THE DIFFERENCE BETWEEN A NON SPS 
ENGINE FIRING VERSUS AN SPS ENGINE FIRING IS DUE 
TO DEFLECTIONS 0F ENGINE AND VEHICLE STRUCTURE. 
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MDC-I SWITCH CONFIGURATION AND 
SP5 THRUST ON LIGHT RESPONSE 

898 THRUST ON NOT 
LAMP CONDITION ILLUMI- 
EMS MOO-1 NATED 

FCSM SP8 A RESET] WITCH moo-1 ovenmoa 

FCSM 8P8 B RESET I 

WHICH OVEBR DE mac-1 ' 

SP8 THRUST 
DIRECT ON-NORMAL 
SWITCH M001 

AV THRUST A 
SWITH OFF 
WG-1 

4V THRUST B 
SWITCH OFF 
WG-1 

8'8 ENGINE NOT THRUSTING 

DIM 

85 
A 

EITHER 
POSITION 

on: 

EITHER 
POSITION 

NOT ILLUMINATED 

RESET] sps RESET! 8's 
OVERRIDE A OVEBHIDE A 

895 RESET] 8P8 SP8 
' B OVERRIDE B B 

NORMAL 

EITHER POSITION NORMAL OFF NORMAL 

OFF OFF NORMAL NORMAL 

‘WITH THRUST ON LOGIC IN SOS SATISFIED 
"THIS IS A TEST CONFIGURATION ONLY 

THE THRUST ON LOGIC IS SATISFIED (SOS) 
BY DEPRESSING THE DIRECT ULLAGE AND 
THRUST ON PUSHBUTTON ON MOO-1, OR BY 
(GM) AN ENGINE ON SIGNAL FROM THE 
CMC. NO ACTUAL THRUSTING IS PRESENT, 
SINCE BOTH AV THRUST SWITCHES A AND B 
ON MOO-1 ARE IN THE OFF POSITION 

O 

BRIGHT 

EITHER 
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EITHER 
POSITION 
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POSITION 
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POSITION 

O. 
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- SPS FLIGHT COMBUSTION STABILITY ' 
MONITOR SYSTEM 
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CSM REACTION CONTROL SYSTEM 
INTERFACE CONTROL 

SE UENTIAL ccw sw (MAN ABORT, EVENTS DIRECT ULLAGE (0N SPS ABORTS) 
CONTROL CM SM SEP fl 

SUBSYSTEM 

i ‘  j. ' x  'L' LL.J' ; H SM RC5 

TRANSLATION ’ 
CONTROL 1: 

RCS ou-orr _.___=§_..__ "'> AUTO AUTO I , 
9 ‘ ?  T ROTATION 7 ‘  ’12 '1 li a AUTO AUTO T 

"' ‘ ‘ "“‘Y lJ [I ll DIRECTI RCS , DIRECT : 
' flfl REACTION TRANSFER AUTO ‘ 
LECTRONIC JET ENGINE AUTO ' 

CONTROL ON-OFF ¢————1 
A EM ‘ CONTROL DIRECTI 
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REACTION 
CONTROL 

‘ » SYSTEM 
CONTROLLER 

£ 1 ” .  NUAL PROP. com 
'/| BREAKOUT SWITCHES 

DIRECT RCS commas RC5 0N'0FF MANUAL SWITCHING INPUTS 
FOR CONFIGURATION LOGIC 
AND ENABLING Funcnous 

DISPLAY KEYBOARD TO ALL ASSEMBLIES ROTATION CONTROL 
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S/M REACTION CONTROL SYSTEM 
PURPOSE: PROVIDE POWER FOR ATTITUDE AND/0R TRANSLATION 

CONTROL AFTER BOOSTER SEPARATION UNTIL CIM AND SIM 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 MONOMEI'HYL HYDRAZINE 
SYSTEM CONTROLLED BY CMC 0R SCS WITH A MANUAL BACK-UP 

CAPABILITY 

SECTOR VI 
QUAD A c . SM RCS MOTOR (4 SETS) 

+P C W _ 

‘.i;..-p I Z SECTOR II 
cw QUAD B 

FWD +Y 
+X \ -  

ccw 
- e%o+v . ‘ 

cw // ( -x AFT 
SECTOR V — ’  {CW / ~ 
QUAD D " CC +P / 

SECTOR III _ 
QUAD c -y +1 

P-6000B {' +7} 
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SM RC5 ENGINE HOUSING 
CSM 101, 103 AND 104 

--10' TYPICAL 

PACKAGE 
TEMPERATURE 
LEADS 
HEATER 
Sl9HR2 

THERMSWITCH ID. 1 
HEATER 
Sl9l'lRl 
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SM CM RCS ENGINE POWER SUPPLIES DIRECT ROTATION CONTROL NO. 'l 

3%
 

w
)

-
 

,
-

 
U

h
 

i
t

 
E

)
 

)
-

 
9

)
 

)
-

 

i
i

i
i

i
i

i
i

i
i

i
i

i
 

> 

M A  

CIRCUIT BREAKER 
MOO-8 

C(NTRIDIRECTRCS 1A 
CONTRIDIRECTRCS lB 

CWTRIDIRECTRCS 1A 

CONTRIDIRECTRCS 1A 
CONTRIDIRECTRCS ll 

CMIDIRECTRCS 1A 

C(NTRI DIRECTR CS 1A 
CONTRID IREC'I'RCS lB 

CONTRIDIRECTRCS 1A 

CWTRIDIRECTRCS 1A 
CNTRIDIRECTRCS lB 

CONTRIDIRECT RCS 1A 

CWTRIDIRECTRCS 1A 

WDMCTRCS 13 

CWDIRECTRCS 1A 

CWDIRECT ROS 1A 

CWDIRECT RCS lB 

CWDIRECTRCS l‘A 

DIRECT ROS 
SWITCH M00 1 

MNNMB R. C. l 
MNNMNB R. C. 1 
MM R.C.l  
MM R.C. l 
MNNMNB 3.0. l 
MNNMNB R. C. 
MM ILC. 1 
MM ILC. l 
MNNMNB R. C. l 
MWMNB R. C. 1 
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CSM 103 AND SUBS 

sermon SM ENGIIE 
coma QUAD matuvsa scs no. 

I+P c +P- c3 
I+P A +9 A3 
|+P c +P CB 
I+P A W A3 
I-P A -P M 
1-? c -P C4 
l-P A -P M 
l-P c -P c4 
m a w 33 
I+Y o W 03 
Hy a W 83 I+Y n W 03 
l-Y n -Y 04 I-Y a -Y M 
l-Y n -Y 04 
I-Y a -v 34 
MI c mm C! 
m A cw: Al 

M! 0 cm: 01 
HR . s cm: 81 

M! c cwm c1 M! A cw+n Al 

M: 0 um 01 
m s cm: 31 

If! c ccw-a (:2 H! A ccw-n A2 
l-R n ccw-n 02 H! a cow-n 32 
H! c ccw-n c2 [-3 A ccw-n A2 
H! o ccw-R D: H a ccw-n 32 

PROP no. 

519333 
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519MB 
Sl9AlBl 
519A!” 
$19831 
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$19M” 
Sl9MBl 
Sl9A283 
Sl9MBl 
$19M” 
Sl9A231 
$19M” 
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519334 
519““ 

519M32 
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519084 
Sl‘MlB‘ 

$19M” 
Sl9A232 

$19332 
SIMIBZ 

$19M“ 
519”“ 

519332 
519A132 

$19M“ 
51%!“ 

CM ENG"! 

SYSIEM mmvsn scs no. PROP no. 
1 +P 13 61987 
2 +P 23 61938' 
1 +9 13 mm 
2 +9 23 cm: 
1 -P u emu 
2 -P 24 cum 
1 -P u emu 
2 -P 24 c1931: 
1 W 15 c1939 
2 +v 25 cum 
1 +v 15. mm 
2 +7 25 cum 
1 -v 15 mm 
2 -v 20 cm: 
1 -Y 16 c1931 
2 -v 26 c1932 
1 um 11 cms 

DEADFACED AT CM SM SEPARATION 
AND LES ABORTS 
2 mm 21 61986 DEADFACED AT CM SM SEPARATION mo I.E_S ABORTS 
1 1 cm: I ll [c1935 
women AT cm SM summon 
AND LES ABORTS 
2 cm: 21 mm DEADFACED AT CM SM SEPARATION mo L55 moms A 
p l o w - 3 1 1 2 1 0 9 3 3  woman AT cm SM scpmnou 
mo LES moms 
2 ccw-n 22 cm: woman AT cm SM smmon Am: LE5 ABORTS 
1 I cow-n I 12 l c m a  

nuances AT cm SM summon 
mo uss mars 
2 ccw-n 22 mm 

omncsn AT cm SM SEPARATION Mo LE} moms 

TRANSER 
WM 

528:51 
$11-52 
S Z ‘ S I  
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S I I S Z  
S Z l S l  
SIESZ 
521:5! 
SIESZ 
S Z i S l  
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52 I: 51 
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CIRCUIT BREAKER 
M064 

CNTRIDIRECTRCS 28 
CMTRIDIRECT RCS 2A 

CWTRIDIRECTRCS 23 

CONTRIDIRECTRCS 28 
CONTRIDIRECTRCS 2A 

CMIDIRECTRCS 23 

CMTRI DIRECTR CS 28 
CONTRIDIRECTRCS 2A 

CONTRIDIRECTRCS 23 

CWTRIDIRECTRCS 28 
CWTRIDIRECTRCS 2A 

CWTRIDIRECTRCS 28 

CUITRIDIRECTRCS 23 

WDWRCS 2A 

CWDIRECTRCS 2| 

CWTRIDIRECT RCS 2| 

CWDIRECTRCS 2A 

com/omncs 2| 

DIRECT RCS 
SWITCH M06 1 

MNNMNB R.C. 2 
MNNMNB R. C. 2 
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CSM 103 AND SUBS 

ROTATION 
comm QUAD mam scs no. 

2+? 
2+? 
2+? 
M 
2-9 
2-9 
2-9 
Z-P 
M 
2w 
2»! 
2w 
2-v 
2-v 
2-v 
2-v 
2H! 
2+3 

2+R 
2H! 

2H! 
2+R 

ZR 
2"! 

2-! 
24! 

24! 
24! 

2-3 
2-K 

2-8 
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SM ENGI E 

+9 
+9 
+9 
+P 
-P 
-P 
-P 
-P 
w 
w 
w 
W 
-v 
-v 
-v 
-v 

CVHR 
CVHR 

CW4"! 
CW”! 

CW‘FR 
CWH! 

CVHR 
CW+R 

CCW‘R 
CCU-R 

CG"! 
CCU-II 

COW-l 
COW-R 

OCH-R 
CCUI'I 

01 
31 

Cl 
Al 

01 
31 

DZ 
32 

DZ 

PROP ID. 

519833 
519MB! 
$19A383 

. Sl9AlBl 
519“” 
519331 
$19A133 
$19331 
Sl9A233 
Sl9MBl 
sums 
Asumm 
$19M” 
Sl9AZBl 
Sl9MB3 
$19M“ 

$19M“ 
SWAIN 

$19M” 
Sl9A282 

$19M“ 
$19M“ 

$19M” 
SlMZBZ 

$19382 
Sl’AlBZ 

$19M" 
519”” 

519332 
SIOAIBZ 

$19M“ 
$1”l 

CM ENGIPE 

SYSTEM MANEUVER 505 m. PROP N0. 
1 +9 13 c1937 
2 +9 23 was 
1 +9 13 c1937 
2 +9 23 cm: 
1 -P u cum 
2 -p 24 c1931: 
1 -P u cum 
2 -P 24 mm 
1 w 15 mm 
2 W 25 mm 
1 w 15 mm 
2 W 25 cmm 
1 -v 16 c1931 
2 -v 26 c1932 
1 -v 16 mm 
2 -v 26 cm: 
I cam 11 cms 

DEADFACED AT CM SM SEPARATION 
AND lES ABGITS 
2 cm: 21 c1935 women AT cm SM szpmnou mo Lgs AMTS 
1 l a m a ]  u I c1935 
omnczo AT cm sm sepmnou 
mo LES moms 
2 cm: 21 mm ouoracso AT cm sm smunou mo L£_s moms 
1 1  ccw-nl 12 l c m a  women AT cm SM smnnou 

mo us moms 
2 ccw-n 22 c1904 omracsn AT cm SM smunou AND Lgs ABORTS 
1 I ccw-Rl 12 I was nuance» AT cm sm ssmmou mo us mars 
2 ccw-n 22 mm 

women AT cm SM summon 
mo LES About; 

IRMSFER 
M108 

528:5! 
$18152 
S Z ‘ S I  
S l l S Z  
S Z I S l  
S l iSZ  
528:5] 
S l i S Z  
S Z ‘ S I  
SIESZ 
523:5] 
Sll'SZ 
SZ&Sl 
$18152 
$21-51 
S l i S Z  

S Z ‘ S I  

51852 

$2.51 

SIIISZ 

sust 

SllSZ 

SZ‘SI 

susz 
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' SM CM RC5 ENGINE POWERSUPPLIES DIRECT ROTATION CONTROL NO. 2 



NORMAL CSM/LV SEPARATION 

\ 

\ ’- 



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

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



NORMAL CM-SM SEPARATION 
AND S M  JETTISON ‘ 

BLOCK ll 

SM RCS FUNCTIONS A 
-x TRANSLATION . ~ _ y‘ 
5.5 SEC + ROLL AFTER , ‘ , $  2 SEC ' SEPARATION 

A'ITITUDE A 
FUGH \ \AJfCTORY ' \ 

LOCAL HFREONTAT 
. . . . . . . .  ---"°-- " --. ::: ‘::- 

CM ENTRY 
SEPARATION ATTITUDE 
ATTITUDE B 

SEQ-543A {$3 59 



CM REACTION CONTROL SYSTEM 

PURPOSE: PROVIDE THRUST FOR ATTITUDE 
CONTROL AFI'ER SERVICE 
MODULE SEPARATION FOR ENTRY 

svs 2 svs 1. , * " TYPE OF SYSTEM: NON THROTTLEABLE 
SYS 2. 5Y5 1 . _ -. 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 

PR OPELLANTS- | NHI B ITED NITROGEN 
+2 TETROXIDE AND MONOMETHYL 

HYDRAZINE 

SYSTEM CONTROLLED BY CMC OR 
505 WITH A MANUAL BACKUP 
CAPABILITY 

if?) P-TOWC ‘ J 60 



CMRCS COMPONENT LOCATION 
VIEW A 

N‘G PITCH NO. 14 01.11 

NEG PITCH NO. 61.12 NO. 24 

CW ROLL NO. 11 C1”! MUCH. / 

mm 
mm: 
mm 

mama mom 
mm. 

rum. 
«meme 
PANEL 

‘ 

’ a; 
men 1 

. __ .y mmcn 

gun mm 
(x U I no. 1: can 

“3“" 2 
mama 

”E“ “N" 
no. as can 

HELIUII man: 
man 2 ‘ t I . i 2 ”  ENGINE access mum 
HILIUM seawcmc PANEL 2 - - d“ I E ’  ' 

mm: m 
um um c1931 no.1o I 

STEAM ouc'r 
NEG YA“ c1902 NO. 28 CW ROLL no. 21 can 

ecu ROLL 01904 NO. 22 . fl 

' » ' 9-7001: i“ 3") 6 

COW ROI-L N0. 12 61.3 ' 

I 



CMRCS COMPONENT LOCATION 
can: no. 24-! 

n ,--"’/ 
cum no. 14.» / ’ x 

' I \ Heuuu TANK 
,4 fl: SYSTEM 2 

1’ ( 5 
SYSTEM 2 ‘ ~ _  I / FUEL TANK 

ENGINE ACCESS 
PANEL FUEL SERVICING 

PANEL 

c1903 no. 23+! svs'rem 
FUEL TANK c1937 no. 13+! 

WASTE 
WATER 
TANK 

cuss no. mew n UMBILICAL 
c1935 N0. news 

SYSTEM 2 
oxnmzsa ENGINE ACCESS TANK mum. 

small 1 
SYSTEM 1 HELIUM grams 
senvncme PANEL 

OXIDIZER 
\ SERVICING c1930 NO. 15+Y PANEL 

c1310 no. my \619A1 25:91 TANK 

cox rm. 

*" ' P-7028E (@)62 



RC5 ELECTRICAL CONTROL 
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RCS ELECTRICAL CSM CONTROL 
103 & suns 
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CM RCS ENGINE 

FUEL VALVE 

TR IMMING , 

ORF ICE 

\ i! 

FILTER 
I w .. . . . . . . . . . . . . . . . . . .  

ABLATIVE SLEEVE 
OXIDIZER VALVE 
(ROTATED 90° AND SECTIONED) 

ABLATIVE MATERIAL 

CRES STEEL SHELL 

JTA REFRACTORY 
THROAT INSERT 

GLASS WRAP 
TR69 CUSHION 

ASBESTOS WRAP 

9-7005 (@3 66 



C/M RCS TYPICAL NOZZLE EXTENSION 
PITCH AND YAW 

STRUCTURE 

REFRASIL 

ABLATIVE 
MOLD ‘\\\\ LINE « 

\ ~ 

\ STRUCTURE 

P-3019 (@5 
67 

ENG INE 



C/M RCS TYPICAL NOZZLE 
EXTENSION ROLL 

% \\\\\ . all" \\\\\ 

/!""'""llml \\\\\\\ \ \\ ‘ 
.. \\\\\\ §> 7,>',",!|.|,Imllllm..... \\\\\\\\ \\\\\\\\\\>/7mz 
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""m"|||||IIm\\\ 

REFRAS IL 

(’7’) 9-3021 ‘- 49) 68 



CMRCS RAPID FUEL AND OXIDIZER OVERBOARD DUMP PLUGS 
BLOCK II 

OXI DIZER GNOUT PLUG 

FROM FUEL 
OVERBOARD I DUMP \ . 

w sou I B ' VALVES 
SHEAR PIN 

FUEL ' FUEL BLOWOUT PLUG BLOW our 
PLUG 

FROM OXIDIZER OVERBOARD 
DUMP SQUIB VéLVES 

OXI D IZER 
BLOWOUT 
PLUG 
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see events commum A - ' - "D“ / meme 
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use amen we a ‘5‘ I m“ can Au'm‘ on mm nus 
ABORT - / I 

"no? :2,“ Lr‘ . - 0—4— was _/ I 
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| I “’c ‘ I ma x1 m 'T" m | \ —«— o I 
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I I I g on I 1109 11-03 -|- m 4- an inn 101' 

I cm: + 2 , cum I I 

”X I m K. I 

mu! m amw an amw Inc f'msou » I 

EC} CF} W I sun 
I "‘“m l I 
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lb ' 850A PANEL also I 
PANEL Mums are, p no mnvuon Town ems: w moms Y m 

I 2.1m W 
)‘g'mfl 3:33 HEATERS 
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EARTH LANDING SYSTEM 
NORMAL SEQUENCE 

DR OGUE 
CHUTES 
DI SREEFED 

APEX COVER JEI'TISONED AT 24.!!!) FT 
+.4 SEC 
DROGUE CHUTES DEPLOYED REEFED 
AT 24,000 FT +2 SEC 
DROGUE CHUTE SINGLE STAGE DISREEF 
8 SEC 
MAIN CHUTE DEPLOYED REEFED VIA 
PILOT CHUTES AND DROGUE CHUTES 
RELEASED AT 10,000 FT 
MAIN CHUTE INITIAL INFLATION 
MAIN CHUTE FIRST STAGE DISREEF 
6 SEC 

7. WE RECOVERY ANTENNAS AND FLASHING 
BEACON DEPLOYED 8 SEC 

MAI N 
CHUTES 
DISREEFED 

1. 

2. 

3. 

4. 

su
n 

8. MAIN CHUTE SECOND STAGE DISREEF SPLASH DOWN VELOCITIES: 
10 SEC 3 CHUTES - 31 FTISEC 

9. MAIN CHUTES RELEASED & LM PRESS PYRO 2 CHUTES - 36 FTISEC 
VALVE CLOSED AFTER SPLASH DOWN (TLM) 

SEQ‘5478 1 7 ]  



LAUNCH ESCAPE VEHICLE OPERATION 
*DEPLOY CANARDS CREW |N|T| ATES ALTITUDE (11 SEC) POSITIVE PITCH 

/ / %  ' \1 RATE 

1c 7., 
* 9  

100.000 - - - - - - - - - - - - - - - - - - - - - - - - - - -  CM ORIENTED 
EPLOY AFT HEAT SHIELD 

CANARD FORWARD - 
(11 SEC) / *‘ 24,ooo-TOWER.BPC. 

c RING JETTISONED 

APEX COVER 
emsomzo \\ ‘ .4 SH; APEX 

{144 SEC) *‘ V, «\5 COVER JEITISON 

lB 

. a 
.. - a 1-. "" T+42 - - - - - -  - - ‘\\\ ’ 7 /  DROGUES-  5:8 1A \1‘ (1. 65EC. ) 

0 \ " . PAD \ DROGUES DEPLOY (16 SEC) 
TOWER, BPC, DKG RING JETTISONED (14 SEC) 

DEPLOY CANARD (11 SEC) r“- aenmmmc TOWER IS OPTIONAL sr-noai-zer) 72 



ROTATION CONTROL ” Wis 
\ 

PUSH TO TALK SWITCH PARAMETERS ° \\ 

(PALM 
CENTERED) 
ROLL AND 
YAW PIVO 

TRAVEL PRIOR TO SWITCH ACTUATION 8. 0° MIN ' 
TRAVEL TO HARDSTOP 25. 0° MAX 
MAXIMUM TORQUE , 1.0 POUND INCHES 

ROTATION CONTROL PA RAMErggs 
' C MENT 

HARD STOP 11. 5:0. so 
DIRECT SWITCH ACTUATION :31]. 0° “ 
son STOP 10: 1° 
BREAKOUT swncn ACTUATION 1.5: 0.5“ yum, 
CONTROLLER LOCK T0 ARM 50.0° { :3 

SCS-ZOOZC ~ 

73 



TRANSLATION CONTROL 
17° 0 17° 

CCW CW 

cw & ccw CONTROL MOTION LIMITS ‘ J HARD STOP, DETENT & SWITCH CLOSURE 17°12“ ‘5"; FORCE INTO 05mm 15150 LB INCHES +_ OUT OF DETENT 6 LB INCHES MIN q : 
TRANMTION CONTROL MOTION LIMITS (+ OR - COMMANQS) L ‘ V MECHANICAL STOP - as :0. 075 ARC INCHES J -- :j SWITCH CLOSURE - 0.375 “1%n ARC INCHES ii 

FORCE - 1.5 a: ma POUNDS . ' 

,5 
scs-zooaA (@374 



CREW COUCJ'II STRUCTURE 
/ \\ +v / /  - 

k. 
4- " 

/ 

// 

{I 

\ 
j . . .  -__* fl 

wan-mm noun a mom cs-m w 75 
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MAIN 
M00 229 

EPS MNA 
ROUP I BUS A C826 

N A 
“ w  

30A 

GROUP 2 
6828 

0- ---—o :— 
30A 

GROUPS 
C830 
A 

h — H  :— 

30A 

GROUP4 
C332 A 

“ m  

30A 
GROUP 5 
C334 
A 

“ M  

30A 
N 

MAIN A DC POWER 

M00 8 

CSM IO] 

’3‘ 31" 15‘ scs-PIICH-MNA—Rcs Argus 3A 
A:C840 7. 5A 
Arcs“ 10A 

$3531; 15A 
A c1315 15A 
A0359 15A 

v SCS-LOGIC PWR Zld-MNA 
§ SM RCS HEATERS QUAD D 

RCS PROPELLANT ISOLATION MNA, SMRCS QUAD B & D HELIUM AND PROPELLANT 
ISOLATION VALVES. CM RCS SYSTEM 1 PROPELLANT ISOLATION VALVES 

’ SCS SYSTEM MNA 
’ SCS-AIC RGJ. l-MNA 

o—-————-—+ SCS-NC ROLL Z-MNA {30363 3A 
h“drkrcazl 15A 
M, WA CB39 7.5A 
‘HA:CBSZ 5A 
L_.."‘ C329 7. 5A 
LWACBI‘I 15A 

i SCS-LOGIC PWR ll3-MNA 
’ SCS-YAW-MNA-RCS 

SM RCS HEATERS QUAD B. SM RCS QUAD B & D HELIUM AND PROPELLANT ISMTION 
VALVE INDICATORS AND CM R05 1 PROPELLANT ISMTION VALVE INDICATOR 

+ EMS-MNA 
SPS HELIUM VALVE, SPS INJECTOR 

’ PRE-VALVE A-MNA 
o—--—--—-—-> SCS-BID RQL l-MNA 

A C861 15A °'-"'—'—"—' SCS-BID ROLL Z-MNA A925 BA 
MA C313 15A 

:2“ cm 15A 
M@3623 10A 
L 5 }  867 20A 

' SPS HTRSIGAUGING MNA 
’ SCS DIRECT RCS MNA 

a RCS LOGIC MNA 

’ ULLAGE Pusnsunou MNA 
4 CM RCS HEATERS MNA 1 

$95 PILOT VALVE MNA AND DIRECT“ 

9.0033,. (@3 ,6 



MAIN B DC POWER 
CSM 101 

M06 229 5233:? 
3R8 6827 MB}: 8 

~L__.."‘ M L »  SCS-PITCH-MNB RCS 
3°“ ’2 C324 3‘ , scs LOGIC PWR 2/3-MNB 

”14333315“ , SM RCS HEATERS-MNB-QUAD c A ca42 10A RCS PROPELLANT ISOLATION-MNB. SM RCS QUAD A&C HELIUM AND PROPELLANT GROUP 2 A M  ISOLATION VALVES. CM RCS SYSTEM 2PROPELLANT ISOLATION VALVES c329 :9364 5“ g. ORDEAL 
.____..:‘A AWL... scs SYSTEM‘MNB 

cakoups E’Kéfi-E‘LL scs AIC ROLL l-MNB 
c331 Aroma 15" 4 scs AIC ROLL 2-MNB 

wwEHH’KflP—Z—ZL—q scs LOGIC PWR 1/4-MNB 
3 .HAéB—Z-L scs YAW-MNB {HA:CBB7 7. 5A , 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 543353 5" + EMS-MNB @339?" #55330 7. 5A ’ SPS HELIUM VALVE, SPS INJECTOR A A'caoo 15A PRE-VALVE B-MNB u—-—-o .._..__._._.. scs BID ROLL l-MNB 30A A can 15A .———————._. scs BID ROLL 2-MNB GROUPS A 6826 3A 0335 .___..____.. sps HEATERS/GAUGING-MNB 

«fifiwm’fi-‘ESL scs DIRECT RCS MNB 
.HAo-‘Zw—L RCSLOGICMNB 

w .mAM.  SPS PILOT VALVE MNB AND DIRECT ULLAGE PUSHBUTTON MNB A case 20A h—o o——-———-—> CM RCS HEATERS MNB 2 

9.00351 ((6),, 



BAI  I|:KY A&B POWER 
CSM IO] 8. SUBS sps BAT BUS A 

m we 229 M00 8 
Class 

A 20A 5A 

BATTERY A owi—p SPS GIMBAL moron CONTROL-PITCH l-BAT A 

ACB33 15AM sps GIMBAL MOTOR CONTROL-YAW l-BAT A 
A0845 5A ELS BAT A 

A SAP—.081 SECS-ARM A-BAT A 

L SECS-LOGIC A-BAT A 

EPS m BUS B 
an M00 229 M00 8 

cm v BUS H—«A A L  ens 3-BAT s 8 20A 5A 
ca32 BATTER” Q M  sps GIMBAL moron CONTROL-PITCH Z-BAT a 

Acm 15A°'—_' sps GIMBAL MOTOR CONTROL-WM Z-BAT B 
0846 ’5:.___, ELSe-BAT B 

Acsz 5A.——-+ SECS-ARM B-BAT 3 
Am ~ IMP—9 SECS-LOGIC B~BAT 3 

Wm} 
P-ooaaoéie! 73 



MAIN A DC POWER 
' me 229 CSM 103 8.104 
MAIN EPS MNA - 
BUS A 6&3” MDC a 
NumgAh—mH-OA? c313 "’5 : scscommomecr 1 MN A 

.95: cam 5‘ 4 SCSCONTRIDIRECTZ MN A 
{Mi CB7? 3“ ; scs DIRECT ULLAGE MN .A 
0...": CW :2: : cm HEATERS 1 - MN A 

6R0 P Jpn-0A: C343 ; RCS LOGICMN A 
cm" 2 “"3.- CB“ :2 -,— sps PILOT VALVES MN A 

.. A: - 5“: c315 :- scs ROLL A/c MN A 30A A C811 15A: caazcaoup = ; scs SYSTEM MN A A 4 A can 15A o-maor—w—a r0825 3A : scs ROLL‘BID MN A 
"J“: 4-,- sps .HEATERIGAUGING MN A 
M": c329 7'” *4,— sps HELIUM VALVE, SPS INJECTOR PRE-VALVE A - MN A GROUPI - - cm “A: 2:: I: 4: EMS MN A 

”Ma's;- c’": 863 t scs PITCH MN A - R05 
”4": c 3“ ; scs LOGIC POWER 11.2 MN A 

7 5A u—o’l‘: c2443 7 5A ~=~ scs CONTRIAUTOMN A 
.HAJ ' -,— SM RCS HEATERS MN A - QUAD D ' cRo P3 “Ages“ 10A 4_ RCS PROPELLANT ISOLATION, HELIUM AND PROPELLANT ISOLATIONVALVES SMRC‘S CE): A' c321 15A 7 QUAD B&D.PROPELLANT ISOLATION VALVES CMRCSI ..——.-—o = - r scs YAW MN A - RCS W 30A A cazs 3A : c339 7 5A :- scs LOGIC POWER 314 MN A .. 

A; *4» SM RCS HEATERS MN A - QUAD 3 SM RCS QUAD B a. o HELIUM AND monum- 
ISOLATION VALVE POSITION INDICATORS AND CM RCS SYSTEM 1 PROPELLANT 
ISOLATION VALVE INDICATOR mu «3,, 



'33: $3193 msma GROUPS 
c335 M00 8 
A A‘cm 5A 

nun—nu—O M M  - 

30* AA can 10A 
A:CB73 3A 

‘HA: case 20A 
A3344 15A 

GROUP 2 ‘EoAfcsoo 10A c1329 L... s ' 
A A3316 15A 
30" A cmz 15A 

C833 GROUP 4 : 
A A can 15A 

O-I-----O 3 

30A A:C826 3A 
A‘ C353 5A 

GROUPI ' c327 A3330 7. 5A 
A A‘cszo 15A 

o--—---o r 
30A A32862 3A 

ALCBIS 5A 
A5338 7. 5A 

GROUP3 A 10A 
ca31 =6“? 
A A C822 15A 

o—-—-—-——o o—---—-0--o : . 

N 305- A 0864 5A 
{F—O 3— 

‘HA: c324 3A 
A c337 7.5A 

--o :- 

v 
1!

 
‘7

 

MAIN B DC POWER 
CSM 103 8. 104 

scscommomecn MN B 
scsco~mmmec12 MN 3 
scs DIRECT ULLAGE MN 3 
CM HEATERSZ - MN B 
RCS LOGIC MN 3 
SP5 PILOT VALVES MN 3 
scs ROLL AIC MN 8 
scs SYSTEM MN B 
scs ROLL BID MN B 
sps HEATERS/GAUGING MN B 
EMS MN B 
595 HELIUM VALVE. sps INJECTOR PRE-VALVE 3 MN 3 
scs PITCH MN B - RCS 
scs LOGIC PWR 1/4 MN 8 
SCSCONTRIAUTOMN B 
SM RCS HEATERS MN 8 - QUAD C 
RCS PROPELLANT ISOLATION MN 8 HELIUM AND PROPELLANT ISOLATION VALVES SMRCS 
QUAD A820 PROPELLANTISOLATION VALVES CMRCS 2 
$65 YAW MN 8 - RCS 
ORDEAL MN B 
SCS LOGIC PWR 2/3 MN 8 

SM RCS HEATER MN B - QUAD A SM RCS QUAD A‘& C HELI UM AND PROPEMW' 
ISOLATION VALVE POSITION INDICATORS AND CM RCS SYSTEM 2 PROPELLANT VALVE ' POSITION INDICATOR _ ‘ 45:3. 

women @380 



MAIN A DC POWER 
M00 229 

MAIN EPS MNA _ 
3x A cgacyfips MM 3 

._ 3:; #5: can 10A 
‘HA: cam 5A 
‘ A: can 3A 
”4‘25”“? 20A 

A can 15A 
1 H  3* . 

GROUPZ . L‘A CB6810A 0828 *~ 
A A c315 15A 

0—in—4 3 

C?£GROUP A‘ can I” A 4 A can 15A 
.-----------0 % 

30A AA c325 3A 
AA cm 7. 5A 

GROUPI ' as A cm A:C 2 5 
A A 0819 15A 

OI—III—I—IO 3 

30* A; C863 3A 
AL can 5A 
A; c1340 7. 5A 

GROUP3 A can 10A 
C330 3 
A A 6821 15A 

.———-——G 3 

30A ,5 cm 3A 
A: (2339 7. 5A 

SPS LINE HTRS 
6346 
A. w—-—-—-—o r 
20A 

V
 

V
 

v 

CSM 106 AND SUBS 

SCSCONTRIDIRECT 1 MN A 
SCSCONTRIDIRECTZ MN A 
$05 DIRECT ULLAGE MN A 
CM HEATERS l '- MN A 
RCS LOGICMN A 
SPS PILOT VALVES M A 

SCS RQL AIC MN A 
SCS SYSTEM MN A 

# SCS ROLLBIDMN A 
SPS GAUGING MN A 
SPS HELI UM VALVE. SP5 INJECTOR PRE-VALVE A - MN A 

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

SCS CONTRIAUTOMN A 
SM RCS HEATERS MN A - QUAD D 

a RCS PROPELLANT ISOLATION, HELIUM mo PROPELLANT ISOLATION VALVES smacs 
OUAD B&D.PROPELLANT ISOLATION VALVES CMRCS l 
SCS YAW MN A - RCS 

“ SCS LOGIC POWER 3M MN A 

v 
V

 

SM RCS HEATERS MN A - QUAD B SM RCS QUAD B & D HELIUM AND PROPELLANI 
ISOLATION VALVE POSITION INDICATORS AND' CM RCS SYSTEM 1 'PROPELLANT 
ISOLATION VALVE INDICATOR «“5 
SP5 LINE HEATERS A 9.003” W31 



MDC 229 
EPS MNB 
GROUP 5 
0835 
A 

‘ M  

MAIN 
BUS B 

GROUP 2 
C829 
A 
30A 

C833 GROUP 4 
A 

“ — n - n fl  

30A 

GROUP I 
0827 
A . r m  

30A 

GROUP 3 
CB3] 

“ M  

30A 

SPS LINE HTRS 
CB4? 

MAIN B DC POWER 
MDC 8 

AA can 5A 
H 

A can 10A 
”II-O 3 

A5373 3A 
{DI-IO - 

A ceoo 20A o—o ; . 
A c344 '15A 

“III-O L 

A0869 10A 
—-0 if 

A5816 15A 
A3312” 15A _ 
A‘CBI8 15A 
Ai826 3A 
A5353 5A 
A‘CBBO 7. 5A 
215820 15A 
A‘ 6862 3A 
A=CB75 5A 
A; 838 7. 5A 
A‘CBIIZ 10A 
A:C822 15A 
A:CBM 5A 
A: c324 3A 
,K:_CB37 7.5A 

0 
{v

 
V
 

CSM 106 AND SUBS 

scscommomscn MN 3 
SCSCONTRIDIRECTZ MN 3 
scs DIRECT ULLAGE MN 8 
CM HEATERSZ - MN '3 
RCS'LOGICMN B 
395 PILOT VALVES MN B 
scs ROLL AIC MN B 
scs SYSTEM MN B 
scs ROLL BID MN B 
595 GAUGING MN 3 
EMS MN 3 _ 
sps HELIUM VALVE, sps INJECTOR PRE-VALVE 8 MN .3 
scs PITCH MN 3 - RCS 
scs LOGIC PWR 1/4 MN B 
SCSCONTRIAUTOMN 3 
SM RCS HEATERS MN B - QUAD C 
RCS PROPELLANT ISOLATION MN B HELIUN‘. AND PROPELLANT ISOLATION VALVES SMRCS 
QUAD A8:C PROPELLANTISOLATION VALVES CMRCS 2 
SCS YAW MN B - RCS 
ORDEAL MN 3 
SCS LOGIC PWR 2/3 MN 8 
SM RCS HEATER MN 8 - QUAD A SM RCS QUAD A & C HELI UM AND PROPELLANT 
ISOLATION VALVE POSITION INDICATORS AND CM RCS SYSTEM 2 PROPELLANT VALVE POSITION INDICATOR ,m. 
595 LINE HEATERS a PM W32 
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HELIUM TANKS (2) 

REGULATOR UNITS (2) 

PRESSURE TRANSDUCERS (z) ‘ 

PROPELLANT UTILIZATION 
VALVE CONTROL (2) 

QUANTITY SENSING SYSTEM 
ACCURAC Y 

SPS DATA 

3600*50 PSIA fill pressure, 4400 maximum operatingpressure, 
capacity 19. 4 cubic ft. each. Inside diameter 40" and a wall thicknes- 
of . 46”. 

Working regulator, (Class I) primary 186:4. PSIG. secondary 
191:4 PSIG. Primary lock-up 195 PSIG. Secondary lockup ZOO PSIG. 
Inlet filter 10 micron nominal, 25  micron absolute. 

(Class II) Normally locked-up (closed) regulator, primary 
181:4 PSIG, secondary 191:4 PSIG. Primary lockup 195 PSIG. 
Secondary lockup '205 PSIG. Inlet filterdO micron nominal, 
25 micron absolute. 

Fuel and oxidizer under pressure setting (SPS PRESS LIGHT MDC-Z) 
157 PSIA. 
Fuel and oxidizer over pressure setting (SPS PRESS LIGHT MDC-Z) 
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 veraa 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 1:. 35% of full 
tank plus +. 35% of propellant remaining separately to 
total fuel and oxidizer .s eparately. 

TLM - Difference between actual quantity on each tank and that 
represented to TLM be within :l:. 35% of full tank plus +. 35% 
of propellant remaining. ’ 



3133 DA TA; 

HELIUM RELIEF VALVE (Z). Diaphragm rupture 219:6 PSIG 
. Filter, 10 micron, 2 5  micron absolute 

Relief valve relieves at 212 psig minimum to 225 psig maximum 
Relief valve reseats at 208 PSIG minimum 
Flow capacity 3 lbs Iminute 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. 

OXIDIZER STORAGE TANK #1 Total tank capacity 11, 284. 69 lbs. 
' Fill pressure 110 PSIA 

Height 154. 47.. 
Inside diameter 45" 
Wall thickness . 05'4" 

OXIDIZER SUMP TANK #2 Total tank capacity 13, 923. 72 lbs. = 57% 
Fill pressure 110  PSIA ’ 
Height 153. 8" 
Inside diameter 51" 
Wall thickness .054'_' ’ . 9 

FUEL STORAGE TANK # 1  Total tank capacity 7058. 36 lbs. 
Fill pressure 110 PSIA - 
Height 154.  47" 
Inside diameter 45” 
Wall thickness . 054" 

FUEL SUMP TANK #2 Total tank capacity 8708. 10 lbs. = 57% 
Fill pressure 110  PSIA 
Height 153. 8" 
Inside diameter 51" 
Wall thickness . 054" 
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TOTAL PROPELLANT 
(IN TANKS) 

ALL PROPELLANT TANKS 

INTERFACE FLANGE FILTER (2) 

ON; BIPROPELLANT VALVE 
CONTROL SYSTEMS (2) 

HEATERS CSM 101, 103 AND 104 

HEATERS CSM 106 AND SUBS 

SPS DATA 

103.4% 
103. 4% 

OXIDIZER 25, 208. 41 lbs 
FUEL 15,  766. 46 lbs 

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

Pressurized to 10:5 PSIG when empty to prevent collapsing of tanks 
(negative pressure of . 5 PSIG will collapse tanks). 

500 micron absolute 

GNZ vessel pressure 2500:50 PSI at 6 8 ° 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 350*15 PSI 

Reseats at not less  than 250 PSI 

12 beaten, 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 
1 2  elements 

6 heaters, 2- elements in each heater, 3 elements in series on the fugl 
side rated at 1 5  watts, 9 . 4  watts and 18.  8 watts, 3 elements in series 
on the oxidizer side rated at 1 5  watts, 9.  4 watts and 18 .  8 watts. 
SPS heater switch position A /  B on MDC-3 supplies 28 VDC to 12 elementp. 
SPS heater switch position A on MDC-3 supplies 28 VDC to 6 elements. 
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ENGINE ( l )  

GIMBAL ACTUAT ORS 

FLIGHT COMBUSTION 
STABILITY MONITOR 
SYSTEM 

SPS DATA 

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

' =  62. 5 to l at nozzle extension exit area. . 
Chamber cooling Ablation and film cooled 
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 PC transducer, displayed on MDC-l through SPS Pc 0: switch to 

SP8 PC c a n  MDC-l .  Green range on indicator 65 to 125% 
(corresponds to PSIA). Normal 95 to 105 PSLA. 

Structural mounting pad offset 4°  to +Y. 
About Z - Z  axis i=4 1 /  2+1/2-0" with additional 1“ for anubbing, (yaw) null 

1°  to +Y thrust vector during engine thrusting. 
About Y -  Y axis 5:4 1 / 2 + l / 2 -  0 °  with additional 1" for snubbing, (pitch) null 

2 °  to +2 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 .  O 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 

180:1:18 g ' s  peak to peak for 70:20 milliseconds, or 360 3': for 
30 milliseconds, 500 to 5000 cycles per second ‘ 
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SPS INSTRUMENTATION POWER 
MDC 5 
MN A MDC 276 
E55 INSTR CB4 INSTR PWR INSTR PWR 28V INSTR PWR 

2"}"v%c M W  SZBAR42 spasm? sec 6N2 TNK PRESS 
. 15A ' SPMZBH BALL VALVE POSITION 23 M 

SPNZSH BALL VALVE POSITION 43 TLM mac 5 SUPPLY spoozon BALL VALVE POSITION 1A MN 3 smos BALL VALVE POSITION 3A 
:55 INSTR ‘ 4 52mm 5900359 HEL TANK PRESS M0c~3 

MN 3 A 
as we I: |'—‘m°"’|"" H - — .  spam nu ma ramp rm 

4 %  590931? ox INTERFACE PRESS TLM 

‘ 528AR6 smooop FUEL muss mss 
W 5900491 TEMP ox ENG mouse 

W smosrr TEMP n FUEL DISTR LINE TLM 
me 276 5 R17 smasr TEMP ENG VALVE aoov 
cg msm PWR 23v 

,...___.. 523A - 528',” spoozzn BALL VALVE POSITION 13 TLM 5A POWER . 59002411 BALL VALVE POSITION 33 um 
SUPPLY spoozm BALL VALVE POSITION 2A 

spooz9n BALL VALVE POSITION 4A 
o—r-—-> spoon? CHAMBER PRESS 

/ o—.-—. spooooP PRI 6N2 TNK PRESS 
0-O-——> swamp HEL TANK PRESS TLM ~ 
« W  $909309 FUEL INTERFACE PRESS mm 
‘ W  51200039 ox ULLAGE PRESS 

‘ W  spoom TEMP FUEL ENG mount 
‘~ * sroosa TEMP n ox DISTR LINETLM 

“5099116033 ‘ 92 
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Crew Display 

MDC 3 

M D C Z & 3  

M D C Z & 3  

M D C 2 & 3  

Measurement 

HELIUM TANK 
PRESSURE 

HE LIUM‘ TANK 
PRESSURE 

HE LIU'M TANK 
TEMPERATURE 

FUEL ULLAGE 
PRESSURE 

OXIDIZ ER 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 

SP3 MEASUREMENTS 

Measurement 
Number 

SPOOSSP 

SPOOOIP 

SPOOOZT 

SP0006P 

SP0003P 

SP06SSQ 

SPO657Q 

SP0656Q 

SP0655C) 

Range 

0+5K PSIA 

0+5K PSIA 

- 100+200°F 

O+25O PSIA 

04-250 PSIA 

0+60% 

0+50% 

0+60% 

0+50% 

Signal 
Conditioner 

. SZSAR161 

SZBAR3 

SZ8AR4 

SZBAR6 

SZ BARS 

013- lAlOl  

Cl3-1A101 

Cl3-1A101 

Cl3-1A101 

Channel 
Code 

11A10 

10A16 

11A12 

l lA l l  

l 0A3 l 

l OA29 

l OAZB 

l 0A26 

Bit 
Rate 

H2 

H1 

H2 

H2 

H1 

H1 

H1 

H1 

PCM 

PCM 

PCM 

PCM 

PCM 

PCM 

PCM 

PCM 

Operating 
Range 

3600*50 
PSIA 8: 
DECREASE 

3600150 
PSIA & 
DECREASE 

VARIABLE 

1 

> 170 to 195  
PSIA 

J 

' VARIABLE 
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Crow 
Display Measurement 

SENSOR SELECT IN 
PRIMARY 

' PRIMARY FUEL SUMP #2 
PRIMARY FUEL M011. #1 
PRIMARY ox. SUMP #2 
PRIMARY ox. won. #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 
Nuznber 

SP06580 

SP0657Q 

SP0656Q 

SPO6550 

SP06SSQ 

SP0656Q 

SP0657Q 

SP0655Q 

SP0054T 

SP0057T 

SP093OP 

SP0931P 

Range ‘ 

0+6o% 

0+50% 

01-60% - 

0+ 50 % 

0+60% 

0+6o% 

o+loo% 

o+100% 

0+200 °F 

0+200 °F  

0+300 
PSIA 

0+300 
PSIA 

Signal 
Conditioner 

C13- lAlOl  

Cl3~1A101 . 

Cl3-1A101 

C13-1A101 

C13-1A101 

C13- l A l O l  

C13-1A101 

C13-1A101 

SZBARIB 

SZBAR19 

SZSAR178 

SZ BARI 79 

Channel 
Code 

IOA31 

10A29 

10A28 

10A26 

1 0A3 1 

IOAZB 

1 0A29 

1 0A26 

l 0A44 

10A59 

11A152_ 

11A16l 

Bit 
Rate 

H1 

H1 

H1 

H1 

H1 

H1 

H1 

H1 

H1 

H1. 

H1 

H1 

PCM 

PCM 

PCM 

PCM 

PCM 

PCM 

PCM 

15cm 
PCM 

PCM 

PCM 

PCM 

Operating 
Range 

> VARIABLE 

> VARIABLE 

+Z7°F MIN 
+100°F MAX 

VARIAB LE 
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, 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 (EN2 TANK 
PRESS 

SECONDARY GNZ 
TANK PRESS 

BALL VALVE 
POSITION lB-  

BALL VALVE 
POSITION 1A 

BALL VALVE 
POSITION ZB 

BALL VALVE 
POSITION 2A 

BALL VALVE ‘ 
POSITION SB 

Measurement 
Number 

SPOO48T 

SP0049T 

SP0043T 

SPO6OOP 

SP0601P 

SPOOZZH' 

SP0026H 

SPOOZSH 

SP0027H 

SP0024H 

Range 

0+200 °F 

04-200 °F 

04-200 “F 

0+5K PSIA 

0+5K PSIA 

O+9O DEG 

0+90 DEG 

0-1-90 DEG 

0+90 DEG 

.o+9o DEG 

Signal 
Conditioner 

SZBARZO 

SZBARZI 

SZBARI? 

SZBAR41 

SZBAR4Z 

C13-1A101 

Cl3-1A101 

C13- lAlOl  

Channel 
Code 

IDA“? 

lOAlZO 

10A37 

10A10 

lOAl'l 

11A31 

11A32 

11A33 

Bit 
Rate 

H2 

H2 

H1 

H1 

‘H1 

H1 

H1 

H1 

Operating 

PCM 

PCM 

_ PCM 

PCM 

PCM 

PCM 

PCM * 

PCM J 

Range 
+45 to +75°F CSM 101 
, 103 and 104 
+70 to +90.°F CSM 106 
and subs. Redline 
markings at +27 and 
+100 °F. 

1 .  125 VDC=45 °F 
1 .  812 VDC=7O °F 
1 .  95 VDC=75 °F 
2. 362 VDC=90'F 

+27°F  min. 
+100°F  max. 

- 25001150 
PSIA AND 
DECREASE 

OPEN 0R 
CLOSED 
(0° or 90°) 
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V 5  V "  l u l l - P “ ,  

MDC 3 

MDC 3 

MDC l 

MDC 2 

me aaure mtnr 

BALL VALVE 
POSITION 3A 

BALL 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 
CURRENT** 
PITCH DIFFERENTIAL 
CURRENT** 

SPS SOLENOID 
DRIVER # 1  

SP5 SOLENOID 
DRIVER #2  

LOWER SURFACE 
HE LIUM TANK 2* 

UPPER SURFACE 
HELIUM TANK 1* 

Number 

SPOOZBH 

SPOOZSH 

SPOOZ9H 

SP066 l P 

SP0061 T 

SP006ZT 

CH3517H 

CH3518H 

CH3667C 

CH3666C 

CH3 604x 

CH3605X 

.SA4497 T 

SA4496 '1‘ 

Range 

o+9o DEG 

0+90 DEG 

0+90 DEG 

0+150 PSIA 

0+600 °F 

04-600 °F 

- 5 .  0 to 
+5.  0 DEG 

- 5 .  O to +5.  0 
DEG 
- 0 .  835 to 
+0. 835 AMP 
- 0 .  835 to 
+0. 835 AMP 

EVENT 

EVENT 

.O+100°F ' 

0+100°F 

Conditioner 

Cl3-1A101 

SZ8AR9 

COLLINS 
C13-1A106 
COLLINS 
C13- 1A106 

SCS 

SCS 

SCS 

SCS 

SCS 

SCS 

Code Rate 

11A34 m 

12A14 H1 

10A47 H1 

10A49 H1 

12A8 H1 

12A10 H1 

12A16 H1 

22A4 H1 

1 1134.4 E2 

11129-4 E2 

10A80 H1 
F- 12 2HL—46 
10A77 H1 

PCM 

PCM 

PCM 

PCM 

PCM 

PCM 

PCM 

PCM 

PCME 

PCME 

PCM 
FQ 
PCM 

F - l Z  2HL-45 FQ 
*CSM l O l  ONLY 

**CSM 103 AND SUBS 

Range 

OPEN QR 
CLOSED 
( 0 °  or 90°) 

95 to 10,5 
PSIA during 
burn. 

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

VARIABLE 

OFF ON 
EVENT 

VAR IAB LE 



Crew Display Measurement 

TEMP BAY 2 OX TANK 
SURFACE 

TEMP BAY 3 OX 
TANK SURFACE 

TEMP BAY 5 FUEL 
TANK SURFACE 

TEMP BAY 6 FUEL 
TANK SURFACE 

OX TRANSFER LINE 
ENTRY SUMP TANK 

FUEL TRANSFER 
ENTRY SUMP 'TANK 

NOZZLE OUTER 
SKIN NO. 1 TEMP'I‘ 

PITCH GIMBAL 
ACTUATOR CASE 
TEMP* 

SPS HELIUM PRESSURI- 
ZATION PANEL TEMP* 

ox LINE INTERFACE 
TEMP DOWNSTREAM 
OFINTERFACE* 

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

Measurement 
Number 

SA23‘77T 

SA2378T 

SAZ379T 

SAZ380T 

SAZ400T 

SAZ401 T 

SPOO SOT 

SPZOSST 

SPZOIZT 

SPZO95T 

'SP2096T 

Range 

- 1 OO+ZOO °F 

- 100+200 °F 

-100+200 °F 

- 100+200 °F 

~100+200 °F 

-100+200 °F 

-260+2500 °F 

- 100+200 °F 

-100+200°F 

- 100+200°F 

’ -  100+200 °F 

Conditioner 
Channel 

Code 

10A142 

10A137 

10A139 

lOA140 

10A143 

10A145 

11A131 

11A133 

11A132 

11A134 

11A135 

Bit 
Rate 

H1 

H1 

H1 

H1 

H1 

H1 

H1 

H1 

H1 

H1 

H1 

Operating 
Range 

PCM ‘ 

PCM 

PCM 

PCM 

PCM 

PCM J 

F0 

F0 

FQ 

FQ 

FQ 

*CSM 101 ONLY 

> VARIAB LE 
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HELIUM TANKS (4) 

REGULATOR UNITS (8) 

*HELIUM COMMON MANIFOLD 
PRESSURE TRANSDUCERS (4) 

*‘I‘SECONDARY FUEL PRES- 
SURE TRANSDUCERS (4) 

CHECK VALVES - FILTERS 

HELIUM RELIEF VALVES (8) 

PRIMARY FUEL TANK (4) 

*CSM 101 tnd 103 
**CSM 104 and subs 

SMRCS DATA 

4150*50 PSIG at. 7055’ during servicing, after servicing setting on 
launch pad 70:l=10°F. 

Capacity 1 .  35 lbs. 
Internal volume of 910:5 cubic inches 
Weight 11 .  5 lbs. 

Filter 2 5  micron nominal, 40 micron absolute 
Primary 181=l=3 PSIG with a normal lock-up of 18315 PSIG. 
Secondary lock-up of 18715 PSIG. From lock-up pressure do not drop 

below 182 PSIG or rise above 188 PSIG. 

Illuminate Caution and Warning light on MDC-Z (SMRCS A, B,  C, D). 
Under pressure 145 PSIA nominal 
Over pressure 215 PSIA nominal 

40 micron nominal, 74 micron absolute, one at inlet to check valve unembly, 
one at each test port. 

Diaphragm rupture at 228:8 PSIG 
Filter, 1 0  micron nominal, 25  micron absolute 
Relief valve relieves at 236. 5=|=11. 5 PSIG. 
Relief valve reseata 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. 

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 2 1 5  PSIA when heated to 85°F.  

Outside diameter 12. 62" maximum ' 
Length 23 .  717" + . O60" - . 000" 
Wall thickness . 017" to . 022" 
Helium inlet port 1/4",  fill and drain port 1 / 2 "  
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PRIMARY oxmxznn TANK (4) 

SECONDARY FUEL TANK (4) 

SECONDARY OXIDIZER TANK (4) 

IN LINE FILTERS (8) 

ENGINE ( l 6 )  

SMRCS DATA 

Combined pr0pe11ant 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" 

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" 4- .040" - . 000" 
Wall thickness . 022" to . 027" 

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" 

5 micron nominal, 1 5  micron absolute 

1000 second service life, 500 seconds continuous, cnptblo of 10,  000 
operational cycles. 

Expansion ratio 40 to l at nozzle exit 
Cooling - Film and radiation 
Injector - Pre-mix ignitor one on one unlike impingement, 8 fuel annulu- 

for film dealing 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 lbs. 
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, and104 

HEATER THERMO SWITCH 
CSM 106 and Subs 

SMRCS DATA 

Illuminate Caution and Warning light on MDC-Z (SMRCS A, B, C, D) 
7 5 ° F  nominal 

205° nominal . 

#2 #1 
Open at 134°F Open at 1 1 8 ° F  
‘Close at 115°F Close at 70'°F 
Minimum spread 9 ° F  36:3. 6 Watts per element 
361:3. 6 Watts per element nominal 
Two #1 thermo-awitchen per quad and one #2 thermo-switch per quad. 

Open at 134°F 
Close at 115°F 
Minimum Spread 9 ° F  
361:3. 6 watts per element nominal 
Two per quad 
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SM RCS INSTRUMENTATION POWER 
M00 5 . 
MN A MDC 276 
E55 INSTR 083 INSTR PWR 

M“ A A ' +—> sasoow HEL TANK PRESS 28 we I: |"‘°15A°"'"""T_‘5A"—_’-—_T__‘ $28“ ——> snsom HEL TANK TEMP 
‘3 --> snsozsu HEL PRESSITEMP RATIO 

QUAD A ~——> SR5729P MANF PRESS 
‘ 'ggvTRR * —v SR5733P ox LINE PRESS 

-—-> SR5065T PKG TEMP mac 5 { r—v SR5737P FUEL LINE PRESS MN 3 . , ass INSTR —v SR5003P HEL TANK PRESS MN 3 A -—> SR5015T HEL TANK TEMP 23 wow—0 _°-D|--47 33313 —-v snsozw HEL PRESS/TEMP RATIO 15* L-—-——u INSTR —-> SR5820P ox LINE PRESS 
PWR *—-> SR5822P FUEL LINE PRESS 

--> SR5817P MANF PRESS 
‘_____J""—' SR5067T PKG TEMP 

me 276 r—' snsooznD HEL TANK PRESS 
CB4 INSTR PWR INSTR PWR 523,410 —* SR5014T HEL TANK TEMP 

PWR ‘-—> SR5780P 0X LINE PRESS 
‘—"" SR5784P FUEL LINE PRESS 
T—‘V SR5066T PKG TEMP 

' F—v SR5004P HEL TANK PRESS 528m -—> SR5016T HEL TANK TEMP 
w-——--u INSTR ~—--> SR5821P 0X LINE PRESS . PWR —-> SR5823P FUEL LINE PRESS 

-—-v SR5830P MANF PRESS ‘ r—v snsoosr PKG TEMP 

- P-6061A(@) '0‘ 



Crew Dis phy 

MDC-Z 

MDC-Z 

MDC-Z 

MDC-Z 

MDC-2* 

MDC-2* 

MDC-Z'l' 

MDC-2* 

MDC-Z 

MDC-Z 

MDC-Z 

MDC-Z 

Measurement 

' Helium k Pro-lure 
A 

Helium Tank Pressure 
B 

Helium Tank Pres-are 
C 

Helium Tank Preuure 
D 

Helium Tank Tempo ra- 
ture A 

Helium Tank Temper - 
afure B 

Helium Tank Tgmpor- 
ature C 

Helium Tank Tempor- 
ature D 

Helium Preu [Temp 
Ratio System A 

Helium Preu / Temp 
Ratio System B 

Helium Press / Temp 
Ratio System C 

Helium Press / Temp 
Ratio System D 

SMRCS MEASUREMENTS 

Measurement 
Number 

SRSOOI P 

SR5002P 

$115003? 

$115004? 

SR5013T 

51150141" 

snsms'r 

SR5016T 

snsozsu 

snsozw 

sasozm 

SRSOZ 8U 

*CSM 103 AND SUBS .(TLM CSM 101 AND 81,138) 

Range 

0+5K PSIA 

0+5K PSIA 

0+5K PSIA 

O-l-SK PSIA 

0+100°F 

0+100°F 

\O+100°F 

0+100°F 

0+100% 

0+1 00% 

0+100% 

o+100% 

'SZ 8AR36 (51 9A4) 

Channel 
Code 

Signal 
Conditioner 

828AR36(819A1) l 0A24 

$28AR36(SI9A2) 10A27 

SZ8AR36(SI9A3) 10A30 

mus 

SZBAR164(SI 9A1) 1 1A1 6-3 

SZBAR164(SI9A2) 11A164 

528141164481 9A3) l 1A165 

SZBAR164(SI9A4) 11A166 

szsAm74(319A1) 10A93 

323A13174(519A2) 10A99 

SZBAR174(SI9A3) lOAlOZ 

SZBAR174(SI9A4) l 0A1 05 

Bit 
Rate 

H1 

HZ 

H2 

H2 

H2 

HZ 

H2 

H2 

H2 

PCM 

PCM 

PCM ' 

PCM J 

PCM 

PCM 

PCM 

PCM 

PCM 

PCM 

PCM 

Operating 
Range 

4150*50 
PSIA and 
Decrease 

, VARIABLE 

} VARIABLE 
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. Crew Display 

MDC-Z CSM 
‘ 101 & 103 

MDC-Z CSM 
101 8: 103 

MDC-Z CSM 
101 & 103 

MDC-Z CSM 
101 8: 103 

MDC-Z CSM 
104 8: subs 

MDC-Z CSM 
104 8: subs 

MDC-Z CSM 
104 & subs 

MDC-Z CSM 
104 8: subs 

Measurement 

‘ Manifold Pressure A 

Manifold Pressure B 

Manifold Pressure C 

Manifold Pressure D 

I Oxidizer Line Pres- 
sure A 

Secondary Fuel Pres- 
gure A** 

Fuel Line Pressure A* 

Oxidizer Line Pres-  
sure B 

Secondary Fuel Pres- 
sure B** 

Fuel Line Pressure 3* 

Oxidizer Line Pres-'- 
sure C 

Secondary Fuel Pres- 
sure C** 

Fuel Line Pressure 0" 

Oxidizer Line Pres-  
sure D 

Secondary Fuel Pres- 
sure DIM 

Fuel Line Pressure D* 

*CSM 101  and 103  
**.CSM 104 and subs , 

Number 

' SR5729P 

SR577.6P 

SR5817P 

_SR5830P 

$1257 33? 

SR5? 37p 

SR5737P 

SR5? BOP 

SR 57 84P 

SR5784P 

SRSBZOP 

SR5822P 

SR5822P 

SR5821P 

SR5823P 

SR5823P 

Range 

o+4oo PSIA' 

o+4oo PSIA 

o+4oo PSIA 

o+400 PSIA 

0+300 PSIA 

o+4oo 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 

0+ 400 PSIA 

0+ 300 PSIA“ 

Conditioner 

SZSAR44(SI9A1) 

SZSAR44(SI9AZ) 

szaAR44(319A3) 

SZBAR44(SI9A4) 

SZSAR170(SI9A1) 

528AR171(519A1) 

SZBAR171(SI9A1) 

' SZBAR170(SI9A2) 

$28AR171(SI9A2) 

SZBAR171(SI9A2) 
SZSAR170(SI9A3) 

SZSAR171(SI9A3) 

SZ8AR171‘(SI9A3) 
SZBARI?O(SI9A4) 

528AR171(SI9A4) 

528AR171(SI9A4) 

Code 

11A39 

11A40 

11A46 

'11A130  

11A91 
11A23** 

11A92 

11A92 

l 1A93 
11A24** 

l 1A94 

11A94 

11A109 
11A27** 

11A111 

l l A l l l  

l 1A1 10  
11A28** 

‘ l l A l l Z  

11A112 

Rate 

H2 

H2 

H2 

VH2 

H2 
H1 *‘3 

H2 

H2 

H2 
H1** 

H2 

H2 

H2 
H1 an: 

H2 

H2 

H2 
H1 ** 

H2 

H2 

PCM 

PCM 

pom 

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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Crew Display 

MDC -2 

MDC-Z 

MDC-Z 

MDC-Z 

Measur ement 

Main Oxidiz er Outlet 
Temperature 1% 

Main Oxidiz er Outlet 
Temperature 3* 

Main .Oxidizer Outlet 
Temperature 6* 

Main Oxidiz er Outlet 
Temperature D'l‘ 

Main Fuel Outlet 
Temperature A* 

Main Fuel Outlet 
Temperature 8* 

Main Fuel Outlet 
Temperature 0" 

Main Fuel Outlet 
Temperature D* 

A Package Temper- 
ature 

B Package Temper- 
ature 

C Package Temper- 
ature 

D Package Temper- 
ature 

Direct RCS Switch 
.No. 1 Enable** 

Direct RCS Switch 
No. 2 Enable** 

*CSM 101 only 
**CSM 1 0 3  and subs 

LYLE.- . u  I CIIICIIB 

Number 

SA4498T 

SA4499 T 

SA4500T 

SA4501 T 

SA4502T 

SA4503T 

SA4504T 

SA4505T 

sasobsr ' 

SR5066T 

SR5067T 

SR5068T 

CH3601X 

CH3602X 

Range 

o+120 ’F 

0+120°F 

0+120 °F 

0+120°F 

0+120‘F 

0+120’F 

0+120°F 

04-120 '1? 

0+300’F 

0+300‘F 

0+300°F 

0+300’F 

EVENT 

EVENT 

algae“, 
Conditioner 

SZBAR150(SI9A1) 

828AR150(SI9A2) 

SZSAR150(SI9A3) 

SZ8AR150(SI9A4) 

828AR154(SI9A1) 

SZBARI 54(31 9A2) 

SZBAR154(619A3) 

SZBAR154(519A4) 

SZBAR40(SI 9A1) 

szaAR40(519A2) 

SZSAR40(SI9A3) 

szumwsmm) 

SCS 

scs 

UHNWCL 

Code 

F - l Z  ZHL- 
4710A82 

F - l  2 21-11..- 
481 0A55 

F - l Z  ZHL- 
4910A56 

5010A58 

F-lZ'ZHL- 
5110A124 
F - l Z  ZHL- 
5210A125 

F- lZ  ZHL- 
5310A127 

P-IZ ZHL- 
5490A128 

10Al36  

10A17 

10A19 

1 OAZO 

l 1E24-3 

11E24-4 

955 

Rate 

H1 
H1 

'H1 

H1 

H1 

H1 

H1 

H1 

H1 

H1 

H1 

H1 

H1 

E2 

E2 

UPC I c u m ;  

Range 

FQ 
PCM 

FQ 
PCM 

FQ 
PCM 

FQ 
PCM 

FQ 
PCM 

FQ 
PCM 

FQ 
PCM 

FQ 
PCM 

> VARIABLE 

pom j 
75“.? 

> NOMINAL 

PCM to 

PCM 

205 “F 
11 NOMINAL 

PCM 
, OFF 

ON 
PCM J EVENT 

PCM 
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— h _ m  _ II I - ' . . . . }  ' r '  _—'._.._,!' ' _ ' . F ' “ _  ' ' m '  ' ' ' h "  'l; —' 3:“..— 

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) 

‘._,_... 1 - .  . .  ._. . .  _ - .  . 

4:150:50 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 36555 cubic inches at 41550150 PSIG 

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

Filter 2 5  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 34018 PSIG 
Filter, 10 micron nominal, 25  micrOn absolute 
Relief valve relieves at 3461:14 PSIG 
Relief valve resents at no less than 327 PSIG 
Flow capacity . 3 lb/minute at 60°F and 346*14 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. 

Illuminate: Caution and Warning light on MDC-Z (CMRCS l or 2) 
after hélium isolation squib valve actuation. 
Under pressure 260 PSIA nominal 
Over pressure 330 PSLA nominal 

See SMRCS secondary fuel tank 

See SMRCS secondary oxidizer tank 

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



VALVE ISOLATION (4) 
BURST DIAPHRAGM 

ENGINE (12) 

OXIDIZER AND‘FUEL 
BLOWOUT PLUG 

CMRCS DATA 

Rupture at 241*14 PSIG within 2 seconds after rupture pressure is 
reached at any temperature between 40 to 105‘]? 

Filter, 7 5  micron nominal, 100 micron absolute 

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 btse 

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 refraail 

' Pin shear at approximately 200 PSI." 
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CM RCS INSTRUMENTATION POWER 

MDC 5 
E55 msm MDC 276 
MNA . CBl cnooasp HEL MANF 2 * ' 

MN A A A 'NSTR PWR CR0035P HEL MANF l * 
28 voc B A W m h — ‘ m  * “ CROOOIP HEL TANK PRESS ‘ 

CR0003T HEL TANK TEMP 
caooos P FUEL TANK PRESS .. ’ CM RCS 

M00 5 CROOIIP ox TANK PRESS .. 1 
ass msm mac 276 CR2103T -Y TEMP ENG INJECTOR MNB MN ’8‘" 5:2 msm PWR cazuu ccw RTEMP ENG INJECTOR J 

23 we “AH—F4” c28A6 CR0002P HEL TANK PRESS ‘ 
~CR0004T HEL TANK TEMP 
CR0006P FUEL TANK PRESS ..- , CM RCS 
CROOIZP ox TANK PRESS .. 2 
cazuor +v TEMP ENG INJECTOR 
CR2119T cwn TEMP ENG INJECTOR J 
caooaep HEL MANF 2 * 
cnoom HEL MANF 1* 

msm PWR 
“-{ICE cnzloot -P ENG TEMP INJECTOR CM RCSl 

cazuor -P ENG TEMP INJECTOR CM R65 2 

ncsm 104 AND suas 7m- 
» DELETED 0N CSM 104 AND suns P-7027E (fig?) 
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CMRCS MEASUREMENTS 

Measurement Signal Channel Bit Operating 
Crew Display Metnurement Number Range Conditioner Code Rtge Range ‘ 

MDC-Z l Helium Tank CROOOIP 0+5K PSIA CZSARBI 10A18 H2 PCM 4150*50 
Pressure PSIA and 

DECREASE 
MDC-Z 2 Helium Tank CROOOZP 0+5K PSIA CZSARBZ lOAZl H2 PCM 

Pressure 

mac-z 1 Helium Tank cnooosr o+3oo¢r czsmss 10A103 H1 PCM‘ 
Temperature llA55* H2* PCM VARIABLE 

> 
MDC-Z 2 Helium Tank CR0004T 0+300°F CZSAR34 10A48 H1 PCM 

Temperature 11A56* HZ* PCM J 
MDC-Z l Helium Mani- CR0037P 0+400 PSIA CZSARI85 

fold Press* 

1 Helium Mani- CR0035P 04-400 PSIA CZSARISB l l A Z l  H2 PCM W 
fold Preas* 

MDC-Z 1 Pressure CROOOBP 04-400 PSIA C28AR35 11A13 H2 PCM 
Fuel Tank** 285 

MDC-Z 2 Pressure CROOO6P 04-400 PSIA C28AR36 l l A Z l  H2 PCM to 
Fuel Tank** 

MDC-Z 2 Helium Mani- CROOBBP 0+400 PSIA CZSAR186 > 302 
f 1 P * o d ress  K PSIA 

Z Helium Mani- CR0036P 04-400 PSIA C28AR184 l lAZZ H2 PCM 
fold Preu* 

MDC-Z 1 Pressure CROOI 1p o+4oo PSIA C28AR38 11A22 H2 PCM 
Oxidizer Tank** 

MDC-Z 2 Pressure CROOIZP O+400 PSIA CZBAR39 l l A 5 5  HZ PCM 
Oxidizer Tank** 

*CSM 104 and subs 
**De1eted on CSM 104 and subs 
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Measurement Signal Channel Bit Operating 

B 219 

Crew Display Measurement Number Range Conditioner Code Rate Range 

MDC- 101 1-  P Temperature CRZIOOT - 504-50 °F 028AR402 
Engine #14 
Injector 

MDC- 101 l - Y Temperature CR2 103 T - 50+50 “F C28ARZ74 Pre-heét 
Engine #16 required if 
Injector below +48 °F 

approxi- 
MDC- l 01 1 CCWR Temper- CRZI 14T - 50+50 °F CZ8ARZ73 mately 4. 9 

ature Engine #1 2 vdc. If 
Injector heating 

required MDC- l 01 2- P Temperature CR2 1 l 0 T - 50+50 °F 628AR403 heat until 
Engine #24 - 4 8 ° F  i s  

Injector reached or 
20 minutes MDC- 101 2+Y Temperature CRZI 1 6T - 50+50 °F 028AR272 whichever 

Engine #25 is reached 
Injector first. 

MDC- 1 01 ZCWR Temperature CR2 1 1 9T - 50+50 “F CZSAR404 
Engine #21 
Injector 

, 
RCS Activate Signal CDO l 70X EVENT Seq. E2 PCM OFF - ON 

A Z l 9 ’EVENT 

RCS Activate Signal CD017 l X EVENT Seq. E2 PCM 
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CMRCS MEASUREMENTS 

Measurement Signal Channel Bit Operating 
Crew Display Measurement Number Range Conditioner Code Rate Range 

CMRCS Pressurize cnonsx EVENT Seq. 11222-7 E2 PCM ‘ OFF- ON 
Signal A Z? 

> EVENT 

CMRCS Prenurize CD0174X EVENT Seq. 11E23—5 E2 PCM J O F F -  ON 
Signal B Z7 

DIRECT RES CH3601X EVENT Seq. 11324-3 E2 pom ‘ OFF 
SWITCH NO. 1 
ENABLE** ' > ON 

DIRECT RCS SW CH3602X EVENT Seq. 11E24-4. E2 PCM J EVENT 
SWITCH N0. 2 
ENABLE** 

**CSM 103 and subs 

HO" 



AC 
ACCEL 
ACK 
AMP 
AUTO 
AUX 
BAT 
CAUT / WARN 
CCW 
Q. 
CM OR C /  M 
CMC 
CMD 
CONT 
CW 
DC 
DEC 
DEMOD 
ECO 
EDS 
EMS 
EPS 
FCSM 

FT 
GN z 
GPI 
GRD 
GSE 
He 
HI 
HR 
IMU 
IN C 
IND 

ABBREVIATIONS 

ALTERNATING CURRENT 
ACCELERATION 
ACKNOWLEDGE 
AMPLIFIER 
AUTOMATIC 
AUXILIARY 
BATTERY 
CAU TION / WARNING 
COUNTERCLOCKWISE 
CENTERLINE 
COMMAND MODULE f 
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 
0x11) 
POT 
PR1 
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 

I I I  



ABBREVIATIONS (Cont' d) 

S / C  SPACECRAFT T. J .  TOWER JETTISON 
SCS STABILIZATION CONTROL SYSTEM TLM TELEMETRY 
SEC SECOND ' TP TEST PORT 
SEC SECONDARY TV THRUST VECTOR 
SEP SEPARATION TVC THRUST VECTOR CONTROL 
SEQ SEQUENCER V VOLTS 

SM OR 5 /  M SERVICE MODULE‘ XC COMMAND MODULE STATION 
SPS SERVICE PROPULSION SUBSYSTEM XPDNR TRANSPONDER 
SW SWITCH XS SERVICE MODULE STATION 
TEMP TEMPERATURE ‘ 

”‘2 


