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* APOLLO 

LUNAR MODULE SYSTEMS HANDBOOK 

LM-8 VEHICLE 

REV B 

PREFACE 

This document has been prepared by the Flight Control Division, Manned 
Spacecraft Center, Houston, Texas, with technical support by Grumman 
Aerospace Corporation. Information contained within this document 
represents the LM-8 vehicle systems as of January 7, 1971, and the 
information on the individual drawings is valid as of this date 
regardless of the signoff dates in the title blocks. 

This document is a partial revision and should be incorporated into 
the basic document, dated September 15, 1970, according to the re
vision instruction sheet which follows this page. 

The Lunar Module Systems Handbook is intended for specialized use by 
flight controllers in real-time and near-real-time operations. 
Comments concerning the contents of this document should be directed 
to FC4/Mr. James E. Hannigan, Lunar Module Systems Branch, Building 30, 
Room 2069, (713) 483-4626, for all sections except Section 8. Section 8 
comments should be directed to FC2/Mr. Charles s. Harlan, Flight Control 
Operations Branch, Building 30, Room 2026, (713) 483-3918. 

This document is not to be reproduced without the written approval of 
the Chief, Flight Control Division, Manned Spacecraft Center, Houston, 
Texas. 

Approved by: 

a.mes E. Hannigan 
hief, Lunar Module 

~ii=ugene F. Kranz 
/'-v--C~ief, Flight Control Division 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
MANNED SPACECRAFT CENTER 

HOUSTON, TEXAS 77058 

OCT 2 9 1970 
IN REPLY REFER TO: 70-FC4-212 

MEMORANDUM TO: All recipients of the Lunar Module Systems 
Handbook 

FROM 

SUBJECT 

FC/Chief, Flight Controi Division 

Transmittal of Rev A to the Lunar Module Systems 
Handbook 

A spacecraft hardware modification was made to the Descent Propulsion 
System (DPS) cutoff circuitry (Relay CAl.K-20) subsequent to the publi
cation of the basic IM-8 Systems Handbook, dated September 15, 1970. 
The following drawings/figures have been changed to reflect this 
modification and should replace the appropriate basic book drawings. 

Drawing 10.3 
Drawing 10.21 
Figure 10-2 

~ne F. Kranz 
//""'chief, Flight Control Division 
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* APOLLO 

LUNAR MODULE SYSTEMS HANDBOOK 

LM-8 VEHICLE 

REV A 

PREFACE 

This document has been prepared by the Flight Control Division, Manned 
Spacecraft Center, Houston, Texas, with technical support by Grumman 
Aerospace Corporation. Information contained within this document 
represents the LM-8 vehicle systems as of October 29, 1970, and the 
information on the individual drawings is valid as of this date 
regardless of the signoff dates in the title blocks. 

This document is a partial revision and should be incorporated into 
the basic document, dated September 15, 1970, according to the re
vision instruction sheet which follows this page. 

The Lunar Module Systems Handbook is intended for specialized use by 
flight controllers in real-time and near-real-time operations. 
Comments concerning the contents of this document should be directed 
to FC4/Mr. James E. Hannigan, Lunar Module Systems Branch, Building 30, 
Room 2069, (713) 483-4626, for all sections except Section 8. Section 8 
comments should be directed to FC2/Mr. Charles S. Harlan, Flight Control 
Operations Branch, Building 30, Room 2026, (713) 483-3918. 

This document is not to be reproduced without the written approval of 
the Chief, Flight Control Division, Manned Spacecraft Center, Houston, 
Texas. 

Approved by: 

§.~t:A 
Chief, Lunar Module Systems Branch 

~?.~ 
~ene F. Kranz 

Chief, Flight Control Division 

ii 



• 
• 

• 

• 
• 

* 
APOLLO 

LUNAR MODULE SYSTEMS HANDBOOK 

LM-8 VEHICLE 

PREFACE 

This document has been prepared by the Flight Control Division, Manned 
Spacecraft Center, Houston, Texas, with technical support by Grumman 
Aerospace Corporation. Information contained within this document 
represents the LM-8 vehicle systems as of September 15, 1970, and the 
information on the individual drawings is valid as of this date 
regardless of the signoff dates in the title blocks. 

This handbook is a complete reissue replacing the Lunar Module Systems 
Handbook originally published on January 17, 1969, and ·all subsequent 
updates through Change 9 published February 20, 1970. Any change to 
the LM-8 handbook will be distributed to Flight Control and Flight Crew 
personnel only. 

The Lunar Module Systems Handbook is intended for specialized use by 
flight controllers in real-time and near-real-time operations. 
Comments concerning the contents of this document should be directed 
to FC4/Mr. James E. Hannigan, Lunar Module Systems Branch, Building 30, 
Room 2069, (713) 483-4626, for all sections except Section 8. Section 8 
comments should be directed to FC2/Mr. Charles s. Harlan, Flight Control 
Operations Branch, Building 30, Room 2026, (713) 483-3918. 

This document is not to be reproduced without the written approval of 
the Chief, Flight Control Division, Manned Spacecraft Center, Houston, 
Texas. 

Approved by: 

fJ:re1!nll4§,,r 
Chief, Lunar Module Systems Branch 

Division 

ii 
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* APOLLO 

LUNAR MODULE SYSTEMS HANDBOOK 

LM-8 VEHICLE 

REV B 

REVISION INSTRUCTION SHEET 

Update this document in accordance with the following instructions: 

Remove and replace the following revised pages: 

ii 9-21 
iia 9-22 
iii 9-24 
iv 9-25 
V 9-26 
vi 9-28 
1-1 9-29 
1-2 9-30 
2-7 _(Fig 2-4, Sh 3) 9-31 
2-9 (Fig 2-4, Sh 5) 9-32 
5-5 (Dwg 5.4) 9-33 
7-3 (Dwg 7 .2) 9-34 
8-3 (Dwg 8.2) 11-1 (Dwg 11.1) 
8-4 (Dwg 8. 3) 11-2 (Dwg 11.2) 
9-7 (Dwg 9.6 12-5 (Dwg 12.2) 

iia 
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LM-8 VEHICLE 
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REVISION INSTRUCTION SHEET 

Update t his document in accordance with the following instructions: 

Remove and replace the following pages: 

ii 
V 

vi 

10-4 (Dwg 10.3) 
10-42 (Dwg 10.21) 
10-46 (Figure 10-2) 

Add the f ollowing new page: 

iia 

iia 
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1.1 GENERAL 

SECTION 1 

INTRODUCTION 

LM- 8 
REV B 

This handbook has been prepared to represent the LM.- 8 vehicle. GAC Level III drawings and engineering 

orders were used to generate LM -LSH schematics as indicated i n paragraphs 1 . 2 and 1 . 3 . 

1.2 TELMU DRAWINGS 

1.2 . 1 

1.2 . 2 

1.2.3 

1.2 . 4 

1.2 . 5 

1. 2 . 6 

1 . 2 . 7 

1.2.8 

Section 2 (Structures) 

Figure 2- 1 

Figure 2- 4 
(Sheet l of 5) 
(Sheet 2 of 5) 
(Sheet 3 of 5) 
(Sheet 4 of 5) 
(Sheet 5 of 5) 

Section 3 (Crew Systems) 

Drawing 3 . 1 

Drawing 3.2 

Section 4 (Pyrotechnics) 

Drawing 4.1 
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+ABbE-1-1.- S'fANDAR!,ABBREVIATIONS AND ACRCN/MS FOR LM DOCLMENTATI ON 

AAF>----,~Jt±O APPUGATIONS PRCGRl'M 

AAP ANALCG AUTO PILOT 

AC ALTERNATING CURRENT 

ACA- ATT,TUDE--GON+RGl±ER-ASSEMBLY 

ACCLM ACCLMvLATOR 

ACT ACTUAL/ ACTUATOR 

A/0 ANALCG TO DIGITAL 

AEA --ABElR"l' lcE€'FRONI €5 ASSEMBLY 

AEAA ASCENT ENGINE ARMING ASSEMBLY 

AELD 

K,C 

K,S 

ALIGN 

ALM 

ALT 

l>M 

/>MP 

/>MP-HR 

ANT 

✓Af:f 

/Ji?. 

ARM 

ASCENT ENG !NE 0\ Oil DEVI CE 

AUTa,\A Tl C GAi N CONTROL 

ABORT GUrDANCE SECTIIJN 

ALIGNMENT 

ALARM 

ALTIMETER/ AL Tl TUDE/ ALTERNATE 

AMMETER/l>MPLITUDE MODULATION 

l>MPERE 

l>MPERE HOUR 

ANTENNA 

AbfGNMENl' 0PTieA TEEES e0Pe 

ASCENT PROPULSION SYSTEM 

ARMED 

AS·A---JIM 

ASG---ASCENT~ 

ASSEMBLY 

l'SSY ASSEMBLY 

Au.A-- ATTJJUDE TRANSLAT-ION--€0NlROt ASSEMBtY 

ATT 

AUTO 

AUX 

AVAIL 

AZ 

BAT 

BO 

BIP 

BCN 

BPS 

BTS 

B/U 

-CAB 

CAL 

CALC 

CB 

C-BND 

CBL 

ATTITUDE 

AUTa,\ATIC 

AUXILIARY 

AVAILABLE 

AZIMUTH 

BATTERY 

BAND 

BI PROPELLANT 

BEACON 

BITS PER SECOND 

BITS PER Sl>MPLE 

BACKUP 

OON'FR ASS-'\' I 

eAEHN~ 

-

CALIBRATE/CALI BRATI ON 

CALCULATE/ CAL CU LA TED 

CIRCUIT BREAKER 

C-BAND 

CABLE 

I I 

CBW CONSTANT BPNOW IDTH 

CC CONTACT CLOSURE 

EGR!l--e!M'UTER-eC'MPUTEf,rRETICLE DIM'-ER 

CO~R 

U11.1...---,GOYl'b-l~A"FA----WJ~T 

CES CONTR0te Elcf&TR0Nt€ SECTION 

CG 

CHAR 

CKT 

CL 

CLSD 

CMD 

CMDED 

CNTL 

CO2 
C 

CCW1 

Ca-tP 

COND 

CONT 

COOL 

C 

CP 

CPS 

CENTER OF GRAVITY 

CHI\R.l\"CTER

CIRCUIT 

CLOSE 

CLOSED 

CCJ,'MANO 

CCJ,'MANDED 

CONTROL 

CARBON DI OXI DE 

CREW-11\N OPTICAL Alc!GNMENT S IGHT 

CCW1UN I CA Tl ONS 

Ca-tPARE 

CONDITION/CONDITIONING/CONDITIONER 

CONTINUE 

COOLANT 

COSINE 

CCM-1AND P fLOT 

CYCLES PER SECOND 

CRSFD--CROSSFEED 

CRT CATHODE-RAY-TUBE 

CSM CCM-IAND AN ERV I CE MOOJLE" 

C.TG - CAR'fRICX,E -

CUR CURRENT 

cw 
GWEA 

CONTINUOUS WAVE 

CAUT I ON & WARNING ELECTRONICS ASSY 

c.----lX:r.lNtl.ARD--TlelRUSYNG RCS ENG I NE 

0 /A DIGITAL TO ANALCG 

DAC DIGITAL TO ANALCG CONVERTER 

OAP TGlTAC AUTO- PILOT 

DB DECIBEL 

DBM DECIBEL ABOVE 1 MILLIWATT 

DBW 

DC 

OCA 

DECA 

DECR 

DE0A 

DEG 

DEMOD 

DES 

1-4 

DECIBEL ABOVE 1 WATT 

DIRECT CURRENT 

DIGITAL ~D ASSEMBL'( 

DESCENT ENGINE CONIROL ASS EMBLY 

DECREASE 

E>A'fA---1:N,~D-DISPlcAY- ASSEMBLY 

DEGREE 

DEMOOULA TOR 

DESCENT 

• 
• 

• 

• 
• 
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-'fABLE l I. 5'l'ANOARl)-ABBREVTATTCAIIS""IINo-AeR0NYM Rl'H-l:M-00€tMEN'f'AT"I· CON'1'1111UED 

9!ElEE'iTF----99!Ee'IT'lsE~0R 

DFI DEVELOPMENTAL FLIGHT 1NSTRU'1ENTATICX'l 

b11Ell'o>R<----_.,9e..,,,,•,BF,,,-A€E-RE1:1\Y 

DJFF 

DIG 

DI FFERENCE /DI FFERENT I AL 

DIG ITAL 

eH>·-- -rli-1RECT 

DJ SCH DISCHARGE 

DISP DISPLAY 

,,,,,,---""iTVE'RTER-

DL 

-DPLY 

COINLI NK 

Et'A 

DEPLOY / DEPLOYED 

EA.--..O.CIJCA...i.;ICklRAG E-lc~0Nt€5-ASS1:MBL Y 

DSKY DISPLAY AND KEYBOARD 

~ec...,◊---El£(;+~,GA ON'l'R ASSEMBIT 

BEEE-1!;----1Etf:e-T-R-tEA I R€ll I NT-E-RRUWE 

ECS ENVIRONMENTAL C<l'lTROL SYSTEM 

ED EXPLOSIVE DEVICE 

EKG ELECTROCARDJcx;RAM 

EL ELECTROLLN-1JNESCENT 

ELEC ELECTRICAL/ ELECTRICALLY 

EMER EMERGENCY 

EM I ELECTRa-v>GNET IC INTERFERENCE 

EMY..-----i:E;.,X,.J,..p A..,)tli:,...H~~~,f T 

ENBL 

ENG 

ENGR 

EPS 

EQUIP 

ER.Ac 

ERR 

EVA 

EWA

EXT 

ENABLE 

ENGINE 

ENGINEER 

ELECTRICAL PO,,/ER SYSTEM 

EQUIPMENT 

ebEG'l'RON 

ERROR 

EJ>bC>.GEAB ASSl:MBL Y 

EXTRAVEHICULAR ACTIVITY 

XTRAV~R""v J SOR ASSEABL Y 

EXTENO 

F FAHRENHEIT~WAR.....,.,R1e/ST-lffi-R~ 

~f◊◊-1---An"5,IS'E-A59¥-r 

FAI L FAILURE 

FOAi FLIGHT DIRECTOR ATTITUDE INDICATOR 

FHII Fl RE-lf'l-lRE-ROLE 

FL FLAG 

FM FREQUENCY MODULATION 

ER FUGH' ROORESS 

FREQ FREQUENCY 

FWD 

G 

FORWARD 

GRAVITY 

G-AAf.S'TflP,._, - -tGr!IMMBA-~~5~.J GN-ASS.Y 

GE>A---,"11f'1BA DR VE ACTUATOR 

.<; Gt'i'CO 

GMBL 

GND 

GOX 

GSE 

GUID 

HBR 

HE 

GIMBAL 

GROUND 

GASEOUS OXYGEN 

GROJND SUPPORT EQUIPMENT 

GUIDANCE 

HI GH-BIT RATE 

HELILN-1 

HI t·++/l+t ---AAb I H10Ef ALl:+-T-lcJ0E-RA TE 

HI 

HL 

HLD 

H
2
0 

HSD 

HTR 

HY 

HVR 

H/X 

HZ 

! CS 

ID 

IF 

IG 

,fGA 

IGN 

IN 

! NCR 

INST 

INV 

! RIG 

l~fJ~, 
!SOL 

155 

.JVA 

HI GH 

HIGH LEVEL 

HOLD 

WATER 

HI GH-SPEED DATA 

HEATER 

HIGH VOLTAGE 

HOVER 

HEAT EXCHANGER 

HERTZ 

INTERCCM-1UNICATION SYSTEM 

!DENT! Fl CATI ON 

I NTERMEDIATE FREQUENCY 

INNER GIMBAL 

INNER GIMBAL 1\1\CLE 

IGNITI ON 

R'I-HI-REMENif-UNI T 

INLE T 

i'ld~H'JR 

INCREASE 

INSTRUMENTATION 

1~~Wl'n QA,w,~ x~m11Mr,t1Ji1'rTJ()n/ ef)Ou/1 
l_!,- !'U>f:6RENG NTI:GRl'rttN&-8¥1<0-

I NS TRUMENTAT I OO '5¥5'ffM" 

ISOLATI ON 

INERTIAL SENSOR SYSTEM 

l'JT"n/.\11 '(UM P.C.TIVIT1 
JETT J ETTI SON 

R'IVER 

KHZ KILa-iERTZ 

LAT 

1-5 
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BASIC 

TI\BLE 1-1 .- STANDARD ABBREVIATIONS AND ACRCNYMS FROM LM DOCLMENTATION - CONTINUED 

LBR 

LGA

LCG 

LCM-BIT RA TE 

LIGHTJJ',G-.CON+RClb ASSEMBLY 

LI QUfD- COOLC:D G'ARM!:NT 

LCG LANDING 

LDR- t:,U Ei>DEACE...REbAY 

LGC-- - -t:i'Kl:H·0ANGE CCMPUTER 

1:m LIMIT/LIM ITS 

Lla-t LITHII.X'I HYDROXIDE 

LL 1£VEL~UNI.eA'fOR 

LLS LOW-LEVEL SENSOR 

Y-IP-CONAR LE PILOT 

LO LOW 

LCM; LCM; !TUDE 

t.llo-eall!Dltt:; P0JN'H)ES'fGNATOR 

lcR-- --t:l>l'lt:rffl;.l~AR: 

LSB LEAST SIGNIFICANT BIT 

655 ttlNAR StJRPA€E-SENSl~PROBE 

LTG LIGHTING 

L.Yt'-__ ,....,'i:!l'if1(.MBIOCAL TMR 
LV LO;/ VOLTl'GE 

LVL 

MAN 

MAP 

MAX 

"°F 

LEVEL 

MANUAL 

MESSl'GE ACCEPTANCE PULSE 

MAXIMI.X'I 

Ml LD DETONATING FUSE 

MET MISSION ELAPSED TIME 

~ ::---- - 'l'l-!IN-FEEIJER"'COITT1(CT~ 

MFLD 

MIN 

MM 

MOCR 

MOD 

MON 

MPS 

MPX 

MSB 

MSFN 

MTR 

(-) 

NC 

NO 

NORM 

NRZ 

MANIFOLD 

MINIMI.X'I 

MILLIMETER(S) 

MISSICl'I OPERATIONS CONTROL ROOM 

MODULATOR/MODULATION 

MONITOR 

MAIN PROPULSION SYSTEMS 

MULTIPLEX/MULTIPLEXER 

MOST SIGNI FI CANT BIT 

MN\NED SPACE FLIGHT NETWORK 

METER/MOTOR 

NEGATIVE 

NORMALLY CLOSED 

NORMALLY OPEN 

NORMAL 

NON-RETURN-TO-ZERO 

OXYGEN 

ONBOARD 

OVERCURRENT 

OPN OPEN 

OPR OPERATE 

:MIGL!:" 

Ql'..JWsR OPEAAfeR-ERROR 

Oo..---U. ...... IE~SYS. 

JOJ>RU.DE"-A<A b.1<--<O:1t<R~A'RTIM\No-1:tJ1llAR-

OUT OUTLET/OUTPUT 

osc OSCILLATOR 

0/T OVER TEMPERATURE 

QVR OVER 

0VRD OVERRIDE 

OVHD OVERHEAD 

OX OXIDIZER 

PA POWER AMPLIFIER 

PAM PULSE AMPLITUDE MODULATION 

PART PARTIAL 

.PBAT- R'!'.RO BAHER 

PBW PROPORTIONAL BANDWIDTH 

PCM PULSE CODE MOOULATION 

fl._.04,.,JH<la._..,,__,.p..,1 ILSE-€69E-MOOtlt'ATTOlrAl'I071 MI NG 
-fbEGWONI 65 ASSEMBl:Y 

PCT PERCENT 

-teG:w11Ni;;C5>-- -1Pi'tR'lffi'MAArGtr~VfG'A~ 
-<:ONTR0 SYSTEM 

~NS- PRIMAAY"'GOTDANC AND AVTGAHO STEM 

PFS PERCENT FULL SCALE 

· LS INTEGRAT·+ E!IOUtoUS 
ACCEl£REMETER-

PKG PACKl'GE 

6P DIFFERENTIAL PRESSURE 

PLSD PULSED 

Pia;;&----P!lR'fABt.1:L"TFc'SUPPOR SYS TEM 

PM PHASE MODULATION 

PM1>-- - -p1~50R 

PO POWER OUTPUT 

POS POSITION 

pp PARTIAL PRESSURE 

PPS PULSES PER SECOND 

SYSTEM 

PRESS PRESSURE 

PRF PULSE REPETITION FREQUENCY 
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BASIC 

TABLE 1-1.- ST/>NDARD ABBREVIAT!a-6 />ND ACRONYMS FR<l'1 l.M DOCLMENTATION - CONTINUED 

PRIM PRIMARY SIC SPACECRAFT 

12 - PlitS RATIO MOOULATOR GNAI.-GGl'Ol-H-ONER ASSEMBLY 1 

PRN PSEUDORANOOM NOISE SCERA SIGNAL--C0N>ITIONIN:; ELEC1RONICS 

• PR(); PRffiRAM REPLACEABLE ASSEMBLY 

PROP PROPELLANT/PROPULSION -SCS TAB! lei lA'f-MJN--,o.i,e-,cON'!'ROL SYSTIM 

sco SIGNAL CONTROLLED OSCILLATOR 

PSA POWER~ANo SERVO ASSEMBtY SEC SECONDARY /SECOND 

PSIA P<U0S PER Sq.JARE INCH ABSOLUTE SEL SELECT 

PSID POUNDS PER Sq.JARE INCH DLFFERENTIAL SEP SEPARATION/SEPARATOR 

PTA PULSl:TORQUI: ASSEMBLY SEQ SEQUENCE 

PTT PUSH-TO-TALK SET SET /SETTING 

SG SIGNAL GENERATOR 

PVR PRECISION VOLTl'GE REFERENCE 

PWR POWER ER--€Rtt~CAi:-HEL I UM 

PYRO PYROTECHNIC SHFT SHAFT 

QD QUICK DISCONNECT SIG SIGNAL 

QTY QUANTITY SIN SINE 

SLA SPACECRAFrt_AUNCH ADAPTER 

QUAD QUADRANT 

R RIGHT THRUSl"--11\G-.RCS--ENG-I 5/0 SHUTOFF 

RC/UC: REVERSE~ R □RRENT SOL SOLENOID 

RCCRA ROYGH C<M!USTION CUTOFF REPLACEABLE SOY SHUTOFF VALVE 
_ ASSEMBLY SP SPARE 

RCS REACTION CONTROL SYSTEM SPA GNA PROCEssrr-,:;--ASSEMBLY • RCVR RECEIVER S/5 SPMPLES PER SECOND 
RD RELAY DRIVER SSR STAFF SUPPORT ROOM 
RDR RADAR ST STATIC 
REC RECORDER STBY STANDBY 
RECD RECEIVED STGE STl'GE 

REF REFERENCE STR STRENGTH 
REG REGULATOR STRB STROBE 
REL RELEASE SUP SUPPLY 
RET RETRACT /RETURN SUSP SUSPENSION 
REV REVERSE svo SERVO 

RF RAD lO FREQUENCY SW SWITCH 
RFLT REFLECT /REFLECTED SYNCH SYNCHRONIZATION 

SYS 5
-fSJEMi:s ~ o,- T/:!,J? IYI//Vl~/(J ,130 OX TCA THRUST CHPMBER ASSEl1!LY 

RLY RELAY TCP THRUST CHAMBER PRESSURE 

RNDZ RENDEZVOUS . Tl! TH1l~-R<'NICS • RNG RAN:; E / RAN:; I N:; TEMP TEMPERATllRE 
RR REl<le~!~ THROT THROTTLE 
RRE EN~CTRONICS f ER--tlE'ftt'50N-MeTI;J 
RS REMOTED S ITE TK TANK 

RSVR RESOLVER 
~l:tL.ELEC.T_ROII IC S 

RUP+ A.UPIORE- TM TELEMETRY 
RZ RETURN-TO-ZERO TOL TOLERANCE 

• s />ND C SIGNAL AND Co-lDITIONING TRANS TRANS LA TI ON 
5-BND S-BAND TRNFR TRANSFER 
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TRUN 

T/TCA 

TTY 

TABLE 1--1 . -- STANDARD ABBREVIATl<JsS AND ACRONYMS FRCM LM DDCIJ'ENTATI ON -- CONCLUDED 

TRUlsfs!Iet-J 

THRUST/TRANSLATJ<Js CONTROLLER ASSEMBLY 

TELETYPE/TELETYPEWRITER 

~ ---~•ewAJID...Il:lRUSil RCS Et-GINE 

lJ!M-1 

u-tF 

V 

6V 

VAC 

VAR 

vco 
VDC 

VEL 

VHF 

VLV(S) 

VOL 

VOX 

VP! 

VRM 

w 

WB 

W·/.B 

XCVR 

XMTR 

XPNDR 

(~) 

UN5¥1V1CTRl€At-etfoEfHVtHYl>AA21NE 

ULTRA-HIGH FREQUENCY 

VOLT 

CHAt-GE IN VELOCITY 

ALTERNATING CURRENT VOLTS 

VARIABLE 

VOLTl'GE CONTROL OSCILLATOR 

DIRECT CURRENT VOL TS 

VELOCITY 

VERY HIGH' FREQUENCY 

VALVE/VALVES 

VOLUME 

VOICE OPERATED RELAY 

VALVE POSITJ<Js I NDICATOR 

crR~SQIJi\Rl: 

WATT 

WIDEBAND 

A'fER--B(Hl::ER 

ROSS;I-TRANS-

TRANSCEIVER 

TRANSMITTER 

TRANSP<JsDER 

PHASE 

1--8 

LM-8 
BASIC • 

• 

• 

• 
·• 
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TABLE 1-II.- DRAWI NG SYMBOL STANDARDS LM-8 
UAS IC 

Line Designation 

Water 

• • 
Oxygen 

0 0 

Nitrogen 

N N 

Helium 

1111111111111111 

Primary Coolant , z z z 
Secondary Coolant 

X X 
Fuel 

I I I 
Hydrogen 

- - -
Steam 

s s s s 

Suit Loop 

Sense Lines 

Oxidizer 

Others 

(Identification) 

2 . 

1-9 

Buses and Gr ounds 

Commander's Bus 

1M Pilot ' s Bus 

AC Bus · 

V Voltage 
llSA ORB- and Bus 
400 ~ - Frequency 

Floating Bus 

Vxxx ---Voltage 
XXX Name 

System Ground Signal Gr ound 

1 
Frame Ground 

Floating Ground 

6,XX- Name 



TABLE 1-II .- DRAWING SYMBOL STANDARDS - Continued 

l..M-8 
BASIC 

3. MECHANI CAL SYMBOLS 

Mechani cal Filter 

Burst Diaphragm 

I QJ 
'- Low Side 

Venturi 

......r-----l-
---,....--__,--

Vent 

Thrust Neutralized Vent 

_J 
7 

Self- Sealing Quick ; Disconnect 

-l>ffl 

Qui ck Dis connect 

_l><J 
Quick Disconnect 
Fill and Drain 

Fill and Drain 

___ J cap 
Ball Valve 
Actuator 

May be shown 
in depressed 
or partially 
depressed 
position 

Valves - Shown shaded in closed position 

t><1 Open ~ Closed 

1-10 

• 

• 

• 
e 
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TABLE 1-II.- DRAWING SYMBOL STANDARDS - Continued 

3. MECHANICAL SYMBOLS (CONT.) 

Manual Valve 

Check Val ve 

Check Valve with 
Manual Override 

I ----.I _.I..._ -
Or i f i ce 

: 
(Flow Rate) 

Pr essure Regulat or 

Reduced ps i 

Pres sure Regulator with 
Manual Overr ide 

Relief Valve Full Flow 
Cracking 
Reseat Pressure 

~ 

1-11 

Ball Valve 

Ball Valve with 
Inter nal Seal and Dr ain 

Three-Way Valve 

Sol enoid Ope r ated Valve 

(Thr ee- Way ) 

Sol enoid Operat ed Val ve 

(Two-Way ) 

Name (Nor mal Posit ion ) 

U"l-8 
BASIC 

J 



TABLE 1-II.- DRAWING SYMBOL STANDARDS - Continued 

4. PYROTECHNICS 

Interstage Umbilical Cutter 

OR 

-I DX ,....___ Wire 

t 
"D" for 
Descent Stage 

"D" for 
Descent Stage 

"L" for Launch 
Vehicle (SLA) 

Pipe 

Electrical Circuit Interrupter (ECI) 

5. RELAYS 

Momentary Contacts 

Latching Contacts 

Non-Latching Relay 
(De-Energized) 

-o? 
1-•--

--~ 1-•--j Nomenclature 

Latching Relay 

~ ®♦~ 
--oP 1 ___ _ 

@j Nomenclature 

"A" for 
As cent Stage 

1 = ECI #1 = P/ J 174 
2 = ECI #2 = P/ J 173 

1-12 

L.M-8 
BASIC 

• 
• 

• 

• 
• 



• 
6. 

• 

• 

• 
• 

TABLE 1-II.- DRAWING SYMBOL STANDARDS - Continued 

LM-8 
11ASIC 

C/B 2 FUSES. AND MISC SWITCHES 

RI: 

·Push-Button Circuit Break.er 
. Major 

Coax Switch , . . ; XXiXK . . . Title 

: j . - · . '"X·YVV • ' · ·., ., \. Mi"nor 
·; ✓-f . . . -.. '. 4 ; ~ . . . T\ 

. :-·•·--------■ Title . 'I -. . . j • 1· 
~ .;I -;--: · ... ;}()tX:~ ·, · -· • . Name 

'-!: A · .. ~· 
_ ;. ?<]A • I Amperage 

----PWR •I P'N:L-X. _ .. __ xxx l+c/B 
_: :1.1--!~----~ Number 

RF .. Pnl 

Baro Switch 

• 

Close XXX psi or altitude 

Open XXX psi or altitude 

RF 

1-13 

Number 

,General Fuse 

A Amperage 

---6\_p--

Fusistor 

n Resistance 

---~--



TABLE 1-II.- DRAWING SYMBOL STANDARDS - Continued 

7. FLAGS 
Posit ion Flags 
These flag symbols will show all states of a flag. 

Three-Position Flag.-Spring load to the center position 

7 
I 

Two-Position F~ag · 

0 

Annunciator Flag 

xxxxx --

xxxxx 

State of Flag . 

Flag 
Nomenclature 

■ XXXXX- State of Flag 

xxxxx----

xxxxx-------
xxxxx--------

State of Flag 

Flag Number 
Panel Number 

XXXXX - State of Flag 

Fl ag 
Nomenclature 

XXXXX - State of Flag 

XXXXX ------- Flag Number 
XXXXX ------- Panel Number 

Flag symbol will not reflect switch position of the associated switch . 

xxxxx------- Flag Name 

-----1[~]-xxxxx 
xxxxx- - Note to explain 

all states of flag. 

xxxxx _x_x_x_x_x __ _ 
xxxxx Flag Number ( 0 11 

Panel Number 

1-14 

LM-8 
~ASIC • 

• 

• 

• 
• 
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TABLE 1-II . - DRAWING SYMBOL STANDARDS - Continued 

MISCELLANEOUS SYMBOLS 

Telemetry Bubble (LM Only ) 

Measurement 
-~-- Number 

Measurement Name 
Measurement Range 

i--------~--< or Event State 

\o-----◄-:.-:.-:.=,t Ex . l=Safe 
HBR Sample Rate 

LBR Sampl e 
Rate 

SC l or 
SC 2 for 

Transformers 

Polarity dots 
indicate out 
of phase 

Signal Conditioner 
l or 2 Polarity dots 

indicate in 
phase 

Measurements to GSE 

Wire resolver 

Measurement 
Number 

Title 

Range 

Outputs 
(Stator) 

Overview Instrumentation Legend 

Automatic 
Control Only 

□ 

PCM Only 

1-15 

Amplifier 

Antenna 

(Type 

Heater 

Name 
or Function ) 

T 
Value (Watts) 

PCM and Onboard 

L.M-8 
IJASI C 

Pwr 
Input 



8 . 

L.M-8 
BASIC 

TABLE 1-II .- DRAWING SYMBOL STANDARDS - Concluded 

MISCELLANEOUS SYMBOLS (CONT .) 

And Gate 

8 
Nand Gate 

~ 
Or Gat e 

8 
Nor Gate 

~ 
Exclusive Or Gate 

~ 
Electrol uminescent Light 

E.L. 

Control/Si gnal Referenc e 

To ---0 Load 7 

~ From 
~ Source 

Power Reference 

To ~ 
Load ----------V 

r;\____ From 
~ Source 

Component Location Code 
Used to r eference from Control/ 
Display and Overview drawings 
to detail subsystems drawings . 

3 - Drawing Locator Number for the 
given detail subsystem drawing 

K - X Coordinate 
4 - Y Coordinate 

Zone Reference 

A - X Coordinate 
1 - Y Coordinate 

XX .X - When this number appears , 

1-16 

i t refers to another dr awing . 
When there is no number , 
the zone r efers to another 
area on the same drawing. 

• 
• 

• 

• 
• 
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2 STRUCTURES 



6 

5 

4 

3 

2 

DD 
LTR DCN DR E 

COMMENTS , 

cc 
DATE APPROV'-L 

612 225 202 

16 
59---------11---1~~-\--,+F 

107 ------- ~---!f11-Eile~:1 

252 

RIGHT HANO SIDE 
STOWAGE CONSOLE 

N ATIONAL AERONAUTICS & SP-'CE ADMINI STRATION 

MANNED SP .... CECRAFT CENT ER HOUSTON. TEXAS 

LM EQUIPMENT 
LOCATIONS 

264 260 

I 
30l 

SIG•ATURES DATE ,_ _______ ..,_ _ __, 

APP 

DWG NO SIZE LM FEC 

FIGURE 2-2 J 1--L~M~-8- 0~~ti~~t~~:[~~ 
SHEET 'I OF 2 PAGE 2-2 67 . 5 X 23.75 

BB 

400 83 206 711 5 TOWED 

617 

27 

29 

41 

804 --r--11---...l_JI II 
33 

110 
52 

19 88 53 
RHSSC 
LM-8 

CONFIGURATION 

AA z 

502 

257 

803 

25 

22 

713------ - ---on!,II 

220- -----------f.\l 

51 3 

119 

25 

123 

124 

118 71 

y 

RR 

117 

INTIRIM STCftVAGE ASSY 
LM-8 

120 

X 

11-------711 

705 

713 
X = 254 RCS THRUSTER PLANE 

218 

X = 233ASCENT El£1NE THRUST PLANE 

--X = 154 LMOE GIMBAL PLANE 

f--------\..Ll.-----113 

810 806 

V 

+ I 
+X AXIS 
I 

200 

I 

u 

711---_,, 

602 

21 

116 

LHSSC 
LM-8 

21 52 

CONF I GORA TION 
(CONTAINER ASSY, DI SPOSAU 

25 

50 

21 

72 

T s 

109 
LE FT HANO St OE 
STOWAGE CONSOLE 

R 

601 

a 

411 39 , 511 
426 

205 
4 609 

8 00 501 

510 4 01 409 24 

715 616 618 

701 

700 

ltt-''flr-l!I--- 023 

808 807 809 505 500 7 02 703 

AFT EQUI PI\IENT BAY 
(226) COLO RAlt LAYOUT 

LOOKING FORWARD 

706 

p 

6 

5 

4 

3 

2 

TABLE 2·1 . • LM EQUIPMENT MATRIX 

ITEM 

l 

2 

3 
4 

5 

• 
7 

8 

9 

10 

ll 

" 1) 

14 

l 5 
lb 

17 

18 

19 

20 

21 

22 

23 

NOMENCLATURE 

( , CREW PROVISION/DISPLAYS 

COR'S MAIN FLIGHT PANEL {PANEL 11 

SE MAUI FLIGHT PANEL (PANEL 2J 

CDR ANO SE LOW£R MAIN FLIGHT PANEL (PANEL 3) 

CDR ANO SE LOY.ER CENTER PANEL lPANEL 4) 

COFt'S UGHll NC COHT~OL PANEL CPANEL 5 ) 

SE ABORT GUIDANCE PANEL cPAlilEI. 6) 

SE LO'M:R SIDE CONSOLE (PANEL 12) 

SE CENTER SIDE CONSOL.E (PANEL 14 } 

SE CIRCUIT BREAKU P" NEL (PANtl lbt 

COR'S LOWER SIDE CONSOLE <PANEL 8} 

COR'S CIRCUIT 6REAKER PANEL ,PANEL 111 

FLIGHT OIREC TOR ALT ITUOE IHOlC.ATOR (2) 

ENC.INE STOP BIJTTO J>; : 2! 

E.NCINE STA.RT BUTTO~ 

ENGIN[ RATE a, DESCENT SWITCtl 

GLARE SHIELD5 (2} 

MAIN FLIGHT PAMEL Sl'IOCK MOUIHS <8) 

('LSS IN RECIIARG[ STA.J ION 

AOT EYEGUARD ANO FILTER 

PLSS ON r LOOR 

EMPT Y 

NEEDLE NOS[ PU ERS 

UTILITY TOWE L ASSY 

24 E\IA WAIST TETHER", LUN/1,R EQUIP CONVC'tCR ASSY, Pf LOT PR£F£AENCE KIT 

2 5 ll,MM M:t.MOTE CONTROL CABLf 

26 LUNAR BOOTS L2 PAIR) - STOWED 

27 l btnm FILM MAG A.ND PASSIVE RA.Ol i\TION DOSIMETER 

28 EXTRAVEHICUlAk GLOVES • STOWED 

29 MIRROR 

J O EM\J MAINT Ki t Alt() PURCE FITTINGS 

31 
.32 I NTDI M STOWAGE STRAPS 

'33 PILOTS PREFERENCE KIT 

34 INTERIMS TOWAG E S TRAPS 

JS E\I' VI SORS tSTOWED) 

3b PLSS CO~OfNSA.TE CONTAINER ASSV 

37 FOOD 

]8 

39 WATER PROBE (ON END OF PLSS H20 REFlLL HOSEJ 

40 CflECKUS T 

4 1 PILOTS REFERENCE J<IT 

42 F LIGHT DATA KIT {L M FLI GHT PLANA JO PROCEDURES) 

43 RENOZ ltAD" R: A.NTEHNA RELEASE 

44 SEQUENCE CAMERA POWER CORD 

45 Ei;tERGEtfCY WRE:NCH 8 

4 l, DESIGN E.¥ £ !SHOWN THUS + ) 
47 EVA LANYARDS 

48 LAN01NC P01NT OCSICNATOR 

49 OVERflEAO DOCKING RETICLE 

.50 lct.OA C"M ERA/ PK 

51 MEDICAL PACKAGE 

52 MONOCULAR 

53 URINE COLLECT ION ASSY (SMALll 

54 AOT GUA.RO 

55 PGA URUH:: ORA.IN LINC. • S TOWC:O 

Sb URINE TRANSFER VALVE: 

57 

58 

59 

60 

61 
(,2 

63 

64 

•• 
66 

67 

•• .. 
7 0 

71 

72 

73 

74 ,. 
76 

77 

78 
79 

80 

81 

82 

83 

84 

8 5 

•• 

SAMPLE RE TURN CONTAI NER: 

RESl RArnT CORO - STOWEO C2 ) 

EVA RCTRACTABLE: rE lHER 

CONSTANT FORCE TAKC.•UP REEL <2) 

TAKE- UP REEL LOCK1NC CONTROL C2f 

PULLEY SYSTEM (2► 

OVERHEAD DOCKING CONNECTION CRESTRAIHTl 

ARMRESTS - FLIGHT POSITION l ll ) 

CONTI NCE:NCY SAMPLE RETURN CONTA! NER 

ARMRESTS - S TOWEO POSITION (4J 

ARMRESl ATTENUATION CYU NOE.RS t8l 

UTI LITV LIGHTS 

SAMPLE SCALE 

FIXED LADDER 

LMS¥S0ATA 

PLATFORM ANO HAJrtOHAIL.S 

EXTERNAL MANDGRIP 12 ) 

HANOCiRIP • COCKPIT FLOOR 0 ) 

HANDGRIPS - FWD CONTROL PANELS (4) 

HANOGRIP - COCKPIT CCt l1NG 

HANOGRIP 

HANPGRIP + Z27 UPPER 

MANOGRIP - ECS PACl(AG[ - FW0 

HANOGRIP - ECS PACKAGE - UPPER 

FWDWINOOW SKAOE 121 

OOCK.I IIG WINDOWS HADE 

ZONES ITEM 

Q4 

P4 

P2 

Q2 

R2 

P3 

cc, 
cc, 
DDS 

S5 

S5 

P4 

P3,R3 

"' ., 
DDS 

DD5 

Pb, U5 

oo• 

" T2 

Vl 

oo, 
oo, 
DO~ 

US,S4 

0D5 

\/4 ,Kl 

00 5 

U4 , Kl 

AA2 

0 05 

U4 , l<l 

U5 

U5,DD4 

Q5 

T6 

B82 

T 5 

Q4 

P4 

004 

R4 ,P4 

AA2 

R4 

T2 

87 

"8 
89 
90 

9l 

92 

93 
94 

95 

•• 
97 

•• •• 
JOO 

1 01 

102 

103 

104 

105 

107 
109 

ll0 
I ll 
Jl2 

113 
114 
115 
116 

117 
118 

ll9 
120 
121 
122 
12' 
124 

12> 

200 

2 01 
202 ,o, 
204 

,o, 
206 

2 0 7 
2 0 B 
209 
210 

211 
212 
213 

ON SUIT 214 

T6 

T2 

54 ,004 

P4 

U4 

u• 

P2 ,S4 

V2 

P2 

Q2 

Q2 ., 
PJ 

n 
55 

P2 

To 
11 

G3,Z3 

Z4 

Z4 

S4 

P ) 

Rb ,H> 

S5 

Pt,, Tf> 

CC6 

••• 
P4 ,S5 

R4 ,T S. 

215 
21b 
217 

" " 219 
220 
221 
222 

223 
224 
225 
22b 
227 
228 

229 

230 
231 

232 
233 

2'4 

250 
251 
252 
253 
254 
255 

25b 
257 ,,. 
259 

260 
261 

2b2 ,., 
264 

l OF 2 

OSl(Y PANEL GUARD 

SPARE COAS U CHT BULB 

NOMENCLATURE 

MAIN PANEL,<;ABIN FLOODU CHTS C2 l 

FWO PANEL FLOODLIGHTS t2l 

CIRCUIT BRUKER HOODLIGHTS {27l 

51DE CONSOLE FLOOOLICtiT'S U)) 

MOCULARIZEO EQUIPMENT STO\UCE AS SEMBl V (MESA) 

DOCKINC T ARC ET R/ A DEVICES 

TRACKIHC UGHT 

DOCKING LIGH15 - WHll E l21 tl F\W +Y AND 1 AFT) 

DOCKING LIGHT • YELLOW <F¥1D - V) 

DOCKING LIGHT - RED (-Vl 

DOCKING UGtll - GREEN t-+-Vl 

CIMBAL AffGLE SEQUENCE TRANSFORMATION ASSY ANO COLO PLATE 

STA61Ll lAT10N ANO CONTAOL ASSV HOS l ANO 2 lASC STAGE) 

DOC KI NG TARGET 
STA81LIZATION ANO CONTROL ASSY NO 3 lOSC STAGE I 

RHSSC 

LHSSC 

COAS F il TER 

LUNAR SURFACE TOTE BAGS 
TISSUE DISPENSER 

JETTISON SAGS 

HAMMOCK S TO\iVAGE 

CAMERA MOUNT BRACKET 

f.11.\ TRANSfER SAG 

H f..11.t DATA A.CCIUISITl0'4 FILM MAC-A.ZIN[ 

I N-SUIT DNI NKING Ot..VICE 

11)1.tM TRANS BAG 

TEMPORARY STCM'AGE BAG 

ELECTRICAL SHORTING PLUG ASSV 

OUST CAP 
INTE:RM STOWAGE ASSY 

IL. VEHICLE O[SICN INTEGRATION 

DESCEN l S l A.Gl:. 

ASCl:.NT S TAC( 

PRESSURE SHELL OUTU 1'1E 

IN rERSTAGE SU PP(IRTS 
INTERSTAGE CON'IECTION POINTS (4 11SHO'WN THUS♦ l 

FORWARD HATCH 

u r PER HATCH 

ENGINE COVER 
FORWARD 'M HOOI/VS (2 ) 

DOCKING WINDOW 

ASCENT ENGINE BLAS T DEFLECTOR 

OUTRIGGER ASSV 

PROPELLANT l='UEL TANK WS} 
PROPELLANT OXIDIZER TANI( {A/5) 
PROPELI.ANT OXIDILER TANK (2 ·0/S) 

PROP[llANT FUEL TANk {2 -D/ SJ 

FLOOR · COCKPIT 

flOOR - EQUIPMENT TUNNEL 

ELEC THI CAL RE.PLACEABLE ASSV (ERA) RACK 
DOCKING DROGUE 

THERMAL SHIELD 

8ASE HEAT SHIELD {D/ S) 

DESCENT ENGINE UOUN T 

SCl[ NTIFIC EQUIPMENT SAY 
RCS THRUSTER CLUSTER MOUNT 
NAVIGATION BASE 

AFT EQUIPMENT BAV 

S•BAJolO ANTENNA MOUN TS (21 

VHF ANTENNA MOONTS (2 1 

f>ROP[LLAN T TAHk MOUNTS "IS 
RCS TANK MODULE ( 2') 

PROPELLANT TA.NI( SUPPORTS D/ S 

CHOCK MO\JHT • LANDING GE"R 
lM/SLA UMBILICAL 

RCS PLUME DEFLECTOR (TYPICAL) 

Ill . MECHANICA.l DESIGN 

LANOIJtG GEAR 

PRIMARY StRUT 
SECONDARY STRUT 
DEPLOYMENT n~uss 
LANDING PAO 

INTERSTAGE UMBILICAL GUI LLOTINE 

LUNA.It SURFACE; SENSING PROBE Cl SSPJ 
LSSP UP LOCK MECHt,,NISM 

PYRO BA TTER:Y {21 

GROUND LINE 
ELEC rRICAL CIRCUIT INTERRUPTERS t2J 

EXPLOSIVE DEVICES RElAV BOX [2 ) 

INTERSlAGE NU T AND BOLT (4 ) 

LANDING GCAR UPLOCkS (4) 

Q2 ,S 5 

BBl 

Q4,S5 

P4 

P4 ., 
o, 
Ob 

E5,S5 

Cb,11 5 

EO 

E4 

H4 

55 

5 5 

Ob 

.A.4 ,N5 
AA.2 
U2 
881 

M5 
AA2 

Ul 
S4, 1Jl 

Y2 

Y2 

V2 

Y2 

Yl 
Yl 
Yl 

Yl 

\V4 

W4 

55,CCt. 

A4 ,E4 
H4, L4 , 
M3,N3,04 

02 ,54 
Tb,8B6 
P6 
M3,55 

04,Sb ,Z5 
U4 ,BB4 

W4 
E4 ,14 
H4,L4 
H3,N5 
M3,03 
004 

B84 
W4 

Tb 

Z5 
B83 
CC3 
LS 
J3 

CC6 
J 5 

ws,zs 
)tt, , XQ 

A5 ,05 
W5 
L4 
883 
A4 

Z4 

003 
003 
003 
DD> 

003 

14 ,03 

003 
003 
I3,W4 
cc, 
N4 

+t:3,W4 
H4 

CC3 

• 
• 

• 
• 



• TABLE 1-1 . - LM EQUIPMENT MATRIX 

ITEM NOMENCLATURE ZONES ITEM NOMENCLATURE 

IV , PROPULSION 

JOO DESCENT ENGINE: . ., 005 ALIGNMENT OPTICAL TELESCOPE 

JOl OESCEKT ENGINE SKJIU CONTOUR CC2 t.06 AOT CONTROL UNJf 

302 DESCENT ENG!!rlE G1MBAL POINTS cc, 601 PULSE TORQUE ASSY 

JO) ASCENT ENGIHE ••• 608 COIJPllNC DISPLAY UNIT AN() COLO PLATE 

,04 HE\.IUM PRESSUIUZAT10N MODULE (A/.>-2l A', .. , DISPLAY ANO KEYBOARD ASSY tDSl<Y} 

JOS SUPERCRITICAL H(UUM PRESS. MODULE lD/5 ) 0 4 6 ]0 U,1 GUIDANCE COhlPUTER ANO COLO PLATE 

• 
>Ob HELIUM TANK (2)A/S AS,05 , <,]l POWER SERVO/SIGNAL CONDITlOfilER ASSV AND COLO PLATE 

J S,K5 
612 RATE GYRO ASSV AND COLD PLATE 

30/ SUPERCRITICAL HELIUM STORAGE TMK ID/Sl ~3.05 t,) 3 4.TTITUDE CONTROLLER ASSY (2) 

308 DESCENT AMBI ENT START TANK U4 ,A4 614 TRANSLATION/fHRUS T CONTROLU:Jl ASSY (2) TTCA 

309 DESCENT OXIVI Z.ER TANK RELIEF 1/ALVE VENT 04 ,A4 bl 5 OCSC£NT CNGINE CONT AOL ASSY !OCCA) 

,10 DESCENT FUl::L TANK RELIEF VALVE I/ENT OO,B2 blb ATflfl)DE ANO T RANSL.ATION COfrlTROL ASSV' lATCA) 
V , REA.Cl ION CONTROL 

"" GIMBAL DRIVE ACTUU OR '50 HELIUM PRESSURI ZATION t.lOOULE <2) Xb 

351 THRUSTER CLUSTER ASSY <4J 25 

JS, FUEL SERVICE PANEL lZJ w, 6]8 ABORT ELECTRONIC AS.SY 

RCS F\JEL T"NK t2J 14,L4 , .lCJ 
0]9 ABORT SENSOR ASSY ANU COLD PLATE ,., 

'54 RCS OXIDI ZER TANK ( 2) i4 ,L4 ,Xl 020 OATA CNTRY ANO OiSPLA~ A5SY COEOAl 

'55 RCS HELIUM TANK <2) 14,L4,XJ 
621 ASCE~T ENC AR.t,m:c ASSV 

356 PROPELLANT QUANTITY CACINC SYSTEM CONTROL UNIT OJ •22 AEA RESTART DIUDE 

J:'i] OXIDIZER SERYICC PANEL (2) •• .,, ATCA i;i:E:SISTOk IX. COMMUNICATIONS 

355 DESCENT FUCL/HELIUM Ht.AT C.XCUANGEA 100 S- 0.ANO TRANSCEIVER 

10 1 S~8AN0 P0\'4:R AMPLIFIER AND OIPLEXER 

702 VHF TRANSCEIVt=.R ANO OIPLEXUI 

703 SIGNAL PROCCSSOR A5SV 
Vl. ENVIRDHM[NT Al CONTROL 

704 S-BANO STC[RABL[ ANTCNN" 
400 SUIT CIRCUIT ASSV Rt. ,1386 

705 VHF INFUGt-lT ANTENNA (2) 
<Ol SUIT IVATER COOLING ASS't' Q5 

706 RAHCI~{: TONE UAMSf'ER ASSV 
402 UUBIU C._l HOSES (2). STOWED " 707 5- BANO EREC TABU ANT[NNl. 
40, UMBILICAL HOSES i 2) - OONN(D J3 108 
◄04 CA.81N PRESSURE REUEF AHO OOMP VAL\I( 121 P2,AA5 

709 
405 CABIN l'RESSURE SWITCHES AA'i 

710 
40b WATER T "NK (2 -Ar.;il U5,B6fi Ill EVA ANT!NI.I>\ 
407 WATER TMK lD/SI 04 ,L5 71 2 EVD, ~NH NNA CONTK(JL HANDLE 1.- 7! ')....J 
408 W.t\.lER CONTROL MODULE " 7l 3 S-6ANO INFLIGHT ANTENNA m 
409 CABIN T EMPEAATU RE CONT ROl. VALVE Q5 114 

410 COOLANT REGENERATI VE HEAT EXCHANGER 6B4 715 DIGITAL UPUNlt ASSY 

411 smr 1[MPCRATURE CONTROL ""LVE ~· 

• 
412 COOLANT RECIRCULATION ASS'r' 884 

41' PRl~ARY WATER BOILER B6 

414 SE.CONDAR'Y WATER BOILER Cb .. lfr!STRUMEN fATION 
415 PRI GLYCOLACCUMUL.ATOR Co ROO CAUTION AND WARNING ELECTRONIC ASSY IC&WEU 
416 SEC CL VCOL ACCUMULATOR Cb 

801 DATA STORAGE ELECTRONIC ASSV mSEAJ ANO COLO PLATE 
417 WATER SERVICE AND GAS CH,t,R(;ING PORTS (4-A/:i, :?-Oh) 04 ,X3 

802 .,. Gl VCOL fil l PORTS l4-A/S) .s 
B03 701.H,I tt.:..SSELBLAD ... STEAL1 V(NT CA.FT EQUIPMENT BA'l'l B6 
•04 SEQUENCE CAMERA EXTRA FI LM STOWAGE 

420 FILTER - SCCONOARY COOLANf LOOP AA4 
805 

4 2] GASEOUS O)('t'(;EN UNKS (2) CA/SI A.5,05, oo• SCIE~TlFIC EQUIPMENT RA.'r' J5,K5 

422 GOX. TANK (D/ SJ M ,OS 007 PULSE COO( MOOU LA TION AND TIMING EOOIPMENT ASSY lPCMTEA) 

PL% WATER Fi l l \IALYE " 
808 SIGNAL CONDITIONING ANO ELECTRONIC REPLACEl\8L£ -'\SSY NO 1 lSCERA-1) 

42> 
809 

'24 HIGH PRl:.SSURE OXYCEN CONTROL ASSV tD/ S) A4,AA4 
SIGI.AL CONDITIONING A NO ELECTRONIC REPLACEABLE ASSV 1110 2 lSCERA-2l 

o2 AND C l VCOL (3 ) INTERSTAGE OISCON~[CTS A4,0 5 
810 RTG FUEL CASK 

425 
81J MODULAR EQUIPME:tll TRJ\NSPORH:R .,. PLSS WATER RHILL H05E Q5 

'" PLSS OXYGEN ~fflll HOS£ e• 
42B OXYCEN COtHROL ..COOUL( IA/ S) Rb .,, Sf ( AM VENT A5 

430 L!Oti CAFHAIOCE 'STOWAGE ECS Sil.I:. LO 

4 )] OPS !Zl us 
432 GLYCOL PUMP PACKAGE " 

vrr. ELECTRICAL P0w£R 

500 INVERTER (2} Q I 

;01 ELECTA:lCAI. CONTROL ASSV tA;S- 2) Q2 

502 l:.CS RELAY BOX l5,AA5 

so, RELAY JUNCTION BOX (INCLUO(S Df'Hl u 
so• ELECTRICAL CON'TROL ASSV Wt'S-21 13,¥3 

505 BATTERIES (A,f.i- 2 ) Ql 

• 506 SATTE:RIES m.,-S- 4} !3,Y3 

507 CSM/lM tLECTRICAL UMBILICAL CONNECTORS H 
508 Ullt6lllCAL INTERSTAGE CONNECTION Hi 

509 UTILITY LIGHT CONUOL PANEL C(I LINC 

5lP UCHTING CONTROL ASS'r' AND COLD PLATE Q5 

511 AUXILIARY SWITCHING RCLAV eox Q5 

512 FUSE A55Y SENSOR POYtU (2)A/S A5 

5]3 OEADFACE RELAY A.IS 13,Z4 

vm. GUIDANCE NAVIGATION ANO CONlROl 

• 
b00 RENDEZVOUS RADAR ANTENNA ASSY 

,. 
&01 REND(ZVOUS RADAR ELECTRONICS ASSY R2 

&02 LANDING RADAR ANTENNA ASSV "' .. , LANDING RA.OAR ELECTRONICS ASSY 
Cl 

604 INERTIAL MEASUREMENT UNIT lCONTAINS :3 IRIG'S ANO 3 PIPA'S> 
Sb 
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99 HE 

NO 2 

9b 

229 

---- 21 2 

L ------- 100 

73 

B 

4 1 3 

307 

A 
LTR OCN DR ENG DATE 

COMMENTS, 

------ 429 

____ 421 GOX NO l 

304 

306 HE NO l 

512 

418 
---- 229 

203 

233 

615 
309 
422 

APPROVAL 

DATE NATIONAL AERONAUTICS ~ SPACE ADMIN ISTRATION 
t----,,------1---t MANNEO SPACECRAFT CENTER HOUSTON. TEXAS 

LM 

LM-8 

LM EQUIPMENT 
LOCATIONS 

SIZE DWG ~O 

J FIGURE 2-2 
67. 5X 23.75 PAGE 2-3 SHEET 2 OF 2 

6 

5 

4 

3 

2 



H G 

• 
• 

TV CONNECTOR 

COLOR TV 

3 PLSS LIOH 
CAMERA 

CARTRIDGES 

TV TRIPOD 

• S-BAND 
ANTENNA 
COAX GNOMON 

ASSEMBLY 

CLOSEUP 
2 STEREO 

CAMERA 

• BOTTOM VIEW 

• 

F 

RETURN 
CASSETTE 
CONTAINER 

SCOOP 

SO LAR WIND 
COMPOSITION 
( LM 8 ONLY) 

MESA !TOP VIEW) 

+z ~ 

E 

SAMPLE RETURN 
CONTAINER NO. 1 

FOLDING 
TABLE 

EXTENS ION 
HANDLE 

TONGS 

TV CABLE 

EQUIPMENT TRANSFER 

D 

TV CAMERA 

BAG (WEIGH BAGS) INSIDE 

LUNAR 
SURFACE 
FLAG KIT 

LUNAR GEO 
CAMERA 

C 

SI DE VIEW 

~-.,...-- TV CAMERA 
CABLE STOWAGE 
(100 FEET LONG) 

B 

NOTES: CT> 

SIGNA TURES 

A 
LTR DC N DR ENG DA TE 

CO MMENTS: 

3 . THIS DRAWI NG COVERS STOWAGE LOCATIONS ONLY. 
CONSULT MISSION STOWAGE LIST FOR QUANTITIES 
OF EACH ITEM TO BE STOWED IN THE MESA. 
FOR STOWAGE LOCATION IN DESCENT STAGE, 
SEE FIGURE 2-4 , SHEET 5 OF 5 

SAMPLE RETURN CONTAINER NO. 2 : 
WEIGH BAGS WITH 2 TETHER HOOKS 
15 DOCUMENTED SAMPLE CONTAINERS 
GAS ANALYSIS SAMPLE CONTAINER 
SPECIAL ENVIRONMENTAL SAMPLE CONTAINER 
CORE TUBE CAP AND BRACKET ASSEMBLY 
MAGNETIC SHIELD SAM PLE CONTAINER 
3 CORE TUBES 
35 DOCUMENT ED SAMPLE BAGS AND DISPENSER 
ORGAN IC SAMPLE 
SWS COMPOSITION BAG 

SAMPLE RETU RN CONTAINER NO. 1 
4 WEIGH BAGS 
SPECIAL ENVIRONMENTAL SAMPLE CONTAINER 
3 CORE TUBES 
CORE TUBE CAPS 
3 5 DOCUMENTED SAMPLE BAGS 
1 ORGANIC SAMPLE 

MESA 

APPROVAL 

DATE NATIONAL AERONAUTICS & SPACE ADM INISTRATION 
MANNED SPACECRAFT CENTER HOUSTON. TEXAS 

LUNAR SURFACE 
EQUIPMENT 

MESA 
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PITCH ANO YAW 
ALIGNME NT 
DIAMOND 

ROLL 
ORIENTATION 
INDICATORS 

G 

--~~'~ r""' 1.IJJ.. PERSPECTIVE OrJ!tl?:~m VE 'l'lll!li (3--Dl 
00€-K--ttlfl•At1 ml'llffl'f'fA R GIT 
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LM-fk.TU~ (:.. -1)) DI),, 
f'{..1 r1 ;J M ~,Jr TA ,'-C"t( E;, 
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~ 

F 

SELF ILLUMINATI NG 
DISCS 

ROL L ORIENTATION 
INDICATORS 
(3 PLCS) 

BLACK 

E 

TEE<ROSS 

Pl TCH AND YAW 
ALIGNMEN T 
DIAMOND 

' 
;-

' OUTER CIRCLE 
FOR RANGE AND 
RANGE RATE 

~ .I~"' PERS PE CT IVE OF LM MOUNTED cs~~CTIVE i 
13--0) DOCKING ALIGNMENTTARGEf"" / ' ____ ,,,. 

CREWMEN OPTICAL 
ALIGNMENT SIGHT PROBE 

CSM ACQUISITI ON 
AND ORIENTATION 
LIGHT CTYP) 

-CSM 
-- Y AX IS 

LM +Y AXIS 

CSM MOUNTED 
LM--ACTIVE DOCKING 
ALIGNMENT TAllc.ET 

CSM 
+Y AXIS 

LM C01'5 LINE OF 
SIGHT POST PITCHOVER 
POS ITION 

COMMANDERS WINDOW 
!LANDING POINT DESIGNATOR ON 
COMMANDERS WINDOW ONLY) 

C 

LM 
X AX IS 

LM 
+z AXIS 

'- TRACKING LIGHT B> @> 
' ' ' LM CDAS LI NE OF SIG·HT 

(PRE--PITCHOVER POSITION! 

LM+Y AXIS 

CREWMAN OPTICAL 
ALIG NMENT S IGHT 
(INSTALLED IN THE 
DOCKING WINDOW.) 

it:) 

e 

DOCKING WINDOW 

8 

(1) 

OR ENGR 

.... 
C 

A 
DATE 

T I f, ,,,/:J 4,,.. 
\ I ' '11 CC,-\, 

\ + I I// <>1,1, 
I ' / C, ~ 
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I / ...... ~\ 

~ -- ::.\., 
f + - 10 

COAS MOUNT --+ -+ -+ -+-+-+-+-+-+·jr O 

/
~ ! _ -- 10 

_,,. I '-

, + -CM I 

DOCKING El / + \ TARGET / PROJ ECTED IMAG E I 
AS IT APPEARS ON .._ 

•✓·: ., TARGET 

{-~:-/ LINE OF SIGHT 

APPROVAL 

BARREL LOCK 
:x~IS L/H FORWARD WI NDOW OR , 

CREWMAN OPTICAL ALIGNMENT SIGHT CCOASl D> 

NOTES: 

DOCKING WINDOW I)-..✓----- _ 

RIGHT EYE v" ~ 
/ 

POS ITION ( REt TICLE PATTERN 
.z ANO ELEVATION SCALE T -✓ 

•- +Y 

I" 
+Z MODULES 

i\.s./t-si•t-J 
~ TRACKING LIGHT FLASHES A 'l FLASH"'PER SEC 
t;;,,"t,f~DURATION OF 20 MILLISECONDS THROUGH AN ANGLE 

OF 60 ° SOLID ILLUMINATION 

G> 

D> 
~ 
~ 

FUNCTIONAL SCHEMATIC FOR TRACKING AND DOCKING LIG HTS 

REF Jza 
3.1 QZs 

LJGIHl~G FOR COAS REF 3,1 

\

COAS CA~UOUNTEO IN DOCKING WINDOW OR 
C OR'S iiHFQ0

RWARD WINDOW 
I 

DDCKING LIGHT COLORS ARE: 
STARBOARD CRIGHTl SIDE: GREEN 
PORT CLEFTl SIDE: RED 
AFT TOP: l WHITE 
FORWARD FACE: 1 WHITE, 1 YELLOW 
DOCKING LIGHT LOCATION SHOWN ON 
STRUCT URES OWG 2,2 

DOCKING AND EVA AIDS 

LM 

LM-8 
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LM LANDING GEAR 
TYPICAL 4 PLACES 

H 

CM0064 T LOCA TEO 
ON +Z PRIMARY 
S TAUT.ONLY 

NOTE: 4 PAO RESTRAINING STRAPS 
HOLD P"D ST ABLE UNTIL 
TOUCHOOWH 

G 

LUNAR SURFACE SENSING PROBE 
(TVP 4 PLACES> <DEPLOYED POSITION) 
SENSING PROBE EXTENDS 66 IN 
BELOW BOTTOM SURFACE Of THE 
LANDING PAD 

• F 

DEPLOYMENT INOK:ATOR 
(GREEN UNBROKEN LINE 
WHEN FULLY DEPLOYED) 

DOWN LOCK 
ASSEIISLY 

E D 

LANDING GEAR LOCK 
STOWED POSITION 

LANDING GEAR LOCK 
DOWN ANO LOCKED POSITION 
TYPICAL 8 PLACES, 
2 ON EAC H LEG 

C 

DEPLOYMENT TRUSS 
ASSEMBLY 

B 

CROSS TRUSS MEMBERS 

A 
LTR DR ENGR DATE APPROVAL 

LANDING PAD 
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MET 
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L 

CD LANYARD NO I ALLOWS METS TO 
SWITCH TO VERTICAL POSITION 

M ANNED SPACECRAF T CENTER , HOUSTON , TEXAS - ~-~ - --+- ~ 
LUNAR SURFACE 

EQUIPMENT 
MET 

OWG NO SI ZE 

FIGURE 2-4 D lM 

LM-8 
SHEET 2 OF 5 PAGE 2- 6 55 .25 X 22 

K 

LANYARD 
NO l 

CD DEPLOY WHEELS 

J 

@ LANYARD NO 2 ALLOWS METS 
TO BE RELEASED 

CD LOCK LEFT DRAW-BAR INTO 
RIGHT DRAW-BAR AND HANDLE 

@ RELEASE LEGS, HANDLE 

H 

+Y FOOTPAD 

CD METS IN BLANKET 
STOWED IN FOOTPAD 

@) REMOVE TABLE PIP PINS 
WITH LANYARD NO 4 

(j) DEPLOYLEG S 

F E 

© DISCARD BLANKET. RELEASE WHEELS 

@ PULL TABLE UP INTO EXTENDED 
POSITION UNTIL LOCKED 

® DEPLOY LEFT AND RIGHT DRAW-BARS 
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@ LOCATION OF SPRING
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RIGHT DRAW-BAR 
ASSEMBLY 
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VELCRO HOOKS 

M 

MET THERMAL BLANK ET 

MESA 
ATTACHMENT 
POINT 

NOTE, ATTACHMENT POINTS GO THRU 
HOLES IN MET THERMAL BLANKET 
AND THEN ARE PINNED TO MESA 
ATTACHMENT POINTS, 

Pl P PIN LOCATIONS 

LSM STOWAGE 
BAG 

L 

TABLE 

K J 

VELCRO HOOKS YELLOW LANYARD NO l 

YELLOW LANYARD NO l 

VELCRO HOOKS 

PIP PIN NO 7 
TABLE PIN 
LAN VA RD NO 4 

WHEELOCK PIP 
PINS NO 4 AND NO 5 

MET BLANKET LOOP 

MESA ATTACHMENT 
POINT ( TYPICAL) 

LANYARD NO 2 
(NEUTRAL COLOR) 

PIP PINS 
NO 2 AND NO 3 

VELCRO HOOKS 

ATTACHMENT POINTS GO THRU 
HO LES IN MET THERMAL BLANKET 
ANO THEN ARE PINNEO TO MESA 
ATTACHMENT POINTS. 

STOWAGE BAG 

WEIGH BAG NO 2 

CLOSE-UP 
STERO 
CAMERA 

HASSEL BLAD 
CAMERA 

H 

FORWARD 

G 

AFT 

LEFT 
SIDE 

LARGE 
SCOOP 

F 

WEIGH BAG NO 3 

ALHTC (TOOL CARRIER) 

EQUIPMENT LOCATIONS 

E 

LPM 
ELECTRONICS 
PACKAGE 

WEIGH BAG NO l 

D 

LPM SENSOR 
ANQ TRIPOD 

C 

CORE TUBE 
CAPS ASSEMBLY 

EXTEN SION HAN.OLE 

PENETOMETER 

B 

ALHTC ( TOOL CARR I ER I 

SIGNATURES DATE 

APP 
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L TR OCN OR ENG DATE 

COMMENTS, 

16MM CAMERA 

35-BAG 
DISPENSER 

CORE TUBES 
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NATIONAL AERONAUTICS l SPACE ADM INISTRATION 
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ANTENNA CYLINDER 
39 INCHES X 10 INCHES DIAMETER 
lD .5 EARTH LBS) 

UNSTOWED CONFIGURATION 

TO UNSTOW, 

N 

CARRYING HANDLE 

1. REMOVE ANO DISCARD SPACECRAFT THERMAL BLANKET 
2. RELEASE FASTENERS AT ANTENNA BASE 
3. EXTRACT ANTENNA SY GRASP I NC FOLDABLE HANDLE 

AND PULLING UNI T OUT AND DOWN TO CLEAR LEDGE 
4 . LOCK FOLDABLE HANDLE INTO POSI Tl ON WHILE HOLDI NC 

ANTENNA BY DEPLOYMENT BAR 

M L 

LEGS El<TENDED 

I. ROTATE ANTENNA TO VERTICAL ANO SET UNIT DOWN ON 
FOLDABLE HANDLE 

2. POI NT ORIENTATION ARROW ON TOP CAP TOWARD EARTH, 
WI TH ANTENNA HELO VERTICAL 

3. REMOVE TOP CAP ANO FOAM RI NC, 
A. RELEASE CLAMP ON EACH TRIPOD LEG 
B. PRESS SUTTON ON RESPECTIVE LEG ENDS , 

PROTRUDING THROUGH TOP CAP 
4 . DISCARD TOP CAPANO FOAM RING 
5. CHECK ORIENTATI ON ARROWS ON RIB PROGRAMER POINT 

TO EARTH 
CAUTION 

TO PREVENT DAMAGE TO HELIX ELEMENT, 00 NOT TOUCH 
ELEMENT WHEN EUENDING COAXIAL FEED ASSEMBLY 

b . RAISE INNER SECTION OF FEED ASS EMBLY TO FULL HEIGHT 
AND ENGAGE LATCHES 

7. APPLY SLIGHT DOWNWARD PRESSURE ON MAST TO CHECK 
POSITIVE LOCK CONDITION 

B. RAISE OUTER SECTION TO FULL HEIGHT ANO ENGAGE LATCHES 
9. CHECK OUTER SECTION POSITIVE LOCK CONDITION 

10. EXTEMJ TELESCOPED SECTION OF EACH LEG TO PRESELECTED 
MARK AOO ENCAC E LEC CLAMPS 

K J 

IN POSITION FDR PROTECTIVE 
BLANKET REMOVAL 

l. REMOVE VELCRO STRIP SECTIONS ANO ALLOW EACH LEG TO 
FALL TO SURFACE 

2 . REMOVE ANO DISCARD THERMAL SHIELD 
NOTE 

CONFIRM ORIENTATION ARROWS ON RIB PROGRAMER POINT 
TO'EARTH 

G 

IN POSITION FOR 
REFLECTOR DEPLOYMENT 

l. LIFT ANTENNA VERTICALLY, USING DEPLOYMENT BAR 
2 . WHILE IN RAISED POSITION, MANUALLY LOCK EACH LEG INTO 

HIGH OETENT POSITION 
3 . SET ANTENNA ONTO LUNAR SURFACE ANO CHECK STABILITY 

AT RES T 
4 . REMOVE DEPLOYMENT BAR BY RELEASING QUAJtTER-TURN 

FASTENER AND ROTATING BAR OUTWARD 
S. LOWER· RIB TIP PROTECTOR TO CLEAR TEE BAR ASSEMBLY 
b. UNCOIL RELEASE CABLE ASSEMBLY 
7. REMOVE SQUEEZE TRIGGER GUARD PlN 

CAUTION 
00 NOT SQUEEZE TRIGGER UNTIL CLEAR OF REFLECTOR 

B. GRASP TRIPOD LEG WITH FREE HANO ANO POSITION SELF AT 
ARM LENGTH 

9. WITH HEAD DOWN, SQUEEZE TRIGGER TO DEPLOY REFLECTOR 
10. RET\IRN TO MESA, FREE CABLE CONNECTOR ENO , ANO PULL 

CABLE OUT TO FULL LENG TH 
11. CARRY CABLE PAST ANTENNA TO ENSURE CONNECTED CABLE 

WILL HAVE SUFFICIENT SLACK 
12. CONNECT CABLE BY MATCHING BOTH CONNECTOR MARKS AND 

TURNING OUTER UNIT CLOCKWISE <'MIEN VIEWED FROM CABLE 
ENDI. 

13. REMOVE REMOTE CONTROL MECHANISM FROM CLIP 
14. PRESS EACH LEG INTO LUNAR SURFACE 
l S. PITCH ANTENNA APPROXIMATELY s• BY CRANKIIIG REMOTE 

CONTROL MECHANISM 
lb. Sl:HT TARGET ALOIIG ANTENNA MAST THROUGH REFLECTOR 

MESH, USING ADJOINING RIB AS REFERENCE 
17. COMPLETE FINE ALIGNMENT BY CRANKING REMOTE CONTROL 

UNIT IN PITCH AND/OR AZIMUTH . ANTENNA IS FINE ALIGNED 
lltiEN EARTH APPEARS CENTERED IN OPTICAL SIGHT FIELD 
OF VIEW 

F 

~ 

E 

- ---SI GHTASSY 

AZIMUTH~LEVATION 
REMOTE CONTROL 
OUT -AZ 
I N - EL 

D C 

ANTENNA FEED 

POSITIVE 
FRICTION 
LOCK 

RIB HOLDER 

s• MAXI MUM ALLOWABLE LUNAR SLOPE 
FOR STABLE E, ECTION 

MAXIMUM SINGLE CREWMAN 
ERECTION Tl ME = 20 MIMJTES 

FOLDING RIB JOINT 
WITH SPRING <TYPI 

FOUR BLACK INDEX MARKS 
SPACED 2 INCHES APART 
ON EACH LEG USED TO 
UNIFORMLY EXTEND LEGS 

B A 
LTR DCN DR ENGR DATE 

COMMENTS, 

FOR STOWAGE LOCATI ON IN DESCENT 
STAGE, SEE FI GURE 2-4 , SHEET 3 0F 3 

B> GAi N = 34 OECI BELS 

~ BEAM WIDTH 3' A T HALF PO'M:R POI NTS 

13::> 10 FEET DIAMETER PARABOLIC REFLECTOR 

APPROVAL 

NOTES, G> MAXI MUM COAX CABLE LENG TH= 30 FEET 

s-e·o ANT 
MANNED SPACECRAFT CENTER HOUSTON, T EXAS 

LUNAR SURFACE EQUIPMENT 
S·BAND ERECTABLE 

ANTENNA 
LM SIZE OWG NO 
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I 
STRIPED 
STRAP 

e> 

TO PALLET AND 
THEN WHITE S TRAP 

G 

ASTRONAUT 
PROTECTIVE 

F 

ODOR -----,~ 

PU LL WHITE STRAP 
TO DEPLOY 

SIZE 
8 IN DIA X 23 IN HIGH 
25 LB------

✓ ----- ------ --

/ 
I 

I 
--+--

I _,,,,, 

\\ ,,,,,,, ---/-/ 

J:/:~-7✓~~-
REMOVAL POSITION X / 
(ADJUSTABLE BY ASTRONAUT> '\ / / 

' / ..... __ ,,.,, 

ALSEP FUEL CASK IN FLIGHT POSITION 

SCIENTIFIC EQUIPMENT BAY 

DESCENT STAGE - QUAD II 
(PALLETS SHOWN 
WITHOUT EXP ERIMENTS 

E 

THERMAL SHIELD 2 .8 LB 

MOUNTING ANO 
STRUCTURE 
ll .92 LB 

LM INTERFACE 
FITTINGS 
(GRUMMAN) 

ROTATION MECHANI SM 
(LAN YARD OPERATED! 

D 

SENSOR BOX 

SPRING LOADED 
QUICK RELEA SE 
LATCH 2 PLACES 
W/ PIP PINS 

PALLET 
QUI CK RELEASE 
PIN ON LANYARD 

LUNAR PORTABLE MAGNETOMETER 

PULL WHITES TRAP TO OPEN DOORS, 
STRIPED STRAP TD CLOSE. 
FAR LEFT DOOR SWINGS OPElffl RS T , 
THEN DOUBLE DOORS RETRACT UPWARDS. 
DOORS CLOSED AFTER PACKAGE REMOVAL 
TO MAINTAIN THERMAL CONTROL. 

ALSEP 4 

C B 

EQUIPMENT LOCATlONS - DESCENT STAGE 

SI OE VIEW OF PALLET 
DEPLOYMENT STRAPS CTYP) 

NOTES, 

SIGNATURE S 

S-BAND ANTENNA 

3 

G> 

LPM STOWED ON PALLET (REMOVABLE ! 
ATTACHED TO QUAD II STRUCTURE 

LR3 STOWED ON A BRACKET ON QUAD l 

INST ON FU EL CASK IS COMPOSED OF 
2 THERMOCOUPLES. GL8275 ON THE 
DOWNLINK COVERS BOTH MEASUREMENTS. 
THE THERMOCOUPLE ON THE CASK IS ACTIVE 
UNTI L INST IS SHUT OFF ON THE PAD . A 
BAROM ETRI C SWIT CH ACTU ATED AT 10,000 
FEET SWITCHES TM TO THE SHIELD THERMOCOUPLE 

SEE ALSEP SYSTEM S HANDBOOK FOR TE CH DATA 

SUBPACKAGE II CONSIST S OF, 
1. SPECIAL T OO LS 
2. RTG 
3 . SUPER THERMAL ION DETECTOR EXPERIMENT 
4 , LUNAR HANO TOOL CARRIER 

SUBP ACKAGE l CONSIST S OF, 
l . PASS IVE SEI SMI C EXPERIMENT 
2. ACTIVE SEI SM IC EXPERIMENT 
3, CHAR GED PARTICLE LUNAR ENVI RONM ENT 

EXPERIMENT 
4 . CENTRAL STATION 

ALSEP 
DATE NATIONAL AERONAUTICS & SPACE ADMINISTRATION 

MANNED SPACECRAFT CENTER HOUSTON. TEXAS 

LM 

LM -8 

LUNAR SURFACE 
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SlCTIOIII • P'l'RO S"YSTtNi NOf'CS 

l. Ht: LM PYRO WCTIIICAL SYSlEM 15 A SHl[LD£D FlCMTING GROt.ND SYSlEM 
?. HI PY'IO SYSltM HAS TWO 37, l V(lU OC SATT£R IES IV,ltDAT0.15 AMP ~ S. Of,( FOR SYSTtM A ANDCNE FOtl SYSTIM I. PYRO BAT A IS LOCAl1:D IN THE Df:SCENJ 

SJ.\Gl, MO PYRO IAT I IS LOCATlD INnt: ASCfHT STAG( 

• 

Tl'l ocsaNT WAID! Llr.£ AND AU IN1ltSTACl'. CAlllES AR[ ROUTlD THAOIJCH M INlutSTAG[ CAil( CUTTER IB( OXYGEN ANO Q. YCOl llNt:S HAVE QUICK 0tSCOfff:rn 
MO ARE NOT PYAOT[CHNIC IN MA.Tua( 

JA8L( 4· L • PYROlt:CtWIC FlJNCTICflS AND COMP0t£NIS 

SY5lIM A SYSTEM S 
NO. FlltCTION COMPCHNTS INITIATORS INlllAl ORS 
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[XPLOSIW: NUTS 
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El.ECTRICAl CIACUIT 

INTERRl,IPrERS 

CARLI CUTTCR 
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CAAi OP£RATI TIE 1Nt'ERA:UPT£A. 

TWO OPPOSING llAD[S, ON( POWU£D BY SYST[M A AAD CNE POWCA:£0 BY SYSTEM B, TWO TUMS 
INfCRCCN,ECT THE CHARGtS I EHlriD OCH Bl.ADC SUCH THAT CW( INIHA~ CAN FIii£ 80TH 
CHARGES BEHIND BOTH BLADES. ~Eat.ADE CAN 'xVlR nt: INJEASTACI UMBILICAi. 

VAi, 'vt:S ARE Tl-ll SINCI.( INITIATOR TYPE Pt.ACED IN PARAU(L: 0tL VAlVE Will PRlSSURIZE 
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ASCENT BATTERY CAPACITY 

296 AMP-HRS AT A TERMINAL VOLTAGE OF 28.0 TO 32,5 VDC 

DESCENT BATTERY CAPACITY 

400 AMP-HRS AT A TERMINAL VOLT/IGE OF 28. 0 TO 32 . 5 voe 

AC BUS CHARACTERISTICS 

115 ± 2. 5 VAC VOLTAGE 

FREQUENCY 400 ± 0.4 HZ ON EXTERNAL SYNC 

400 ± 10 HZ ON INTERNAL SYNC 

ONBOARD BATTERY CURRENT READif\lSS 

READ PANEL METER DIRECTLY WHEN MEASURING INDIVIDUAL ASCENT 

BATTERY CURRENTS. DIVIDE PANEL METER REAOil'l, BY 2 WHEN 

MEASURJl',K; JNDIVIDUAL DESCENT BATTERY CURRENTS. 

MALFUNCTI ON INDI CATION LIMI TS 

A. OVER TEMPERATURE 

B. OVERCURRENT 

C. REVERSE CURRENT 

>145° ± 5°F (RESETS AT 125° ± 5°F) 

SEE FIGURE 5-2 

>-10 AMPS FOR MORE THAN 5 ± 1 SEC 

(RESETS AT - 4 /IMPS) 

LIMITATION OF MALFUNCTION INDICATION 
A. A DESCENT BATTERY OVER TEMPERATURE WILL NOT INDICATE UNLESS 

THE BATTERY IS ON. 
B. AN ASCENT BATTERY OVER TEMPERATURE WILL NOT INDICATE UNLESS 

THE MAIN FEEDER RELAY IS CLOSED. 
C. WHEN THE ASCENT BATTERY IS ON BACKUP FEED PATH, THE BATTERY 

WILL NOT BE AUTOMATICALLY REMOVED FROM THE LINE FOR AN 

OVERCURRENT BUT THE INDICAT ION WILL APPEAR ON THE BATTERY 

CAUTION LIGHT AND ON TELEMETRY. 

DETAIL SHEET 5,2.1 
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TABLE 5- I .- AC EQIJIPl'ENT LOADS 

CI RCUIT CRITICAL 
BREAKER LOAD VAC LIMITS HZ 

'+CB EOIJ IPM:NT ( WATTS ) LOW • HIGH LOW I 

BUS A 27 AC BUS .OL TS 11:AS NIL NONE NONE 
AC BUS FREQ 11:AS 

144 CDR WINDOW HTR 6 1. 8 112 . 5 117 , 5 390 

201 GASTA 12. 5 11 2.5 117. 5 390 

202 DSEA 2 .7 11 2.5 11 7 , 5 390 

204 RNG/ALT METER 10. 5 112 .5 117 . 5 399. 5 

206 RENDZ RDR 13.8 TBD TBD 

207 CECA GIMBAL 82 . 6 SEE TBD 
FAILURE 

l'OOE 

209 CDR FDA! 4.0 112. 5 117 .5 390 

211 INTGL LTG 46.2 15 117.5 390 

212 AOT LAMP 9.3 TBD TBD 

BUS B 34 S-BAND ANT 3 . 5 103 . 5 126 . 5 360 

152 SE WINDOW HTR 61. 8 112. 5 117. 5 390 

169 HE/PQGS DISP 6 .7 112. 5 11 7. 5 399 . 5 

200 i'U'ERIC LTG 4,0 20 117 . 5 390 

203 AGS 3, 5 TBD TBD 

210 SE FDA! 4 .0 112 . 5 117 . 5 390 

214 AOT LAMP 9.3 TBD TBD 

226 ORDEAL 3.5 112 . 5 117. 5 390 

aSOOB VERIFICATION PEl,O!N:;, 

5-3 

HIGH 

410 

41 0 

4 10 

400 . 5 

410 

410 

440 

410 

40 0, 5 

410 

410 

410 

LM-8 
BAS IC 

FA! LURE MODE 

NONE - THIS IS PARAM:TER 
SENSE LINE. 

LOSS OF CDR WI NOOW HTR . 

LOSS OF FDA! ATTITUDE 
IND! CATIONS. 

LOSS OF OSEA. 

LOSS OF TAPE DRIVE MOTOR. 
THEREFORE LOSS OF RNG/ALT 
11:TER, 

LOSS OF GYRO SPIN MOTORS 
PJ-0 SOM: RE-FERENCE VOLT AGES . 
SEVERE DEGRADATION OF RENDZ 
RDR PERFORMANCE. 

IF VAC > 127 FOR >300 MS, 
THROTTLE TO 1 ooi . 

IF 40 < VAC < 102 FOR 
>3 00 MS, THROTTLE 
TO 1ooi . a GIMBALS 
LOCK IN LAST POSITION . 

IF VAC < 90 , GIMBALS 
LOCK IN LAST POSITION. a 

IF VAC < 40, 
THl.OTTLE POSITION NORMAL. a 

LOSS OF SPHERE DRIVE MOTOR. 

DEGRADED OR LOST INTEGRAL 
LIGHTING. 

LOSS OF USE OF AOT (4CB214 
IS REDUNDANT). 

LOSS OF SLEW CAPABILITY OF 
S-BANO ANT . 

LOSS OF SE WINDOW HTR. 

LOSS OF lOMl AND 10M5 - DPS 
HE PRESS AND PROP QTY, AND 
APS HE TEMP AND PRESS. 

DEGRADED OR LOST NUM:RIC 
LIGHTING, 

LOSS OF SINE AND COSINE 
A TT ITUDE S I GNALS TO FDA I ' S 
AND ORDEAL. 

LOSS OF SPHERE DR I VE MOTOR. 

LOSS OF USE OF AOT ( 4CB212 
IS REDUNDANT). 

LOSS OF ORDEAL. 
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• 
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V L MP 
I I 

2A 
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REDUNDA NT FEED 
r Z s FROM DC SUS 

CROSSTIE LINE 
6.4 KPPS SYNCH 9.1 EPS 
FROM INSTR ,--------· I}> 15 
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V coR * I INV 1 I 
I I 
I 0 
I 30A 

INV 1 
I 
I PNL 11 4CB12 I SEE FS 5 . 3 . l 

FOR DETAILS 5 .. -------~ 
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EPS 9 . l 
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I I 

I 3 0A I 
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AC BUS B 
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SA 
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I PNL 11 4CB1B 5 I 1-------i11 
I I 
I I 
I INV 2 I 
I I 
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I I 

I SA I 
I PNL 11 4CB186 I .. ______ -' 

AC BUS A 

r------, I BUS TIE I 
I INV l I 

V 11se 
400~ 

GREEN BAND ON 
METER IS 112 • 118 
VAC. 

20 • 40 voe SCALE 
IS 62 .5 • 125 VAC 
( MULT DC READING BY 
3 . 125 TO GH VACl 

AC BUS B 

r-------, I AOT LAMP I 
I I ._ __ __. _ _ _,., a---1---------
1 2A I 

~!!_L_!!, _ !;~2l_~ 

TO AC BUS B 
-------- LOADS.SEE 

v llSA 
400~ 

TABLES-I, 
PAGE5 - 4 . 

AC BUS A 

r-------, I AOT LAMP I 
I I 

----1----o 

4M2 
PNL 14 

TOAOT G"- szl 
LAMP (.;:,/ 

10 .7 

I ;r:__ I 
0----~► I 2A 

I I 
I I 

;:!~!..!c!~.d 
I I 
I INV 2 I 
I I 
I I 
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SA I 

k N!;,!!- ~'!:!.I 
GSE 

I 
I I 
I PNL 11 4CB212 I L-------1 
: AC BUSVOLT I 
I I 
I ,.I._ ; -------0 0-_.,_ _______ _._ _ _____ __J 

I 2A I 

~! .;!.._.!~:.d 
TO AC BUS A 
LOADS . SEE 
TABLE 5 - I, 
PAGE 5 - 4 . 
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BAT 2
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E~ OFF/ I : 

'-...../ I I 
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I I 
I ---~ I 
I ED/ OF F I 
I e 1 I 
I • 2 I 

• 3 
e 4 
• s 

BAT 

BUS 

I PNL 14 L------------- 4Sl5 

C&W 
LOGIC 

INVERTER 
CAUTION 

II< 112\/AC 
398 HZ? F? 402 HZ 

NOTES: 

2• I 
l ... t'-0--+---------------------------------1.:..:N.:..:H::IB.:..:I T:._ _____________ ___ .J 

- -11---0"'F'"'F,<1 

~!.!!,. __ ~ !.4.1 

v +4VDC 
C&W INHIBIT 

A 
LTR OCN DR ENGR DATE 

COMMENTS : 

THE AOT LAMP IS UNIQUE IN THAT IT CAN BE POWERED FROM 
EITHER AC BUS. THIS IS THE ONLY PIECE OF AC EQUIPMENT 
THAT IS POWERED THIS WAY 

APPROVAL 

THE OC INPUT GROUND AND AC OUTPUT GROUND ARE TIED TO TWO 
SEPARATE NEGATIVE BUSSES WHICH ARE BO TH TIED TO STRUCTURE 
GRO UND 

INVERTER FREQ = 400 ± . 4 HZ WITH SYNC FROM INSTR 
= 400 ± 10 HZ WITHOU T SYNC FROM INSTR 

3 AC 
HOUSTON, TEXAS 

ELEC TRICAL AC PO WER 

LM 

LM-8 

Silt DMI NO. 

J 5.3 
e,s X 21 .25 PAG SHErT lOFl 
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♦ 
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ur.-8 
BASIC 

TABLE 5-II.- LM SUBSYSTEM VOLTAGE REQUIREMENTS 

Subsystem 

COMMUNICATIONS 

CREW PROVISIONS 

DISPLAYS 

ENVIRONMENTAL CONTROL 

ELECTRICAL POWER 

INSTRUMENTATION (EXCEPT CAUTION AND 
WARNING) 

CAUTION AND WARNING 

PGNCS (EXCEPT THE FOLLOWING) 

( a) IMU STANDBY 
(b) IMU OPERATE 
(c) RADAR CDU'S 
( d) LGC 
(e) AOT 

PROPULSION 

(a) ASCENT ENGINE 
(b) DESCENT ENGINE CONTROL 

ASSEMBLY 
(c) DESCENT ENGINE 

REACTION CONTROL 

STABILIZATION AND CONTROL 

PYROTECHNIC (LOGIC POWER ONLY) 

5-6 

DC 
Voltage Required 

AC 

25 - 31,5 V 

20 - 32 V 

25 - 31. 5 V 

25 - 31,5 V 

24 - 32 V 

20 - 32 V 

18 - 32,5 V 

25 - 31. 5 V 

22,5 - 32,5 V 
26.0 - 32,5 V 
26.o - 32,5 V 
25,0 - 32.0 V 
25,0 - 32,0 V 

21 - 32 V 
22 - 32,5 V 

20 - 32 V 

24 - 32 V 

25 - 31,5 V 

24 - 32 V 

115 :!:_ 2,5 V 

115 :!:_ 2,5 V 

115 :!:_ 2 ,5 V 

115 :!:_ 2,5 V 

115 :!:_ 2,5 V 



TAB LE 5-III. - CIRCUI T BRE AKERS 

CIRCU IT BUS 
BREAKER RATI NG WIRE CLMP , XL 

C4 CB l CAM PS ) GAU GE TITLE CDR,AC J BUS SYSTE M 

1 2 22 SIG CONDR 2 
CDR AND 

LMP INST 

2 2 22 ABOR T STAGE LMP scs 

3 2 22 ABORT STAGE CDR scs 

4 50 10 X- L UNAR BU S TIE CDR X EP? 

5 50 14 X-LUNAR BUS TIE LMP X EPS 

6 3 22 AS C ECA CONT CDR EPS 

7 3 22 ASC ECA CON T LMP EPS 

8 5 20 DES ECA CO NT CDR EPS 

9 5 20 DES ECA CON T LMP EPS 

10 3 22 DES ECA CDR X EPS 

11 3 22 DES ECA LMP X EPS 

1 2 30 10 INV 1 CDR EPS 

13 30 10 INV 2 LMP EPS 

14 2 22 ASC ECA LMP EPS 

15 2 22 AS C ECA CDR EPS 

DISPLAY (EPSl 
CDR AND 

16 2 22 LMP EPS 

1 7 100 6 BAT FEED TIE LMP EPS 

18 100 6 BAT FE ED TIE CDR EPS 

19 100 4 BUS CR OSS T IE LMP EPS 

2.0 100 4 BUS CROSS TIE CDR EPS 

21 2 22 DC BUS VO LT LMP INST 

22 3 22 DC BUS VO LT CDR INST 

23 5 18 BUS TIE INV 1 AC A EPS 

24 5 18 BUS .TI E INV 2 AC A EPS 

25 100 6 BAT FEED TIE LMP EPS 

26 100 6 BAT FEED TIE CDR EPS 

27 2 22 AC BUS VOLT AC A INST 

28 10 16 AEA LMP scs 

29 15 1 4 RNDZ RD R CDR PGNS 

30 7.5 18 PRI M S-BA ND PWR AMPL LMP COMM 

31 5 22 S- BAND ANT CHEATER ) LMP X COMM 

32 2 22 PQGS CPROPUU LMP PROP 

33 2 22 CAMERA-S EQUENCE LMP CREW PROV 

34 2 22 S- BAND ANT AC B COMM 

37 2 22 ENG ARM LMP scs 

4 0 7. 5 18 AELD CDR scs 

4 1 7.5 18 AE LD LMP scs 

4 2 10 16 QUAD 4 TCA - B LMP PROP 

43 10 16 QUAD 3 TCA - B LMP PROP 

4 4 10 16 QUAD 2 TCA - B LMP PROP 

5 - 7 

LOAD AT 28 VDC OR 115 VAC 

WATTS AMPS 

10.36 o.3 7 

4 .8 MOM 0 . 17 MOM 

2.2MOM 0 . 08 MOM 

8 4 MOM 3 MOM 

84 MOM 3 MOM 

. 84 MOM 3 MOM 

84 MOM 3 MOM 

10 0.36 

10 0.36 

VAR IABL E VARI ABLE 

VARIAB L E VARIABLE 

5 0. 18 

5 0.18 

3.5 DES 0 .1 25 
2 . 2 ASC , 079 

VARIAB LE VARIABLE 

VA RI ABLE VARIAB LE 

VA RI AB LE VA RIAB LE 

VARIABLE VARIABLE 

NIL NIL 

NIL NIL 

AC LOAD S 

AC LOADS 

VAR IABLE VAR IAB LE 

VARIABLE VAR IAB LE 

NIL NIL 

4 7 1.68 

1 5 0 5 .36 

72 2 .57 

51. 7 1.8 5 

14.6 0.52 1 

14 0 .5 

4 0 . 03 AC 

4.8 . 171 

96 .5 3, 45 

96. 5 3 .45 

112/ TCA 4/ TCA 

112/TCA 4/TCA 

112/ TCA 4/TCA 

HEAT 
LOAD 

(WATT S) 

10 .36 

10 

1 0 

SEE FIG 5-4 

SEE FI G 5-4 

20 

20 

2.9 

42.5 

11 7, l 60° F 

56.8 

51. 7 
-40°F-0°F 

14.6 

14.0 

4 .0 

4. 8 

96 .5 

96. 5 

11 2 

11 2 

11 2 

LM -8 
BASIC 

PRE-
LAU NCH 

POSITI ON 

CLS 

CLS 

CLS 

CLS 

CLS 

CL S 

CLS 

CLS 

CL S 

CLS 

CL S 

• 
• 

• 

• 
• 



• CIRCUIT 
BREAKER RATING WIRE 

C4CBl CAMPS) GAUGE 

4S 10 16 

49 5 14 

so 2 22 

• Sl 5 16 

52 s 18 

53 5 22 

54 5 16 

59 10 16 

60 10 16 

61 10 16 

62 10 16 

63 10 16 

67 5 14 

68 2 22 

69 20 12 

72 5 16 

73 5 16 

• 74 5 14 

75 2 22 

76 2 22 

79 20 12 

80 2 22 

81 2 20 

82 7.5 18 

84 2 22 

85 2 22 

86 2 20 

87 2 22 

88 2 22 

96 5 20 

• 
97 2 22 

99 2 22 

102 2 22 

103 2 22 

104 2 22 

105 10 14 

• 
106 2 22 

107 5 20 

108 5 20 

109 2 22 

TABLE 5-III. - CIRCUIT BREAKERS - CONTINUED 

BUS LOAD AT 28 voe OR 115 VAC 

CLMP, XL 
TITLE CDR,ACJ BUS SYSTEM WATTS AMPS 

QUAD 1 TCA- B LMP PROP 112/TCA 4/TCA 

ISOL VLV- B LMP PROP 70 MOM 2.5 MOM 

TEMP/PRESS/DISP FLAG LMP PROP 2.12 0.00 

ASC FEED 1 CSYS Al CDR PROP 70 MOM 2.S MOM 

ASC FEED 1 CSYS Bl UAP PROP 70 MOM 2.5 MOM 

ASC HE REG LMP PROP 28 MOM 1.0 MOM 

CROSS FEED LMP PROP 140 MOM 5.0 MOM 

ATT DIR CONT CDR scs 448 MAX 
16 MAX (1 AXIS) 

QUAD 4 TCA - A CDR PROP 112/TCA 4/TCA 

QUAD 3 TCA - A CDR PROP 112/TCA 4/TCA 

QUAD 2 TCA - A CDR PROP 112/TCA 4/TCA 

QUAD l TCA - A CDR PROP 112/TCA 4/TCA 

ISOL VLV - A CDR PROP 70 MOM 2.5 MOM 

DISPLAY (HEATER) LMP PROP 0.1 0.03 

DECA PWR CDR scs 10.6 0.38 

MAIN SOV -A CDR PROP 70 MOM 2.5 MOM 

MAIN SOV - B LMP PROP 70 MOM 2.5 MOM 

DES HE REG/ VENT CDR PROP 28 MOM 1.0 MOM 

LOGIC PWR B LMP PYRO 5.6 0.2 

LOGIC PWR A CDR PYRO 5.6 0.2 

ASA LMP X scs 253CHTR) 9.04 
41.l CELECT> 1.47 

ENG CONT CDR scs 10.5 0 . 28 

ATCA CPGNSl CDR scs 2.0 0.07 

PGNS 55 1.96 
ATCA LMP scs AGS 65 2.32 

CO2 SENSOR LMP ECS 1.0 0.04 

SE AUDIO LMP COMM 
7.6 MOM/ 0.27 MOM/ 
4.2 .SS .15 ss 

CDR ·AUDIO CDR COMM 
J.6 MOM/ 0.27 MOM/ 
4.2 ss .15 ss 

VHF A RCVR CDR COMM 1.2 0.04 

GASTA CDR FLT DISP 6.2 .222 

GLYCOL PUMP SEC LMP ECS 30.5 1.09 

FOAi (CDRl CDR FLT DISP 4.8 .171 

CDR AND 
11.48 CWEA LMP INST 0.41 

PMP LMP COMM 4,3 0.15 

TEMP/PRESS DISPLAY LMP PROP 3.05 0.109 

TV LMP COMM 14.0 0.5 

LDG RDR CDR PGNS 118 4.21 

ENG FIRE OVRD CDR scs 6 0.214 

CABIN FAN 1 CDR ECS 35.5 1.27 

LCG LMP ECS 20.2 0.72 

CABIN FAN CONT LMP ECS 1.1 0 . 04 

5-8 

HEAT 
LOAD 

(WATTS) 

112 

2.12 

112 

112 

112 

112 

0.7 

10.6 

5.6 

5.6 

258.0120•F 
95 l 

10.5 

2.0 

42 

4.2 

4.2 

1.2 

25.9 

30.5 

11.5 

11.48 

4.3 

3 . 05 

14.0 

118 

6,0 

36.5 

1.1 

LM-8 
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LAUNCH 
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TABLE 5-III. - CIRCUIT BREAKERS - CONTINUED 

CIRCUIT BUS LOAD AT 28 VDC OR 115 VAC 
BREAKER RATING WIRE CLMP, XL 

C4CB) CAMPS) GAUGE TITLE CDR,AC) BUS SYSTEM WATTS AMPS 

llO 2 22 S-BAND ANT LMP X COMM 0.83 0.03 

lll 5 18 PRIM S-BAND XM TR RCVR LMP COMM 36 1.29 

ll2 2 22 DIVERT VLV LMP ECS 16 MOM 0.57 MOM 

ll3 2 22 CABIN REPRESS LMP ECS 22 MOM 0.79MOM 

ll4 2 22 VHFBRCVR LMP COMM 1.2 0.04 

ll5 
VOICE 30 .O 1.07 

5 20 VHF A XM TR LMP COMM VOICE / RNG 35 1.25 

ll7 5 20 GLYCOL PUMP 1 CDR ECS 30.5 1.09 

ll9 20 12 SU IT FAN 2 LMP ECS 163 5.82 

1 20 2 22 SUI T FAN llP LMP ECS 3.6 0.13 

121 2 22 PQG S (RCS) CDR PROP 1.06 0.04 

1 22 7.5 14 LGC/ DSKY CDR PGNS 80 2 ,86 

1 23 2 22 RNG/ RNG RT-ALT /A LT RT CDR FLT DISP 8. 5 0.305 

124 20 12 IMU OPR CDR X PGNS 200 7.2 

CDR AND 
125 2 22 PCMTE LMP INST ll 0.39 

126 2 22 EVENT TIMER, SE FOAi LMP FLTDISP 6 .52 2.33 

128 5 22 FLOOD LMP X LIGHTING ALL BRT 68.5 2 .45 

1 29 2 22 DOCK WINDOW CHEATER) CDR EPS 24 . 0 0.86 

1 31 2 22 SIG CONDR 1 CDR INST 12.6 • 45 

CDR AND 
INST 

14.0 MATED 0.5 MATED 
132 2 22 SIG SENSOR LMP 10.5 STAGED 0 . 375 STAGED 

133 2 22 X-PNTR (CDR) CDR FLT DISP 1.82 0.07 

134 2 22 X-PN TR (SE) LMP FLT DISP 1.8 2 0.07 

136 7 . 5 18 SECS-BAND PWR AMPL CDR COMM 72 2.57 

137 5 18 SECS-BAND XMTR/RCVR CDR COMM 36 1.29 

138 20 12 SUIT FAN 1 CDR ECS 163 5. 82 

140 2 22 DISP (ECS) LMP ECS 4.9 1.77 

141 5 20 GLYCOL PUMP 2 CDR ECS 30.5 1 . 09 

144 2 22 CDR FWD WINDOW (HEATER) AC A EPS 61.8 0.536 AC 

146 2 22 ANUN/DOCK/ COMPNT CDR X LIGHTING 35.6 1.27 

147 2 22 MASTER ALARM LMP LIGHTING 7 .2 .26 

148 2 22 ANUN/ DOCK/ COMPNT LMP LIGHTiNG 35.6 1.27 

149 2 22 LOG GEAR FLAG CDR PYRO 0.1 0.004 

152 2 22 SE WINDOW (HEATER) AC B EPS 61.8 0 ,536 AC 

153 2 22 DISPLAY (COMM) LMP COMM 2.1 0.08 

154 2 22 SIG STR DISP CDR PGNS 0.7 0.03 

155 7.5 20 RNDZ RDR OPR (HEATER) CDR X PGNS 29 1.04 

156 7.5 20 RNDZ RDR STBY (HEATER) CDR X PGNS 81 2.89 

157 5 20 LOG RDR CHEATER) CDR X PGNS 63 2.25 

159 2 22 MISSION TIMER CDR FLT DISP 2.5 0.09 

160 20 12 TRACKING LIGHT LMP LIGHTING 120 4.29 

161 5 14 IMU STBY CDR X PGNS 109 3.9 

5-9 

HEAT 
LOAD 

(WATTS) 

0.83 

35.3 

1.2 

3. 5 
29.6 

30.5 

163 

3.6 

1.06 

llO 

19 

78.6 

10 .3 

6.52 

24.4 

24.0 

12.6 

14 

1.82 

1.82 

56.8 

35.3 

163 

4.9 

30.5 

61.8 

19.0 

7.2 

19.0 

.1 

61.8 

2.1 

0.7 

50 
-1o•F+2o•F 

10 
-40°F - O•F 

63 
O•F+20•F 

2.5 

120 

109, 130°F 
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CLS 

CLS 

CLS 
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• CIRCUIT 
BREAKER RATING WIRE 

C4CBJ CAMPS) GAUGE 

162 5 20 

168 2 22 

1 69 2 22 

• 183 30 8 

18 4 30 8 

18 5 5 18 

186 5 18 

188 2 22 

200 2 22 

201 2 22 

202 2 22 

203 2 22 

204 2 22 

206 2 22 

207 2 22 

209 2 22 

210 2 22 

• 211 2 22 

21 2 2 22 

21 3 2 22 

214 2 22 

21 7 2 22 

218 7 .5 20 

219 7 .5 20 

220 7 . 5 20 

221 7 .5 20 

222 7 . 5 20 

223 7.5 20 

22 4 7 .5 20 

225 7 . 5 20 

226 2A 22 

227 2A 22 

• 228 2 22 

230 3 22 

231 5 1 2 

232 5 l b 

233 10 lb 

234 5 20 

• 
235 2 22 

236 2 20 

238 10 lb 

244 15 14 

* RCS THRUSTER HEATERS 

TABLE 5-lll. - CIRCUIT BREAKERS - CONTINUED 

BUS LOAD AT 28 voe OR 115 VAC 
CLMP , XL 

TITLE CDR,AC) BUS SYSTEM WATTS AMPS 

DATA 31.b 1.13 
VHF B XMTR CDR COMM VOICE 28.9 1.03 

THRUST DISP CDR FLT DISP 1.06 o.38 

HE / PQGS DISP AC B PROP b , 7 O.Ob 

BAL LOAD CROSS TIE LMP EPS VARIABLE VARIABLE 

BAL LOAD CROSS TIE CDR EPS VARIABLE VARIABLE 

BU S TIE INV 1 AC B EPS AC LOADS 

BUS TIE IN V 2 AC B EP S AC LOADS 

COAS CDR CREW PROV 8 . 4 0 . 3 

NUM AC B LIGHTING 5.41 0.047 AC 

GASTA AC A FLT DISP 12 . 5 0.109 AC 

TAPE RCDR AC A INST 2 .7 0 . 0 2 AC 

AG S AC B scs 3 . 45 0.03 AC 

RNG/ RNG RT-ALT / ALT RT AC A Fl T DIS P 10 . 5 0 .09 1 AC 

RNDZ RDR AC A PGN S 13 .8 0 . 12 AC 

DECA GIMBAL AC A scs 8 2 .b 0 , 64 AC 

CDR FOAi AC A FLT DI SP 4.0 0.035 AC 

SE FOAi AC B FLT DISP 4.0 0.035 AC 

INTGL AC A LIGHTING 46.21 0 .40 2 AC 

AOT LAMP AC A PGNS 9 .3 0 . 081 AC 

AOT CHEATER) CDR PGNS 5.b 0.2 

AOT LAMP AC B PGNS 9.3 0.08 1 AC 

AUTO TRNFR CDR ECS 

QUAD 1 RC S SYS A/ B- l H CDR PROP 95 . 5 3.41 

QUAD 2 RCS SYS A/ B-P·-> CDR PROP 9 5 . 5 3.41 

QUAD 3 RCS SYS A/ B- 1-1c• CDR PROP 95 . 5 3.41 

QUAD 4 RC S SYS A/ 8 - 1•• CDR PROP 9 5 .5 3.41 

QUAD 1 RCS SYS A/ B-2-lr' LMP PROP 95 . 5 3 .41 

QUAD 2 RC S SYS A/ B-2-lr' LM P PROP 95.5 3 .41 

QUAD 3 RC S SYS A/ B-2* LMP PROP 9 5,5 3 . 41 

QUAD 4 RCS SYS A/ B- 2tt LMP PR OP 9 5.5 3 .41 

ORDEAL AC B PGN S 4 0 . 035 AC 

ORDEAL CDR PGNS 4 0 .1 4 

UPDATA LINK CDR COMM 14 0 . 05 

ATCA AGS LMP scs 2.0 0 . 071 

ASC FEED 2 CSYS Al CDR PROP 70.0 2 . 5 

ASC FEED 2 CSYS Bl LMP PROP 70.0 2 .5 

DES ENG OVRO LMP scs b . O 0 .21 4 

SUIT FLOW CONT LMP ECS 

SUIT CABIN REPRESS LMP ECS 

UTILITY CDR LTG b.15 . 22 

AEA CDR scs 47 1.68 

EMER CM PWR CDR EPS 

5-10 

HEAT 
LOAD 

(WATTS) 

31.b 
28.9 

1.06 

b . 7 

8 .4 

3 .4 

12. 5 

2 . 7 

3 . 45 

10 . 5 

13 . 8 

80 

4 . 0 

4.0 

9.5 

9.3 

5.b 

9.3 

9 5 . 5 

9 5. 5 

9 5.5 

9 5 . 5 

95.5 

95. 5 

95 . 5 

95.5 

4 . 0 

4 . 0 

14 . 0 

2 .0 

b.O 

b . 1 

42 .5 
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TABLE 5-III. - CIRCUIT BREAKERS - CONCLUDED 

NOTE: THE FIGURES IN THE LOAD COLUMNS 
INDICATE THE PEAK LOADS FOR EACH 
CIRCUIT BREAKER. THE LOAD WI LL 
VARY WITH CHANGES IN SWITCH 
CONFIGURATIONS 

WI RE CAPACITY 

WIRE GAUGE SEA LEVEL VACUUM <.65) 

4 95 62 

6 69 45 

8 49 31.5 

10 33 21.2 

12 23 14.7 

14 16 1005 

16 12 7.6 

18 10 6.7 

20 7.7 5.0 

22 5.5 3.6 

24 4 2.6 

26 3.1 2.0 

5-1 l 
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COMMUNICATIONS NOTES 

S-Band 

A. Transceiver Power Requirements 

B. Receiver Characteristics 

1. Phase Lock Receiver 

2. Frequency 

3. Sensitivity 

C. Transmitter Characteristics 

1. Modulation 

2. Frequency 

3. RF Power Output 

D. Power Amplifier Characteristics 

1. Type 

2. RF Drive Level 

3. RF Power Output (pri) 

4. Power Input 

L.M-8 
BASIC 

36 watts 

2101.8 MHz 

-127 dbm 

PM or FM 

FM 2282.5 MHz 
240 

PM 221 FR MHz 

0.75 to 1.5 watts 

Amplitron (QKS 1300) 

0.72 watts (min) 

20 watts 

68.6 watts 

E. The application of de power to the primary or secondary power 

amplifier power supply will start an automatic 20 second 

warmup sequence. After the warmup period, -1800 Vdc is 

applied to the amplitron enabling the tube to lock on 

the input rf signal. If the amplitron fails to lock, the 

power supply will automatically revert to the warmup 

mode and the cycle will be repeated. The maximum warmup 

time for a power amplifier is 60 seconds . 

8-6 



+X 

S·blnd steerable t 
antenn,--------

-x 

Front view 

• • 

VHF infli: ~ntenna ------e;s=; 

Oll , -54, ~71 

VHF inlllghl antenna No. 1 
1'309, +28 . -55) 

figu r e 8 -2 .- LM communication s ante nna locat io n s. 

• 

-x 

Aft v+ew 

• 

X • +200 (R£FI 

Nott: 
AU 1ntenna location coordlnales 
are given In Inches, rounded ott 
to the flffrest inch, 1nd are 
glvtn In the followlng order, ~ i 
X,Y,Z. ~ ..:. 



00 

' 00 

• • • 
/Steerable S-band 2-GHz high gain antenna 

Two scimitar VHF omr,i antennas on SMJ 
(180 deg. apart1 

Four S-band omni 

• 
VHF inflight antenna (21 

5-band steerable antenna 

LM+Y axis CSM 
\ is 

LM -Z axis 

,CSM 

CSM +Y ' 

LM +Z axis 
axis 

Rendezvous radar 

Figure 8 3. 1. - LM -CSM antenna locations. 

• 

~~ 
Vl ' 
- 00 
("') 



• • 

Two VHF blade recovery antennas 

-Yax\i:l:/\ 
+-:a~: pitch\ 

JM+Z a,is CSM +Y a,is 

\_RRT antenna 

S-band inf light antenna 

-z 
LM-Y_ -

_CSM axis cs 

axis LM+Y axis 
axis 

S-band steerable antenna 

Rendezvous radar 

\_ Two scimitar VHF omni antennas on SM 1180 deg. apart) 

Figure 8-3. 2. - LM -CSM antenna locations. 

• • 

+Y 

o;

► :ii: 
Vl ' -oo n 

• 



OJ 

• • 
VHF 
antenna 
no. l 

S-band omni 
antenna no. 2 

S-band 
steerable 

-z 

~ + Y{4-J--;:we~~~~~~+-tt------tlf"HJ-1-----¥.---1-

o 

!iifla-:::.,lr,l- S-band omni 
antenna no . l 

+z 
-Top view of LM 

• 
S-band B 
omni antenna 

S-band high 
gain antenna 

CSM + 

• • 

omni antenna 
LM +Y axis 

S-band A 
omni antenna 

7 .15° 

CSM _+Y 
LM +z axis 

Back view of CSM 

omni antenna 

Note: CSM thrusters B-3 and C-4 are the thrusters ~ ~ 
which impinge on the steerable antenna ~ 00 

Figure 8-3 .3. - LM-CSM antenna locations. 



.,., 

0 

1 

( Pltl""'IIY 
lttFUCttTI 

2 

~~s!~ 

3 

IUII TM J 

4 

IINFLIGMT 
U.CIWPI 

5 

CIUVOICEI 

6 

EMUC.EIIC't' 

"" 
7 

( LUJiAII 
STAY ! 

8 
4LIJN.U 

STA't'IUJ 

9 

I FM J 

10 

.,..,, 
NOTES , 

VHF PAMCLSWITCHES 

"'" "'" m, '"' \IOIC[flllllC a ..,.,, 9.,, 
'"" "' 

LM RELAY ••C< 

""" .. 

"'" ••« IMat,UP 

CSMlt[L.AY VOICE 

VHFIIAIIICIMC VOICE/IIHG '" 

~~~~~y FUNC'TIOJI 
SPECIAL 

N0ttS 

" t.t.11111(11 ., 
PCM - TM 

I 
VOICE 

.. « ~ ~ L Olt It II0MED 
KIIIITM 

1.024 MHZ l.2SMMl ., 
LOllv~tu I,..~, .. VOICE 

~ ··™ 1.02<1MKZ l.2SWHZ 

I 
PCM • TM 

LIIITM ~ 
l.02<1 MIIZ 

~VOICE PCM - TM 

IUVOICE I~ ~ LIii TM 

!l> l.02<1MHZ 

IUVOICE l~J~. 
!l> 

I 
I [M[:VDICV 

PIJU PMP 

EMCIIC.ENC't' UY 
CMCUIT 
IIIEAl.U 
f <l(:11021 

Sl21CMZ 

[MUVOICE 11(:M - t M vOICc 

I "" ""' ~ ~ [MU DATA 
L 0A II IIIOMED 

LHTM t.02<1 MHZ 1.25 MHZ 

u.u,~:~c ~,·.r: .. VOICtf'IIOMMSFN 
DIU MTA 

LOIIIIIOYL0 
lltlflOIILMTM 

f'Ctil-TM -~ 
voice 

I 
VOICE 

DIU~U. ~ ~ EMU LOIIII IIOMED 
Htl OIi LIii TU 

1.02• 1111z 1.25 MHZ 

" ~""f t CLOSETV 

""' ,., c111c1.n 
[ MUOA U IIICAKEII 

LOIi i IIIOl,IED 

"" SOOMMZ \_ l .0;,2!:zNZ 
C<ICll0<II 

NIIIOIILIIITM 

l!> lltOICATES!IO~TOIIYPOSITN>N 

ll> IIELA't' YOOES 1111[ SELECTm I'+' CMOOSINli A VHF MODE 
WITII 4 Sl,IUIU S•IAII0 MOOE tsEE VHF MOOE f Atl. E I. 
OIIIL.'1'0111: IELA'+' SWffOI IIA't' IE CNOSEI OIi AT._,_ 

e> IIAUMNO 'fOtCE O.l - JOI.Z IA.IIDWIOTN 

E> NI OI SlC NI NIP ll(QUIIE0 FOlt CIU,,\L t'VA 0PDATIOflS 

• NIOICAT[S IUIIIO.Uon' 51#fTal awe(,... MSIC COMM 111100[ 

v::,: ,.C< 
eOFF 

'"' 

VOICE 

US5 
MOOVL.ATE e .. 

[)> 

~ 

.. 

.. 

.. 

.. 

.. 
ll> 

.. 
~ 

* ,. 

* .. 

TAil! l·J 

S·IAHO ANO VHF COMMttllCATION MODES 

YW 

VHFI . .,. ltCVII e UL.AY0M ll[LAY0N "' 0 
ll[~tF 

! OFF 

"" IIEL.AYOFF 
(COit! cco•> 

'" ... U/ltT0 
lALl l 

'" '" 
,,. 

"' 

.. '" 
,,. 

'" "" '" 
,,. 

S· IANO 

COMMUNICATION 5Wl1CMU ...... oswnc11 l"OSITIOftS 

/~ 5 .141111) 1)511, US• 
KMtllJIICVII 

"';\1:.1,1>\. eOFF VOICE "" eOFF 9 ,,, e .. , 
m m 0N'IOlctlU '" 
* 
"' ll> ll> ll> 

.. ~ .... VOICE "" OIIS£C 0IISEC 

.. , . .... 
""" "" 011sec 0IISEC 

* .... .. ,. 
'" "" OIISEC 0IISEC 

* 
"'" "'" ONVOlctlU "" 0IISEC OIISEC 

* * PIUM ..,. 
OflVOIC[al/ '" OIISEC OIISEC 

* .... .. , . 
"' ,.., 

OIISEC OIISEC 

ll> ll> 

* .... 
"' ""' "" 0111sec 

E> 
* ,.1 .. Pll!M OIIVOIC:CIU "" OIISEC OflSEC 

PIIM ... .... "" OIISEC OIISEC 

"~ 
0:-~~c ""' "" OIISEC 

• ..... 
145\c 

AUOIOSWltCHU 

""' '"'' "" ""' :c 
"' "' "' '" 

! OFF ! OFF e .. , 9 1cs1 a ,cs, m m 

"' "' m 
CCH ) I UIP J U .M,, tL .. P I ICOIII 

,,. • '" <OFFAT ... .., 
.. SFMLOS I 

[)> [)> 

'" 
,,. 

'" [)> [)> 

'" [)> [)> [)> [)> 

'" "'' [)> [)> 

AUOIOSWITCHES 

llSI us, llSU 
co!t~!~,o 

UtSl lrJ" ISH<I 
IIOME0 ~~ 

, .. '"' ..... , ,m S• IANDT/lt AIJOl0 IIEL.AY0N IIELA't'OIII 

e -rs~ e oFF e e ,,, e ," 0 0 TV / CWEA IIIGHT " S·IANDIICV S•IAND t/lt IIELA't'OFF 11[1.AYOFF ENABLE 

ll> ll> ll> ll> ll> [)> ll> 

* 
'" "" . S•U.ttDT/11 S•U.ttDT/11 "' "' OlllltCHT • ll> ll> 

..... , ,m 
" S-8AN01/II S - U.MDl/11 "' "' 0111111,kT 

ll> ll> 

* * 
"' "" " ll> ll> "' "' '""''" ll> 

* * 
'" '" " S • IAMDT/11 S·IMNOT/11 "' "' ll> 

* 
'" '" " S•l',NDT/11 S • llA.N0T/11 "' "' ll> ll> 

"' "' "' ll> ll> "' '" ll> ll> ll> 

* * ,.., "" " S • MNOT/11 S • IAlfOT,11 ll> [l> DIIIIIGHT 

"' cm "" S-IIAN0T,11 S•MNOT/11 [l> ll> Olllllc:HT " ll> 

"' 
cm "~:" S • U.NOT/11 S•U.NOT/lt ll> ll> OIIIIGMT 

ll> • 
TV CWU. ,m "" S • IANDT/11 S - IAlfDt/11 ll> ll> OIIIIM.Hl " ll> 

• 



• 
• 

• 

• 
• 

TABLE 8-II.- IM UPLINK COMMUNICATIONS MODES 

MODULATION S/C 
MODE FUNCTION TECHNIQUE FREQ 

0 NO CARRIER -- -
1 PRN RANGING PM ON CARRIER --
2 VOICE FM/PM 30 KHz 

3 UPDATA FM/PM 70 KHz 

4 PRN RANGING PM ON CARRIER -
VOICE FM/PM 30 KHz 

5 PRN RANGING PM ON CARRIER ---
UPDATA FM/PM 70 KHz 

6 PRN RANGING PM ON CARRIER ---
VOICE FM/PM 30 KHz 
UPDATA FM/PM 70 KHz 

7 VOICE FM/PM 30 KHz 
UPDATA FM/PM 70 KHz 

8 BACKUP VOICE FM/PM 70 KHz 

9 CARRIER ONLY - --

8-12 
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SUB ASSY 

501- 1 

502-2 

503-2 

504-1 

504-2 

504-3 

504-4 

504-5 

505-1 

506-2,3 

507-1 

FUNCTION 

DCM-'P 

ATTENUATOR 

AC TO DC 
CONVERTER 

ANALOG 
BUFFER 

DI SCRETE 
BUFFER 

DI SCRETE 
BUFFER 

DISCRETE 
BUFFER 

DISCRETE 
BUFFER 

FREQUENCY 
TO DC 
CONVERTER 

RES I S·T ANCE 
TD DC 
CONVERTER 

PHASE 
DEl'ODULA TOR 

• • • 
TABLE 9-11 . - SIGNAL CONDITION!~ SUBASSEMBLJES 

INPUTS CHANNEL REMARKS 
B l -POI.AR UNI-POI.AR AVAi LAB I LI TY 

- 100 MV TD +100 MV 0 TD +200 MV 
- 2. 5 V TO + 2 . 5 V OT0+5.0V 4 Sl~LE CHA/,NELS RECEIVES ANALOG VOLTAGES AND CONDITIONS THEM TD A 

ZERO TD +5.0 voe FULL SCALE OUTPUT. 

-20 voe TO +20 voe 0 TD + 40 voe 4 Sl~LE CHAI\I-JELS PROVIDES ISOLATION AND ATTENUATES INPUT SIGNAL TD 

-2.s voe TO +2.s voe 0 TO +s.o voe A ZERO TD +5. 0 voe OUTPUT. 

0 TO 21 VOLTS RMS 3 Sl~LE CHANNELS FULL SCALE OUTPUT cs.a VDC) 
0 TD 31 VO LTS RMS 
0 TO 100 VOLTS RMS 
0 TO 150 VOLTS RMS 

0 TD s voe 4 SINGLE CH/INNELS U\IITY GAIN DEVICE 

DI SCRETE SWITCH CLOSURE 10 DUAL CHAI-NE LS OUTPUT IS A STEP VOLTAGE BETWEEN 4 mo. 6 voe FOR 
ll(J\111 AND 0+.5 voe FOR "OFF" . 

- 0 

DISCRETE SWITCH CLOSURE 12 DUAL CHANNE LS OUTPUT IS A STEP VOLTAGE BETWEEN 4 /IND 6 voe FOR 
1 10N11 AND o+. s voe FOR "OFF". 

-0 

DISCRETE SWITCH CLOSURE 12 DUAL CHANNELS AND ONE OUTPUT JS A STEP VOLTAGE BETWEEN 4 AND 6 voe 
SOLID STATE SW FOR "(J\111 AND O+ . 5 voe FOR " OFF' ' . -
CLOSURES - .1 

OTHER OUTPUT JS A SOLID STATE SW CLOSURE USED 
NORMALLY FOR FLAG INDICATORS. 

DISCRETE SWITCH CLOSURE 12 CH/INNELS Sl~LE OUTPUT JS A STEP VOLTAGE BETWEEN 4 AND 6 voe FOR 
STEP 11()\J II AND o+. s voe FOR " OFF' ' . 

-.1 

20 TO 130 VOLTS RMS WITH 3 SINGLE CHAI-NELS OUTPUT OF ZERO VOL TS DC WI LL CORRESPOND TO 
FREQUENCY VARIAT I ONS 380 CPS /IND +5 voe WILL CORRESPOND TO 420 CPS . 
BETWEEN 380 AND 420 CPS 

BRIDGE UNBAL.PNCE ERRORS 4 DUAL CHAN'JELS CONVERTS A RESISTANCE CHANGE TD A O TD +5.0 
OF O TO 130 MV voe OUTPUT 

15 TD 26 VOLTS RMS 4 SINGLE CHANNELS COMPARES INPUT PHASE AND AMPLITUDE WITH A 
REFERENCE SI GMAL AND PRODUCES A 0-5 voe OUTPUT 
AS COMPARED TO THE REFERENCE. 
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FUSE NO. 

TABLE 9-111.- MEASUREMENTS ON UNREGULATED DC 

1)1-8 
REV B 

CIRCUIT BREAKER 4CB132, 2A, IJ1P PNL SIGNAL SENSOR FUSE ASSY SENSOR POWER 

MEAS NO. FIELD TITLE FUSE NO. MEAS NO. FJELD TITLE 

I. BLOCK 4A9 CONNECTOR 

Fl 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

GF3582P 

GF3583P 

GF3584P 

GF2741P 

GF2921P 

GF4581Q 

GF4582Q 

GF4583Q 

GRllOlP 

GRll02P 

GR1201P 

GR1202P 

GR2201P 

GR2202P 

GR3201P 

GR3202P 

GPOOOlP 

GP0002P 

GP0025P 

GP0908X 

GP1408X 

GPlSOlP 

GP1503P 

GP2010P 

ASC l 02 PRESS 

ASC 2 02 PRESS 

DES 02 PRESS 

( 
GLY PLMP PRESS) 

GF9997U 

DES H20 QTY 

ASC l H20 QTY 

ASC 2 H20 QTY 

RCS A HE PRESS 

RCS B HE PRESS 

RCS A REG PRESS 

RCS B REG PRESS 

A FUEL MFLD PRESS 

B FUEL MFLD PRESS 

A OX MFLD PRESS 

B OX MFLD PRESS 

APS HE l PRESS 

APS HE 2 PRESS 

APS HE REG PRESS 

APS FUEL LO 

APS OX LO 

APS FUEL PRESS 

APS OX PRESS 

APS TCP 

GP0018P 

GQ3018P 

GQ36llP 

GQ3435P 

GQ6510P 

GQ4lllP 

GQ3025P 

GQ3436P 

APS HE REG PRESS (REDUNDANT) 

DPS HE REG PRESS 

DPS FUEL PRESS 

DPS HE PRESS 

DPS TCP 

DPS OX PRESS 

DPS HE REG PRESS ( REDUNDANT) 

DPS HE PRESS (REDUNDANT) 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

< THROTTLE JNSTRLMENTATION 

REFERENCE POWER SUPPLY 
FOR GQ6806H 

11. BLOCK 4Al0 

GPOSOlP 

GPlOOlP 

3 GQ3501P 

4 GQ4001P 

5 GQ3015P 

6-23 NOT LOADED 

24 GF450l 

25 GP0041P 

26 GP0042P 

27-40 NOT LOADED 

111. ECS RELAY BOX 

3 

4 

5 

6 

7 

8 

9 

10 

9-21 

GF3571P 

GF3591P 

GF3592P 

GF2021P 

{ 
GFllllR 

GFl ll2R 

GF1301P 

GF410 lP 

GF3589P 

APS FU ULL PRESS 

APS OX ULL PRESS 

DPS FU ULL PRESS 

DPS OX ULL PRESS 

DPS START TANK PRESS 

DES H20 PRESS 
APS HE lR PRESS 

APS HE 2R PRESS 

CABIN PRESS 

U/F RLF PRESS 

F /H RLF PRESS 

PR! GLY PUMP 6P 

{ 

H20 SEP RATE 

GF9999U 

SUIT PRESS 

PR! H20 REG 6P 

o2 MANI FOLD PRESS 

• 
• 

• 

• 
• 



• TABLE 9-I V.- TELEMETERED AND DISPLAYElJ PARAMETERS 

RSS 
PAM LOCATION SCERA LOCATI ON TM DATA RANGE ACC 

l'EAS ID MEAS DESCR I PT! ON PAM NO/SEQ NO SCERA/LOC LOW HIGH UNITS PCT 

GC0071V AC BUS VOLTS 3-10 1/ 17 1/ 18 0 125 VRMS 1.3 

GC0155F AC BUS FREQ 3-14 1/ 16 1/18 380 420 CPS 1.7 

• GC0201V BAT 1 VO LT 1-8 2/ 16 0 40 VDC 1.1 

GC0202V BAT 2 VO LT 1- 7 2/16 0 40 VDC 1.1 

GC020 3V BAT 3 VOLT 1-9 2/ 16 0 40 VDC 1.1 

GC0204V BAT 4 VOLT 1-7 2/ 16 0 40 VDC 1.1 

GC0205V BAT 5 VOLT 2-5 2/ 17 0 40 VDC 1.1 

GC0206V BAT 6 VOLT 2-6 2/ 18 0 40 VDC 1. 1 

GC0 301V CDR BUS VOLT 3-12 1/ 15 1/18 0 40 VDC 1.3 

GC0302V L.MP BUS VOLT 3-12/1- 12 2/8 2/15 0 4 0 VDC 1. 5 

GC1201C BAT 1 CUR 1-9/ 3-11 --- 0 60 AMPS 1.6 

GC1202C BAT 2 CUR 3-1 2/ 1-13 --- 0 60 AMPS 1.6 

GC1203C BAT 3 CUR 3-9/1-9 --- 0 60 AMPS 1.6 

GC1204C BAT 4 CUR 3-9 /3-10 --- 0 60 AMPS 1.6 

GC1205C BAT 5 CUR 1- 8 / 3-11 --- 0 120 AMPS 1.6 

GC1206C BAT 6 CUR 3-9/1-9 --- 0 120 AMPS 1.6 

GC4361 X BAT 1 HI TAP --- 2/4 l = HI 

• GC4362X BAT l LO TAP --- 2/ 4 1 = LO 

GC4363X BAT 2 HI TAP --- 2/ 4 l = HI 

GC4364X BAT 2 LO TAP --- 2/4 l = LO 

GC4365X BAT 3 HI TAP --- 2/4 1 = HI 

GC4366X BAT 3 LO TAP --- 2/ 4 1 = LO 

GC4367X BAT 4 HI TAP --- 2/ 4 1 = HI 

GC4368X BAT 4 LO TAP --- 2/ 4 1 = LO 

GC4369X BAT 5 B/U CDR --- 2/ 4 1 = ON 

GC4370X BAT 6 NORM CDR --- 2/ 4 1 = ON 

GC 4371X BAT 5 NORM L.MP --- 2/ 4 1 = ON 

GC4372X BAT 6 B/U l.MP --- 2/ 4 1 = ON 

GC9961U BAT 1 MIil --- 2/12 2/13 1 = MIil 

GC9962U BAT 2 MIil --- 2/ 12 2/13 1 = MIil 

GC9963U BAT 3 MIil --- 2/12 2/13 1 = MIil 

GC9964U BAT 4 MIil --- 2/12 2/13 1 = MIil 

• GC9965U BAT 5 MIil --- 2/ 12 2/13 1 = MIil 

GC9966U BAT 6 MIil --- 2/ 12 2/13 1 = MIil 

GF1083X SUI T FAN 1 MIil --- 2/3 1 = MIi l 

GF10 84X SUIT FAN 2 MIil --- 2/3 1 = MIil 

• 9- 22 

ONBOARD RSS 
DISPLAY RANGE ACC 
LOW HIGH EU 

62.5 125 4. 6 

---

20 40 2. 8 

20 40 2. 8 

20 40 2 . 8 

20 40 2. 8 

20 40 
I 

2. 8 

20 40 2 . 8 

20 40 3 . 1 

20 40 3 . 5 

0 120 2.5 

0 120 2.5 

0 120 2 . 5 

0 120 2.5 

0 120 2 .5 

0 120 2.5 

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

l.M-8 
REV 8 

REFERENCE 
DWG ZONE 

5.3 cu 

5.3 c Z3 

5 . 2 P Z 9 

5. 2 v Z4 

5 . 2 U Z3 

5. 2 u z 2 

5 . 2 H Z 8 

5. 2 L Z 4 

5. 2 c l3 
5 . 2 C Z B 

-
5 . 2 Q Z 6 

5. 2 u Z4 

5 .2 u z 3 

5 . 2 u z 2 

5 . 2 J Z 6 

5. 2 LZ 4 

5. 2 Q Z9 

5.2 Q Z 9 

5 . 2 TZ4 

5. 2 TZ4 

5 . 2 Tl3 
5.2 Tl3 
5. 2 TZ 2 

5. 2 TZ 2 

5 .2 KZ5 

5. 2 KZS 

5 . 2 K Z5 

5. 2 KZ'+ 

5.2 11Z7 

5 .2 sz4 

5. 2 s z3 

5. 2 sz2 

5.2 EZ7 

5.2 L Z4 

, 6. 2 F Z4 

6 .2 F Z4 

I R- B 

I R- B 

I R- B 



T;.,,Lt ~-I V.- TL:LLJ·\lTL:1-.l.1, Alll.J IJISPLAYED PARPMETERS - CONTI NUEIJ 

PAM LOCATION SCERA LOCATION 
l'EAS ID MEAS DESCR I PTI ON PAM NO/SEQ NO SCERA/LOC 

GF1201X CDR SUIT DISC --- 2/5 

GF1202X LMP SU IT DJ SC --- 2/5 

GF1211X SUIT RLF CLSD --- 2/5 

GF1212X SUIT RLF OPEN --- 2/5 

GF1221X SUIT DI V EGRESS --- 2/5 

GF 1231X CABIN RET CLSD --- 2/ 5 

GF1 2 32X CAB IN RET OPEN --- 2/ 5 

GF1241X SEC CO2 SEL 
I --- 2/5 

GF1281T SUIT TEMP 4-14/2-14 " 1/2 1 

GF13 01P SUIT PRESS 3-12 / 1-1 2 1/ 5 

GF1 521P CO2 PART PRESS 2-5/4-8 1/5 

GF1522P CO2 PART PRESS --- ---

GF1651T CABIN TEMP '+-12 1/21 

GF2021P PR! GLY PUMP AP 3-9/ 1-10 ---

GF2531T W/B GLY IN TEMP 2-12 2/20 

GF2581T W/B GLY OUT TEMP 1/ 11 2/20 

·GF2681T UPSTRM CRI T ELEC --- ---

GF2921P SEC GL Y PRESS 4-6 /2-7 ---

GF2935X SEL GLY PUMP FAI L --- 2/ 13 

GF2936X SEL GLY PMP FAJ L --- 2/ 12 

GF 3071X DEMAND REG A CLSD --- 2/5 

GF3073X DEMAND REG B CLSD --- 2/5 

GF 3571P CABI N PRESS 1-9/ 3-11 ---
GF 3572X REPR ELEC OPEN --- 2/3 

GF3582P ASC 1 02 PRESS 4-6 /2-6 1/7 

GF3583P ASC 2 02 PRESS 4-9/2-10 1/7 

GF358 '+P DES 02 PRESS 1-11/3-13 2/8 

GF358 9P 02 MANI FOLD PRESS 3-10/1-10 ---

GF3591P U/ H RLF PRESS 3- 15 ---

GF3 592P F/H RLF PRESS 1-14 ---

GF4101P PR! H2<J REG AP 2-12 / 4-14 1/ 18 

GF4501 DES H2O PRESS 3-7 ---

GF'+511T PRI W/B H2O TEMP 3-13 / 1-13 2/6 

GF4 581Q DES H2O QTY 2-8/ 4-10 1/7 

GF4582Q ASC l H2O QTY 2- 6 / 4-8 1/ 8 

"THE ACCURACIES FOR PCM AND DISPLAY ARE AS FOLLOWS: 

PCM 

~ 
AT O TO 10 M1-iG 

15 
20 . 
25 
30 

ENG \..NITS 

0.552 M-tiG 
0. 786 
I. 027 
1. 272 
1.426 

DIS PLAY 

UNITS 

0.801 m-tG 
o. 977 
1. 180 
I . 398 
1. 626 

RSS ONBOARD 
TM DATA RANGE ACC DISPLAY RANGE 

LOW HIGH UNITS PCT LOW HIGH 

I l = DISC ---

I = DISC ---

l = CLOSED ---

1 = OPEN ---

1 = EGR ---

I = CLOSED ---

I = OPEN ---

1 = SEC SELECTED ---
20 120 DEG F 2. 8 40 100 

0 10 PSIA 2 . 0 0 10 

0 30~ .. ---

--- 0 30 m-tG 

20 120 DEG F 2. 8 40 100 

0 50 PSID 1. 9 ---

20 120 DEG F ---

20 120 DEG F ---

--- C&W ONLY 

0 60 2 .1 0 80 

--- C&W ONLY 

1 = FAIL ---

1 = CLOS ED ---

I= CLOSED ---

0 10 PSIA 2.6 0 10 

I= OPEN ---

0 1000 PSIA 2. 0 0 100 

0 1000 PS IA 2 . 0 0 100 

0 3000 PSIA 2. 1 0 100 

0 1400 PS IA 1. 9 ---

0 25 PSIA 2.6 ---

0 25 PSIA 2.6 ---

0 2 PSID 3. 1 ---

20 160 DEG F 2 . 4 ---

0 100 PCT 2 .9 0 100 

0 100 PCT 2. 9 0 100 

9-23 

RSS 
ACC 
EU 

5. 0 

2 . 8 

.. 
5.0 

2. 5 

3.2 

3. 0 

3. 0 

3 . 0 

3.5 

3.5 

LM-8 
~ASIC 

REFERENCE 
DIG ZONE 

6. 2 KZ 7 

6. 2 K Z'+ 

6.2 HZ, 

6 . 2 HZ7 

6 . 2 G Z 6 

6 . 2 E Z 7 

6 . 2 El7 

6 . 2 D Z '+ 

6.2 MZ 7 

6. 2 GZ 8 

6 . 2 K Z 5 

6. 2 K Z 6 

6 . 2 L ~ 7 

6 . 3 J Z 8 

6. 3 M Zl 

6. 3 o Z1 

6. 3 MZ3 

6 . 3 G l3 

6. 3 I Z 8 

6. 3 L Z7 

6 . 2 MZ'+ 

6. 2 NZ'+ 

6. 2 F Z 8 

6. 2 N Z'+ 

6. 2 Q Z6 

6 . 2 RZ'+ 

6.2 RZ4 

6 .2 OZ8 

6.2 c Z3 
6.2 D Z2 

6.3 P Z6 

6 .3 RZ7 

6 . 3 NZ2 

6 . 3 Q z9 

6. 3 PZ9 

• 
-

• 

• 

• 
•• 



• 
MEAS ID MEAS DESCR I PT! ON 

GF4583Q "5C 2 H20 QTY 

GF4585T ASC 1 H
2
o TEMP 

• GF45 86T ASC 2 H
2
0 TEMP 

GF9986 GLY ACCUM LL 

GF9997U GL Y Pl.MP PRESS 

GF9998U GLY TEMP 

GF999~U H
2
0 SEP RATE 

GG000 l X PGNS DATA 

GG0 117H POS ALT ( LGC) 

GG0118L VE L ALT RATE ( LGC) 

GG0119L VEL FWD ( LGC) 

GG0120L VEL LAT ( LGC) 

GG 1040V PLS TORQ REF 

GG lll0V 2. 5 VDC TM BIAS 

GG1201V !MU 28 VAC 800 

GG 1331V !RIG SUSP 3.2 KC 

GG 15 13X !MU STBY 

• GG1523X LGC OPR 

GG2001V X PIPA OUT IN$ 

GG202 1V Y PIPA OUT IN$ 

GG2041V z PIPA OUT IN $ 

GG 2107V !G SVO ERR IN $ 

GG2 112V IG RSVR OUT SIN 

GG2 113V I G RSVR OUT COS 

GG2122V IG RES OUT SIN 

GG2123V IG RES OUT COS 

GG2 137V ,-..; SVO ERR IN $ 

GG2142V MG RSVR OUT SIN 

• GG2 143V MG RSVR OUT COS 

GG2152V MG RS vR OUT SIN X 

GG2 153V Mc; RSVR OUT COS X 

• 

TABLE 9- IV. - TELEMETERED AND DISPLAYED PARAMETERS - CONTINUED 

RSS ONBOARD RSS 
PAM LOCATION SCERA LOCATION TM DATA RANGE ACC DISPLAY RANGE ACC 
PAM NO/SEQ NO SCERA/LOC LOW HIGH UNITS PCT LOW HIGH EU 

2-6 /4-8 1/8 0 100 PCT 2 .9 0 100 3 . 5 
-- - ~ -

1-11/3-14 2-2 1 -200 +200 DEG F J. 7 ---

2-5 / 4-7 2-21 - 200 +200 DEG -F 1.7 ---

--- 2/3 1 = LOv/ ---
-

1-5/ 3-7 --- 0 60 PSIA 2.1 0 80 2 . 5 

4-12 /2-1 3 1/10 20 120 DEG F 2. 8 0 80 3 . 9 

3/7 1/ 5 0 3600 RPM 2.2 ---

--- --- --- ---

--- --- --- 0 60.5 KFT 

--- --- --- - 700 +700 F/S 

--- --- --- - 200 +200 F/S 

--- --- --- - 200 +200 F/S 

3- 6/1 - 7 --- 85 135 VDC ---

4- 7 /2-7 --- 0 5 VDC ---

2-11 --- 0 31. 1 VRMS ---

2- 5 --- 0 31. 1 VRMS ---

--- --- 1 = STBY ---

--- --- 1 = OPR ---

2- 1/1-2 --- - 2.5 +2. 5 VRMS ---

1-1 --- -2 .5 +2. 5 VRMS ---

3-1 / 2- 2 --- -2.5 +2 . 5 VRMS ---

1-1/ 2- 1 --- - 3 +3 VRMS ---

3- 5 --- - 20.25 +20.2 5 VRMS ---

3-4 --- -20.25 +20. 25 VRMS ---

--- --- --- 0 28 VRMS 

- 90 +90 DEG YAW 

-1 80 +180 DEG ROLL 

0 360 DEG PITCH 

--- --- --- 0 28 VRMS 

- 90 +90 DEG YAW 

- 180 +180 DEG ROLL 

0 360 DEG PITCH 

3-1 / 2- 1 --- - 3 +3 VRMS ---
2-3 /4-3 --- -20.25 +20. 25 VRMS ---

1-5/ l-4 --- -20.25 +20.25 VRMS ---

--- --- --- 0 28 VRMS 

- 90 +90 DEG YAW 

- 180 +180 DEG ROLL 

0 360 DEG PITCH 

--- --- --- 0 28 VRMS 

- 90 +90 DEG YAW 

-180 +180 DEG ROLL 

0 360 DEG PI TCH 

9- 24 

LM-8 
REV B 

REFERENCE 
DWG ZONE 

6. 3 Q Z 9 
- -

6 . 3 QZ 1 

6 . 3 QZ 7 

6. 5 M Z5 

6.3 KZ 5 

6. 3 KZ 6 

6 . 2 KZ 4 

N/A 

N/A 

N/A 

N/A 

N/A 

10 . 7 DZ4 

10 . 12 F Z 4 

10.7 EZ 8 

10. 7 E Z 9 

10. 7 s Z6 

10 . 7 s z9 

10 . 11.l o z 9 

10.11.l MZ7 

10. 11.1 N 27 

10.11. 1 J Zl 

10 . 11. 1 D l7 

10 . 11.1 D Z7 

N/A 

N/A 

10. 11. 1 I Z1 
10. 11. l DZ6 

10.11.l DZ6 

N/A 

N/ A 

R-B 



TABLE 9-IV .- TELEMETERED AND DISPLAYEt> PARAMETERS - CONTINUED 

RSS ONBOARD RSS 
PAM LOCATION SCERA LOCATION TM DATA RANGE ACC DISPLAY RANGE ACC 

~SID ~S DESCRIPTION PAM NO/SEQ NO SCERA/LOC LOW HIGH UNITS PCT LOW HIGH EU 

GG2167V 0G SVO ERR IN $ 2-2/1-2 --- -3 +3 VRMS ---

GG2172V 0G RSVR OUT SIN 3-4 --- -20 . 25 +20. 25 VRMS ---

GG 21 73V 0G RSVR OUT COS 1-3/1-8 --- -20.25 +20 . 25 VRMS ---

GG2182V 0G RSVR OUT SIN --- --- --- 0 28 VRMS 

- 90 +90 DEG YAW 

-180 +180 DEG ROLL 

0 360 DEG PITCH 

GG2!83V 0G RSVR OUT COS --- --- --- 0 28 VRMS 

-90 +90 DEG YAW 

-180 +180 DEG ROLL 

0 360 DEG PITCH 

GG2217V PITCH ATT ERR --- --- ---
(PGNS) 

GG2219V PITCH ATT ERR 4-4 --- - 5 +5 VRMS ---

GG2247V ROLL ATT ERR --- --- ---
(PGNS) 

GG2249V YAW ATT ERR 4-5 --- - 5 +5 VRMS ---

GG2277V YAW ATT ERR --- --- ---
(PGNS) 

GG2279V ROLL ATT ERR 2-4 --- -5 +5 VRMS ---

GG2300T PIPA TEMP 1- 11/3-14 --- 120 140 DEG F ---

GG3304V RR SHFT SIN 1-4 --- -21. 5 +21. 5 VRMS ---

GG3305V RR SHFT COS 3-3 --- -21. 5 +21. 5 VRMS ---

GG3324V RR TRUN SIN 4-3 --- - 21. 5 +21. 5 VRMS ---

GG3325V RR TRUN COS 3-3 --- -21. 5 +21.5 VRMS ---

GG9001X LGC WARNING --- 2/3 1 : WARNING ---

GG9 002X lSS WARNING --- 2/3 l : WARNING ---

GH 1204X OUT DET ---- 2/14 I = OUT ---

GH12 14X AUTO ON --- 2/14 I = ON ---

GHl2 17X AUTO OFF --- 2/14 1 : OFF ---

GH1230X APS ARM ·-- - 1/3 1 : ARM ---

GH1240V X TRANS 010 l~ 3 2/17 -1 0 +10 voe ---

GH 1241V Y TRANS 010 1-3 2/17 -1 0 +10 voe ---

GH 1242V Z TRANS CMD 1-3 2/17 - 10 +10 voe ---

GH1247V YAW ERR CMD 4-4/1-12 2/18 -13 +13 voe 1.1 ---

GH1248V PITCH ERR CMD 2-4/1-12 2/ 18 -13 +13 voe I.I ---
GH1249V ROLL ERR 010 2-4/1-13 2/ 18 -13 +13 voe 1.1 ---

GH1260X APS ON --- 2/2 1 = ON ---

GH1283X ~BORT STAGE CMD --- 2/14 I= STAGE ---

9-25 

LM- 8 
REV 8 

REFERENCE 
DI\G ZONE 

10. I I. 1 I Z I 

10. 11. 1 D Z 4 

10. I I. 1 D Z 4 

N/A 

N/ A 

N/A 

10.11.2 F Z 5 

N/A 

10 .11.2 F Z 5 

N/A 

10 . 11.2 GZ 5 

10 . I I. 1 I Z7 

10. 14 BZ3 

10. 14 B Z3 

10 . 14 c Z 3 

10 .14 CZJ 

10 .13.2 BZG 

10.13. 2 cz 8 

10 . 20 RZ 7 

10. 21 s z 9 

10. 21 s Z, 

10 . 24 K Z5 

10. 20 KZ'+ 

10 .20 KZS 

10.20 K ZG 

10. 20 K Z, 

10.20 MZ'+ 

10. 20 MZJ 

10 . 24 E ZG 

10.24 s z4 

• 
• 

• 

• 



• 
• 

• 

• 
• 

TABLE 9-JV .- TELEMETERED AND DI SPLAYED PARA'1ETERS - CONTINUED 

PAM LOCATION 
11:AS ID 11:AS DESCRIPTION PAM NO/ SEQ NO 

GH1286X ENG FIRE OVERRIDE ---

GH 1301X DPS ON ---

GH 1311V MAN THRUST CMD 4-1~ 

GH1313V PITCH GOA POS 3-3/1-6 

GH1314V ROLL GOA POS 4-3/1- 5 

GH1323X P TRM FAIL ---

GH1330X R TRM FAIL 

GH1331V AUTO THRUST Cl-0 4-3 /3-15 

GH1348X DPS ARM ---

GH14U1V RGA SP MTR A- B ---
GH1402V RGA SP MTR 8-C ---

GH1403V RGA SP MTR C- A ---
GH1405V RGA PICKOFF EXCIT ---

GH1406V +15 voe SUP ---
GH1407V -15 voe sup ---
GHl408V 4. 3 voe SUP ---

GH1418V JD B4U OUTPUT ---

GH1419V JD A4D OUTPUT ---

GH1420V JD B4F OUTPUT ---

GH1421V JD A4R OUTPUT ---

GH1422V JD A3U OUTPUT ---

GH1423V JD B3D OUTPUT ---

GH1424V JD B3A OUTPUT ---

GHJ425V JD A3R OUTPUT ---

GH1426V JD B2U OUTPUT ---

GHJ427V JD A2D OUTPUT ---

GH1428V JD A2A OUTPUT ---

GH1429V JD 82L OUTPUT ---
GH1430V JD AlU OUTPUT ---
GH1431V JD B1D OUTPUT ---

GH1432V JD Alf OUTPUT ---
GH1433V JD BIL OUTPUT ---

GH1455V YAW ATT ERR 4-4/ 3-3/1-6 

ACCURACY 

INPUT RANGE RSS ERROR 

AT 5°/SEC 
10° /SEC 
15° /SEC 
20°/SEC 
25°/SEC 

±87 MV 
±98 MV 
±133 MV 
±148 MV 
±166 MV 

SCERA LOCATION 
SCERA/LOC 

2/ 14 

2/3 

1/ 15 

2/9 

2/9 

2/3 

2/3 

1/15 

1/3 

217 

2/7 

2/7 

1/ 17 

2/ 19 

2/19 

2/8 

1/4 

1/ 4 

1/ 4 

1/4 

1/4 

1/4 

1/ 4 

1/ 4 

1/ 2 

1/2 

1/2 

1/2 

1/2 

1/2 

1/ 2 

1/2 

2/9 

RSS ONBOAAD 
TM DATA RANGE ACC DISPLAY RANGE 

LOW HIGH UNITS PCT LOW HIGH 

1 = ON ---

1 = ON ---

o 14. 6 voe 10. 0 100 PCT 
MIIX 

-15 +15 VRMS 4.5 ---
AT O VRMS ERROR 
IS . 4 VRMS 

-15 +15 VRMS 4.5 ---
AT O VRMS ERROR 
IS .4 VRMS 

1: FAI L 

1 a FAIL 

0 12 voe 13. 0 100 PCT 
MIIX 

1 = ARM ---

--- ---

--- ---
--- ---

--- ---

--- ---
--- ---
--- ---
1 = ON ---

1 = ON ---
1 = ON ---
1 = ON ---

1 : ON ---
1 = ON ---
I= ON ---

I = ON ---

I = ON ---

1 = ON ---

I = ON ---

1 = ON ---

1 = ON ---

I = ON ---

I = ON ---

1 = ON ---

-3 .5 +3.5 VRMS .. ---

9-26 

RSS 
ACC 
EU 

3.1 

3. 2 
MIIX 

LM-8 
REV B 

REFERENCE 
DWG ZONE 

10 . 21 N Z 3 
10. 24 JZ8 

10. 21 EZ 6 

10.23 , z4 

10. 22 I Z 3 

10. 22 I Z 5 

10. 22 B Z 2 

10. 22 BZ6 

10.23 I Z5 

JO. 21 L Z 6 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

10. 20 F Z8 

10 . 20 F Z8 

10. 20 FZ8 

10. 20 FZ 8 

10. 20 F Z 8 

10. 20 FZ 8 

10. 20 FZ 8 

10. 20 FZ8 

10. 20 FZ8 

JO . 20 FZ8 

10 . 20 FZ8 

10. 20 FZ8 

10. 20 FZ8 

10. 20 FZ8 

10. 20 FZ8 

10. 20 F Z8 

JO. 20 sZ6 

I R-B 



TABLE 9-IV . - TELEMETERED AND DISPLAYED PARAMETERS - CONTINUED 

PA'-1 LOCATION 
MEAS JD MEAS DESCRIPTION PA'-1 NO/SEQ NO 

GH 1456V PITCH ATT ERR 4-4/2-4/1-8 

GH1457V ROLL ATT ERR 2-4/1-3/1-10 

GH 1461V RGA YAW RATE 2-"$/3-4 

GH1462V RGA PITCH RATE 2-3 / 3-5 

GH1463V RGA ROLL RATE 2-3 /3-4 

GH1488V PRIME -4. 7 VDC ---

GH1489V BACKUP -4 . 7 VDC ---

GH 1493V +6 VDC SUPPLY ---

GH1 494V -6 VDC SUPPLY ---

GH1497V YAW RGA SIG ---

GH1498V PITCH RGA SIG ---

GH 1499V ROLL RGA SIG ---

GH 1603X WlDE DBND ---

GH162 1X AGS SEL ---

GH1628X ROLL PLSD/DIR ---

GH 1629X PITCH PLSD/ DIR ---

GH1630X YAW PLSD/ DIR ---
GH1641X AGS MODE AUTO ---

GH 1642X AGS MODE ATT ---
HOLD 

GH1643X PGNS MODE AUTO ---

GH1644X PGNS MODE ATT HOLD ---

GH1893X X TRN-45 OVERRIDE 

GH1 896X UNBAL CPLS 

GJOOOlX AGS DATA 

C.J 3151V VOLT SIN ALPHA 

Gl3152V VOLT COS ALPHA 

Gl31 53V VOLT SIN BETA 

Gl 3154V VOLT COS BETA 

C.l 3155V VOLT SIN GAM 

Gl3156V VOLT COS GA'-1 

Gl3166V VOLT EX (YAW) 

Gl31 67V VOLT EY (PITCH) 

~ 

INPUT RANGE 

AT 5°/SEC 
10° /SEC 
15° /SEC 
20° /SEC 
25° /SEC 

---

---

---

---

---

---

---

---

---

---

RSS ERROR 

87 MV 
98 MV 
133 MV 
148 MV 
166 MV 

SCERA LOCATION 
SCERA/LDC 

2/9 ' 

2/10 

2/10 

2/ 10 

2/ 10 

2/15 

2/15 

2/ 19 

2/19 

---

---

---

1/3 

2/3 

2/13 

2/13 

2/13 

2/12 

2/12 

2/14 

2/14 

1/3 

2/14 

---

---

---

---

---

---

---

---

---

9- 27 

RSS ONBOARD RSS 
TM DATA RANGE ACC DISPLAY RANGE ACC 

LOW HIGH UNITS PCT LOW HIGH EU 

- 3. 5 +3 . 5 VRMS :: ---

-3 . 5 +3.5 VRMS :: 

- 3 . 5 +3 . 5 VRMS .. ---
-25 +25 DEC:/SEC 

-3. 5 +3. 5 VRMS .. 
-25 +25 DEG/SEC ---

- 3.5 +3. 5 VRMS .. 
-25 +25 DEG/ SEC 

---
--- -25 +25 DEG/SEC lO. 

M'IX 

--- -25 +25 DEG/SEC lO. 
M'IX 

--- -25 +25 DEG/SEC lO. 
M'IX 

1 = WIDE ---
0 = NARROW 

1 = AGS SEL ---
0 = PGNS SEL 

1 = ON (IN) ---

1 = ON (IN) ---

1 = ON (IN) ---

1 = ON 

1 = ON 

1 = ON 

1 = ON 

1 = OFF ---

1 = ON (YES) ---

AGS CMPTR DATA ---
--- -180 +1 80 DEG 0. 5 

--- -180 +180 DEG 0.5 

--- 0 360 DEG 0.5 

--- 0 360 DEG 0.5 

--- -90 +90 DEG 1.0 

--- -90 +90 DEG 1.0 

--- -15 +1 5 DEG 1.0 MIN DB , 
2. 5 M'IX DBI 

--- -15 +15 DEG 1.0 MIN DB 
2.5 MAX DB 

LM-8 
BASIC 

REFERENCE 
C/;/G ZONE 

10 . 20 s z 4 

10. 20 s 2 2 

10. 20 T Z s 

10. 20 T Z 4 

10. 20 T 2 2 

N/A 

N/A 

NIA 

N/A 

10. 20 s z 5 

10. 20 sv 
10. 20 s zi 

10. 20 q Z 1 

10. 20 T Z l 

10 .20 023 
10. 20 o Z s 

10.20 L Z 8 

10 . 20 s z 9 

10. 20 RZ 9 

10. 20 J Z 8 

10. 20 J Z 8 

10. 20 Q Z9 

10. 20 F 29 

10. 19 DZ5 

10.19 C 2 2 

10.19 c z 2 

10.19 C Z2 

10. 19 C 2 2 

10. 19 C 22 
10.19 c z 2 

10 .18 F Z5 

10.18 F ZS 

• 
• 

• 

• 



TA!lLE 9-IV . - TELEMETERED AND DISPLAYED PARAMETERS - CONTINULU 

• RSS ONBOARD RSS 
PAM LDCATI(l,l SCERA LOCATION TM DATA RANGE ACC DISPLAY RANGE ACC 

l'EAS ID MEAS DESCRIPTl(l,l PAM NO/SEQ NO SCERA/LDC LOW HIGH UNITS PCT LOW HIGH EU 

GI 3168V VO LT EZ (ROLL) --- --- ' --- -15 15 DEG 1. 0 MIN DI 
+ 2 . 5 MI\X DE 

GI320 3H POS ALT --- --- --- 0 50 ,ooo 

• GI 3204L VE L ALT RATE --- --- --- -700 700 FT /SEC O. 04 

r,13205L VEL VY (LAT VEL) --- --- --- -200 +200 FPS 2. 0 

GI32 1W .. 28 voe ASA --- 2/15 --- C&W 

Gl32 15V +12 voe ASA --- 1/15 --- C&W 

GI 3232X AEA TST MOD FAIL --- 1/ 4 --- C&W 

GI 3233F ASA FREQ --- 1/16 --- C&W 

Gl.3301T ASA TEMP 4-9/ 2-9 1/ 10 20 200 DEG F 2.2 ---
Gl3 305X AGS WARMUP --- 2/ 2 I = WARMUP ---
G! 3306X AGS STBY --- 2/13 I = STBY ---
GL0300 FRAl-'E SYNC & ID --- --- --- ---

GL0302 FORMAT ID --- --- --- ---

GL0400X PCM DSC FAIL l --- 1 = FAIL ---
GL0401V CAL 85 PCT 3-5/1-4 --- 0 5,00 voe 0 . 50 ---
GL0402V CAL 15 PCT 3-5/4-5 --- 0 5 .oo voe 0. 50 ---
GL0422V PCM OSC FA! L 2 h·l3 --- 0 5 voe ---

• GL0423X PCM OSC FAIL 3 2-9 --- 0 5 voe ---
GL0501W MET --- --- --- 40 DAYS --- ---
GL4026X ES AC PWR FAIL --- 2-2 0 = FAIL ---

GL4027X CES DC PWR FA! L --- 2- 2 0 ~ FAIL ---

GLl¾02 8X ASA PWR/AEA FAIL --- 2-2 0 = FAIL ---

GL4047X BAT MIil --- 2/ 3 0 = MIil 

GL4054X ,-&W PWR FAIL --- 2-12 0 = FAIL ---

GL4069X MASTER ALARM ON --- 2-2 0 = (l,j 

GL8275T ~TG TEMP 4-15 2/ 6 -200 +50~ DEG 

GL9002U ~SC TNKS H
2
o QNT --- --- --- C&W ONLY 

GL9011W M ELAPSED TIME --- --- --- 0 1000 HRS 1.7 

GL9012W ~ENT TIME --- --- --- 0 60 MIN 0 . 8 

GL9013A rI°HR / WEI GHT RATIO --- --- --- 0 6 LNRG 5. 0 MAX 

GM5000U l.AND GEAR DEPLOY --- 1/ 13 I = DEPLOY ---

• GN7521X LR RANGE BAD --- 2/2 I = BAD ---

GN7523L LR VXA A VEL --- --- --- -700 +7 00 FT / SEC 

GN7524L R VYA A VEL --- --- --- -200 +200 FT /SEC 

GN7525L R VZA A VEL --- --- --- -200 +200 FT / SEC 

• 9- 28 

L.M-8 
REV B 

REFERENCE 
DWG ZONE 

10 : 18 F Z 5 

10: 18 F 2 2 

JO: 18 F 2 2 

10: 18 G 2 4 

JO: 17 J 2 6 

JO : 17 J Z b 

10 : 17 J 2 6 

10 : 17 J Z 6 

10 : 17 J Zti 

JO. 17 026 
10. 17 oz, 
9. I D 2 4 

9. I 0 24 

9.1 H26 

9.1 H2 2 

9. I HZI 

9 , I H2 6 

9 , I HZ~ I 
9.1 E 26 

10: 17 G 24 

10: 17 G2 4 
·-

10: 17 J 2 6 

9.6 1 24 

9, 4 E 24 

9.4 c 2 8 

N/A 

9.6 DZ, 

3.2 BZ 6 

3. 2 B2 3 

N/A 

4 . I D26 

10.16.2 C Z6 

N/A 

N/A 

N/A 

R-8 



TAbLE 9-Iv.- TELcMETEREIJ AI JD DISPLAYED PARPMETERS - l.UNT!t.UED 

PAM LOCATION SCERA LOCATION TM DATA RANGE 
l"EAS ID l"EAS DESCR I PT! ON PAM NO/SEQ NO SCERA/LOC LOW HIGH UNITS 

GN7527H POS LR RNG DATA --- ' --- ---

GN7 545E VE L XMTR PWR OUT --- --- ---
GN7546E ALT XMTR PWR OUT --- --- ---

GN7557X LR VEL BAD --- 2/2 1 = BAD 

GN75 63T LR ANT. TEMP 4-14/ 2-12 1/2 1 -2po +200 DEG F 

GN7609H RR SHFT ANGLE IX --- --- ---

GN76 10 RR SHFT ANG RA TE --- --- ---

GN76 11H RR TRUN ANG LE IX --- --- ---

GN7612R RR TRUN ANG RA TE --- --- ---

GN7613H RR RANGE --- --- -·--

GN76 14L RR RNG RATE --- --- ---

GN762 1X RR NO TRACK --- 2/2 1 = NO TRACK 

GN7642E RR PWR OUT --- --- ---

GN7644V RR ATM OUT TRUN --- --- ---

GN7646V RR ATM OUT SHAFT --- --- ---

GN7648V RR ATM OUT (AGC) --- --- ---

GN7723T RR ANT TEMP 4-7 /2-7 /3-13 1/21 -200 +200 DEG F 

GPOOO l P APS HE 1 PRESS 1-14/2-12 1/ 8 0 4000 PS IA 

GP00 02 APS HE 2 PRESS 2-9 / 4-11 1/19 0 400 0 PS IA 

GP00 18 ~ PS HE REG PRESS 2-8 --- 0 300 PS IA 

GP002 5P /'.\PS HE REG PRESS 3-7 1/8 0 300 PSI A 

GP00 41 P IAPS HE JR PRESS 4-3 --- 0 4000 DEG F 

GP0042 P IAPS HE 2R PRESS 1-4 --- 0 4000 DEG F 

GP0318X ~PS HE 1 CLSD --- 1/ 12 1 = CLSD 

GP03 20X ~ PS HE 2 CLSD --- 1/ 12 1 = CLSD 

GP0 50 1P F. T. ULLAGE PRES S --- --- ---

GP07 18T IAPS FUEL TEMP 3-11 1/9. 20 120 DEG F 

GP0908X APS FUEL LO --- 2/2 1 = LO 

GP 1001P OX T ULLAGE P --- --- ---

GP1218T APS OX TEMP 4-13 / 2-11 1/ 9 20 120 DEG F 

GP1408X APS OX LO --- 2/2 1 = LO 

GP1501P APS FUEL PRESS 2-8/ 4-10 l / 19 0 250 PS IA 

GP1 503P APS OX PRESS 4-9 / 2-10 1/1 9 0 250 PSIA 

GPgQJOP APS TCP 2-13/3-15 / 3-2 --- 0 150 PS IA 

GP2997U l'\PS PROP VLVS --- 2/ 14 1 = Ml SMATCH 
GP299 8U 6 POS 2/1 4 

GQ3015P DPS START TANK P 3-8 --- 0 1750 PSIA 

" ERRORS ARE BAS ED UPON THE OPERATI NG TEMPERATURES RANGE OF THE ASCENT ENGINE. 

Q- 2QQOf 
2QQ- 35Q0 f 
350- 500°F 

PCM 

2 . 15 
4. 10 

· 7 . 05 

ENG UN ITS 
5 . 38 PS IA 

10.25 PS IA 
17 . 63 PSIA 

9- 29 

RSS ONBOARD RSS 
ACC DISPLAY RANGE ACC 
PCT LOW HIGH EU 

0 60.5 KFT 

0 500 MW 1. 8 

0 500 MW 1.8 

---

1. 7 -100 +200 2 .9 

-50 +50 DEG 6. 4 MAX 

- 20 +20 MR 4. 5 MAX 

- 50 +50 DEG 6.4 MAX 

-20 +20 MR 4. 5 MAX 

0 400 NM JO. MAX 

- 700 +700 FT /SEC 0.1 

---

0 500 MW 35 MAX 

0 5. 0 voe 40 MAX 

0 5 . 0 voe 40 MAX 

0 s . o voe 40 MAX 

1. 7 -1 00 +200 2. 9 

2. 0 0 4000 2. 0 

2 . 0 0 4000 2 . 0 

1. 9 ---

2. 0 ---

1. 9 ---

1. 9 ---

---

---

0 +3 00 PSIA 2.7 

2. 8 40 100 DEG F 5 . 0 

---

0 300 PS IA 2 .7 

2 . 8 40 100 DEG F 5.0 

---
.. 
.. 
2 .1 ---

---

1. 9 0 1750 1.8 

L.M-8 
REV B 

REFERENCE 
DWG ZONE 

N/A 

N/A 

N/A 

10. 16 . 1 Fl3 

10 . 16. 1 s z 3 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

10. 14 KZ2 

N/A 

N/A 

N/A 

N/A 

10. 14 TZ3 

11. 2 o z3 

11. 2 o zs 

11. 2 LZ7 

11. 2 LZ 2 

11. 2 ob 
11, 2 oZ7 

11, 2 M Z3 

11 . 2 MZ6 

11.2 127 
11. 2 I Z6 

11.2 HZ6 

11. 2 I l2 

11. 2 I Z2 

11 . 2 H Z2 

11 . 2 GZ7 

11, 2 GZ2 

11, 2 a Zs 

11, 2 D23 

11. 1 T Z7 

• 
• 

• 
R-B 

• 



• 
MEAS ID MEAS DESCR I PT! ON 

GQ30 18P DPS HE REG PRESS 

G.Q3025 P DPS HE REG PRESS 

• GQ3 435P DPS HE PRESS 

GQ 3436P HE SUPPLY TANK 

GQ350 lP l/LLAGE FUEL TANK 

GQ 360 3Q DPS FUEL 1 QTY 

GQ3604Q DPS FUEL 2 QTY 

GQ 360 5Q DPS FUEL QTY SEL 

GQ36l!P DPS FUEL PRESS 

GQ 3718T DPS FUEL 1 TEMP 

GQ3719T DPS FUEL 2 TEMP 

GQ40 01P OX NO . I ULLAGE 

GQ4!0 3Q DPS OX I QTY 

GQ4104Q DPS OX 2 QTY 

GQ4105Q DPS OX QTY SEL 

• GQ4 ! llP DPS OX PRESS 

GQ42 18T DPS OX 1 TEMP 

GQ421 9T DPS OX 2 TEMP 

GQ4220T DPS BALL VLV TEMP 

GQ4455X DPS PP.OP LO 

G06510P DPS TCP 

GQ6806H VAR JNJ ACT POS 

GR !0 85Q RCS PROP A QTY 

GR1095Q RCS PROP B QTY 

GRl l OlP RCS A HE PRESS 

GR1102P RCS B HE PRESS 

GR1201P RCS A REG PRESS 

GR1202P RCS B REG PRESS 

GR2 121T RCS A FUEL TEMP 

• GR2122T RCS B FUEL TEMP 

GR 2201P A FUEL MF LD PRESS 

GR2202P B FUEL MFLD PRESS 

GR3201P A OX MFLD PRESS 

GR3202P BOX MFLD PRESS 

• 

TAbU: ~- IV,- TtLEMETERED AND DIS PLAYED PARPMETERS - CONTI NUE[ 

RSS ONBOARD 
PAM LOCAT ION SC ERA LOCA Tl ON TM DATA RANGE ACC DISPLAY RANGE 
PAM NO/SEQ NO SCERA/LOC LOW HIGH UNI TS PCT LOW HIGH 

4- 8 l / 19 ' 0 300 PSI A 2 . 0 ---

4-11 --- 0 300 PSIA 1.9 ---

3-6/1-6 --- 0 2000 PSIA 1. 4 ---

--- --- --- 0 2000 PSIA 

--- --- --- 0 30 0 PS IA 

1-1 / 4- 11 / 2-9 --- 0 95 PCT I. 2 SELECTED 

3-2 / 4-9 / 1-10 --- 0 95 PCT 1. 2 SE LECTED 

--- --- --- 0 95 PCT 

3-6/4-1/1- 1 - -- 0 300 PS IA 1.9 ---

4-6 / 2-7 1/9 20 120 DEG F 2 . 8 40 100 DEG F 

2-1 i / 4-1 3 1/ 9 20 12 0 DEG F 2 . 8 40 100 DEG F 

--- --- --- 0 300 PS IA 

4-1 / 2-13 / 4- 12 --- 0 95 PCT 1. 2 SE LECTED 

3-2/ 2-11 / 4-15 --- 0 95 PCT 1. 2 SELECTED 

--- --- --- 0 95 PCT 

3- 6 / 2-1/ 1-2 --- 0 300 PSJA 1.9 

1-5/3-8 1/ 10 20 120 DEG F 2. 8 40 100 DEG F 

1-6 / 3-8 J /10 20 120 DEG F 2 . 8 40 100 DEG F 

2-1 0 2 / 21 -200 +500 DEG F TBD ---

--- 2/12 LOW = 1 ---

1-8/3 -1 0/2- 2 --- 0 200 PS IA 1.9 0 J OO PCT 

4-1 / 2-14/ 4-2 --- 0 JO O PCT 1.9 ---

3-14/1-12 --- 0 108 PCT 4.0 0 100 PCT 

3-13/1-11 --- 0 108 PCT 4 . 0 0 100 PCT 

2-11 / 4-14 1/ 6 0 35 00 PSIA 2 . 0 0 3500 PSIA 

4-12 / 2-1 2 1/ 6 0 3500 PSI A 2. 0 0 3500 PSIA 

4-11 / 3-1 1 1/ 6 0 350 PSIA 2. 0 0 350 PSIA 

4-13 1/ 6 0 350 PSIA 2. 0 0 350 PSIA 

2- 8 2/20 20 120 DEG F 2 . 8 20 120 DEG F 

2-8 2/ 20 20 120 DEG F 2. 8 20 120 DEG F 

3-6 / 1-7 --- 0 350 PS IA 1. 9 0 35 0 PSIA 

1-5/3-8 --- 0 350 PSIA 1. 9 0 350 PSIA 

3- 7/1- 7 --- 0 350 PSIA 1.9 0 350 PSIA 

1-6 / 3-8 --- 0 350 PSIA 1. 9 0 35G PSIA 

9-30 

RSS 
ACC 
EU 

1.3 

2 . 6 

1. 2 

5 . 0 

s. 0 

2 . 7 

1. 2 

5.0 

5 . 0 

2 .7 

4.5 

4.5 

2 . 60 

2 . 60 

2. 60 

2.60 

3.4 

3 . 4 

10 . 2 

10 . 2 

10. 2 

10.2 

LM- 8 
REV B 

REFERENCE 
DWG ZONE 

11. 1 
O Z 6 I 

11. 1 OZ 3 

11. 1 HZ7 

11. 1 H Z 7 

11.l KZ6 

11. 1 L Z 6 

11. I LZ6 

11. I LZ 4 I 
11.1 HZ6 

11. 1 Jl 7 

11.1 Jl 5 
1 I. I KZ 2 

11. 1 KZ 2 

11. 1 KZI 

11. I L Z 4 

11. 1 G 2 2 

11. I J Z3 

I 11. I 121 

11. 1 GZ 5 

11. I LZ 5 

11. 1 c Z 4 

11.1 EZ 3 

12.2 I Z 9 I 
12 . 2 HZ9 

12.2 J Zs 
12. 2 G ZS 
12 . 2 I Z 6 

12 . 2 G Z 6 

12. 2 J Z4 

I 12.2 G Z 4 

12. 2 I Z3 
12.2 G Z3 I 
12.2 IZ4 
12.2 H / 4 

R-B 

R-B 

R-B 

R-B 

R-B 

R-B 

R-B 



TAB LE 9- IV . - TELEMETERED AN) DISPLAYED PARAMETERS - CONTI NUED 

RSS ONBOARD 
PIV-1 LOCATION SCERA LOCATI ON TM DATA RANGE ACC DISPLAY RANGE 

l'EAS ID l'EAS DESCR I PT! ON _PIV-1 NO/SEQ NO SCERA/ LOC LOW HI GH UN ITS PCT LOW HIGH 

GR5031X RCS TCP B4U --- ' 1/ 11 ' 1 = ON ---
GR5032X RCS TCP A4D --- 1/ 11 1 = ON ---
GR503 3X RCS TCP B4F --- 1/11 1 = ON ---
GR 5034X RCS TCP A4R --- 1/ 11 1 = ON ---
GR5035X RCS TCP. A3U --- 1/ 11 1 = ON ---

GR5036X RCS TCP B3D --- 1/ 11 1 = ON ---

GR5037X RCS TCP B3A --- 1/11 I = ON ---

GR5038X RCS TCP A3R --- 1/11 1 = ON ---

GR5039X RCS TCP B2U --- 1/11 1 = ON ---

GR5040X RCS TCP A20 --- 1/ 11 1 = ON ---

GRS041X RCS TCP A2A --- 1/3 1 = ON ---

GR5042X RCS TCP B2L --- 1/ 3 1 = ()',/ ---

GR5043X RCS TCP AIU --- 1/3 1 = ON ---

GRS044X RCS TCP BlD --- 1/ 3 1 = ON ---

GRS04SX RCS TCP Alf --- 1/3 1 = ON ---

GRS046X RCS TCP BlL --- 1/ 3 1 = ON ---

GR6001T QUAD 4 TEMP 4-6 1/2 0 20 200 DEG F 2.2 20 200 DEG F 

GR6002T QUAD 3 TEMP 4-7 1/20 20 200 DEG F 2. 2 20 200 DEG F 

GR6003T QUAD 2 TEMP 4-1 0 1/2 0 20 200 DEG F 2. 2 20 200 DEG F 

GR6004T QUAD 1 TEM" 4-1 0 1/20 20 200 DEG F 2 . 2 20 200 DEG F 

GR9609U RCS MAIN A CLSD --- l / 12 1 = CLSD ---
1/ 12 

GR9610U RCS MAIN B CLSD --- 1/12 1 = CLSD ---
1/12 

GR9613U A/ B XFEED OPEN --- 1/13 1 = OPEN ---

GR9631U ASC FEED A FU OPN --- 1/13 1 = OPEN ---

GR9632U ASC FEED B FU OPN --- 1/ 13 1 = OPEN ---

GR9641U ASC FEED A OX OPN --- 1/ 12 1 = OPEN ---

GR 9642U ASC FEED B OX OPN --- 1/12 1 = OPEN ---

GR9661U A4 ISO CLSD --- 1/ 13 1/ 14 1 = CLSD ---

GR9662U B4 ISO CLSD --- 1/1 3 1/ 14 1 = CLSD ---

GR9663U A3 ISO CLSD --- 1/1 3 1/14 1 = CLSD ---

GR9664U B3 ISO CLSD --- I / 13 1/14 1 = CLSD ---

GR966SU A2 ISO CLSD --- 1/13 1/1 4 1 = CLSD ---

GR9666U B2 ISO CLSD --- 1/13 1/14 1 = CLSD ---

GR9667U Al ISO CLSD --- 1/13 1/ 14 1 = CLSD ---

GR9668U Bl ISO CLSD --- 1/1 3 1/14 1 = CLSD ---

9- 31 

RSS 
ACC 
EU 

7 .10 

7 .10 

7 .10 

7 .10 

LM- 8 
REV B 

REFERENCE 
DWG 2()',IE 

12. 2 c Z 2 

12 . 2 NLI 
--

12. 2 C Zl 
12. 2 NZ 2 

12.2 NZ 4 

12. 2 c Z3 

12 . 2 C Z 4 

12 .2 N Z 3 

12.2 cZ1 

12.2 NZ s 

12 . 2 NZ 6 

12.2 c Z & 

12. 2 NZ 9 

12 . 2 C Z S 

12 . 2 NZ7 

12 .2 c z g 

12. 2 o z 2 

12 . 2 o z4 

12.2 OZ 6 

12.2 o Z a 

12.2 KZ 5 

12 . 2 FZ s 

12 . 2 HZ 3 

12 . 2 1z 3 -
12 . 2 Hl3 

12 . 2 J Z 3 -
12.2 FZ 3 

12.2 MZ2 

12 . 2 DZ2 

12 . 2 MZ4 

12.2 DZ4 

12. 2 MZ 6 

12 . 2 DZ 6 

12.2 MZS 

12 . 2 DZ a 

• 
I 

I R-B 

• 
R- B 

• 



TABLE 9-IV.- TELEMETERED l>J-V DISPLAYED PAR.AMETERS - cmCLUllED 

• RSS ONBOARD 
PAM LOCATION SCERA LOCATION TM DATA RANGE ACC DISPLAY RANGE 

l'EAS ID l'EAS DESCR I PT! ON PAM NO/ SEQ NO SCERA/LOC LOW HIGH UNITS PCT LOW HIGH 

' 

GT0441 X DUA STATUS --- --- --- ---

• 
GT0 451H Y POS GJMB OUT --- --- --- - 75 +255 DEG 

GT0452H X POS GJMB OUT --- --- --- -75 +75 DEG 

GT0454T S- B!sO ANT TEMP 1- 10 2/21 -200 +200 1. 7 -100 +200 DEG 

GT0504V S-B!sO RCVR AGC --- --- --- 0 5 voe 

GT0992B S- B!sO ST PH ERR 2-14/2-3 --- - 90 +90 KC IO . 0 ---

GT0993E S-Bt-0 XMTR PO 1-14 --- o. 3 1.75 W 20 . 0 ---

GT0994V S-BND RCVR SIG 4-13/2- 13 1/ 5 0 5 voe JO. 0 

-140 -50 DBM 

GY0050X ABORT CMJ --- 1/2 1 = CMD (ON) ---

GY020 1X ED RLY A Kl-K6 --- 1/ 12 - 1/ 14 1 = YES ---

GY0202X ED RLY B Kl-K6 --- l / 12 - 1/14 1 = YES ---

GY023 1X ED RLY A K7-K l5 --- 1/1 4 1 = CLSD ---

GY0232X ED RLY B K7- Kl5 --- 1/14 1 = CLSD ---

GY0703U SEL ED BAT VOLTS --- 1/7 --- 20 40 VDC 

• 
GT06 25 VHF RCVR B AGC 4-11 /2-9 --- o. 176 0. 282 1.1 ---

• 
9-32 

RSS 
ACC 
EU 

2 .6 

3.3 

F 2 . 9 

15.5 

2.1 

LM-8 
REV B 

REFERENCE 
DWG ZONE 

8.4 KZ 7 

8. 3 B2 7 

8 . 3 B2 7 

8 . 3 B25 

8.3 I Z 7 

8. 3 J Z 6 

8. 3 HZ 5 

8 . 3 JZ7 

10 . 21 s z 4 

4.1 D2 5 

4.1 C 2 5 

4. 1 Dl3 
4.1 c z 3 

4.1 R Z 2 

8 . 3 PZI 



TABLE 9·V. - SIGNAL CONDITIONING NEASUREI/ENT ASSIGNNENTS 

• SCERA I 

SC ERA SCERA SCERA 
LOCATION MEASUREME NT LOCATION MEASUREMENT LOCATION 
AND TYPE ELEC/COMM ECS GNC PROP FIELD T ITLES C&W PCM DISP AND TYPE ELEC/COMM ECS GNC PROP nno TITLES C&W PCM OISP AND TYPE ELEC/COMM 

LOC- 1 LOC- 12 GR9b09U RCS MAIN A CLS D X LOC-1 
GSE SIGNAL GR9610U RCS MAIN B CLSO X GSE 
CHECKOUT ISOLATING GR9641 U ASC FEED A OX OPN X X CHECKOUT 

DISCRETE GR964 2U ASC FEED BOX OPN X X 
OUFF[R OPEN X X 
504-4 CP0318X APS HE l CLS D X X 

GP0320X APS HE 2 CLSO X X 
GR96MU RCS MAIN A CLSD X X 

INPUT SHDRTEO X X 
GR9bl0U RCS MAIN B CLSD X ·x 

• 
GV0201X ED RL VA Kl-Kb X X 
GV0202X ED RLY BKl -Kb X X 

LOC- 2 GHl42bV JO BZU OUTPUT X X LOC-13 GR9661U A4 ISO CLSD X X L OC-2 GL4026X 
SIGNAL GHL427V JO A2D OUTPUT X X SIGNAL GR9662U B4 ISO CLSD X X SIGNAL GL4 028X 
ISOLATION GH1428V JO A2A OUTPUT X X ISOLAT ING GR9663U A3 ISO CL SD X X ISOLATING 
DISCRETE CHL429V JO B2 L OUT PUT X X DISCRET E GR9664U B3 ISO CL SO X X DISCRETE 
BUFFER CH1430V JO AIU OUTPUT X X BUFFER GR?665U A2 ISO CLSD X X BUFFER 
504 -2 GH1 431 V J O B10 OUTPUT X X 504- 4 GR966bU B2 ·1so CL SD X X 5 04-3 

CH1433V JO BIL OUTPUT X X CR9b67U A l ISO CL SO X X 
GH1432V JO AlF OUTPUT X X GR9668U Bl ISO CLSO X X GL4009X 

GVOOSOX ABORT CM D X X GM SOOOU LA ND GEAR DEPLOY X X 
OPE N X X GR9631U ASC FEED A FU OPN X X 

GR9 632U ASC FEED B FU OPN X X 
GR9613U A/8 XFEED OPEN X X GL4027X 

tOC- J GH1603X MIN OOND X LOC-14 GR96blU A4 ISO CLSD X LOC-3 
SIGNAL GH1230X APS ARM X SIGNA L GR9662U B4 ISO CLSO X SIG NAL 
ISOL ATING GR504 1X RCS TCP A2A X X ISOLATING GR9663U A3 ISO CLSD X JSOLAT1r£ 
DISCRETE GR5042)( RCS TCP B2L X X DI SCRETE GR96b4U B3 ISO CLSO X DISCRETE 
BUFFER GR5043X RCS T CP AlU X X BUFFER GR96bSU A2 ISO CLSD X BUFFER 
504--2 GR5044)( RCS TCP Bl D X X 504--5 GR9 66bU B2 ISO CLSD X 5 0 4 -3 

GR5045K RCS TCP A lF X X CR9b67U Al ISO CLSD X GL4047 
GRS046X RCS TCP Bll X X GR9668U Bl ISO CL SD X 

CH1348X OPS ARM X X GV0231X EO RLYAK 7--U 5 X 
CH1 893X X TRANS OVE RRIDE X GV0232X ED RL YB K7- Kl5 X 

GV0201 X ED RLY AK1-K6 X 
GY0202X ED RLY BIO-Kb X 

LOC-4 Gl3232X AEA T EST MOOE FAIL X LOC-15 GH1331 V AUTO THRUST CM D X X LOC-4 GC4361X 
SIGNAL OPEN X ATTENUATOR GH1 311 V MAN THRUST CM D X X SIGNAL GC4362X 
ISOLAT ING GH1418V JO B4U OUTPUT X X 502 --2 GC0301 V CDR S US VOLT X ISOLATING GC4363X 
DISCRETE GH1420V JD B4F OUTPUT X X Gl3215V +1 2 voe A SA X DISCRETE CC4364X 
BUFFER GH1419V JO A4D OUT PUT X X BUFFER GC436 5X 
504-2 GH1421 V JD A4R OUT PUT X X 5 04- 4 CC43b6X 

GH1422V JD A3U OUTPUT X X GC4 367X 
GH1423V JD B3D OUTPUT X X GC4Jb8X 
GH142 4 V JO 83A OUTPUT X X GC43b 9X 
GH1425V JD A3R OUTPUT X X GC4 370X 

GC4371X 

• 
CC4372X 

LOC- 5 GF13Dl P SUIT PRESS l X X LOC-16 GC0155F AC BUS FREQ X LOC-5 
SIGNAL GF1521P ~~i ; ~~T~nss 

I X FREQ TO DC Gl3233F ASA F REQ X 
X SIGNAL 

ISOLAT ING GF9999U l X CONVERT ER OPE N ISOL AT ING 
ANALOG GT0994V S--BANO RCVR SIG l X 505-- l DISCRETE 
BUFFER B UFFER 
504-1 5 04-5 

I. MEASUREMENT NOT SIGNAL CONDITIONED IN SCERA 

LOC-b GRUOlP RCS A HE PRESS l X X LOC- 17 GC0071 V AC BUS VOLT X LOC-6 
SIGNAL GR11 0 2P RCS B HE PRESS l X X AC TO DC OPE N X RES ISTANCE 
ISOLATING GR1 201 P RCS A REG PRESS l X X CONVERT ER GH1 405V RGA EXCIT X TO DC 
ANA LOG GR1202P RCS 8 REG PRESS l X X 5 03-2 CONVERTER 
BUFFER 5 0 6 - 3 
504-l 

I. MEASUREME NT NOT SIGNAL CONDITIONED IN SCERA 

LOC-7 GFJ582P ASC 1 Oz PRESS l X X LOC-lB GCOlSSF AC BUS FREQ X L OC- 7 
SIGNAL GF3583P A6C 2 Oz PRESS l X X SIGNA L GC0071 V A C BUS VOLT X X AC TO DC 
ISOLATING GF4581Q DES HzO QTV l X X ISOLATING GC0301 V CDR BUS VOLT X X CONVERTER 
ANAL(X; GY070 3U SEL ED BAT VOLT S X ANALOG GF4I OIP PRI HzO REG .O.P X 503- 2 
BUFFER BUFFER 
504-1 

I. MEASUREMENT NOT SIGNAL CONDJT IONEO IN SCERA 
504-1 

LOC-8 GF4582Q ASC 1 H20 QTY l X X LOC-19 GP0002P A.PS HE 2 PRESS I X X LOC-8 
SIGNAL GF458 3Q ASC 2 H20 QTY l X X SIGNA L GQ3018P DPS HE REG PRE SS l X DC 
ISOLATING GP0025P APS HE REG PRE SS l X ISOLATING CP1 501P APS FUE L PRESS l X AMPLIFIER 
ANAL (X; GPOOOl P APS HE l PRESS l X X ANAL(X; GP1 503P APS OX PRESS l X 501-1 GC0 3 0 2V 
BUFFER BUFFER 
504-1 

I. MEASUREMENT NOT SIGNAL CONDIT IONED IN SC ERA 
504-1 

I. MEASUREMENT NOT SIG NAL CONDIT IONE:O IN SCCRA 

• LOC-9 GQ3718 T DPS FUEL 1 TEMP X X LOC--20 CRb002T QUAD 3 TEMP. X X LOC- 9 
RESIST ANCE GQ3719 T OPS FUEL 2 TEMP X X RESISTANCE GRb003T QUAD 2 TEMP X ' PHASE 
T O DC GP071BT APS FUEL TEMP X X T O DC GR6004 T QUAD l TEMP X X SENSIT IVE 
CONVERTER GP1 2 18 T APS OX TEMP X X CONVERTER GRbOOlT QUAD 4 TEMP X X DEMODULATOR 
506-3 5 0 6-3 5 07- 1 

LOC-1 0 GF999BU GLV TEMP X X X LOC-21 GF1281T SUIT TEMP X X LOC-1 0 
RESISTANCE Cl 3301T A SA TEMP X RE SISTANCE GF1651T CABIN TEMP X X P HASE 
TO DC GQ4218T DPS OX l TEMP X X T O DC GN7723T RR ANT TEMP X X X SENSITIVE 
CONVERTER GQ4219T DPS OX 2 TEMP X X CONVERT ER GN75b3T LR ANT TEMP X X DEMODULATOR 
506-3 506-3 5 07 - 1 

? • 

LOC-11 GR503 1X RCS TCP B4U X X L OC-22 LOC-11 

• 
SK.NAL GR5032X RCS TCP A4 0 X X CAPPED CAPPED 
ISO LAT It-I. GR5033X RC S TCP 84F X X 
DISCRETE GR5034X RC S TCP A4R X X 
BUFFER GR5035X RC S TCP A3U X X 
504-2 GR503bX RCS T CP 830 X x_ 

GR5037X RCS TCP B3A X X 
GR5038X RC S TCP A3R X X 
GR5039X RCS T CP B2U X X 
GR50~0 X RCS TCP A2U X X 

SCERA 2 

SC ERA 
MEASUREMENT LOCATION 

ECS GNC PROP FIELD TITLES C&W PCM DISP AN D TYPE 

LOC- 12 
SIGNAL 
ISOL ATING 
DISCRETE 
BUFFER 
5 04- 4 

CES AC PWR FAIL X LOC-13 
ASA PWR/ AEA FAIL X SIGNAL 

GN7521X L R RANGE OAD X ISOLATING 
GN7557X L R VEL BAD X DISCRETE 

GN7621X RR NO T RACK X X BUFFER 
GP0908X APS F UEL LO X X 50 4-5 
GP1408X APS OX LO X X 

MASTER ALARM ON X 
OPEN X X 

GH1260X APS ON X X 
Gl 3305X AGS WARMUP X X 

CES OC P'Vl'R FAIL X 

OPEN X X LOC- 14 
GFl083X SUIT FAN 1 MAL X X SIGNAL 

GF998bU SEL GLY LEVEL LOW X X ISOLATING 
GH1301X OPS ON X X DI SCRETE 
GH l b 21X AGS SEL X X BUFFER 

GF1084X SUIT FAN 2 MAL X X 504-5 
BAT MA L X 

CF3572X REPR ELEC OPEN X X 
CHl323X P TRM FAIL X X 
GHl330X R TRM FAIL X X 
cccrno1 x LCC WA RNING X X 
GG 9002X ISS WARNING X X 

BAT l HI TAP X X LOC-1 5 
BAT l LOW TAP X X ATTENUATOR 
BAT 2 HI TAP X X 502- 2 
BAT 2 HOW TAP X X 
BAT 3 HI TAP X X 
BAT 3 LOW TAP X X 
BAT 4 HI TAP X X 
BAT 4 LOW TAP X X 
BAT SB/U CDR X X 
BAT 6 NORM CCR X X 
BAT 5 NORM SE X X 
BAT 6 8 /U SE X X 

GF1241X SEC COz SEL X LUC- lb 
GF1221X SUIT DIV EC HESS X AT TENUAT OR 
GF12UX SUIT RLF CLS O X 502-2 
GF1212X SUIT RLF OPEN X 
GF30 71X DMD REC A CLSD X 

OPEN 
GF3073X DMD REC B CLSD X 

OPEN 
GF12 :31X CABIN RET CLSD X 
GF1232X CABIN RET OPEN X 
GF1201X CDR SUIT DISC X 
GF1202X SE SUIT DISC X 

OPEN X X LOC- 17 

OPE N X X ATTENUATOR 

GL8275T RTG T EMP X 502 - 2 

GF4511 T PRIW/H H2 0 TE MP X 

GH140 1 V RCA SP MT R A-8 X LOC- 1 8 
GH1402V RCA SP MTR B-C X ATTENUATOR 
GH1403V RGA SP MT R C-A X 5 02-2 

GF3584P DES 02 PRESS X LOC- 19 

GF3584P fji~c":iis · X X ATTENUATOR 

GH1408V X 502- 2 
L MP BUS VOLT X X 

GH1313V P ITCH GOA POS X LOC- 2 0 
GH1314V ROLL GOA POS X RESISTANCE 
GH1455V YAW ATT ERROR X TO DC 
GH145bV PITCH A.TT ERROR X CONVERTER 

506- 3 

GH1457 V ROL L All ERROR X LOC--21 
GH14bl V RCA VAW RATE X RESISTANCE 
GH14b2V RCA PITCH RATE X TO DC 
GH1463V RCA ROLL RATE X CONVERTER 

50b-3 

LOC- 22 
CAPPE D 

MEASUREME NT 
ELEC/ COMM ECS GNC PROP Fl E LO TITLES 

GL 4054X C&W PWR FAIL 
GF29J6X GLY PUMP SWITCHOVER 

CQ4455X OPS PROP LO 
OPEN 

GH1 642 AC S MOOE ATT HOLD 
GH1641 AG S MODE AUTO 

CC9%1U BAT 1 MAL 
GC9%2U BAT 2 MAL 
GC9%JU BAT J MAL 
GC9%4U BAT 4 MA L 
GC9%5 U BAT 5 MAL 
GC9%bU BAT b MAL 

GH1628X RO LL PLS O/ OIR 
GH162 9X PITCH PLSD/ DIR 

CF2935X GLV PUMP FA IL 
OPEN 

C l3306X /tl:.S STBY 
GH1630X VAW PLSD/ DIR 

GC9%1U BAT 1 MA L 
GC9%2U BAT 2 MAL 
GC9%3U BAT 3 MAL 
GC9%4 U BAT 4 MAL 
GC9965U BAT 5 MAL 
GC9%6U BAT 6 MAL 

GH1283X ABORT ST·AGE 
GH1286X ENG F IRE OVERRIDE 
GH1643X A UTO MODE 
GH1644X ATT IIOLD 
CH1204X OUT OET 
CH1214X AUTO ON 
CH1217X AUTO OFF 
CH1896X UNBAL CPL S 

OPEN 

GP2997U 
OPEN 
APS PROP VL \Is .O.POS 

GP2998 U AP S PROP VL VS df>OS 

GH148l:!V PRI - 4.7 voe 
GH1489 V SEC- 4 . 7 voe 
Gl3214V +28 v oe ASA 

CC03 02V LMP BUS VOLT 

GC0201V BAT 1 VOLT 
GC020 2 V BAT2VOLT 
GC0203V BAT 3VOLT 
GC0204V 8AT 4VOLT 

GC020~V BAT 5 VOLT 
GH1240V X TRANS CMD 
GH1241 V Y TRA NS CMD 
GH124ZV Z TRANS CMO 

GC020bV BAT 6 VOLT 
GH1249V ROLL ERR CMO 
GH1247 V YAW ERR CMD 
GH1248V PITCH ERR CMD 

GH140 0V + l S VOCSUP 
GH1 40 7V - 15 voe s u p 
GH1493V +b v oe SUP 
GH1494 V - b v oe SUP 

CF2531 T W/8 CLY IN TEMP 
GR212ll RCS A FUEL T EMP 
GR2122T RCS B F UEL TEM"P 

GF 258 1T W/BGLYOUTT EMP 

GQ4220T OPS BAL L VALVE TEMP 
GT 0 454T S- BAND ANT TEMP 

GF4585T :~g ~ ~~g; GF458bT 

C&W PCM 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 

X 
X 
X 
X 

X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 

X 
X 
X 
X 

X 
X 
X 
X 

X 
X 
X 
X 

X 
X 
X 
X 

X 
X 
X 
X 

X 
X X 

X 
X 

LM-8 
REV B 

DISP 

X 
X 
x· 

X 
X 
X 
X 
X 
X 

X 
X 
X 
X 

X 

X 

X 
X 

X 
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10 

11 

12 

13 

14 

CHANNEL IS ) 

2ZA1 (22.U ) mo 
UA1U2A91 
12A8 
12Al5 
SlAl 

22A5(22A2l lEXJ 
UAS 
12A12(12A4J 
12At9U2Alll 
51A5(51A21 

llAl 
llA8 
l1Al8 
11.428 
11Al7 (llAlJl (EX) 

llA12(EXl 
llA22 
11Al2 
11A411111A26,.. 

10AlUOA4181 
10A7 !EXl 
lOAll lEXl 
l0Al511 0A441"' 
IOA19(10A29) 

10A22(EXI 
10A26([XI 
10Al0110A61 
10Al41110A56> 
10Al8110A52,,.. 

10A41 
10A45UOA14,.. 
10A49UOA2} 
10A5l UOA21),,ir, 
10AS7 

10A6-0 IEXI 
l OAo-4 
10A68110Al021 
10A72 
10A76110A86> (EX) 

10A79 
10A83110A98) 
10A87(10A7Sl 
10A91 ll0Al06-1 
lOA95(10A6ll 

10A99110A591 
10Al0lllOA90) 

•tOAIO., 
lOAlll 
10All5(EX1 

10All9 (10Al461"' 
10Al23 (l0Al66) 
10Al27 
10Alll tl0Al42) 
10AllSC10Al701 

10All9 1EXI 
10Al4l Cl0All411 
lOAl.tl'/ ClOAl)OI 
10Al51 UOA162)" 
10Al55 

10Al59 
10Al6)110Al54) 
10Al67U0Al221 
l0Al71 
10Al151EX) 

lOAl .19 Cl0Al5ll 
l0Al8l 
10Al87 
10Al91 
10Al95 

•LBR 
,..REDU NDANT HBR 

ONLY 

• 
PAM 1 

ELEC/ 
COM M m CNC PROP SEQ CHANNEL(S) 

CQ36ll 22A2(22AS)CEXI 
GC2107 12A2 

CQ3b03 l 12A9 (12AU 
INPUT Ci, OUNOEO 12AHdl2A3) 

CG2021 SlAZ (51AS) 

CQ"1lllt 22Ab(EX) 
INPUT CAOUNOEO 12A6 
INPUT Cll:OUN0£0 2 12AU U2Al91 

~~!i~n 12A20 
51A6151A)I 

CH1240 llA21EXl 
GHl241J llA9<llA410,.. 
CH1242 ' llA1 9lllA41)1 
GC2lntt UA29111A4151 
CH14157tf 11A)8Cll.AJ4l 

CC214ltf llASlEX) 
GP00412 llAl ) 111A)711EX) 

GCJ)04 . llA2l 
• CL040lt llAll lEXI 

U A42 lllA711EXI 

CQ4218 lOAl 
-CC214l 10A5 
-CHlll4f ' 10A9 

--CR2202 10Al lll0A27) 
•CF9997 l0Al7110A46) 

*CH1313 10A20Cl0A541 
*CH14 551H 10A241 UOA50) 

•CQl4l5f b 10.428 <10Al2) 
CQ4219 I 10Al2 

--CRl202 10Al6 

CC0202 10Al9 
--CR220lt 10A4)"'(10Al6,-

CC1040I 7 10"47 UOA41 
"CRl20lt 10A51 (10,'2),,.. 

CC0204 10A55 110"311 

-.CH1456!H 10A58(10A881 
-CG217>t 10A62ClOA92l 

--CC1205 8 10A66 
CC020I 10.470 

♦cQ6510fK 10.474 

CC0203 10A77 {lOAlO•>"tEX) 
--CFl571 • lOA8lllOAH96,.. 

~Cl2061 ' 10"85 
• cc1201 10A89(10A65l 
• t:Cl20lt 10A9)(10Al00l 

'"'CF202 11 }0A97 ll0A73) 
-CF3589f 10Al0 1 ClOA69i+♦ <EXJ 

• cT0454 10 10Al0511 0A6l l .. .. .. 10Al09 
-CHl.tlS"lfH lOAlll 

♦GR1095! 10All7(10A1481 
--CC2300 10Al2l 

• CF2581 11 10Al2SUOA1601 
'"CFl584 10Al29110Al44) 
• CF4585t lOAl)) UOAl 76,,... IEX 

♦c:Hl2 .t1 71H 10All7 
'"CC0302 10Al4l UOA168l 

"CFllOll 12 10Al45(1 0Al 241 
"CR1085t 10.4149 l10Al64,,... 

'"CHl248fH 10Al53110Al79) 

.. .. . . .. 10.4157 
fl1,F4151lt ~g:::; 1l1°:,.\'/l.,..,u -CC12021 13 

♦'Cl0422 10.4169 ll0Al201 
*GHl249fH l OA l 7) llOAl 711 {EX) 

-CPOOOll 10Al 77 UOA172) 
"CFl592 •1 0Al81 

--CT020 1 14 10Al85 CEXI 
INPUTCROUNO 0 10Al89 

--CT0993 10.419) IEXI 

t ON CONT INCENCY FORtolATS ONLY 
tf NOT 0tf ANY FORMAT FOi Rf:TURH TO MCC 

I l INTERNAL REDUNDANT CHANJ+E.L 
IH ON CONTINGENCY FORMAT FOR H.8R tPRIME L8R CKANNEL I 

!EX) EXTERNALLY REOUNOANT 

U.BLE 9-VI.~ TE LEMETII VVEltSUS PAM I.ND SEQUENCU CATES 

PAM 2 

ELEC/ 
COMM ECS ,., PROP SEQ CHANNEL4S) 

CQ41ll 220 .. .. .. 12A) (1ZA16J 
CC21071 l 12AlOlllAlll 
CC2U7t 12Al7 
CCZOOl 51A)l51A6) 

CQ6510 22A71EX1 .. .. .. . . 1 2A7 
CC2167 2 12Al4 .. .. .. 12A21 
CC204lt 51A7 

CT0992tt llA) 
-CC2142 llAlO 
otCH1"61 ' llA20 
-CH1"62 llA)O (EXI 
"CH1"6) 11A)9111Al51(0U 

CHl2419 11A601A4141) 
CH1"57 11Al41 
CC2279 . 11A2" 
CH12418 UA)41(11Al8l 
CH1415&tt UA43(11Al'Jl 

.. .. . . .. 11.416-
-CClJJl 11A26-111A41,.. 

--CC0 205 ' 11Al6111A27)H 
flCF4S86t ll,"5tlOA29l 
-CF1521 

--CF4582 10A2 <10A4'H 
*CF4158l 10A6U0Al0J 
-CF l582t • lOAlO (EX) .. .. .. .. 10A1"UOA45,.. 

"CC0206 10Al81EXI 

.. .. .. .. lOA21 (10A5ll"' 
Gf292l 10A25 

CQl718 1 7 10A29UOA19l 
♦CCUlOf lOAll 
CN772lf 10A)7 

-CF458l 10A40 
-.CP1 501 10A44110Al5,,... 
"CR2121 • 10.448(10,t.)J 

CP0018 10A52110Al8)" 
*GR2122 10A56-110A).tll 

♦cQ l60lft 10459 Cl0A99) 
CT062.5 10A6)fl0A95) 
CL042l ' 10A671l0A94) 

•ClllOlt 10A71 
*C P0002 10A75110A87) 

'"CF358)1 10A78 
-.CQ3604IH 10A82 
♦GP150l 10 10A86-110A76IIOO .. .. 10A90Cl0A10)) 

{L-4 SANO SUB )- CQ42 20fl 10A94UOA67J 

CQl718 10A98110A8)) 
-.CC1201 10Al02Cl0A68 ) 

<♦<.RllOl 11 10Al06Cl0A91) 
♦GP1218 lOAllO IEXI 
♦cQ4104tH 10All4 

-CF2531 10All8 
• CF4101 10Al22 110A16-71 

♦c:Rll02 12 10Al261EXl 
'"CN756ll 10AU0110Al471 

-CPOOOl lOAll• UOA14)1 

.. .. . . 10All8 
• CT0994I 10Al4 21l0Allll 

) -cQ410ltH 13 10Al 46(10All9.,.. 
♦CF9998f lOAlSO 

-CP20101H 10.4154 UOAIUI 

♦CF128ll l0Al58 

♦CT0992 l,PUT CROUNOfO 10Al62 fl 0Al5 1,,... 
14 10Al66C10Al2l) 

I~ PUT CROONO 0 10Al70(10All5) 
-CQM1061 10A174 ([X) 

lOAl 78 tlOA l 73) (EX) 
10Al82 

" 10Al861EXl 
10Al90 
10Al 9 4 

• • 
PAM 3 PAM 4 

El£C/ 
ECS 

EL£C/ " 
PRO!' COMM CNC "°" SEQ CHANNEL tS) COMM ECS CNC 

INPUT Gl°UNO[O 22:A412lAl l {Ot) 

INPUT CtUNl><D 
CQ)blltl 

CC2U7 lU.4112AlZI 
INPUT C OUNDED l UAll GQ4103 
INPUT C~UNOED 12 Al8 (12Al0l INPUT C UN0£0 

CG2041 S\A4 (£Xl CQ6806 

CP2010 l2A22 INPUT C OUN0£0 
C0411M '1A8 CQbBOM 

. INPUT C OUNOED 2 
CQl61M 

INPUTC OONOEO 

.. .. .. . . llA41 CP0041 
CC))05 llAll CC))U 
CC.3>25 , UA211EXI CHU)l 
CHUU llA)l (OIi CHUH 
CH1 455ft 11A410111A9,.. oteG2142t 

INPUT C tOONOED 11A7 (11A4211EXI CH1456 
-CC21 U 11AlSCUA)9)1 EXI CH14155 
"CC2112 . llA2SIEXl CH1247 
*CH146ll 11Al5 CG22 19 
*CH1416-lt 11.4414 l l1A6-) INPUT C OVNOEO 

*GC2112 UA17 CC2249 
*CL040l 11A27(11Al6>" CL0402! 
*C L0402 ' "CH14621 

CC 1040 10A4(10A47l CQl718 
--CQl4)5 10A8 --CR6001 
•t:Q4111 • 10Al2 UOA281 l1.Fl582 
-CR2201 •l 0Al6 UOA4JJo .. •cF292 1 .. .. 
fl1,Q)611 

'"CR3201 10A2) (l0A511" loCClll O 
'"CF9999 lOA27llOAl)) • CF45861 
--CF9997t 7 l OAll (10A55J CN772) 
CF41501 10Al5 '"CR6002 

-CP0025 

CQl0 15 10A42 -003018 
<ICR2202t 10A46- U0Al71 flCF15211 

GQ 4 2lllf • 10ASOUOA241 -CF458lf 
--CR)2021 l0A54 C10A20) --CF4.582 1 

GQ .11 2191 

'"CF2021 lOA61110Al05) -CP150l 
--CCUOl 10A65110A89) -C.13301 
♦GC 1204 ' 10A69 llOAlOl ~(EXJ -0036-.tllll .. .. .. .. 10A73110A97) ♦G FJ.58) 

<ICC1206 

.. .. .. . . 10A80 ♦GR600l 
♦c coon l0A84 ♦GR 6004 

♦GQ65 1 0fl 10 10A88 (10A58) --CF458ll 
•CFl589 10A9 2UOA62l --CPlSOlt 

flC C1204fl 

♦CF35711 • lOA96llOA81,,... CT0625 (LM 7 NLYl 
♦GC1205t 10Al00Cl0A9)) -CP0002 t 
♦cc12011 11 10Al041 ClOA771"tEX) ♦CQl60l! H 

CR1201f 10Al08 CQl025 
"CP0718 10All 2(EX) "CR 1201 

.. .. .. .. 10All6 UOA165~EX CQ410l tf 
"CCl202 10Al20110Al691 "CF'J998 
-CCOJel 12 10Al24 Cl0Al415) <ICR1102 

-CF-UOl 10Al28 -CF1651 
<tCCOl02 10All2 --CHllll 

~N772J 10All6 .. .. .. . . 
♦cFl584I 10Al40 -CR1202f 

loCR1095 1) 10AlU(l0Al291 *GP12181 .. .. .. 10Al48(10All71 CQl7191 
--CF4511 10Al52t10Al611 -CT099.tl 

CCOIS.5 10Al56- .. .. .. .. 
♦CR 1085 10Al60tl0Al25l •CRllOlt 

♦CC. 23001 14 10Al64(10Al49,,... -CN756J 
•CF4585f lOAlMI 110Al411 -CF.111 011 

•cco1s.s lOAl 72 UOAl 771 ♦CF1 281 

-CP2010tl 10Al76U0Al)J>-IEX CQ4l04t1 
INPUT C OUNDEO 10Al80 ♦CL8 275 

~Hlllll " 10Al84 .. .. .. . . .. .. .. .. 10Al88 .. . . . . .. 
'"CF359 1 •tOA192 .. .. . . .. 
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PGNS DWGS 

G&N OVERVIEW 

------------------
DWG 10.2 

PGNS POWER 
SUPPLY 

DWG 10. 7 

LGC SYNC & TIMING 
SIGNAL FLOW 

DWG 10.9 

15 5 

DWG 10.11 <SHT l OF 2) -

I DWG 10.11 (SHT 2 OF 2) 

MIT SIGNAL 
CONDITIONING 

DWG 10 .12 

PGNS C&W 
SOFTWARE INTERFACE 

DWG 10.13 (SHT l OF 2)-

1 

PGNS C&W 
HARDWARE INTERFACE 

DWG 10 .13 (SHT 2 OF2) 

RENDEZVOUS 
RADAR SIGNAL FLOW 

DWG 10 .14 

LANDING RADAR 
SIGNAL FLOW 

DWG 10.lb <SHT l OF 2) 

DWG 10 . lb <SHT 2 OF 2) 

LGC INPUT INTERFACE 

DWG 10 .lO(SHT l OF 3) 

LGC OUTPUT INTERFACE 

LGC OAP 
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WHEN READ CTR IS WITHIN ~0.1 DEG HIGH 
SCH MITT STOPS, FINE TAKES OVER . F1 
GETS \jJ WITHIN TWO BITS OF 0. 

RR CD U DRIVE PU LS ES REPRESENT <l) RR 
SHAFT AND TRUNNION DESIGNATE CMDS OR 
C2) FORWARD AND LATERAL VELOCITY CIF 
CH 1 2 B 8 IS SET , DISPLAY I NERT AL DAT A) 

ISS CDU DRIVE PULSES REPRESENT (1) 
COARSE ALIGN CMOS, (2) MODE 1 DAP 
ERRORS, (3) MODE 2 OAP ERRORS, OR 
(4) OAP BODY RATES 

GIMBAL DRIVE RATE IS LIMITED TO EITHER 
35.5°/SEC CREAD CTR AT 6.4 KPPS) OR 
4 .5°/SEC (READ CTR AT 800 KPPS) 

PROVIDES A GROUND PATH TO THE COARSE 
ALIGN RELAYS AND INHIBITS THE ERROR 
COUNTER ENABLE DISCRETE 

THE RR CDU FAIL CIRCUITRY IS IDENTICAL 
TO THE ISS CDU FAIL CIRCUITRY WITH THE 
EXCEPTION OF POWER INPUT AS SHOWN 

THE MIDDLE GIMBAL CMG) CDU SHOWN IN THIS 
DRAWING IS REPRESENTATIVE OF THE INNER 
GIMBAL {IG), OUTER GIMBAL COG) RENDEZVOUS 
RADAR SHAFT AND RENDEZVOUS RADAR 
TRUNNION CDU 'S 
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TO 

OPTIONAL FORM NO, 10 
MAY 1962 fDITIOH 
GSA fPMl 141 Cfll 101-11,6 

UNITED STATES GOVERNMENT 

·Memorandum 
Distribution DATE: 

• FROM FC711/Head, Technical Support Group 

• 

SUBJECT: Reprinted drawir,gs and DCN' s from LM Systems · 
Handbook, Change 6 

J 

5010-101 

The attached drawings and cut-and-paste DCN 1 s from Change 6 were printed 
too small to be usable in the handbook. 

These items are reprinted at the correct size and should be incorporated 
as follows: 

1. Insert Drawing 10.4.1 in front of Drawing 10.4.2 and delete. the 
apron item from Drawing 10.4. 

2. Insert Drawing 10,9 in front of Drawing 10.10, Sheet 1 of 3, and 
delete from the apron. 

3, Cut out and paste over the updated information on the DCN 1 s for 
Drawings 6.1 , 9.4, 9,14, 9,15, and 10.13, Sheet 1 of 2 • 

. Y~1Aa120 o ~ 
Donald O. Bray 
Head, Technical Support Group 

Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan 
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