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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 ILM-8 vehicle systems as of January T, 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 & 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:

LR

ames E. Hannigan
ief, Lunar Module Syst Branch

yloris 7. Brsosdle—

//CkbEhgéne F. Kranz
Chief, Flight Control Division
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
MANNED SPACECRAFT CENTER
HousToN, TExas 77058

ocr 29 1970
IN REPLY REFER TO: T0-FCL-212

MEMORANDUM TO: All recipients of the Lunar Module Systems

Handbook

FROM : FC/Chief, Flight Control Division

SUBJECT : 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 CA1K-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

plors. 7 Dopshble

/ééingne F. Kranz
“ Chief, Flight Control Division
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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 IM-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-L626, 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) L483-3918.

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

Approved by:

f A//W%,

So~James E. Hannigan
Chief, Lunar Module Systems Branch

Hplons 7 Brrsde

/;Qﬂugene F. Kranz
Chief, Flight Control Division
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ILM-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 IM-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. Hennigan, 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:
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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
. P 9-29
1-2 9-30
2-7 (Fig 2-L, sh 3) 9-31
2-9 (Fig 2-4, sh 5) ' 9-32
. 5_5 (Dwg 5.4 9-33
T7-3 (Dwg T.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)
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iia
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SECTION 1 FEV:B

INTRODUCTION

1.1 GENERAL
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 in paragraphs 1.2 and 1.3.

1.2 TELMU DRAWINGS B 1

1.2.1 Section 2 (Structures)
Figure 2-1 ACH Vol I
Figure 2-4
(Sheet 1 of 5) AOH Vol I
(Sheet 2 of 5) 500-MSC-03k467
(Sheet 3 of 5) SDL 39105947 : . R-B
(Sheet k4 of 5) AOH Vol I
(Sheet 5 of 5) AOH Vol I
1.,2.2 Section 3 (Crew Systems)
Drawing 3.1 1DW 340-55000 Rev E, F1
Drawing 3.2 LDW 350-54000 Rev M1, M2, N, P1, P2, P3
1.2.3 Section 4 (Pyrotechnics) | R-B
Drawing 4.1 LIW 320-54000 Rev K
1.2.4 Section 5 (Electrical) R-B
Drawings 5.1, 5.2, 5.3 LDW 390-5L000 Rev R, 51, S2, T1, T2
Drawing 5.3.1
Drawing 5.k
1.2.5 Section 6 (Environmental) R-B
Drawing 6.1 i Deleted
Drawings 6.2, 6.3, 6.4 LDW 330-55000 Rev G, H1-T, J1-3
1.2.6 Section T (EMU) | r-B
Drawing T.1l Deleted
Drawing 7.2 SVT706100-6-34

SEB11100066-355/-356

1.2.7 Section 8 (Communications) | R-B
Drawing 8.1 Deleted
Drawings 8.2, 8.3, 8.4 LDW 380-56000 Rev H
1.2.8 Section 9 (Instrumentation) | R-B
Drawing 9.1.1
Drawing 9.1 LDW 360-54000 Rev L, M1 and Radiation Manual
Drewings 9.2, 9.3 Radiation Manual, LED 360-360
Measurement List Design Control Specifications
Drawing 9.h4 LDW 360-5L000 Rev L, Ml
Design Control Specifications
Drawing 9.5 LDW 270-56000 Rev F, G1-5, H1
LDW 300-54002 Rev H, J1, J2
LDW 310-5T000 Rev A, Ck, C6
LDW 330-55000 Rev G, H3-9, J1-3
LDW 360-54000 Rev L, M1
LDW 370-5L001 Rev M, N6
LDW 390-5L000 Rev R, S1, 52, T1, T2
Drawing 9.6 LDW 270-56000 Rev F, Gl-5, H1
LDW 300-56003 Rev G, H1-5
LDW 310-57000 Rev A, Ck, C6
LDW 330-55000 Rev G, H3-9, J1-3
LDW 360-54000 Rev L, Ml
LDW 370-54000 Rev N
LDW 370-5L001 Rev M, N6
LDW 380-56000 Rev H, J1

n
1
—




1.3

1.3.1

1.3.2

Drawing 9.7
Drawing 9.8
Drawing 9.9
Drawing 9.10
Drawing 9.11
Drawing 9.12

Drawing 9.13
Drawing 9.14
Drawing 9.15

Drawings 9.16, 9.17
Drawing 9.18
CONTROL DRAWINGS

Section 2 (Structures)

Figure 2-1 (Sheets 1, 2 of 2)

Figure 2-3

LM-8
REV B

LDW 320-54000 Rev K

LDW 390-54000 Rev R, S1, S2, T1, T2
LDW 330-55000 Rev G, H1-9, J1-3
LDW 380-56000 Rev H, J1

LDW 370-54000 Rev N

LDW 270-56000 Rev F, G1-5, H1
LDW 300-56003 Rev G, H1-5

LDW 270-56000 Rev F, Gl-5, H1
LDW 270-56000 Rev F, G1-5, H1
LDW 310-57000 Rev A, Ck, C6
LDW 360-54000 Rev L, M1

LDW 350-54000 Rev N, P1-3

LDW 360-54000 Rev L, Ml

LDW 370-54000 Rev N

LDW 300-54002 Rev H, J1, J2

LDW 280-54000 Rev D, E1
LDW 340-58002

LDW 320-54100 Rev C

Section 10 (Guidance and Control)

Drawing 10.1
Drawing 10.2

Drawing 10.3

Drawing 10.4
Drawing 10.k4.1
Drawing 10.L4.2

Drawing 10.L4.3
Drawing 10.4.k
Drawing 10.L4.5
Drawing 10.5
Drawing 10.6
Drawing 10.7

Drawing 10.8
Drawing 10.9

Drawing 10.10
(Sheets 1, 2 of 3)

Drawing 10.10
(Sheet 3 of 3)

Drawing 10.11
(Sheet 1 of 2)
(Sheet 2 of 2)

Deleted

LDW 300-56003 Rev E, F1-3, G1-3, H1
LDW 350-54000 Rev L, M1, M2
LDW 370-54000 Rev M, N1, N2
LDW 390-54000 Rev P, Rl1-L

H

G

LDW 300-54002 Rev H, J1, J2
LDW 300-56003 Rev G, H1-5
LDW 350-54000 Rev N, P1-3
TRW Systems 03358-6031-T000, 15 October, 1967, Support Manual Data for LM AGS
RCA LDR-(P)-6100-18 ATCA Production Model Design Report
RCA LDR-(B)-6200-1L, 15 December, 1965, Amendment 1, 15 December, 1967,

DECA Production Model Design Report

LDW 350-5L000 Rev N, P1-3
GASTA Schematic 1hL1kL5

ICD-MHO1-05643-216 (Electrical)
ICD-MHO1-05642-116 (Mechanical)

FDAI Drawing - EFD9-507, 508, 509, 510, 511

Rendezvous Range Rate - EFD9-515

Indicator Crosspointer Schematic C12899-2 LM-5 Functional Diagrams EFD9-L12
Deleted

LDW 300-56003 Rev E, F1-3, Gl-3, Hl

LDW 370-54001 Rev L, LGC Power Supply Module Schematic 2005971, DSKY Power
Supply Module Schematic 2005937

Deleted

LDW 370, LGC Power Supply Module Schematic 2005971
LDW 370, DSKY Power Supply Module Schematic 2005937

LDW 370-54001 Rev L

Deleted

LDW 370-5L001 Rev L, M1, M2

Signal Conditioner Assembly Schematics
No. 201012k, PIPA Temp and Events Module
No. 2010120, Gimbal Resolver
No. 2010122, IRIG and PIPA
No. 6010007, Radar Resolver




Drawing 10.12

Drawing 10.13
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Drawing 10.13
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Drawing 10.1k4
Drawing 10.15

Drawing 10.16
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Drawing 10.16
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Drawing 10.17

Drawing 10.1T7.1

Drawing 10.17.2

Drawing 10.17.3

Drawing 10.18

Drawing 10.19

Drawing 10.20
Drawing 10.20.1

Drawings 10.20.2, 10.20.3, 10.20.4, 10.20.5,
10.20.6, 10.20.7

Drawing 10.20.8
Drawing 10.20.9

Drawings 10.21, 10.22, 10.23, 10.24

1.3:3 Section 11 (Propulsion)

Drawing 11.1

Drawing 11.2

1.3.4 Section 12 (Reaction Control)
Drawings 12.1.1, 12.1.2, 12.1.3, 12.1.4
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Signal Conditioner Assembly Schematics
No. 2010124, PIPA Temp and Events Module
No. 2010120, Gimbal Resolver
No. 2010122, IRIG and PIPA
No. 6010007, Radar Resolver

Deleted

MIT R-567-(GSOP)-Section 4 Rev 7, 5 Rev T
ND1021042 ACE PGNCS Manual

LDW 370 - Verbal and correspondence
with designers at GAEC

Deleted

LDW 370 - Verbal and correspondence with
designers at GAEC

LDW 370 - Verbal and correspondence with
designers at GAEC

LDW 300-56003 Rev G, Hl-5

RCA LDR-(P)-6100-18 ATCA Production Models
Design Report

RCA LDR-(B)-6200-14, 15 December, 1965,
Amendment 1, 15 December, 1967,
DECA Production Model Design Report

LDW 300-54002 Rev H, J1, J2

TRW Systems 03358-6031-T000, 15 October, 1967,
Support Manual Data for LM AGS

LDW 300-56003 Rev G, Hl-5

RCA LDR-(P)-6100-18 ATCA Production Model
Design Report

LDW 300-56003 Rev G, H1-5

RCA LDR-(B)-6200-1L4, 15 December, 1965,
Amendment 1, 15 December, 1967, DECA
Production Model Design Report

LDW 300-54002 Rev H, J1, J2

TRW Systems 03358-6031-T000, 15 October, 1967,
Support Manual Data for LM AGS

TRW System 11176-6041-T000, April 1969,
LM AGS Programed Equations

LDW 300-56003 Rev G, H1-5

LDW 300-56003 Rev G, H1-5

LDW 300-56003 Rev G, H1-5

RCA LDG-(P)-6100-18 ATCA Production Model
Design Report

LDW 300-56003 Rev G, H1-5

LDW 300-56003 Rev G, H1-5
RCA LDR-(P)-6100-18 ATCA Production Model
Design Report

LDW 300-56003 Rev G, H1-5

RCA LDR-(B)-62000-1k, 15 December, 1965,
Amendment 1, 15 December, 1967, DECA
Production Model Design Report

LDW 270-56000 Rev F, Gl-5, Hl
LDW 300-56003 Rev G, Hl-5

LDW 320-54000 Rev K

LDW 270-56000 Rev F, G1-5, Hl
LDW 300-56003 Rev G, H1-5
LDW 320-54000 Rev K

LDW 310-57000 Rev B, Cl-6

LDW 310-57000 Rev B, Cl-6
LDW 320-54000 Rev K




ACCUM

ACT
A/D

AEAA
AELD

AGS
ALIGN
ALM
ALT

ATCA
ATT
AUTO
AUX
AVAIL

BAT
BD

BIP
BCN

BPS
BTS
B/U
CA=X -
CAB

CAL
CALC
cB
C-BND
cBL

. T ¥

v [(A14)

I
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TFABLE -1—1.="STANDARD ABBREVIATIONS AND ACRONYMS FOR LM DOCUMENTATION

APOLLO APPLICATIONS PROGRAM
ANALOG AUTO PILOT
ALTERNATING CURRENT
ATTITUDE -CONTROLLER-ASSEMBLY
ACCUMULATOR

ACTUAL/ACTUATOR

ANALOG TO DIGITAL
ABORT-ELECTRONTCS -ASSEMBLY
ASCENT ENGINE ARMING ASSEMBLY
ASCENT ENGINE LATCHING DEVICE

AUTOMATIC GAIN CONTROL

ABORT GUIDANCE SECTION
ALIGNMENT

ALARM
ALTIMETER/ALTITUDE/ALTERNATE

AMMETER/AMPLITUDE MODULATION
AMPERE

AMPERE HOUR

ANTENNA

ALTGNMENT OPTICAL TELESCOPE

ASCENT PROPULSION SYSTEM
ARMED

ABORT SENSOR ASSEMBLY
ASCENT

ASSEMBLY

ATTITUDE--& TRANSLATION-CONTROL ASSEMBLY
ATTITUDE
AUTOMATIC
AUXILIARY
AVAILABLE

AZIMUTH
BATTERY

BAND
BIPROPELLANT
BEACON

BITS PER SECOND

BITS PER SAMPLE

BACKUP

CONTROLASSYX; X" ="1;72;~3
CABIN-~

CALIBRATE/CALIBRATION
CALCULATE/CALCULATED
CIRCUIT BREAKER
C-BAND

CABLE

CBW
cc
CERD
CDR——
CDU.
CES
CG
CHAR
CKT
CL
CLSD

CMD
CMDED
CNTL
Co,
CoAS

coMM
coMp
COND
CONT
cooL

cos
cP
CPs
CRSFD
CRT

CsM
CTG

CUR

CWEA

D/A
DAC

DB

CONSTANT BANDWIDTH

CONTACT CLOSURE

COMPUTER COMPUTER & RETICLE DIMMER
COMMANDER
COUPLING-DATA-UNIT
CONTROL-ELECTRONICS SECTION
CENTER OF GRAVITY

CHARACTER ™

CIRCUIT

CLOSE

CLOSED

COMMAND

COMMANDED

CONTROL

CARBON DIOXIDE

CREWMAN--OPT ICAL -ALIGNMENT SIGHT

COMMUNICATIONS

COMPARE
CONDITION/CONDITIONING/CONDITIONER
CONTINUE

COOLANT

COSINE

COMMAND PILOT
CYCLES PER SECOND
CROSSFEED
CATHODE-RAY-TUBE

COMMAND - AND~SERVICE-MODULE"
CARTRIDGE

CURRENT

CONTINUOUS WAVE

CAUTION & WARNING ELECTRONICS ASSY

DOWNWARD-THRUSTING-RCS ENG INE
DIGITAL TO ANALOG

DIGITAL TO ANALOG CONVERTER
DIGITAL "AUTO PILOT

DECIBEL

DECIBEL ABOVE 1 MILLIWATT
DECIBEL ABOVE 1 WATT

DIRECT CURRENT

DIGITAL COMMAND ASSEMBLY
DESCENT ENGINE CONTROL ASSEMBLY

DECREASE
DATA-ENTRY..AND-DISPLAY-ASSEMBLY
DEGREE

DEMODULATOR &
DESCENT
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L4 SELECTIEY ARBBREUVIATIONS AND RCROMNY NS e
FABLE—t=F+=STANDARD ABBREVIATTONS ~ANDACRONYMS—FROM-M-DOCUMENTAT TON~=~CONTINUED

PET—————DETENT/DETECTOR FWD FORWARD
DFI DEVELOPMENTAL FLIGHT INSTRUMENTATION G GRAVITY
DER____— DEADFACERELAY GASTA———GIMBAL-ANGLE -~ SEQUENGENG—TFRANSFORMATION--ASSY
DIFF DIFFERENCE/DIFFERENTIAL GDA - GIMBAL DRIVE ACTUATOR
DIG DIGITAL G QLY COL™
DIR——DIRECT GMBL GIMBAL
DISCH DISCHARGE GND GROUND
DISP DISPLAY GOX GASEOUS OXYGEN
PV DIVERTER GSE GROUND SUPPORT EQUIPMENT
DL DOWNLINK GUID GUIDANCE
BEAY——""""DELAY HBR HIGH-BIT RATE
DPLY DEPLOY/DEPLOYED HE HELTUM
BRS————DESEENT-PROPULSTON SYSTEM " HfH—— - ALTITUDE/ALTITUDE RATE
DSEA....DATA-STORAGE-ELECTRONFES~ASSEMBLY Hg MERCURY -
DSKY DISPLAY AND KEYBOARD HI HIGH
ECA————ELECTRIGAL-CONTROL-ASSEMBLY HL HIGH LEVEL
ECt— - ELECTRICAL CIRCUIT INTERRUPTER HLD HOLD
ECS ENVIRONMENTAL CONTROL SYSTEM H,0 WATER
ED EXPLOSIVE DEVICE HSD HIGH-SPEED DATA
EKG ELECTROCARDIOGRAM HTR HEATER
EL ELECTROLUMINESCENT HV HIGH VOLTAGE
ELEC ELECTRICAL/ELECTRICALLY HVR HOVER
EMER EMERGENCY H/X HEAT EXCHANGER
EMI ELECTROMAGNETIC INTERFERENCE HZ HERTZ
EMYU— EXTRAVEHEGUEAR-MOBILITY—UNI T ICS INTERCOMMUNICATION SYSTEM
ENBL ENABLE 1D IDENTIFICATION
ENG ENGINE IF INTERMEDIATE FREQUENCY
ENGR ENG INEER 16 INNER G IMBAL
EPS ELECTRICAL POWER SYSTEM IGA INNER GIMBAL ANGLE
EQUIP EQUIPMENT IGN IGNITION
ERA- - ELECTRONIC-REPLACEABLE -ASSEMBLY MU —INERTHAL-MEASUREMENT - UNT T
ERR ERROR IN INLET
EVA EXTRAVEHICULAR ACTIVITY INg INJECTOR
EWA EXTRAVEHFCUEARVISOR ASSEMBLY INCR INCREASE
EXT EXTEND INST INSTRUMENTAT [ ON
F FAHRENHE I T£FORWARD-FHRUS T-ENG~RES~ENG TNE INV INERTER ) 5 o ps, 2 THESTRUMNA A ! &Rl
FhAm o FYSE-ASSY—T IRIG HNERTHAL—-REFERENCE - INTEGRATENG-G RO
EA=2———~FUSE~ASSY~2 e)ST INSTRUMENTATION SY¥SFEM:
FAIL FAILURE 1oL ISOLATION
FDAI FLIGHT DIRECTOR ATTITUDE INDICATOR 1SS INRRTIAL SENSOR SYSTEM

Jva TITRAVE BIcUiAn RCTIVITY
FIFH——FIRE=TN=THE=HOLE JETT JETTISON ‘
FL FLAG D JET-DRIVER
™M FREQUENCY MODULATION KHZ KILOHERTZ
EP o FLIGHT-PROGRESS L LEFT THRUSTING RCS ENGINE
FREQ FREQUENCY LAT LATITUDE/LATERAL

1-5
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TABLE -1-I.= STANDARD ABBREVIATIONS AND ACRONYMS FROM LM DOCUMENTATION - CONTINUED

LBR LOW-BIT RATE
LCA LIGHTING- CONTROL ASSEMBLY
LCG LIQUID COOLED GARMENT

LOG LANDING

LDR el \JT-DEADFACE..RELAY

LGC —————EM-GUIDANCE -COMPUTER
EIM=—TIMIT/LIMITS

LIOH LITHIUM HYDROXIDE

LLC e LOW=LEVEL - COMMUNICATOR
LLS LOW-LEVEL SENSOR

LMP LUNAR MODULE PILOT

LO LOW

LONG LONGITUDE

LsPD = ANDTNG PO INT-DESTGNATOR
LR ANDTNG “RADAR

LSB LEAST SIGNIFICANT BIT
LSSP LUNAR “SURFACE SENSING PROBE
LTG LIGHTING

LUF LAUNCH UMBILICAL TOWER
LV LOW VOLTAGE

LVL LEVEL

MAN MANUAL

MAP MESSAGE ACCEPTANCE PULSE
MAX MAXIMUM

MDF MILD DETONATING FUSE

MET MISSION ELAPSED TIME
MEC——————MAIN-FEEDER "CONTACTOR
MFLD MANIFOLD

MG~ MIDDLE“GIMBAL

MGA MIDDLE-GTMBAL “ANGLE

MIN MINIMUM

M MILLIMETER(S)

MOCR MISSION OPERATIONS CONTROL ROOM
MOD MODULATOR/MODULATION

MON MONITOR

MPS MAIN PROPULSION SYSTEMS
MPX MULTIPLEX/MULTIPLEXER

MSB MOST SIGNIFICANT BIT
MSFN MANNED SPACE FLIGHT NETWORK
MTR METER/MOTOR

=) NEGATIVE

NC NORMALLY CLOSED

NO NORMALLY OPEN

NORM NORMAL

NRZ NON-RETURN-TO-ZERO

O2 OXYGEN

oB ONBOARD

oc OVERCURRENT

0G- OUTER-GIMBAL

OGA OUTER G IMBAL~ANGLE -
OPN OPEN

OPR OPERATE
OPR-ERR—-OPERATOR-ERROR

OPS _OXYGEN-PURGE.SYS.

~ORDEAL————ORBTTALRATE "DISPLAY-EARTH AND “LUNAR

ouT
0sC
o/T
OVR
OVRD

OVHD
0X
PA
PAM
PART

PBAT
PBW
PCM

PCMTEA

PCT

OUTLET/OUTPUT
OSCILLATOR
OVERTEMPERATURE
OVER

OVERRIDE

OVERHEAD

OXIDIZER

POWER AMPLIFIER

PULSE AMPLITUDE MODULATION
PARTIAL

PYRO-BATTERY
PROPORTIONAL BANDWIDTH
PULSE CODE MODULATION

PULSE-CODE-MODULATTON AND TIMING
ELECTRONI-ES—-ASSEMBLY

PERCENT

PGNCS———PRIMARY -GUTDANCE, "NAVIGATTON "AND"

PGNS PRIMARY GUTDANCE AND NAVIGATION SYSTEM

PFS PERCENT FULL SCALE

PIPA PULSE - INTEGRATING-PENDULOUS
ACCELEROMETER

PKG PACKAGE

AP DIFFERENTIAL PRESSURE

PLSD PULSED

RLSS ~—PORTABLE“LTFE "SUPPORT-SYSTEM

PM PHASE MODULATION

PMp—————PREMODULATTON-PROEESSOR

PNES— " PANELS

PO POWER OUTPUT

POS POSITION

PP PARTIAL PRESSURE

PPS PULSES PER SECOND

PQES~ PROPELLANT QUANTTTY GAGING SYSTEM

PRESS PRESSURE

PRF PULSE REPETITION FREQUENCY

CONTROLSYSTEM
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TABLE 1-I.- STANDARD ABBREVIATIONS AND ACRONYMS FROM LM DOCUMENTATION - CONTINUED

PRIM PRIMARY
PRM ~PULSE RATIO MODULATOR

PRN PSEUDORANDOM NOISE

PROG PROGRAM

PROP PROPELLANT/PROPULS ION

PSA POWERAND~SERVO ASSEMBLY

PSIA POUNDS PER SQUARE INCH ABSOLUTE
PSID POUNDS PER SQUARE INCH DLFFERENTIAL
PTA PULSE TORQUE ASSEMBLY

PTT PUSH-TO-TALK

PVR PRECISION VOLTAGE REFERENCE

PWR POWER

PYRO PYROTECHNIC

QD QUICK DISCONNECT

qQrY QUANTITY

QUAD QUADRANT

R RIGHT THRUSTING.RCS-ENGINE

RE/OC  REVERSE CURRENT/OVERCURRENT
RCCRA ROUGH -COMBUSTION--CUTOFF-REPLACEABLE

_.ASSEMBLY
RCS REACTION CONTROL SYSTEM
RCVR RECEIVER
RD RELAY DRIVER
RDR RADAR
REC RECORDER
RECD RECEIVED
REF REFERENCE
REG REGULATOR
REL RELEASE
RET RETRACT/RETURN
REV REVERSE
RF RADIO FREQUENCY
RFLT REFLECT/REFLECTED
RGA e RATE~GYRO-ASSEMBLY
RdB——"""RELCAY "JUNCTTON BOX
RLY RELAY
RNDZ RENDEZVOUS
RNG RANGE /RANG ING
RR————RENDEZYOUS “RADAR
RRE-~——RENDEZVOUS "RADAR ELECTRONICS
RS REMOTED SITE
RSVR RESOLVER
RURF————RUPTURE—~
RZ RETURN-TO-ZERO

S AND C  SIGNAL AND CONDITIONING
S-BND S-BAND

s/C SPACECRAFT
SCA- .~ SIGNAL-CONDITIONER-ASSEMBLY |

SCERA SIGNAL--CONDITIONING ELECTRONICS
REPLACEABLE ASSEMBLY

SCS STABH-IZATION-AND~CONTROL SYSTEM
sCo SIGNAL CONTROLLED OSCILLATOR
SEC SECONDARY/SECOND

SEL SELECT

SEP SEPARATION/SEPARATOR

SEQ SEQUENCE

SET SET/SETTING

G SIGNAL GENERATOR

SHE SUPER-CRITFCAL HELTUM
SHFT SHAFT

SIG SIGNAL

SIN SINE

SLA SPACECRAFT LAUNCH ADAPTER
s/0 SHUTOFF

soL SOLENOID

sov SHUTOFF VALVE

sp SPARE

SPA “SIGNALPROCESSTNG ASSEMBLY
s/s SAMPLES PER SECOND

SSR STAFF SUPPORT ROOM

ST STATIC

STBY STANDBY

STGE STAGE

STR STRENGTH

STRB STROBE

sup SUPPLY

susp SUSPENSTON

SVo SERVO

SW SWITCH

SYNCH SYNCHRONIZATION

TCA THRUST CHAMBER ASSEMBLY
TCP THRUST CHAMBER PRESSURE

FE—ee T IMENG-ELECTRONTCS

TEMP TEMPERATURE

THROT THROTTLE
FuM——TOWER-JEFFESON-MOTOR

TK TANK

ThE— FRACKING.-LIGHT _ELECTRONICS
™ TELEMETRY

TOL TOLERANCE

TRANS TRANSLATION

TRNFR TRANSFER
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TABLE 1-I.- STANDARD ABBREVIATIONS AND ACRONYMS FROM LM DOCUMENTATION - CONCLUDED

TRUN TRUNNION

T/TCA THRUST/TRANSLATION CONTROLLER ASSEMBLY
Ty TELETYPE/TELETYPEWRITER

U UPWARD .THRUSTING..RCS . -ENGINE

UDMH—————UNSYMMETRICAL -DIMETHYLHYDRAZ INE

UHF ULTRA-HIGH FREQUENCY

\' VOLT

AV CHANGE IN VELOCITY

VAC ALTERNATING CURRENT VOLTS
VAR VARIABLE

vco VOLTAGE CONTROL OSCILLATOR
VvDC DIRECT CURRENT VOLTS

VEL VELOCITY

VHF VERY HIGH™ FREQUENCY

VLV(S) VALVE/VALVES

VoL VOLUME

VOX VOICE OPERATED RELAY
VPI VALVE POSITION INDICATOR
VRMS——VOLT ROOT MEAN SQUARE
W WATT

WB WIDEBAND

W/B WATER-BOTLER

X CROSS/TRANS

XCVR TRANSCEIVER

XMTR TRANSMITTER

XPNDR TRANSPONDER

(€] PHASE
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TABLE 1-II.- DRAWING SYMBOL STANDARDS

Line Designation

Water

Oxygen

O O

Nitrogen

N N

Helium

Primary Coolant

7 7

Secondary Coolant

X X

Fuel
Hydrogen
res e e
Steam
S S S S
Suit Loop
e S R T S SR TR

Sense Lines

Oxidizer

AN\

Others

(Identification)

2.

1=9

Buses and Grounds

Commander's Bus

\VélDR

IM Pilot's Bus

\\/LRAP

AC Bus

\/ Voltage
115A OR B=—and Bus
400 ~=——Frequency

Floating Bus

\V(XXX

XXX

Voltage

Name

System Ground Signal Ground

o

Frame Ground

Floating Ground

X X X =—— Name
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TABLE 1-II.- DRAWING SYMBOL STANDARDS - Continued BASIC

MECHANICAL SYMBOLS

Mechanical Filter Quick Disconnect
e 0 000l i S susErTos S
Burst Diaphragm Quick Disconnect

Fill and Drain

«—— Cap
_G_

N o Siide

Venturi
Fill and Drain

M
snnE Cap
L J T e SR
Vent
Ball Valve
Actuator

——
e N

Thrust Neutralized Vent

Self-Sealing Quick;Disconnect

Z N Open N Closed
B s

May be shown
in depressed
or partially
depressed
position

Valves - Shown shaded in closed position

1-10
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‘ TABLE 1-II.- DRAWING SYMBOL STANDARDS - Continued

3. MECHANICAL SYMBOLS (CONT.)

Manual Valve Ball Valve

® DK

Check Valve

©

Ball Valve with
Internal Seal and Drain

P

QEES\
Check Valve with
Manual Override

i
Three-Way Valve
‘ Orifice
P=08
(Flow Rate) Solenoid Operated Valve
Pressure Regulator (Three-Way)
Reduced psi

Pressure Regulator with
Manual Override F

; (
Relief Valve Full Flow
Cracking *
Reseat Pressure
I

Name (Normal Position)

Solenoid Operated Valve
Two-Way )

®
Pl

1-11
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TABLE 1-II.- DRAWING SYMBOL STANDARDS - Continued
L. PYROTECHNICS 5. RELAYS

Interstage Umbilical Cutter Momentary Contacts

o

\/ —
[3 Latching Contacts

o*—

OR Non-Latching Relay

(De-Energized)
. DX | e _ o
t | A
HDH for

Descent Stage

amessseuraenany s ———
D X ‘ Nomenclature
—J Pipe

"D" for
Descent Stage

Latching Relay

\Y%
JAN

L
Lo
"L" for Launch__} |

Vehicle (SLA)

Electrical Circuit Interrupter (ECI)
(e S R | Ai X Nomenclature

P/J 1Tk
P/J 173

ECI #1
ECI #2

"A" fOI‘ l

—_—

Ascent Stage

nn

n
nn

1-12
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TABLE 1-II.- DRAWING SYMBOL STANDARDS - Continued
6. C/B, FUSES, AND MISC SWITCHES
Push-Button Circuit Breaker
. Major
. Title

Coax Switch e con AXXXX :

. / CXXXXX *——A( Minor

-'-——----- Title
: XXX «————-——'—— - Name

i -

XA ‘-——‘—-—r Amperage

Hh PNL X XXX l"-C/B
-------‘ Number
RF Pnl
Number

RF
PWR

General Fuse

A Amperage
Fusistor
Resi
Baro Switch Q esistance

| Y
ot

Close XXX psi or altitude
Open XXX psi or altitude
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TABLE 1-II.- DRAWING SYMBOL STANDARDS - Continued ‘
T. FLAGS

Position Flags
These flag symbols will show all states of a flag.

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

XXXXX <—— State of Flag ‘

Flag
Nomenclature

State of Flag

State of Flag

'
;

XXXXX Flag Number
XXXXX Panel Number

Two-Position Flag

XXXXX <—— State of Flag

XXXXX Flag

Nomenclature

XXXXX <—— State of Flag

* XXXXX Flag Number
XXXXX Panel Number

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

XXXXX Flag Name
(——)
XXXXX =—— Note to explain
S XXXXX all states of flag.
XXXXX
XXXXX = Flage Numb 0 ET10%Wa
XXXXX SE ke A

Panel Number

1-14
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‘ TABLE 1-II.- DRAWING SYMBOL STANDARDS - Continued
o 8 MISCELLANEOUS SYMBOLS
Telemetry Bubble (LM Only) Transformers
Measurement ‘,—-Core
///”—-N::xq———'Number ®
Measurement Name ®
Measurement Range
or Event State .
(7 Ex. 1=Safe ?olérlty dots
HBR Sample Rate indicate out
LBR Sample OF phisise
Rate
® &
XX X SC 1 or 3 g
SC 2 for
Signal Conditioner
l or 2 Polarity dots
Measurements to GSE indicate in
phase
Amplifier
E Pwr
i Measurement Input Input
‘ — Number
A — Title Output
Range Inverted
Input
Antenna
Name

(Type or Function)

Wire resolver

Heater
Inputs Outputs
Rotor) (stator) J—I_l—|_‘__

Value (Watts)

Overview Instrumentation Legend

PCM Onl
Automatic Yy PCM and Onboard

Control Only
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TABLE 1-II.- DRAWING SYMBOL STANDARDS - Concluded

MISCELLANEOUS SYMBOLS (CONT.)

And Gate

B T —
e S —

Nand Gate

9_
—p—
}_
})7

Or Gate

Nor Gate

Exclusive Or Gate

=3

Electroluminescent Light

E.L.

BASIC
Control/Signal Reference
To
Load
From
Source
Power Reference
To
Load
From
Source

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

O

3 -Drawing Locator Number for the
given detail subsystem drawing

K - X Coordinate

4 - Y Coordinate

AZl
XX X

A - X Coordinate
1 - Y Coordinate

Zone Reference

XX.X - When this number appears,
it refers to another drawing.
When there is no number,
the zone refers to another
area on the same drawing.
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DD cc 1 BB AA | z Y X | vw v | u T s R Q | P

LTRIDCN' DR l ENGR | DATE APPROVAL
COMMENTS:
18 TABLE 2-1. - LM EQUIPMENT MATRIX
6 ITEM NOMENCLATURE ZONES | ITEM NOMENCLATURE ZONES
207
1. CREW PROVISION/DISPLAYS
H-0'NO 3 11 1 CDR'S MAIN FLIGHT PANEL (PANEL 1) Q4 87 DSKY PANEL GUARD Q2,55
2 oX A HE A 711 2 S E MAIN FLIGHT PANEL (PANEL 2) P4 88 SPARE COAS LIGHT BULB 881
612 225 202 82 406 400 83 206 711 STOWED RR 705 228 354 350 355 51 49,209 3 CDR AND SE LOWER MAIN FLIGHT PANEL (PANEL 3) P2 89 MAIN PANEL/CABIN FLOODLIGHTS (2) Q4,55
219 206 37 507 40 81 79 604 801 4 CDR AND SE LOWER CENTER PANEL (PANEL 4) Q2 90 FWD PANEL FLOODLIGHTS (2) P4
600 228 5 COR'S LIGHTING CONTROL PANEL (PANEL 5) R2 91 CIRCUIT BREAKER FLOODLIGHTS (27) P4
i /607 4 6 SE ABORT GUIDANCE PANEL (PANEL 6) P3 92 SIDE CONSOLE FLOODLIGHTS (6) P3
17 FUEL A " 00:0 3 42 86 89 21 = 7 SE LOWER SIDE CONSOLE (PANEL 12) ccs 93 MODULARIZED EQUIPMENT STOWAGE ASSEMBLY (MESA) 03
352 2 8 SE CENTER SIDE CONSOLE (PANEL 14) ccs 94 DOCKING TARGET R/A DEVICES 6
705 712 619 9 SE CIRCUIT BREAKER PANEL (PANEL 16) D05 95
== T T = -~ 606 10 CDR'S LOWER SIDE CONSOLE (PANEL 8) S5 96 TRACKING LIGHT E5,55
Y G i i = = N Vi 37 N ¥, = 1 1 CDR'S CIRCUIT BREAKER PANEL (PANEL 11) s5 97
/ 209 (7 | = 22 ' 605 12 FLIGHT DIRECTOR ALTITUDE INDICATOR (2) P4 98 DOCKING LIGHTS ~ WHITE (2) (1 FWD +Y AND 1.AFT) Cé,H5
2 T 26 = 85 13 | ENGINE sTOP BUTTON (2) p3R3 | 99 | DOCKING LIGHT - YELLOW (FWD -Y) E5
= 208 100 | DOCKING LIGHT - RED (-y) E4
9 P 227 352 H 202 102 M ENGINE START BUTTON © 101 DOCKING LIGHT - GREEN (+Y) H4
— ' 18\ = 9% 5 15 | ENGINE RATE OF DESCENT SWITCH R3 +
3 \ 713 227 431 [ 5 16 | GLARE SHIELDS (2) 005 102 | GIMBAL ANGLE SEQUENCE TRANSFORMATION ASSY AND COLD PLATE s5
—
59 \ - o \ ol ——— 6 17 MAIN FLIGHT PANEL SHOCK MOUNTS (8) 005 103 | STABILIZATION AND CONTROL ASSY NOS 1 AND 2 (ASC STAGE) s5
\\\ L O@ 60 o 2 10 18 PLSS IN RECHARGE STATION pous | 104 DOGKING TARGET L
PR R % \—7-, — = - &7 o AGT EVEGUARDIAND EILTER 54 105 STABILIZATION AND CONTROL ASSY NO 3 (DSC STAGE) A4,N5
i CATS) - LA I = 107 RHSSC AA2
7— 51 3 Faia 103 X 20 PLSS ON FLOOR K3 o5 Gigse 2
R, 713 610 s | |'| ; 21 EMPTY T2
Sy X = 254 RCS THRUSTER PLANE -H T H s 1 80 411 39, 511 510 401 409 24 Mol HOSE P 110 | COASFILTER 881
A % 220 o i ! —r— _ 226 22 LIERS V1 111
: 36 + | T B [— 23 | UTILITYTOWEL ASSY D04 112
\\\ \ / o & B! 1] y’ AN 109 24 EVA WAIST TETHER, LUNAR EQUIP CONVEYER ASSY, PILOT PREFERENCE KIT oD4 113 | LUNAR SURFACE TOTE BAGS M5
! > i 114 TISSUE DISPENSER AA2
107 513 218 28,30,35 ° 1l il g/ AV LEET HAND SIDE 25 | 16MM REMOTE CONTROL CABLE 005 e | Jerricon sacs o
ojojojojo STOWAGE CONSOLE 26 LUNAR BOOTS (2 PAIR) - STOWED Us5,54
RIGHT HAND SIDE Wil = 76 X =233 ASCENT ENGINE THRUST PLANE 608 1 e P : i 116 HAMMOCK STOWAGE 54,01
STOWAGE CONSOLE 27 16mm FILM MAG AND PASSIVE RADIATION DOSIMETER 005 i CAWERA BGUNT BRAGKET bl
554 . 116 28 EXTRAVEHICULAR GLOVES - STOWED va k3 | 118 MM ANSTER e Vs
- ) 611 =~ 29 MIRROR 005 119 | 16MM DATA ACQUISITION FILM MAGAZINE v2
201 ! 77 30 EMU MAINT KIT AND PURGE FITTINGS va k3 | 120 IN-SUIT DRINKING DEVICE Y2
RELAY . I 43 % 4 - 121 | 16MM TRANS BAG Y1
&y 210 I L \ == 89 5 32 | INTERIM STOWAGE STRAPS AA2 122 | TEMPORARY STOWAGE BAG v1
3 o —— 1 54 a4 23 SILOTS PREFERENCE KIT ::i ELECT!;IEAL SHORTING PLUG ASSY :i
75 / +X AXIS < o 209 34 INTERIMSTOWAGE STRAPS e 125 :JI:JTSETR; STOWAGE ASSY
! 211 b > =a" 12 35 EV VISORS (STOWED) U4,K3
T
A I 86 36 PLSS CONDENSATE CONTAINER ASSY us T: VEHICLE DESIGN INTEGRATION
( \ | oo e B ety o
i ! ) l X ! ™ 48,46 83 8 202 PRESSURE SHELL OUTLINE ;v: ccé
| H | 4
| i 603 N ! i 91 39 .| WATER PROBE (ON END OF PLSS H,0 REFILL HOSE) Qs 505 | INTERSTAGE SUPRORTS AG£4
N/ N/ 208 40 CHECKLIST T6
I N { N/ | : 204 INTERSTAGE CONNECTION POINTS (4) (SHOWN THUS 4+ ) H4,L4,
_.. ran . 73 \ v = | 125 \ / 92 41 PILOTS REFERENCE KIT 8B2 M3,N3,04
| AN | \ 1 i3 e = 3 - 13 13 42 FLIGHT DATA KIT (LM FLIGHT PLAN AND PROCEDURES) 5 205 | FORWARD HATCH Q2,54
252 \ i/ 1 | X =154 LMDE GIMBAL PLANE i \ Mo E 6 43 RENDZ RADAR ANTENNA RELEASE Q4 206 | UPPER HATCH T6,BB6
L : 113 ! i\ / i 15 N 78 44 SEQUENCE CAMERA POWER CORD [z 207 ENGINE COVER Pe
r\v ’\‘\ \ ) | ! i ! Nl I 45 EMERGENCY WRENCH B D4 igg gggm‘:‘?w‘ﬁ:%‘:vwg @) n:sézszs
y 1 1 | . - ’ .
W/~~~ P | N — == z | S Y = < = : A ! 46 | DESIGN EYE SHOWN THUS ) R4P4 | 210 | ASCENT ENGINE BLAST DEFLECTOR u4,884
——— e — 3 \ -y S = S a7 EVA LANYARDS Aaz 211 OUTRIGGER ASSY wa
\ N\ ? = ; 3 48 LANDING POINT DESIGNATOR R4 212 | PROPELLANT FUEL TANK (A/S) £4,14
= .| S . = 49 OVERHEAD DOCKING RETICLE T2 213 | PROPELLANT OXIDIZER TANK (A/S) H4,L4
=~ 1 =~ = 50 16MM CAMERA/PK onsuiT | 214 | PROPELLANT OXIDIZER TANK (2-D/S) N3 N5
251 ‘ 51 MEDICAL PACKAGE To 215 PROPELLANT FUEL TANK (2-D/5) M3,03
14 . e 3 216 | FLOOR - COCKPIT D04
222 302 221 00 217 FLOOR - EQUIPMENT TUNNEL BB4
3 232 617 707 506 504 23 URINE'COLLECTION ASSY (SMALL) S4.004 | 518 ELECTRICAL REPLACEABLE ASSY (ERA) RACK wa
TOP, ECA a7 66 67 24 | AOTGUARD P4 219 | DOCKING DROGUE T6
g(ﬂ;‘ou No 2 i 55 PGA URINE DRAIN LINE - STOWED u4 220 | THERMAL SHIELD 25
i 6,620 56 URINE TRANSFER VALVE u4 221 BASE HEAT SHIELD (0/S) BB3
/ M| g % N~ O/ N S 7 5 S 63 57 222 | DESCENT ENGINE MOUNT cc3
2 61 58 223 | SCIENTIFIC EQUIPMENT BAY L5
65 44 70 Pt 224 | RCS THRUSTER CLUSTER MOUNT 3
225 | NAVIGATION BASE cce
257 3 60 | SAMPLE RETURN CONTAINER
205 4 609 W 61 RESTRAINT CORD - STOWED (2) pasa | 228 ATVEUIPMERY BaY >
803 g 227 | S-BAND ANTENNA MOUNTS (2) Ws,z5
114 62 EVA RETRACTABLE TETHER v2 228 VHF ANTENNA MOUNTS (2) X6,X6
27 118 71 17 800 501 715 616 618 63 CONSTANT FORCE TAKE-UP REEL (2) P2 229 PROPELLANT TANK MOUNTS A/S A5,D5
P4 64 TAKE-UP REEL LOCKING CONTROL (2) Q2 230 | RCS TANK MODULE (2) ws
2 65 PULLEY SYSTEM (2) Q2 231 PROPELLANT TANK SUPPORTS D/S L4
25 66 | OVERHEAD DOCKING CONNECTION (RESTRAINT) R3 g;i E;?::AMS::ITU’C;-“L"D'"G GEAR 5A23
ARMRESTS -
N 1 i of STS -~ FLIGHTIROSITION A4} " 234 RCS PLUME DEFLECTOR (TYPICAL) 24
29 — | 119 68 CONTINGENCY SAMPLE RETURN CONTAINER T
r T 120 701 69 | ARMRESTS - STOWED POSITION (4) ss III. MECHANICAL DESIGN
=} ] ™~ = (= 70 | ARMREST ATTENUATION CYLINDERS (8) p2 250 | LANDING GEAR 003 !
Al 47 n UTILITY LIGHTS T6 251 PRIMARY STRUT bD3
804 ~—— (] T ~ 12 72 | sampLe scaLe 1 252 | SECONDARY STRUT 03
N 253 | DEPLOYMENT TRUSS 003
A " FIXED LADD!
23 AL 5 » 73 ER 6323 | 254 LANDING PAD DD3
110 PR I > 700 74 LM SYS DATA 355
NATIONAL AERONAUTICS & SPACE ADMINISTRATION SIGNATURES DATE 52 N _ 25— 623 75 PLATFORM AND HANDRAILS z4 256 INTERSTAGE UMBILICAL GUILLOTINE 14,03
MANNED SPACECRAFT CENTER . HOUSTON. TEXAS [p w0 72 2 [ iey | 706 76 EXTERNAL HANDGRIP (2) 24 257 |  LUNAR SURFACE SENSING PROBE (LSSP) 003
DSGN 77 HANDGRIP - COCKPIT FLOOR (3) s4 258 | LSSPUPLOCK MECHANISM 003
% aa = 78 HANDGRIPS - FWD CONTROL PANELS (4) P3 259 PYRO BATTERY (2) ’ 13,wa4
LM EQUlPMENT o ﬂ’,ﬁ‘ o ] ' 123 ——h ] —t— 122 79 HANDGRIP - COCKPIT CEILING R6,T6 | 260 e IT INTERRUPTERS (2) ﬁgs
LOCATIONS Eht Sl e T 126 —f7 i | e il ol Ryt
808 807 809 505 500 702 703 81 HANDGRIP + Z27 UPPER P6,T6 262 EXPLOSIVE DEVICES RELAY BOX (2) H3, w4
APPQ / ' LHSSC 1 o6 S GE - FWD cc; 263 INTERSTAGE NUT AND BOLT (4) H4
i 82 HANDGRIP - ECS PACKAGE - TARLINGCER &
G NO SIZE LM FEC 13 83 23 LM-8 AFT EQUIPMENT BAY | anoorn EES pabksRE PR e 264 G GEAR UPLOCKS (4) c3
FIGURE 2-2 | J AUTH RHSSC INTERIM: STOWAGE A35Y CONFIGORATION (226) COLD RAIE LAYOUT .
Lm-8 SO RkTION LM-8 (CONTAINER ASSY, DISPOSAL) LOOKING FORWARD 85 | FWo wiNbOw SHADE pass
SHEET 'L OF 2 | PAGE  2-2 67.5X 23.75 86 | DOCKING WINDOW SHADE R4, TS5
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TABLE 2-1. - LM EQUIPMENT MATRIX

ITEM NOMENCLATURE ZONES | ITEM NOMENCLATURE ZONES
V. PROPULSION
300 | DESCENT ENGINE 883 605 |  ALIGNMENT OPTICAL TELESCOPE s5
301 | DESCENT ENGINE SKIRT CONTOUR cc2 606 | AOT CONTROL UNIT s5
302 | DESCENT ENGINE GIMBAL POINTS cc3 607 | PULSE TORQUE ASSY T6
303 | ASCENT ENGINE 884 608 | COUPLING DISPLAY UNIT AND COLD PLATE ua
304 | HELIUM PRESSURIZATION MODULE (A/S-2) AS 609 | DISPLAY AND KEYBOARD ASSY (DSKY) Q2
305 SUPERCRITICAL HELIUM PRESS MODULE (D/S) D4 610 LM GUIDANCE COMPUTER AND COLD PLATE us
306 | HELIUM TANK (2)A/S A5,05, | 611 | POWER SERVO/SIGNAL CONDITIONER ASSY AND COLD PLATE ua
I5K5 | 412 | RATE GYRO ASSY AND COLD PLATE cce
307 | SUPERCRITICAL HELIUM STORAGE TANK (D/S) B3.05 | ¢13 | ATTITUDE CONTROLLER ASSY (2) 3
308 | DGESCENTAMBIENT START TANK 04,A4 | 414 | TRANSLATION/THRUST CONTROLLER ASSY (2) TTCA 3.
309 | DESCENT OXIDIZER TANK RELIEF VALVE VENT 04,A4 | 415 | DESCENT ENGINE CONTROL ASSY (DECA) A4 AAG
310 | DESCENT FUEL TANK RELIEF VALVE VENT 06,82 616 | ATTITUDE AND TRANSLATION CONTROL ASSY (ATCA) Q2
V. REACTION CONTROL
350 HELIUM PRESSURIZATION MODULE (2) X6 617 | GIMBAL DRIVE ACTUATOR ":::MB.
351 | THRUSTER CLUSTER ASSY (4) 25 3
55 | EiELSERVICEPANEL (D) e 618 |  ABORT ELECTRONIC ASSY P2
355 | \HCS FUELTANK) 1a,L4,x3| €19 | ABORT SENSOR ASSY AND COLD PLATE s5
356 | RCS OXIDIZER TANK(2) 1414 x3| 620 | DATAENTRY AND DISPLAY ASSY (DEDA) P3
355 | RCS HELIUM TANK (2) j47Ua; %] €43 | ASCENT ENGARMING-ASSY k2
356 PROPELLANT QUANTITY GAGING SYSTEM CONTROL UNIT 03 622 AEA RESTART DIODE R2
357 |  OXIDIZER SERVICE PANEL (2) X4 623 | ATCA RESISTOR IX. COMMUNICATIONS P2
358 | DESCENT FUEL/HELIUM HEAT EXCHANGER 700 | S-BAND TRANSCEIVER P1
701 | S-BAND POWER AMPLIFIER AND DIPLEXER P2
702 |  VHF TRANSCEIVER AND DIPLEXER a1
YE  ENVIRONMENTALCONTRGL 703 |  SIGNAL PROCESSOR ASSY Pl
: 704 |  S-BAND STEERABLE ANTENNA 16
400 | SUIT CIRCUIT ASSY RO.BB6 | 705 | VHF INFLIGHT ANTENNA (2) W5,Y6
401 | SUIT WATER COOLING ASSY Qs
706 | RANGING TONE TRANSFER ASSY p-1
402 | UMBILICAL HOSES (2) - STOWED RS 6% | SoRANDERERTABLEANTENNA o3
403 |  UMBILICAL HOSES (2) - DONNED 43 768 v3
404 CABIN PRESSURE RELIEF AND DUMP VALVE (2) P2,AA5 206
405 |  CABIN PRESSURE SWITCHES AAS iy
406 | WATER TANK (2-A/S) 5886 | 535 | eva antenna 66,X6,U6
407 | WATER TANK (D/5) D4,L5 | 712 | EVAANTENNA CONTROL HANDLE {= Z )\7 Q6
408 | WATER CONTROL MODULE RS 713 | S-BAND INFLIGHT ANTENNA (2) W5,25
409 | CABIN TEMPERATURE CONTROL VALVE Qs 714
410 | COOLANT REGENERATIVE HEAT EXCHANGER B84 715 | DIGITAL UPLINK ASSY Q2
411 | SUIT TEMPERATURE CONTROL VALVE Qs
412 | COOLANT RECIRCULATION ASSY 884
413 |  PRIMARY WATER BOILER B6
414 | SECONDARY WATER BOILER ceo S ———
415 | PRIGLYCOLACCUMULATOR 6 800 | CAUTION AND WARNING ELECTRONIC ASSY (C&WEA) Q2
416 |  SECGLYCOLACCUMULATOR ce 801 | DATA STORAGE ELECTRONIC ASSY (DSEA) AND COLD PLATE [
417 | WATER SERVICE AND GAS CHARGING PORTS (4-A/S, 2-D/5) 0ax3 | oo
418 | GLYCOL FILL PORTS (4-A/5) AS 503 | 70Mm HASSELBLAD 56
419 | STEAM VENT (AFT EQUIPMENT BAY) B6 G54 | SEUENCE CAMERAERTRABILY STONAGE .
420 | FILTER - SECONDARY COOLANT LOOP AA4 405
421 |  GASEOUS DXVGEN.TANKS (2)(A/5) j‘?,’g’ 806 | SCIENTIFIC EQUIPMENT BAY 03,W3
453 | soxcranicorsy 4,05 | 807 | PULSE CODE MODULATION AND TIMING EQUIPMENT ASSY (PCMTEA) Q1
493 | PLSSWATERFILLVALVE 25 808 | SIGNAL CONDITIONING AND ELECTRONIC REPLACEABLE ASSY NO 1 (SCERA-1) Q1
438 | HIGH PRESSURE OXYGEN CONTROL ASSY.0/$) Adang | BO9 | SIGNAL CONDITIONING AND ELECTRONIC REPLACEABLE ASSY NO 2 (SCERA-2) a1
425 | 0, AND GLYCOL (3) INTERSTAGE DISCONNECTS Adigs | 810 | ‘RTGIFLELCASK La,w3
2 811 | MODULAR EQUIPMENT TRANSPORTER N3
426 | PLSS WATER REFILL HOSE Qs
427 | PLSS OXYGEN REFILL HOSE 6
428 | OXYGEN CONTROL MODULE (A/S) R6
429 | STEAM VENT AS
430 | LIOH CARTRIDGE STOWAGE ECS SIZE L4
431 | ops(2) us
432 | GLYCOL PUMP PACKAGE La
VIL. ELECTRICAL POWER
500 | INVERTER (2) Q1
501 | ELECTRICAL CONTROL ASSY (A/5-2) Q2
502 | ECS RELAY BOX L5,AAS
503 | RELAY JUNCTION BOX (INCLUDES DFR) L3
504 | ELECTRICAL CONTROL ASSY (D/5-2) 13,3
505 BATTERIES (A/5-2) Ql
506 | BATTERIES (D/5-4) 13,3
507 | CSM/LM ELECTRICAL UMBILICAL CONNECTORS T6
508 | UMBILICAL INTERSTAGE CONNECTION Ha
509 | UTILITY LIGHT CONTROL PANEL CEILING
510 | LIGHTING CONTROL ASSY AND COLD PLATE Qs
511 | AUXILIARY SWITCHING RELAY BOX Qs
512 | FUSE ASSY SENSOR POWER (2)A/S AS
513 | DEADFACE RELAY A/S 13,24
VII. GUIDANCE NAVIGATION AND CONTROL
600 | RENDEZVOUS RADAR ANTENNA ASSY Z6
601 | RENDEZVOUS RADAR ELECTRONICS ASSY R2
602 | LANDING RADAR ANTENNA ASSY us
603 | LANDING RADAR ELECTRONICS ASSY c3
604 | INERTIAL MEASUREMENT UNIT (CONTAINS 3 IRIG'S AND 3 PIPA'S) 56
20F 2

o | L K | J I VH G D C B I A
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COMMENTS::
416
415 419 413
711
414
-Z 94,104 98
- 4 421
74 70 423
NO 2
226 (2) = —_—
I 310 DES FUEL TANK I - i
RELIEF VALVE VENT 421 ! ! A / !
GOX | -~ =
P a2l maE —T < 99 326 B 429
4 PITCH 113 60X N no2 7 AN
422 o ! NO 1 ! 7 421 GOX NO 1
]
NO 1 L Pt 306 98 L |
307 306 f HE 96 304
HE NO 2
- no1 (i X 1 229 < 306 HE NO 1
L-R 02 + 2, +
GLYCOL SUPPLY 407 % B A o ” = 512
GLYCOL RETURN /5 N\ 0 g
223 502 £ i N =
308 DES 432 513 229
AMBIENT 430 / \) 212
=
START TANK () 810 23 Y 205
204 \>' . i >
-’ 5 353 101 -
354 100
RCS A
309 DES OXID ggs B FUEL 261 233
TANK RELIEF -
VALVE VENT 204 355 I~ 212 508 415
RCS B QD / 425
s 204,263 ] [ 203 v, 105
— 305 3 T h
I . 615
™ 355 /. 1\ e N -~ B P : 309
N S . gv o 422
[
353
RCS B N
231 FUEL — Zh 407
\\
215
FUEL 513
NO 1 215 %
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NO 2 - At ﬂ
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5 503 | — \ J
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1
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v 707
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S-BAND
ANTENNA
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v
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CLOSEUP

STEREO
CAMERA ="

2
TRENCHING
TOOL

MOBILE EQUIPMENT
TRANSPORT SYSTEM
(METS)

BOTTOM VIEW

RETURN
CASSETTE
STEREO
CONTAINER MAGAZINE
(SPARE)

PLSS BATTERIES 2

R

TV CONNECTOR 2

DR O

COLOR TV Yo — — i
CAMERA b=

TV TRIPOD

GNOMON AR 3 o ’
ASSEMBLY 5
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v
!

N
.
b
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b
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NV, 5 o 3]\ v
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SCOOP-—/

HAMMER
SOLAR WIND

SAMPLE RETURN
COMPOSITION CONTAINER NO. 1
(LM 8 ONLY)

>

MESA (TOP VIEW)
+7 —»

M

SAMPLE RETURN
CONTAINER NO. 2

B>

FOLDING
TABLE

EXTENSION
HANDLE

TONGS

TV CABLE

TV CAMERA

EQUIPMENT TRANSFER
BAG (WEIGH BAGS) INSIDE

LUNAR
SURFACE
FLAG KIT

LUNAR GEO
CAMERA

SIDE VIEW

TV CAMERA
CABLE STOWAGE
(100 FEET LONG)

NOTES: D SAMPLE RETURN CONTAINER NO. 1

b SAMPLE RETURN CONTAINER NO, 2:
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COMMENTS:

3, THIS DRAWING 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 0F 5

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 SAMPLE CONTAINER

3 CORE TUBES <—
35 DOCUMENTED SAMPLE BAGS AND DISPENSER

ORGANIC SAMPLE

SWS COMPOSITION BAG

4 WEIGH BAGS

SPECIAL ENVIRONMENTAL SAMPLE CONTAINER
3 CORE TUBES

CORE TUBE CAPS

35 DOCUMENTED SAMPLE BAGS

1 ORGANIC SAMPLE

MESA
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38 @1 . ( R '
DISCS ® ® @® 2
WHITE SPOT
TEE-CROSS TEE-CROSS 10
1 o
PITCH AND YAW RED \
ALIGNMENT
DIAMOND
o DESIGN POINT FOR
PITCH AND YAW == COAS BORE SIGHT.
ALIGNMENT o
DIAMOND X A\
ROLL OUTER CIRCLE L SLLES (V%) @
ORIENTATION FOR RANGE AND ’ >
N URTANN
INDICATORS RANGE RATE ROLL ORIENTATION CUETAI
INDICATORS
(3 PLCS) >~ -
o
ROLLED CURTAIN—/ Wb T
\
GREEN BLACK WHITE — N +
TARGET \\ *
. BASE
OUTER CIRCLE 4
BLACK FOR RANGE AND ~ .
RANGE RATE H
]
COMMANDERS WINDOW (-+-+-+-+---._
COAS MOUNT i
(LANDING POINT DESIGNATOR ON |
p by COMMANDERS WINDOW ONLY) .:.
cathtttra T ; ) . > i z
P . l
PERSPECTIVE OFIM™ACTIVE- Gl 3-0) PERSPECTIVE OF LM MOUNTED CSMACTIVE | LM -y AXIS o . + .
DOEKINGALTCNMERT TARGET o (3-D) DOCKING ALIGNMENT TARGET - / = —-— ‘g + g
" TARGET PROJECTED IMAGE PR B
T <« LM DOCKING /AS IT APPEARS ON &
/ LIGHT (TYP) TARGET
~ LINE OF SIGHT
o LM MOUNTED
CSM-ACTIVE DOCKING BARREL Lack s L/H FORWARD WINDOW OR
ALIGNMENT TARGET DOCKING WINDOW b
" RIGHT EYE
/ POSITION RE@TICLE PATTERN \
CREWMEN OPTICAL "o .z AND ELEVATION SCALE /)
ALIGNMENT SIGHT PROBE o oA b of S
7 \G N PUST VI
oS T IpN = AN +Y
LM MODULES A7 4a 1 pJ
X AXIS +Z "/t., 1/
ASshea 1
@ TRACKING LIGHT FLASHES AT“¥FLASH PER SEC
Mp< FOR A"DURATION OF 20 MILLISECONDS THROUGH AN ANGLE
WINDOW FRAME OF 60° SOLID ILLUMINATION
LM D FUNCTIONAL SCHEMATIC FOR TRACKING AND DOCKING LIGHTS
+Z AXIS REF
J/8

CREWMAN OPTICAL ALIGNMENT SIGHT (COAS) b

TRACKING LIGHT D b 3.1 st
= b LIGHTING FOR COAS REF 3.1

cSM
-Y AXIS M S _
+Z AXIS
LM COAS LINE OF SIGHT b /' COAS CAN BE‘MOUNTED IN DOCKING WINDOW OR
CSM [ ] (PRE-PITCHOVER POSITION) | CMDR'S L/H FORWARD WINDOW
+Z AXIS ' CSM \ }
Y AXIS NOTES: D DOCKING LIGHT COLORS ARE:
LM +Y AXIS STARBOARD (RIGHT) SIDE: GREEN
PORT (LEFT) SIDE: RED

AFT TOP: 1 WHITE
FORWARD FACE: 1 WHITE, 1 YELLOW
CREWMAN OPTICAL DOCKING LIGHT LOCATION SHOWN ON

CSM
ROGUE
X AXIS D ALIGNMENT SIGHT STRUCTURES DWG 2.2
+ YAW (INSTALLED IN THE
LM+Y AXIS DOCKING WINDOW.)
CSM cs LM COAS LINE OF
17 AXIS 1Y AXIS SIGHT POST PITCHOVER
CSM MOUNTED FOSITION
LM-ACTIVE DOCKING
ALIGNMENT TARGET SIGNATURES DATE | NATIONAL AERONAUTICS & SPACE ADMINISTRATION
DR elacbn # Buct® |l -/+-c7] MANNED SPACECRAFT CENTER . HOUSTON, TEXAS
DSGN Bollsy © olwm |i-17-49
ac J /262
enR £ 2L 17 DOCKING AND EVA AIDS
CSM ACQUISITION
AND ORIENTATION
LIGHT (TYP) | AP 1508
FEC (1749 M SIZE[DWG NO.
[AuTH bzttt — 1 J FIGURE 2-I
38.5X 21.25] PAGE  2-1 fsHEET 10F 1
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INTERFACE

! . 2~
|
/ N}, /\LM/SLA

LANDING GEAR UPLOCK
ASSEMBLY ATTACH POINT
TYPICAL 4 PLACES

SENSING PROBE
STOWAGE LATCH
TYPICAL 4 PLACES

GM0064T LOCATED
ON +Z PRIMARY
STRUT.ONLY

STOWED DEPLOYED
POSITION POSITION

NOTE: 4 PAD RESTRAINING STRAPS
HOLD PAD STABLE UNTIL
TOUCHDOWN

SENSING PROBE %

STOWED POSITION\(

FOR DETAILS SEE
SENSING PROBE - DEPLOYED
POSITION

LUNAR SURFACE SENSING PROBE

(TYP 4 PLACES) (DEPLOYED POSITION)
SENSING PROBE EXTENDS 66 IN
BELOW BOTTOM SURFACE OF THE
LANDING PAD

DEPLOYMENT INDICATOR
(GREEN UNBROKEN LINE
WHEN FULLY DEPLOYED)

DOWN LOCK SWITCH

DOWN LOCK
ASSEMBLY:

DEPLOYMENT INDICATOR
(RED UNBROKEN LINE WHEN
FULLY DEPLOYED)

DEPLOYMENT SPRING

LANDING GEAR LOCK
STOWED POSITION

DEPLOYMENT TRUSS
ASSEMBLY

ZN,

SECONDARY STRUT

PRIMARY STRUT /

¥

((

G

LTR|

DR

ENGR | DATE | APPROVAL

LANDING PAD

SIGNATURES DATE | NATIONAL AERONAUTICS & SPACE ADMINISTRATION
U DING GEAR LocK DR 7. |/ r5»] MANNED SPACECRAFT CENTER HOUSTON, TEXAS
LANDING GEAR LO!
LM LANDING GEAR DOWN AND LOCKED POSITION N Osleum |1-17-09
TYPICAL 4 PLACES TYPICAL 8 PLACES, ac 1762
2 ON EACH LEG ENGR &2 /7. /-17-4,9] LM LANDING GEAR
AP Vv 4
FEC M |SIZE|owWG o,
AUTH 7 FIGURE 2-3
LM-8
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COMMENTS:

LANYARD LANYARD

(3)  METS IN BLANKET
STOWED IN FOOTPAD

@ LANYARD NO 1 ALLOWS METS TO @ LANYARD NO 2 ALLOWS METS
SWITCH TO VERTICAL POSITION TO BE RELEASED

¢ )

VAl

-

=]

PINNO 6

sy METS-LOADED AND IN USE

% —

LIS
)

L%

/

MET

NATIONAL AERONAUTICS & SPACE ADMINISTRATION SIGNATURES DATE
MANNED SPACECRAFT CENTER . HOUSTON. TEXAS DR x ol /0 Lo |9-17-70

LUNAR SURFACE [ DSGNBMF . ol 2070

Fallng 7). h2o; 2
EQUIPMENT Z
MET REMOVE TABLE PIP PINS ® PULL TABLE UP INTO EXTENDED @
s ’ LOCATION OF SPRING-
WG NO SIZE FEC - 7
FIGURE 2-4 M FEC A w2 () LOCK LEFT DRAW-BAR INTO WITH LANYARD NO 4 . POSITION UNTIL LOCKED LOADED TIEDOWNS
D LM-8 RIGHT DRAW-BAR AND HANDLE
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Z ~
MESA ATTACHMENT B v | =22 |/t L M«éﬁ/
POINT (TYPICAL) COMMENTS: i

(NEUTRAL COLOR) CAMERA

MET THERMAL BLANKET VELCRO HOOKS YELLOW LANYARD NO 1 LANYARD NO 2 HASSELBLAD
Q WEIGH BAG NO 3

CAMERA
MESA PIP PINS
ATTACHMENT np——. | _ NO 2 AND NO 3
POINT ' D Yo g s
E—— =
VELCRO HOOKS - /{, - - (T:gkngcSHART AND
/ -1 _ E MAP
PN RIPPIN NO.1 ﬁ R GORE TUBE CAMERA -
vvv \S LPM CAPS ASSEMBLY <= Ty
e ELECTRONICS .
Q) PACKAGE UL
YELLOW LANYARD NO 1 N "I |
' EXTENSION HANDLE 35:84G
m_.. \ ? DISPENSER
VELCRO HOOKS . i Q@ =
\ S ] NAAE . , <
| oY S ~bL / LPM i r* 2
@ ) CABLE TONGS ———m S —
~ ; REEL = ¢
2 J [ '.
1 3
_ I | MAGAZINES, > E N~
! = \—T ——— — HASSELBLAD 0
I
PIP PIN NO 6 |
(LEGS AND HANDLE BRACKET) VELCRO'HOOKS 2) > SENETORETER
> LPM SENSOR
: { S AND TRIPOD
PIP PIN — 3 PM STOW
! TABLE NO 8 NOTE: ATTACHMENT POINTS GO THRU N |
! TABLE PIN HOLES IN MET THERMAL BLANKET CORE TUBES
LANYARD NO 4 AND THEN ARE PINNED TO MESA N 4
ATTACHMENT POINTS.
NOTE: ATTACHMENT POINTS GO THRU
RIGHT LEG HOLES IN MET THERMAL BLANKET P S ‘ 4
AND THEN ARE PINNED TO MESA N——+f e = § 2
ATTACHMENT POINTS., Re w ~f———— % P
— ¥ WEIGH BAG NO 2 % TS > 4 1 ‘ L
) \ \ L2/ /",7 i \ ,“
- o & \ D \ \ \ %
- — f 'm ‘ \ '
2 NN/~ 2% ' 4 B 4
. Y. dh WIN
LEFT LEG LM STOWAGE ® 72 7257 A - TRENCHING \
LEFT DRAW-BAR BAG ! & STOWAGE BAG 50 ] TooL =
ASSEMBLY ! o - 2 %% d
—_— i WHEELOCK PINS |~ 7 ALHTC TIE-DOWN q \ HAMMER SCO0P
\RIGHT SIDE I LANYARD NO 3 \- 5 o
| -7, \ LENS/BRUSH
7
P \
7
! 7 s, [eeececceocccccce _
7 s
e s
° / P 7 / L
é : '
L]
° =
° /
® /
L] /
B-SLSS
L
RIGHT DRAW-BAR e j p
ASSEMBLY b
WHEELOCK PIP
PINS NO 4 AND NO 5 0 LARGE WEIGH BAG NO 1 ALHTC (TOOL CARRIER)
‘mw SCoopP

MET BLANKET LOOP

: ALHTC (TOOL CARRIER)
AFT
EQUIPMENT LOCATIONS

PIP PIN LOCATIONS

ng:\Av'Yl-DBLAER MET BLANKET SIGNATURES DATE | NATIONAL AERONAUTICS & SPACE ADMINISTRATION
.’ DOOR LEFT DRZZ. 4 O 7/,,/” MANNED SPACECRAFT CENTER . HOUSTON, TEXAS
= e cingld B i LUNAR SURFACE
4c 5 2
U e W : EQUIPMENT
CAMERA 2, Z MET
APP 3
iﬁ‘;H : /‘ LM S1zE | owG NO
. 2
a ms _|D| FIGURE 2-4
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A

f<——— CARRYING HANDLE

ANTENNA CYLINDER
39 INCHES X 10 INCHES DIAMETER
(13.5 EARTH LBS)

POSITIVE
FRICTION
LOCK

POSITIVE
FRICTION
LOCK

REFLECTOR ASSY

RIB HOLDER

ouT - AZ
IN-EL

ANTENNA FEED

FOLDING RIB JOINT
WITH SPRING (TYP)

AZIMUTH-ELEVATION

LTR|DCN| DR | ENGR [ DATE | APPROVAL

I ] I ]

COMMENTS:

REMOTE CONTROL
UNSTOWED CONFIGURATION 3
LE FOR STOWAGE LOCATION IN DESCENT
TO UNSTOW: 65 EXTENDED STAGE, SEE FIGURE 2-4, SHEET 3 OF 3
1. REMOVE AND DISCARD SPACECRAFT T T B et REAL eTIVE I POSITION FOR
. REM HERMAL BLANKE BLANKET REMOVAL
2. RELEASE FASTENERS AT ANTENNA BASE REFLECTOR DEFLOYMENT X ;g:sg%‘-;(i:c':ggaﬂ::fs I> GAIN = 34 DECIBELS
3. EXTRACT ANTENNA BY GRASPING FOLDABLE HANDLE —
AND PULLING UNIT OUT AND DOWN TO CLEAR LEDGE ON EACH LEG USED T0 BEAM WIDTH 3° AT HALF POWER POINTS
4. LOCK FOLDABLE HANDLE INTO POSITION WHILE HOLDI NG 1. LIFT ANTENNA VERTICALLY, USING DEPLOYMENT BAR UNIFORMLY EXTEND LEGS
ANTENNA BY DEPLOYMENT BAR 2. WHILE IN RAISED POSITION, MANUALLY LOCK EACH LEG INTO
1. ROTATE ANTENNA TO VERTICAL AND SET UNIT DOWN ON . REMOVE VELCRO STRIP SECTIONS AND ALLOW EACH LEG TO HIGH DETENT POSITION 0 [> 10 FEET DIAMETER PARABOLIC REFLECTOR
FOLDABLE HANDLE FALL TO SURFACE 3. SET ANTENNA ONTO LUNAR SURFACE AND CHECK STABILITY
2. POINT ORIENTATION ARROW ON TOP CAP TOWARD EARTH, . REMOVE AND DISCARD THERMAL SHIELD AT REST i .
WITH ANTENNA HELD VERTICAL 4, REMOVE DEPLOYMENT BAR BY RELEASING QUARTER-TURN | NOTES: D MAXIMUM COAX CABLE LENGTH = 30 FEET
3. REMOVE TOP CAP AND FOAM RING: CONFIRM ORIENTATION ARROWS ON RIB PROGRAMER POINT FASTENER AND ROTATING BAR OUTWARD |
A. RELEASE CLAMP ON EACH TRIPOD LEG TO EARTH 5. LOWER RIB TIP PROTECTOR TO CLEAR TEE BAR ASSEMBLY |
B. PRESS BUTTON ON RESPECTIVE LEG ENDS, 6. UNCOIL RELEASE CABLE ASSEMBLY 1 5° MAXI MUM ALLOWABLE LUNAR SLOPE 2
PROTRUDING THROUGH TOP CAP 7. REMOVE SQUEEZE TRIGGER GUARD PIN : FOR STABLE ERECTION
4. DISCARD TOP CAP AND FOAM RING I MUM SINGLE CREWMAN
5. CHECK ORIENTATION ARROWS ON RIB PROGRAMER POINT DO NOT SQUEEZE TRIGGER UNTIL CLEAR OF REFLECTOR i g:é(én%n ?,ME = 20 MINUTES
TO EARTH 8. GRASP TRIPOD LEG WITH FREE HAND AND POSITION SELF AT
CAUTION ARM LENGTH [
TO PREVENT DAMAGE TO HELIX ELEMENT, DO NOT TOUCH 9. WITH HEAD DOWN, SQUEEZE TRIGGER TO DEPLOY REFLECTOR = ———SIGHT ASSY
ELEMENT WHEN EXTENDING COAXIAL FEED ASSEMBLY 10. RETURN TO MESA, FREE CABLE CONNECTOR END, AND PULL (2]
6. RAISE INNER SECTION OF FEED ASSEMBLY TO FULL HEIGHT CABLE OUT TO FULL LENGTH
AND ENGAGE LATCHES 11. CARRY CABLE PAST ANTENNA TO ENSURE CONNECTED CABLE RF INPUT
7. APPLY SLIGHT DOWNWARD PRESSURE ON MAST TO CHECK WILL HAVE SUFFICIENT SLACK CONNECTOR
POSI TIVE LOCK CONDITION 12. CONNECT CABLE BY MATCHING BOTH CONNECTOR MARKS AND e
8. RAISE OUTER SECTION TO FULL HEIGHT AND ENGAGE LATCHES TURNING OUTER UNIT CLOCKWISE (WHEN VIEWED FROM CABLE .
9. CHECK OUTER SECTION POSITIVE LOCK CONDITION END). =
10. EXLE(N‘I\)NLEEEGS‘(\:(?EE&GS%(IZLIONSOF EACH LEG TO PRESELECTED 13, Rem:ggmg::é fr?T':)TﬁglﬁA‘:lEScS;gASCIE‘ FROM CLIP 2 SIGNATURES DATE | NATIONAL AERONAUTICS & SPACE ADMINISTRATION
MA MP. 14. PRES = - .
15. PITCH ANTENNA APPROXIMATELY 5° BY CRANKING REMOTE P DR Hamat o, Sraut.|s-236 MANNED SPACECRAFT CENTER HOUSTON, TEXAS
CONTROL MECHANISM DSGN ,‘G ) Oldbwn |6-7-
16. SIGHT TARGET ALONG ANTENNA MAST THROUGH REFLECTOR AZIMUTHEELEVATION % 4 z — ": LUNAR SURFACE EQUIPMENT
MESH, USING ADJOINING RIB AS REFERENCE REMOTE CONTROL - e
17. COMPLETE FINE ALIGNMENT BY CRANKING REMOTE CONTROL Pt ENGR 7 &7 S-BAND ERECTABLE 1
UNIT IN PITCH AND/OR AZIMUTH . ANTENNA IS FINE ALIGNED e
WHEN EARTH APPEARS CENTERED IN OPTICAL SIGHT FIELD N + ANTENNA
OF VIEW
FEC M SIZE | owG NO
| FIGURE 2-4
LM-8
[ 67.50X23.75 | PAGE __ 2-8 [SHEET 4 OF 5




H G F E v D C B | A
LTR[DCN] DR | ENGR DATE APPROVAL
8 | lsp|sze Jiyn \ipin | Onfmty
} Y
77 COMMENTS
% / 4
B~ | Z >

ASTRONAUT - oy 7

PROTECTIVE . D

DOOR J LUNAR PORTABLE MAGNETOMETER [>

"
= < TRIPOD E ALSEP
b o = |5 SENSOR BOX H
SEE ALSEP FUEL CASK
) e
Y L L b SPRING LOADED
QUICK RELEASE 111 u
f / F . =) LATCH 2 PLACES
W/PIP PINS
-]
TELESCORIC ———HCSh 7 CABLE REEL
e —
) —~ P
I
i 3
> ELECTRONICS
i BOX v 1
< PALLET LASER RANGING b
5 RETRO-REFLECTOR
PALLET
TobERLOY S QUICK RELEASE N\
PIN ON LANYARD MESA S-BAND ANTENNA
K/
LUNAR PORTABLE MAGNETOMETER
STRIPED
STRAP

TO PALLET AND
THEN WHITE STRAP

SIZE
8 IN DIA X 23 IN HIGH
2518

SCIENTIFIC EQUIPMENT BAY

DESCENT STAGE - QUAD II
(PALLETS SHOWN
WITHOUT EXPERIMENTS

THERMAL SHIELD 2.8 LB

RELEASE LATCH
/_(LANYARD OPERATED)

N

Q

MOUNTING AND
/— STRUCTURE

11.921LB

PULL WHITE STRAP TO OPEN DOORS.,
STRIPED STRAP TO CLOSE .

FAR LEFT DOOR SWINGS OPEN FIRST,
THEN DOUBLE DOORS RETRACT UPWARDS .
DOORS CLOSED AFTER PACKAGE REMOVAL
TO MAINTAIN THERMAL CONTROL .

EQUIPMENT LOCATIONS - DESCENT STAGE

\VAVAV

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

LR3 STOWED ON A BRACKET ON QUAD T

INST ON FUEL CASK IS COMPOSED OF

2 THERMOCOUPLES. GL8275 ON THE

DOWNLINK COVERS BOTH MEASUREMENTS,

THE THERMOCOUPLE ON THE CASK IS ACTIVE

UNTIL INST IS SHUT OFF ON THE PAD. A
BAROMETRIC SWITCH ACTUATED AT 10,000

FEET SWITCHES TM TO THE SHIELD THERMOCOUPLE

SEE ALSEP SYSTEMS HANDBOOK FOR TECH DATA
SUBPACKAGE II CONSISTS OF:

1. SPECIAL TOOLS
2. RTG
3. SUPER THERMAL ION DETECTOR EXPERIMENT
" 4. LUNAR HAND TOOL CARRIER
|> A NOTES: D SUBPACKAGE T CONSISTS OF:
1. PASSIVE SEISMIC EXPERIMENT
2. ACTIVE SEISMIC EXPERIMENT
3. CHARGED PARTICLE LUNAR ENVIRONMENT
SIDE VIEW OF PALLET EXPERIMENT ENVIRO)
DEPLOYMENT STRAPS (TYP) 4. CENTRAL STATION
e ——— - ©
/ S LM INTERFACE
/ o FITTINGS
/ S (GRUMMAN)
o o
= o A L s E P
ROTATION MECHANISM SIGNATURES DATE | NATIONAL AERONAUTICS & SPACE ADMINISTRATION
(LANYARD OPERATED) DR J"M o 0 - | o-r249] MANNED SPACECRAFT CENTER . HOUSTON, TEXAS
DSGN .2/ 5. Cormeliaes |/0-2,
REMOVAL POSITION.__ o et LUNAR SURFACE
(ADJUSTABLE BY ASTROI 5
ALSEP 4 ENGR 22 2. 4 EQUIPMENT

AP . A

FEC £ /g M size [ owe NO

AUTH B, P -

ALSEP FUEL CASK IN FLIGHT POSITION VS 79 M-8 J FIGURE 2-4
| 36x23.75 | PAGE 29 [SHEET 5 0F 5
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Figure 3-1 Lighting Control/Display: DELETED




s | R | Q | P o | N | M | L 1 K IR | | ] H G | F | E | D | c | B &
. irejocw] on | Ewc | oATE | APPROVAL
il LI 1 |
FLOOD Lre COMMENTS:
[ MASTER ALARM
9 ® OFF
CAuR
e 24 fe— LIGHTING
| 530 T500 0 LTS PNL 16  4CB147
PAL 11 16
sea COILED CABLE I (18 LAMPS) 14 LAMPS) V LT6 EXTEMOR LTG LAMP/TONE TEST
(12 FEET EXTENDED) 1 (T3 N A
(I] 2 | LIGKTING w3
24 | ) N\ TRACK ® bock ENG PB CW 2 oW
PLUG LOCATED ABOVE  PLUG LOCATED r L o eoFF cm
PAL 16 4cs33 B Lwp wiNoow. THI AT BOTTOM OF 0 o T THACKIBEL S (%} 652 ALARM COMPNT
PLUG IS IDENTICAL TO  SEQUENCE ! [y ELECTRONIC { TRACK | sttt B TONE
THE UTILITY LIGHT PLUGS  CAMERA | } 154 FROM OFF
OVHD/FWD COMMAND ASSEMBLY T e
] | PHL 16 4CB160 MODULE POWER ! =
NOTE: MOUNTED ON THE SEQUENCE ! — (THROUGH BATTERY i
CAMERA IS AN ON-OFF PUSHBUTTON L LO VOLTAGE TAPS. L | BOCK LIGHTS:
TO CONTROL ITS OPERATION. IT FLOOD LIGHTS - 1 BAX RANGE 3 - ) 154
ALSO HAS A 14 FT CONTROL CABLE MAIM COR i 2000 FT -
v ASSOCIATED WITH IT TO PERFORM (4 LAMPS) 1
we T SR FUNCTION (IO 11 7 W | ! Lerue cveicon esTor courur
8 ! eZ4(2 e
om BRIGHT T TR / ! “V‘- R e 10.21 3
COAS MOUNT OVERHEAD SEQUENCE Zieaat J & uiry co ek i FROM CES EG PB CM2
/ LT TRANSLUNAR FLASH RATE; 45/MINUTE "~ | ® COMPONENT CAUTION LIGHTS LUNAR.CONTACT
DOCK WINDOW COAS FLOODLIGHTS CAMERA Lo it DIM | BRIGHT — 7/ N\ FLASH DURATION: <20 SE0 { S e
ANUN 30° FROM CENTER OF BEAM 1 Jpock AFT “WHITE STAGE SEQ RELAVA GLycoL Pump HoniSEP TONE
l DOCK/COMPNT MAX RANGE: 400 WM - CSM SEXTANT (s >
SEQUENCE s V, S A0~ VowaL. Te v PALE PNL 2 | v g
Q — PHL3  16R4 ‘coR MATED 1@ TRACK 2 L2 -2
| 2 i PH-4—it oJIs comPNT @
CAMERA HATCHCLOSED PNL11 4CB146 ! STB - GREEN STAGE SEQ RELAY B 0, O TRACK g
16511 G : (720
POWER Qi DEREGYED 16K1 1 PNL S PNL 3 Lkl )
v . I > 1&- ENL2 > ENG PB
CABLE s ocxis = P b
7= UTILITY LIGHT LMp LiGHY PRESSLR = - Dock PORT - RED FEEDER FAULT SUIT FAN BAT FAULT cMLe
- £OR: OFF (SHOWN NOT | @ AR
7 w i TRACK L - PNL2 o
SIDE PANEL 2 BRIGHT les12 ! PNL3 16517 5 Toor et o zo;:m
= 1GH | 2 ASCENT FEEDER
BRIGHT COILED CABLE . 777
SIDE PANEL COILED CABLE | (6 FEET EXTENDED) > 28/6v CURRENT 152 )
(6FEET EXTENDED) ' oF /
FLOODLIGHTS FLOODLIGHTS o aow @ om ey . Conv Cue oS 152 s
/ / N oM oM > LIGHTING cﬁi: L.
CcOR P 7z OVERRIDE N 5.5v0C =
N P = s,
! LiGHT P — - LIGHT [l
R& OFF ¢ |
1
.
a3 THIS PLUG IDENTICAL = THIS PLUG IDENTICAL COMPNT )
70 THE SEQUENCE CAMERA - TO THE SEQUENCE CAMERA ot () 1
m— EPLUG POWER CABLE PLUG on
POMER CABLL NOTE: THE UTILITY LIGHT SWITCHES AND RECEPTACLES EVOE oo | 2-5v0C CW3 ;
sre PO DOOOS ARE LOCATED ON THE CABIN CEILING, SLIGHTLY 2.5voc ) oFF Ao ENG PB C/W2.
\\ FORWARD OF THE +Z 27 BULKHEAD Tl
N 3 % s PNL 5 1654 .
ALARM
\\ ®evvivecesvee oo o o e 1 TONE
— COAS H LIGHTING ] = [ OFF 65104
’ 6 POWER FAILURE [, R LS |
FLIGHT DISPLAYS ==
O o iy ] INDICATOR RELAY CAwe/ToNE TEST suprES
ASSEMBLY WARNING LIGHTS CAUTION LIGHTS g:ouun o:;z_s PRPM C AND W
Fwo BARREL LOCK —_ BHLE OUNDS ARE SUPPLIED BY THE
Y RESPECTIVE SUBSYSTEMS.
1" owko DSKY RELAY LOGIC o =] = B -
) ‘ sy #5356 ==
oW =
FORWARD o8 . e poa T2 0rd o - ces Ac ' P cann | $— ASCHIREG | INVERTER 4  ¢— EDRELAYS s (4
FLOODLIGHT FORWARD = PAL A B 7 RIGHT +|7 SF' ' $—  asc press CES ¢ $—  RCS AREG su/Fan | —  ascary BATTERY [ = RCS o,ary 4
FLOODLIGHT g W L6 \ -nan READ THRUST —  DES ReG AGs 4 ¢ reserec -4 — coasrcca = p—  HEATER GLycoL [
\ our w7
= [e=mm——— } TYPICAL CIRCUIT ALSO PNL 1 $—  oesary L6c 4 b  oceus — RNDZROR |4 . WATER QTY |
ANUN/ C AND W e APPLIES T0: J m
oC
PNLE 16514 wcx/cimn /6y ... ] PNL 1 - 1ss L preamps (| L S-BORCVR |
5 (3 ~ CIRCUIT CROSS POINTER  16A5 K2 |
t 24 | 16R28 PROP PRESS IND 1645 K1 -
> ; PNL16 4CB1a8 | PaL2: [} |
CROSS POINTER _ 16A5 K9 !
LIGHTING LIGHTING SUIT CABIN PRESS 16A5 K4 |
/" ovemriE N DKy DEDA 0X/H,0 QTY 16A5K5
| 2
RAL - | L4 ke GLY TEMP/PRESS  16A5 Kb /W PWR
AL RCS PRESS 1645 K7
1 16R2C RCS QTY 16A5K8
+ DSKY POWER SUPPLY
LIGHTH ' SEE ZONE M9 DWG 10.7
— bl MBS FOR DETAILS 250 VAC
/" oveERRIDE N H 800 HZ RATE/ERR MON RELAY BOX X-POINTER LIGHTS
- eRoM, o °/me
INTEGRAL V NUM LTG DTF " b PBILTG: SEEINTGLLTG T ZE Lo = 9K308
1158 A —_—l o
A BUS & 17 X 4 oMMER o/ 107 i T
BRIGHT Low PWR
[ — LIGHTING CONTROL ASSEMBLY A | 2 | RNDZ RADAR !
1 INTGL LTG. PNL11  4CB200 ! PNL 5 16R2A {.¥ ELEVRT
oFF A 1 on Ty
\ T DIMMER | FEEDBACK )
4 1154 24 HIGH PWR OFF VARIABLE LDG RDR/CMPTR AZRT
400 ~ H : 20-110 VAC PNL 2 957 :
HATS N N, PAL 5 16R3 ouTPUT Emmme———— !
OFF 15-75 VAC ° 1/10 ! L2
PN ouTPUT !
Ls 1653 ! FWD VEL
H BWR |
FACTOR [7 PWR FACTOR | | a
CONp COMP COIL | 1
coiLs ] |
= T PNLB PNL 11 | !
|
ELECTROLUMINESCENT ISOLATION TRANSFORMER » | !
LIGHTING 3ELECTROLUMINESGENT 10 PR 110/115v H | “
NOTE:  ORDEAL (PNL 10) LIGHTING POWER 67 VA | !
SUPPLIED FROM CIRCUIT BREAKER FLAGS: o ReLiEr 400 ~ | ;
SIDE PANELS 4CB226 - AC BUS B L
AT BUE, e e ReSs wow i ! P L e
on PAL 11 LDG GEAR DEPLOY ! ! e
3 0XID MANF ® | | SCALE
DETAIL SHEET 3.1.1 61 % prpnr e v T Ve
or madil T ! |
- ! v 1 i oLt
Lo i } i : ! g
- ! REACTION T RIS
oOF I ConTROL i )
p 65 PaLaR A2y PuL 16 we | preLaT PRESS H
AL 5 1651 . M1 ! X-POINTER LIGHTS
— 4 ELECTROLUMINESCENT 4 ELECTROLUMINESCENT 8 ELECTROLUMINESCENT 1/10A i e L2 i
LIGHTING PATCHES S PATCHES ! ELEVRT
i METERS: VOLTMETER oxip s i Lo muLT
: AMMETER MANF
SIDE PANELS TAPE RECORDER FLAGS: DES BAT 14 a3 T PNL3 9518
METERS T
DES BATS )1 LDG RADAR Ta 1 AZR
PITCH DEGS SATS tohu O X10 ONLY | I
on YAW DEGS kb tyy 104 | i e
SIGNAL STRENGTH BAT 6 NORM “T) B R [ SRR
BAT 6 8/U a LAT VEL
= i ! i phrrhtaa
£
, . . o P T el
/104 4cB133
~,L- on ¥ ¥ ¥ Eé 7 i la PAL1
o PALS PNL 6 AOT 107 : * @
—r PAL1 PNL2 PNL3 PHL4 L 0 O MILT
1659 PUSHBUTTON o
5 ELECTROLUMINESCENT 4 ELECTROLUMINESCENT 3 ELECTROLUMINESCENT 2 ELECTROLUMINESCENT PATCHES 1 ELECTROLUMINESCENT 1 ELECTROLUMINESCENT CONTROL < 3 T X344 1
ATCHES PATCHES DSKY PBI'S PATCH PATCH 1/10A ‘RATE/ERR MON 1 = —'1') D o
METERS:  FOA! METERS: FOAl METERS:  SIGNAL STRENGTH +X TRANS LIGHT BORDER le
— Ekééﬁ”ﬁo’.’i"m ckggs'sE;upmzn ROR/RCS QUAD TEMP ENG START LIGHT BORDER DEDA PBI'S MA”‘:);‘A‘STPIUYLYSION EVENT TIMER MISSION TIMER RNDZ RADAR \ I W
FUEL/OXIDIZER PRESS S PRESS @ | pj MIILLOY
FUEL/OXIDIZER TEMP Ia
THRUST IND CABIN/SUIT PRESS MAIN PROPULSION OXIDIZER MuLT SIGNATURES DATE | NATIONAL & SPACE
CABIN/SUIT TEMP LIGHTING CONTROL ASSEMBLY ! ——
swirches: ABORT o G0 aTv e LG AR e i BT L 9s1 ManneD CenTER . HoUSTON, TEXAS
ABORT STAGE co, PP A7 — MIN ~—SEC — HOURS — ~ MIN ~~SEC ~ | pabhe i DSGN Hobby 4. Oclam |-247]
FLAGS:  ASC HE REG 1 | 3
ASC HE REG 2 GLYCOL TEMP/PRESS FROM LDG I |0z v ol Di
DES HE REG 1 RCS SYSTEM A & B FLAGS: 4c8133 ROR/ I EMGRAL F Al d 417
1 DES HE REG 2 ASC OXID (2) oo 175 A2 L vty | = - LIGHTING SYSTEM
ASC FUEL (2)
MAIN SOV (2) PNL 1 10M1 PNL 1 10M6 PNL 1 9IM11 PAL 1 9IM12 10.7 * 9K328 W) i A romlee Loirih
QUAD 1-4 (8) AL 1 952 § Fic e 7 0, Lo SIZE oW WO,
CROSSFEED (1) 1 it i o S . J 3
l L i L i i } 104.5X38.25 [PAGE _3-2 [SHEET 1 OF 1




A
LTR[ocH] or | Ewc |

[ ApPrROVAL
T =

DATE
|

MISSION TIMER COMMENTS:
TIMER CONT
START
® s MISSION TIMER
RESET
|
| START
M STOP.
& RESET
PAL 5 9519
COMMON FLIGHT DISPLAYS
MISSION TIMER
SR MISSION TIMER
HOURS A0 \/cnﬁ
TENS
UNITS
' HOURS (TENS)
v
A HOURS (UNITS)
PAL 5 9522 =
MIN
20 70 110VAC
TENS —————————————————< wumeric LignTing
REF 3.1
UNITS
| MIN (TENS)
10 CPS TIMING
i NOTE: WHEN SMALL TUNING
y MIN(UNTS) FORK APPEARS T0 THE LEFT OF 4 EZ
HOURS DIGITS, THE EXTERNAL
PNL 5 9521 TIMING SIGNAL IS LOST AND X
THE INTERNAL TIMING IS
SEC OPERATING
TENS
uNITS
“ SEC (TENS)
R
e SEC (UNITS)
PNL S 9520
COMMON
PNL 1 9M12
EVENT TIMER
EVENT TIMER
RESET
UP
DOWN
COMMON
EVENT TIMER
=l FLT DISP
= TMER CONT—— }
START EVENT TIMER/
SE FDAI
sToP 24— V|_np
! START
PNL16 4CB126
ol stop RALIE sca1ze
PNL 3 9512
COMMON N~ pSEC
[ L
EVENT TIMER
7 SLEWCONT  \ 20 70 110VAC
] NUMERIC LIGHTING
MIN REF 3,1
NOTE: EVENT
TENS TIMER HAS
INTERNAL
TIMING SIGNAL
UNITS. NLY
: MIN (TENS)
v
O'L’: MIN (UNITS)
PNL 3 9513
sEC
TENS
UNITS
; SEC (TENS)
v
7 SEC (UNITS)
PNL 3 9514
COMMON
PNL 1 9M11
SIGNATURES DATE | NATIONAL & SPACE
DR Homets of Dok | 747| WANNED SPACECRAFT CENTER HOUSTON, TEXAS
DSGN 8 4. O ohwn | 1168
O s 27 oo oty V269,
ENGR /‘J,&/ﬂ/( AT MISSION/EVENT TIMER
A f &y \ra
FEC Mda f Lk " Viizf size | ows N0
ATHD D ey Vs 32
1 PAGE _ 3-3 [ SHEET 1 OF 1
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C = ® R ® UTILITY LIGHTS ) ® CO,I,ME,,I“: 1 |
e OFF OFF
WS [T} RR GYRO SEL @ 9 ° o, 2 UTILITY LIGHTING PANEL
r.'- P = iy - = = - T o [ep— wn = - s e Al m - E\é\é&é&:g LEFT BRIGHTr)IM 2 -] -] DIM % A LOCATED IN CENTER OF CEILING
BRIGHT
i O0O@®@0 00O0Oee®@e®e®e®e®0O @®OO0O0 @] e- ® o o o 1 e
PRIM @ ) @ =)
@~ A © T = e B - LT D] Lo ] e e = =
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o N e —_—
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BASIC
TABLE 5-1.- AC EQUIPMENT LOADS
CIRCUIT CRITICAL
BREAKER LOAD VAC LIMITS HZ
4CB EQUIPMENT (WATTS) LOW | HIGH LOW | HIGH FAILURE MODE
BUS A 27 AC BUS VOLTS MEAS | NIL NONE NONE NONE - THIS IS PARAMETER
AC BUS FREQ MEAS SENSE LINE.
144 CDR WINDOW HTR 61.8 112.5  117.5 390 410 LOSS OF CDR WINDOW HTR.
201 GASTA 12.5 112.5  117.5 390 410 LOSS OF FDAI ATTITUDE
INDICATIONS.
202 DSEA 2.7 112.5 117.5 390 410 LOSS OF DSEA.
204 RNG/ALT METER 10.5 112.5 117.5 399.5  400.5 LOSS OF TAPE DRIVE MOTOR.
THEREFORE LOSS OF RNG/ALT
METER.
206 RENDZ RDR 13.8 TBD TBD LOSS OF GYRO SPIN MOTORS
AND SOME REFERENCE VOLTAGES.
SEVERE DEGRADATION OF RENDZ
RDR PERFORMANCE .
207 DECA GIMBAL 82.6 SEE TBD IF VAC > 127 FOR >300 Ms,
FAILURE THROTTLE TO 100%.
MODE
IF 40 < VAC < 102 FOR
>300 MS, THROTTLE
TO 100%.2 GIMBALS
LOCK IN LAST POSITION.
IF VAC < 90, GIMBALS
LOCK IN LAST POSITION.®
IF VAC < 40,
THROTTLE POSITION NORMAL.®
209 CDR FDAI 4,0 112.5  117.5 390 410 LOSS OF SPHERE DRIVE MOTOR.
211 INTGL LTG 46.2 15 117.5 390 410 DEGRADED OR LOST INTEGRAL
LIGHTING.
212 AOT LAWP 9.3 TBD TBD LOSS OF USE OF AOT (4CB214
IS REDUNDANT).
BUS B 34 S-BAND ANT 3.5 103.5 126.5 360 440 LOSS OF SLEW CAPABILITY OF
S-BAND ANT.
152 SE WINDOW HTR 61.8 12,5  117.5 390 410 LOSS OF SE WINDOW HTR.
169 HE/PQGS DISP 6.7 112.5  117,5 399.5  400.5 LOSS OF 10M1 AND 10M5 - DPS
HE PRESS AND PROP QTY, AND
APS HE TEMP AND PRESS.
200 NUMERIC LTG 4.0 20 117.5 390 410 DEGRADED OR LOST NUMERIC
LIGHTING.
203 AGS 3.5 TBD TBD LOSS OF SINE AND COSINE
ATTITUDE SIGNALS TO FDAI'S
AND ORDEAL.
210 SE FDAI 4.0 112.5  117.5 390 410 LOSS OF SPHERE DRIVE MOTOR.
214 AOT LAMP 9.3 TBD TBD LOSS OF USE OF AOT (4CB212
IS REDUNDANT).
226 ORDEAL 3.5 112.5  117.5 390 410 LOSS OF ORDEAL.

850DB VERIFICATION PENDING.
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PNL11  4CB186 MISSION TIMER MISSION TIMER PNL11  4cB3 Up DATALING A ASCECA'S CRSFD SW ATCA POWER SUPPLY INVERTER 2
e S T i e LY . LOSS OF CAPABILITY TO CONTROL RCS
LOSS OF ASC BAT CURRENT READINGS , OVER S OF AGS AUTO ATTITUDE AND LS, 0F ABOVE:
I~ " BUs TIE & LosS 0FiABOVE ATCA (PGNS) O oNT Su i N ATCA TR s LOSS OF CAPABILITY TO CMD LM FROM MSFN, R Pt CURRENT PROTECTION, REVERSE CURRENT 'sa CROSS FEED VLVS R nSLAT WAL CONTROL. AUTOASC
INv1 2 MODE CONT SW, GUID CONT SW, ATCA PWR 2 UPDATE LGC FROM MSFN, XMIT BACKUP VOICE ascech INDICATIONS 7.54 ENG ON.. AND DES ENG GIMBALING ANL
T PPLY, RCS PRI PREAMP: FROM MSFN 3
’: PNL11  4cB159 i:s;w —*—Aﬁn e A,':HSUDE o PNL11  4cB228 P11 acelsy  acaia P PNL16  4c854 PNL16  4cBB2 THROTTLE CAPABILITY Ecs mL1e aceis
A gl v 2 . ————— o et Sty 5 — e e e
TRANSLATIONAL CONTROL, AMB CAPABILITY i Tilia T Temp/press ASC ECA
PNL1T 4CB185 COR X-PNTR ‘CORX-PNTR LOSS OF CORXPTR, AEA TO SWITCH FROM AGS TO FGNS i ARARCRSH s INVERTER 1 | DISPLFLAGS BCS TEMP AND PRESS IND AND ALL RCS FLAGS ABORT STAGE " ABORT STAGE SW, DES ENG CMD OVRD SW €0, PRESS IND, SUIT/CABIN PRESS IND, ASC ECA aca1s ASCECAS
AND LR LATERAL VELOCITY AND LR prACLL 4ce01 {055 OF SEC S-BND XMTR/RCVR ~ LOSS OF INVERTER 1 | LOSS OF ABOVE Lo LOSS OF AUTOMATIC ABORT STAGE oise 0,/H,0 QUAN IND , SUIT/CABIN TEMP, % > LOSS OF ASC BAT CURRENT READINGS ,
‘ = FORWARD VELOCITY ON TUE LUP XPNTR ~ ‘ 38 2 n CAPABILITY AND DES ENG CMD OVRD F. GLY TEMP/PRESS IND 2 >t GOVERCURRENT PROTECTION , REVERSE
; A AELD D CapABILITY CURRENT INDICATIONS
> T ACTUATOR VLVS, ASCENT ACT I1SOL S5 OF ABOVE
| it aciEs ALT/ALTRT.RNG/RNE KT METER 4cBa1 ASCENT ACTUATO! PNL11 408137 PNL1L  4cB12 PNL16__4c850 PNL16__ 4ce2 n e o PNL16  4cB14
[ Py VLVS, AND PYRO STAGE RELAYS iedes == -—) . R T i T Sl
ACBUS A T RNG/RNG RT \ LOSS OF CAPABILITY TO START ASC ENG oC BUS VOLT “pags/oise A5G ECA CoNT el
ALT/ALT RT RNG/RNG RT ALT/ALT RT METER 7.54 AND TO PERFORM ABORT STAGE PCM/KEY SW T SIGNAL CONDITIONING. ::’:: :::::T::PZLR;SL‘::‘T:::  PAL 16 4CBI40 A ASC BAT SW'S , AND DES BAT SW
T L0SS OF A - . LOSS OF COR BUS VOLT READING, AND & LOSS OF CAPABILITY TO TURN ASC BATS,
B:jnsv‘zlE 2A BUENEER _P_':L_l_l _:T?J S O REREEK —,, DC BUS WARNING LIGHT FOR CDR BUS MONITORING ONBOARD AND T GLYCOL PUMP SEC 3 L OFF AND TO SET OR RESET DEADFACE
T - - SECONDARY GLY PUMP
5o PALIL 4cB123 2 ENG CONT ENG'S STOP SW'S, ABORT SW, ENG GIMBAL SW,| sl PNL11  4cB22 PNL16  4cB121 o LOSS OF ABOVE PNL16  4cB7
£ THRUST CONT SW tcso0 =i S e
& 055 OF AGS DES ENG GIMBAL TRIM, MANUAL PWR AM MAIN SOV SYS B MAIN SOV S * DES ECA
PAL11  4c824 GASTA —< s D e WAIAL L SEC 5-BND PWR AP PCMTEA, SIG SENSORS , AND SIGNAL SYS BMAINSOV SW GYRO TEST SW, GUID CONT SW, AND MODE R RELAY JUNCTION BOX
- == LOSS OF IMU ATTITUDE INFORMATION 2 AND AUTO THROTTLE CMDS, CAPABILITY T0 > ) LOSS OF ABOVE CONDIFIONERS S C R PABILITY TU OPENAND/OR CONT SW, ABORT PREAMPS faipdpe s T Luss oF GEs BAT DEADFACING DURING
LT TOFoAS e CENAR CONTACT LT ON PL T T oA 7,54 K6 | LOSS OF PCM PRELAUNCH * T LOSS OF AUTO AGS ATTITUDE AND TRANS- 3 B e ABORT STAGE
S OF CAPABILITY T0 CONNECT NV 1 = PNL16  4CB73 — LATIONAL CONTROL , GYRO TEST, AND PNL16__4cBll
.%f’imu TO RESPECTIVE AC BUS PNL11  4CB8S PNL 11 4CB136 e A 3 cewmmw OF SWITCHING FROM PGNS TO 4cs10
(AC BUS A AND B TIED VIA INV 2 BREAKERS) sl
PNL11  4CB23 L COR FDA! COR FDAI S S>—p— skl VHE B XuTR EMER CMPWR CM/LM UMBILICALS | DES ECA'S
PhL 1) e SDR FOM. 4c837 LOSS OF DES ENG AND AUTO ASC ENG BURNS = VHF B XMTR SW. T | Ehl10) o023l LOSS OF DES BAT CURRENT R
£ ORASOVE LeIzOrir MRS T TR Ao LY PN - N OVERGURRENT PROTEGTION, REVERGE
AC BUS VOLT POWER TEMP MON SW, SIGRAL CONDITIONER 3 N 158 TO THE M FROM THE L AFTER | - 3£ ENG VRO — OVERCUR
T ey LCG PUMS e
PREg LOSS OF ON BOARD AND GROUND MONITORING r DES ENG ACTUATOR VLVS AND ACTUATOR
A OF AC SYSTEM STATUS INCLUDING INV CAUTION L1 4c897 ATT DIR CONT T T TR PNL11  4CB162 PAL 11 405244 | MAIN PROP TEMP/PRESS INDICATORS AND ALL P A —— P LOSS OF CIRCULATION THROUGH THE LCO DES ECA CONT
e o o TS * = me === DISP/ENG MAIN_PROP FLAGS , ENG ARM SW _6”?— Ot Viys N FROM THE L1
VHF A RCVR OVRD LOGIC RSt O A ADE R ROTGRTC, LOSS OF DES ENG CMD OVERRIDE
PNL 11 4cB27 coas sw LOSS OF ABOVE PROP [ NDICATORS AND FLAGS. AsCECA
= == LOSS OF COAS 104 L3S OGS UL ST AND DIRCCTMOnES, Z:;;;::::‘: REVR 5 AND LOSS OF REDUNDANT POWER TO ENG- ARM PNL16 4CB233 CARARILITY N:16:  ACBL08 LOSS OF DES BAT DEADFACING DURING
ot BN AT T SW FOR MANUAL ASC ENG ON AND DES CMD Rl b
CORWINOHTR COR WINDOW HEATER 2 PHLIL  4CB59 1 pise/ENG 24 L OVRD, REDUNDANT POWER TO THE LUNAR CABIN FAN CONT A AORT STAGE (REDUNDANT)
o LOSS OF ABOVE I OVRD LOGIC. CONTACT LIGHT ON PNL 3 INST RELAY 7K5 SNliE gD, BeTECh
2 MLy, scmsy ENGISTART.QVRD scalos PNL11  4c887 AL 4ca108 LOSS OF AUTO SHUTOFF OF CABIN FANS R
____;:__ T ENG ARM SW - —————— PGS PROPLNT QUAN MON SW ?
PNL11 4CB144 oRol ORDEAL P LOSS OF MANUAL APS OR OPS BURNS AN COR Aui0 CDR AUDIO CNTR, AUDIO CONT SW'S VHF B a, ESI S CWEA "CWEA PWR SUPPLY PALIG ACBLO DES BAT HI AND LO VOLT SW'S
Sem——mm—q i L0S5 OF LOCAL HORIZONTAL REFERCNCE 24 DES CMD OVR XWTR SW LOSS OF DES MAIN PROPELLANT QUANTITY T ——_LOSS o o ARG Ly, semod 1055 OF CAPABILITY TO TURN DES BATS
TAPE RCOR DSEA T 2 PNL11 4CB106 L5 LOSS OF CDR AUDIO CENTER AND ALL VOICE 2 = s i T e AT ON OR OFF
\/115A - g L0SS OF DSEA Lm. 1 ace227 T PNL11  4cBa6 [RRCHISSORSIWPANTRS PNL16  4cB32 s L0SS OF AUTO CABIN REPRESS AND CABIN
2 o | ENG START SW PLL6: (Acea2 PNL16  4CB99 = L08s orAUTO X LUNAR BUS TIE
oL acs202 LG5S OF MANUAL ASC OR DES ASC HE REG CC I s ADsWs i T
ACBUS B ENG STAR T FUSE SENSOR POWER PNL16  4CB113 S
———————a LOSS OF CAPABILITY 70 CONTROL ASC T I L0SS OF CAPABILITY TO TIE LM
AOT LAMP AOTLAMP: DECA PWR s HE REG SHUTOFF VLVS P R LT LA o (TSR STRUCTURE GROUND TO THE LM
Prafivy 20T Lawp AND THE ONBOARD READOUTS: DES 0o SUIT FAN 2 50A STRUCTURE GRouss voTiEL)
z LOSS OF USE OF AOT AGEUSA T DECA PWR SUPPLY PGNS PNL16  4CBS3 2 PRESS, ASC 1 AND 2 02PRESS , 02 MANF SUIT FAN SW PNL16  4cBs Ul
/ST N\ 3 DES ENG CAN BE STARTED ONLY VIA DES Y il PaLY6 ACBNSZ PRESS , SUIT PRESS , CABIN PRESS, AND 5 L0SS OF SUIT FAN 2 &K
£ e — 20A Mo OVRD SW AND ONLY AT 100 PERCENT it 32 ALLOP', APS, RCS PRESS T S T
N WITH NO THROTTLE CAPABILITY AND LOSS OF )
PNLI1 4cB212 ALT/ALT RT RNG/RNG RT PAL1 40859 GIMBAL FAIL INDIGATIONS ONBOARD SIG STR DISP ST BETie PCM/TEA PHL16  4ce1ly 8US CDR BUS CROSSTIE BAL LOAD AND BUS
RNDZ ROR ALT/ALY RT METER €0 o LOSS OF ABOVE METER LOSS OF ALL PCM , VOICE AND DATA S-BAND e = CIRCUIY BREAKERS
2! RNDZ RADAR 2 L0SS OF ABOVE METER 2 5 SUBCARRIERS , ALT/RNG METER, EMEGENCY SUIT FAN 4P T 1004 L0SS OF CAPABILITY TO TIE BUSES
oy LOSS OF SLEW AND TRACK = / \ KEY, TIMING T0 NV, DSEA , MET, AND ATCA T UL AL 0 SENSOR o vt WSTE 4G5 1) W72 TOGETHER
“CAPABILITY OF ANTENNA PNL11  4cB2 NL11 4cB154 LSS OF SUIT HT AND et o
24 L A LOG GEAR FLAG PALAL AcB13e PAL16 4ce12s ECS CAUT AND SUIT/FAN WARN DUE TO CROSS TIE
=ae c A SUIT FAN FAILURE BAL LOADS
GASTA ROR
PNL11  4CB206 GASTA Py [ Lanorws Gear FLAG FL:GDEFLOY I Log LANDING RADAR POWER SUPPLY e oYz SIGNAL CONDITIONER 2 PNL16  4CB120
v == T INDICATION: LOSS OF LDG GEA! N 2L SONPITIONER 2
DECA GMBL Vus. LOSS.OF PCNS FOALATIITUDE INDICATIONS 2A | ON BOARD . LOSS OF LANDING RADAR Py LOSS OF ALL PARAMETERS CONDITIONED === 308" 2 cZ"
oECA BN 108 ) BY:SlML COND'2 DIVERTALY DIVERTER VLY
o LOSS OF ENG GIMBALS AND CAPABILITY TO PAL 2L ACBI49 ” DIVERTER VLY PAL16 4cB183
MANUALLY THROYTLE 1O LOST ENCIT. Acean e PNL11  4CB105 PNL16  4cBl LOSS OF AUTO CONT OF DIVERTER VLV i
A DURNG A BURN N >300MS THROTTLE ————— LOGIC PWR A o e 2 BAT FEED TIE
WILLGO T0 100% CoR FOAI RNDZ ROR
eNL11 4cazor COR FOAI T [ aLLeb swircues ano asort sTace sw RENDEZVOUS RADAR P16 acBl12 ] POWE .
B *cl LOSS OF SPHERE DRIVE MOTOR 2 LOSS OF PYRO SYS A s i LOSS OF RNDZ RADAR S o0k POWER FROM ECA'S TO LMP BUS
Lo INTEGRAL LIGHTING SW 2 ey, cdgare . €0, SENSOR LOSS OF POWER T0 LUP 8US DIRECTLY
L LOSS OF ALL ELECTROLUMINESCENT FRET AGEE0 4 ECs €0, SENSOR PNL16  4CB17 FROM BA r?z L:P BUS WERED
LIGHTING ON METERS, FLAGS , LI ez pT——— g =3 L0SS OF ABOVE ———————— VIA CROSSTIE BREAKERS
a PANELS , AND PBI'S LT6 o e 24 BAT FEED TIE
PNL11 4cB211 Loc/osky. ST
o o e e o Lee FLOW_CONT LMP AND COR SUIT ISOL VLVS PAL16  4cBed A
UTiL LOSS OF LGC AND DSKY I LOSS OF AUTO CONTROL OF SUIT ISOL VLVS 1004
sy I UTILITY LIGHT SW's 54 PNL16  4cB25 -
- | Loss oF umiury icnts PALLL_ dce1z2 PNL 16 4CB234
PNL 11 48236 My ST8Y IMU AND IMU CAGE SW, MIT SIG CONDITIONER
ANUN/DOCK/ " ~ SIGNATURES OwTe [ WATIONAL AERONAUTICS & SPACE. AOMINISTRATION
LOSS OF IMU HTRS, IMU TEMP ALARM
COMPNT . 5 MANNED ENTER . HOUSTON, TEXAS
sA OR ks 7 -Spede 1y /0 0]
- T . LIGHTING CONTROL ASSY s s
| LOSS OF DOCKING LIGHTS DURING T0 & E PNL 11 4CB161 = 22 2 Y st CIRCUIT BREAKER
PNL 11 4CB146 i ENGR 2l D. fasdd
T efiad MALFUNCTION ANALYSIS
LIGHTING CONTROL ASSY L COU'S LOSS OF PGNS INTERTIAL ATTITUDE
LOSS OF C&W INDICATORS, COMPNT CAUTION 204 AND ATTITUDE CONTROL , RR OPERATION IN :
oM > | LIGHTS, METER PWR FAIL LIGHTS, DOCKING BN AGBLZA LGC MODE , MANUAL THROTTLE IN PGNS MODE Y sl w0 "
ST LIGHTS DSKY STATUS LIGHTS 5.
| 121x38.25 |PAGE _ 5-5 TSHEET 1 OF 1
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Li-8

BASIC
TABLE 5-II.- IM SUBSYSTEM VOLTAGE REQUIREMENTS
) Voltage Required
Subsystem DE AC
COMMUNICATIONS 25 - 31.5 V -
CREW PROVISIONS 20 - 32V 115 + 2.5V
DISPLAYS 25 - 31.5 V 115 + 2.5 V
ENVIRONMENTAL CONTROL 25 - 31.5 -
ELECTRICAL POWER 2h - 32V -
INSTRUMENTATION (EXCEPT CAUTION AND 20 - 32 V 115 + 2.5 V
WARNING)
CAUTION AND WARNING 18 - 32.5 V -
PGNCS (EXCEPT THE FOLLOWING) 25 - 31.5 V 115 4+ 2.5 V
(a) IMU STANDBY 22.5 - 32.5 V -
(b) IMU OPERATE 26.0 - 32.5 V —
(¢) RADAR CDU'S 26.0 - 32.5 V -
(d) LGC 25.0 - 32.0 V -
(e) AOT 25.0 - 32.0 V 115 + 2.5 V
PROPULSION
(a) ASCENT ENGINE 21 - 32 V -
(b) DESCENT ENGINE CONTROL 22 - 32.5V 115 + 2.5V
ASSEMBLY
(c) DESCENT ENGINE 20 - 32 V ——
REACTION CONTROL 24 - 32V —
STABILIZATION AND CONTROL 25 ~ 31.5 ¥ -
PYROTECHNIC (LOGIC POWER ONLY) 24 - 32 V —
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TABLE 5-III. - CIRCUIT BREAKERS

LM-8

BASIC
CIRCUIT BUS LOAD AT 28 VDC OR 115 VAC HEAT PRE-
BREAKER |RATING | WIRE (LMP, | XL LOAD LAUNCH
(4CB) |(AMPS) | GAUGE TITLE CDR,AC)[ BUS| SYSTEM WATTS AMPS (WATTS) | POSITION
1 2 22 SIG CONDR 2 CDSMAPND INST 10.36 0.37 10.36
2 2 22 ABORT STAGE LMP SCs 4.8 MOM 0.17 MOM
3 2 22 ABORT STAGE CDR SCS 2,2 MOM 0.08 MOM
4 50 | 10 X-LUNAR BUS TIE CDR X | EPs
5 50 | 14 | X-LUNARBUS TIE LMP X | EPS
6 3 22 ASC ECA CONT CDR EPS 84 MOM 3 MOM
7 3 22 ASC ECA CONT LMP EPS 84 MOM 3 MOM
8 5 | 20 DES ECA CONT CDR EPS 84 MOM 3 MOM CLS
9 5 | 20 | DESECA CONT LMP EPS 84 MOM 3 MOM CLS
10 3 22 DES ECA CDR X | EPS 10 0.36 10 CLS
11 3 22 DES ECA LMP X | EPS 10 0.36 10 CcLS
12 30 10 INV 1 CDR EPS VARIABLE VARIABLE SEE FIG 5-4
13 30 10 INV 2 LMP EPS VARIABLE VARIABLE SEE FIG 5-4
14 2 22 ASC ECA LMP EPS 5 0.18 20
15 2 22 ASC ECA CDR EPS 5 0.18 20
16 2 22 DISPLAY (EPS) CDEMAPND EPS 33 252 03353 2.9
17 100 6 | BAT FEEDTIE LMP EPS VARIABLE VARIABLE CcLS
18 100 6 | BAT FEEDTIE CDR EPS VARIABLE VARIABLE CLS
19 100 4 | BUSCROSSTIE LMP EPS VARIABLE VARIABLE
20 100 4 | BUSCROSSTIE CDR EPS VARIABLE VARIABLE
21 2 22 DC BUS VOLT LMP INST NIL NIL cLS
22 3 22 DC BUS VOLT CDR INST NIL NIL cLS
23 5 18 BUS TIE INV 1 ACA EPS AC LOADS
24 5 18 BUS TIE INV 2 ACA EPS AC LOADS
25 100 6 | BAT FEEDTIE LMP EPS VARIABLE VARIABLE CcLS
26 100 6 | BAT FEED TIE CDR EPS VARIABLE VARIABLE CLS
27 2 22 AC BUS VOLT AC A INST NIL NIL
28 10 16 | AEA LMP scs 47 1.68 42.5
29 15 14 | RNDZ RDR CDR PGNS 150 5.36 117, 160°F
30 7.5| 18 | PRIM S-BAND PWR AMPL LMP COMM 72 2,57 56.8
31 5 22 S-BAND ANT (HEATER) LMP X | comm 51.7 1.85 _2(1,5;_00,: CLS
PQGS (PROPUL) PROP 14.6 521 14.6
CAMERA-SEQUENCE CREW PROV| 14 5 14.0
S-BAND ANT COMM 4 4.0
ENG ARM scs 4.8 4.8
AELD CDR scs 96.5 3.45 96.5
AELD scs 96.5
QUAD 4 TCA - B PROP 112/TcA
QUAD 3 TCA - B PROP 112/TCA
QUAD 2 TCA - B LMP PROP 112/TCA 4/TCA 112




LM-8

TABLE 5-III. - CIRCUIT BREAKERS - CONTINUED SaGiE
CIRCUIT BUS LOAD AT 28 VDC OR 115VAC [ HEAT PRE-
BREAKER |RATING | WIRE WwMP, | XL LOAD LAUNCH
(4CB) |(AMPS) | GAUGE TITLE CDR,AC)| BUS | SYSTEM WATTS AMPS (WATTS) | POSITION
45 10 | 16 | QUAD1TCA-B LMP PROP 112/TCA 4/TCA 112
49 5 | 14 | isoLvLv-B LMP PROP 70 MOM 2.5 MOM
50 2 | 22 | TEMP/PRESS/DISP FLAG | LMP PROP 2.12 0.08 2,12
51 5 | 16 | ASCFEED1(SYSA) COR PROP 70 MOM 2.5 MOM
52 5 | 18 | ASCFEED1(SYS B) LMP PROP 70 MOM 2.5 MOM
53 22 | ASC HE REG LMP PROP 28 MOM 1.0 MOM
54 5 | 16 | cross FEED LMP PROP 140 MOM 5.0 MOM
59 10 | 16 | ATT DR CONT COR sCs o | 1euax
60 10 | 16 | QUADA4TCA-A CDR PROP 112/TCA 4/TCA 112
61 10 | 16 | QuAD3TCA-A CDR PROP 112/TCA 4/TCA 112
62 10 | 16 | QUAD2TCA-A COR PROP 112/TCA 4/TCA 112
63 10 | 16 | QUAD1TCA-A CDR PROP 112/TCA 4/TCA 112
67 5 | 14 | 1soLvLv-A CDR PROP 70 MOM 2.5 MOM
68 2 | 22 | DISPLAY (HEATER) LMP PROP 0.7 0.03 0.7
69 20 | 12 | DECAPWR CDR scs 10.6 0.38 10.6
72 5 | 16 | MAINSOV-A CDR PROP 70 MOM 2.5 MOM
73 5 | 16 | mAINSov-B LMP PROP 70 MOM 2.5 MOM
74 5 | 14 | DESHE REG/VENT COR PROP 28 MOM 1.0 MOM
75 2 | 22 | Locic Pwr B LmMP PYRO 5.6 0.2 5.6
76 2 | 22 | LoGiC PWR A CODR PYRO 5.6 0.2 5.6
79 20 12 | AsA LMP | x | scs gir’?lugfécn 2:2; 232:? 120°F | cLS
80 2 | 22 | ENGCONT CDR scs 10.5 0.28 10.5
81 2 | 20 | ATcAGNS) CDR sCs 2.0 0.07 2.0
82 7.5| 18 | ATCA LMP scs iy i 42
84 2 | 22 | cozsensor LMP ECS 1.0 0.04
85 2 | 22 | sEAuDIO LMP COMM Z:ggsow 0278 4.
86 2 | 20 | cor-AuDIO CDR COMM ‘Z:g resnd S5
87 2 | 22 | VHFARCWR CDR comm 1.2 0.04 1.2
88 2 | 22 | casTa COR FLT DISP 6.2 222 25.9
96 5 | 20 | GLycoL pump SEC LMP ECS 30.5 1.09 30,5
97 2 | 22 | FDAICDR) COR FLTDISP | 4.8 171 11.5
99 2 | 22 | cwea o INST 11.48 0.41 11.48
102 2 | 22 | emp LMP COMM 4.3 0.15 4.3
103 2 | 22 | TEMP/PRESS DISPLAY LMP PROP 3.05 0.109 3.05
104 2 | 22 | v LMP COMM 14.0 0.5 14.0
105 10 | 14 | LDGRODR CDR PGNS 118 4.21 118
106 2 | 22 | ENGFIREOVRD CDR scs 6 0.214 6.0
107 5 | 20 | CABINFAN1 COR ECS 35.5 1.27 36.5
108 5 | 20 | vee LMP ECS 20,2 0.72
109 2 | 22 | CABINFAN CONT LMP ECS 1.1 0.04 1.1




TABLE 5-III. - CIRCUIT BREAKERS - CONTINUED

LM-8

BASIC

CIRCUIT BUS LOAD AT 28 VDC OR 115 VAC HEAT PRE-
BREAKER |RATING | WIRE (LMP, | XL LOAD LAUNCH

(4CB) |(AMPS)|GAUGE TITLE CDR,AC)| BUS | SYSTEM WATTS AMPS (WATTS) | POSITION

110 2 22 | S-BAND ANT tMp | x | comm 0.83 0.03 0.83

111 5 18 | PRIM S-BAND XMTR RCVR | LMP COMM 36 1.29 35.3

112 2 22 | DIVERT VLV LMP ECS 16 MOM 0.57 MOM

113 2 22 | CABIN REPRESS LMP ECS 22 MOM 0.79 MOM

114 2 22 | VHF B RCVR LMP CoMM 1.2 0.04 1.2

115 5 20 | VHFAXMTR LMP COMM V‘g?c"éﬁRi%'SS %’.% 23:2

117 5 20 | GLycoL PUMP 1 CDR ECS 30.5 1.09 30.5

119 20 12 | SUITFAN 2 LMP ECS 163 5.82 163

120 2 22 | SUIT FAN AP LMP ECS 3.6 0.13 3.6

121 2 22 | PQGS (RCS) CDR PROP 1.06 0.04 1.06

122 7.5| 14 | LGC/DSKY CDR PGNS 80 2.86 110

123 2 22 | RNG/RNG RT-ALT/ALT RT | CDR FLT DISP 8.5 0.305 19

124 20 12 | IMUOPR CDR X | PGNS 200 7.2 78.6

125 2 22 | pcMmTE CDEMAPND INST 11 0.39 10.3

126 2 22 | EVENT TIMER, SE FDAI LMP FLT DISP 6.52 2.33 6.52

128 5 22 | FLOOD LMP | X | LIGHTING |ALL BRT 68.5| 2.45 24.4 cLS

129 2 22 | DOCK WINDOW (HEATER) COR EPS 24,0 0.86 24,0

131 2 22 | SIGCONDR1 CDR INST 12.6 .45 12.6

132 | 2 | 22 | sicsensor bl | ST | 1075 StaGen|o:37s STAcen| 14

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

134 2 22 | X-PNTR(SE) LMP FLT DISP 1.82 0.07 1.82

136 7.5| 18 | SEC S-BAND PWR AMPL COR COMM 72 2,57 56.8

137 5 18 SEC S-BAND XMTR/RCVR | CDR COMM 36 1.29 35.3

138 20 12 | SUITFAN1 CDR ECS 163 5.82 163

140 2 22 | DISP(ECS) LMP ECS 4.9 1,77 4.9

141 5 20 | GLYCOL PUMP 2 COR ECS 30.5 1.09 30.5

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

146 2 22 | ANUN/DOCK/COMPNT COR X | LIGHTING | 35.6 1,27 19.0 cLS

147 2 22 | MASTER ALARM LMP LIGHTING 7.2 .26 72

148 2 22 | ANUN/DOCK/COMPNT LMP LIGHTING | 35.6 1.27 19.0

149 2 22 | LDG GEAR FLAG COR PYRO 0.1 0.004 1

152 2 22 | SEWINDOW (HEATER) ACB EPS 61.8 0.536 AC 61.8

153 2 22 | DISPLAY (COMM) LMP COMM 2.1 0.08 2.1

154 2 22 | SIG STR DISP CDR PGNS 0.7 0.03 0.7

155 7.5| 20 | RNDZ RDR OPR (HEATER) | CDR X | PGNS 29 1.04 -10°F20°F

156 7.5| 20 | RNDZ RDR STBY (HEATER) | CDR X | PGNS 81 2.89 ~40F-0%F | cLs

157 5 20 | LDG RDR (HEATER) CDR X | PGNS 63 2,25 oopbfzoop CcLS

159 2 22 | MISSION TIMER COR FLT DISP 2.5 0.09 2.5

160 20 12 | TRACKING LIGHT LMP LIGHTING | 120 4.29 120

161 5 14 | IMuSTBY COR x | PGNs 109 3.9 109, 130°F | CLS
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TABLE 5-I11. - CIRCUIT BREAKERS - CONTINUED

LM-8

BASIC
CIRCUIT BUS LOAD AT 28 VDC OR 115 VAC HEAT PRE-
BREAKER |RATING| WIRE (LMP, | XL LOAD LAUNCH

(4CB) |(AMPS)| GAUGE TITLE CDR,AC)|BUS | SYSTEM WATTS AMPS (WATTS) | POSITION

162 5 20 VHF B XMTR CDR COMM \%}22 3}3;‘; i'},i 33;:‘;

168 2 22 | THRUST DISP CDR FLT DISP 1.06 0.38 1.06

169 2 22 | HE/PQGS DISP ACB PROP 6.7 0.06 6.7

183 30 8 | BAL LOAD CROSS TIE LMmP EPS VARIABLE VARIABLE CcLS

184 30 8 | BAL LOAD CROSS TIE CDR EPS VARIABLE VARIABLE cLS

185 5 18 | BUSTIE INV 1 ACB EPS AC LOADS

186 5 18 | BUSTIEINV 2 ACB EPS AC LOADS

188 2 22 COAS CDR CREW PROV| 8.4 0.3 8.4

200 2 22 NUM AC B LIGHTING 5.41 0.047 AC 3.4

201 2 22 GASTA AC A FLTDISP | 12.5 0.109 AC 12.5

202 2 22 TAPE RCDR AC A INST 2.7 0.02 AC 2.7

203 2 22 AGS ACB scs 3.45 0.03 AC 3.45

204 2 22 | RNG/RNG RT-ALT/ALTRT | ACA FLTDISP | 10.5 0.091 AC 10.5

206 2 22 RNDZ RDR AC A PGNS 13.8 0.12 AC 13.8

207 2 22 DECA GIMBAL AC A scs 82.6 0.64 AC 80

209 2 22 CDR FDAI AC A FLT DISP 4,0 0.035 AC 4.0

210 2 22 SE FDAI AC B FLT DISP 4.0 0.035 AC 4.0

211 2 22 INTGL ACA LIGHTING | 46.21 0.402 AC 9.5

212 2 22 AOT LAMP ACA PGNS 9.3 0.081 AC 9.3

213 2 22 AOT (HEATER) CDR PGNS 5.6 0.2 5.6

214 2 22 AOT LAMP ACB PGNS 9.3 0.081 AC 9.3

217 2 22 AUTO TRNFR CDR ECS

218 7.5| 20 QUAD 1 RCS SYS A/B-1%* | CDR PROP 95.5 3.41 95.5

219 7.5| 20 | QUAD 2RCS SYSA/B-1** | CDR PROP 95,5 3.41 95.5

220 7.5| 20 | QUAD 3 RCS SYS A/B-1** | CDR PROP 95.5 3.41 95.5

221 7.5 20 QUAD 4 RCS SYS A/B-1%* | CDR PROP 95.5 3.41 95.5

222 7.5 20 QUAD 1 RCS SYS A/B-2%* | LMP PROP 95.5 3.41 95.5

223 7.5 20 QUAD 2 RCS SYS A/B-2%* | LMP PROP 95.5 3.41 95.5

224 7.5 20 QUAD 3 RCS SYS A/B-2%¢ | LMP PROP 95.5 3.41 95.5

225 7.5 20 QUAD 4 RCS SYS A/B-2%+ | LMP PROP 95.5 3.41 95.5

226 2a | 22 ORDEAL ACB PGNS 4 0.035 AC 4.0

227 2A | 22 ORDEAL CDR PGNS 4 0.14 4.0

228 2 22 UPDATA LINK CDR COMM 14 0.05 14.0

230 3 22 ATCA AGS LMP scs 2.0 0.071 2.0

231 5 12 ASC FEED 2 (SYS A) CDR PROP 70.0 2.5

232 5 16 ASC FEED 2 (SYS B) LMP PROP 70.0 2.5

233 10 16 DES ENG OVRD LMP SCs 6.0 0.214 6.0

234 5 20 SUIT FLOW CONT LMP ECS

235 2 22 SUIT CABIN REPRESS LMP ECS

236 2 20 | UTILITY CDR LTG 6.15 .22 6.1

238 10 16 | AEA CDR scs 47 1.68 42.5

244 15 14 | EMER CM PWR CDR EPS

** RCS THRUSTER HEATERS
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TABLE 5-I1I. - CIRCUIT BREAKERS - CONCLUDED

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

WIRE 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 10.5
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

5-11
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Drawing 6.1 Environmental Overview: DELETED
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