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PREFACE

This handbook has been prepared by the Flight Control Division, Manned
Spacecraft Center, Houston, Texas with technical support by Grumman
Aircraft Engineering Corporation (GAEC). Information contained within
this document represents the LM-3 Systems as of March 15, 1968,

This document is intended for specialized use by Flight Controllers in
real-time and near real-time operations. Comments concerning the
contents should be directed to FCL1/Mr. James E. Hannigan, Lunar Module
Systems Branch, Building 45, Room L4284, HU3-L626.

Section T, Extravehicular Mobility Unit (EMU) /Extravehicular Activity
(EVA), has been prepared by the Experiments Systems Branch, Flight
Operations Directorate, Flight Control Division, Manned Spacecraft
Center, Houston, Texas. Comments concerning the contents of this
section should be directed to FC9/Mr. Melvin F. Brooks, Experiments
Systems Branch, Building 45, Room 220B, HU3-5169.

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

Approved by:

-/
//i_/m«ﬂ /’4%2:44¢”///7?1/{/A\

ames E. Hannlgan /
Chief, Lunar Module Systemgvéranch

lef Y Flight Control Division
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SECTION 1

INTRODUCTION

IM-3

This handbook has been prepared to represent the LM-3 vehicle
as of March 15, 1968,

The following GAEC Level III drawings and engineering orders

used to generate the indicated LM-3 LSH schematics:
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RCA IDR - (P) - 6100 - 18 ATCA Production
Model Design Report
Dwg 10.21, RCA LDR - (B) - 6200 - 1L, 15 December 1965,
10.22 Amendment 1, 15 December 1967, DECA Production

Model Design Report
LDW 300 - 53003 Rev E, F1 and F3 through F9

Dwg 10.23 RCA LDR - (P) - 6100 --18, ATCA Production
Model Design Report
LDW 300 - 53003 Rev E, F1 and F3 through F9

Dwg 11.1 LDW 270 - 53000 Rev D, E1 through E6
LDW 360 - 53007 Rev C, D1 through DL

C
Dwg 11.2 LDW 270 - 53000 Rev D
LDW 310 - 53000 Rev E
ILDW 360 - 53010 Rev B

Dwg 11.3 LDW 320 - 53000 Rev D
LDW 300 - 53001, Al and A2
LDW 300 - 53003 Rev E, F1 and F2 and Fh

E1l through E5
F1 through FT
, C1 and C2

[T IV
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TABLE 1-I.- STANDARD ABBREVIATIONS AND ACRONYMS FOR LM DOCUMENTATION

ALTERNATING CURRENT

ATTITUDE CONTROLLER ASSEMBLY
ACCUMULATOR

ACTUAL/ACTUATOR

ABORT ELECTRONICS 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

ALIGNMENT OPTICAL TELESCOPE
ASCENT PROPULSION SYSTEM
ARMED

ABORT SENSOR ASSEMBLY

ASCENT
ASSEMBLY

BIP
BCN
BPS
BTS
B/U

CAB
CAL
CALC
CB
C-BND

CBL
CBW
cC

CDR
CDU

CES
CG
CHAR
CKT
CL

CLSD
CMD

ATTITUDE & TRANSLATION CONTROL ASSEMBLY CMDED

ATTITUDE
AUTOMATIC

AUXTLIARY
AVATILABLE
AZIMUTH
BATTERY
BAND

CNTL
co

COAS
COMM
COMP
COND
CONT

BIPROPELLANT
BEACON

BITS PER SECOND
BITS PER SAMPLE
BACKUP

CABIN
CALIBRATE/CALIBRATION
CALCULATE/CALCULATED
CIRCUIT BREAKER
C-BAND

CABLE

CONSTANT BANDWIDTH
CONTACT CLOSURE
COMMANDER

COUPLING DATA UNIT

CONTROL ELECTRONICS SECTION
CENTER OF GRAVITY

CHARACTER

CIRCUIT

CLOSE

CLOSED

COMMAND
COMMANDED
CONTROL

CARBON DIOXIDE

CREWMAN OPTICAL ALIGNMENT SIGHT

COMMUNICATIONS
COMPARE

CONDITION/CONDITIONING/CONDITIONER

CONTINUE
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TABLE 1-I.- STANDARD ABBREVIATIONS AND ACRONYMS FOR LM DOCUMENTATION « Continued

COOL COOLANT DIR DIRECT

cos COSINE DISCH  DISCHARGE

CP COMMAND PILOT DISP DISPLAY

CPS CYCLES PER SECOND DIV DIVERTER

CRSFD  CROSSFEED DLAY DELAY

CRT CATHODE-RAY-TUBE DPLY DEPLOY/DEPLOYED

CSM COMMAND AND SERVICE MODULE DPS DESCENT PROPULSION SYSTEM

CTG CARTRIDGE DSEA DATA STORAGE ELECTRONICS ASSEMBLY

CUR CURRENT DSKY DISPLAY AND KEYBOARD

cwW CONTINUQUS WAVE ECA ELECTRONIC CONTROL ASSEMBLY

CWEA CAUTION & WARNING ELECTRONICS ASSY ECI ELECTRICAL CIRCUIT INTERRUPTER

D DOWNWARD THRUSTING RCS ENGINE ECS ENVIRONMENTAL CONTROL SYSTEM

DAC DIGITAL TO ANALOG CONVERTER ED EXPLOSIVE DEVICE

DAP DIGITAL AUTO PILOT EKG ELECTROCARDIOGRAM

DB DECIBEL EL ELECTROLUMINESCENT

DBM DECIBEL ABOVE 1 MILLIWATT ELEC ELECTRICAL/ELECTRICALLY b

DBW DECIBEL ABOVE 1 WATT EMER EMERGENCY

DC DIRECT CURRENT EMI ELECTROMAGNETIC INTERFERENCE

DCA DIGITAL COMMAND ASSEMBLY EMU EXTRAVEHICULAR MOBILITY UNIT

DECA DESCENT ENGINE CONTROL ASSEMBLY ENBL ENABLE

DECR DECREASE ENG ENGINE

DEDA DATA ENTRY AND DISPLAY ASSEMBLY ENGR ENGINEER

DEG DEGREE EPS ELECTRICAL POWER SYSTEM

DEMOD  DEMODULATOR EQUIP  EQUIPMENT

DES DESCENT ERA ELECTRONIC REPLACEABLE ASSEMBLY

DET DETENT/DETECTOR ERR ERROR

DFI DEVELOPMENTAL FLIGHT INSTRUMENTATION EVA EXTRAVEHICULAR ACTIVITY

DFR DEADFACE RELAY EVVA EXTRAVEHICULAR VISOR ASSEMBLY

DIFF DIFFERENCE/DIFFERENTIAL EXT EXTEND

DIG DIGITAL F FAHRENHEIT/FORWARD THRUSTING RCS ENGINE
1-7



FATL
FDAT
FITH
FL
FM

FP
FREQ
FWD

GASTA

GDA
GLY
GMBL
GND
GOX

GSE
GUID
HBR
HE
H/H

Hg
HI
HL
HLD
H,0

*

IM-3

TABLE 1-I.- STANDARD ABBREVIATIONS AND ACRONYMS FOR LM DOCUMENTATION - Continued

FATILURE

FLIGHT DIRECTOR ATTITUDE INDICATOR
FIRE IN THE HOLE

FLAG

FREQUENCY MODULATION

FLIGHT PROGRESS

FREQUENCY

FORWARD

GRAVITY

GIMBAL ANGLE SEQUENCING TRANSFORMATION
ASSEMBLY

GIMBAL DRIVE ACTUATOR
GLYCOL

GIMBAL

GROUND

GASEOUS OXYGEN

GROUND SUPPORT EQUIPMENT
GUIDANCE

HIGH-BIT RATE

HELIUM
ATTITUDE/ALTITUDE RATE

MERCURY
HIGH

HIGH LEVEL
HOLD

WATER

HSD
HTR
HV

HVR
H/X

Hz
ICs
1D
IF
IG

IGA
IGN
IMU
IN

INJ

INCR
INST
INV

IRIG

I80L
IsS
JETIT

1-8

HIGH-SPEED DATA
HEATER

HIGH VOLTAGE
HOVER

HEAT EXCHANGER

HERTZ

INTERCOMMUNICATION SYSTEM
IDENTIFICATION
INTERMEDIATE FREQUENCY
INNER GIMBAL

INNER GIMBAL ANGLE
IGNITION

INERTIAL MEASUREMENT UNIT
INLET

INJECTOR

INCREASE

INSTRUMENTATION

INVERTER

INERTIAL REFERENCE INTEGRATING GYRO
INSTRUMENTATION SYSTEM

ISOLATION

INERTIAL SENSOR SYSTEM
JETTISON

JET DRIVER

KILOHERTZ



LAT
LBR
LCA
LCG

LDG
LDR
LGC
LIM
LIOH

LLC
LLS
LMP
LO
LONG

LPD
LR

LSB
LTG
LuT

MDF
MET
MFC
MFLD
MG

*
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TABLE 1-I.- STANDARD ABBREVIATIONS AND ACRONYMS FOR LM DOCUMENTATION - Continued

LEFT THRUSTING RCS ENGINE
LATITUDE/LATERAL

LOW-BIT RATE

LIGHTING CONTROL ASSEMBLY
LIQUID COOLED GARMENT

LANDING

LUT DEADFACE RELAY
IM GUIDANCE COMPUTER
LIMIT/LIMITS

LITHIUM HYDROXIDE

LOW-LEVEL COMMUNICATOR
LOW-LEVEL SENSOR

LUNAR MODULE PILOT

LOw

LONGITUDE

LANDING POINT DESIGNATOR
LANDING RADAR

LEAST SIGNIFICANT BIT
LIGHTING

LAUNCH UMBILICAL TOWER

LOW VOLTAGE

LEVEL

MANUAL

MESSAGE ACCEPTANCE PULSE
MAXIMUM

MILD DETONATING FUSE

MISSION ELAPSED TIME

MAIN FEEDER CONTACTOR
MANIFOLD

MIDDLE GIMBAL

MGA
MIN
MM
MOCR
MOD

MON
MPS
MPX
MSB
MSFN

MTR
(=)
NC
NO
NORM

OGA
OPN
OFR
OPR ERR
ORDEAL

ouT
08C
0/T
OVR
OVRD

1-9

MIDDLE GIMBAL ANGLE

MINIMUM

MILLIMETER(S)

MISSION OPERATIONS CONTROL ROOM
MODULATOR/MODULATION

MONITOR

MAIN PROPULSION SYSTEMS
MULTIPLEX/MULTIPLEXER

MOST SIGNIFICANT BIT

MANNED SPACE FLIGHT NETWORK

METER /MOTOR
NEGATIVE
NORMALLY CLOSED
NORMALLY OPEN
NORMAL

NON-RETURN-TO-ZERO
OXYGEN

ONBOARD
OVERCURRENT

OUTER GIMBAL

OUTER GIMBAL ANGLE

OPEN

OPERATE

OPERATOR ERROR

ORBITAL RATE DISPLAY-EARTH AND LUNAR

OUTLET /OUTPUT

OSCILLATOR

OVERTEMPERATURE ~
OVER

OVERRIDE



OVHD
0X
PA
PAM
PART

PBAT
PBW
PCM
PCMTEA

PCT

PGNCS

PGNS
PFS
PIPA
PKG

AP
PLSD
PLSS
PM
PMP

PNLS
PO
POS
PP

*
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TABLE 1-I.- STANDARD ABBREVIATION AND ACRONYMS FOR LM DOCUMENTATION - Continued

OVERHEAD

OXIDIZER

POWER AMPLIFIER

PULSE AMPLITUDE MODULATION
PARTIAL

PYRO BATTERY

PROPORTIONAL BANDWIDTH

PULSE CODE MODULATION

PULSE CODE MODULATION AND TIMING
ELECTRONICS ASSEMBLY

PERCENT

PRIMARY GUIDANCE, NAVIGATION AND CONTROL

SYSTEM

PRIMARY GUIDANCE AND NAVIGATION SYSTEM

PERCENT FULL SCALE

PULSE INTEGRATING PENDULOUS ACCELEROMETER

PACKAGE

DIFFERENTIAL PRESSURE

PULSED

PORTABLE LIFE SUPPORT SYSTEM
PHASE MODULATION
PREMODULATION PROCESSOR

PANELS

POWER OUTPUT
POSITION

PARTTAL PRESSURE
PULSES PER SECOND

PQGS
PRESS
PRF
PRIM
PRM

PRN
PROG
PROP
PSA
PSTA

PYRO

QTY
QUAD

RC/0C
RCCRA

RCS
RCVR
RD

PROPELLANT QUANTITY GAGING SYSTEM
PRESSURE

PULSE REPETITION FREQUENCY
PRIMARY

PULSE RATIO MODULATCR

PSEUDORANDOM NOISE

PROGRAM

PROPELLANT/PROPULSION

POWER AND SERVO ASSEMBLY

POUNDS PER SQUARE INCH ABSOLUTE

POUNDS PER SQUARE INCH DIFFERENTIAL
PULSE TORQUE ASSEMBLY

PUSH-TO-TALK

PRECISION VOLTAGE REFERENCE

POWER

PYROTECHNIC

QUICK DISCONNECT

QUANTITY

QUADRANT

RIGHT THRUSTING RCS ENGINE

REVERSE CURRENT/OVERCURRENT

ROUGH COMBUSTION CUTOFF REPLACEABLE
ASSEMBLY

REACTION CONTROL SYSTEM

RECEIVER

RELAY DRIVER
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TABLE 1-I.- STANDARD ABBREVIATIONS AND ACRONYMS FOR LM DOCUMENTATION - Continued

RDR RADAR SCO SIGNAL CONTROLLED OSCILLATOR
REC RECORDER ’ SEC SECONDARY /SECOND
RECD RECEIVED SEL SELECT
REF REFERENCE SEP SEPARATION/SEPARATOR
REG REGULATOR SEQ SEQUENCE
REL RELEASE SET SET/SETTING
RET RETRACT/RETURN sG SIGNAL GENERATOR
REV REVERSE SHE SUPER CRITICAI HELIUM
RF RADIO FREQUENCY SHFT SHAFT
RFLT REFLECT/REFLECTED SIG SIGNAL
RGA RATE GYRO ASSEMBLY SIN SINE
RJB RELAY JUNCTION BOX SLA SPACECRAFT LAUNCH ADAPTER
RLY RELAY s/0 SHUTOFF
RNDZ RENDEZVOUS SOL SOLENOID
RNG RANGE/RANGING sov SHUTOFF VALVE
RR RENDEZVOUS RADAR SP SPARE
RRE RENDEZVOUS RADAR ELECTRONICS SPA SIGNAL PROCESSING ASSEMBLY
RS REMOTED SITE s/s SAMPLES PER SECOND
RSVR RESOLVER SSR STAFF SUPPORT ROOM
RUPT RUPTURE ST STATIC
RZ RETURN-TO-ZERO STRY STANDBY
S-BND  S-BAND STGE STAGE
s/C SPACECRAFT STR STRENGTH
SCERA  SIGNAL CONDITIONING ELECTRONICS STRB STROBE
REPLACEABLE ASSEMBLY SUP SUPPLY
scs STABILIZATION AND CONTROL SYSTEM
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TABLE 1-TI.- STANDARD ABBREVIATIONS AND ACRONYMS FOR LM DOCUMENTATION - Concluded

SUSP SUSPENSION VHF VERY HIGH FREQUENCY
SVO SERVO VLV(S) VALVE/VALVES

SW SWITCH VOL VOLUME

SYNCH  SYNCHRONIZATION VOX VOICE OPERATED RELAY

SYS SYSTEM VPI VALVE POSITION INDICATOR
TCA THRUST CHAMBER ASSEMBLY VRMS VOLT ROOT MEAN SQUARE
TCP THRUST CHAMBER PRESSURE W WATT

TE TIMING ELECTRONICS WB WIDEBAND

TEMP TEMPERATURE W/B WATER BOILER

THROT  THROTTLE X CROSS/TRANS

TIM TOWER JETTISON MOTOR XCVR TRANSCEIVER

TK TANK XMTR TRANSMITTER

TLE TRACKING LIGHT ELECTRONICS XPNDR  TRANSPONDER

™ TELEMETRY (@) PHASE

TOL TOLERANCE

TRANS TRANSLATION

TRNFR TRANSFER

TRUN TRUNNION

T/TCA THRUST/TRANSLATION CONTROLLER ASSEMBLY

TTY TELETYPE/TELETYPEWRITER

U UPWARD THRUSTING RCS ENGINE
UDMH UNSYMMETRICAL DIMETHYLHEYDRAZINE
UHF ULTRA HIGH FREQUENCY

v VOLT

LV CHANGE IN VELOCITY

VAC ALTERNATING CURRENT VOLTS
VAR VARIABLE

VCoO VOLTAGE CONTROL OSCILLATOR
vDC DIRECT CURRENT VOLTS

VEL VELOCITY



Table 1-IT.-DRAWING SYMBOL STANDARDS

Line Designation

Water

( L
Oxygen

O O
Nitrogen

N N
Helium

Primary Coolant

7 7

Secondary Coolant

X X
Fuel
Hydrogen
- @ .
Steam
S S S S
Suit Loop
PR

Sense Lines

Oxidizer
ANNEERAN
Others
(Identification)

Buses and Grounds

Commander's Bus

Veor

IM Pilot's Bus

Ve

AC Bus

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

Floating Bus

\/XXX

XXX

Voltage

Name

System Ground

1

Frame Ground

Floating Ground

X X X =—— Name

LM-3



TABLE 1-II.- DRAWING SYMBOL STANDARDS (CONTINUED)

MECHANICAL SYMBOLS

Mechanical Filter

Burst Diaphragm

Venturi

M
— e [—

Vent

—_—
e N

Thrust Neutralized Vent

\

/

Self-Sealing Quick Disconnect

—]4

Quick Disconnect

Quick Disconnect
Fill & Drain

«—— Cap

s

Fill and Drain

cmE—— Cap
Lo e

Ball Valve
Actuator

May be shown
in depressed
or partially
depressed
position

Valves - Shown shaded in closed position

N Open N Closed

ILM-3
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TABLE 1-II.- DRAWING SYMBOL STANDARDS (CONTINUED)

MECHANICAL SYMBOLS (CONT. )

Manual Valve

DK

Check Valve

-

Check Valve with

Manual Override

T

——— |

e ———

Orifice

‘—

(Flow Rate)

Pressure Regulator

Pressure Regulat

Manual Override

Reduced psi

or with

Relief Valve

—X

Full Flow
Cracking
Reseat Pressure

Ball Valve

—0—

Ball Valve with
Internal Seal and Drain

/o\

Q)

Three-Way Valve

Solenoid Operated Valve
(Three-Way)

E

Solenoid Operated Valve

(Two-Way)
4
I

S ————
——

Name (Normal Position)



TABLE 1-II.- DRAWING SYMBOL STANDARDS (CONTINUED)

L, PYROTECHNICS 5. RELAYS

Interstage Umbilical Cutter Momentary Contacts

-

y E——

<l

Latching Contacts

"

o—

=

OR Non-Latching Relay
(De-Energized)

D X l—— Wire __O/))_
I | A
”D” fOI‘ I

Descent Stage

| &
o X Y
D /N\ : . Nomenclature
_J Pipe

Il

"D" for -
Descent Stage
Latching Relay

T®+

"L" for Launch
Vehicle (SLA)

Y

Electrical Circuit Interrupter (ECI)

e ———tos e A ‘ ; X P ——— Nomenr‘la‘ture

LAY for 1 =ECI #1 = P/J 17k
Ascent Stage 2 = ECI #2 = P/J 173
3 = ECI #3 = P/J 172

LM-3



TABLE 1-II.- DRAWING SYMBOL STANDARDS (CONTINUED)

C/B, FUSES, AND MISC SWITCHES

Push-Button Circuit Breaker .
: Major

Coax Switch ~ S XXXXK Title

/ XXXXX 4——A Minor

I—----ﬁ---l Title
I XXX -
I L 4
—4 0 © 1-
I’ S XA 4———‘—'—Amperage
PWR BpNLx xxx 1—c/z
WO O N Number
RF Pnl
Number
RF
PWR
General Fuse
A Amperage

O\ _P—

Fusistor

0 Resistance
Baro Switch

AT

*%.—

Close XXX psi or altitude
Open XXX psi or altitude

LM-3
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TABLE 1-II.- DRAWING SYMBOL STANDARDS (CONTINUED)

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

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

State of Flag

Flag
Nomenclature

State of Flag

State of Flag

Flag Number
Panel Number

Two-Position Flag

State of Flag

Flag
Nomenclature

XXXXX <«—— sState 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 =—— DNote to explain

XXXXX all states of flag.
XXXXX
XXXXX <= Flag Number
XXXXX - Panel Number




TABLE 1-II.- DRAWING SYMBOL STANDARDS (CONTINUED)

8. MISCELLANEOUS SYMBOLS

Telemetry Bubble (LM Only)

D
—

Measurement
Number
Measurement Name
Measurement Range

or Event State
Ex. 1=Safe

HBR Sample Rate

XX X

~—

Measurements to GSE

GSE

Wire Resolver

1]

Sine Winding

X
&

Minus Sine

—
—

LBR Sample
Rate

SC 1 or
SC 2 for

Transformers
Core

Polarity dots
indicate out
of phase

03 go

Signal Conditioner

1l or 2

Measurement
Number

Title

Range

Cosine Winding

Overview Instrumentation Legend

Automatic
Control Only

PCM Only

Polarity dots
indicate in

phase
Amplifier
Pwr
Input Input
Output
Inverted
Input
Antenna
Name

(Type or Function)

Heater

~Ulr

Value (Watts)

PCM and Onboard

LM-3



TABLE 1-II.- DRAWING SYMBOL STANDARDS (CONCLUDED)

8 MISCELLANEOUS SYMBOLS (CONT.)

And Gate
=8
Nand Gate
—p—
Or Gate
______+}——
Nor Gate
T +o——

Exclusive Or Gate

|
\[J

1-20
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[LTR_ bR | ENGR | DATE | APPROVAL
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SELF ILLUMINATING BLACK )
DISCS COMMANDERS WINDOW
WHITE SPOT _
5 I — TEE-CROSS
PITCH AND YAW RED
ALIGNMENT
DIAMOND
DESIGN POINT FOR
PITCH AND YAW COAS BORE SIGHT.
ALIGNMENT
DIAMOND
— OUTER CIRCLE
ORIENTATION FOR RANGE AND ._—-—i\_
INDICATORS RANGE RATE ROLL ORIENTATION N =
INDICATORS T 2@
(3 PLCS) r & &
b \ ) \ e T :“'/’Q//
\ - \ "y Vacs X
BLACK / b = - S
GREEN - WHITE - DOCKING WINDOW ~ 0 + G
'
TARGET —\ P ! - t
4 BLACK BASE h y OUTER CIRCLE i
: p / FOR RANGE AND = I
RANGE RATE LANDING POINT +
1
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- ! .
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1
PERSPECTIVE OF LM: ACTIVE CSM (3-D) PERSPECTIVE OF LM MOUNTED CSM ACTIVE LM -Y AXIS oM N T R N
DOCKING ALIGNMENT TARGET (3-D) DOCKING ALIGNMENT TARGET ’ T \
L

¥

LM MOUNTED
CSM-ACTIVE DOCKING
ALIGNMENT TARGET

CREWMEN OPTICAL
ALIGNMENT SIGHT

PROBE

CSM
-Z AXIS
-
-
60°
*
+Z AXIS
csMm ]
s g csM
+Y AXIS
LM +Y AXIS
CSM MOUNTED FOSITION

LM-ACTIVE DOCKING
ALIGNMENT TARGET

CSM ACQUISITION
AND ORIENTATION
LIGHT (TYP)

LM -2 AXS \

——————— LM DOCKING
LIGHT (TYP)

> B

LM
X AXIS

Lm
+Z AXis

TRACKING LIGHT [ [3>
~

~N
LM COAS LINE OF SIGHT
(PRE-PITCHOVER POSITION)

CREWMAN OPTICAL
ALIGNMENT SIGHT
(INSTALLED IN THE
DOCKING WINDOW..)

DROGUE

LM+Y AXIS

LM COAS LINE OF
SIGHT POST PITCHOVER

CREWMAN OPTICAL ALIGNMENT SIGHT (COAS) b

DOCKING /
PROJECTED IMAGE ' \
TARGER @ AS IT APPEARS ON ! !
TARGET

3 LINE OF SIGHT
BARREL LOCK X L/H FORWARD WINDOW OR
AXIS DOCKING WINDOW b
RIGHT EYE
&

POSITION
-Z

RECTICLE PATTERN
AND ELEVATION SCALE

-y o — iy
N\
.7 MODULES
D TRACKING LIGHT-FLASHES AT 1 FLASH PER SEC
FOR A DURATION OF 20 MILLISECONDS THROUGH AN ANGLE
WINDOW FRAME OF 60° SOLID ILLUMINATION
D FUNCTIONAL SCHEMATIC FOR TRACKING AND DOCKING LIGHT

REF

/s

31 st
LIGHTING FOR COAS REF 3.1

COAS CAN BE MOUNTED IN DOCKING WINDOW OR
CMDR'S L/H FORWARD WINDOW
NOTES: D DOCKING LIGHT COLORS ARE:
STARBOARD (RIGHT) SIDE: GREEN
PORT (LEFT) SIDE: RED
AFT TOP: 1 WHITE
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DOCKING LIGHT LOCATION SHOWN ON
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S-BAND STEERABLE ANTENNA ~ VHF INFLIGHT
ANTENNA (2)
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A

LANDING GEAR UPLOCK
ASSEMBLY ATTACH POINT.
TYPICAL 4 PLACES

SENSING PROBE
STOWAGE LATCH
TYPICAL 4 PLACES

GMO064T LOCATED
ON +Z PRIMARY
STRUT ONLY

STOWED DEPLOYED
POSITION POSITION

TOUCHDOWN
SENSING PROBE
STOWED POSITION

FOR DETAILS SEE
SENSING PROBE - DEPLOYED
POSITION

NOTE: 4 PAD RESTRAINING STRAPS
HOLD PAD STABLE UNTIL

DEPLOYMENT INDICATOR
(GREEN UNBROKEN LINE
WHEN FULLY DEPLOYED)

LUNAR SURFACE SENSING PROBE

(TYP 4 PLACES) (DEPLOYED POSITION)
SENSING PROBE EXTENDS 53 IN
BELOW BOTTOM SURFACE OF THE
LANDING PAD

DOWN LOCK SWITCH

DOWN LOCK
ASSEMBLY

DEPLOYMENT INDICATOR
(RED UNBROKEN LINE WHEN
FULLY DEPLOYED)

DEPLOYMENT SPRING

DIRECTION OF TRAVEL

LANDING GEAR LOCK
STOWED POSITION

DEPLOYMENT TRUSS
ASSEMBLY

LTR[ DR

ENGR | DATE [ APPROVAL

I

¢/
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PRIMARY STRUT
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o
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=
o
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o
o3
%
et
=
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S

(C(C

LANDING PAD
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SECTION 4 PYRO SYSTEM NOTES
1. THE LM PYRO ELECTRICAL SYSTEM IS A SHIELDED FLOATING GROUND SYSTEM.
THE PYRO SYSTEM HAS TWO 30 VOLT BATTERIES RATED AT 0.75 AMP HOURS, ONE FOR SYSTEM A AND ONE FOR SYSTEM B. PYRO BAT A
IS LOCATED IN THE DESCENT STAGE, AND PYRO BAT B IS LOCATED IN THE ASCENT STAGE.
3. THE DESCENT WATER LINE AND ALL INTERSTAGE CABLES ARE ROUTED THROUGH THE INTERSTAGE CABLE CUTTER EXCEPT A FIVE FOOT DFI TM
CABLE WHICH HAS A PULL-AWAY PLUG REQUIRING 50 TO 200 POUNDS FOR RELEASE. THE OXYGEN AND GLYCOL LINES HAVE QUICK DISCONNECTS
AND ARE NOT PYROTECHNIC IN NATURE.
4. THE PROPULSION SYSTEMS (DPS, APS) WILL OPERATE PROPERLY FOR A SHORT TiME IN A PREPRESSURIZED BLOWDOWN MODE IF BOTH PYRO
BUSES FAIL TO ARM. THE APPROXIMATE TIMES ARE:
DPS - 17 SEC AT A 10% THRUST LEVEL
APS - 6 SEC

THE RCS SYSTEM WILL NOT OPERATE IN A PREPRESSURIZED BLOWDOWN MODE.
TABLE 4-T
PYROTECHNIC FUNCTIONS AND COMPONENTS
SYSTEMA SYSTEMB

NO.  FUNCTION COMPONENTS INITIATORS _INITIATORS
1 STAGING
EXPLOSIVE NUTS FOUR NUTS 0 4
EXPLOSIVE BOLTS FOUR BOLTS 4 o) ONEINITIATOR RER NUT-OR:BOLT
ELECTRICAL CIRCUIT  THREE INTERRUPTERS 3 3 TWO INITIATORS PER INTERRUPTER, ONE FROM 5YSTEM A AND ONE
INTERRUPTERS FROM SYSTEM B. ONE INITIATOR CAN OPERATE THE INTERRUPTER .
CABLE CUTTER ONE CUTTER 1 1 TWO OPPOSING BLADES, ONE POWERED BY SYSTEM A AND ONE POWERED
BY SYSTEM B, TWO TUBES INTERCONNECT THE CHARGES BEHIND EACH
BLADE SUCH THAT ONE INITIATOR CAN FIRE BOTH CHARGES BEHIND BOTH
BLADES. ONE BLADE CAN SEVER THE INTERSTAGE UMBILICAL .
2 RCS HE PRESSURIZE
RCS SYSTEM A TWO VALVES IN PARALLEL 1 1)  VALVES ARE THE SINGLE INITIATOR TYPE PLACED IN PARALLEL,
RCS SYSTEM B TWO VALVES IN PARALLEL 1 1§ ONE VALVE WILL PRESSURIZE THE SYSTEM.
3 DESCENT ENGINE
PRESSURIZE
CRYOGENICHE, PRESS  ONE VALVE 1
AMB HE PRESS ONE VALVE 1 1
OX ISOLATION VALVE ~ ONE VALVE 1 1
FUEL ISOLATION
VALVE ONENALYE. : 1 VALVE IS DUAL INITIATOR TYPE, ONE POWERED FROM SYSTEM A AND ONE
FUEL/VENT VALVE ONE VALVE 1 FROM SYSTEM B. ONE INITIATOR WILL OPERATE THE VALVE.
OX VENT VALVE ONE VALVE 1
4 ASCENT ENGINE
PRESSURIZE
HE PRESS TANK 1 ONE VALVE 1 1
HE PRESS TANK 2 ONE VALVE 1 1
OX ISOLATION VALVES  TWO VALVES IN PARALLEL 1 L] VALVES ARE DUAL INITIATOR TYPE WiTH ONE PORT PLUGGED. WITH THE VAL
FUELISOLATION TWO VALVES INPARALLEL. 1 1) N PARALLEL, ONE IS POWERED FROM SYSTEM A AND THE OTHER IS POWERE
VALVES FROM SYSTEM B. ONE VALVE WiLL PRESSURIZE THE SYSTEM.

TABLE 4-I0
DESCENT STAGE FUNCTIONS LOST AT STAGING
ALL INTERSTAGE CURRENT CARRYING CABLES AND ALL INTERSTAGE CABLES WHICH WOULD AFFECT THE ASCENT STAGE BY BEING GROUNDED ARE ROUTED THROUGH
THE INTERSTAGE ELECTRICAL CIRCUIT INTERRUPTERS AS FOLLOWS:

ELECTRICAL CIRCUIT INTERRUPTER NO1(P 174)

BAT 3 AND 4 POWER

ECA 1 AND 2 POWER

DESCENT ENGINE CONTROL ASSY (DECA)
GIMBAL DRIVE ACTUATORS (PITCH AND ROLL)
DESCENT ENGINE FUNCTIONS

PYROTECHNIC SYSTEM "A"

LUNAR PROBES

N o U AW N

* POWER IN PARALLEL TO BOTH DESCENT ECA'S THROUGH ECH'S 1 AND 2

OPERATIONAL TELEMETRY

GC0201V BAT 1 VOLT
GCoz202v BAT 2 VOLT
GC0203Vv BAT 3 VOLT
GC0204V BAT 4 VOLT
GC1201C BAT 1 CUR
GC1202C BAT 2 CUR
GC1203C BAT 3 CUR
GC1204C BAT 4 CUR
GC4361X BAT 1 HI TAP
GC4362X BAT 1 LOW TAP
GC4363X BAT 2 HI TAP
GCA4364X BAT 2 LOW TAP
GC4365X BAT 3 HI TAP
GC4366X BAT 3 LOW TAP
GCA367X BAT 4 HI TAP
GC4368X BAT 4 LOW TAP
GC9961U BAT 1 MAL
GC9962U BAT 2 MAL
GC9963U BAT 3 MAL
GC9964U BAT 4 MAL
GF3584P DES 07 PRESS
GF4581P DES H,0 QTY
GH1301X DPS ON
GH1311V MAN THRUST CMD
GH1313V PITCH GDA POS
GH1314V ROLL GDA POS

ELECTRICAL CIRCUIT INTERRUPTERNO 2 (P 173)

-

o v bW

®

BAT 1 AND 2 POWER

ECA 1 AND 2 POWER

SCIENTIFIC EQUIPMENT POWER SUPPLY

DESCENT ENGINE FUNCTIONS

SECONDARY LM/SLA ANTENNA TRANSFER RELAY

LANDING RADAR ELECTRICAL ASSY

DFI TELEMETRY

OPERATIONAL TELEMETRY
€Q3015P DPS START TANK PRESS
GQ3718T DPS FUEL 1 TEMP
GQ37197 DPS FUEL 2 TEMP
GQ42187 DPS OX 1 TEMP
G0A219T DPS OX 2 TEMP

ELECTRICAL CIRCUIT INTERRUPTER NO 3 (P 172)

n

w

PRIMARY Lil/SLA ANTENNA TRANSFER RELAY
DF! TELEMETRY
OPERATIONAL TELEMETRY

GF3587T DES 0, TEMP

GH1331V
GH1348X
GL9002U
GL9004y
GMO0064T
GM5000U
GN7521X
GN7557X
GN7563T
GQ3018P
GQ3025P
GQ3435pP
GQ3603Q
GQ3604Q
GQ3611P
GQ4103Q
GQ4104Q
GQ4111P
GQ4455Q
GY0201X
GY0231X

6Q6510P
GQ6806H
GQ7498Y
€Q7499Y

AUTO THRUST CMD
DPS ARM

P TRM FAIL *RCCA A
R TRM FAIL *RCCA B
LAND GEAR TEMP
LAND GEAR DEPLOY
LR RANGE BAD

LR VEL BAD

LR ANT TEMP

DPS HE REG PRESS
DPS HE REG PRESS
DPS HE PRESS

DPS FUEL 1 QTY
DPS FUEL 2 QTY
DPS FUEL PRESS
DPS OX 1 QTY

DPS 0X 2 QTY

DPS OX PRESS

DPS PROP LO

ED RLY AK1-K6

ED RLY A K7-K15

DPS TCP

VAR i) ACT POS

DPS PROP VLVS A/B AP
DPS PROP VLVS C/D AP

DWG 4.1
DETAIL SHEET 4.1.1
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ELECTRICAL SYSTEM NOTES

ASCENT BATTERY CAPACITY
300 AMP-HRS AT A TERMINAL VOLTAGE OF 28.0 T0 32.5VDC

DESCENT BATTERY CAPACITY
400 AMP-HRS AT A TERMINAL VOLTAGE OF 28.0 TO 32.5VDC

AC BUS CHARACTERISTICS

VOLTAGE 115+ 2.5 VAC

FREQUENCY 400 £2 HZ ON EXTERNAL SYNC
400 £10 HZ ON INTERNAL SYNC

ONBOARD BATTERY CURRENT READINGS

READ PANEL METER DIRECTLY WHEN MEASURING INDIVIDUAL
ASCENT BATTERY CURRENTS. DIVIDE PANEL METER
READING BY 2 WHEN MEASURING INDIVIDUAL DESCENT
BATTERY CURRENTS.

MALFUNCTION INDICATION LIMITS

A. OVER TEMPERATURE >145°+ 5°F (RESETS AT 125° + 5°F)
B. OVER CURRENT SEE FIGURE 5-2
C. REVERSE CURRENT >-10 AMPS FOR MORE THAN 5 SECS

(RESETS AT - 4 AMPS)

LIMITATION OF MALFUNCTION INDICATION

A. ADESCENT 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 BACK-UP FEED PATH, THE
BATTERY WILL NOT BE AUTOMATICALLY REMOVED FROM THE
LINE FOR AN OVERCURRENT BUT THE INDICATION WILL APPEAR
ON THE BATTERY CAUTION LIGHT AND ON TELEMETRY.
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TABLE 5-I.- LM SUBSYSTEM VOLTAGE

Subsystem

COMMUNICATIONS

CREW PROVISIONS
DISPLAYS
ENVIRONMENTAL CONTROL
ELECTRICAL POWER

INSTRUMENTATION (EXCEPT CAUTION AND

WARNTING)
CAUTION AND WARNING
DFI
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
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REQUIREMENTS

Voltage Required

DC AC
25 - 31.5 V -
20 - 32V 115 + 2.
25 - 31.5 115 + 2.
25 - 31.5 ==
ok - 32V -
20 - 32 V 115 + 2.
18 - 32.5 V —_
ek - 32V _
25 - 31.5 V 115 + 2.
22.5 - 32.5 V -
26.0 - 32.5 V _—
26.0 - 32.5 V _—
25.0 - 32.0 V -
25.0 - 32.0 V 115 + 2.
21 - 32V ——
22 - 32.5V 115 + 2,
20 - 32V -
ok - 32V _—
25 - 31.5 V -
ek - 32V —
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TABLE 5-I1. - CIRCUIT BREAKERS
p— LOAD AT 28 VDC OR 115 VAC HEET
BREAKER RATING [ WIRE TITLE BUS KL SYSTEM DRAWING LGAD

4CB) (AMPS) | GAUGE LMP, CDR,AC_| BUS NO. WATTS AMPS e

1 2 22 SIG CONDR 2 LMP INST 13 0.46 9.7

2 2 22 ABORT STAGE LMP SCS 4.8 MOM 0.17 MOM

2 2 22 ABORT STAGE CDR scs 2.2 MOM 0.08 MOM

4 50 10 X-LUNAR BUS TIE CDR X EPS Lilyly 15.8 MAX

5 50 14 X-LUNAR BUS TIE ur X EPS 362 MAX 12.9 MAX

6 3 22 ASC ECA CONT CDR EPS 84 MOM

7 3 22 ASC ECA CONT LMP EPS 84 MOM 3 MOM

8 5 20 DES ECA CONT CDR EPS 8L MOM 3 MON

9 5 20 DES _ECA 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 CLS
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 5 0.18 5

15 2 22 ASC_ECA CDR 5 0.18 5

16 2 22 DISPLAY (EPS) MP EPS 2 0.08

17 100 6 BAT FEED TIE LMP £pS VARIABLE VARIZ s
18 100 6 BAT FEED TIE CDR EPS VARIABLE cLs
19 100 4 BUS CROSS TIE LMP EPS VARIABLE

20 100 4 BUS CROSS TIE CDR EPS VARIABLE VARIABLE

21 2 22 DC BUS VOLT LMP INST NIL L

22 3 22 DC BUS VOLT CDR INST NIL L cLs
23 5 18 BUS TIE INV 1 AC A AC LOADS

24 5 18 BUS TIE INV 2 AC_A EPS AC_LOADS

25 100 6 BAT FCED TIE LMP VARIABLE cLs
26 100 6 BAT FEED TIE CDR EPS VARIABLE

27 2 ) AC BUS VOLT AC A INST NIL VL

28 10 16 AEA LMP sCs 9t 3 85
29 15 1 RNDZ RDR CDR PGNS 150 5. 117, 160°F

30 7.5 18 PRIM S-BAND PWR AMPL LMP COMM 69 55

31 5 22 S-BAND ANT (HEATER) LMP X COMM 51.7 ~L40°F-0°F cLs
32 2 22 PQGS (PROPUL) LMP PROP 16

33 2 22 CAMERA-SEQUENCE LMP CREW PROV 4 0.5

34 2 22 S-BAND ANT AC 8 COM 4 0.03 AC

35 3 22 ANT TRNFR A COR DF1 22.4 MOM 0.8 MOM

36 3 22 ANT TRNFR B CDR DF L 22,4 MOM

37 2 22 ENG ARM LMP 10.8 0.39

40 7.5 18 AELD A CDR 5CS 100 3.57

41 745 18 AELD B LMP 5CS 100 3.57

42 10 16 QUAD 4 TCA -B LMP PROP 4/TCA

43 10 16 QUAD 3 TCA -8 LMP PROP 112/TCA 4/7CA

41y 10 16 QUAD 2 TCA LMP PROP 112/TCA 4/TCA

4s 10 16 QUAD 1 TCA -B MP PROP 112/TCA 4/TCA

49 5 14 ISOL VLV -B LMP PROP 70 MOM 2.5 MOM

50 2 22 TEMP/PRESS/DISP FLAG LMP PROP 2.4 0.09

51 5 16 ASC FEED 1 (SYS A) CDR PROP 70 MQM 2.5 MOM

52 5 18 ASC FEED 1 (SYS B) LMP PROP 70 MOM 2.5 MOM

5-7



TABLE 5-11, - CIRCUIT BREAKERS - CONTINUED

LM-3

LOAD AT 28 VDC OR 115 VAC

CIRCUIT HEAT PRE-
BREAKER  |RATING | WIRE TITLE BUS XL SYSTEN DRAWING LOAD LAUNCH
[€e:D) (AMPS) | GAUGE LMP, CDR,AC_| BUS NO. WATTS ANPS WATTS POSITIO
53 5 ‘ 22 ASC HE PEG LMP PROP 28 MOM 1.0 MOM
sS4 5 16 CROSS FEED LMP PROP 0_MoM 2.5 MOM
59 10 16 ATT DIR CONT CDR scs 448 MAX 16 MAX
60 10 16 QUAD i TCA -A CDR PROP 112/TCA 4/TCA
61 10 16 QUAD 3 TCA -A CDR PROP 112/TCA 4/TCA
62 10 16 QUAD 2 TCA -A CDR PROP 112/TCA 4/TCA
63 10 16 QUAD 1 TCA -A CDR PROP 112/TCA 4/TCA
67 5 14 ISOL VLV -A COR PROP 70 MOM 2.5 MOM
68 2 22 DISPLAY (HEATER) LMP PROP 1 0.04
69 20 12 DECA PWR CDR scs 225 MAX 8.04 MAX
72 5 16 MAIN SOL -A CDR PROP 70 MOM 2.5 MOM
73 5 16 MAIN SOL -B LMP PROP 70 MOM 2.5 MOM
7t 5 14 DES HE REG/VENT CDR PROP 28 MOM 1.0 MOM
75 2 22 LOGIC PWR B LMP PYRO 5.6 0.2
76 Pl 22 LOGIC_PWR A COR PYRO 5.6 0.
258 (HTR) 9.21 258 19 00F R
79 20 12 ASA LMP X sCS 42 (ELECT) 1.5 42 CLS
80 2 22 ENG CONT CDR scs 10.5 0.28
81 2 20 ATCA (PGNS) CDR scs 2.0 0.07 2
82 7.5 18 ATCA LMP sCS 70 2.5 50
84 2 22 C0p SENSOR LMP ECS 1.0 0.04
85 2 22 SE AUDIO LMP CoMM 7.6 MOM/4.8 SS .27 MOM/0.17 S 4.2
86 2 20 CDR AUDIO COR CoMM 7.6 MOM/L4.8 SS .27 MOM/0.17 59 4.2
87 2 22 VHF A RCVR CDR COMM 1.2 0.04 1.2
88 2 22 GASTA CDR FLT DISP 8.1 0.29 8.1
96 5 20 GLYCOL PUMP SEC LMP ECS 30.5 1.09 30.5
97 2 22 FDAL (CDR) CDR FLT DISP 7 0.25
98 3 20 PRI_GLYCOL EVAP FLOW LMP ECS 70 MOM 2.5 MoM
99 2 22 CWEA LMP INST 1.4 0.41 11.4
102 2 22 PP LMP COMM 4.3 0.15 4.3
103 2 22 TEMP/PRESS DISPLAY LMP PROP 3.4 0.12
104 2 22 v LMP COMM 6 0.21
105 10 14 LDG RDR CDR PG 118 4.21
106 2 22 ENG FIRE OVRD CDR scs 5 0.18
107 5 20 CABIN FAN 1 CDR ECS 36.5 1.3 36.5
108 5 20 CABIN FAN 2 LMP ECS 36.5 1.3 36.5
109 2 22 CABIN FAN CONT LMP ECS 1.1 0.04
110 2 22 S-BAND ANT LMP COMM 0.7 0.03
111 5 18 PRIM S-BAND XMTR RCVR LMP COMM 33 1.17 32
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 B8 RCVR LMP coMM 1 0.04 1.
115 5 20 VHF A XMTR LMP CoMM 30 1.07 30
117 5 20 GLYCOL PUMP 1 CDR ECS 30.5 1.09 30.5
119 20 12 SUIT FAN 2 LMP ECS 163 5.82 163
120 2 22 SUIT FAN AP LMP ECS 3.6 0.13
121 2 22 POGS (RCS) CDR PROP 342 0.11
122 7.5 14 CDR PGNS 80 2.86 110




TABLE 5-11. - CIRCUIT BREAKERS - CONTINUED

LM-3

CIRCUIT - LOAD AT 28 VDC OR 115 VAC HEAT PRE-
BREAKER | RATING| WIRE TITLE BUS XL s DRAWING ! LAUNCH
(uce) (AMPS) | GAUGE LMP,CDR,AC | BUS NO. WATTS AMPS e £0SITION

123 2 22 RNG/RNG RT-ALT/ALT RT CDR FLT DISP 4.6 0.16

124 20 12 MU OPR DR X PGNS 202 7.2 200

125 2 22 PCMTE LMP INST 11 0.39 10.3

126 2 22 EVENT TIMER, SE FDAI LMP FLT DISP 8.5 0.3

128 5 22 FLOOD LMP X LIGHTING bl. b4 2.3 LS

129 2 22 DOCK WINDOW (HEATER) CDR EPS 22 0.79

131 3 22 SIG CONDR 1 COR INST 15.4 0.55 16.4

15.3 MATED 0.55 “ATED

132 2 22 SIG SENSOR LMP INST 11.5 STAGED 0.41 STAGED

133 2 22 X-PNTR (CDR) CDR FLT DISP i) 0.0

134 2 22 X-PNTR (SE) LMP FLT DISP 2.2 0.08

136 75 18 SEC S-BAND PWR AMPL COR comd 69 2.45 55

137 5 18 SEC S-BAND XMTR/RCVR CDR COMM 33 1.17 32

138 20 12 SUIT FAN 1 CDR ECS 163 5.82 163

140 2 22 DISP (ECS) LMP ECS 5. 0.31

141 5 20 GLYCOL PUMP 2 COR ECS 30.5 1.09 30.5

14 2 22 CDR FWR WINDOW (HEATER) AC A EPS 76 0.66 AC

146 2 22 ANVN/DOCK/COMPNT CDR X LIGHTING .5 MAX 0.77 MAX 4.5 CLs

147 2 22 MASTER ALARM LMP LIGHTING 7.2 26

148 2 22 ANVN/DOCK /COMPNT LMP LIGHTING 21.5 MAX 0.77 MAX 4.5 cLs

149 2 22 LDG GEAR FLAG CDR PYRO 0.1 0.004

152 2 22 SE_WINDOW (HEATER) AC b EPS 76 0.66 AC

153 2 22 DISPLAY (COMM) LMP COMM 3 0.11

154 A 22 SIG STR DISP COR PGNS 1 0.04

155 7.5 20 RDR OPR (HEATER) CDR b PGNS 92 3.29 —10°F+20°F

156 7.5 20 RNDZ STBY (HEATER) COR PGNS 81 2.89 —40OF-0°F s

157 5 20 LDG RDR (HEATER) CDR X PGNS 63 2.25 09F+20°F CLs

159 2 22 MISSION TIMER COR FLT DISP 2.5 0.09

160 20 12 TRACKING LIGHT LMP LIGHTING 224 8.0 109

161 5 14 IMU_STBY DR X PGNS 95 3.4 20, 130°F chs

162 5 20 VHF B XMTR COR CoMM 317 1.13 28.3

168 2 22 THRUST DISP CDR FLT DISP 2.2 0.08

169 2 22 HE/POGS DISP ACB PROP 6.7 0.06

181 30 10 R/D_INST (ALSO SEE CE229) CDR DFI 295 10.5 254

182 50 4 SCIENTIFIC EQUIP (DESC) Lvp EPS NOT YSED

183 30 8 BAL LOAD CROSS TIE LMP EPS VARIABLE VARIABLE cLs

184 0 8 BAL LOAD CROSS TIE CDR EPS VARIABLE VARIABLE CLs

185 5 18 3US TIE INV 1 AC B AC LOADS

186 5 18 BUS TIE THV 2 AC b £PS AC LOADS

188 2 22 COAS CDR CREW PROV 8.L 0.3

200 2 22 NUM AC © LIGHTING 4.6 0.06 AC

201 2 22 GASTA AC A FLT DISP 17.8 0.16 AC 17.8

202 2 22 TAPE RCDR AC A INST B 0.02 AC 7

203 2 22 AGS AC B SCS 3 0.03 AC 3

204 2 22 RNG/RNG RT-ALT/ALT RT AC A FLT DISP 8.8 0.08 AC

2 22 RNDZ_RDR AC A PGNS 14 0.1 10
2 22 DECA GIMBAL AC A sCS 86 0.75 AC
209 2 22 CDR FDAI AC A FLT DISP 4.5 0.04 AC
210 2 22 SE FDAI AC B FLT DISP 4.5 0.04 AC
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TABLE 5-T1. - CIRCUIT BREAKERS - CONCLUDED
CIRCUIT LOAD AT 28 VDC OR 115 VAC HEAT oRE—
BREAKER  [RATING | WIRE TITLE BUS XL SYSTEM DRAWING LOAD LAUNCH
(4cB) (AMPS) | GAUGE LMP,CDR,AC_| BUS NO. WATTS AMPS WATTS POSTTION,
211 2 22 INTGL AC A LIGHTING 97,2 0.35 AC
212 2 22 AOT LAMP AC A PGNS 4.6 0.04 AC
213 2 22 AOT (HEATER) CDR PGNS 5 0.18
y 214 2 22 AOT LAMP AC B PGNS 4.6 0.04 AC
k 217 2 22 AUTO TRNFR COR G
218 7.5 0 NUAD 1 RCS SYS A/B-1#% CDR PROP. 95.5 3.41
219 7.5 |20 QUAD 2 RCS SYS A/B-13% CDR PROP 95.5 3.41
220 7.5 |20 QUAD 3 RCS SYS A/B-1%% CDR PROP 95.5 3.41
221 7.5 |20 QUAD 4 RCS SYS A/B-1% COR PROP 95.5 3.41
222 7.5 |20 QUAD 1 RCS SYS A/B=2% LMP PROP 95.5 3.41
223 7.5 |20 QUAD 2 RCS SYS A/B-2 LMP PROP 95.5 3.41
224 7.5 |20 QUAD 3 RCS SYS A/B-2%% P PROP 95.5 3.4
225 7.5 |20 QUAD 4 RCS SYS A/B-2:X LMP PROP 95.5 3.41
226 2A 22 ORDEAL AC B PGNS 4 0.035 AC
227 27 22 ORDEAL CDR PGNS 4 0.14
228 2 22 UPDATA LINK CDR COMM 14 0.5
229 30A 10 R/D_INST (ALSO SEE CB181) CDR DFI 295 10.5 254
230 3 22 ATCA AGS P scs
231 5 12 ASC FEED 2 (SYS A) COR PROP
232 5 16 ASC FEED 2 (SYS B) LMP PROP
233 10 16 DES ENG OVRD P scs
234 5 20 SUTT FLOW CONT P ECS
k 235 2 22 SUIT CABIN REPRESS LMp ECS
¥XRCS THRUSTER HEATERS
WIRE CAPACITY
WIRE GAUGE  |SEA LEVEL [VACUWM (.65)
4 80 52
6 60 39
8 46 29.9
10 33 21.4
12 23 15
14 17 11
16 12 8.5
18 10 6.5
20 735 4.87
22 5 3.25
2
\—-—
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Figure 5-2.- ECA overcurrent trip limits.
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