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APOLLO
LUNAR MODULE SYSTEMS HANDBOOK

IM-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 ILM-8 handbook will be distributed to Flight Control and Flight Crew
personnel only.

The Lunar Module Systems Handbook is intended for specialized use by
flight controllers in real-time and near-real-time operations.

Comments concerning the contents of this document should be directed

to FC4/Mr. James E. Hannigan, Lunar Module Systems Branch, Building 30,
Room 2069, (713) 483-4626, for all sections except Section 8. Section 8
comments should be directed to FC2/Mr. Charles S. Harlan, Flight Control
Operations Branch, Building 30, Room 2026, (713) 483-3918.

This document is not to be reproduced without the written approval of

the Chief, Flight Control Division, Manned Spacecraft Center, Houston,
Texas.

Approved by:
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TABLE 1-I.- 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 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

ATTITUDE & TRANSLATION CONTROL ASSEMBLY
ATTITUDE

AUTOMATIC

AUXILIARY

AVAILABLE

AZIMUTH
BATTERY

BAND
BIPROPELLANT
BEACON

BITS PER SECOND

BITS PER SAMPLE

BACKUP

CONTROL ASSY X, X =1, 2, 3
CABIN

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

CABLE

CKT
CL
CLSD

cMD
CMDED
CNTL
o
COAS

COMM
comMpP
COND
CONT
CcooL

CSM
CTG
CUR
cw
CWEA

D/A
DAC
DAP
DB

DBM
DBW

DCA
DECA

DECR
DEDA
DEG
DEMOD
DES

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 OPTICAL 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 ENGINE
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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BASIC
TABLE 1-I.~ STANDARD ABBREVIATIONS AND ACRONYMS FROM LM DOCUMENTATION — CONTINUED

DET DETENT/DETECTOR FWD FORWARD

DFI DEVELOPMENTAL FLIGHT INSTRUMENTATION 6 GRAVITY

DFR DEADFACE RELAY GASTA GIMBAL ANGLE SEQUENCING TRANSFORMATION ASSY

DIFF DIFFERENCE /DI FFERENT 1AL GDA GIMBAL DRIVE ACTUATOR

DIG DIGITAL 6Ly GLYCOL

DIR DIRECT GMBL GIMBAL

DISCH DISCHARGE GND GROUND

DISP DISPLAY GOX GASEOUS OXYGEN

DIV DIVERTER GSE GROUND SUPPORT EQUIPMENT

DL DOWNLINK GUID GUIDANCE

DLAY DELAY HBR HIGH-BIT RATE

DPLY DEPLOY /DEPLOYED HE HELIUM

DPS DESCENT PROPULSION SYSTEM H/H ALTITUDE/ALTITUDE RATE

DSEA DATA STORAGE ELECTRONICS ASSEMBLY He MERCURY

DSKY DISPLAY AND KEYBOARD HI HIGH

ECA ELECTRICAL CONTROL ASSEMBLY HL HIGH LEVEL

ECI ELECTRICAL CIRCUIT INTERRUPTER HLD HOLD

ECS ENVIRONMENTAL CONTROL SYSTEM H,0 WATER

ED EXPLOSIVE DEVICE HSD HIGH-SPEED DATA

EKG ELECTROCARDI OGRAM HTR HEATER

EL ELECTROLUMINESCENT HV HIGH VOLTAGE

ELEC ELECTRICAL/ELECTRICALLY HVR HOVER

EMER EMERGENCY H/X HEAT EXCHANGER

EMI ELECTROMAGNETIC INTERFERENCE HZ HERTZ

EMU EXTRAVEHICULAR MOBILITY UNIT Ics INTERCOMMUNI CATION SYSTEM

ENBL ENABLE D 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 INERTIAL MEASUREMENT UNIT

ERR ERROR N INLET

EVA EXTRAVEHICULAR ACTIVITY NJ INJECTOR

EWA EXTRAVEHICULAR VISOR ASSEMBLY INCR INCREASE

EXT EXTEND INST INSTRUMENTAT 1 ON

F FAHRENHETT/FORWARD THRUSTING RCS ENGINE NV INVERTER

FA-1 FUSE ASSY 1 IRIG INERTIAL REFERENCE INTEGRATING GYRO

FA-2 FUSE ASSY 2 Is INSTRUMENTAT ION SYSTEM

FAIL FAILURE 1S0L ISOLATION

FDAT FLIGHT DIRECTOR ATTITUDE INDICATOR 1sS INERTIAL SENSOR SYSTEM

FITH FIRE-IN~THE-HOLE JETT JETTISON

FL FLAG JD JET DRIVER

M FREQUENCY MODULATION KHZ KILOHERTZ

FP FLIGHT PROGRESS L LEFT THRUSTING RCS ENGINE

FREQ FREQUENCY LAT LATITUDE/LATERAL



LM-8

BASIC
TABLE 1-.— STANDARD ABBREVIATIONS AND ACRONYMS FROM LM DOCUMENTATION - CONTINUED
LBR LOW-BIT RATE 0, OXYGEN
LCA LIGHTING CONTROL ASSEMBLY oB ONBOARD
LG LIQUID COOLED GARMENT oc OVERCURRENT
LDG LANDING 06 OUTER GIMBAL
LDR LUT DEADFACE RELAY 0GA OUTER GIMBAL ANGLE
L6C LM GUIDANCE COMPUTER OPN OPEN
LIM LIMIT/LIMITS OPR OPERATE
LIoH LITHIUM HYDROXIDE OPR ERR  OPERATOR ERROR
LLC LOW-LEVEL COMMUNICATOR oPs OXYGEN PURGE SYS
LLS LOW-LEVEL SENSOR ORDEAL  ORBITAL RATE DISPLAY-EARTH AND LUNAR
LMP LUNAR MODULE PILOT ouT OUTLET/QUTPUT
Lo LOW 0s¢ 0SCILLATOR
LONG LONGITUDE o/t OVERTEMPERATURE
LPD LANDING POINT DESIGNATOR OWR OVER
LR LANDING RADAR OVRD OVERRIDE
LsB LEAST SIGNIFICANT BIT OVHD OVERHEAD
LsSP LUNAR SURFACE SENSING PROBE ox OXIDIZER
LTG LIGHTING PA POWER AMPLIFIER
LuT LAUNCH UMBILICAL TOWER PAM PULSE AMPLITUDE MODULATION
LV LOW VOLTAGE PART PARTIAL
LVL LEVEL PBAT PYRO BATTERY
MAN MANUAL PBW PROPORTIONAL BANDWIDTH
MAP MESSAGE ACCEPTANCE PULSE PCM PULSE CODE MODULATION
MAX MAXIMUM PCMTEA  PULSE CODE MODULATION AND TIMING
o e ELECTRONICS ASSEMBLY
PCT PERCENT
MET MISSION ELAPSED TIME
MFC MAIN FEEDER CONTACTOR PENCS Eper g ¥ AR SR
il MANIEOLD PGNS PRIMARY GUIDANCE AND NAVIGATION SYSTEM
b GLTEEE CINE AT PFs PERCENT FULL SCALE
MEA MIDDEE GIMBAL, ANGLE PIPA PULSE INTEGRATING PENDULOUS
ACCELEROMETER
MIN MINIMUM PKG PACKAGE
MM MILLIMETER(S)
MOCR MISSION OPERATIONS CONTROL ROOM aP DIFFERENTIAL PRESSURE
MoD MODULATOR/MODULATION PLSD PULSED
MON MONITOR PLSS PORTABLE LIFE SUPPORT SYSTEM
PM PHASE MODULATION
MPS MAIN PROPULSION SYSTEMS C PP PREMODULATION PROCESSOR
MPX MULTIPLEX/MULTIPLEXER
MsB MOST SIGNIFICANT BIT PNLS PANELS
MSFN MANNED SPACE FLIGHT NETWORK PO POWER OUTPUT
MTR METER/MOTOR POS POSITION
PP PARTIAL PRESSURE
=) NEGATIVE PPS PULSES PER SECOND
NC NORMALLY CLOSED
NO NORMALLY OPEN PGS PROPELLANT QUANTITY GAGING SYSTEM
NORM NORMAL PRESS  PRESSURE
NRZ NON-RETURN-TO-ZERO PRF SULSE REPETITION FREQUENCY



PRIM
PRM
PRN
PROG
PROP

PSA
PSTA
PSID
PTA
PIT

PVR
PWR
PYRO
QD
QrY

QUAD

RC/0C
RCCRA

RCS

RCVR
RD
RDR
REC
RECD

REG
REL
RET
REV

RF
RFLT
RGA
RUB
RLY

RNDZ

RR
RRE
RS

RSVR
RUPT

RZ

S AND C
S~BND

LM-8
BASIC

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

PRIMARY

PULSE RATIO MODULATOR
PSEUDORANDOM NOISE
PROGRAM
PROPELLANT/PROPULS ION

POWER AND SERVO ASSEMBLY

POUNDS PER SQUARE INCH ABSOLUTE
POUNDS PER SQUARE INCH DLFFERENTIAL
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
RADAR
RECORDER
RECEIVED

REFERENCE
REGULATOR
RELEASE
RETRACT/RETURN
REVERSE

RADIO FREQUENCY
REFLECT/REFLECTED
RATE GYRO ASSEMBLY
RELAY JUNCTION BOX
RELAY

RENDEZVOUS

RANGE /RANG ING

RENDEZVOUS RADAR

RENDEZVOUS RADAR ELECTRONICS
REMOTED SITE

RESOLVER

RUPTURE

RETURN-TO-ZERO

SIGNAL AND CONDITIONING
S-BAND

8/c
SCA
SCERA

SCS
SCO

SEC
SEL

SEP
SEQ
SET
G

SHE
SHFT
SIG
SIN
SLA

$/0
SOL
sov
sP

SPA

S/S
SSR
ST
STBY
STGE

STR
STRB
SUP
SUSP
SVo

SW
SYNCH
SYS
TCA

TE
TEMP
THROT
TM
K

TLE
™
TOL
TRANS
TRNFR

SPACECRAFT
SIGNAL CONDITIONER ASSEMBLY !

SIGNAL CONDITIONING ELECTRONICS
REPLACEABLE ASSEMBLY

STABILIZATION AND CONTROL SYSTEM
SIGNAL CONTROLLED OSCILLATOR
SECONDARY / SECOND

SELECT

SEPARATION/SEPARATOR

SEQUENCE

SET/SETTING

STGNAL GENERATOR

SUPER CRITICAL HELIUM
SHAFT

SIGNAL

SINE

SPACECRAFT LAUNCH ADAPTER

SHUTOFF

SOLENOID

SHUTOFF VALVE

SPARE

SIGNAL PROCESSING ASSEMBLY

SAMPLES PER SECOND
STAFF SUPPORT ROOM
STATIC

STANDBY

STAGE

STRENGTH
STROBE
SUPPLY
SUSPENSION
SERVO

SWITCH

SYNCHRONIZATION

SYSTEM

THRUST CHAMBER ASSEMBLY
THRUST CHAMBER PRESSURE

TIMING ELECTRONICS
TEMPERATURE
THROTTLE

TOWER JETTISON MOTOR
TANK

TRACKING LIGHT ELECTRONICS
TELEMETRY

TOLERANCE

TRANSLATION

TRANSFER



TRUN
T/TCA
TTY

UDMH

AV
VAC
VAR

VCOo
VvDC
VEL
VHF
VLV(S)

VoL
VOX
VPI
VRMS
W

wB
W/B

XCVR
XMTR
XPNDR
<

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

TRUNNION

THRUST/TRANSLATION CONTROLLER ASSEMBLY
TELETYPE/TELETYPEWRITER

UPWARD THRUSTING RCS ENGINE
UNSYMMETRICAL DIMETHYLHYDRAZINE

ULTRA-HIGH FREQUENCY
VOLT

CHANGE IN VELOCITY
ALTERNATING CURRENT VOLTS
VARIABLE

VOLTAGE CONTROL OSCILLATOR
DIRECT CURRENT VOLTS
VELOCITY

VERY HIGH FREQUENCY
VALVE/VALVES

VOLUME

VOICE OPERATED RELAY
VALVE POSITION INDICATOR
VOLT ROOT MEAN SQUARE
WATT

WIDEBAND
WATER BOILER
CROSS/TRANS
TRANSCEIVER
TRANSMITTER
TRANSPONDER
PHASE

1-8
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BASIC



TABLE 1-II.- DRAWING SYMBOL STANDARDS

LM-8
BASIC
Line Designation 24 Buses and Grounds
Commander's Bus
Water
; ; V,
CDR
Oxygen IM Pilot's Bus
= \Y
. LMP
Nitrogen
N N
AC Bus-
Helium
\/ Voltage
115A OR B=—and Bus
Primary Coolant 400 ~ =——Frequency
Floating Bus
Secondary Coolant
Lo V
Fuel XXX Voltage
NN T
Hydrogen System Ground Signal Ground
122an fe o o
Steam |
S S S S -
Frame Ground
Suit Loop
R T R R G
SRR SR TRIRNEIR
Sense Lines Floating Ground
Oxidizer
& & X X X «=—— Name
Others .
(Identification) -
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TABLE 1-IT.- DRAWING SYMBOL STANDARDS - Continued BASIC

MECHANICAL SYMBOLS

Mechanical Filter

Burst Diaphragm

(

N Low Side

Venturi

M
W

Vent

N—
e

Thrust Neutralized Vent

/

Self-Sealing Quick;Disconnect

—D4

Quick Disconnect

Quick Disconnect.
Fill and Drain

g Cap

Fill and Drain

mTEE= Cap
SR TSR

Ball Valve
Actuator

May be shown
in depressed
or partially
depressed
position

Valves - Shown shaded in closed position

M Open N Closed



LM-8
BASIC

TABLE 1-II.- DRAWING SYMBOL STANDARDS - Continued

MECHANICAL SYMBOLS (CONT.)

Manual Valve

__._ﬂf<___

Check Valve

et | e ]

Check Valve with
Manual Override

T
e I

Orifice

(Flow Rate)

Pressure Regulator

Reduced psi

Pressure Regulator with
Manual Override

Relief Valve Pull Flow

Cracking
[ Reseat Pressure

— k=

1-11

Ball Valve

@

Ball Valve with
Internal Seal and Drain

6?

Three-Way Valve

Solenoid Operated Valve

(Three—Way)

Solenoid Operated Valve
(Two-Way )
:;; |

Name (Normal Position)
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BASIC
TABLE 1-IT.- DRAWING SYMBOL STANDARDS - Continued

L, PYROTECHNICS 5. RELAYS

Interstage Umbilical Cutter Momentary Contacts

—

\/ A
[X Latching Contacts
o—
OR Non-Latching Relay
(De-Energized)
woeeeed ) X Wire _O/‘)——
I Y S—
"D" for
Descent Stage
oo nis i |
W P *
e ———— D/\ e Nomenclature
Pipe
"' for J .
Descent Stage

Latching Relay

A — @A
T

"L" for Launch
Vehicle SLA

Electrical Circuit Interrupter (ECI)

| @
—_— A § X » ' T @g Nomenclature

"A" for CI #1 = P/J 1Tk
Ascent Stage CI #2 = P/J 173

N
non
e

1-12
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LM--8

TABLE 1-II.- DRAWING SYMBOL STANDARDS - Continued

C/B, FUSES, AND MISC SWITCHES

Coax Switch

Baro Switch
G

Close XXX psi or altitude
Open XXX psi or altitude

BASIC
Push-Button Circuit Breaker .
Major
XXEAK Title

. / COXXXXX <————-l\‘ Minor

e ama s e eessemee  Title

i
I XXX «——‘— Name
| g i
o
i XA 4————*—-—'— Amperage
PWR B pNLXx xxx N —c/s
W U G SN Number
RF Pnl
Number
RF
PWR
General Fuse
A Amperage

L

Fusistor

Q Resistance

—d Q0

1=~13
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BASIC
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

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
XXXXX all states of flag.

XXXXX
XXXXX < Flag Number

XXXXX - Panel Number

1=1%
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BASIC
TABLE 1-II.- DRAWING SYMBOL STANDARDS - Continued
8. MISCELLANEOUS SYMBOLS
Telemetry Bubble (LM Only) O ——
Measurement Core
Number ®
Measurement Name @
anl Measurement Range
or Event State .
\47 % sl ?olerlty dots
HBR Sample Rate indicate out
LBR Sample ol
Rate
& &
XX X \ SC 1 or ' 3 g
SC 2 for
Signal Conditioner
1l or 2 Polarity dots
Measurements to GSE Ingleane dn
phase
Amplifier
GSE Pwr
3 Measurement Input Input
temet—— Number
e Title Hnpas
Range Inverted
Input
Ant
ntenna Name

(Type or Function)

Wire resolver

Heater
Inputs Outputs
Rotor (stator) __r—l-J—1_J__

Value (Watts)

Overview Instrumentation Legend

PCM Onl
Automatic Y PCM and Onboard

Control Only [:]

1-15
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TABLE 1-II.- DRAWING SYMBOL STANDARDS - Concluded

8.  MISCELLANEOUS SYMBOLS (CONT.)

And Gate

e

Nand Gate

ot e s e
P .

Or Gate

¢ ¥y

Nor Gate

l%

Exclusive Or Gate

\16%

Blectroluminescent Light

Bk,

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.

2

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.



2 STRUCTURES



<V

PITCH AND YAW
ALIGNMENT
DIAMOND

ROLL
ORIENTATION
INDICATORS

F E l + D C l B
SELF ui;ggﬁmmmc BLACK _g]— ® - {
D o
WHITE SPOT ®
r TEE-CROSS TEE-CROSS A 6 )
4
RED \ q
PITCH AND YAW
ALIGNMENT \\
DIAMOND \
OUTER CIRCLE
FOR RANGE AND \\ Q @
RANGE RATE ROLL ORIENTATION
INDICATORS ’
(3 PLCS) "
ROLLED CURTAIN—/
GREEN BLACK WHITE -
TARGET
; RASE OUTER CIRCLE
BLACK FOR RANGE AND
RANGE RATE
COMMANDERS WINDOW
(LANDING POINT DES | GNATOR ON COAS MOUNT
COMMANDERS WINDOW ONLY)
PERSPECTIVE OF LM: ACTIVE CSM (3-D) PERSPECTIVE OF LM MOUNTED CSM ACTIVE LM -Y AXIS
DOCKING ALIGNMENT TARGET (3-D) DOCKING ALIGNMENT TARGET gglcxm(;

PROJECTED IMAGE
AS IT APPEARS ON
TARGET

i LINE OF SIGHT
BARREL LOCK 'x\< L/H FORWARD |
DOCKING WINDC
RIGHT EY

POSITION
"z

=¥ @ — +Y

N

MODULES

TARGET

¢ LM DOCKING
LIGHT (TYP)

LM MOUNTED
CSM-ACTIVE DOCKING
ALIGNMENT TARGET

CREWMEN OPTICAL

ALIGNMENT SIGHT PROBE

+Z

-—
- LM - Z AXIS -

= e
—— LM -y AXIS

TRA
FOR
OF ¢

CSM

FUN
REF

B>
>
~ [> LiGt
B>
>

CSM
=Y AXIS

LM
+Z AXIS LM COAS LINE OF SIGHT o

(PRE-PITCHOVER POSITION) .

CSM
+Y AXIS

DOC!

LM +Y AXIS |S:
Y
F
CSM CREWMAN OPTICAL
-X AXIS DROGUE ALIGNMENT SIGHT g
(INSTALLED IN THE
LM+Y AXIS DOCKING WINDOW.)
S LM COAS LINE OF
+Z AXIS +Y AXIS SIGHT POST PITCHOVER
CSM MOUNTED POSITION
LM-ACTIVE DOCKING
ALIGNMENT TARGET SIGNATURES D
DR dlscbn &8 uV |-
DSGN Bollss, © ol | I-
Qc . _/_'_l
ENGR :
CSM ACQUISITION o4 -
AND ORIENTATION
LIGHT (TYP) AP .
FEC 2
AUTH




3 F E | Vb | l B A
| LTR[ DR ENGR . DATE APPROVAL
[
SELF ILLUMINATING BLACK
DISCS
" TEE-CROSS TEECROSS
RED
| DESIGN POINT FOR
PITCH AND YAW COAS BORE SIGHT.
ALIGNMENT
DIAMOND
OUTER CIRCLE
FOR RANGE AND
RANGE RATE ROLL ORIENTATION
INDICATORS
(3 PLCS) “
o
\\ ROLLED CURTAIN—/ CuT ot P
: /
GREEN BLACK WHITE . * Gk
TARGET : iy : 5%,
: BA3E OUTER CIRCLE -
/ BLACK /‘— FOR RANGE AND DOCKING WINDOW ~ T - 735
RANGE RATE . ] ~10
~ COMMANDERS WINDOW chob b b m o = fmal0
(LANDING POINT DES|GNATOR ON R W ( i
COMMANDERS WINDOW ONLY) T Z10
> + N
- | ~N
PERSPECTIVE OF LM: ACTIVE CSM (3-D) PERSPECTIVE OF LM MOUNTED CSM ACTIVE LM -Y AXIS - . T .
DOCKING ALIGNMENT TARGET (3-D) DOCKING ALIGNMENT TARGET DOCKING “ u
L PROJECTED IMAGE R S
LM DOCKING /AS IT APPEARS ON -
e
LIGHT (TYP) D @ TARGET
LINE OF SIGHT
LM MOUNTED
CSM-ACTIVE DOCKING BARREL.EQCK o L/H FORWARD WINDOW OR
ALIGNMENT TARGET BOCKING WINDOW
RIGHT EYE

CREWMEN OPTICAL
ALIGNMENT SIGHT PROBE

M - Z AXIS
L i
\

LM -y AXIS

CSM
~Z AXIS

M
+Z AXIS

cS [ ]
+Z AXIS ' CSM
+Y AXIS
LM +Y AXIS

LM COAS LINE OF

CSM MOUNTED POSITION

LM-ACTIVE DOCKING
ALIGNMENT TARGET

CSM ACQUISITION
AND ORIENTATION
LIGHT (TYP)

DROGUE

SIGHT POST PITCHOVER

CREWMAN OPTICAL
ALIGNMENT SIGHT
(INSTALLED IN THE

LM+Y AXIS DOCKING WINDOW.,)

P
LM COAS LINE OF SIGHT
(PRE-PITCHOVER POSITION)

WINDOW FRAME

CREWMAN OPTICAL ALIGNMENT SIGHT (COAS) b

NOTES:

POSITION
-Z

=Y o —— +Y

N\

RECTICLE PATTERN
AND ELEVATION SCALE

MODULES

+Z

AV VA VAR VAR V4

TRACKING LIGHT FLASHES AT 1 FLASH PER SEC
FOR A DURATION OF 20 MILLISECONDS THROUGH AN ANGLE
OF 60° SOLID ILLUMINATION

FUNCTIONAL SCHEMATIC FOR TRACKING AND DOCKING LIGHTS

REF
JZs
3l QZS
LIGHTING FOR COAS REF 3.1

COAS CAN BE MOUNTED IN DOCKING WINDOW OR
CMDR'S L/H FORWARD WINDOW

DOCKING LIGHT COLORS ARE:
STARBOARD (RIGHT) SIDE: GREEN
PORT (LEFT) SIDE: RED
AFT TOP: 1 WHITE
FORWARD FACE: 1 WHITE, 1 YELLOW
DOCKING LIGHT LOCATION SHOWN ON
STRUCTURES DWG 2.2

SIGNATURES

DATE | NATIONAL AERONAUTICS & SPACE ADMINISTRATION

DR PRelacbm 4.8 ety

-1 MANNED SPACECRAFT CENTER - HOUSTON, TEXAS

DSGN Bolls, © oQw | (-17-4Y

Qc
ENGR

2%

24 DOCKING AND EVA AIDS

AP
FEC
AUTH

| 1508

L) 7.49 M SIZE | DWG NO,

J FIGURE 2-I

LM-8

38.5X 21.25| PAGE  2-1 [SHEET  10F 1




DD cc BB AA z X | v |
LTR[DCN] DR | ENGR | _ DATE
I | | |
COMMENTS:
H,0 NO 1 2
2 OX A HE A
612 225 202 82 406 206 711 STOWED 705 228 354 4501 355
600 228
. FUEL A 4
- 353 H,0
3 705
\ / 7
502 209 230
o0 . T o
s 5
9 : \ / 227 [ 352
16 JANERD 404 t
\ ‘ . 713 227 4
59 A
) y ®
N o
g ol 351 s S5 713 .
R X =254 RCS THRUSTER PLANE
Sy % 9 220 A by
T i
| 1 o
yo7 i . o 513 218 28,30,
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STOWAGE CONSOLE = o \
3 e 420 234 !
1 . g
(,',,_— i & 357 259 262 3
303 217 410 412 615 BTRY B RELAY 201
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< 211
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73 -
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803
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MANNED SPACECRAFT CENTER . HOUSTON, TEXAS DR x " L 2 |i-1n-69 21
[0SCN Aoty [ Doller 1747
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LOCATIONS

SIZE

DWG NO
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APP¢ )
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AUTH /
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CONFIGURATION

INTERIM STOWAGE ASSY
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711
oX A HE 711
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406
H,0 NO 2
705 712 L 619
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209\ 26
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l 200
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TABLE 2-1. - LM EQUIPMENT MATRIX

ITEM NOMENCLATURE ZONES | ITEM NOMENCLATURE ZONES
1. CREW PROVISION/DISPLAYS
1 COR'S MAIN FLIGHT PANEL (PANEL 1) o4 87 DSKY PANEL GUARD Q2,55
2 S E MAIN FLIGHT PANEL (PANEL 2) P4 88 SPARE COAS LIGHT BULB 881
3 CDR AND SE LOWER MAIN FLIGHT PANEL (PANEL 3) P2 89 | MAIN PANEL/CABIN FLOODLIGHTS (2) 4,55
4 CDR AND SE LOWER CENTER PANEL (PANEL 4) Q2 90 | FWD PANEL FLOODLIGHTS (2) 2
5 COR'S LIGHTING CONTROL PANEL (PANEL 5) R2 91 CIRCUIT BREAKER FLOODLIGHTS (27) P4
6 SE ABORT GUIDANCE PANEL (PANEL 6) P3 92 | SIDE CONSOLE FLOODLIGHTS (6) P3
7 SE LOWER SIDE CONSOLE (PANEL 12) ccs 93 MODULARIZED EQUIPMENT STOWAGE ASSEMBLY (MESA) 03
8 SE CENTER SIDE CONSOLE (PANEL 14) ccs 94 DOCKING TARGET R/A DEVICES 06
9 SE CIRCUIT BREAKER PANEL (PANEL 16) DD5 95
10 CDR'S LOWER SIDE CONSOLE (PANEL 8) s5 96 | TRACKING LIGHT E5,55
1 CDR'S CIRCUIT BREAKER PANEL (PANEL 11) ss 97
12 FLIGHT DIRECTOR ALTITUDE INDICATOR (2) P4 98 DOCKING LIGHTS - WHITE (2) (1 FWD +Y AND 1 AFT) C6,H5
i NS TOMBLTEHAR) pars | 90 DOCKING LIGHT - YELLOW (FWD -Y) ES
i TS TARTERUTTON 3 100 | DOCKING LIGHT - RED (-V) E4
15 | ENGINE RATE OF DESCENT SWITCH R3 304 | IDRCKINGFGHT=HREENICY 48
¥ || CUARESHETISE) o5 102 | GIMBAL ANGLE SEQUENCE TRANSFORMATION ASSY AND COLD PLATE s5
17 | AN ELEHT AN SHOCR SN TEE) o 103 | STABILIZATION AND CONTROL ASSY NOS 1 AND 2 (ASC STAGE) s5
18 | PLSS IN RECHARGE STATION pous | 104 | DOCKING TARGET 06
ig 5 SRR AR TR s 105 | STABILIZATION AND CONTROL ASSY NO 3 (DSC STAGE) A4,N5
20 PLSS ON FLOOR K3 Loy | RH5SC ahe
109 | LHssc U2
S a2 110 | COASFILTER BB1
22 NEEDLE NOSE PLIERS V1 111
23 UTILITY TOWEL ASSY (1Y) 12
24 EVA WAIST TETHER, LUNAR EQUIP CONVEYER ASSY, PILOT PREFERENCE KIT 004 113 | LUNAR SURFACE TOTE BAGS M5
25 | 16MM REMOTE CONTROL CABLE D5 ::‘; IE'S;ST"’:O‘;'Z:?;SER 3’1‘2
26 | LUNAR BOOTS (2 PAIR) - STOWED Usse | 0% | notk STonaGE Sii
27 16mm FILM MAG AND PASSIVE RADIATION DOSIMETER 005 s s
28 EXTRAVEHICULAR GLOVES ~ STOWED vaxs | 118 AN THANSEERHAG v
29 MIRROR 005 119 | 16MM DATA ACQUISITION FILM MAGAZINE v2
30 EMU MAINT KIT AND PURGE FITTINGS U4,k3 | 120 | IN-SUIT DRINKING DEVICE v2
2 121 | 16MM TRANS BAG v1
32 INTERIM STOWAGE STRAPS . AA2 122 TEMPORARY STOWAGE BAG Y1
33 PILOTS PREFERENCE KIT i;j stg?‘;’i\'g“ SHORTING PLUGASSY. ::
34 INTERIM S TOWAGE STRAPS 005
125 | INTERM STOWAGE ASSY
35 EV VISORS (STOWED) U4,K3
36 | PLSS CONDENSATE CONTAINER ASSY us L (VEHICEEIDESIGIBINEECRATIGN
S Eo08 us,opa | 200 | DESCENT sTAGE wa
18 201 ASCENT STAGE Wi
39 WATER PROBE (ON END OF PLSS H,0 REFILL HOSE) Qs s || e antE LIILNE So3E06
2 203 | INTERSTAGE SUPPORTS A4,E4
40 || ICHEGKEISY i 204 INTERSTAGE CONNECTION POINTS (4) (SHOWN THUS 4 ) H4,L4,
a1 PILOTS REFERENCE KIT BB2 M3N3,04
42 FLIGHT DATA KIT (LM FLIGHT PLAN AND PROCEDURES) 75 205 | FORWARD HATCH 2,54
43 RENDZ RADAR ANTENNA RELEASE Q4 206 UPPER HATCH T6,886
44 SEQUENCE CAMERA POWER CORD P4 207 ENGINE COVER P6
% || Eieeievwrencs s 208 | FORWARD WINDOWS (2) R3,55
46 DESIGN EYE (SHOWN THUS --) R4 ,P4 209 DOCKING:WINDD 4,56,25
. 210 | ASCENT ENGINE BLAST DEFLECTOR U4,BB4
47 EVA LANYARDS An2 211 OUTRIGGER ASSY wa
48 LANDING POINT DESIGNATOR R4 212 PROPELLANT FUEL TANK (A/S) E4,14
49 OVERHEAD DOCKING RETICLE T2 213 | PROPELLANT OXIDIZER TANK (A/S) H4,L4
50 16MM CAMERA/PK onsuiT | 214 | PROPELLANT OXIDIZER TANK (2-D/S) N3,N5
- WEDIGAL PAGKAGE T6 215 | PROPELLANT FUEL TANK (2-D/S) M3,03
s MONDELAR o 216 | FLOOR - COCKPIT D4
53 URINE COLLECTION ASSY (SMALL) sq;pps | 227 | FLOOR-EQUIPMENT TURNEL Hbd
| 218 | ELECTRICAL REPLACEABLE ASSY (ERA) RACK wa
54 ||| iAGTIGUARD P4 219 | DOCKING DROGUE T6
55 PGA URINE DRAIN LINE - STOWED v4 220 | THERMAL SHIELD 75
56 | URINE TRANSFER VALVE 4 221 BASE HEAT SHIELD (0/S) B8B3
57 222 | DESCENT ENGINE MOUNT cc3
q 223 | SCIENTIFIC EQUIPMENT BAY L5
5 224 | RCS THRUSTER CLUSTER MOUNT 43
225 | NAVIGATION BASE cce
60 | SAMPLE RETURN CONTAINER S | Sl o
61 RESTRAINT CORD - STOWED (2) P2t || agr | eANG ANTENNAMOUNTSE) i
62 EVA RETRACTABLE TETHER v2 228 VHF ANTENNA MOUNTS (2) X6,X6
63 CONSTANT FORCE TAKE-UP REEL (2) P2 229 PROPELLANT TANK MOUNTS A/S A5,D5
64 TAKE-UP REEL LOCKING CONTROL (2) Q2 230 | RCS TANK MODULE (2) ws
65 PULLEY SYSTEM (2) @ 231 PROPELLANT TANK SUPPORTS D/S La
66 | OVERHEAD DOCKING CONNECTION (RESTRAINT) R3 gg; E;%EAMS;:LC;‘I‘_"D‘"G GEAR ii3
67 | ARMRESTS - FLIGHT POSITION (4) P3 201 | Bos PLUNE BEFLESTORITVEIGAD 5
68 CONTINGENCY SAMPLE RETURN CONTAINER b
69 | ARMRESTS - STOWED POSITION (4) s5 AL, MEGHANICAL DESIGH
70 | ARMREST ATTENUATION CYLINDERS (8) P2 250 | LANDING GEAR 003
n UTILITY LIGHTS 4 251 | PRIMARY STRUT 003
7 | e m (355 | Semiowew russ oo
73 | FIXED LADDER 6323 | 254 | Lanoig PAD up3
74 | LMsYsDATA i
75 PLATFORM AND HANDRAILS z4 256 INTERSTAGE UMBILICAL GUILLOTINE 14,03
76 |  EXTERNAL HANDGRIP (2) 24 257 | LUNAR SURFACE SENSING PROBE (LSSP) 003
77 HANDGRIP - COCKPIT FLOOR (3) sa 258 | LSSP UPLOCK MECHANISM 003
78 HANDGRIPS ~ FWD CONTROL PANELS (4) p3 259 | PYRO BATTERY (2) 13,wa
79 HANDGRIP - COCKPIT CEILING Ro,T6 | 260 | GRoUND LINE Coa
o | v 5 |0 | meme oS “
BL || HANDGRIP=ZRTIPREY POT6 | 263 | INTERSTAGE NUT AND BOLT (4) W'
82 | HANDGRIP - ECS PACKAGE - FWD cce 264 | LANDING GEAR UPLOCKS (4) cc3
83 | HANDGRIP - ECS PACKAGE - UPPER a8k
84
85 | FWD WINDOW SHADE (2) Pa,s5
86 | DOCKING WINDOW SHADE R4,TS

10F 2




0) N M L K
TABLE 2-1. - LM EQUIPMENT MATRIX
ITEM NOMENCLATURE zoNEs | ITEm NOMENCLATURE ZONES 6
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 To
303 | ASCENT ENGINE B84 608 | COUPLING DISPLAY UNIT AND COLD PLATE u4 A
304 | HELIUM PRESSURIZATION MODULE (A/S-2) AS 609 | DISPLAY AND KEYBOARD ASSY (DSKY) Q2
305 | SUPERCRITICAL HELIUM PRESS MODULE (D/S) 04 610 | 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 s}
J5KS | 12 | RATE GYRO ASSY AND COLD PLATE cco
307 | SUPERCRITICAL HELIUM STORAGE TANK (D/S) 83,95 | g3 | arTivuve conTROLLER ASSY ) e
308 | DESCENT AMBIENT START TANK 04,A4 | 614 | TRANSLATION/THRUST CONTROLLER ASSY (2) TTCA 3.
309 | DESCENT OXIDIZER TANK RELIEF VALVE VENT 04,A4 | 415 | DESCENT ENGINE CONTROL ASSY (DECA) Ad,AAG m géglgisviﬂslé ;I',lé:# I[
310 | DESCENT FUEL TANK REU&F V';EXETVIS:TCONTROL 06,82 | 616 | ATTITUDE AND TRANSLATION CONTROL ASSY (ATCA) Q2
350 | HELIUM PRESSURIZATION MODULE (2) X6 617 | GIMBAL DRIVE ACTUATOR M5,M3, 617 421
351 THRUSTER CLUSTER ASSY (4) z5 A Sl 113 GOX
352 FUEL SERVICE PANEL (2) ws 618 ABORT ELECTRONIC ASSY P2 5 422 3)1(4 ! NO 1
555 || iSoerOeL R 1a,04,x3| 619 | ABORT SENSOR ASSY AND COLD PLATE s5 6.1
sed | Wes oxbizER TANiCE 14.1a.x3| 620 | DATAENTRY AND DISPLAY ASSY (DEDA) P3 207 206 -4
355 | RCS HELIUM TANK (2) i4,14,x3| 621 | ASCENT ENGARMING ASSY R2 HE
356 | PROPELLANT QUANTITY GAGING SYSTEM CONTROL UNIT 03 622 |  AEA RESTART DIODE R2 i NO1 i X
357 | OXIDIZER SERVICE PANEL (2) X4 623 | ATCA RESISTOR IX. COMMUNICATIONS P2 L-R 02 + 7
358 DESCENT FUEL/HELIUM HEAT EXCHANGER 700 S-BAND TRANSCEIVER Pl GLYCOL SUPPLY 407 % P VO 1 o
701 |  S-BAND POWER AMPLIFIER AND DIPLEXER P2 GLYCOL RETURN 555 558 /f’ N
702 VHF TRANSCEIVER AND DIPLEXER Q1 308 DES 432
. R SRS 703 |  SIGNAL PROCESSOR ASSY P1 é]MSQETN:I{ANK R 430 {
‘ 704 | S-BAND STEERABLE ANTENNA 16 () 810 213
400 | SUITICIRCUIT ASSY. RO.BBE | 705 |  VHF INFLIGHT ANTENNA (2) W5,Y6 204 <=7 354 5
401 | SUIT WATER COOLING ASSY Qs
s ||| i HOSEETEL O & 706 |  RANGING TONE TRANSFER ASSY p-1 309 DES OXID RCS B
707 | S-BAND ERECTABLE ANTENNA J2,M3 TANK RELIEF 0X S = =
403 |  UMBILICAL HOSES (2) - DONNED 3 -
5 708 v3 VALVE VENT 204 355 ™~ [
404 |  CABIN PRESSURE RELIEF AND DUMP VALVE (2) P25 [ oo RCS B
405 | CABIN PRESSURE SWITCHES AAS A HE L :
406 |  WATER TANK (2-A/5) us,886 | 1, EVA ANTENNA 66,X6,U6 4 Hi N
407 WATER TANK (D/S) D4,L5 712 EVA ANTENNA CONTROL HANDLE Q6 1 - \
408 | WATER CONTROL MODULE RS 713 | S-BAND INFLIGHT ANTENNA (2) W5,25 +Y R =Y +Y -
409 | CABIN TEMPERATURE CONTROL VALVE Qs 714 !
410 [ COOLANT REGENERATIVE HEAT EXCHANGER 884 715 | DIGITAL UPLINK ASSY Q2 /
411 | SUIT TEMPERATURE CONTROL VALVE Qs Sk-a ||/
412 | COOLANT RECIRCULATION ASSY 884 353 | _J/
413 |  PRIMARY WATER BOILER 86 RCS B 2l
414 |  SECONDARY WATER BOILER c6 %. INSTRUMERTATION _> 231 FUEL = -
415 [ PRI GLYCOL/ACCUMULATOR e 800 | CAUTION AND WARNING ELECTRONIC ASSY (C&WEA) Q2 o
416} |, SECGLYCOLACOUMIEATOR ce 801 | DATASTORAGE ELECTRONIC ASSY (DSEA) AND COLD PLATE P6 N =
417 | WATER SERVICE AND GAS CHARGING PORTS (4-A/S, 2-D/5) 04,x3 | g0 - ~ , \
418 | GLYCOL FILL PORTS (4-A/5) AS ] 005 e )
419 | STEAM VENT (AFT EQUIPMENT BAY) 86 o6 || SERIERCETAMERDR EXTRA ST STOWARE 005 MO 1 215 N S .
420 |  FILTER - SECONDARY COOLANT LOOP AAd 45 FUEL AL
421 GASEOUS OXYGEN TANKS (2) (A/5) ‘;‘\55’,355, - SCIENTIFIC EQUIPMENT BAY 03,W3 NO 2 - A
ios | oS 4,05 | 807 | PULSE CODE MODULATION AND TIMING EQUIPMENT ASSY (PCMTEA) Q
g || PSS WATERSILLVALYE a5 808 | SIGNAL CONDITIONING AND ELECTRONIC REPLACEABLE ASSY NO 1 (SCERA-1) a1 3 - 503 |
52| TR R S SO SEE Ad,Ang | B9 | SIGNAL CONDITIONING AND ELECTRONIC REPLACEABLE ASSY NO 2 (SCERA-2) Q1
425 | 0. AND GLYCOL (3) INTERSTAGE DISCONNECTS waom |20 | BIERIELESK ti s 811 214 5
255 | RRSMATERRERILL HUSE p 811 | MODULAR EQUIPMENT TRANSPORTER N3 oxX
427 | PLSS OXYGEN REFILL HOSE P6 WO 204 613
428 | OXYGEN CONTROL MODULE (A/S) R6
429 STEAM VENT AS 28,30,35
430 | LIOH CARTRIDGE 5TOWAGE ECS SIZE L4
431 | ops @) us HAVA I
432 | GLYCOL PUMP PACKAGE L4 : 1
4
VI, ELECTRICAL POWER
500 | INVERTER (2) a1
501 | ELECTRICAL CONTROL ASSY (A/5-2) Q2
502 | ECS RELAY BOX L5,AAS S
503 | RELAY JUNCTION BOX (INCLUDES DFR) L3 2
504 | ELECTRICAL CONTROL ASSY (D/5-2) 13,3
505 | BATTERIES (A/5-2) a1 /
506 | BATTERIES (0/5-4) 13,3 N
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 Q5 +Z
511 | AUXILIARY SWITCHING RELAY BOX Qs —
512 | FUSE ASSY SENSOR POWER (2)A/S A5
513 | DEADFACE RELAY A/S 13,24
VIL. GUIDANCE NAVIGATION AND CONTROL
600 | RENDEZVOUS RADAR ANTENNA ASSY z6
601 | RENDEZVOUS RADAR ELECTRONICS ASSY B2 1
602 | LANDING RADAR ANTENNA ASSY b3
603 | LANDING RADAR ELECTRONICS ASSY o
604 | INERTIAL MEASUREMENT UNIT (CONTAINS 3 IRIG'S AND 3 PIPA'S) L
20F 2
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MESA ATTACHMENT
POINT (TYPICAL)
MET THERMAL BLANKET VELCRO HOOKS YELLOW LANYARD NO 1 LANYARD NO 2
@ (NEUTRAL COLOR)
HASSELBLAD
—— s
MESA PIP PINS
ATTACHMENT S R R RS TSNS e —m s = NO 2 AND NO 3

VELCRO HOOKS

=

PIP PINNO 6
(LEGS AND HANDLE BRACKET)

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

NOTE:

LSM STOWAGE

RIGHT DRAW-BAR
ASSEMBLY

PIP PIN LOCATIONS

MET BLANKET
DOOR

POINT —

f

\{

»

>

5y

PIP PINNO 1
YELLOW LANYARD NO 1
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— == — e
PIP PIN
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WHEELOCK PIP
PINS NO 4 AND NO 5

MET BLANKET LOOP

Z

VELCRO HOOKS

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

WEIGH BAG NO 2
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STOWAGE BAG
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STEREO
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TD NO 3

AFT
RIGHT
SIDE
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FORWARD
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L N

ANTENNA CYLINDER
39 INCHES X 10 INCHES DIAMETER
(13,5 EARTH LBS)

UNSTOWED CONFIGURATION

TO UNSTOW:

. REMOVE AND DISCARD SPACECRAFT THERMAL BLANKET
. RELEASE FASTENERS AT ANTENNA BASE

EXTRACT ANTENNA BY GRASPING FOLDABLE HANDLE
AND PULLING UNIT OUT AND DOWN TO CLEAR LEDGE

. LOCK FOLDABLE HANDLE INTO POSITION WHILE HOLDI NG

ANTENNA BY DEPLOYMENT BAR

{<¢————— CARRYING HANDLE

-

v B

owvw N o

LEGS EXTENDED

. ROTATE ANTENNA TO VERTICAL AND SET UNIT DOWN ON

FOLDABLE HANDLE

. POINT ORIENTATION ARROW ON TOP CAP TOWARD EARTH,

WITH ANTENNA HELD VERTICAL

. REMOVE TOP CAP AND FOAM RING:

A. RELEASE CLAMP ON EACH TRIPOD LEG
B. PRESS BUTTON ON RESPECTIVE LEG ENDS,
PROTRUDING THROUGH TOP CAP

. DISCARD TOP CAP AND FOAM RING
. CHECK ORIENTATION ARROWS ON RIB PROGRAMER POINT

TO EARTH

CAUTION
TO PREVENT DAMAGE TO HELIX ELEMENT, DO NOT TOUCH
ELEMENT WHEN EXTENDING COAXIAL FEED ASSEMBLY
RAISE INNER SECTION OF FEED ASSEMBLY TO FULL HEIGHT
AND ENGAGE LATCHES

. APPLY SLIGHT DOWNWARD PRESSURE ON MAST TO CHECK

POSITIVE LOCK CONDITION

RAISE OUTER SECTION TO FULL HEIGHT AND ENGAGE LATCHES
. CHECK OUTER SECTION POSITIVE LOCK CONDITION
. EXTEND TELESCOPED SECTION OF EACH LEG TO PRESELECTED

MARK AND ENGAGE LEG CLAMPS

1;

INPOSITION FOR PROTECTIVE
BLANKET REMOVAL

REMOVE VELCRO STRIP SECTIONS AND ALLOW EACH LEG TO
FALL TO SURFACE

2. REMOVE AND DISCARD THERMAL SHIELD

NOTE
CONFIRM ORIENTATION ARROWS ON RIB PROGRAMER POINT
TO EARTH




B | A

D ALLOW EACH LEG TO
LD
1B PROGRAMER POINT

Nouw & W N-

e

10,
11,
12.

13,
15
16.
17,

IN POSITION FOR
REFLECTOR DEPLOYMENT

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

HIGH DETENT POSITION

. SET ANTENNA ONTO LUNAR SURFACE AND CHECK STABILITY

AT REST

. REMOVE DEPLOYMENT BAR BY RELEASING QUARTER-TURN

FASTENER AND ROTATING BAR OUTWARD

. LOWER RIB TIP PROTECTOR TO CLEAR TEE BAR ASSEMBLY
. UNCOIL RELEASE CABLE ASSEMBLY
. REMOVE SQUEEZE TRIGGER GUARD PIN

CAUTION
DO NOT SQUEEZE TRIGGER UNTIL CLEAR OF REFLECTOR

. GRASP TRIPOD LEG WITH FREE HAND AND POSITION SELF AT

ARM LENGTH

WITH HEAD DOWN, SQUEEZE TRIGGER TO DEPLOY REFLECTOR
RETURN TO MESA, FREE CABLE CONNECTOR END, AND PULL
CABLE OUT TO FULL LENGTH

CARRY CABLE PAST ANTENNA TO ENSURE CONNECTED CABLE
WILL HAVE SUFFICIENT SLACK

CONNECT CABLE BY MATCHING BOTH CONNECTOR MARKS AND
TURNING OUTER UNIT CLOCKWISE (WHEN VIEWED FROM CABLE
END).

REMOVE REMOTE CONTROL MECHANISM FROM CLIP

. PRESS EACH LEG INTO LUNAR SURFACE

PITCH ANTENNA APPROXIMATELY 5° BY CRANKING REMOTE
CONTROL MECHANISM

SIGHT TARGET ALONG ANTENNA MAST THROUGH REFLECTOR
MESH, USING ADJOINING RIB AS REFERENCE

COMPLETE FINE ALIGNMENT BY CRANKING REMOTE CONTROL
UNIT IN PITCH AND/OR AZIMUTH. ANTENNA IS FINE ALIGNED
WHEN EARTH APPEARS CENTERED IN OPTICAL SIGHT FIELD
OF VIEW

REFLECTOR ASSY

RF INPUT
CONNECTOR

AZIMUTH

ANTENNA FEED

POSITIVE
FRICTION
LOCK

POSITIVE
FRICTION

LOCK RIB HOLDER

FOLDING RIB JOINT
WITH SPRING (TYP)
REFLECTOR SUPPORT:

AZIMUTH-ELEVATION

REMOTE CONTROL
> OUT - AZ
IN-EL
)

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

5° MAXI MUM ALLOWABLE LUNAR SLOPE
FOR STABLE ERECTION

MAXIMUM SINGLE CREWMAN

ERECTION TIME =20 MINUTES

<~ ———SIGHT ASSY

AZIMUTH-ELEVATION
REMOTE CONTROL
OuUT - AZ

IN-EL

LTR[DCN] DR | ENGR | _ DATE | APPROVAL

[ I ]

COMMENTS:

FOR STOWAGE LOCATION IN DESCENT
STAGE, SEE FIGURE 2-4, SHEET 3 0F 3

[> GAIN = 34 DECIBELS
[> BEAM WIDTH 3° AT HALF POWER POINTS
b 10 FEET DIAMETER PARABOLIC REFLECTOR

NOTES: @ MAXIMUM COAX CABLE LENGTH = 30 FEET

S-BD ANT

SIGNATURES DATE | NATIONAL AERONAUTICS & SPACE ADMINISTRATION

DR Wa’ o ¢:|5-236] MANNED SPACECRAFT CENTER . HOUSTON, TEXAS

bsch Jotly # b= lé7a1] | NAR SURFACE EQUIPMENT

Lz2r D). sl |6/7¢
b lore| S-BAND ERECTABLE
ANTENNA
SIZE | DWG NO .
FIGURE 2-4

| 67.50 X 23.75 | PAGE 2-8 | SHEET 4 OF 5




STRIPED
STRAP

THEN WHITE STRAP

REMOVAL POSITION
(ADJUSTABLE BY ASTRONAUT)

ASTRONAUT
PROTECTIVE

DOOR —

il

Q™
),

&

1

|
I
|
(i

PULL WHITE STRAP
TO DEPLOY

SCIENTIFIC EQUIPMENT BAY

DESCENT STAGE - QUAD I1
(PALLETS SHOWN
WITHOUT EXPERIMENTS

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 .

THERMAL SHIELD 2.8 LB
RELEASE LATCH
/_(LANYARD OPERATED)
MOUNTING AND
/_ STRUCTURE

11.92 LB

SIZE, IN,
8 DIAM X 23 mGH_/
25 LB

LM INTERFACE

FITTINGS
(GRUMMAN)
] P =
7~
s
P o
/
— e L /_ _____ W
7 =
7 ’
/ P
o & ROTATION MECHANISM
& & (LANYARD OPERATED)
\ o
- 4
// P 7
/\ 7
1 N 7
~N = /

ALSEP FUEL CASK IN FLIGHT POSITION

ALSEP

SIDE VIEW OF PALLET
DEPLOYMENT STRAPS (TYP)

EQUIPMENT LOCATIONS - DESCENT STAGE

LTR[DCN| DR ENG DATE APPROVAL

COMMENTS:

/ALSEP FUEL CASK

@

LASER RANGING
RETRO-REFLECTOR

B>
B>

S-BAND ANTENNA

“LR® STOWED ON A BRACKET ON QUAD 1

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 11 CONSISTS OF:
1. SPECIAL TOOLS

2. RTG

3. LUNAR SURFACE DRILLS
4. LUNAR HAND TOOLS

NOTES: D SUBPACKAGE [ CONSISTS OF:
1. PASSIVE SEISMIC EXPERIMENT
2. ACTIVE SEISMIC EXPERIMENT
3. CHARGED PARTICLE LUNAR ENVIRONMENT
EXPERIMENT
SIGNATURES DATE | NATIONAL AERONAUTICS & SPACE ADMINISTRATION
DR A’ . D i | ¢-1249) MANNED SPACECRAFT CENTER . HOUSTON, TEXAS
DSGN Bo2r 5. Sosnedlcey |72
I 05 e v LUNAR SURFACE
ENGR 2 il /iy EQUIPMENT
ARl sy & Pl iz yepileg
FECY Y oau A Al | vt/ 7 M S1ZE | DwWG NO
AUTH (o s5ee o e f o J FIGURE 2-4

Il
36X 23.75 PAGE 2-9 | SHEET 5 OF 5




3 CREW SYSTEMS
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Figure 3-1 Lighting Control/Display: DELETED



SIDE PANEL
FLOODLIGHTS

FORWARD
FLOODLIGHT

COAS MOUNT

DOCK WINDOWA\ YCOAS

OVERHEAD
FLOODLIGHTS

SEQUENCE
CAMERA

DETAIL SHEET 3.1.1

61 %

SEQUENCE
CAMERA
POWER
CABLE

SIDE PANEL
FLOODLIGHTS

FORWARD
FLOODLIGHT

S R P | o |
=
[
OvEO/FWD
oFF
cAur
P s
|
SEQ | PHL 11
COILED CABLE
(12 FEET EXTENDED) ! {18 LAMPS)
P —<% | LIGHTING
L | FLOOD
PLUG LOCATED ABOVE  PLUG LOCATED! “ D
PHL 16 4cp33 B LP WINDOW. THIS AT BOTTOM OF °
G e pLUGIS IDENTICAL TO  SEQUENCE |
THE UTILITY LIGHT PLUGS  CAMERA | u
OVHD/FWD
HOTE: MOUNTED ON THE SEQUENCE
WERA IS AN ON-OFF PUSHBUTTON @ oFF LIGHTING
ro CONTROL TS OPERATION, T
HTROL CABLE ALL o o e e MAIN COR
ASSocIATED T 1T T0 PERFORM P
OVHO/FWD @ LAWPS)
va THE SAME FUNCTI ] Lathaaliih @ "
om
BRIGHT L0OD LIGHT 1
PILS 16R1 FWO Lip
L16 (2 LANPS)
7/ N\ DOCKING HATCH
SWITCH DM | BRIGHT
= [ b : MAIN Liip
PHL3  16R4 A LAMPS)
HATCH CLOSED
16511
Ve
o H UTILITY LIGHT
P
oFF
om
o
COILED C. BRIGHT ol COILED CABLE
{oreer extenoeo) T o e (6FEET EXTENDED)
b2 om ®v) _om N
cor > phams =1
UTILITY BRIGRT 1 BRIGHT MP
16518 uTiLITY
LIGHT I U VA o Ve

THIS PLUG IDENTICAL
TO THE SEQUENCE CAMERA
POWER CABLE PLUG

NOTE: THE UTILITY LIGHT SWITCHES AND RECEPTACLES
ARE LOCATED ON THE CABIN CEILING, SLIGHTLY
FORWARD OF THE +Z 27 BULKHEAD

g

Vissa

400 ~

THIS PLUG IDENTICAL

T0 THE SEQ!

UENCE CAMERA

POWER CABLE PLUG

coas i
ovHD
FLIGHT DISPLAYS
Qo
CoAS Wi BARREL LOCK
T ' oo
© 0FF MOUNT
2 | ASSY
PNL 11 4CB18B { EHo W
L =7
= —
MOUNT
AssY
(COR
WINDOW
LIGHTING
BT T —
LIGHTING
OVERRIDE
INTEGRAL
AC BUS A ON
@ LIGHTING CONTROL ASSEMBLY
oFF
| Ac
_,(’_] DIMMER
\ HIGH PR
PNL11  4cB211 ! ow
VARIABLE
OFF 15-75 VAC
PHL S 1653 PUTRLT,
PWR
FACTOR
COM
cois
| PNL B ;
HIGHTING 3 ELECTROLUMINESCENT 10 ELECTRC
NOTE: ORDEAL IPNL 10) LIGHTING POWER RATGHES P
SUPPLIED FROM CIRCUIT BREAKER FLAGS:
SIDERRRELS 4CB226 - AC BUS B OXID RELIEF
DEAL FUEL RELIEF
" PNL 11 LOG GEAR DEPLOY
oFF
] <
e !
o OFF
PHL S 1651 PNL12 PNL 14 |
LIGHTING 4 ELECTROLUMINESCENT 4 ELECTROLUMINESCENT 8 ELECTR
PATCHES PATCHES L
= METERS: VOLTMETE
SIDE PANELS TAPE RECORDER .
H TR FLAGS: DESBAT1-4
on PITCH DEGS R
DEGS BAT 5 B/U
SIGNAL STRENGTH AT & NORM
BAT 6 B/U
OFF
I
| o T I
o OF
PHL3 S5 PAL1 PHL2 PNL3 PHLG PNLS
5 ELECTROLUMINESCENT 4 ELECTROLUMINESCENT 3 ELECTROLUMINESCENT 2 ELECTROLUMINESCENT PATCHES 1 ELECTROLUMINESCENT 1 ELEC
TCHE: S PATCHES DSKY PBI'S PATCH
METERS:  FDA METERS: FDAI
METERS:  SIGNAL STRENGTH +X TRANS LIGHT BORDER
é:;/szm il ﬁ';gﬁ,}.”,'""“ ROR/RCS QUAD TEMP ENG START LIGHT BORDER ‘
FUEL/OXIDIZER PRESS RCS PRESS
FUEL/OXIDIZER TEMP RCS QTY
THRUST CABIN/SUIT PRESS
THRUST/WEIGHT tho CABIN/SUIT TEMP
SWITCHES:  ABORT 0,/H,0 QTY
R STAGE ohop
FLAGS:  ASC HE REG 1 2
ASC HE REG 2 SLYCOL Tep/PRESS
DES HE REG 1 RCS SYSTEMALS :
DES HE REG 2 ASC oxio )
ASC FUEL (2)
MAIN SOV (2)
QUAD 1-4 (8)
CROSSFEED (1)

i {




s | R | Q | P o | N | M | L | K | IR ]
LIGHTING
FLO0D e
oo MASTER ALARM
9 © OFF T N
— T = LIGHTING ScmmR
H 505 LIGHTS PHL16  4CB147 Y AR
PHL 16
3%0 COILED C; | 14 LAMPS) \ L6 EXTEMOR LTG
(3 Fee T extenocor | (3 —
e < Se— |
24 | TRACK ® 0ocK
PLUG LOCATED ABOVE  PLUG LOCATED | o
— PNL 16 4ce33 B Lmp winoow. m AT BOTTOM OF ° Iﬁwcu" TRACKING LIGHT e i o
ik, | BOS, 2 aceroue
THEUTLITY LicHT PLu
FROM COMMAND
OVHO/FWD | Wicis aGaiEe £hou couumo ASSEMBLY
OTE: NOUNTED O THE SCQUENCE (THROUGH BATTERY
b WERA IS AN ON-OFF PUSHBUTTON @ oFF LIGHTING LO VOLTAGE TAPS) 1 eo——
O/CONTROL 175 OPERATION I -
AUSSUAS A 14 FT CONTROL GABLE AL o L AR R - "
\ ASSOCIATED WITH IT T0 PERFORM GE Side OVHO/FWD
Lup THE SAME FUNCTION o ' e e m
[ L1 PwO - VELLOY
8 I @
om BRIGHT 1 SN
SEQUENCE PHL 5 16R1 ! RHFWD - WHITE
TRACK LIGHT:
LG 10 FLASH RATE: do/MmuTe
CAMERA — g, | e Pt e
SWITCH BEAM POWER: 3000 cP un =
AR/ 22 A0l CENTER 07 BEAM D0CK AT WHTE
DOCK/COMPHT /\ MAX RANGE: 400 Bl - CSU SEXTAN O
SEQUENCE Vi V, .
Q — g PNL3  16R4 @ LAWPS cor " Ji YD © TRACK ®
HATCH CLOSED 3 04
CAMERA e, scerzs °“s" PNL11 dcBlae 1 STBD - GREEN
umiL
Lup DEPLOYE! !
POWER - O e oo 4 ! ©)
cor 5 = LW/SLA DOCKING
CABLE 24 UTILITY LIGHT ystaomcing t = Bhox N
PNL11  4cB236 MUEITPLIGRY: RN = c! PORT - RED
- oor OFF (SHOWN KOT | @ G
oOFF DEPRESSED) |
7 @ o 1 TRACK
om 16512 1 L3
SIDE PANEL COILED CABLE BRIGHT BAIGHT COILED | . i —aa
(6 FEET EXTENDED) T e il {oFeer Barenoen oA~ 28/6v curRent
FLOODLIGHTS 2 om  dw 8v) _om N L IR o HAERE LIGHTING
e v Pt
CcoR P /" OVERRIDE X
uTILITY ERIGHE @byy BRIGHT 16518 oTILITY ot e
LiGHT [ - - L LIGHT ANy
| ON
THIS PLUG IDENTICAL = THIS PLUG IDENTICAL @
TO THE SEQUENCE gmzm\ TO THE SEQUENCE CAMERA i
EPLU POWER CABLE PLUG o
RowER/caat HOTE:  THE UTILITY LIGHT SWITCHES AND REGEPTACLES ovc__ gy | —
ARE LOCATED ON THE CABIN CEILING, SLIGHTLY . o— g
FORWARD OF THE +2 27 BULKHEAD T o
PHL 5 1654
L -l
£0AS LIGHTING
6 ovHD AN\
FLIGHT DISPLAYS
Fwo BARREL LOCK
V I ovko
Fr MOUNT
cor o0 AsSY
| TFwo (DoCK
— B | WINDOW)
FORWARD DIM T BRIGHT
FLOODLIGHT S |
|
= b e
MOUNT
i3 ANUN/ CANDW [ l
PNLE 16514 WINDOW TOCN/EEHERT o OIMMER i
5 \/wp —pt CIRCUIT ThR
|
> PNL 16 4CB148 )
LIGHTING LIGHTING
/7 oveRRiDE N |
f— e o o e o |
TNTEGRAL NUM
1 16R2C
o + DSKY POWE
LIGHTING ACBUS B H SEE 20N
/" oveRRIE N\ i
INTEGRAL V] NUM LTG OFF
g . (i 5 i il - ]
RIGH: .
- — @ LIGHTING CONTROL ASSEMBLY oM BRIGHT i~ | LOW PWS
s b m PNL11  4CB200 :
T A on
V”s i : ; DIMMER ] FEEOBACK
o i AR
4 400 1 28 i HIGH PWR OFF z‘«’z-xllk:bic
:_m 1 ace211 ! on PAL 5 6R3 PAL 5 1655 ouTPUT
—— VARIABLE ——
E 15-75 VAC ° 1104
PAL S 1653 DRy
FACTOR /47_ PWR FACTOR
Comp
coiLs, COMP COIL
PNL S L1
LIGHTING 3 ELECTROLUMINESCENT 10 ELECTROLUMINESCENT ISOLATION TRANSFORMER
PATCHES PATCHES 110/115V
NOTE:  ORDEAL (PNL 10} LIGHTING POWER
UPPLIED FROU CIRCUIT BREAKER FLAGS: 400~
SIDE PANELS iCazs6 A B ounRELIER
DAOEAL FUEL REL(
on ity L5 GEAR DEPLOY
3 ®
oFF
BE ! *
* PNL12 PAL 14 PAL 16
PHL 5
pu— pit 4 ELECTROLUMINESCENT 4 ELECTROLUMINESCENT 8 ELECTROLUMINESCENT 17108
LIGHTING PATCHES PATCHES
o METERS: VOLTHETER
TAPE RECORDER .
SIDE PANELS. iR FLAGS: nsg g:;s)-a
PITCH DEGS D e
o AW DEGS BAT 5600 1104
SIGNAL STRENGTH BATE NORM
@ BAT 68/U
2 OFF
|
on I f f E 1/104
o OFF
PNL4 PALS PHL 6 AoT
PNL3 1659 Ll L2 FHL PUSHBUTTON
5 ELECTROLUMINESCENT 4 ELECTROLUMINESCENT 3 ELECTROLUMINESCENT 2 ELECTROLUMINESCENT PATCHES 1 ELECTROLUMINESCENT 1 ELECTROLUMINESCENT TR
PATCHES PATCHES PATCHES OSKY PBI'S PATCH PATCH E 10A
METERS:  FDAI METERS: FDAI 4
ALT/RNG IND CROSS POINTER Lol B Fefore L S DEDA PBI'S MAIN PROPULSION
CROSS POINTER RCS TEMP QUANTITY
FUEL/OXIDIZER PRESS Rcs PRESS
FUEL/OXIDIZER TEMP.
THRUST IND CABIN/SUIT PRESS MAIN PROPULSION OXIDIZER
THRUST/WEIGHT IND CABIN/SUIT TEMP LIGHTING CONTROL ASSEMBLY HELIUM
SWITCHES: ABORT 0,/H,0 QTY
ABORT STAGE 6. ion
FLAGS:  ASC HE REG 1
ASC HE REG 2 SLYCOL Tewp/PRESS
DES HE REG 1 RCS SYSTEM A & B FLAGS
DES HE REG 2 ASC 0XID (2)
1 ASC FUEL (2)
MAIN SOV (2) PHL 1 10M1 PHL 1 10M6
QUAD 1-4 (8)
CROSSFEED (1)




L | K 'y 1 I | | G | F | E | D | c | B A
Lrefocw] or | ewc | oATE [ APPROVAL
( ) TO BOSTR WA, RELAY COMMENTS:
IZ7
1 ( )
! I OERERCIR | [ ENGSTOP LIGHTING
LIGHTING
s LAMP/TONE TEST
ENG PB CW 2 ?M’c/vu
© ocK — et
TRACKING LIGHT —— il @il ALARN COMPNT
ELECTRONIC ;'rm\cx —eeq Pt TONE e
IMAND ASSEMBLY OFF
OWER
BATTERY :
GE TAPS) :
4 K - BOCK LIGHTS: PNL 6 154 I
2000 FT M2 53 |
el
COMPNT
4xa I
! @ LUFWO - VELLOW ENGSTOP rZ“@ m—o |
°
I =g 10.21 o3 ) I
a COR e ‘l RHFWO - WHITE FROTRCES ENG PBCAYV2 I
: LUNAR CONTACT d
= TRANSLUNAR FLASH RATE: 45/MINUTE COMPONENT CAUTION LIGHTS LicHTs e | o
FLASH DURATION: <20  SEC "AUARM
: %5000 CP MIN RELAY A 6L H,0 SEP
30° FROM CENTER OF BEAM 00CK AFT - WHITE e SRt 2 TONE o
MAX RANGE: 400 M - CSM SEXTANT e >t =
= L @) ®) ms ) iz ,
ATED Pi-4—i¢ P oTe COMPNT @
1 G e
: $TBD - GREEN STAGE SEQ RELAY B 0, NO TRACK Mo
I CM3g
DEPLOYED }oa f @ — @mz @ PHL 3 ENG PB C,
LM/SLA DOCKING L . PH—i— A —bt Pt 6
LT ERESSURE = DocKk PORT - RED FEEDER FAULT SUIT FAN BAT FAULT oM.
(SHOWN NOT I @ OFF FROM AR
DEPRESSED) H PNL 14 @ AL 14 CEs /3 ke <, OFF
Ty TRACK s B & PhL2 Bt K15 ® | OF
Bt i€ L 1021 COMPHT
165%2 I PNL 3 16517 52 TOCOR cma 1
| 2 ASCENT FEEDER S |
3 153 M3 o |
S 28/6V CURRENT
° CONV LIMITER PALS 152 ENG B Cpi2g | 7,
=l' LIGHTING CM)
/ OVERRIDE N\ 5.5vV0C AURM.
- TONE 1
ANUN oFF @ |
ON OFF o |
@ cowpnt © |
OFF /W4 I
6voc on C/wW3
Pt 1 2-5v0C ENG 7B C/W2 !
2-5v0Cy  OFF  owi
PHL 5 1654 T Ah:::éﬁ'
LIGHTING LT, o i i A E D
POWER FAILURE
INDICAT LAY LAMP/TONE TEST SUPPLIES
Ay IfssTg;‘BRLKV WARNING LIGHTS CAUTION LIGHTS GROUND ONLY. NORMAL C AND W
GROUNDS ARE SUPPLIED BY THE
i PNL 1 PNL 2 RESPECTIVE SUBSYSTEMS.
DSKY RELAY LOGIC
SEE ZONE B5 a =
IEoaZ0kS L6ASKS: — cesac |- &  ResTCA chem |4 $— ASCHIREG | INVERTER [ t— EoRELAYS s (4
(TYPICAL)
DM 1 BRIGHT —] ASC PRESS CES OC 9 —| RCSAREG SUIT/FAN 9 1 ASC QTY BATTERY 1 RCS 02 ary 9
: THRUST +—  DES REG A6s -4 ¢ rcserec - —  GOA/RCCA [-¢ —  HEATER cLycoL |
9m7
I i TYPICAL CIRCUIT ALSO PAL1 p—  oesary LeC — 0C BUS < —| RNOZROR (4 ’_T WATERQTY |
CAND W APPLIES T0:
28/6V oc I PNL 1: (- Iss - J — PREAMPS | — S-BD RCVR =
Cony DIMMER |
CIRCUIT CROSS POINTER  16A5 K2
| 16R28 PROP PRESS IND  16A5 K1
PNL2: { ’
CROSS POINTER 16A5 K9
LIGHTING SUIT CABIN PRESS 1645 K4
# OVERRIDE N DEDA OX/HZO Y 16A5 K! ,—
- ! PHL, GLY TEMP/PRESS 1645 Kb SRR
NUM RCS PRESS A5 K7
1 16R2C RCS QTY 16A5 K8
o 1 DSKY POWER SUPPLY
SEE ZONE M9 DWG 10.7 250 VAC
® PR IEMS 800 Wz - RATE/ERR HON RELAY BOX X-POINTER LIGHTS -
OFF PBILTG: SEEINTGL LTG 178 4814 7’ L 9K308
! AC i -
_w—l DIMMER 1.7 I :
=i | Lowews RNDZ RADAR !
| RS I P B 4 S e
ON s o o - -
FEEDBACK I
o OFF VARIABLE LDG ROR/CMPTR i m
20-110 VAC PNL 957 \
PNL 5 1655 ouTPUT | oM
'y v}
" g 17108 o,
¥ FWD VEL
! e
5 P | Ll (]
1
1/10A I
]
110/115v 1/10A .
400~ :
PN 9IM3
TEMP/PRESS MON ! = r
1
0XID MANF ® I : SCALE
FUEL MANF @ 1 v T
PRPLNT ® 1 ie
! T |
1/10A 1 v : HIMULT
1 Mll-l?.v
i REACTION
CONTROL
we | preLNT PRESS | HIMULT
o am ! X-POINTER LIGHTS @
LA FUEL MANF PHL2 |
AN MODE SEL | _—ELEV fr LomuLT
MANF - PNL3 9518
I X10 ONLY |
Y @ PGNS o S T e
8s19 1 & AT veL |>—4
AGS
- - - - - — l LoG : @ X-POINTER
RADAR Lo L
o 1 HIMULT IM2
1108 4c8133 PGNS 2
E—Q/L T Zi i —°y AGS ! o @ L
o ACS
10.7 PHL 1 959 : *E
LO MULT
9K34A |
¥ o o s g I
17104 RATE/ERR MON = o ~‘r'
°
MAIN PROPULSION EVENT TIMER MISSION TIMER RNDZ RADAR 1 A—] I W
QUANTITY Ml,p—] A,L.Muu
Lo
MAIN PROPULSION GRiORER )4 MULT SIGNATURES | DATE | NATIONAL & SPACE
LIGHTING CONTROL ASSEMBLY HELIUM LOG ROR/CMPTR \ e ] N | marwen 3 . TEAS
— MIN ~—~SEC— £ HOURS — ¢ MIt ~~SEC— | oz ! l_- DSGH oty f. Oslan |/-12.
o Lo sae | (a2 LIGHTING SYSTEM
9M9. f——y CMPTR 1 X 10
PNL 1
M 9M11 PHL 1 10.7 ?{ 9K328 A
PHL 1 10M1 PHL 1 10M6 PHL 1 — - 1} e
MR PHL 1 M2 AUTH




c | B
LTR[DCA] OR | EWG__ | OATE | APPROVAL
MISSION TIMER COMMENTS: -
/7 TMERCONT  \
START
@SWP MISSION TIMER
RESET
|
| START
S 4 STOP.
a RESET
PNL 5 9519
CoMMoN. FLIGHT DISPLAYS
MISSION TIMER
/" SLEW CONT N MISSION TIMER
HOURS S280— \/COR
TENS :
PNL 11 4CB159
UNITS
! HOURS (TENS)
v
GL'A" HOURS (UNITS)
PAL 5 9522
MIN
2070 110VAC
TENS F———————————————< WUMERIC LIGHTING
@ REF 3.1
UNITS
: MIN (TENS)
Love NOTE: WHEN SMALL TUNING 10.PS TIMING i
A MIRUNTS) FORK APPEARS TO THE LEFT OF FROM PEMTEA Z
HOURS DIGITS , THE EXTERNAL
PNL 5 9521 TIMING SIGNAL IS LOST AND 91
THE INTERNAL TIMING IS
SEC OPERATING
TENS
UNITS
| SEC (TENS)
v
OJ‘:‘ SEC (UNITS)
PNL S 9520
COMMON
PNL 1 9M12
EVENT TIMER
/
PSR SE ) CounT ]
RESET
(E
DOWN EVENT TIMER
|
v
o
PHL 3 9511
COMMON
EVENT TIMER
e EYENT TINES FLT DISP
S ——
TIMER CONT
EVENT TIMER/
SE FDAI
STOP. cél;\o__‘ \/wp
; START ]l
| PNL 16 4CB126
o, sToP
PNL3 9512
COMuON [MINS SEC—
[ L
EVENT TIMER
SLEW CONT 2070 110VAC
i NUMERIC LIGHTING
NOTE: EVENT
TENS TIMER HAS
INTERNAL
TIMING SIGNAL
INLY
| MIN (TENS)
v
C*L’: MIN (UNITS)
PHL 3 9513
SEC
SEC (TENS)
SEC WNITS)
PNL 3 9514
COMMON
PNL L 9M11
SIGNATURES DATE | NATIONAL AERONAUTICS & SPACE ADMINISTRATION
DR fumets o Doonds |[—747] MANNEO SPACECRAFT CENTER . HOUSTON, TEXAS
DSGN Bl 4. Qaloon [ V17-09)
OC Loy 117, S ot V17
ENGR (o AL Vi17er MISSION/EVENT TIMER
7
WCl ol . fadlly i
FEC dbav [ A, ” |z ™M SIZE [ OWG NO.
ATH DD Broy. | V-t J 3.2
M-8
22X34__ |PAGE 33 [SHEET 1 _OF 1




- C

EVA ANTENKA ERECTION MECHANI SM
LOCATED OM CEILING NEXT TO -27 Z
BULKHEAD BEHIND COMMANDER'S STATION

SUIT GAS DIVERTER

OUTSIDE HATCH
INSTALLATION (TYP)

v/ /727 aqum]
)
A 1\

PULLTO DI‘MP——EJ

INSIDE HATCH INSTALLATION (TYP)

ONE VALVE ON FORWARD
HATCH (F/H) AND ONE

ON UPPER HATCH (U/H), BOTH
WITH INSIDE AND OUTSIDE
INSTALLATIONS

RR GYRO
SEL

RR ANTENNA STOWAGE
POBITION LOCK (LOCATED
ON LEFTHAND SIDE OF AOT GUARD)

MANUAL OPEN

AOT DETENT
POSITIONS:
L - LEFT
AoT R - RIGHT
E-FRONT
RR - RIGHT REAR
T A LR - LEFT REAR CATgS:
CL - CLOSED
g OPEN z OPEN
. . AUTO ' =g ATo
isities }’ €0, CANISTER SEL }’
CLOSE EGRESS
CLOSE|
WATER SEP
VENT PUSH
Lt ] PUSH: SEP 1
DIRECT 0, PULL: SEP 2
VENT PUSH
cLOSE

EGRESS
€0, SECONDARY CANISTER

CO, PRIMARY CANISTER

- 3

LIQUID GARMENT COOLING

SEC EVAP PRI EVAP
OPEN FLOW 0. 2
'\¢ opEN ¥ FLOW NO.

WATER CONTROL
MODULE

WATER TANK
SELECT

coLo

HOT

N
F— ————
TR e e

ol
o]
@
o1
ol

Ol

@) ag‘

@ ® e ® ¢

oun 1
ea

w

womon  oasa
AvAT

O
O
Ol
Ot

030

O|f

® oOloflo o]

e —
AUTO MIN DB
AGS OPS GMBL
[MAN 0pS STARTS

HEATERS.

o

®
@if
O
ol

o

Ol
O
Ol

owos  owsr  ouws: ol st

£ —
— xuwnox ocws
——mmm— w05 w wne vour

(%)

3 EARTH

@ * @

ALY SET

UGHTING

- Z@@. "N

@

%)

ES PROPULSION
FUEL VENT _ OXID VENT

@ @

A -2

OSIVE DEVICES

2 MASTERARM  DES VENT  ASCHe SEL
et e

I.DOG;AI @ @ e

DEMOY o un a2
b e —

@ @99

oA
"moi B TAORSABAS N e
=t SYSA sYs8 s

“¢#]o0 O @

lol b= ol




X E XX

@

o

J1688

O

Olu]
ofi

)

O|t

: ) v | H G | F | E D c B A
LTR[DCH] DR | ENG | DATE | APPROVAL

[ 1 |

® COR @ VHIEITYLIGHTS e @ COMMENTS:

e OFF li
= = RRGYRO SEL @ - o~o UTILITY LIGHTING PANEL
W I.OCA‘EB LOCATED IN CENTER OF CEILING
S e we wa e o LEED L =<1 @ L D'M ——AToe— rCssvss morL —————
O ® BRIGHT BRIGHT “m O Bl e e we Ga %@ e ot
® ] I ] ®

e @
A1 1 “ar =)

i!

N ————ACBUSA
womon o
)

O OOOO@

AUTO MIN OB
AGS 0PS GMBL
MAN 05% STAnts
~NST— r N
0 won  wea ™ Bo  amem  eomn woouws oo
conea T pown com ery

O 0p040O

o res et

@ i
@

@

J

(%) (%) (]

=

F) 4
o SSOK TR

=N =)

PROPULSION e
QUANTITY @

o/m\e@

LUNAR CONTACT

XPOINTER

SCALE
o

1omar

(— SYSTEMA ——y— svsTEMB
ASCFUEL ASCOXID | ASCFUEL Asc OXiD

A -]

37/
6 6.6 9@
rin"m " 'NIUSTEI PAII

auAn 4 auAn l nuAD A

ToY 12X

GUID CONT
rans

NG/ALT MO
oo 1

AT

e

QUAD2  QUAD3 QUAD2  QUAD3

| i el
) @@ | Gom G

7o
(9)

MAIN SOV
SYSA sYs8

[o[E]o o [Ep|

CRSFD

2Z5

TE/ERR MO
oz Aoar
100 rorjcame

TTITUDE MON

LS5 OF DPS/APS AUTO START/STOP
NG OVRO FUNC

1055 of ois

Ol
Ols

o]

@
@
@}

|
i
i
§
i
2
'
2
i

o

Oliz

o
@iz
Ol

b
i
]

@ [+

@l

O

DESCENT POWER
CORBAT

I.O'l VoLt

A - |

(o gMvomes—=—=—0C—==

nnnnu@n n@u

©)

U@Hﬂ@ﬂ D@UUQH
[] [

@
ASCENT Ho e ¥ 2T
p ° 2
— i (@) . = 180 1606
c ox A ! Ol o
okt = ""ﬂﬂﬂ% HELIUM MON TEMP/PRESS MON 02/ "10 ary monl
THRCONT  MAN THROT @ @ (_ ) j ol "“"'vmm — m(} K
o @ (T ousr
olscmm. o.vm s om0 @ A
L) PRRNT a2 — o SUITFAN
1 77| TEMeIPRESS HoN
ENG AWM A"/‘l‘Nﬂ Mlm :_Jl[Jn A (<] °~|
ous | €Op  Hy0 8EP,
&6 6|6& & 9 O 8%
%)
() »
o Wﬂ'@\_@'@} P-=="_\suucomt@==v-/®“fl $$"
DEVICES e RESET/ TIMER CONT - SLEW CONT COMMUNICA mrmmsq
gt B i gl o, e
Ly MASTERARM  DES VENT o SEL
an m
nee N ot - vover RENDEZVOUS RADAR ! @u
@ 1o otAs @ = T NO TRACK ATTITUDE CONTROL
A on et - T o ) (rensana—
- — He patss ——ﬁ @ MooE CONT 1400t CONT noo8 CoNT QUAD1 QUAD4
res Dll sTART l@ o e @m @... @m AR Ane
& @ @ @ - =T @-e-
M w
smno @
HocE oK —
@ wn MY e
suM ‘ [ STAGESEQRELAYS Y gruge perav T, s e ou:;: = . e
sYsA svse s e @ @n @w
-@§<3 O @ ¢ 272 :
9N 2 ) o\le @ e
2 CREW DECALS ARE SUBJECT TO
A Y [eole) [ CHANGE . SEE CSD DECAL PRINTS
o5 FOR LATEST CONFIGURATION
{ e NOTES: 1 CB'S ARE SHOWN IN
MISSION TIMER ',;3 el - EVA CONFIGURATION
TMERCONT  ———— SLEW CONT ——— i 3 =
? 5 ETL aau
@ﬂ’* L LuP Lmp
THRUST TRANSLATION ATTITUDE CONTROLLER
LIGHTING 10 ” CONTROLLER ASSEMBLY + 535082 ASSEMBLY
Mo r—‘-‘ oVESppE=—===y K] COMMANDER'S COMMANDER'S

SIDE
NUM  INTEGRAL PANELS

AGS STATUS

o

SIGNATURES

DATE | NATIONAL AERONAUTICS & SPACE ADMINISTRATION
MANNED SPACECRAFT CENTER -« HOUSTON, TEXAS

CONTROL DISPLAY

APP. Py VA 2

FECY e A Hll] |Versy ™M SIZE | DWG KO

AT o Rovge Bl — 5= J| FIGURE 3-2
93.5 X 34 PAGE 3-4 ]SHEE" 1 0F 1




4 SEQUENTIAL AND

PYROTECHNICS




SECTION 4 PYRO SYSTEM NOTES

L THELM PYRO ELECTRICAL SYSTEM IS A SHIELDED FLOATING GROUND SYSTEM

2. THE PYRO SYSTEM HAS TWO 37.1 VOLT DC 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

w

AND ARE NOT PYROTECHNIC IN NATURE

SYSTEM A
NO. FUNCTION COMPONENTS  INITIATORS
1 STAGING
EXPLOSIVENUTS ~ FOUR NUTS 0
EXPLOSIVE BOLTS  FOUR BOLTS 4
ELECTRICAL CIRCUIT TWO
INTERRUPTERS INTERRUPTERS 2
CABLE CUTTER ONE CUTTER 1
2 RCS HE PRESSURIZE
RCS SYSTEM A TWO VALVES
INPARALLEL !
RCS SYSTEM B WO VALVES
INPARALLEL 1
3 DESCENT ENGINE
PRESSURIZE
CRYOGENIC HE,
ONE VALVE 1
AMB HE PRESS ONE VALVE 1
OX ISOLATION
VALVE ONE VALVE 1
FUEL ISOLATION
VALVE ONE VALVE 1
FUEL VENTVALVE  ONE VALVE 1
OX VENT VALVE ONE VALVE 1
4 ASCENT ENGINE
PRESSURIZE
HEPRESS TANK 1 ONE VALVE 1
HE PRESS TANK 2 ONE VALVE 1
OX ISOLATION
VALVES TWO VALVES
INPARALLEL 1
FUEL ISOLATION TWO VALVES
VALVES INPARALLEL 1

5 LAND GEAR CUTTERS ~ FOUR CUTTERS

ELECTRICAL CIRCUIT INTERRUPTER NO. 1 (P 174)

BAT 3 AND 4 POWER
ECA 1 AND 2 POWER
DESCENT ENGINE CONTROL ASSY (DECA)

DESCENT ENGINE FUNCTIONS
PYROTECHNIC SYSTEM A CONTROL
LUNAR PROBES

NeWwA WM

8. OPERATIONAL TELEMETRY

GCO201V  BAT 1 VOLT
GCO203V  BAT 3 VOLT
GC0204V  BAT 4 VOLT
GCI201C  BAT 1 CUR
GCl203C  BAT 3CUR
GCl1204C  BAT4CUR
GCA4361X  BAT 1 HI TAP
GCA362X  BAT 110W TAP
GC4365X  BAT 3HI TAP
GCA4366X  BAT 3LOW TAP

ELECTRICAL CIRCUIT INTERRUPTER NO 2 (P 173)

BAT 1 AND 2 POWER

ECA 1 AND 2 POWER

TV CAMERA

DESCENT ENGINE FUNCTIONS
LANDING RADAR ELECTRICAL ASSY
OPERATIONAL TELEMETRY:

Ll o B o

GCo202v
GC1202C
GC4363X
GCAa364X
GC9962U

BAT 2 VOLT
BAT 2 CUR
BAT 2 HI TAP
BAT 2 LOW TAP
BAT 2 MAL

GIMBAL DRIVE ACTUATORS (PITCH AND ROLL)

GCA367X
GC4368X
6C99%1U
6C99%3U
6C99%64U
GF3584P
GF4581P
GH1311V
GH1313v
GH1314v

GN3275T
GN7521X
GN7557X
GN75631
6Q3015P

SYSTEM B
INITIATORS

2 TWO INITIATORS PER INTERRUPTER. ONE FROM SYSTEM A AND ONE FROM SYSTEM B. ONE INITIATOR
CAN OPERATE THE INTERRUPTER.

1 TWO OPPOSING BLADES, ONE POWERED BY SYSTEM A AND ONE POWERED BY SYSTEM B, TWO TUBES

TABLE 4-L - PYROTECHNIC FUNCTIONS AND COMPONENTS

ONE INITIATOR PER NUT OR BOLT

THE DESCENT WATER LINE AND ALL INTERSTAGE CABLES ARE ROUTED THROUGH THE INTERSTAGE CABLE CUTTER. THE OXYGEN AND GLYCOL LINES HAVE QUICK DI SCONNECTS

INTERCONNECT THE CHARGES BEHIND EACH BLADE SUCH THAT ONE INITIATOR CAN FIRE BOTH
CHARGES BEHIND BOTH BLADES. ONE BLADE CAN SEVER THE INTERSTAGE UMBILICAL

THE SYSTEM

1 { VALVES ARE THE SINGLE INITIATOR TYPE PLACED IN PARALLEL ; ONE VALVE WILL PRESSURIZE

1 VALVE 1S DUAL INITIATOR TYPE, ONE POWERED FROM SYSTEM A AND ONE FROM SYSTEM B.
1 ONE INITIATOR WILL OPERATE THE VALVE

1

1

1

2

THE VALVES ARE DUAL INITIATOR TYPE. ONE OX VALVE AND ONE FUEL VALVE IS FIRED FROM SYS B
2 ALONE. THE OTHER INITIATOR PORTS [N THESE VALVES ARE PLUGGED. THE OTHER TWO OX AND FUEL
' VALVES ARE DUAL INITIATOR TYPE WITH ONE FIRED FROM SYS A AND THE OTHER FIRED FROM SYS B

4 TWO INITIATORS PER CUTTER. ONE FROM SYS A AND ONE FROM SYS B.
ONE INITIATOR WILL FIRE CUTTER

TABLE 4-11 . - DESCENT STAGE FUNCTIONS LOST AT STAGING

ALL INTERSTAGE CURRENT CARRY ING CABLES AND ALL INTERSTAGE CABLES WHICH WOULD AFFECT THE ASCENT STAGE BY BEING GROUNDED ARE-ROUTED THRQUGH THE
INTERSTAGE ELECTRICAL CIRCUIT INTERRUPTERS AS FOLLOWS:

BAT 4HI TAP
BAT4 LOW TAP
BAT 1 MAL

BAT 3 MAL

BAT 4 MAL

DES 07 PRESS
DES Hz0 QTY
MAN THRUST CMD
PITCH GDA POS
ROLL GDA POS

RTG TEMP

LR RANGE BAD

LR VEL BAD

LR ANT TEMP

DPS START TANK PRESS

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

GH1331V
GH1348X
GH1323X
GHI1330X
GM5000U
6Q3018P
6Q3025P
GQ3435P
6Q3603Q

6Q3718T
6Q3719T
Q42181
6Qa219T

AUTO THRUST CMD
DPS ARM

P TRM FAIL

R TRM FAIL

LAND GEAR DEPLOY
DPS HE REG PRESS
DPS HE REG PRESS
DPS HE PRESS
DPS FUEL 1QTY

DPS FUEL 1 TEMP
DPS FUEL 2 TEMP
DPS OX 1 TEMP
DPS OX 2 TEMP

GY0231X

DPS FUEL 2 QTY
DPS FUEL PRESS
OPS OX 1QTY
DPS OX 2QTY
DPS OX PRESS
DPS PROP LO
DPS TCP

VAR INJ ACT POS
ED RLY A K1-K6
ED RLY A K7-K15

DWG 4.1
DETAIL SHEET 4.1.1

STAGING

FUN

CTIONS

4

EXPLOSIVE BOLT
10

DESCENT STAGE

ASCENT STAGE

TR

EXPLOSIVE BOLT
10

PYRO
SYSTEM B

CES
REF DWG
10.24

TR

EXPLOSIVE BOLT
10

PYRO
& SYSTEM B
1

. REQUESTS ABORT STAGE PROGR
1N LGC AND AEA

~

. SWITCHES TO ASCENT ELECTRIC
POWER

w

SETS LOGIC TO ACCEPT ENGINE
FIRE COMMAND

PYRO 4., DESCENT ENGINE STOP
SYSTEM 8

TR P-

IN LGC AND AEA

PYRO
i SYSTEM B

. REQUESTS ABORT STAGE PROGRAM =

AL

STAB/CONT

ABORT STAGE

|
i

! [

AM
!
|
i
|
1

PNL11 _  4CB3

ABORT STAGE

alalals yv Y,

oY Ve

VLMP

2. SWITCHES TO ASCENT ELECTRICAL e A —
EXPLOSIVE BOLT " Logic
"l:y al 3. SETS ASCENT ENGINE CONTROL LOGIC PNL16  .4cB2
L 4. REMOVES DESCENT START ENABLE €0
Vs 5. ARMS ASCENT ENGINE o o e
GSE F—9 LOGIC POWER B
y 6. BREAKS DESCENT ENGINE OVERRIDE POWER
L
o 20—
- l
FEFURVETINT SARHETER NO Tk _'\pcﬁ @ T0 PYROTECHNIC i PNL16 _ 4CB75
Y SYSTEM B PNLL | 1514
S |
i D3 !
ELECT CKT INTERRUPTER NO 2 }
10 1 .
TR Y- 4 I
|
| A
|
|
|
%f K6
PYRO
o GSE SYSTEM B
PYRO
SYSTEM B
CABLE CUTTER
10 i ﬁ
TR (I CABLE BUNDLE
41 pa
| i WATER LINE
b | | M WATER LINE
= 1 | o ° ° ° °
| | I )
L == |
STAGE SEQUENCE ™ :
PN |
! 0
[ ovoizs | [ ovorza |
PYRO
STGRLY A STGRLY B svs
CLOSED CLOSED SIS
]
) 4
EXPLOSIVE DEVICES
)
STAGE D A
v % LOGIC POWER A
ASCENT ENGINE ON FIRE
L AG1 d
E yx2 SAFE 4 =
S yEg oy _ sz
et
bl
PNL B 255
STAGE RELAY
e RESET
La v
OFF ot
i
RESET
pre OF a5
MASTER ARM
on
SVl OFF o4 o -
ha Lot |
! PNL 1 1514 O
i S
=
| VAR YA
oA° VARVA
| on
| PYRO BAT A
,\z 0.75 AH
PYRO BUS A POWER OFF S & C CONT
ELECTRICAL POWER
: PNL B 257 ASSY NO 1
| 1/8A
ELECTRICITY Yy 9/: POWER/TEMP MON
A [ BLEED RESISTORS K19
[ ovoior | T e S
20m0 = 4
| PYRO A (5 e = = BAT 4 3 6
| uik - > Vo (7R
! v Pl
[}
¥ x o = 2 SE Bus
I 5 AZ5 1 AC
@ = DRVA ED/OFF
ELECTRICAL POWER I
6Y0102 |
MASTER ARM Ace |
RELAY B ED VOLTS seo l
CLOSED
Fam! Y ED BAT A cRe |
La OFF %, 134 !
- EDBAT B %3 se I
1
v a0 Eps
L o 1 % 1 } e
AT v 1% |
- 20
sc1 a2 oisp
10
X PNL 14 (T\
PYRO
Delems LT = ED/OFF 280
? EDBAT A
@ OFF PHL 14 4515 i o L
EDBATSB,
PNL 14 as17

) l\/LMP

REDUNDANT FEED
Lt¢—< Fromoc BUS

CROSSTIE LINE




<
—

M

L

K | J

STAGING FUNCTION

s

I
PROPULSI

: A d
ON SYSTEM

PRESSURIZA

DESCENT STAGE

EXPLOSIVE BOLT
10

ASCENT STAGE

PYRO
SYSTEM 8

PYRO
SYSTEM B

_—mf—‘i
'—.\Ir"

VLMP

l Veon

« 1V

|
i
EXPLOSIVE BOLT 4 >(l
10 ! STAB/CONT
—d‘p—;‘ 1 1, REQUESTS ABORT STAGE PROGRAM '
3 IN LGC AND AEA ¥
* KSA 2. SWITCHES TO ASCENT ELECTRICAL ! ABORY STAGE
s | I | Y Vo
3, SETS LOGIC TO ACCEPT ENGINE ”:‘ GES
FIRE COMMAND LcLE ]
PYRO
EXPLOSIVE BOLT >(l’ FDC evariiin [ A DESCERTENGINESTOR K9y PNL11  4CB3
1 =
*0"9_—‘ 1 — ABORT STAGE
| 1. REQUESTS ABORT STAGE PROGRAM -
| IN LGC AND AEA }_\
: - 2. SWITCHES TO ASCENT ELECTRICAL 3 A
EXPLOSIVE BOLT ey, B SYSTEM B PONER :@
1n P!
e —— 4y 3. SETS ASCENT ENGINE CONTROL LOGIC NL16 4cB2
s 4, REMOVES DESCENT START ENABLE ED
Vs 5. ARMS ASCENT ENGINE [ ————
GSE f—4¢ LOGIC POWER B
6. BREAKS DESCENT ENGINE OVERRIDE POWER
sl -—f—aTs >—]
‘—A—’n - f——eo ! .—] 2A
ELECT.LKT NTERRUPTER D1 =Y D T0 PYROTECHNIC ! PNL16  4CB75
1 ) SYSTEM B PNLL | 1514
L R4 Lo T i
i — B
o
2 | Lal
ELECT CKT INTERRUPTER NO P! |
10 kl‘ oY
L ¥ —— LA
|
1
| A
|
|
! id
¢
g* K6 I PYRO
4 ose SYSTEM B
PYRO
SYSTEM B
CABLE CUTTER
10 ! L| -
IR 1 CABLE BUNOLE
B SURROUNDS
| | WATER LINE
} | H WATER LINE
K2
= ! | o ° ° ° °
I ! !
| i |
o — i
STAGE SEQUENCE ? :
P AN !
! [
— PYRO
STGRLY A STGRLY B 3
CLOSED CLOSED s
STAGE CABLE L
SEQUENCE CUTTER !Z
EXPLOSIVE DEVICES
€D
STAGE /—ﬁ
% LOGIC POWER A
ASCENT ENGINE ON FIRE
=) — 5 — =
E yx2 SAFE 4 =
s A
yoicig AL T
sy,
PNL 8 255
STAGE RELAY
I RESET
LA T i
OFF o
i
RESET
e OF a8
MASTER ARM
ON
OFF
Dl o (5 “
K1 |
! PNLL 1514 &
|
| I
! A7 179 87
I oN
1 PYRO BAT A
| 0.75 AH
OFF
PYRO BUS A POWER ) . PNLE 257 SA:SS ﬁgq‘ ELECTRICAL POWER
|
| 1/8A T TATIC o
ELECTRICITY ™ POWER/TEMP MON
; 1 BLEED RESISTORS K19
[ i Sy
20M =
! PYROA g} i e | - BAT 4 5 4
| ke - - > Vo (e
i ) ¢
o ab1
- ) w Z E; BUS
! 73 1 Ac
PN @ 'z ~/
' ELECTRICAL POWER
Y0102
MASTER ARM
ELAY B ED VOLTS
CLOSED =Vl ED BAT A
g LV, @ OFF Y,
S8 EpsaT B O
N\ 10 Y Jl A % 1 }7 3. €ps
S
sc1 a2 Disp
v PNL 14
PYRO
Sohews = iy 24
- ED BAT A
orF PNL 14 4515 PNL16  4CB16
T8
ol =80

REDUNDANT FEED
Lj¢—< rrom oc Bus

CROSSTIE LINE

_DESCENT STAGE

,ASCENT STAGE

ASC ENG TANK 1
HE 1SOL VALVE

ASC ENG TANK 2
HE ISOL VALVE

ASC ENG OXIDIZER
COMP VALVE

ASC ENG FUEL
COMP VALVE
10

1 PYRO
m SYSTEM B
_h_/ EXPLOSIVE DEVICES
Y 1 )
I [T I,
ASC HE SEL
TANK 1
¢ DX o, >
Gl A
I o BOTH
G TANK 2
oY 1 PYRO
A SYSTEM B
e \ e
m
°
. o —r
) A—
GSE TANK 1
@ BOTH
TANK 2
PNL B 253
D%
T Lad PYRO
SYSTEM B
Y
1=Aa- ]
5Y |
oA ¥ PYRO
v SYSTEM B
)
O
% —X}
¥ xi2a
GSE

V RCS SYS A
37.1 HE VALVE
PYRO 10

A

RCS SYS B
HE VALVE

PYRO A 6
KEG

DES ENG AMBIENT
HE VALVE
10

DES ENG OXIDIZER
COMP VALV

EXPLOSIVE DEVICES
HE PRESS

RCS.
FIRE

v

SAFE'(O‘_ ==
|
FIRE

SAFE

PYRO
SYSTEM B BALS 252

DES START

v
SAFE .‘ro—‘ -

|
FIRE

PYRO
SYSTEM B

PHL 8 251

DES ENG FUEL
COMP VALVE
10

DES ENG FUEL
VENT VALVE

EXPLOSIVE DEVICES

/" DES PRPLNT "\

PYRO
SYSTEM B

150L VLV
FIRE

2l A8 B AR alals

]

SAFE :f»— —

|
FIRE

PYRO
SYSTEM 8 R

GSE

DES ENG ON SIGNAL
FROM DECA

PHL 8 259

i

PYRO
SYSTEM B
A % 2

PYRO
SYSTEMB

DES ENG OXIDIZER
VENT VALVE

2;2‘1194 € EXPLOSIVE DEVICES

i & i e
FIRE
.4 -
Y3 SAFE o0
1
j FIRE
SAFE
PNL B 256

H BE BEHE B




PYRO
SYSTEM B

PYRO
SYSTEMB.

PYRO
SYSTEM B

PYRO
SYSTEMB

EXPLOSIVE DEVICES
HE PRESS

RCS.
FIRE

PYRO
SYSTEM B

v
SAFE 4
|

FIRE

SAFE

PHL 8 252

DES START
FIRE

2]

PYRO
SYSTEM B

PYRO
SYSTEM B

v
SAFE 42
1

FIRE

SAFE

PNL 8 251

EXPLOSIVE DEVICES
/" DESPRPLNT '\

1S0L VLV
FIRE

(a7:]

PYRO
SYSTEM B

b,

SYSTEM B

Ab2

PYRO
SYSTEM B

PYRO
SYSTEM £

e

|
FIRE

SAFE

PHNL 8 259

EXPLOSIVE DEVICES

DES VENT
FIRE

1277

SAFE :4,4
|

FIRE

SAFE

PHL 8 256

UPLOCK CUTTER
10

UPLOCK CUTTER
10

PYRO
SYSTEM B

LAND GEAR

EDRLYB
K1 - K6

1=CLSD
iR

-z LeFT STOWED = BARBER
-2 RIGHT
| | - DEPLOYED = GRAY
| Y RIGHT
)2 i | W(‘ +Z LEFT LDG GEAR
! I i 2 RIGHT DEPLOY
) | i
i
| | o
I 1
= €0
2510
PHLE  2FLL LDG GEAR FLAG
A - E = Voo
0 AG =
PNL11 4CB149
AN

SYSTEM A SYSTEM B
swsTEn (s
s | STAGIN STAGING
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YELLOW SYSTEM A e
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TIME DELA
MINIMUM OF 10 MS
MAXIMUM OF 45 MS

POWER FOR THIS SIGNAL IS SUPPLIED BY 4CB40
FOR PYRO SYSTEM A AND 4CBA1 FOR PYRO SYSTEM B

IN ADDITION TO RELAY K12A, K12 IS CONTROLLED BY THE
ASCENT HE PRESS SWITCH IN PYRO SYSTEM B WHICH
PROVIDES REDUNDANT PYRO POWER TO THE ASCENT FUEL
AND OX COMP VALVES

THIS RELAY IS THE SAME RELAY SHOWN IN ZONE R 8

PYRO SYSTEM B BATTERY AND RELAY BOX ARE LOCATED IN
THE ASCENT STAGE AND ARE CONTROLLED BY ANOTHER SET
OF CONTACTS ON THE SWITCHES SHOWN IN PYRO SYSTEM A

vVvVvVY VvVVY V

BOTH PYRO SYSTEM A AND B PROVIDE INPUTS T0 THE
C&W LOGIC. AN INADVERTANT CLOSURE OF ANY
RELAY K1 THROUGH K6 FROM EITHER SYSTEM A OR
BWILL GIVE AN ED RELAY CAUTION LIGHT. HOWEVER,
WHEN THE MASTER ARM SWITCH IS CLOSED OR THE
SYSTEM IS ARMED THROUGH THE ABORT SW THIS
CAUTION LIGHT IS INHIBITED FOR BOTH PYRO SYSTEM
AAND B

NOTES: D RELAY K12 IS A SPARE RELAY IN SYSTEM A ONLY.
IT1S USED IN SYSTEM B (SEE NOTE 5).
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LM-8

BASIC
TABLE 5-1.- AC EQUIPMENT LOADS
CIRCUTT 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 8D 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%.& 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 LAMP 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 61.8 112.5  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.

&50DB VERIFICATION PENDING.
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i i i ] { 5 o 3 SEPARATE NEGATIVE BUSSES WHICH ARE BOTH TIED 10 STRUCTURE
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L14-8
* BASIC
TABLE 5-II.- LM SUBSYSTEM VOLTAGE REQUIREMENTS

Voltage Required

Subsxstém DC AC
COMMUNICATIONS 25 - 31.5 V -
CREW PROVISIONS 20 - 32V 115 + 2.5 ¥
DISPLAYS 25 - 31.5 V 115 + 2.5 V
ENVIRONMENTAL CONTROL 25 - 31.5 V e
ELECTRICAL POWER ek - 32V -
INSTRUMENTATION (EXCEPT CAUTION AND 20 - 32 V 115 + 2.5V
WARNING)
CAUTION AND WARNING 18 - 32.5 V -
PGNCS (EXCEPT THE FOLLOWING) 25 - 31.5 V 115 + 2.5 V
(a) IMU STANDBY 22.5 - 32.5 V -
(b) IMU OPERATE 26.0 - 32.5 V -
(c) RADAR CDU'S 26.0 - 32.5 V -
(d) LGC 25.0 - 32.0 V -
(e) AOT 25.0 - 32.0V 115 + 2.5 V
PROPULSION
(a) ASCENT ENGINE 21 - 32V --
(b) DESCENT ENGINE CONTROL 22 - 32.5 V 115 + 2.5"%
ASSEMBLY
(c) DESCENT ENGINE 20 - 32V -
REACTION CONTROL 2k - 32V -
STABILIZATION AND CONTROL 25 - 31.5 V --
PYROTECHNIC (LOGIC POWER ONLY) 2h - 32V e



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 CDEMAPND 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-LUNARBUS TIE CDR X | EPS
5 50 | 14 | X-LUNARBUS TIE LMP X | EPS
6 3 | 22 | ASCECACONT CDR EPS 84 MOM 3 MOM
7 3 | 22 ASC ECA CONT LMP EPS 84 MOM 3 MOM
8 5 | 20 | DESECACONT CDR EPS . 84 MOM 3 MOM CLS
9 5 | 20 | DESECA CONT LMP EPS 84 MOM 3 MOM CLS
10 3 | 22 | DESECA CDR X | EPS 10 0.36 10 CLS
11 3 | 22 | DESECA LMP | X | EPS 10 0.36 10 CLS
12 30 10 | INV1 CDR EPS VARIABLE VARIABLE SEE FIG 5-4
13 30 | 10 | INV2 LMP EPS VARIABLE VARIABLE SEE FIG 5-4
14 2 | 22 | ASCECA LMP EPS 5 0.18 20
15 2 22 | ASCECA CDR EPS 5 0.18 20
16 2 22 DISPLAY (EPS) CDEMAPND EPS 2'2 253 0:(1)53 2.9
17 100 6 | BAT FEEDTIE LmP EPS VARIABLE VARIABLE CLS
18 100 6 | BAT FEED TIE CDR EPS VARIABLE VARIABLE CcLS
19 100 4 | BUS CROSSTIE LMP EPS VARIABLE VARIABLE
20 100 4 | BUSCROSSTIE CDR EPS VARIABLE VARIABLE
21 2 | 22 | DCBUSVOLT LMP INST NIL NIL cLS
22 3 | 22 | DCBUSVOLT CDR INST NIL NIL CLS
23 5 | 18 | BUSTIEINV1 AC A EPS AC LOADS
24 5 | 18 | BUSTIEINV2 AC A EPS AC LOADS
25 100 6 | BAT FEEDTIE LMP EPS VARIABLE VARIABLE CLS
26 100 6 | BAT FEED TIE CDR EPS VARIABLE VARIABLE CLS
27 2 22 | ACBUSVOLT 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 72 257 56.8
31 5 | 22 | S-BAND ANT (HEATER) LMP | X [ comMMm 51,7 1.85 _Zésg_w CLS
32 2 22 | PQGS (PROPUL) LMP PROP 14.6 0.521 14.6
33 2 22 | CAMERA-SEQUENCE LMP CREW PROV| 14 0.5 14,0
34 2 | 22 | S-BAND ANT AC B COMM 4 0.03 AC 4.0
37 2 22 | ENGARM LMP SCS 4.8 oL 4.8
40 7.5| 18 | AELD CDR SCS 96.5 3,45 96.5
41 7.5| 18 AELD LMP Scs 96.5 3.45 96.5
42 10 | 16 | QUAD4TCA-B LMP PROP 112/TCA 4/TCA 112
43 10 | 16 | QUAD3TCA-B LMP PROP 112/TCA 4/TCA 112
44 10 | 16 | QuAD2TCA-B LMP PROP 112/TCA 4/TCA 112
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TABLE 5-IIL. - CIRCUIT BREAKERS - CONTINUED BASIC
CIRCUIT BUS LOAD AT 28 VDC OR 115 VAC HEAT 7 PRE -
BREAKER |RATING | WIRE (LMP, | 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 | 1SOLVLV-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) CODR PROP 70 MOM 2,5 MOM
52 5 18 | ASCFEED 1(SYS B) LMP PROP 70 MOM 2.5 MOM
53 5 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 DIR CONT CDR scs 4?18,\"9(’.\?, 16 MAX
60 10 16 | QUAD4TCA-A CDR PROP 112/TCA 4/TCA 112
61 10 16 | QUAD3TCA-A CDR PROP 112/TCA 4/TCA 112
62 10 16 QUAD 2 TCA - A CDR PROP 112/TCA 4/TCA 112
63 10 16 | QUAD 1 TCA-A CDR PROP 112/TCA 4/TCA 112
67 5 14 | ISOL VLV -A CDR PROP 70 MOM 2.5 MOM
68 2 22 | DISPLAY (HEATER) LMP PROP 0.7 0.03 0.7
69 20 12 | DECA PWR CDR scs 10.6 0,38 10.6
72 5 16 MAIN SOV - A CDR PROP 70 MOM 2.5 MOM
73 5 16 | MAIN SOV -B LMP PROP 70 MOM 2.5 MOM
74 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 5.6
76 2 22 | LOGIC PWR A CDR PYRO 5.6 0.2 5.6
79 20 | 12 | Asa LMP | x | scs irateiecn| 147 259:%120°F | cLs
80 2 22 | ENG CONT CDR sCs 10.5 0.28 10.5
81 2 20 | ATCA (PGNS) CDR SCS 2,0 0.07 2.0
82 7.5 18 | ATCA LMP scs §8§56§5 %:Zg 42
84 2 22 | CO2 SENSOR LMP ECS 1.0 0.04
85 2 22 SE AUDIO LMP COMM Z;Sg”s"“"/ 0_'27 MSOM/ 4.2
86 2 20 CDR-AUDIO CDR COMM Z;S 2”5"”/ 0:27 g”;’“"/ 4.2
87 2 22 VHF A RCVR CDR COMM 1.2 0.04 12
88 2 22 | GASTA CDR FLT DISP 6.2 222 25.9
96 5 20 GLYCOL PUMP SEC LMP ECS 30.5 1.09 30.5
97 2 22 | FDAI(CDR) CDR FLT DISP 4.8 2171 11.5
99 2 22 | CWEA CDEMAPND INST 11.48 0,41 11.48
102 2 22 PMP 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 | TV LMP COMM 14.0 0.5 14,0
105 10 14 | LDG RDR CDR PGNS 118 4,21 118
106 2 22 | ENG FIRE OVRD CDR scs 6 0.214 6.0
107 5 20 | CABIN FAN 1 CDR ECS 35.5 1.27 36.5
108 5 20 | Lca LMP ECS 20.2 0.72
109 2 22 | CABIN FAN CONT LMP ECS 1.1 0,04 1.1
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TABLE 5-III, - CIRCUIT BREAKERS - CONTINUED

LM-8

BASIC

CIRCUIT BUS LOAD AT 28 VDC OR 115 VAC|  HEAT PRE-
BREAKER | RATING| WIRE wmp, | 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 | VHFBRCVR LMP COMM 1.2 0.04 1.2

115 5 20 | VHFAXMTR LMP COMM VX?C'EER?\,OG‘gS i‘_% 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 | SUITFANAP LMP ECS 3.6 0.13 3.6

121 2 22 | PQGS (RCS) COR 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 | MuoPR COR | X | PGNS 200 p i 78.6

125 2 22 | PCMTE CDEMAF!“D 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) CDR EPS 24,0 0.86 24.0

131 2 | 22 | SIGCONDR1 CDR INST 12.6 .45 12.6

132 | 2 | 22 | siGSENsOR “lwp | | ST | 1075 Sracen|o:375 StAcep| 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 CDR 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 CDR ECS 30.5 1,09 30.5

144 2 | 22 | CDRFWD 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 9.2

148 2 22 | ANUN/DOCK/COMPNT LMP LIGHTING | 35,6 1.27 19.0

149 2 22 | LDG GEAR FLAG CDR PYRO 0.1 0.004 o1

152 2 22 | SEWINDOW (HEATER) AC B 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 STRDISP CDR PGNS 0.7 0.03 0.7

155 7.5 20 | RNDZ RDROPR (HEATER) | CDR | X | PGNS 29 1.04 0P 20°F

156 7.5| 20 | RNDZ RDRSTBY (HEATER) [ COR | X | PGNS 81 2.89 ~40°F-0°F | CLS

157 5 | 20 | LDGRDR(HEATER) COR | X | PGNS 63 2.25 Oopéfzo.,: CcLS

159 2 22 | MISSION TIMER CDR 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 5-111. - CIRCUIT BREAKERS - CONTINUED

LM-8

BASIC
CIRCUIT BUS LOAD AT 28 VDC OR 115 VAC HEAT PRE -
BREAKER | RATING| WIRE wmp, | xo LOAD LAUNCH
(4CB) |(AMPS)| GAUGE TITLE CDR,AC)|BUS [ SYSTEM WATTS AMPS (WATTS) | POSITION
162 5 20 | VHF BXMTR COR comm Rl 2}3:3 i;éi 3;;8
168 2 22 | THRUST DISP CDR FLT DISP | 1,06 0.38 1.06
169 2 22 | HE/PQGS DISP AC B PROP 6.7 0.06 6.7
183 30 8 | BAL LOAD CROSS TIE LMP EPS VARIABLE | VARIABLE cLS
184 30 8 | BAL LOAD CROSS TIE COR EPS VARIABLE | VARIABLE CcLS
185 5 18 | BUSTIE INV 1 AC B EPS AC LOADS
186 5 18 | BUS TIE INV 2 AC B 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 FLT DISP | 12.5 0.109AC | 12.5
202 2 22 | TAPE RCDR AC A INST 2.7 0.02 AC 2.7
203 2 22 | AcS ACB scs 3.45 0.03 AC 3.45
204 2 22 | RNG/RNG RT-ALT/ALT RT | ACA FLT DISP | 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 | CDRFDAI AC A FLTDISP | 4.0 0.035 AC 4.0
210 2 22 | SEFDAI ACB FLTDISP | 4.0 0.035 AC 4.0
211 2 22 | InToL AC A LIGHTING | 46.21 0,402 AC 9.5
212 2 22 | AOT LAMP AC A PGNS 9.3 0.081 AC 9.3
213 2 22 | AOT (HEATER) COR PGNS 5.6 0.2 5.6
214 2 22 | AOT LAMP AC B PGNS 9.3 0.081 AC 9.3
217 2 22 | AUTO TRNFR CDR ECS
218 7.5| 20 | QUAD1RCSSYSA/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 SYSA/B-1%* | COR PROP 95.5 3.41 95.5
222 7.5| 20 | QUAD1RCSSYSA/B-2% | LWMP PROP 95.5 3.41 95.5
223 7.5| 20 | QUAD 2RCS SYSA/B-2%* | LMP PROP 95.5 3.41 95.5
224 7.5 20 | QUAD 3RCSSYSA/B-2i | 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 AC B PGNS 4 0.035 AC 4.0
227 2A | 22 | ORDEAL CDR PGNS 4 0.14 4.0
228 2 22 | UPDATA LINK COR COMM 14 0.05 14.0
230 3 22 | ATCAAGS LMP scs 2.0 0.071 2.0
231 5 12 | ASCFEED 2 (SYS A) COR PROP 70.0 2,5
232 5 16 | ASCFEED 2(SYSB) LMP PROP 70.0 2.5
233 10 | 16 | DESENGOVRD 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 CMPWR CDR EPS
*% RCS THRUSTER HEATERS 5-10
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TABLE 5-ITI. - 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
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Drawing 6.1 Environmental Overview: DELETED
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Figure 8-1 Communications Control/Display: DELETED
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Drawing 8.1 Communications Overview: DELETED
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LM-8

BASIC
| COMMUNICATIONS NOTES
S-Band
A. Transceiver Power Requirements 36 watts
B. Receiver Characteristics
1. Phase Lock Receiver
2. Frequency : 2101.8 MHz
3. Sensitivity =127 dbm
C. Transmitter Characteristics
1. Modulation PM or FM
2. Frequency FM 2282.5 MHz
PM gg%-FR MHz
3. RF Power Output 0.75 to 1.5 watts
D. Power Amplifier Characteristics
1. Type Amplitron (QKS 1300)
2. RF Drive Level 0.72 watts (min)
3. RF Power Output (pri) 20 watts
L. Power Input 68.6 watts
E. The application of dc power to the primary or secondary power

amplifier power supply will start an automatic 20 second
warmup sequence. After the warmup period, -1800 Vdc is
applied to the amplitron enabling the tube to lock on

the input rf signal. If the amplitron fails to lock, the
power supply will automatically revert to the warmup

mode and the cycle will be repeated. The maximum warmup

time for a power amplifier is 60 seconds.
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Figure 8-2.- LM communications antenna locations.
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Figure 8-3.1.- LM-CSM antenna locations.
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Figure 8-3.2. - LM-CSM antenna locations.
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Figure 8-3.3. - LM-CSM antenna locations.
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TABLE 8-1

S-BAND AND VHF COMMUNICATION MODES

e
BASIC
VHF
VHF PANEL SWITCHES AUDIO SWITCHES
VAF A VA A VAF B VAF &
XMTR RCVR XMTR RCVR WE A VHE B VHF A VHE B MODE MODE
VOICE/RNG oh VOICE oN RELAY ON RELAY ON R o] 7] b2 e Vox
ics,
MODE @ oFF @ oFF @ oFF @ OFF @ OFF @ OFF ot =/
VoIcE OFF DATA OFF RELAY OFF ROV ROV ROV ROV PIT PIT
e CLup) (COR) (COR) ) (LMP) (LMP) (COR)
T ot OFF
LM RELAY voict ¢ o 0 ReV (OFF AT vox vox
. nn ose o i il TALK) MSFN LOS)
DATA VOICE on DATA OFF OFF OFF " OFF 7R OFF D |>
b o o OFF T R D D
ol voice voice OFF ™" Rev ” cv
CSM RELAY Voice on voice on oFF oFF ”® RCV > > > >
VHF RANGING VOICE/RNG o oFF on OFF oFF 7 ReV 7R ROV > >
S -BAND
COMMUNICATION SWITCHES AND SWITCH POSITIONS AUDIO SWITCHES
358 TZ SAS1 15851 15454 15854
_— —— FREQUENCY wosotaTe | xaicARDe s 305 S o v e COR AUDIO [ CoR LM
SPECTRUM ERrRiL PM PRIM PRIM voIce oM RANGE LEFT Hi S-BAND T/R b RELAY ON RELAY ON
8w 6~ &v 6~ 6m| 6~ © |~ G
M SEC SEC ON VOICE 8U KEY Ex{ﬂé‘ RIGHT Lo $-BAND RCV S-BAND T/R RELAY OFF RELAY OFF
*
" > D2 > B> > B>
0 CARRIER D oFF D
810
PCM-TM  VOICE *
1 VOICE PRIM PRIM LEFT
L oR & sioueo PM Fo on VOICE oM oFF i H 5-8AND TR [ s-BAWD TR OFF OFF
(PRIMARY g D 9
INFLIGHT) 1.024 MHZ_1.25 MHZ
610
PCM-TM  VOICE
2 PRN
VOICE PRIM PRIM
L OR R BIOMED L e ok SEC VoicE PeM RANGE Pl H S-BAND TR | S-BAND T/R OFF OFF
HER T
(BASIC b b
COMM) 1.024MHZ  1.25 HZ
POM-TH G = *
PRIM PRIM LEFT
3 LBR TH M Py o8 Pl A oFF peM oFF o R L > > oFF oFF
(LBR TM) 1.024 MHZ
BU VOICE POM-TH
* * *
PM PRIN PRIM
4 1\2:0“;5 OR SEC OR SEC ON VOICE BU PCM OFF OFF Lo S-BAND T/R | S-BAND TR OFF OFF
CINFLIGHT [>
BACKUP) B> TRz
BU * * *
3 - PRIM PRI
8U VOICE X 5
0 OR SEC OR SEC ONVCEEAEL OFF OFF OFF Hi S-BAND TR | S-BAND TR OFF oFF
(BU VOICE) b D D
EMERGENCY PULL PMP *
KEY CIRCUIT
6 EMERGENCY KEY BREAKER 2 Fl 8 oM OFF Ky OFF OFF Hi |> D OFF OFF
(4810
(EmERGENCY| 1021 > > > B> >
KEY) 512 KnZ
ey vorce Vg
PCM-TM  “Epyyy * * *
VOICE
/4 EMU DATA PM o OFF VOICE PCM OFF A Lo s-8AND TR | s-BAND TR b [>
(Lnar | L OR R EiOMED
STAY) LBR'TM 1.024 MHZ  1.25 MHZ D
VOICE EMU DATA PCM-TH
BASEBAND VOICE N
)
8 VOICE FROM MSFN oM PRIM PRIM LEFT HOR
EMU DATA oR SEC orjseg | DHYOLESy L OFF oR RichT 1 5-8AND TR | s-BaND T/R B3 D
L OR R BIOMED
(LUNAR 1.024 MHZ D
STAY Bu) [ HER OR LBR TM D -12.4 KNZ
610 -
POM-TM
voice VR o
EMU DATA PRIM PRIM
9 L oR B BIOMED M g Pare VOICE. PCM OFF SR HiA s-8AND T/R | s-BaAND TR b b
HBR OR LBR TM D
(M 1,024 MHZ 1,25 MHZ
10
PCM-TM
VOICE
voce N \ Clacur " = PRIM PRIM EFT
EMy CIRCUIT LEF HIOR
10 L &My para \ A M P oR SEC VOICE PCM TV CWEA e, it s-8AND T/R | s-BAND T/R D [>
HBR OR LBR TM | 10 HZ 500 KNZ 125wz | (468104 D
av) 1.024 MHZ

NOTES : D

v

VAV

INDICATES NO MANDATORY POSITION

RELAY MODES ARE SELECTED BY CHOOSING A VHF MODE
WITH A SUITABLE S -BAND MOD!
ONLY ONE RELAY SWITCH MAY BE CHOSEN ON AT

BASEBAND VOICE 0,3 -=3KHZ BAKDWIDTH

E (SEE VHF MODE TABLE ).
A THE

PRI OR SEC PWR AMP REQUIRED FOR DUAL EVA OPERATIONS

INDICATES MANDATORY SWITCH CHANGE FROM BASIC COMM MODE




TABLE

8-I1.- LM UPLINK COMMUNICATIONS MODES

MODULATION s/C
MODE FUNCTION TECHNIQUE FREQ
0 NO CARRIER —— —_—
1 PRN RANGING PM ON CARRIER —_—
2 VOICE FM/PM 30 KHz
3 UPDATA FM/PM 70 KHz
I PRN RANGING PM ON CARRIER —
VOICE FM/PM 30 KHz
5 PRN RANGING PM ON CARRIER -
UPDATA FM/PM 70 KHz
6 PRN 