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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 (CAEC;. Information contained within
this d"ocument represents the LM-3 Systems as of March L5, 1968.

This document is intend.ed for specialized use by Flight Controlfers in
real--*r,ime and near real-time operations. Comments concerning the
contents shouid be directed. to FC)+f/Mr. James E. Hannigan, Lunar Modufe
Systems Branch, Build.ing \r, Room )+28A, I1U3-)+625.

Section l, Extravehicular l'{obility Unit (SMU)/Extravehicular Activity
(eVa), has been prepared. by the Experiments Systems Branch, Ftight
Operations Directorate, Flight Control Division, Manned Spacecraft
Center, Houston, Texas. Comments concerning the contents ol this
section should be directed to trC9/Mr. Melvin F. Brooks, Experiments
Systems Branch, Building !5, Room 2208, HU3-5L69.

This handbook is not to be reproduced without the written approval of
the Chief, FIight Control Dlvision, Manned Spacecraft Center, Houston,
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This handbook has been prepared to represent the LM-3 vehicle

as of i{arch Lr, L968.

The following GAEC Level fII drawings and engineering ord.ers

were used to generate the indicated LM-3 LSH schematics:

Dwg 3.1 LDW 3)+O - 53000 Rev D, El through E)+, EJ
LDW 390 - ,3000 Fev D, EI through E5

Dvg 3.2 LDW 3r0 - ,3000 Rev C

Dwg L.l LDW 320 - 53000 Rev D, El and E2
LDW 350 - 53002 Fev A

ru,^ tr f ( aDw6 ).L) ).c)
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Dvg 7,L, 7.2

Dwg P.l
Dwg 9 .2, 9,3
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/6̂.3 LD\t' 339 - 53000 Rev J,

Shee+,s )+ 15 16 and B, E1

I(1 through K3

D,+g B.z,B.r,
a),

SYSK #5A22L
SVSK #60223-A
sysK #6a225
SVSK #50225-A
svsK #6a227-A
sysK /l6a22g-A
SVSK #502i+)+-B
svsK #5r2)r2
sysK #629TT
SV #7O6100
AGL #}OOOOI
sv #73arcL

B ?. -nl,I ?8n - 5?nn^ ro-- r r .nd. F?v. )) DDtt Jvv - /Jvvv ))

LDW 350 - 21n00 Bev F, JI
Lunar Excursion i'loduie FCI'ITEA Support ]'4anual
by Radiation Tncorloral,ed, l'{elbourne, Fl,orioa

DvS 9.1+

Drg 9 .r, 9.6

^a^LED 360 - 31f - eas't:'-:rent
Configuration Data

LDW 360 - 2100) PeY H, Jt
LSP 350 - BD

LDW 360 - 21000 Rev H, Jl
LD\,/ 360 - 2teol Pev D, El
LDW :50 - t3002 Rev A
LDW 350 - 52a03 Rev c, DI
LDW 360 - 

'2OOL 
Rev B, Ct

LDW 350 - 2LOA5 Rev D, El

Eequirements Er.rril

through D4
through C3
through E)+
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SECTION 1 

' INTRODUCTION 

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 

'were used to generate the indicated LM-3 LSH schematics: 
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l Dwg h.l 

i DWS 5 .1 ,  5-2 

Dwg 7 . 1 ,  7.2 
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i (grv Dwg 9.5, 9.6 

, 5-3 

Dwg 6.1,  6 . 2 ,  6.3 

LDW 
LDW' 

LDW 

LDW 
LDW 

LDW 

LDW 

SVSK 
SVSK 
SVSK 
SVSK 
SVSK 
SVSK 
SVSK 
SVSK 
SVSK 
SV 
AGL 
SV 

3ho 
390 

350 

320 
360 

390 

330 

53000 
53000 

53000 

53000 
53002 

53000 
53000 

#60221 
#60223—A 
#60225 
#60226—A 
#60227—A 
#60229—A 
#602uu—B 
#612u2 
#62977 
#706100 
#100001 
#730101 

LDW 380 — 53000 Rev E, F1 and F2 

Rev 

Rev 

Rev 

Rev 

Rev 

Rev 

Rev 

D, 
D, 
C 

9 

D 
A 

D 

J 

El through Eh, E7 
E1 through E6 

E1 and E2 

Sheets h , 5 , 6  and 8, El 

Kl through K3 

» 
LDW 360 — 21000 Rev H, Jl 

Lunar Excursion Module PCMTEA Support Manual 
by Radiation Incorporated, Melbourne, Florida 

LED 360 — 318 Measurement Requirements and 
Configuration Data 

21000 Rev H, LDW 
. L S P  

LDW 
LDW 
IDW 
LDW 
LDW 
LDW 

360 
360 

360 
360 
360 
360 
360 
360 

8D 

21000 
21001 

Rev 

Rev 

53002 Rev 
52003'Rev 
5200h 
21005 

l—l 

Rev 

Rev 
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H 
D 
A 
C 
B 
D w

e
 

o 

J1 

J1 
El 

Dl through Du 
Cl through C3 
El through Eh 
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LDW 360 - 52OOT
LDW 350 - 

'3008LDW 360 - 
'3OOgLDW 350 - 
'3010LDW 350 - 21013

D3 and D)+

Bl and 82

C1

DI and D2

Rev C,
Rev A,
Rev A
Rev B,
Rev C,

L

Ts-rS 9.7

Dwg 9. B

Dwe 9,9
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Dwg !.11

h^rg p.12
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Dws 9 .L5, 9. r7 LDW 370 - 53000 Rev i, DI and D2
LDW 360 - 2IOI3 Rev E, Dt and D2
LDW 3r0 - 53000

Dwe 9.tB

LDW 320 - 53000 Rev D, El and E2
LDW 350 - 53002 Rev A

LDW 390 - ,3000 Rev D, EI through E5
LDW 360 - 53009 Rev A

LDW 330 - ,3000 Rev J, KI through K3
LDW 360 - 52003 Rev C, Dl through D[

LDW 380 - 
'3000 

Rev E, F1 and F2
LDI,I 350 - ,3OOB Rev A, 31 and 82

LDI,^/ 350 - 2lOOl Rev D, Et
LDW 370 - 

'3000 
Rev C, DI

LDW 370 - 53001 Rev E, C- and C2
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LDW 300 - 53003 Rev E, 11 and F3 through F)
LDW 360 - 53OO! Rev A

LDW 270 - ,3000 Rev D, E1 through ET
LDW 360 - ,2007 Rev C, Dl and D)+

LDW 270 - ,3000 Rev D, Et through ET
LDW 350 - ,2007 Rev C, D3 and D[
LDW 390 - 53000 Rev D, /--l,eets 5 and -) ff through E5

LDW 310 - ,3000 Rev E, Fl through F7
LDW 360 - ,20o)+ Rev E, CL through C3 and C!

L

LDW 350 - 2LOO5 Rev D, E} and E)+

LDW 300 - 21002 Bev F, Gl through G3

Dwg 1O.I LDW
LDW

LDW

LDW

LDW

2TO

300
?5n
laA
Jlv

390

,3000 Rev D, EJ
530C3 Pev E, Fl, F3 through E9
53000 Rev B, CI through C5

,3000 Rev C, Dl and D2
,3000 Rev D, El through EJ

LDW 300 - ,3003 Rev E, Ff, F3 through F9
LDW 350 - 53000 Bev B, C1 through C6
LDW 370 - ,3000 Rev C, D] and D2
LDW 390 - 53000 Rev D, EI through EJ

l-2
L
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LDW 
LDW 
LDW 

' LDW 

9.7 

9.8 
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9.;0 

9f11 

9.12 
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, 10.1 

10.2 

LDW 
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LDW 

w 
LDW 
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LDW 
LDW 

LDW 
LDW 

LDW 
LDW 

LDW 
LDW 
LDW 

LDW 
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LDW 
'LDW 
LDW 
LDW 

360 
360 
360 
360 
360 
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360 

390 
360 

330 
360 
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360 

360 
370 
370 
390 

300 
360 

270 
360 

270 
360 
390 

310 
360 

370 
360 
350 

360 
300 

270 
300 
350 
370 
390 

300 
350 
370 
390 

52007 
53008 
53009 
53010 
21013 
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53002 
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53000 
52003 
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53000 
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53003 
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Dwg I0. 3 LDI,/ 300 - 2LOA2 Rev G

LDW 300 - 53003 Rev E, 11 and. F3 through Fp
LDW 350 - ,3000 Rev C
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TABLE 1-I.- STANDARD ABBREVIAT]ONS AND ACRONYMS FOR LM DOCLMENTAT]ON

L

L

t

AC

ACCUM

AEA

AEAA

AXLD

AGC

AGS

ALIGN

ALM

ALT

AM

A}IP

AMP-HR

ALTERNATING CI]RRENT

ATTITUDE CONTROLLER ASSEI,IBLY

ACCIJNruI,ATOR

ACTUAL/ACTUATOR

ABORT ELECTRON]CS ASSEMBLY

ASCENT ENGINE ARMING ASSEMBLY

ASCENT ENGINE LATCHING DEVICE

AU?OMATIC GAIN CONTROL

ABORT GUIDANCE SECTION

ALiGII}"IENT

ALAFM

ALT IMETER /ALT I TIIDE /ALTERNATE

AMMETER /AMPL]TUDE MODULAT]ON

A.I,lPERE

AMPERE IiOUR

ANTENNA

ALIGNMEIiT OPT]CAL TELESCOPE

ASCENT PROPULSION SYSTM{

ARMED

ABORT SENSOR ASSEMBLY

ASCENT

ASSEMBLY

ATT]TUDE & TRANSLATION CONTROL ASSM'{BLY

ATTITUDE

AUTOMATIC

AUXILIARY

AVAILABLE

AZTMUTH

BATTERY

BAND

BIPROPELLANT

BXACON

BITS PER SECOND

BITS PER SAMPLE

BACKUP

CABIN

CALTBRATE / CAL]BRATION

CALCULATE/CALCULATED

C]RCU]T BREAI{ER

C-BAND

CABLE

C0NSTANT BAI'r'DWIDTH

CONTACT CLOSI,RE

COM"IANDER

COL?LING DATA I]NIT

CONTROL ELECTRONTCS SECTION

CE}ITER OF GRAVITY

CHARACTER

CJRCU]T

CLOSE

CLOSED

CO}O{AND

CO]III]'LAJ.iDED

CONTROL

CANBON DIOX]DE

CREI,dVIAN OPTTCAL ALIGNMENT SIGHT

COMMUN]CATIONS

COTIPARE

CONDITION/COND]TION]NG/CONDIT IONER

CONTINUE

BIP

BCN

BPS

BTS

B/U

CAB

CAL

CALC

np

^ 
DT.in

CBL

CB1,I

CC

CDR

CDU

CES

CG

C}'TAR

CKT

CL

CLSD

CMD

CUDED

CNTL

coz

AIT

AOT

APS

ARM

ASA

ASC

A CCV

ATCA

ATT

AUTO

AUX

AVAIL

AZ

BAT

BD

I-UA>

COMM

COMP

COND

CONT

1-b

L

L

AC, 

ACA 

ACCUM 

ACT 

AEA 

AEAA 

AELD 

AGC 

AGS 

ALIGN 

ASC 

ASSY 

ATCA 

ATT 

AUTO 

AUX 

AVAIL 

AZ 

BAT 

BD 

* 
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TABLE l—I.— STANDARD ABBREVIATIONS AND ACRONYMS FOR LM DOCUMENTATION 

ALTERNATING CURRENT BIP 

ATTITUDE CONTROLLER ASSEMBLY V BCN 

ACCUMULATOR BPS 

ACTUAL/ACTUATOR , BTS 

ABORT ELECTRONICS ASSEMBLY I B/U 

ASCENT ENGINE ARMING ASSEMBLY CAB 

ASCENT ENGINE LATCHING DEVICE CAL 

AUTOMATIC GAIN CONTROL CALC 

ABORT GUIDANCE SECTION CB 

ALIGNMENT C-BND 

ALARM CBL 

ALTIMETER/ALTITUDE/ALTERNATE CBW 

AMMETER/AMPLITUDE MODULATION cc 

AMPERE -CDR 

AMPERE HOUR CDU 

ANTENNA CES 

ALIGNMENT OPTICAL TELESCOPE CG 

ASCENT PROPULSION SYSTEM CHAR 

ARMED CKT 

ABORT SENSOR ASSEMBLY CL 

ASCENT CLSD 
ASSEMBLY CMD 

ATTITUDE & TRANSLATION CONTROL ASSEMBLY CMDED 
ATTITUDE CNTL 

AUTOMATIC CO2 

AUXILIARY COAS 
AVAILABLE COMM 

AZIMUTH COMP 
BATTERY COND 
BAND CONT 

1-6 

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 V 

CHARACTER 

CIRCUIT 

CLOSE 

CLOSED 

COMMAND 

COMMANDED 

CONTROL 

CARBON DIOXIDE 

CREWMAN OPTICAL ALIGNMENT SIGHT 

COMMUNICATIONS ‘ 

COMPARE 

CONDITION/CONDITIONING/CONDITIONER 

CONTINUE ' 



COOL

COS

CP

LTD

CRSFD

CRT

L -1!r

CUR

CW

ChEA

D

DAC

DAP

DB

LM-3

TABLE I-].- STANDARD ABBREV]ATIONS AND ACRONY},{S TOR LM DOCID1ENTATION - CONIJ.NUCd

COSI,ANT DlR DIRECT

COSINE D]SCH DISCHARGE

COMMAND PILOT D]SP DISPLAY

CYCLES PER SECOND DIV D]VERTER

cFoSS-F lEu DLAY DELAY \-

DBM

DBW

DC

DCA

DECA

CATHODE-FAY-TUBE

COMLLAND AND SXRVICE MODULE

CARTRIDGE

CIJERENT

COI{TINUOUS WAVE

CAL]TIO].I & WARI ING ELECTROI.iICS ASSY

DOINII/ARD THRUSTING RCS ENGINN

DIGITAL TO ANALOG CONVERTER

DIGITAL AUTO PILOT

DECIBEL

DECIBEL ABOVE 1 MILLIWATT

DECIBEL ABOVX 1 hATT

DIRECT CLrRREIIT

DIGITAL COI'{'{AI{D ASSEMBLY

DESCENT ENGi}IE CO}JTROL ASSEI,{BLY

DECREASE

DATA ENTRY AND DISPLAY ASSE]'{BLY

DEGREE

DEJ|IODULATOR

DESCENT

DETEI{T/DETECTOR

DEVELOPNIENTAL FLIGHT INSTRUMEI{TATIOi,I

DEADFACE RELAY

DITFERENCE /DIFI'EREI,iTIAL

DIGITAL

DEPLOY/)EPLOYED

DESCENT PROPULSION SYSTEN{

DATA STOFAGE ELECTROI'i]CS ASSEI,IBLY

DISPLAY AND KEYBOA,F.D

ELECTRONIC COI{TROL ASSEMBLY

ELECTR]CAL CIRCUIT ]NTERRUPTER

ENVIRONI"IENTAL COIITROL SYSTEM

EXPLOSIVE DEVICE

ELECTROCARDIOGRAI"{

ELE C TRO LL]I1I I,IE S C EIIT

ELECTRlCAL/ELECTRICALLY

NMERGENCY

ELECTRON{AGI.{ET I C INTERFERENCE

EXTRAVEHICULAR TIOBILITY UNIT

ENABLE

ENGTNE

EI{GINEER

ELNCTRICAL POI,JER SYSTzu

EQUIPMEI{T

ELECTROI$1C REPLACEABLE ASSEI'IBLY

ERROR

EXTRAVEHI CULAF ACTiVITY

EXTRAVEH]CULAR VISOR ASSE]'IBLY

EXTEND

DPLY

DPS

DSEA

DSKY

IaA

EC]

rna

ED

!T

ELEC

EMER

EMI

EMU

ENBL

ENG

ENGR

EPS

EQUIP

ERA

ERR

EVA

EVVA

EXT

T

DECR

DEDA

DEG

DE}IOD

DES

DET

DFI

DI'R

DIFE

DIG FAHRENHEIT/IORWARD THRUSTING F.CS EIIGI.iE

L

\-

L

COOL 
cos 
CP 
cps 
CRSFD 

_ CRT 
CSM 

CTG 

CUR 

CW 

CWEA 

DAC 

DAP 

DB 

DBM 

DBW 

DC 

DCA 

DECA 

DECR 

DEDA 

DEG 

DEMOD 

DES 

DET 

DFI 

DFR 

DIFF 

DIG 

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 CONVERTER 

DIGITAL AUTO PILOT 

DECIBEL 

DECIBEL ABOVE l MILLIWATT 

DECIBEL ABOVE l WATT 

DIRECT CURRENT 

DIGITAL COMMAND ASSEMBLY 

DESCENT ENGINE CONTROL ASSEMBLY 

DECREASE 

DATA ENTRY AND DISPLAY ASSEMBLY 

DEGREE 

DEMODULATOR 

DESCENT 

DETENT/DETECTOR 

DEVELOPMENTAL FLIGHT INSTRUMENTATION 

DEADFACE RELAY 

DIFFERENCE/DIFFERENTIAL 

DIGITAL 

1—7 

DIR 
DISCH 
DISP 
DIV 
DQAY 

DPLY 

DPS 

DSEA 

DSKY 

ECA 

ECI 

ECS 

EKG 

EL 

EVA 

EVVA 

EXT 
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' TABLE l—I.- STANDARD ABBREVIATIONS AND ACRONYMS FOR LM DOCUMENTATION — Continued 

DIRECT 

DISCHARGE 

DISPLAY 

DIVERTER ‘ ' 
DELAY ‘ N..» 

DEPLOY/DEPLOYED 

DESCENT PROPULSION SYSTEM 

DATA STORAGE ELECTRONICS ASSEMBLY‘ 

DISPLAY AND KEYBOARD 

ELECTRONIC CONTROL ASSEMBLY 

ELECTRICAL CIRCUIT INTERRUPTER 
ENVIRONMENTAL CONTROL SYSTEM 
EXPLOSIVE DEVICE 
ELECTROCARDIOGRAM 
ELECTROLUMINESCENT \ / 

ELECTRICAL/ELECTRICALLY / 

EMERGENCY 

ELECTROMAGNETIC INTERFERENCE_ 

EXTRAVEHICULAR MOBILITY UNIT 

ENABLE 

ENGINE 

ENGINEER 

ELECTRICAL POWER SYSTEM 

EQUIPMENT 

ELECTRONIC REPLACEABLE ASSEMBLY 

ERROR 

EXTRAVEHICULAR ACTIVITY 

EXTRAVEHICULAR VISOR ASSEMBLY 

EXTEND 

FAHRENHEIT/FORWARD THRUSTING RCS ENGINE 

p 

M
A

M
A

A
a

 
A 

‘ 
_'

 
4 

“
3
‘
3
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TABLE 1-1.- STANDARD ABBREVIAT]OI,IS AND ACRONYMS I.OB L]'1 DOCL]i{E}iTAT,IO1{ - CONtiNUCd

t

\-_

t

EAIL

FDAI

F]TH

IL
I'M

FP

FREQ

F\,JD

G

GASTA

GDA

GLY

GN{BL

GND

G0x

trbll

HBR

HE

Hr'H

IAILLIRN

ILIGHT DIRECTOR ATTITUDE ]NDICATOR

FIRE IN THE HOLE

ILAG

FREQUENCY MODULATION

I'LIGHT PROGRESS

FREqUENCY

TORWARD

GRAVITY

G]}'{BAL ANGLE SEQUENClNG TRANST'ORMATION

ASSE.},{BLY

GI}'tsAL DRIVE ACTUATOF,

GLYCOL

GIMBAL

GROI]ND

GASEOUS OXYGEN

GROUND SUPPORT EQUIPMEI{T

GUIDANCE

HIGH-BIT RATE

HELII}4

ALTI.TUDL/ALTITUDE RATE

MERCURY

HIGH

HIGH LEVEL

HOLD

WATER

HIGH.SPEED DATA

HEATER

H]GH VOLTAGE

HOVER

HEAT EXCHANGER

HERTZ

INTERC0l'{IIUNICATI0N SYSTEM

IDET{TIFICATION

INTERI,IEDIATE FRXqUEI.ICY

ITJNER GIMBAL

I}iI,iER GIMBAL ANGLE

IGI,{IT]CI.i

]IIERTIAL I,{EASURI]MENT UNIT

INLET

IliiJECTOR

TiTADD A CT

]I\iSTRU]{ENTATION

IIiIVERTER

INERT]AI, REEEREIICE INTEGRATII{G GYRO

]J{STRLI}IENTATION SYSTEM

ISOLATlON

Ii\ERTIAL SEIISOR SYSTEM

JETTISON

JET DRIVER

KILOHERTZ

HSD

HTR

HV

H!B

Hlx

HZ

ICS

ID

IF'

IG

IGA

IGI'r

1NIU

rlil

INJ

INCR

INST

INV

IF.IG

IS

ro
L-O

L

] SOL

ISS

JETT

JD

KHZ

HI

HL

HLD

H^0

L

FAIL 

FDAI 

FITH 

FL 

FP 

FREQ 

GASTA 

GDA 
GLY 
GMBL 
GND 
cox 

Hg 
HI 

HL 

HLD 

ho 

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

VFAILURE 
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 

AETITUDE/ALTITUDE RATE 

MERCURY 

HIGH 

HIGH LEVEL 

HOLD 

WATER 

HSD 

HTR 

HV 

HVR 

H/X 

HZ 

ICS 

ID 

IF 

IG 

IGA 

IGN 

IN 

INJ 

INCR 

INST 

INV 

IRIG 

IS 

ISOL 

ISS 

JETT 

JD 

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 
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TABLE tr-I.- STANDA-RD ABBREVIATIONS AND ACRONYMS FOR LM DOCI]IVIENTATION _ CoNtiNUCd

L
L

LAT

LBB

LCA

LEFT THRUSTING RCS ENG]NE

LAT]TUDE/LATERAL

LOI^I-BIT RATE

L]GHTING CONTROL ASSE],{BLY

LIQUID COOI,ED GARMENT

LANDING

LUT DEADI'ACE RELAY

1J"1 GUIDANCE COMPUTER

LIMlT/LIMITS

LITHI{,'I4 HYDR0XIDE

LOW-LEVEI, COMMUNICATOR

LOW-LEVEL SNNSOR

LUNAR MODULE P]LOT

LOur

LONGITUDE

I,ANDING POII{T DESIGNATOR

LAND]NG FADAR

LEAST SIGN]F'ICANT BIT

LIGHTING

LAT]NCH L]}4BILICAL TOWER

LOW VOLTAGE

LEVEL

MANUAL

MESSAGE ACCEPTANCE PULSE

MAX]MIIM

MILD DETONATING FUSE

]"1]SSION ELAPSED TIME

MAIN FEEDER CONTACTOR

MAIIIFOLD

MIDDLE G]MBAL

MGA

MlN

}'fl'{

MOCR

MOD

MIDDLE GIMBAL A]'[GLE

}IIN 1]'L'M

MILLIT'{ETER(S )

MISSION OPERATIONS CONTROL ROOI.,I

I40DULAToR /I{0DULATT oll

L{ONITOR

I4AIN PROPULSICN SYSTEI,{S

I"ruLT I PL EX /I'1ULT I PL EXER

MOST SIGNIFICANT BIT

MANI'I-ED SPACE FLIGHT NETWORK

METER/lvloT0R

NEGATIVE

NORMALLY CLOSED

NORI"IALLY OPE]..]-

NORMAL

OUTLET/OUTPUT

OSCILLATOR

OVERTEliPERATI,BE

OVER

OVERRIDE

LDG

LDR

LGC

LlM

L]OH

LIC

LLS

LMP

LO

LONG

LPD

LR

T QD

LTG

LUT

LV

LVL

MAN

MAP

MAX

}4DF

}4ET

MI'C

XIFLD

MG

I,"{0N

t1rJ

I'lPX

XlSB

L{TR

r!L

i\ia

NORM

I'MZ

az

OB

OC

OG

NO N-RET L]N1.I- T C - Z :1 C

OXYGEN

ONBOARD

OVERCl,BRENT

OUTER GI},IBAL

OGA OUTER GI]4BAL A].IGLE

OFN OPEN

OPR OPERATE

OPR ERR OPERATOR ERROR

ORDEAL ORBITAL RATE DISPI,AY-EARTH AND LUI.{AR

OUT

OSC

o/r
OVR

OVRD

t-q

\-

\_

It-

L

LAT 

LBR 

LCA 

LCG 

LDG 

LDR 

LGC 

LIM 

LIOH 

LLC , 
LLS ‘ 
LMP, 

LO 

LONG 

LPD 

LR 

LSB 

LTG 

LUT 

MDF 

MET 

MFC 

MFLD 

MG 

59 
L 

TABLE l—I.- STANDARD ABBREVIATIONS AND ACRONYMS 

LEFT THRUSTING RCS ENGINE 

LATITUDE/LATERAL 

LOW—BIT RATE 

LIGHTING CONTROL ASSEMBLY 

LIQUID COOLED GARMENT 

LANDING 

LUT DEADFACE RELAY 
LM 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 

NUAL 

MESSAGE ACCEPTANCE PULSE 

MAXIMUM 

MILD DETONATING FUSE 
MISSION ELAPSED TIME 
MAIN FEEDER CONTACTOR 
MANIFOLD 

MIDDLE GIMBAL 

MGA 

MIN 

MM 

MOCR 

MOD 

NORM 

OGA 

OPN 

OPR 

LM—3 f \\ 

FOR LM DOCUMENTATION — Continued 

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 -fl“ 

NON—RETURN—TO-ZERO K 

OXYGEN 

ONBOARD 

OVERCURRENT 

OUTER GIMBAL 

OUTER GIMBAL ANGLE 

OPEN 

OPERATE 

OPR ERR OPERATOR ERROR 

ORDEAL 

OUT 

OSC 

O/T 

OVR 

OVRD 

ORBITAL RATE DISPLAY—EARTH AND LUNAR 

OUTLET/OUTPUT _ 
OSCILLATOR \ 
OVERTEMPERATURE ‘_ 1\._/ 
OVER 
OVERRIDE 



OVHD

0x

PA

PAM

DADM

PBAT

PBW

PCM

PCMTEA

rua

DA NTA C

PGNS

PFS

PIPA

f I!\-I

AP

PLSD

PLSS

PM

PMP

PNLS

PO

POS

PP

PPS

LM*3

t(

TABLE }-I.- STANDARD ABBREVIATION AND ACRONYMS FOR LM DOCUMENTATION. ContinUed

OVERHEAD PQGS PROPELLANT QUANTITY GAGING SYSTEM

O1IDIZER PRNSS PRESSIME

por,^rER A],{FLIFIER PRF PULSE REPETITION FREQUENCY

FULSE AMPL]TIIDE MODULATION PRIM PR]MARY

PARTIAL PR}4 PULSE RAT]O MODULATCR

L

\-

PYRO BATTERY

PROPORTIONAL BANDWIDTH

PULSE CODE MODULATION

PULSE CODE MODULATION AND TIMING

ELECTRONICS ASSEI'TBLY

PERCENT

PRI}IARY GUIDANCE, I'IAVIGATION AND CONTROL

SYSTEM

PRIMARY GUIDANCE AND NAVIGATION SYSTF]]'{

PIRCENT EULL SC-ALE

PULSE II.ITEGRATII,IG PELIDULOUS ACCELEROI'IETEE

PACKAGE

DIFFERENTIAL PRESSURE

PULSED

PORTABLE LIFE SUPPORT SYSTII,I

PHASE MODULATION

PREMODULATION PROCESSOR

PANELS

PO\^TER OUTPUT

POS]TION

PART]AL PRESSURE

PULSES PER SECOND

PSEUDORANDOI,{ NOlSE

PROGRAM

FROPELLANT / PROPULS I ON

POWER AND SERVO ASSEMBLY

POIJT'jDS PER SQUARE ]NCH ABSOLUTE

PO.UTIDS PER SQUARE INCH DIFFERENT]AL

FULSE TORQUE ASSEMBLY

:IIq'J--'-TAT I'

PREC]SIOI{ VOLTAGE REFERENCE

POWER

PYiCTICiii.iIC

QUICK DISCONNECT

QUANTITY

QUADRAI{T

R]GHT THRUSTING RCS ENGINE

F.EVERSE CTMRENT /OVERCURRENT

ROUGH COI,{BUSTION CUTOT'F REPLACEABLE

ASSEMBLY

REACTION CONTROL SYSTEM

RECEIVER

RELAY DRIVER

PRN

PROG

PROP

PSA

DCT A

PSiD

PTT

P\B

P'r^rB

PYRC

OD

OTY

QUAD

R

RC /OC

hLLro

RC\B

RD

1-r0

L
if 

LM—3 

TABLE l—I.4 STANDARD ABBREVIATION AND ACRONYMS FOR LM DOCUMENTATION - Continued 

OVHD OVERHEAD ~ . ' PQGS 
, OX OXIDIZER PRESS 

‘~‘r PA POWER AMPLIFIER PRF 

‘ PAM PULSE AMPLITUDE MODULATION . PRIM 
PART PARTIAL REM 

PBAT PYRO BATTERY PRN 

>PBW PROPORTIONAL BANDWIDTH ' PROG 
PCM PULSE CODE MODULATION I . PROP 

PCMTEA PULSE CODE MODULATION AND TIMING . PSA 

. ELECTRONICS ASSEMBLY PSIA 

PCT PERCENT 
‘ PSID 

PGNCS PRIMARY GUIDANCE, NAVIGATION AND CONTROL PTA 

SYSTEM PTT 

\ PGNS PRIMARY GUIDANCE AND NAVIGATION SYSTEM PVR 

PFS PERCENT FULL SCALE PWR 

_fi PIPA PULSE INTEGRATING PENDULOUS ACCELEROMETER 
PKG PACKAGE PYRO 

QD 

AP DIFFERENTIAL PRESSURE QTY 

PLSD PULSED ' QUAD 
PLSS PORTABLE LIFE SUPPORT SYSTEM R 

PM ' PHASE MODULATION 

PMP PREMODULATION PROCESSOR ‘ RC/OC 
RCCRA 

'PNLS PANELS 
PO POWER OUTPUT RCS 

POS POSITION ‘ RCVR 

\ PP PARTIAL PRESSURE RD 

‘ . PPS PULSES PER SECOND 

L/ ' ' 1-10. 

PROPELLANT QUANTITY GAGING SYSTEM 

PRESSURE ‘ 

PULSE REPETITION FREQUENCY 

PRIMARY 

PULSE RATIO MODULATOR 

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 



LN].-3

TABLE f-I.- STANDARD ABBREVIAT]ONS AND ACRONYMS FOR II'{ DOCUX{ENTATION - CONtiNUCd

RDR

trlra

RECD

REI'

REG

RADAR

RECORDER

RECEIVED

REFERENCE

REGULATOR

RELEASE

RETRACT/RETI]BN

REVERSE

RADIO FREQUENCY

REFLLCT/REFLECTED

RATE GYRO ASSXMBLY

RELAY JUNCTIOII BOX

RELAY

RENDXZVOUS

RANGE/RANGING

RENDEZVOUS BADAR

RENDEZVOUS RADAR ELECTRONICS

REI.,IOTED S]TE

RESOLVER

RI,PTURE

RETIIRN-TO-ZERO

C DAITN

SPACECRAFT

SIGNAL CONDITIONING ELECTRONICS

REPLACEABLE ASSM'{BLY

STABIL]ZATION AND CONTROL SYSTEM

SCO

DNU

SEL

SEP

SEQ

SET

SG

OED

SHFT

SIG

S]N

SLA

s/0
SOL

SP

SPA

S/S

DDN

ST

.LD]

STGE

Dln

STRB

SUP

S]GNAL CONTROLLED OSCILLATOR

SECONDARY/SECOND

SELECT

SEPARAT I ON / S EPAF.AT OR

SEQUENCE

SET/SETTING

SIGNAL GENERATOR

SUPER CRIT]CAL HELII,}I

SHAET

SIGNAL

SINE

SPACECRAFT LAUNCH ADAPTER

S}iUTOF'F

SOLENOID

SHUTOFF VALVE

SPARE

SIGNAL PROCESSING ASSEXtsLY

SAMPLES PER SECOI'{D

STAFF SUPPORT ROOX{

DIAlIU

STANDBY

STAGE

STRENGTH

STROBE

SUPPLY

\-

REL

RET

REV

RF

RELT

Da A

RJB

RLY

RNDZ

DNTA

RR

RRE

RS

RS\E

RUPT

RZ

S-BND

S/C

q.FR A

L
r-r1

I
I

t

t
t

RDR 

REC 

RECD 

REF 

REG 

REL 

RET 

REV 

RF 

RFLT 

RGA 

RJB 

RLY 

RNDZ 

RNG 

RR 

RRE 

RS 

RSVR 

RUPT 

RZ 

S—BND 

S/C 

SCERA 

SCS 

* V 

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

RADAR 

RECORDER 

RECEIVED 

REFERENCE 

REGULATOR 

RELEASE 

RETRACT/RETURN 

REVERSE 

RADIO FREQUENCY 

REFLECT/REFLECTED 

RATE GYRO ASSEMBLY 

RELAY JUNCTION BOX 

RELAY 

RENDEZVOUS 

RANGE/RANGING 

RENDEZVOUS RADAR 

RENDEZVOUS RADAR ELECTRONICS 

REMOTED SITE 

RESOLVER 

RUPTURE 

RETURN-TO-ZERO 

S—BAND 

SPACECRAFT 

SIGNAL CONDITIONING ELECTRONICS 

REPLACEABLE ASSEMBLY 

STABILIZATION AND CONTROL SYSTEM 

LM—3 

SCO SIGNAL CONTROLLED OSCILLATOR 

SEC SECONDARY/SECOND 

SEL SELECT 

SEE SEPARATION/SEPARATOR 

SEQ SEQUENCE 

SET SET/SETTING 

SG SIGNAL GENERATOR 

SHE SUPER CRITICAL HELIUM 

SHFT SHAFT 

SIG SIGNAL 

SIN SINE 

SLA SPACECRAFT LAUNCH ADAPTER 

S/O SHUTOFF 

SOL SOLENOID 

SOV SHUTOFF VALVE 

SP SPARE 

SPA SIGNAL PROCESSING ASSEMBLY 

S/S SAMPLES PER SECOND 

SSR STAFF SUPPORT ROOM 

ST STATIC 

STBY STANDBYV 

STGE STAGE 

STR STRENGTH 

STRB STROBE 

SUP SUPPLY 
’,/ 

l—ll 
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TABLE l--I.- STANDARD ABBREVIATIONS AND ACRONYI'1S IOR LI4 DOCUMENTATTON - Concfud.ed

L
SUSP

SVO

SW

SYNCH

ovc

TCP

TE

TETIP

THROT

TJiU

TK

TLE

mrI

TOL

TRANS

TRNFR

TRLN

T/TCA

TTY

U

LDMH

UHF

V

.V

VAC

VAR

VCO

VDC

VEL

SUSPENSION

SERVO

SWITCH

SYNCHRONIZAT]ON

SYSTEM

THRUST CHAMBER ASSEMBLY

THRUST CHAI.4BER PRESSURE

TIMING ELECTRONICS

TEMPERATI,RE

THROTT],E

TOWER JETTISON MOTOR

TANK

TRACK]NG L]GHT ELECTROI{ICS

TELEMETRY

TOLERANCE

TRANSI,ATION

TRANSFER

TRUNNION

THRUST/TRANSLATION COI{TECLLER ASSEMBLY

TELETYPE / TELETYPEhR I TER

UPWARD THRUSTINC RCS EliGI]{E

UNSY}IMETRICAL DIMETHYLHYDF.AZ II! E

ULTFA HIGH FREQUENCY

VOLT

CHANGE IN VELOCITY

ALTERNATING CURRENT VOLTS

VARIABLE

VOLTAGE CONTROL OSCILLATOR

DIRECT CI,RRENT VOLTS

VILOCITY

VI.RY HIGh TREQU[\CY

VALVE/VALVES

VOLUME

VOICE OPERATED RELAY

VALVE POSITION II{DICATOR

VOLT ROOT MEAN SQUARE

WATT

WIDEBAND

J,,{ATER BOILER

CROSS/TRANS

TRANSCE]VER

TRANSMITTER

TFANSPONDER

PHASE

VHF

VLV( S )

VOL

v0x

VPI

VRMS

I,{

WB

\t /B

X

AL VN

)X\iTR

XPItrDE

(@)

I

L

t L-L2

SUSP 

SVQ 

SW 

SYNCH 

SYS 

TCA 

TCP 

TE 

TEMP 

THROT 

TJM 

TLE 

TOL 

TRANS 

TRNFR 

TRUN 

T/TCA 

TTY 

UDMH 

UHF 

AV 

VAC 

VAR 

VCO 

VDC 

* 

LM—3 

TABLE l—I.— STANDARD ABBREVIATIONS AND ACRONYMS FOR LM DOCUMENTATION — Concluded 

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 
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 

VHF 

VLV(S) 

VOL 

vox 

VPI 

VRMS 

W 

WB 

W/B 

XCVR 

XMTR 

XPNDR 

1-12 

VERY HIGH FREQUENCY 

VALVE/VALVES 

VOLUME 

VOICE OPERATED RELAY 

VALVE POSITION INDICATOR 

vdLT ROOT MEAN SQUARE / 
WATT 
WIDEBAND 
WATER BOILER 
CROSS/TRANS 

TRANSCEIVER 

TRANSMITTER 

TRANSPONDER 

PHASE 
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l-. Lire Designation

Water

o

0xygen

o
Nitrogen

N

Helium

Tabfe 1-II.-DRAWTNG SYMBOL STANDARDS

2. Buses and Grounds

Command-er t s Bus

a

AC Bus

V,*

V,O

V

L, LM Pilotrs Bus

o

ITTTTIIT]TT IIII t

Primary Coolant

Second.ary Coolant

X X
Fuel

fII

N

Voltage
115A 0R B-and Bus

400 - Erequency

\

L

Hydrogen

I I I

;SSSS

Suit Loop

Sense Lines

Oxi di z er

0thers

Eloating Bus

System Ground

Frame Ground

Floatlng Ground

\/
VXXX +voltage

XXX 

-Name

i

I *- \
( 1o.ent1I-1cat1on.'

I t?

XXX*Name

L

d

Steam

T

LM—3 

Table l—II.—DRAWING SYMBOL STANDARDS 

Line Designation 

V Water 

I V 0 

Oxygen 

O O 

Nitrogen 

N N 

Helium 

Primary Coolant H
 

Secondary Coolant 

X X 
Fuel E 
Hydrogen 

U
)
 

61
' 

(
D
 m
 

5 

$ 5 5 5  

Suit Loop 

Sense Lines 

Oxidizer 3 

Others 

(Identification) ' 

Buses and Grounds 

Commander 's  Bus 

Vc-DR 
LM Pilot's Bus 

VLMP 
AC Bus 

V Voltage 
115A OR B . _ a n d  Bus 
400 ~ <——-.Frequency 

Floating Bus 

VXXX I Voltage 
XXX Name 

System Ground 

T 
Frame Ground 

Floating Ground 

‘X X X +——4 Name 
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TABLE r-rr.- DRAWTNG syMBOL sTANDARDS (comrrluuo)

3. MECHAN]CAL SYMBOLS

l'llechanical Fil-ter

Burst Diaphragm

Low Slde

Venturi

Vent

.a.
Thi:ust Neutralized Vent

Self-Sealing Quick Disconnect

Quick Disconnect

Quick Disconnect
Firl & Drain

tr'il-l and Drain

cap

cap

BaIl- Valve
Actuator

May be shown
in derrressed
or partially
,.lo^-acc a.l

position

Valves - Shown shaded in closed position

JI-
J

\-

1-1)+

Open X CIosed

\_

X
L

TABLE l-II.— DRAWING SYMBOL STANDARDS (CONTINUED) 

MECHANICAL SYMBOLS 

Mechanical Filter 

_ 

— 

Burst Diaphragm 

\ 

— Q _  

\\‘— Low Side 

Venturi 

M 

W 

Vent 

,__/_ 
_ \  

Thrust Neutralized Vent 

\ 

\ 

Self—Sealing Quick Disconnect 

: 2  

Quick Disconnect 

:20 
Quick Disconnect 
Fill & Drain 

4—-—Cap 

Fill and Drain 

— Cap 

— 

Ball Valve 
Actuator 

May be shown 
in depressed 
or partially 
depressed 
position 

Valves - Shown shaded in closed position 

N Open N Closed 

3» 
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TABLE t-rr.- DRAWTNG syrrBOL STANDARDS (couruturu)

3. MECHANTcAL SYMBOLS (cour. )

Manrral Valve BaIl Valve

Check Valve

Pressure Regulator vith
Manual Overrlde

ReIief Va1ve

Reduced ps i

Ful-] Flor,r
Cracking
Reseat Pressure

BalI Valve vith
Internal SeaI and- Drain

Three-Way Valve

Solenoid Olerated, Val-ve

( hroo--i,.tarr l,,vJ l

:
Solenoid Operated- Valve

( rvo-way )

0
Cneck Valve vith
j',lanual Override

Ori flc e

(rrow Rate)

Pressure Regulator

t

i

+-

I -t 
q

Name (Normai Position)

L

I

+

TABLE l—II.— DRAWING SYMBOL STANDARDS (CONTINUED) 

MECHANICAL SYMBOLS (CONT.) 

Manual Valve 

Check Valve 

‘1I—‘ 

' Check Valve with 
Manual Override 

Orifice 

_ ‘ —  

(Flow Rate) 

Pressure Regulator 

'Reduced psi 

Pressure  Regulator with 
Manual Override 

Full Flow 
Cracking 

—- Reseat Pressure 

Relief Valve 

Ball Valve 

Ball Valve with 
Internal Seal and Drain 

(D 

Three-Way Valve 

F 

Solenoid Operated Valve 

(Three-Way) 

_ 

* 
Solenoid Operated Valve 

(Two—Way) 

V 

32: 
Name (Normal Position) 
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TABLE 1_]].- DRAI/i-ING SYMBOL STANDARDS (COMTTUUUO)

L)+. PYROTECHNICS

Interstage Umbilical- Cutter

OR

Wire

ttDtt for
Descent Stage

Pipe

ttDtt for
Descent Stage

Momentary Contacts

Non-Latching Retay
( De-Energi zed. )

lr

Latching Con-uac-us

O-

ilone:l clature

.'--

L.
t

Latching Relay

@+
ttl," for Launch
Vehicl-e (Si,A)

l
' lllll €^-N AUI

Ascent Stage

Electrical Circult Interrupter (eCf )

1=ECf#
2__ECI#
3=ECI#

t Ll4
J t7:
J t72

1 - D/

J - rl

1-1t)

Nomencl-ature

L

5. RELAYS

-terilf
=

TABLE l—II.— DRAWING SYMBOL STANDARDS (CONTINUED) 

h. PYROTECHNICS 5. RELAYS 

Interstage Umbilical Cutter Momentary Contacts 

___'o/‘ 
.A_____ 

DQ
W 

Latching Contacts 

H /  
._____ 

OR > Non-Latching Relay 
' (De-Energized) 

— _  D X  Wire — O ’ l ) . _  

A_____ 
"D" for l 

Descent Stage 

“ 

. *  Nomen Clature 

Pipe 

. I I D "  for 

Descent Stage 

>
C

J
<

 

Latching Relay 

T®+ 
"L" for Launch : 
Vehicle (SLA) 

Electrical Circuit Interrupter (ECI) 

I A é x  I © + 3 H  Nomenclature 

L X —  

! "A" for 1 = ECI #1 = P/J 17h 
Ascent Stage—J 2 = ECI #2 = P/J 173 

3 = ECI #3 = P/J 172 

1-16 
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TABLE t-rr.- DRAWTNG SYMBOL STANDARDS (courruuun)

6. C/B, FUSES, AND M]Sq SWITCHES

Pusn-Button Circuit Breaker
Maj or

Coax Switch J.,LLIE

xxxxxt rI rII TI II
14lnor
Tltle

NanLe

Amperage

*c/e
Number

J.I

I

General Fuse

t

RF

PWR

RF

RF

PWR

Fus i s tcr

A Amperage

A Resi.stance
Baro Switch

Close

Open

o--

XXX psi or altitude
XXX psi or altitude

1-17

L

xxx

x

Pnl
Number

T

xxx
I
I

X,A

I

I

I

+

t
l.

LM—3 

TABLE l—II.— DRAWING SYMBOL STANDARDS (CONTINUED) 

6. C/B,  FUSES, AND MISC SWITCHES 
Push—Button Circuit Breaker , . _ MaJ or 

Coax Switch QXXXXX . Title 

,g/ , , : jXXXXXs—e—‘A Minor 
- - - — - —  - - - ' I (  Title 

., _;' .ilxxxr, ~. ~ I. Name ;_  /.,.\ I 
" XA ‘——‘—‘T I ‘ Amiaerage .2:- K 

PWR 19,1511; x; ‘ xxx 144/13 
L - - - — _ — - - J  Number 

RF Pnl 
Number 

PWR' 
General Fuse 

A Amperage 

4U 

Fusistor 

9 Resistance 
Baro Switch . _ _  . 

m 
fl 

,9 
Close XXX psi or altitude 

Open XXX [psi or altitude 
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TABLE t-rr.- DRAWTNG syMBOL STANDARDS (cottrruuno)

FLAGS
=-------.--Po s 1t 1on .f 

'Iag s

These flag symbols wilf show aI1 states of a flag

Three-Position EIag.-Sprlng load to the center position

\___

t.t

\-

+

t

T\^ro-Pos ition FJ.ag

XXXXX 

- 

State of Flag

Flag
Nomenclature

XXXXX* State of Flag

XXXXX 

- 

State of Flag

FIag l{ulrber
Panel Number

XXXXX .- State of Fl-ae

Flag
Nomenclal,ure

XXXXX + State of Flag

Flag Number

Panel Number

FIag ltlumber
Panel Number

XXXXX
XXXXX

t

XXXXX
XXXXX

XXXXX
XXXXX

Annunciator Flag
FJ-ag symbol wj.U- not reflect switch position of the associated. switch.

XXXXX 

- 

FIag Name

XXXXX 

- 
Note to explain

XXXXX aff states of flag.
xxxxx

xxxxx

XXXXX

1-r8

I

\-

L

ffi

LM-3 

TABLE l-II.- DRAWING SYMBOL STANDARDS (CONTINUED) - ‘ . ..~\ 

FLAGS I &~./ 
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 

Flag Number 
Panel Nuinber 

Two—Position Flag 

State of Flag K; ‘\ 

Flag 
Nomenclature 

XXXXX — State of Flag 

* XXXXX Flag Number 
XXXXX Panel Number 

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

XXXXX Flag Name “ ‘ 

\h—M ‘_________ !IIII 
/ /  XXXXX <—— Note to explain 

XXXXX‘ all states of flag. 
XXXXX 

X X X X X  R —  Flag Number 
X X X X X  N Panel Number 

1518 
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TABLE r_-rr.- DRAwTNG SyMBOL STANDARDS (courruum)

B. MISCELLANEOUS SYMBOLS

Telemetry Bubble (f.t'l Onfy) Trans formers

t
Measurement
Number

Measurement Name

l4easurement Range
or Ryent State
Ex. 1=Safe

HBR Sarnnle Rate

LBR Samp1e
Rate

SCIor
DU Z IOT
Signal Cond.itioner
Lor2

;lir""
PoJ-arity d.ots
indicate out
of phase

-;t TJE-
I{easr.rrenents to GSE

l''leasurement
iiumber

1 -L U-LC

Range

Wire Res ol-ver

X = Sine Wind.ing

a = Minus Sine

= Cosine Winding

Overvlew Instrumentation Legend

Automatic PCIvI only

Polarity dots
indicate in
phas e

Amplifier

Input

Inverted
fnput

Ant enna
I,lame

(fyp. or Function)

He at er

Value (watts )

PCl4 and Onboard

Pvr
Input

)

t Output

?

xxx

GSE

Control OnIy

r -10

?

t

Y

L, 
8. MISCELLANEOUS SYMBOLS 

Telemetry Bubble (LM Only) 

Measurement A Number 
Measurement Name 
Measurement Range 
or Event State 
Ex. l=Safe 

HBR Sample Rate! 

LBR Sample 
Rate 

g , 

XX X S C l o r  
SC 2 for \ 

TABLE l—II.- DRAWING SYMBOL STANDARDS (CONTINUED) 

Transformers 

3| 
Polarity dots 
indicate out 
of phase 

3E 

[ -  Core 

‘0 

Signal Conditioner 
l or 2 

Measurements to GSE , 

E 
GS Measurement 

‘ \ ¢————— Number 

g ) ‘ —  — Title 

Range 

Wire Resolver 

l
l
 

X Sine Winding 
.* Minus Sine 

Cosine Winding . g : 
Overview Instrumentation Legend 

PCM Only 

Cl 
Automatic 

Control Only 

[.1 g; 
1—19 

Polarity dots 
indicate in 
phase 

Amplifier 
Pwr 

Input Input 

Output 

Inverted 
Input 

Antenna 
Name 

(Type or Function) 

Heater 

Imr 
Value (watts) 

PCM and Onboard 

E] 
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TABLE 1-II.- DRAWING SYMBOL STANDARDS (COWCTUOUO)

B. MISCELLANEOUS SYMBOLS (CONT.)

And. Gate

lYand Gate

0r Gate

Nor Gate

Exclusive Or Gate

\-

\--

L-20

L

L
I

I
t

I
I
I
I

I
I
i
i

i
\_

LM—3 
i 
S 
i 
5 

TABLE l—II.-’DRAWING SYMBOL STANDARDS (CONCLUDED) >~”~\ 

8. MISCELLANEOUS SYMBOLS (CONT.) 

And Gate 

Nand Gate 

Or Gate 

Nor Gate 

Exclusive Or Gate 

u1—20. 
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PERSPECTIVE or- IM: ACTIVE CSM (3-D) 
MKING ALIGNMENT TARGFI' 

CREWMEN OPTICAL 
ALIGNMENT SIGHT 

CS CSM 
+Z AXIS +Y AXIS 

e h) 
SELF ILLUMIMTIK 

DISCS 

-TEE-CIO$S 
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ALIGNMENT 
DIAMOND 

ROLL ORIENTATION 
INDICATORS 
(3  PLCS) 

WMTE 
unset , 

‘ ' sawafisn 
mm": LANDING POINT 

IISIGNATOR 

PERSPECTIVE 0F LM MOUNTED CSM ACTIVE Lu -Y ms‘ 
(3-D) DOCKING ALIGNMENT TARGH 

LM WUNTED 
CSM-ACTIVE BOOKING 
ALIGNMENT YARGET 

PROBE 
LM -Z  AXIS 

LM 
+Z AXIS 

+Z AXIS ' CSM 
+Y AXIS 

LM +Y AXIS 

LM+Y. AXIS 

LM cons LINE OF 
SIGHT POST PITCMVER 

CSM MONT MSITDII ED 
LM-ETIVE DOCKIK 
ALIGNMENT TARGET 

csu Acqmsm on AND onsmmou mm mm 

4 /  Lu Docxmc 
LIGHT mp) 

coun'AnnEks wmom 
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S—BAND STEERABLE ANTENNA 

SCIMITAR ANTENNA 
BOOKING LIGHT (FRONT FACE-WHITE) 
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____g= \ nocxmc LIGHT (REAR WHITE) 
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ASCENT SYAGE AFT EQUIPMENT BAV 

"x 

QUAD 1 

PLSS BATTERY 

{8‘ 
K\ '— E 

_0X_DIZER YE!" 
S-BAI 

INTERSTIGE FITTINGS 
UMBILICAL AND GUILLOTINE 

GATT ERIES 
EXTERNAL POWER OUTLET 

QUAD4 

S-BMD INFLIGHT ANTENNA 
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FLASH HEAD 

INTERSTAGE STRUCTURAL CONNECTION 
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S-BAND S TEERABLE AN TENNA 
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RADAR 
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SETIOII 4 PVRD SVSTEM WYES 

1.  THE LM PVRO ELECTRICAL SYSYEM IS A SHIELDED FLOATING GROUND SVSTEM. 
2. THE PVRO SVSTEM HAS TWO 30 VOLT BATTEmES RATED AT 0.75 AMP HOURS,OME FOR SYSTEM A AND ONE FOR SVSTEM B. PYRO BAT A 

IS LOCAYED III THE DESCEIIT STAGE. MID PYRO BAT B IS LOCATED IN THE ASCENT STAGE. V 

3 .  TNE DESCEIIT WATER LIME AND ALL INTERSTMSE CABLES ARE ROUTED THROUGH THE INTERSTAGE CABLE CUTTER EXCEPT A FIVE FOOT DFI TM 

CABLE WHICH HAS A PULL-AWAV PLUG REQUIRING 50 TO 200 POUNDS FOR RELEASE THE OXVGEM ANDGLYCOL LINES HAVE QUICK DISCONNEMS 

AND ARE NOT PVROTECHMIC Ill NATURE. 
4 .  TIIE PROPULSION SYSTEMS (DPS. APS) WILL OPERAYE PROPERLY FOR A SHORT TIME IN A PREPRESSURIZED BLOWDOWII MODE IF BOTH PVRD 

BUSES FAIL TO ARM. THE APPROXIMATE TIMES ARE: L 

DPS - 17 SEC AT A 10% THRUST LEVEL 
APS - 6 SEC 

THE RC5 SYSTEM WILL NOT OPERAYE III A PREPRESSURIZED BLOWDUWN MODE. 
TABLE 4-! . 

WROTECHMK: FUNCTIONS AND COMPONENTS 

' SVSTEM A SVSTEM B 
COMPONENTS no. Fuucmn IumATons mmnons 

1 STAGING 
EXPLOSIVE nuts Faun runs 0 . a 
gnome nous F0“ sons 4 n on: mmmon PER um 0R sou 
ELECTRICAL menu was: INTERRHP‘I’ERS 3 3 TWO mnumms PER INTERRUPTER, on: FROM svsmu A AND on: 

INTERRUPTERS mom SYSTEM 5. on: mmnon cm OPERATE m: INTERRUPTER. 
CABLE cum-:3 om: WITH 1 1 TWO opposmc BLADES, ONE powenau av SYSTEM A AND one POWERED 

av svsrsu 3. TWO TUBES INTERCONNECT m: CHARGES BEHIND emu 
BLADE sucn mu on: mmnon cm FIRE BOTH CHARGES ammo 30m 
BLADES. one BLADE CAN seven THE INTERSTAGE UMBILICAL. 

2 «cs HE Pnassumz 
ncs svsmu A Two VALVES Ill PARALLEL 1 1 VALVES ARE 1H: SmGLE INITIATOR TVPE PLAcED m PARALLEL. 
recs sveu a Two VALVES m PARALLEL 1 x s on: VALVE WILL PRESSURIZE THE SYSTEM. 

3 nascent ENGINE 
Passsumzz 

camsmc HE, mass on: VALVE 1 1 
1. AME IIE mass on: VALVE 1 1 
r5 ox ISOLATION VALVE on: VALVE 1 1 

FUEL Isounou 
"”5 "E VALVE 1 1 VALVE IS ouAL mn’mon TVPE. on: POWERED FROM SVSYEM A AND ONE 

“'5" “"1 VALVE ”E ””5 1 FROM SYSTEM 3. on: IN|TIATOR WILL OPERATE THE VALVE. 
ox vsm VALVE one VALVE 1 

4 asczur 2mm: 
Pnsssumza 

a: mass TANK 1 on: VALVE 1 1 
NE PRESS mm 2 one VALVE 1 1 
ox mun" ””55 Tm VALVES "‘ ”WM“ 1 1 : VALVES ARE DUAL mmnon TVPE wnu one PORT PLDGGED. WITH THE VALVES 
“'5" 'soum" 'w" VALVES ”‘ ”Rm-E" 1 1 m PARALLEL, on: IS POWERED FROM SYSTEM A AND ms OTHER as POWERED 

VALVES ' FROM SYSTEM 5, ONE VALVE WILL PRESSURIZE THE SVSTEM. 
TABLE 4-]! 

DESCEMT STAGE FUNCTIONS LOST A? STAGING _ 
ALL INTERSYAGE CURRENY EARRYING CABLES AND ALL INTERSTMIE CABLES WHICH WOULD AFFECT THE ASCENT STAGE BV BEING GROUNDED ARE ROUTED THROUGH 

YHE INTERSTAGE ELECTRICAL CIRCUIT INT ERRUPT ERS AS FOLLOWS: 

ELECTRICALCIRCUIT INTERRUPTER ”0! [P  174)  

1 . BAT 3 AND 4 POWER 
ECA 1 AND 2 POWER 
UESCENT EMINE CONTROL ASSV (DECA) 
GIWAL DRIVE ETUATORS (FITCH MID ROLL) 
DESCEIIT EIGIIIE FUNCYIOHS 
PYROTECNNIC SYSTEM "A" 
LUNAR FUSES Q

o
y

f
u

n
 

‘ FOWER IN PARALLEL T0 BOTH DESCENT ECA'S THROUGH ECI‘S 1 AND 2 

8 .  

m
w

H
 

7 .  

I .  
2 .  
3 .  

OPERATIONAL TELEMETRV 

GCOZOlV 
GCOZOZV 
GCOZOSV 
GCOZMV 
GClZOlC 
GCIZOZC 

8012030 
ECIZMC 
GO4361X 
604362X 
GCflSbBX 
GC4364X 
664365X 
GC4366X 
GC43b7X 
GC4363X 
GC99610 
GC99620 
609963U 
8099640 
GF3584P 
GF4581P 

GH1301X 
GH1311V 
GHl313V 
GH1314V 

BAT 1 AND 2 POWER 

ECA 1 AND 2 POWER 

BAT 1 VOLT 
an 2 VOLT 
BAT 3 VOLT 
an 4 van 
BAT 1 cu 
BAT 2 wk 
BAT 3 cu 
BAT 4 mm 
BAT 1 HI TAP 
BAT 1 LOW TAP 
BAT 2 m TAP 
BAT 2 Low m: 
BAT 3 Ho TAP 
BAT 3 Low m: 
an 4 HI TAP 
BAT 4 LOW TAP 
BAT 1 MAL 
BAT 2 MAL 
BAT z MAL 
BAT 4 MAL 
DES 0; PRESS 
DES n20 nrv 
995 on 
MAN THRUST cmo 
PITCH GDA P05 
ROLL GDA POS 

ELECTRICAL CIRCUIT NTERRUPTERNO 2 (P 173) 

SCIENTIFIC EQUIPMENT POWER SUPPLY 
DESCENT ENGINE FUNCTIONS 

SECONDARV LM/SLA ANTENNA TRANSFER RELAY 
LANDING RADAR ELECTRICAL ASSV 
DFI TELEMEYRY 
OPERATIONAL TELEMETRY 

GQBC’lSP 
GQ3713T 
GQ3719T 
GMZIBT 
GQ4219T 

GH1331V 

GNIZ‘MBX 
GL9003U 
GL9004!‘ 

GM0064T 
GMSOOOU 
GH7521X 
GH7557X 
GN7563T 
803018!“ 
GUDZSP 
GQSAZSP 
GQZEDBQ 
GQZGMQ 
GQ3611P 
GQAIUSQ 
GQ4104Q 
604111? 
6044550 
GVOZDIX 
GY0231X 

DPS STAR‘I TANK PRESS (506510? 
DPS FUEL l TEMP 
DPS FUEL Z TEMP 
DPS 0X 1 TEMP 
DPS 0X 2 TEMP 

ELECTRICAL CIRCUIT INTERRUPTER MO 3 (P  172) 

PR|MARY LM/SLA ANTENNA TRANSFER RELAY 

DFI TELEMET RY 

OPERATIONAL TELEMETRV 

GFSSETI' DES 0 2  TEMP 

6116806“ 
cmweu 
co7499u 

AUTO THRUST CMD 
DPS ARM 
P TRM FAIL *RCCA A 
R TRM FAIL *RCCA B 
LAND GEAR TEMP 
LAND GEAR DEPLoV 
LR RANGE BAD 
LR VEL BAD 
LR ANT TEMP 
uP's HE REG PRESS 
ops HE REG PRESS 
DPS HE PRESS 
DPS FUEL 1 01v 
0125 FUEL 2 Qrv 
DPS FUEL PRESS 
ops ox 1 QTY 
DPS ox 2 on 
DPS ox PRESS 
DPS PROP Lo 
ED RLY A K1-K6 
ED RLY A K7-K15 

DPS TCP 
VAR "U M)? POS 
DPS PROP VLVS NB AP 
DPS PROP VLVS C/ D AP 

DWG 4.1 
DETAIL SHEET4.1.1 
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ELECTRICAL SYSTEIVI NOTES

DESCENT BATTERY CAPACITY

4OO AIMP.HRS AT A TERN/INAL VOLTAGE OF 28 ,O TO 32.5 VDC

AC BUS CHARACTERISTICS

VOLTAGE 115 + 2.5 VAC

FREQUENCY 4OO X2 HZ ON EXTERNAL SYNC

4OO IlO HZ ON INTERNAL SYNC

ONBOARD BATTERY CURRENT READINGS

READ PANEL IVlETER DIRECTLY WHEN IVIEASURING INDIVIDUAL

ASCENT BATTERY CURRENTS. DIVIDE PANEL IVIETER

READING BY 2 WHEN IVIEASURING INDIVIDUAL DESCENT

BATTERY CURRENTS,

TVIALFUNCTION IND ICATION LITVI ITS

A. OVER TETVIPERATURE

B. OVER CURRENT

C. REVERSE CURRENT

Li\,l -3

>}45'+ 5"F (RESETS AT L25" X 5"F)

SEE FIGURE 5-2

>- IO AIVIPS FOR IVIORE THAN 5 SECS

(RESETSAT-4AIVIPS)

)

4

L
5

6 LIN,I ITATION OF TVIALFUNCTION INDICATION

A. A DESCENT BATTERY OVER TEIVIPERATURE WILL NOT INDICATE

UNLESS THE BATTERY IS ON,

B. AN ASCENT BATTERY OVER TEIVIPERATURE WILL NOT INDICATE

UNLESS THE IMAIN FEEDER RELAY IS CLOSED.

C. WHEN THE ASCENT BATTERY IS ON BACK-UP FEED PATH, THE

BATTERY WILL NOT BE AUTOIVIATICALLY REIV]OVED FROIVI THE

LINE FOR AN OVERCURRENT BUT THE INDICATION WILL APPEAR

ON THE BATTERY CAUTION LIGHT AND ON TELEIVIETRY.

trtr

L

ASCENT BATTERY CAPACITY

3OO AIVIP-HRS AT A TERIVIINAL VOLTAGE OF 28 .O TO 32.5 VDC

L

LM-3 

ELECTRICAL SYSTEM NOTES 

ASCENT BATTERY CAPACITY 
300 AMP—HRS AT A TERMINAL VOLTAGE OF 28 .0  T0 3 2 . 5  VDC 

DESCENT BATTERY CAPAC!TY 
400 AMP-HRS AT A TERMINAL VOLTAGE CF 28 .0  T0  3 2 . 5  VDC 

AC BUS CHARACTERISTICS 
VOLTAGE 115i 2 . 5  VAC 

FREQUENCY 400 1:2 HZ 0N EXTERNAL SYNC 

400 :|:10 HZ 0N 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° :t 5°F (RESETS AT 125° :I: 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.  A DESCENT BATTERY OVER TEMPERATURE WILL NOT INDICATE 

UNLESS THE BATTERY IS ON. 

B.  AN ASCENT BATTERY OVER TEMPERATURE WILL NOT INDICATE 

UNLESS THE MAIN FEEDER RELAY IS CLOSED. 

C.  WHEN THE ASCENT BATTERY IS ON 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. 

5-5 



Subsystem

CO}MUNICATIONS

CREW PROVISIONS

D]SPLAYS

ENVIRONMENTAL CONTROL

ELECTRICAL POhER

]NSTRTMEITTATION (UXCNPT CAUT]ON AND
I/TARNING)

CAUIION AND WARNING

DI'I

PGNCS (NXCSPT THE FOLLOWING)

IMLT STANDBY
IMU OPERATE
RADAR CDUIS
LUt-
AOT

PROPULSION

(") ASCENT ENGINE
(t) DESCENT ENGINE CONTROL

ASSEI'tsLY
(") DESCENT ENGINE

REACTION CONTROL

STABILIZAT]ON AND CONTROL

PYROTECHNTC (tOCIC POWER OltLY)

LM-3

TABLE 5_I._ LM SUBSYSTEM VOLTAGE REQU]REMENTS

DC

Voltage Required.
AC

atrL) -

20-
a-.) -
.C

o),-+-

2A-

)c tr,

'2b.1)

25. A
aE n.).v
,qn

?'t q 1I

32Y
?t ( 1I)L. ) v

31.5 V

32V
32V

llq ! O q 1/
LL,) ' L. )

1 ',t tr J o tr II
!!) ' L. ) v

I I tr I a tr lIL!) | C. ) v

lB - 32.5 V

?-)+ - 32 V
,c - ?t c 1I
e / )L. )

a
b
C

d

e

?c q \r

32.5 v
32.5 V

32.0 V

32.4 V

rr5 + 2.5 y

I I r r a r lItL) | c. ) Y

32v
?, c 1r

2L
22 ltq +, q'\I

LL/ c. /

c^j-?c\l
JL

nlz4-1ZV

aE ?t tr II.) - )L. ) v

^l
)C

L ,-b

L

TABLE 5—I.— LM SUBSYSTEM VOLTAGE 

Subsystem 

COMMUNICATIONS 

CREW PROVISIONS 

DISPLAYS 

ENVIRONMENTAL CONTROL 

ELECTRICAL POWER 

INSTRUMENTATION (EXCEPT CAUTION AND 
WARNING) 

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) 

DC 

25 

20 

25 

25 

2h 

20 

18 

2h 

25 

22. 
26. 
26. 
25. 
25. 

21 
‘ 22 

20 

2h 

25 
2h 

31. 

32 

31. 

31. 

32 

32 

32. 

32 

31. 

LM-3 

REQUIREMENTS 

Voltage Required 
AC 

5v . ‘ -— 
V 115 i 2.5 
5 V 115 :_2.5 5 __ ‘ 

V __ 

V 115 :_2.5 

5V -— 
V __ 

5 V 115 :_2.5 
32.5 V —— 
32.5 V —— 
32.5 V —— 
32.0 V —— 
32.0 V 115 i 2.5 

V __ 
.5 v 115 :_2.5' 

V __ 

V __ 

.5 V —— 
V __ 

<
<
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TABLE 5.I 1. - CIRCUIT BREAKERS

C 1 RCU]T
BREAKER UT]NG

(#PS)
Wi RE

GAUGE
T1 TLE

BU5

LMP, CDR,AC
i(L
BU5

SYSTEIl
DRAI ] NC

N0.

LOAD AI 28 VDC OR 1I5 VAC

WATTS

HEAT
LOAD

)RE

iulicH
TS I T IOT]

sIG CONDR 2 INST 1a 0.46 9.t

) 22 ABORI STAGE 5C5 4.8 UW 0 .17 Mil

a 2 ABORT STAGE CDR 5CS 2.2 tLtr' 0.08 trw

50 LO X-LUNAR 3U5 TIE CDR X EP5 I 5.8 rr'A

50 1q X LUMR BUS TI E x EPS 362 r1A\ 12.9 mX

5 ASC ECA CONT cDt EPS 8q tifr I t1fr

t 22 ASC ECA CONT IPS I MSi

8 5 2A DES ECA CONT CDR ] ilCN

5 2A DES ECA CONT EP5 84 M(il ]MN

10 3 22 DEs ECA CDR 10 a -aE l0 CLS

) .LS

I2 JO 10 INV ] .DR EP5 VAR I A8 LE VAR I ABLE SEE FIG 5-4

t1 l0 1! INV 2 VARIABLE VARIABLE SEE F]G 5 q

t4 2 22 AsC ECA a.t8

15 2 ASC ECA CDR iPS , 0. 18

r6 2 22 D]SPUY (EP5) EP5 2 0.08

an tsAT FEED T]E EP5 VAR IABLE VAR I SLE

18 r00 6 BAT FEED T]E CDR EP5 VAR IABLE VAR]ABLE

r9 t00 8U5 CRO55 TIE :PS VAR I AB LE VM IABLE

2A 1U0 BUs CRCSS TlE CDR EPS VAR IABLE VARIABI E

2I NIL cL5

22 3 22 DC BUS VOLI .DR INST ul L ui

2J BUS IIE ]IV 1 EP5 AC LOADS

24 5l 18 BUS T]E INV 
'

AC LOmS

25 100 6 BAT FIED Ti[ EP: VARIABLE VMIABLE a

26 100 6 tsAI FEED TIE LDR EPS VAR]ABLE V&ISLE

2l 2 22 A' BUS VOLT ACA ]N5T NIL NI L

28 LO 16 5CS !q t. J6

t5 ]4 NDZ RDR CDR PCI]5 150 5 -36 Ii7,160oF

JA 7.5 i8 PRIM S 6AND PWP NPL c0& 69 2 -45 5t

l1 22 S.BAND AT (HEATER) cfr! \t.7

32 2 22 PQGS (PROPUL)

JJ 2 22 CSlERA-SEQUENCE l4 0.5

a4 2 22 5 BAND MI ACts CW1 0 .01 AC

J' 3 22 CDR DF] 22.4 $W 0.8 r1w

l6 1 22 CDR DF] 22. q M0! 0.8 Mft

)l 2 Erc AM sc5 i0.8 0. i9

40 18 AELD A CDR r00

41 7.5 18 AELD B SCS 100 J.t7

42 10 16 QUAD 4 ]CA B 112/icA 4/ICA

4l 10 16 QIAD ] TCA B ]I2lTCA 4/rca

10 16 OUAD 2 T'A B 1T2lTCA 4/rca

q5 10 16 QUAD 1 TCA B L I2lTCA 4/1CA

49 14 ISOL VLV B 70 ffr 2.5 XN

2 22 TEMP/PREs5/DI5P FLAC 2.4 0.09

51 16 ASC FEED 1 (SYS A) CDR 70 Mtr 2.5 MO!

I8 ASC FEED 1 (SYS B) 70 !0!

L

L
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TABLE 5—11. - CIRCUIT BREAKERS 

CIRCUIT LOAD AT 28 VDC OR 115 VAC 2R5, 
BREAKER RATING WIRE TITLE ‘ BUS XL SYSTEM DRAWING E22; AUNCH 

(Lesa) (AMPS) GAUGE LMP,CDR,AC BUS No. WATTS AMPS w TV aosmon: 

1 2 22 SIG CONDR 2 LMF INST 13 0.106 9.7 

'2 2 22 ABORT STAGE LMF scs 4.8 MOM 0.17 MOM 

3 2 22 ABORT STAGE CDR SCS 2,2 MOM 0,03 MOM 

A 50’ 1o X-LUNAR BUS TIE CDR x EPS 44:. 15,8 VAX , \ 

5 so 14 X—LUNAR BUS TIE «mp x EPS 362 MAX 12.9 MAX ' 

E 3 22 ASC ECA CONT cm EPS 8k MOM 3 MOM ’ 

7 3 '22 Asc ECA CONT LMP EPS 81¢ MOM 3 mM 

8 5 20 DES ECA com CDR EPS an MOM 3 MON 05 

9 5 20 DES ECA CONT LMP' EPS 8H MOM 3 MW CLS 

10 3 22 DES EQA CDR x EPS 10 0,36 10 as 

11 3 22 DES ECA LMP x EPS 10 0.35 10 CLS 

12 30 10 INV 1 CDR EPS VARIABLE VARIABLE SEE FIG 5—4 - 

13 30 1a INV 2 LMP EPS VARIABLE VARIABLE SEE FIG 54+ 

14 2 22 ABC ECA LMP EPS 5 0‘18 5 

15 2 22 ASE ECA CDR EPS 5 0.18 5 

16 2 22 DISPLAY (EPS) LMP EPS 2 0.08 

17 100 s BAT FEED TIE LMP EPS VARIABLE VARIABLE CLS 
18 100 6 BAT FEED TIE CDR EPS VARIABLE VARIABLE as 

‘19 100 u BUS CROSS‘ TIE 5MP EPS VARIABLE VARIABLE 

20 mo L4 BUS moss TIE CDR EPS VARIABLE VARIABLE 

21 2 22 DC BUS VOLT LMP INST NIL NIL CLS 
22 3 22 DC BUS VOLT CDR INST NIL NlL CLS 

23 5 18 BUS TIE NW 1 AC A EPS Ac LOADS 

'21; 5 i 18 BUS TIE INV 2 AC A EFS Ac LOADS- 

25 100 5 BAT FEED TIE LMP EPS VARIABLE VARIABLE C15 
25 100 5 BAT FEED TIE can EPS VARIABLE VARIABLE as 

27 2 2? AC BUS VOLT AC A INST NIL NIL 

28 10 16 AEA LMF' scs gt. 3‘36 85 

29 15 1” RNDZ RDR cm PGNS 150 5.36 117,1600F 

30 7.5 13 PRIM S—BAND PWR AMPL LMP com 69 2.45 55 

31 5 22 S—EAND ANT (HEATER) LMP x com 51.7 1.85 —'+0°F—0°F as 

32 2 22 FQGS (PROPUL) LMP PROP i s  0.57 
33 2 22 CAMERA—SEQUENCE LMP CREW PROV 1‘! 0-5 

34 2 22 S~BAND ANT AC B com 1+ 0.03 At 

35 3 22 ANT TRNFR A CDR DFI 22A M04 0.8 Mom 

36 3 22 ANT TRNFR 5 CDR DFI 22.4 Mm 0.3 MOM 

37 2 22 ENG ARM LMP scs 10.2 0.39 

40 7.5 18 AELD A c scs 100 3,57 

41 7.5 18 AELD a LMP scs 100 3.57 

1,2 10 is  QUAD u TCA -B mp PROP 112nm H/TCA 1 )‘ \\ 

it} 10 16 QUAD 3 TCA 75 LMP PROP 112/TCA H/TCA 

4L. 10 16 QUAD 2 TCA AB LMP PROP 112/TCA H/TCA 

L6 10 16 QUAD 1 TCA 43 LMP PROP 112nm two: 

49 5 1L: ISOL VLV fa LMP PROP 7:) mm 2.5 MOM 

50 z 22 TEMP/PRESS/DISP FLAG LMP PROP 2.4 0.09 
51 5 ‘15 ASC FEED 1 (SYS A) con PROP 70 Mm 2.5 Mm 

52 5 18 ASC FEED 1 (SYS B) LMF PROP 70 Mom 2‘5 MOM J .\ 7 

5-7 
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TABLE 5-I ]. - CIRCUIT BREAKERS . CONTINUED

CIRCUIT
BREAKER
(4c8)

UTING
(APS)

W]RE
GAreE

T ITLE BU5

WP. CDR. AC

XL
BUS

DRAW]re
NO.

15 VA' HEAI
LOAD

WATTS
LAUNCi

ilAIT5

22 ASC I]E REC 28 t101 I.O MW

,4 5 r6 CROsS FEED

10 I ATT DIR CONT

60 t0 QUAD q TCA -A CDR tt2/rcA q/ICA

6l l0 QUAD ] TCA -A CDR 7t2/1CA +/ICA

62 l0 r6 QUAD 2 TCA -A CDR ll2/1aA 4/ICA

bl 10 1[ QUAD I TCA A CDR LI2lTCA 4/TCA

5 I4 ISOL VLV A CDR 70 Hil 2.5 Ufr

I 22 DISPUY (HEATER) 1 0.04

6t ?a 12 CDR SCS 225 W, 8.04 MAX

t, t; 16 MIN sOL'A CDR 70 Mfr 2.5 MW

1: 5 r6 IAIN SOL B 70 Mil 2.5 MS

\ 14 DtS HE REC/VENT CDR 28 MOM I.O Mfr

/-5 ) 22 LOCIC PWR B i.6 0.2

16 2 22 LOG]C PilR A

t9 2U t2 x sc5
258 (HrR)
42 (ELECT)

,.21
1.5

25rl va"r
CLS

80 22 Ere CONT 10.5

81 ) 20 ATCA (PGNS) CDR 2.4 a.47 2

82 1.5 t8 la 2, 50

8q 22 ECS 1.0 0 .04

E5 2 22 5E AUDIO CM 7.6 MS/4.8 SS 0. 27 Mfr/0. i7 s: 4.2

2 2l CDR AUDIO CDR CN 7.6 vil/4.8 SS 0.27 Mfr/0.17 s: 4.2

a/ 22 CDR CM t.2 0.04 t.2

2 22 CA5 TA CDR 8. 0.29 8.1

95 5 2! GLYCOL PUMP SEC EC5 JO,5 i.09 30 ,5

9/ 2 22 FDAI (CDR) CDR FLT DlSP a.25

2l PRI GLYCOL EVAP FLOW UP EC5

2 22 N5T i 1.4 0 .41

102 2 22 CM 4.3 0, 15 4.l

10J 2 22 TFMP/PPFSS DISPI AY l.l+

t0q 2 22 TV CW 6 a,2t

105 ta Lq LL]C RDR r18 4.2\

106 2 2',2 Ere FIRE OVRD CDR 5CS

r07 , 2A CABIN FAN 1 CDR ECS J6.5 LJ J6.5

108 20 .AE]N FAN 2 ECS 36.5 1.1

1t9 2 22 CA8]N FAN CONT ECS 1.1 0.04

110 2 22 s-BAND ANT cm1 4.1 0 .01

lti ! i8 PR1M 5 BAND XIITR RCVR a3 I. t] J2

ll2 2 22 DIVERT VLV EC5 16 Mfr 0.57 Mil

t1l 2 CA8]N REPRESS EC5

0.04

115 5 2A co{ r.07 l0

117 5 ?D CI-YCOL PUMP I CDR ECS 30.5 1.09 10.5

119 ,l t2 SUIT FAN 2 EC5 t61 5. E',t 163

t2a 2 22 EC5 t.6 0. rl

I2I 2 22 PQGS (RCS) CDR 3,2 0.Ll

LCC/D5KY CDR PGNS 80 110

\*_

L
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cmcvn 
BREAKER 
(ace) 

53 

54 

59 
60 
51 

62 
63 
67 
68 

76 

79 

80 

31 

82 

Eh 

85 

87 

88 

96 

97 

98 

99 

102 

105 

10‘. 

105 

106 

107 

108 

109 

110 

1.11 

112 

113 

111-» 

115 

117 

119 

120 

121 

mum; 
(MP5) 

5 

WI RE 
GAmE 

22 

22 

22 

20 

22 

22 

20 

22 

20 

22 

22 

22 

22 

22 

2O 

20 

22 

22 

TITLE 

ASCI‘EREG 

moss FEED 

ATT DIR CONT 
QUAD 1. TCA -A 
QUAD 3 TCA -A 

was 2 TCA -A 

QUAD 1 TCA —A 
[SOL VLV —A 

DISPLAY (HEATER) 

DECA w: 
MAIN SOL —A 
MAIN SOL —B 
DES rs REG/VENT 

LOGIC M B 

LOGIC m A 
ASA 

ENG com 
ATCA (PGNS) 

ATCA 
coz SENSOR 
SE AUDIO 

CDR AUDIO 
VHF A RCVR 

GASTA 
GLYCOL PUMP sec 

FDA! (CDR) 
FRI GLYCOL EVAF non 
cwEA 
PMP 
TENF/PRESS DISPLAY 

TV 

use RDR 
ENG FIRE ovum 
CABIN Fm 1 

CABIN FAN 2 

CABIN FAN com 
S-BAND ANT 

PRIM S—BAN) mm RCVR 
DIVERT VLV 

CABIN REPRESS 

VHF s RCVR 
VHF A mm 

GLYCOL PLMF 1 

sun FAN 2 
sun FAN AP 
was (RCS) 

LGC/DSKY 

TABLE 5-I I. - CIRCUIT BREAKERS - CONTINUED 

LOAD AT 28 voc OR 115 VAC HEAT PR5- 
LW,$,AC at; SETH“ Wm; van-rs AMPS $2??? $5??? 

m> PROP 28 mm [.0 MUM 

mp PROP 70 MM 2 5 pm 

CDR scs 523 ms 16 max 

con PROP llZ/TCA k/TCA 

cm PROP uz/TCA to/TCA 

cm PROP 112/TCA MTCA 

can PROP 112nm lo/TCA 

CDR PROP 70 Mm 2 . 5  MW 

LMP PROP 1 0.0’4 

con - scs I225 MAX s.ol+ MAX 

con PROP 70 mm 2.5 M01 

LMP PROP 70 MM 2.5 m4 

CDR PROP 28 MCM 1.0 MGM 

W PYRO 5.6 0.2 

cm PYRO 5.5 0.2 
258 (HTR) 9.21 258 1200': . 

W x scs ‘02 (ELECT) 1.5 uz CLS 

con scs 10.5 0.23 

con scs 2.0 0.07 2 

up scs 70 2.5 50 

up ECS 1.0 0.01. 

mp com 7.6 Men/Am; 55 0.27 rim/0.17 55 I n  

con com 7.6 Mm/‘LB 55 0.27 Mort/0.17 ss ~.2 

con com 1.2 o.ol+ 1.2 

CDR FLT 015:: 3.1 0.29 3.1 

LMP ECS 30.5 1.09 30.5 

cm: FLT 0159 7 0.25 

LMP scs 70 mm 2.5 m4 

LMP INST 11-“ 0.1.1 1m 

Lw com «.3 0.15 19.3 

U4? PROP 3.40 0.1; 

up com a 0.21 

con PGNS 113 n.21 

cm scs s 0.13 

can scs 36.5 1.3 36.5 

U’P scs 36.5 1.3 36.5 

LMP scs 1.1 0.0L. 

LMP' com 0.7 0.03 

m: can 33 1.17 32 

mp ecs 16 mm 0.57 W 

m: scs 22 mm a 79 MC" 

U4? com 1 2 0.01» 1 2 

LMP com so 1.07 so 

can scs 30.5 1.09 30.5 

no as 163 5.82 163 

”JP ECS 3.6 0.13 

cm: mop 3.2 0‘11 

CDR > PGNS 80 2.86' 110 
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TABLE 5-II. - CIRCUIT BREAKERS - CONTINUED LM-3

CIRC!IT
BREAKER
(qc8)

STINC
(NPS)

}I]RE
GAGE

Ti TLE BU5

HA CDR,AC
SYSTEil

DUW I [G
NO. WATTS

HEAT

LOAD

PRE

LAUNCts

t2a 2 22 RNC/RNG RT-ALT/ALT RI CDR FLT DISP 4.6 0. 16

t2q 20 l2 CDR PCNS 2A2 /.2 2AA

12, 2 22 PCMTE ]N5T 1l 0.19 r0. l

126 2 22 EVENT TIMER, SE FDA] FLT D]SP 8.5 4,3

2-\ 22 L] GHTIM 64. q CLS

l2\ 2 22 DOCK !]NDOW (HEATER) CDR EPS 22 !. i9

lJl S]C CONDR I CDR I NST r5.4 0.55 r6.4

it2 2 22 SIG SENSOR INST
T5. ] MATED

11.5 STAGED

0. 55 UIED

2 22 X PNTR (CDR) CDR FI

1Jq 2 22 X-PNTR (5E) FL 0.08

18 SEC 5 BAND PWR A1PL CDR coal 69 2.45 55

t)l 5 18 SEC S-BAND XMTR/RCVR CDR CN 5t 1,17 32

2A SU]T FAN I CDR ECS 161 5 .82 161

rq0 2 DISP (ECS) EC5 0.l1

14I 5 CLYCOL PUN1F 2 .DR EC5 10 .5 L09 10.5

144 2 22 CDR il{R !]NDOW (tsEATER) EP5 76 0.bb AC

i46 2 22 tDR x L ICHT I NG 21.5 W 0.77 W 4.5 CLS

, MAS]ER AURM

1r'g 2 22 NVN/DOCK/CryPNT LiCHT]N'] 21.5 W cL5

149 2 22 LDC CEAR FLAC CDR 0.1 0.00q

152 2 5E WINDOfi (HEATER) 16

2 DISPUY (COW) afr1 0. 11

15C 2 S]G STR D]5P PCN5

r55 1.5 2D RDR OPR (HEATER) CDR x PCN5 92 3.2i

2A RNDT STBY (HEATER) CDR PCI]5 8l CLS

t51 5 2l LDC RDR (HEATER) CDR PCNS 6J 2 -25 cLS

159 2 22 M]55]ON 1]MER CDR FLi DI5P 2,5 0.0!

224 109

'20, t30oF CLS

r62 2l VtsT B XtrTR CDR CW 11.1 I,I' 28.a

aD{ FLT D]SP 0.08

r69 I 22 6.1 0. c6

t&r l! 10 R/D INST (ALsO sEE C822lll CDR 29' 10.5 254

l?2 50 SCIENTlFIC EQUIP (DE5C) NOT SED

!l 3 BAL LOAD CRO55 TlE CLS

r8! 8 BAL LOAD CRO55 TiE CDR EPS VAR] ABLE VAR I ABLE CLS

t \E 3US TiE INV 1
AC6 EP5 AC LOADS

1r6 1i BUS TlE ]I]V 2 AC LOADS

2 ?? COAS CDR CREil PROV 8.q

? 22 Nlfl ACL LiGHT I re +.6 0.06 Ac

?OI 2 22 CASTA tl .8 0. 16 Ac 17.8

242 2 22 TAPE RCDR 2, a.a2 Ac 2.

2 AG5 AC6 SC5 J 0.01 AC 3

2? RIE/RNG RT AL]/ALT RT FLT DISP 0.08 AC

10

?f DECA CII1BAL ACA 86 0.75 AC

2 22 lDR FDAI FLT D15P 4.5 !, Oq AC

2 22 5E FDAI FLT DiSP 4.5 .r.0q AC

L

\_-

L5-9

1'

ANVN/DOCK/COlPNT

I

1.5

I

i

t
I

I

I
I

I

I
I

I
I

I
I

I

I
(

i
I

i
I

l
{

I

CIRCUIT 
BREAKER 

(HCB) 

123 

129 

125 

126 

128 

129 

131 

132 

133 

134 

136 

137 

138 

we 

1H1 

w» 

14,6 

1H7 

lbs / 
1H9 

152 

153 

154 

155 

156 

157 

159 

150 

151 

162 

168 

16.9 

1&1 

182 

183 

1814 

135 

186 

188 

200 

201 

202 

203 

204 

206 

907 

209 

210 

RATING 
(AMPS) 

2 

20 

W1 RE 
GAUGE 

22 

2 2  

Z? 

22 

22 

22 

22 

20 

20 

20 

22 

TITLE 

RNG/RNG RT—ALT/ALT RT 

IMU OPR 

PCMTE 

EVENT TIMER, SE FDA! 

FLOOD 

DOCK WINDW (HEATER) 

S I G  CONDR 1 

SIG SENSOR 

X~PNTR (CDR) 

X—PNTR ( S E )  

SEC S—BAND PWR AMPL. 

SEC S-BAND XMTR/RCVR 

, SUIT FAN 1 

DISP (Ecs) 

GLYCOL PUMP 2 

CDR FWR WINDOW (HEATER) 

ANVN/DOCK/COMPNT 

MASTER ALARM 

ANVN/DOCK/CUMPNT 

LDG GEAR FLAG 

SE WINDOW (HEATER) 

DISPLAY (com) 

SIG STR DISP 

RDR oPR (HEATER) 

RNDZ STEY (HEATER) 

LDG RDR (HEATER) 

MISSION TIMER 

TRACKING LIGHT 

IMU STBY 

VHF B XMTR 

THRUST DISP 

HE/PQGS msp 

RID INST (ALSO SEE c2229) 

SCIENTIFIC EQUIP (DESC) 

BAL LOAD CROSS TIE 

EAL LOAD CROSS TIE 

BUS TIE INV 1 

BUS TIE IHV 2 

COAS 

NUM 

GASTA 

TAPE RCDR 

ABS 

RNG/RNG RT#ALT/ALT RT 

RNDZ RDR 
DECA GIMBAL 

CDR FDAI 

SE FDAI , 

TABLE 5-II. - CIRCUIT BREAKERS? CONTINUED 

BUS 
LMP,CDR,AC 

CDR 

CDR- 

CDR 

LMP 

CDR 

CDR 

AC A 

CUR 

LMP 

LMF' 

CDR 

CDR 

AC B 

CDR 

LMF' 

CDR 

AC 5 

AC A 

AC A 

ACA 

ACA 

AC a 

X L 
BUS SYSTEM 

FLT D I S P  

FGNS 

INST 

FLT DISP 

LIGHTING 

EPS 

INST 

INST 

FLT D I S P  

FLT DISP 

COMM 

€0l 

ECS 

ECS 

ECS 

EPS 

LIGHTING 

LIGHTING 

LIGHTING 

PYRO 

EPS 

C W  

PGNS 

PGNS 

PGNS ' 

PGNS 

FLT D I S P  

LIGHTING 

FGNS 

C(NM 

FLT ms? 

PROP 

DFI 

EPS 

EPS 

CREW PROV 
LIGHTING 

FLT D I S P  

INST 
scs 

FLT DISP 

PGNS 
scs 
FLT DISP 

.FLT DISP 

5-9 

LOAD AT 28 VDF OR 115 VAC 
DRAW I NG 

NO . WATTS 

LLG 

202 

6M; 
22 

15$  

1 5 . 3  MATED 
1.1.5 STAGED 

2 ‘ 2  

2.2 

69 

33 

l6}  

8.7 

92 

81 

63 

2.5 

221» 

’35 

31.7 

295 

NOT SED 

VARIABLE 

VAR I AB LE 

AC LOADS 

AC LOADS 

8 . Li 

H. 6 

ll} 

86 

0.79 

0.55 

0 5 5  “ATED 
0.191 STAGED 

0 08 

0.08 

2.45 

1.17 

5,82 

0‘51 

1.09 

0.66 AC 

0.77 MAX 

.26 

0.77 MAX 

0.004 

0.66 AC 

1.13 

VAR IABLE 

VARIABLE 

0.06 AC 

0.16 AC 

0402 AC 

0403 AC 

0408 AC 

0.75 AC 

0.04 AC 

0.014 AC 

LM-3 

HEAT PRE— 
LOAD LAUNCH 
WATT POSITIOB 

200 

10.3 

CLS 

ISA 

55 
32 

163 

305 

L; 5 cu; 

c LLS LS 

—1u°F+2n°F 
4.00“)” CLS 

0°F+20°F CLS 

109 
20, 130°F CLS 

28.} 

25h 

CLS 

CLS 

17.8 

2. 
3 

10 

"\. 

h
r

H
N

w
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TABLE 5.I I. . CIRCUIT BREAKERS . CONCLUDED

C] RCUlT
BREAKER
(ccB)

RAl I IG
(AqP5 )

WIRE
GA6E

TI TLE BUS XL 5Y5TAl
NO_

AT 28 VDC OR 115 HEAT

LOAD

WATIS

PRE-
SUNCH
POSITIOI]

2tl 2 ]NTCL ]GHTI IG 27 .2 0. l5 ac

212 2 22 4.6 0.0q AC

2tt 2 22 AOT (HEATER) CDR PCNS 0. 18

2t4 2 22 ACB PGI]5 q.6 0.04 Ac

217 2 22 CDR
ECS

oUAD 1 RCS sYS A/B-l:.x CDR

2!9 7.5 20 QUro 2 RCS SYS A/S i"" CDR 95.5 J.qi

224 2A QUitD J RCS 5Y: A/ts-1:':i CDR 95.5

22t 1,5 20 QUAD 4 RCS SYS A/B-L:':i: CDR 95 .5 3.+r

222 2l i]UAD 1 RC5 SY5 A/B-?:.). !5.5 J.q1

OUAO 2 RCs SY: A/8-2:::: 95.5 t.4l

224 7.5 2t ouar j Rcs SYS q/e:',,, 95 .5 l.qI

22 7.5 2A QUro q RCS SYS A/B-2:i). !5.5 1.41

226 2A 22 ORDilL ACB PGNS 0.0i5 AC

221 CDR 0. t4

228 2 22 CDR cow 14

229 l0A R/D rNsT (ALSO sEE CBr81) CDR DF] L0.5 254

234 3 22 AT'A ACS SC5

5 72 ASC FEID 2 (SYS A) CDR

2J2 t l6 AsC FEED 2 (SYS B)

243 10 i6 DES ENC OVRD SCS

234 2C s!11 FLOI CmT ECS

215 2 22 5U1T CAB]N REPRESs ECSL

L

)I)IRC5 THRUSTER HilTERS

]RE CAPAC1TY

!]RE CAICE SEA LEVEI VACUUM (.b5]

q 80

6 60

46 29.9

l0 27.q

t2 2a

14 11

8.5

6-5

20 7,5 4.81

5-r0

L

L
l.q1

0.5

1-
t--

8

17

CIRCUIT 
BREAKER 
(Hes) 

211 

212 

213 

21“ 

217 

219 

220' 

221 

fl 
223 

224 

226 

22 

228 

229 

230 

231 

232 

255 

23“ 

235 

RATIM; 
(APPS) 

2 

2 

LM‘3 
TABLE 5-11. - CIRCUIT BREAKERS — CONCLUDED 

LOAD AT 28 VD: OR 115 VAC HEAT PRE_ J 
was TITLE Bus XL SYSTFM DRAWING LOAD LAUNCH 
GAUGE LMPJQDRAC BUS No WATTS mas WATTS POSITION 

22 INTGL AC A usmm; 27.2 0.35 Ac 

22 ‘ AOT LAMP AC A pens “ . 5  0.0!; AC 

22 AOT (HEATER) can Fans 5 0.13 
22 NOT LAMP Ac 5 PGNS 10.6 that» Ac 

22 AUTO TRNFR CDR ECS 

2g (>q 1 RC5 svs AIS—1:": CDR mm 95.5 3.“ 

20 QUAD 2 RC5 SYS A/B-l ' CDR PROP 95.5 3.41 

20 QUAD 3 RC5 svs [VB-1"" cm: PROP 95.5 3A1 

20 QUAD 14 RC5 svs A/B‘ CDR PROP 95.5 3A1 

20 QUAD 1 RC5 SYS A/B-Z - LMP PROP , 95.5 3.“! 

20 QUAD 2 RC5 svs A/B-Z mp PROP 95.5 3.I+1 

20 QUAD 3 RC5 5Y5 Alli—2"" mp PROP 95.5 '1.“ 

20 QUAD t» RCS svs A/B-2==== m: , PROF 95.5 3.41 

22 ORDEAL Ac 3 PGNS 1+ 0.635 AC 

22 ORDEAL ‘ cm: PGNS ‘4 o . m 

22 UPDATA LINK com com 14 0.5 

m R/D INST (ALso see c3131) CDR DFI 295 10.5 25L. 

22 ATCA AGE LMP 5:5 
12 ASC FEED 2 (5Y5 A) CDR PROP 

16 ASC FEED 2 (5Y5 a) LMP Em: 

16 Des ENG ovno mp scs 

20 sun FLOW com LMP ECS 

22 SUIT'CABIN newness m: Ecs 

xxRCS THRUSTER HEATERS 

WIRE CAPACITY 

WIRE GAUGE SEA LEVEL VACULM ( . 6 5 )  ’ 

1+ 80 52 

6 60 39 

8 ’46 29.9 

10 33 21.14 

12 2 3  15 

1‘0 17 11 

16 12 8 S 

18 10 6 5 

20 7.5 l! 87 

22 5 3 25 
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Figure ,-2.- ECA overcurrent trip lirnits.
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Figure 5—2.- ECA over-current trip limits. 
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Figure 5-3.- Battery heat loads.
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Figure 5-3.— Battery heat loads. 
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Figure 5-4,- lnvertcr heat load and DC input currcnt vs AC load.
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Figure 5-4.- lnverter heat load and DC input current vs AC load. 

5-13 

400 

D
C

 
i

n
p

u
t

 
c

u
r

r
e

n
t

,
 

A
m

p
s

 

/ 



LM-3

L

2A

34

32

i30

34

33

32

21

26
0 20 40 60 80 100 120 I40 160 180 2AO 22A 240 260 2BO 3oo 320 34A 360

LM PRI[r'ARY ASCENT BAIIERY CHARACTERISTICS

AMPERE. HOURS CONSUIilED

Li, PRIMARY OESCENT EAIIERY CHARACIERISTICS
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Figure 5-5.- Primary battery voluge versus current characberlstics. 
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* ENV]RONI\MNTAL NOTES LM-3L
I. Suit Loop

A Suit Isolation Valves

A recent modification to the existing ECS hardvare is the

substitu',,ion of a new valve for each of the present suit
flow control valves (ftem 128). These nelr valves have been

incorporated in order to protect against a catastrophic leak

in one of the suits or a suit umbilical, being fatal to both

crewmen. The present RE\TERSE flov feature will be etiminated
lrom the new valve since it vill be possib'l e to reverse the

suit connectors on the suit, to obtain thrs function.

Operation of the'nev val-res is described in the following
paragraph: If the cabin is depressurized and a leak develops

in the suit and suit loop of such a magnitud.e that suit pressure

falls to 3.12 + 0.18 psia, the solenoid. on the new.ralves will
close, isolating both crewnen from the sult loop. At the same

time, the cabin rjepressurization valve opens and. oxl,gen is d.umped

into the cabin. The crewmen 1n the failed part of Loop viIl
,lecompress to cabin pressure. The other crewman witl 'r:e isolated
from further ventiiation and a resuppl1. ol oxygen. His suit r.iill-
begin to lose pressure slor+ly. This cre'lrman will then have the

r--sponsibitity to establish cabin condi+"ions that will allow
opening of his isol-ation valves.
l/ater Storage Tank and Drain Lines

To preclude a marginai water separator torque condition due tc
vater accumulation, a drain line from each separator has beel:

routed to a smal1 storage facility located below the suit l-oop

package. Additionally, a drain line from the normal low point
of the lcop will be routed to th:ls tank in order r.o prevent

water accumulati-on under partiaJ- gravity ccnditions. The

aforementioned" tank will hold. approximately I pint of water.

B

o-)

L

L

t*

L» 

k- 

ENVIRONMENTAL NOTES LM—3‘ 

I. Suit L0qp\ 

A. Suit Isolation Valves 

A recent modification to the existing ECS hardware is the 

substitution of a new valve for each of the present suit 

flow control valves (Item 128). These new valves have been 

incbrporated in order to protect against a catastrophic leak 

in one of the suits or a suit umbilical, being fatal to both 

crewmen. The present REVERSE flow feature will be eliminated 

from the new valve since it Will be possible to reverse the 

suit connectors on t h e - s u i t ,  to obtain this function. 

Operation of the new valves is described in the following; 

paragraph: If the cabin is depressurized and a leak develops 

in the suit and suit loop of such a magnitude that suit pressure 

falls to 3.12 :_O.18 p s i a ,  the_solenoid on the new valves will 

c l o s e ,  isolating both crewmen from thg suit loop. At the samé 

t i m e ,  the cabin repressurization valve opens and oxygen is dumped 

into the cabin. The crewmen in the failed part of loop will 

decompress to cabin preséure. The other crewman will be isolated 

from further ventilation and a resupply of oxygen. His suit will 

begin to lose pressure slowly. This crewman will then have the 

responsibility to establish cabin conditions that will allow 

opening of his isolation valves. 

_Water StOrage Tank and Drain Lines 

To preclude a marginal water separator torque condition due to 

water accumulation, a drain line from each separator has been 

routed to a small storage facility located below the suit loop 

package.  Additionally, a drain line from the normal low point 

of the loop will be routed to this tank in order to prevent 

water accumulation under partial gravity conditions. The 

aforementioned tank will hold approximately 1 pint of water. 
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II. Water Supply Section

B

Secondary to Primary Water Ieed"

A hand valve on the water module, entitled PRIM EVAP I'LOW #2,

can be used to transfer ascent water from the secondary water

regulator to the primary water boiler. The LMP sofenoid valve
( fLl-), located- dovnstream of the hand valve, will be lock-wired
open. This configuration will permit continued use of the
primary coolant loop in the event of a failure in its primary
water feed path.

Fire Extinguishing Capability
A water 1ine, external to the water mod.ule, has been ad.d,ed

between ascent water tank #t and the PLSS/DRINK flexible
hose. fn series with this added piece of plurnbing is a

control valve (nSC it2O) which is used to allow high pressure
water to the flexible hose for fire fighting purposes. The

hose length has been increased- to J feet.

III. Qfycol Loop

A Water Boiler Shutdown

There is a possibility that due to pover conservation require-
ments, it will be necessary to shutdown the r+ater boifer at
some point during the mission. The sequence of events used, to
accomplish this task has not, as yet, been finalizeci oue to
lack of test data.

In general, the time required. to dry out the water boiler ruill
be a function of the cumulative heat load imposed upon the
boller at the time of shutdovn. At this time, it is assumed

that the monitoring of the onboard glycol temp meter (TltrB),
and- measurement GF999BU on the ground-, wiII be sufficient to
roughly d.etermine the water boiler dryout status.

A

5-5

\*

L

\-

I
I
I
I

I

I

I

I
I

i
t
,

I

I
I
I

II. Water Supply Section 

A. Secondary to Primary Water Feed 

A hand valve on the @ater module, entitled PRIM EVAP FLOW #2, 

Ican be used to transfer ascent water from the secondary water <‘—’ 

regulator to the primary water boiler. The LMP solenoid valve 

(7L1) ,  located downstream of the hand valve, will be lock-wired 
open. This configuration will permit continued use of the 

primary coolant loop in the event of a failure in its primary 

water feed path. 

Fire Extinguishing Capability 

A water line, external to the water module, has been added 

between ascent water tank #1 and the PLSS/DRINK flexible 

hose. In series with this added piece of plumbing is a 

control valve (ASC H20) which is used to allow high pressure 

water to the flexible hose for fire fighting purposes. The 

hose length has been increased to 7 feet. f(NI, 

III. Glxcol Loop 

A. Water Boiier Shutdown 

There is a possibility that due to power conservation require- 

ments ,  it will be necessary to shutdown the water boiler at 

some point during the mission. The sequence of events used to 

accomplish this task has n o t ,  as y e t ,  been finalized dué to 

lack of test data. 

In general ,  the time required to dry out the water boileeill 

be a function of the cumulative heat load imposed upon the 

boiler at the time of shutdown. At this t i m e ,  it is assumed , 

that the monitOring of the onboard glycol temp meter (TMSB), \\_/ 

and measurement GF9998U on the ground,  will be sufficient to 

roughly determine the water boiler dryout status. 

6—6 &;./. 
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PRESSURE SCHEDULE 1 
CABIN NOMINALLY AT 4 . 8  PSIA OR ABOVE 

F 

TABLE 6 - I . -  ECS VALVES/CABIN FAN PRESSURE SCHEDULES 

‘ — — >  

OPEN 
MIN FLOW 5 . 8  
lL0 LBS/MIN 
350 —-> 950 
P S I A  160  OF 

I SJ. 
MAX FLOW OF 

I ONE VLV AT 
5 . 8 0  PSID = 
11 .1  LBS/MIN 

CLOSEEkLOSED CLOSED CLOSED 

I —’ a4 ‘1  
44.6 ' 

3 0 PSIA o PSIA 
. CABIN DUMP MATEééuE/Iin 20$ D SUIT GAS 

VALVE I DXVERTER POSITION OF REG. A 
(-309) _ § _ _ _ _  (-112) 

OPEN OPEN 

6 . 0  '- 6 . 0  '- 

5.5 _ 5.5 L 
MAX FLOW MAX FLow AT 
>1u LBS/HR o PSIA CABIN 

PRESS. IS 
7. 8 LBS/FR I 

5.0 -. 5.0 - 
OPEN OPEN 

H.6 l 
u.5 - u.5 — 

4.3 
Lu 1L} 
M 
3 
U1 
U) 

h o 45 u o I - a. ’ “'0 ON ON 4 o 
E 

an 
<( 
L) 

CLOSED CLOSED 
3'5 " 3‘S'III‘OTE: DECRE— NOTE: VLV 

ASING PRESS. OPERATES 0N 
WILL MOVE ABSOLUTE -3 
VLV TO EGR- SUIT PRESS. 
ESS (CLOSED) 3-15 
POSITION. 

.o -— . 0 -  3 3 INCREASING 3 05 
PRESS. WILL 
NOT RETURN 0 |  
VLV T0 NORM 
(OPEN) POSI— OFF OFF 
TION. l 2.5 - 2.1- 

0 —- c l 
SUIT GAS SUIT RELIEF CABIN FANS 
DIVERT‘R VALVE 

(—112 (—117) ( -102)  

CABIN REPRS 
VALVE 
(—309): 

’ EGRESS CABIN DIRECT 02 CLOSED 

B 
POSITION

S 
OF

 
REG

 
. 

ND
—

l 
II II 

NOTES: 

3 SEE 
g 2 1 1 NOTE Q 
_l 
U 

N 
O 
F 1 1 1 1 
0 
LL! 
0: 

E 
E 1 1 1 1 
m 

E 
m SEE SEE 
$ 2 NOTE 3 _NOTE 3 2 
CK 3 2 2 

PRESSURE SCHEDULE 1 ON TABLE 
PRESSURE SCHEDULE 2 ON TABIJE 

l .  BOTH REGS. SI-DULD NORMALLY BE IN CABIN 
P05 WHILE CABIN IS PRESSURIZED. 
BOTH REGS. SHOUU') NORMALLY BE IN EGRESS 
WHILE CABIN I S  DEPRESSURIZED. 
CABIN WILL BE AT HIGHER PRESS. AND CABIN 
REPRESS. VLV WILL OPERATE 4.15 i . 15  PSIA. 
EQUIPMENT DOES NOT OPERATE AUTOMATICALLY 
IN THIS MODE SINCE AN ELECTRICAL GROUND 
I S  NOT PROVIDE). 

F 
4 

LM-3 

PRESSURE SCHEDULE 2 
‘ — - —  — >  

CABIN NOVIINALLY AT 3 .  8 PSIA OR BELOW 

OPEN OFF 

4 . 6  

4 . 3  

CLOSED 

SUIT RELIEF CABIN FANS 
VALVE 
(—117) (—102) 

5 . 4  

CLOSED CLOSED 

3 . 3  

2.91} 
OPEN 

NOTE: LOW 
SUIT PRESS. 
WILL OPEN 
VLV IF I T ’  
I S  IN AUTO 
POSITICN. 

CABIN REPR: CABIN DUMP 
. VALVE VALVE 

(—309) (—307) 
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TABLE 6—II.— SUIT LOOP MODES . LM_3 

SWITCH / VALVE POSITION 
MODE DES Asc. ASC CABIN PLSS DMD DMD SUIT SUIT CABIN CANNISTER SUIT FAN WATER CABIN 02 1 02 2 02 REPRESS FILL REG A REG B RELIEF DIVERTER RETURN SEL SEL SEP SEL DUMP 

cabin OPEN CLOSE CLOSE AUTO CLOSE CABIN CABIN AUTO CABIN AUTO PRIM 1 SEP 1 AUTO (DES) 

Cabin CLOSE OPEN CLOSE AUTO CLOSE CABIN CABIN AUTO CABIN . AUTO PRIM 1 ' SEP 1 AUTO (ASC) ' 

EGRESS OPEN CLOSE CLOSE CLOSE CLOSE EGRESS EGRESS CLOSE EGRESS EGRESS PRIM 1 SEP 1 DUMP/ (DES) ‘ AUTO 
EGRESS CLOSE OPEN CLOSE CLOSE CLOSE EGRESS EGRESS CLOSE EGRESS EGfiEss PRIM 1 SEP 1 AUTO (ASC) 

lThe following C/B are closed: hCBlhO — ECS DISP; h03113 — CABIN REPRESS;_hCB112 — DIVERT VLV; hc3138 — SUIT FAN 1 
hCB119 — SUIT FAN 2; hCBleo — SUIT FAN AP; hCBBh - 002 SENSOR; hc3235 _ SUIT/CABIN REPRESS. 

TABLE 6—III.— GLYCOL LOOP MODES 

SWITCH / VALVE POSITION 
MODE WATER PLSS/ PRIM SEC PRIM EVAP GLY PUMP CABIN TEMP SUIT TEMP ASC H20 

TANK SEL DRINK EVAP FLOW EVAP FLOW FLOW #2 SEL CONTROL CONTROL 

Normal DES CLOSE OPEN CLOSE CLOSE l NORMAL CLOSE 
(DES) 

Normal ASC CLOSE OPEN ' CLOSE CLOSE l NORMAL CLOSE (Ase) . 

Secondary SEC CLOSE CLOSE V OPEN CLOSE SEC CLOSE 

4 

. 1The following C/B are closed: hCBlo9 — CABIN FAN CONT; hCBloS — CABIN FAN 2; hCBlo7 — CABIN FAN 1 h0396 -'GLYCOL PUMP SEC: hCB117 — GLYCOL PUMP 1: hCBlhl — GLYCOL PUMP 2: hCB98 - PRIM GLYCQL EVAP FLOW- 

SUIT FLOW 
CONTROL 

TBD 

TBD 

TBD 

‘
\

_
,

,
¢

 



LM-3

To be provided. at a later date.

Figure 6-2.- Estimated gtycor temperature (CfgggBU) profile for vater
boiler startup and shutdown

o-9

L

L

L

To be provided at a later date. 

Figure 6—2.— Estimated glycol temperature (GF9998U) profile for water 
boiler startup and shutdown 
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Figure 6-5.- Glycol accumulator pressure versus accumulator level. _ 
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To be provided at a later date.

Figure 5-6.- Fl-ow rate versus pr.rmp AP and. glycol temperature
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To be provided at a later date. 

Figure 6—6.- Flow rate versus pump AP and glycol temperature 
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TABLE 6-IV._ ECS SYSTEMS DATA SHEET LM-3

EQUIPMENT DATA

OXYCEN PPLY S ION

BYPASS

REL I EF

BURST DISK

HIGH PRESS.
REGULATORS

DEMAND REGULATORS

REGENERAT]VE

H/X

LIOH CARTRIDGE(S) 5 LBS LIOH/CARTRIDGE

FAN(S)

H/X

SUIT W/B

H2O SEPARATORS

CABIN PRESS.
SW I TCHES

REPRESS VALVE

LBS HR

O. O LBS HR

600.0 LBS HR

11 LBS/MIN (MAX)
OOO PSIA AND 00F

SUIT LOOP

REG PRESS. = 3.8 ! .2 OR

4.8 t .2 PSIA

DI RECT FLOW RATE = .1 LBS/HR

BTU/HR MAX (elYcot- To 02)

ADJUSTABLE GLYCOL FLOW RATE: O TO 2 LBS/MIN

02 TEMP OUT: 

-oF 

MAX, oF MIN

CAPACITY PER CARTRIDGE: 41 MAN-HRS AT O 0 B LBS P

AT 4.8 PSIA 24 FT3IMIN (0.7 LB/MIN)

AT ].8 PSIAi 24 FT]/MIN (0.5 LB/MIN)

CONS SPEED FANS: 2 000 1 OO RPM

O^ TEMP OUT: OF TO OF

MAX CAPACITY: BTU/HR

APPROX: 19OO BTU/HR

AT 4.8 PSIA: 1200 TO 3400 RPM 6 _ TO 7.2 PSIA H2O

AT 3.8 PSrA: 850 TO 2000 RPM t 4.9 TO PSIA H2O

iN

CLOSE: 4.15 T 0.15 PSIA (DECREASiNG)

OPEN: 4.45 1 0.1 PS REAS I NG

S HR AT OO PSIA

5.0 TO O.OB PSIA IN 240 SEC (ONE VALVE I^]ITH FILTER)

5.0 TO O.08 PSIA iN 180 SEC (ONT VRIVE !,JITHOUT FILTER)

CRACK OPEN RESET LOCKUP

287 5 1000 2850 2800

9851025 10 90 985

RUPTURE PRESS. 1350 1 50 PSIA

REG PRESS. = 9OO t 25 PSIA

DUI'IP VALVE(S)

o-r4

L

\-

==' TABLE 6-IV.— ECS SYSTEMS DATA SHEET . LM_3 
«7 ~ \  

  EQUIPMENT DATA 
OXYGEN SUPPLY SECTION 

CRACK OPEN RESET LOCKUP FLOW RATE k\‘y 
BYPASS VALVES 2875 3000 2850 2800 3.0 LBS/HR (MAX) 
RELIEF VALVES 1025 1090 985 985 50.0 LBS/HR (MAX) 

BURST DISK RUPTURE PRESS. = 1350 t 50 PSIA 600.0 LBS/HR (MAX) 
HIGH PRESS. REG PRESS. = 900 t 25 PSIA 11 LBS/MIN (MAX) 
REGULATORS 3000 PSIA AND 70°F 

SUIT LOOP 
DEMAND REGULATORS REG PRESS. = 3.8 . 2  OR i 

# . 8  i . 2  PSIA 

DIRECT (OPEN) FLOW RATE = 7 . 1  LBS/HR 

REGENERATIVE ' _____BTU/HR MAX (GLYCOL TO 02) 
H/X ADJUSTABLE GLYCOL FLOW RATE: 0 TO 2 LBS/MIN 

02 TEMP OUT: ____PF MAX,_____PF MIN -‘\ 

LIOH CARTRIDGECS) 5 LBS LIOH/CARTRIDGE \\_/ 
CAPACITY PER CARTRIDGE: 41 MAN—HRS AT 0.098 LBS/MAN—HR 

FANCS) ‘ AT 4.8 PSIA: 24 FT3/MIN (0.7 LB/MIN) 
AT 3.8 PSIA: ~24 FT3/MIN (0.5 LB/MIN) 
CONSTANT SPEED FANS: 25000 t 500 RPM 

H/X 02 TEMP OUT: ____9F TO ____9F 
' MAX CAPACITY: ____BTU/HR 

SUIT W/B APPROX: 1900 BTU/HR 

H20 SEPARATORS AT 4.8 PSIA: 1200 TO 3400 RPM 8 _____To 7.2 PSIA H20 
AT 3.8 PSIA: 850 TO 2000 RPM 8 4.9 T0 _____PSIA H20 

CABIN , \ 
CABIN PRESS. ' CLOSE: 4.15 t 0,15 PSIA (DECREASING) \\~(‘ 
SWITCHES OPEN: 4.45 t 0.15 PSIA (INCREASING) 
REPRESS VALVE FLOW RATE = 480.0 LBS/HR (MAX) AT 500 PSIA 
DUMP VALVECS) 5.0 TO 0.08 PSIA IN 240 SEC (ONE VALVE WITH FILTER) 

5 . 0  TO 0.08 PSIA IN 180 SEC CONE VALVE WITHOUT FILTER) ’ A ‘  

L“ 
6-lh 



TAtsLE 6-IV.- ECS SYSTEMS DATA SHEET - CONTINUED LM-]

EQUIPMENT DATA

CABIN TEMP CONTROL }{ NORMAL: CABIN TEMP = t oF

FAN(S) 5 LBS O2IMIN/FAN AT 13,000 t 250 RPM

FAN CONTROL SWITCH closE: <3.05 t .05 PSIA

OPEN: >3. t PS iA
GLYCOL LOOPS

COOLANT 359" ETHYLENE GLYCOL AI{D 659" H2Q

QUANTITY PRIME LOOP = 22 LBS

QUANTITY SEC LOOP = 3.24 LBS

NOMINAL FLOW RATE i 222 LBS/HR

SPECIFIC HEAT = 0.866 BTU/LB -Fo

SLUSH POINT = _3OF

PUMP(S) 3.7 LBS/MIN AT 4OOF AND INLET PRESS. OF 7 PSIA AND

AP = 20 PSID

SPEED = 52OO RPM

DISCHARGE PRESS. = 40 PSIA

PUMP RELIEF VALVES CRACK = 33 PSIDT FULL OPEN = 59 PSID, RESEAT = 32 PSID

209 W/B ESTIMATED NOMINAL IN/OUT TEMP RAI\GES (OF)

IN

HIGH

LOW

MAXIMUM CAPACITY = BTU/F]R

MINIMUM LOAD (TO PREVENT PREEZE-UP) = BTU/HR

BREAKTHROUGH OCCURS IF:

1. INLET TEMP > OF OR

2. H20 PRESS. > APPRoXTMATELY L2 TO 15 PSIA

MINIMUM ALLOWABLE H2O PRESS. = PSIA

t

L

L

I-\- I \

I

\_

2 ’TABLE 6- IV.-  ECS SYSTEMS DATA SHEET - CONTINUED LM_3 

EQUIPMENT 

H/X 

FANCS) 

FAN CONTROL SWITCH 

COOLANT 

PUMPCS) 

PUMP RELIEF VALVES 

209 W/B 

DATA 

CABIN TEMP CONTROL TN NORMAL: CABIN TEMP = 75 t 5°F 
5 LBS 02/MIN/FAN AT 13,000 i 250 RPM 

CLOSE: <3.05 3 . 05  PSIA 

OPEN: >3.15 i . 05  PSIA 
GLYCOL LOOPS 

35% ETHYLENE GLYCOL AND 65% H20 

QUANTITY PRIME LOOP = 22 LBS 

QUANTITY SEC LOOP = 3 . 2 4  LBS 

NOMINAL FLOW RATE: 222 LBS/HR 

SPECIFIC HEAT = 0 . 8 6 6  BTU/LB —FO 

SLUSH POINT = -3°F 

3 . 7  LBS/MIN AT 40°F AND INLET PRESS. OF 7 PSIA AND 
AP = 20 PSID 

SPEED = 5200 RPM ' 

DISCHARGE PRESS. = 40 PSIA 

CRACK = 33 PSID, FULL OPEN =-39  PSID, RESEAT = 32 PSID 

ESTIMATED NOMINAL IN/OUT TEMP RANGES (OF) 

IN OUT' 

HIGH 

LOW 

MAXIMUM CAPACITY = BTU/HR 

MINIMUM LOAD (TO PREVENT FREEZE—UP) = BTU/HR 

BREAKTHROUGH OCCURS IF:  

1. INLET TEMP > °F OR'  

2 .  H20 PRESS. > APPROXIMATELY 12 TO 15 PSIA 

MINIMUM ALLOWABLE H20 PRESS. = PSIA 

6—15 
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- CAPACITY 
TANK VOLUME QUANTITY PRESSURE 

FT3 LBS -% PSIA 
DESC 02 2.985 48.01 100 2875 
All 02 0.495 2.41 100 900 
A/2 02 0.495 2.41 100 900 
DESC H20 7.1201 332 1003 44.5 
All H20 0.9101 42.3 1003 43.0 
A/2 H20 0.9101 42.3 1003 43.0 

METABOLIC LOADS2 
1. OXYGEN = 0.082 T0 0.124 MAEBHR 

_ BTU ' 2. HEAT — 500 T0 760 MAN_HR LB 
3 .  CO2 PRODUCTION = 0.096 TO 0.146 

'OXYGEN USAGE (EXCEPT METABOLIC) 

MAN-HR 

TABLE 6—IV. -  ECS CONSUMABLES 

' ‘ IACTUAL LOADING 
TEMPERATURE QUANTITY PRESSURE 

° F ’  "'LBS’ % PSIA 

8715 
104.0 
10#.0 

80 
80 
80 

WATER AND OXYGEN FACTS AND FIGURES 

1. CABIN LEAK RATE 0 .2  LB/HR ( 5  PSIA; 75°F) 

2 .  SUIT LOOP LEAK RATE (WITHOUT SUITS) 0 . 0 1  LB/HR (3 .7  PSIA; 70°F) 

3 .  CABIN REPRESSURIZATION (TC 5 .0  PSIA) 6 .9  LB 

4 .  PLSS FILL 0 .91 LB AT 850 PSIA 

1THIS INCLUDES GAS (N2) + WATER VOLUMN. 

2THESE LOADS ASSUME ASTRONAUT WORK IN THE LM WHILE IN THE "CABIN" MODE. 

3ANY WATER QUANTITY UP TO THIS FIGURE MAY BE LOADED AND THE MEASURING DEVICE ADJUSTED TO INDICATE 100%. 

TEMPERATURE 

LM-3 

RESIDUALS 
'QUANTITY PRESSURE TEMPERATURE 

'LBS %’ PSIA 0F 

0.89 1 .9  50 40 
0.37 1.5 75 40 
0.37 1.5 75 40 

21.2 6 .4  7 . 1  
2.65 6.3  6 .#  

. 2.65 6.3  6 .#  

\ 

HEAT CONVERSION 

1. 1 KWH = 3413 BTU 
2. 1 LB H20 REJECTS e 1040 BTU 

W 
1. PLSS FILL = 7.3  LB 

2 .  AVERAGE USAGE FOR HEAT 
REJECTION 6 .5  T0 7 .5  
LB/HR 
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M\4U MAJOR COMPONENTS

The EMU provides the extravehicular crewman with a habitable

en!-irorunent for the required L-hour i+BOO Btu design misslon

task. The EMU consists of the following major components:

Pressure Gar:nent Assembly (PGA) vlth integral Thermaf Meteoroid

Garment (tt'tC), Liquicl Cooling Garment 1r,CC), Portable Life
Support System (pr,SS), Oxygen Purge System (OpS), Remote Control

Unit (RCU), Extravehicular Visor Assembly (UtryA), and i"/aste

Management System (uUS ) .

7. 3.1 Pressure Garment Assemb With Int Therrnal- Meteoroid
Garment

The PGA consists of a helmet, torso and timb suit, gloves, and

varj-or:s controls and instrumentation to provide the crelmlan

vith a ccntrolled environment. The garment is designed to be

worn for ft5 hours at a regulated pressu.re of 3.7i + a.2) pslg

in conjunction vith either the LCG or CWG. The integral TMG

protects the FGA agairrst excessive thermal- load.s and meteoroid"

penetration.

'f .3.1. r Helmet.- The hel:net is a detachable pressure enclosure with
provisions for feeding andfor drinking, ccrnmurrications and

EWA interface.
A. The hel-met feed port al1ows easy access of a probe f::-

adrninistering drinking vater andf or food to the PGA clrel/--

man while the hel"me+. is donned..

B. The comm carrier worn within the helmet provid.es redundant

earphones and- microphones for intravehicular and extra-
vehi cufar communications .

C. The helmet has provisions for mor:nting the Extravehicufar
Visor Assembly (UWn).

L

TMG

T -)+

L

L

EXTRAVEH]CULAR MOB]LITY UNIT (H\4U) IVOTTS
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7.3.1.1 

EXTRAVEHICULAR MOBILITY UNIT (EMU) NOTES 

EMU MAJOR COMPONENTS 

The EMU provides the extravehicular crewman with a habitable 

environment for the required h-hohr h800 Btu design mission 

task. The EMU consists of the following major components: 

Pressure Garment Assembly (PGA) with integral Thermal Meteoroid 

Garment.(TMG), Liquid Cooling’Garment (LCG), Portable Life 

Support System (PLSS), Oxygen Purge System (OPS), Remote Control 

Unit (RCU), Extravehicular Visor Assembly (EVVA), and Waste 
Management System (WMS). 

Pressure Garment Assembly (PGA) With Integral Thermal Meteoroid 
Garment (TMG) 

The PGA consists of a helmet,  torso and limb s u i t ,  g loves ,  and 

various controls and instrumentation to provide the crewman 

with a controlled environment. The garment is designed to be 

worn for 115 hours at a regulated pressure of 3.75 :_O.25 psig 

in conjunction with either the LCG or CWG. The integral TMG 

protects the PGA against excessive thermal loads and meteoroid 

penetration. 

Helmet.— The helmet is'a detachable pressure enclosure with 

provisions for feeding and/or drinking, communications and 

EVVA interface. n 

A. The helmet feed port allows easy access of a probe for 

administering drinking water and/or food to thé PGA crew— 

man while the helmet is donned. 

B. The comm carrier worn within the helmet provides redundant 

Iearphones and.microphones for intravehicular and extra— 

vehicular communications. 

C. The helmet has provisions for mounting the Extravehicular 

' Visor Assembly (EVVA). 

7-1+ 
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7.3.1.2 Torso and l-imb suit.- The torso and l-imb suit consists of a

flexible pressure garment which encompasses the entire Pody,
with the exception of the head and hands. , This garment contains

the necessary connectors and. receptacles for the PLSS/PGA and

ECS/PGA interface. The PGA connectors, with positive locking
d.evices, can be connected and disconnected. by an ulassisted
crewnan.

A. Gas Connectors (t+ )

The PGA design provid"es an oxygen inlet and outlet connector

on each side of the PGA front torso. The two inlet connectors

are attached. to a cornmon manifold as are the tvo outl-et

connectors. An integral part to each oxygen inl-et connector

is the ventilation di-verter valve.
B. PGA MuJ-tiple Water Receptacle (f)

Thi-s receptacle is moulted on the PGA torso and serves as

the interface betveen the LCG mul-tip1e water connector anil

PLSS multiple vater connector. A protective external cover

provides PGA pressure integrity when the LCG multiple water

connector has been removed from the PGA mul-tiple water

receptaele.

C. PGA Electrical Connector (l-)

This connector, mated vith spacecraft or PLSS electrical-
umbil-lcal-, provid.es a commr.mication, instnznentation and

power interface to the PGA.

D. PGA Urine Transfer Connector (1)

This connector is used to transfer urine from the Urine

ColJ-ection Transfer Assembly (UCTA) to the spaeecraft
Waste Management System (WtttS).

7.3.1.3 Gloves.- The intravehicul-ar glove per:nits greater articulation
of the hand and. vrist than the extravehicular gIove.

\_

AEt-)

L

7.3.1.2 

'n7‘3.1.3 

mg L 

Torso and limb suit.— The torso and limb suit consists of a 

flexible pressure garment which encompasses the entire body ,  

with the exception of the head and hands. \This garment contains 

the necessary connectbrs and receptacles for the PLSS/PGA and K\, 

ECS/PGA interface. The PGA connectors ,  with positive locking ’ 

dev ices ,  c a n . b e  connected and diSconnected by an unaséisted 

crewman. 

A. Gas Connectors (h) 

The PGA design provides an oxygen inlet and outlet connecfior 

on éach side of the PGA front torso. The two inlet connectors 

are attached td a common manifold as are the two outlet 

cohnectors. rAn integral part to each oxygen inlet connector 

is the ventilation diverter Valve. 

B, PGA Multiple Water Receptacle (1) 

This receptacle is mounted on the PGA torso and serves as _ 

the interface between the LCG multiple water connector and . K\./ 

PLSS multiple water conneétor. A protective external cover 

provides PGA pressure integrity when the LCG multiple water 

connector has been removed from the PGA multiple water 

receptacle. 

C. PGA Electrical Connector (1) 

This connec to r ,  mated with spacecraft or PLSS electrical 

umbilical, provides a communication, instrumentation and 

power interface to the PGA. 

D. PGA Urine Transfer Connector (1) 

This connector is used to transfer urine from the Urine 

Collection Transfer Assembly (UCTA)  to the spacecraft 

Waste Management System (WMS). 7 \\_/ 

Gloves.— The intravehicular glove permits greater articulation 

of the hand and wrist than the extravehicular glove. 

. ,, \- 
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The extravehicular glove proyid,es thermal- and. abrasive protection
d"uring extravehicuLar operations. The gauntl-et of the extra-
vehicular glove may be removed, in an emergency to allow the

greater articufation of the intravehicular glove.

Controls.- Alt PGA controfs are accessibfe to the crevlnan during

both intravehicular and. extravehicul-ar operations. The PGA

control-s consists of two ventil-ation diverter valves, a pressure

relief va^l-ve with manual override , arrd a manual purge val-ve.

A. Ventilation Diverter Valve (Z)

For intravehicular operations, the ventilation diverter
valves are open, dividing the PGA inlet oxygen flow

equall-y betveen the torso and helmet regions of the PGA.

During extravehicular operation, the ventifation diverter
valves are cfosed, allowing the entire 5.0 ctm oxygen flov
to enter the helmet.

B. Pressure Relief Valve (f)

This val-ve relieves at 5.25 + 0.25 psig to protect the PGA

from over-pressuri zat:-on and reseats at \.3 psig to main-

tain PGA pressure integrity. The valve is designed. to
accommodate flow from a failed. open primary oxygen pressure

regulator. In the event the vafve fail-s open, it may be

manually overridd-en closed.

C. Purge Va1ve (f)
The purge valve interfaces with the PGA through the PGA

oxygen outlet connector. Manual activation of this val-ve

initiates an B t-l/trr purge flov rate providlng C0, washout

and. minimum cooling d.uring contingency or emergency

operations.

Instrumentation.- A pressure transducer and gauge mor:nted. on

the right cuff proviCes the crewlnan vith a PGA pressure read.out.

7-6
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The extravehicular glove provides thermal and abrasive protection 

during extravehicular operations. The gauntlet of the extra- 

vehicular glove may be removed in an emergency. to allow the 

( greater articulation of the intravehicular glove. 

7.3.l.h Controls.- All PGA controls are accessible to the crewman during 

both intravehicular and extravehicular operations. The PGA 

controls consists of two ventilatign diverteealves; a pressure 

relief valve with manual override, and a manual purge valve. 

A. Ventilation Diverter Valve (2) 

For intravehicular operations,  the ventilation divefter 

valves are open ,  dividing the PGA inlet oxygen flow 

equally between the torso and helmet regions of the PGA. 

During extravehicular operation,  the ventilation diverter 

valves are closed allowing the entire 6.0 cfm oxygen flow 

<\_’ to enter the helmet. 

” B. Pressure Relief Valve (1) 

This valve relieves at 5.25 : _ 0 . 2 5  ps ig  to protect the PGA 

from over—pressurization and reseats at h.3 ps ig  to main- 

tain PGA pressure integrity. The valve is designed to 

accommodate flow from a failed open primary oxygen pressure 

regulator. In the event the valve fails open ,  it may be 

manually overridden closed. 

C. Purge Valve (1) 

, The purge valve interfaces with the PGA through the PGA 
oxygen outlet connector. Manual activation of this valve 

initiates an 8 lb/hr purge flow rate providing CO2 washout 

(~#_ and minimum cooling during contingency or emergency 

operations. 

7.3.1.5 Instrumentation.— A pressure transducer and gauge mounted on 

the right cuff provides the crewman with a PGA pressure readout. 

a. _ 
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The biomedica1 instnmrentation consists of one EKG (heart)
sensor, one ZPN (respiration rate) sensor, a dc-dc converter,
and viring harness. The ZPN is only operational_ with space-
craft telemetry systems.

The personal rad.iation dosimeter (active) is attached to the
cwG or the integral- TI4G for continuous accumulative rad.iation
read-out. The chronograph wristwatch (elapsed time ind.icator)
is also attached. to the integral TMG and is readily accessible
to the crevman for monitoring. Neither t,he personal radiation
d.osimeter or the chronograph r+ristvatch require an eiectrical
interface vith the EMU.

Liquid, oofine Garment (rcc)C

During extravehicular operation, cooling is acccrnplished by

the circufation of the coolant l/ater through the LCG. The

LCG consists of aJr open mesh garment, water manifold, multiple
water connector, provisions for biomedical- instrumentation,
and. water transport d.ucts. These transport d.ucts are d"ivided

into parallel- flov paths providing maximum surface coverage

for optimr.rn cooling. The open mesh garment also aflovs
evaporative cooling via the spacecraft ECS or PLSS oxygen

systems. Normally, the LCG vill- be d.onned by the crewtnen

prior to entry into the LM. The LCG is operational only with
the PLSS.

7.3.3 Extravehicular Visor Assembly (lWa)
The EWA is a detachable assembly which provid"es visual
attenuation and theraral and- meteoroid. impact protection dr-rring

extravehicular operations. The assembly consists of a visor
shell and two polycarbonate plastic visors. A single crewrnan

can attach or detach the EWA from his hetmet vithout the aid.

of toofs. The two EWA's are stowed onboard the LM.

t- {

7.3.2 

7.3.3 
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The biomedical instrumentation consists of one EKG (heart)‘ 

sensor ,  one ZPN (respiratiofi r a t e )  senSor ,  a dc—dc converter,  

and wiring bdrness. The ZPN is only operational with space- 

craft telemetry systems. 

The personal radiation dosimeter (active) is attached to the 

CWG or the integral TMG for continuous accumulative radiation 

readout. The chronograph wristwatch (elapsed time indicator) 

is also attached to the integral TMG and is readily accessible 
to the crewman for monitoring. Neither the personal radiation 

dosimeter or the chronograph wristwatch require an electrical 

interface with the EMU. 

Liquid Coolinnarment (LCG) 

During extraVehicular operation, cooling is accomplished by 

‘ the circulation of the coolant water through the LCG. The 

LCG consists of an Open mesh garment,  water manifold, multiple. 

water connector ,  provisions for biomedical instrumentation, 

and water transport ducts. These transport ducts are divided 

into parallel flow paths providing maximum surface coverage 

for optimum cooling. The open mesh garment also allows 

evaporative cooling via the spacecraft ECS or PLSS oxygen 

systems. Normally, the LCG will be donned by the crewmen 

prior to entry into the LM. The LCG is operational only with 

the PLSS. 

Extra§ehicular Visor Assembly (EVVA) 

The EVVA is a detachable assembly which provides visual 

attenuation and thermal and metedroid impact protection during 

extravehicular operations. The assembly consists of a visor 

shell and two polycarbonate plastic visors. A single crewman 

can attach or detach the EVVA from his helmet without the aid 

of tools. The two EVVA's are stowed onboard the LM. 
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7")r Waste Managemen t Svstem (tnus)

7. 3. )+. 1 Fecal Containment tem

Management of body waste is accomplished through the Fecal

Contair,:nent System (f'CS) ald the Urine Collection Transfer

Assembly (ucra;.

o .- The I'CS is an efastic r:ntler-

shorts with an absorbent liner r"rorn during extravehicular
operation. This system worn urid.er the LCG all-ows defecation

when PGA is pressurized.

7.3.)+.2 Urine Coll-ectlon Transfer Assembly lucra).- The UCTA is
basically a rubberized. bag used" for coflection and intermediate

storage of urine. It is worn over the CWG or LCG and is
connected, by tubing to the PGA urine transfer connector.

7.3,5 Portable Life Suppoft SyS!eIr--(!!qS)

fhe PLSS is a self-contained., ind.ependently powered., reclarge-
able environroental control- system. It consists of the Primary

Oxygen Subsystem, Oxygen Ventil-ation Loop, Feedwater Loop,

Liquid. Transport Loop, Electri.cal- Pover Subsystem, and. Space

Suit Commrinications.

7.3.5.1 Primary Oxygen Subsystem.- This rech argeable subsystem provid.es

regulated. oxygen required for the Orgrgen Ventil-ation Loop. The

Primary Oxygen Subsystem consists of a primary oxygen bottle,
recharge connector, pri.:nary oxygen regulator assembly, and.

associated, instrumentation.
A. Pr:imary Oxygen Bottl-e and Recharge Connector

The 378 cubic inch oxygen bottle contains 1.0 pound. of
usable oqfgen at 900 psia and 6r"y. This supply provid.es

ad.equate makeup oxygen to satisfy 1200 Btu/hr metabolic
load and total EMU l-eakage for a h-hour excr.rsion. Recharge

time from a 900 I 50 psis source at 0 to 50oF is I hour.
qQ
I_U
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7.3.h.2 
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Waste Management System (WMS) 

Management of body waste is accomplished through.the Fecal 

Containment System (FCS) and the Urine Collection Transfer 

Assembly (UCTA). 

Fecal_Containment System (FCS).— The FCS is an elastic under- 

shorts with an absorbent liner worn during extravehicular 

operation. This system worn under the LCG allows defecation 

when PGA is pressurized. 

Urine Collection Transfer Assembly (UCTA).— The UCTA is 

basically a rubberized bag used for collection and intermediate 

storage of urine. It is worn over the CWG or LCG and is 

connected by tubing to the PGA urine transfer connector. 

PMWMeMRSWWNSwmmWES ‘ 

The PLSS is a self—contained, independently powered, recharge— 

able environmental control system. It consists of the Primary 

Oxygen Subsystem, Oxygen Ventilation.Loop, Feedwater Loop, 

'Liquid Transpoft Loop, Electrical Power Subsystem, and Space 

Suit Communications. ‘.; 

Primagy Oxygen Subsystem4— This rechargeable subsystem provides 

regulated oxygen required for the Oxygen Ventilation LoOp. The 

Primary Oxygen Subsystem consists of.a primary oxygen bot t le ,  

recharge connector ,  primary oxygen regulator assembly, and 

associated instrumentation. 

A. Primary Oxygen Bottle and Recharge Connector 

The 378 cubic inch oxygen bottle contains 1.0 pound of 
usable oxygen at 900 psia and 65°F. This supply provides 

adequate makeup oxygen to sa t i s fy  1200 Btu/hr metabdlic 

load and total EMU leakage for a h—hour excursion. Recharge 

time from a 900 : _ 5 0  psig source at 0 to 60°F is 1 hour.. 
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Primary Oxygen Regulator Assembly

The single stage primary oxygen regulator is designed to
regulate the Oxygen Ventilation Loop to 3.90 I 0.1) psig.

A flov limiting orifice upstream of the regulator valve

restricts fl-ow to 1.5 tUs/nr to protect the PGA against

over-pressurization in the event of a failed open regulator.
A11 oxygen fl-ov from the Primary Oxygen Subsystem is con-

troll-ed by the manual activation of the primary oxygen

shutoff val-ve

fnstrumentation

A high orygen flor,r rate sensor activates the audible

warning tone (3 kHz) when the flow rate exceed,s O.6Z tys/nr.
The primary oxygen bottle contains a pressure transtlucer
that provid.es separate signaJ-s for telemetry aniL crev

visual readout. In ad"d-ition, there are two independ.ent

pressu-re transducers to monitor status of the PGA pressure.

One transd.ucer is utilized. for telemetry and the other is
util-ized to activate the aud.ible warning tone (f ., mz)
vhen the PGA pressure d.rops bel-ov 3.20 + 0.05 psia.

7.3.5.2 Oxygen Ventilation Loop.- This c]-osed l-oop system recond.itions

and. recirculates oxygen through the PGA. The Oxygen Ventllation
Loop consists of a contaminant control assembly, a section of
the porous plate sublimator, water separator, fanfmotor assembly,

backfl-ov check valve, PLSS oxygen connectors, and. instnrnentation.'
A. Contaminant Control Assembly

Thi-s assembly contains an expendable L1OH and charcoal

cartridge which fil-ters foreign particl-es and removes

carbon dioxid.e and odors from the Oxygen Ventil-ation Loop.

The cartrid.ges are rated at 12OO Btu/hr for a )+-hour

operational lifetime. An ad,d-ltional- cartridge is stoved

ln the LM ECS.

7-9
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B. Primary Oxygen Regulator Assembly 

The single stage primary oxygen regulator is designed to 

regulate the Oxygen Ventilation Loop to 3.90 : O.i5 psig. 

A flow limiting orifice upstream of the regulator valve 

restricts flow to 3.6 lbs/hr to protect the PGA against 

over-pressurization in the event of a failed open regulator. 

All oxygen flow from the Primary Oxygen Subsystem is con— 

trolled by the manual activation of the primary oxygen 

vshutoff valve. ‘ 

C, Instrumentation 

A high oxygen flow rate sensor activates the audible 

warning tone (3 kHz) when the flow rate exceeds 0 . 6 2  lbs/hr. 
The primary oxygen bottle contains a pressure transducerr 

that provides separate signals for telemetry and crew 

visual readout. In addition, there are two independent 

pressure transducers to monitor status of the PGA pressure. 

One transducer is utilized for telemetry and the other is 

utilized to activate the audible warning tone (1.5 kHz) 
when the PGA pressure drops below 3.20 i 0.05 psia. 

7s3.5.2 Oxygen Ventilation Loop.— This closed 100p system reconditions 

and recirculates oxygen through the PGA. The Oxygen Ventilation 

Loop consists of a contaminant control assembly, a section of 

the porous plate sublimator, water sepa ra to r ,  fan/motor assembly,  

‘backflow check valve, PLSS oxygen connec to r s ,  and instrumentation; 

A. Contaminant Control Assembly 

This assembly contains an expendable LiOH and charcoal 

cartridge which filters foreign particles and removes V 

carbon dioxide and odors from the Oxygen Ventilation Loop. 

The cartridges are rated at 1200 Btu/hr for a h-hour 

operational lifetime. An additional cartridge is stowed 

in the LM ECS. 
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Sublimator and. Water Separator

A section of the porous plate sublimator dissipates heat

arrd condenses excess water from the Oxygen Ventilation
Loop. The water separator removes the entrained' water

and d.irects the captured- d.roplets to the d,rain vater

section of the feedwater reservoi-r. The maximum vater

separation rate is 0.508 l-bs/hr at a feed HrO usage rate

of 3 1bs/hr.
Fan/Motor Assembly

A centrifugal type fart operating at 181600 + 600 rpm

circulates oxygen at 5.0 cfm between the PLSS and. PGA.

The fan is povered. by a 15.8 + O.B Vac brushless dc motor

and creates a pressure rise of r.3 ins of HrO. The heat

generated by the motor is transferred. to the Liquid-

Transport Loop by the fan cooling jacket heat exchanger.

Backfl-ov Cheek Valve

A backflow check val-ve l-ocated upstream of the PLSS 02

inlet connector prevents backflow in excess of 0.5 lbs/hr
into the PLSS d"uring OPS purge operation

PLSS Oxygen Connectors (Z)

The PLSS oxygen connectors interface the Oxygen Ventilation
Loop of the PLSS to the PGA inl-et and outlet gas connectors.

Instrumentation
When the oxygen flov rate decreases be1ov, + 0.3 cfm, a

low ventifation flow rate sensor activates the audlbl-e

warnlng tone (3.0 kHz).

-t
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T .3.r.3 Liggid Transport Loop.- Thi-s recirculating loop provides thermal

control of the E}4U by d.issipating heat through sublimation. The

Liquid" Transport Loop consists of a vater fil-l- connector, relief
and check valve assernbly, pump/motor assembly, vater diverter

vaJ-ve, a section of the porous plate sublimator, and a multiple

water connector.

7-f0
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L 7.3.5.3 Liquid Transport Loop.- This recirculating loop provides thermal 

control of the EMU by dissipating heat through sublimation. The 

Liquid Transport Loop consists of a water fill connector ,  relief 

Sublimator and Water Separator 

A section of the porous plate sublimator dissipates heat 

and condenses excess water from the Oxygen Ventilation 

Loop. The water separator removes the entrained water 

and directs the captured droplets to the drain water 

section of the feedwater réservoir. The maximum water 

separation rate is 0.508 lbs/hr at a feed H 

of 3 lbs/hr. 
Fan/Motor Assembly \ 

2O usage r a t e _  

A centrifugal type fan operating at 18,600 i 600 rpm 

circulates oxygen at 6.0 cfm between the PLSS and PGA. 

The fan is powered by a 16.8 :_0.8 Vdc brushless dc motor 

and creates a pressure rise of 5.3 ins of H20. The heat 

generated by the motor is transferred to the Liquid 

Transport LOOP by the fan Cooling jacket heat exchanger.  

Backflow Check Valve 

A backflow check valve located upstream of the PLSS O2 

inlet connector prevents backflow in excess of 0.5 lbs/hr 

into the PLSS during OPS purge operation. 

PLSS Oxygen Connectors (2) 

The PLSS oxygen connectors interface the Oxygen Ventilation 

Loop of the PLSS to the PGA inlet and outlet gas connectors.’ 

Ihstrumentamion 

Wfién the oxygen flow rate decreases below 5 :_O.3 c f m ,  a 

low ventilation flow rate sensor activates the audible 

warning tone (3.0 kHz). 

and check valve assembly, pump/motor assembly, water diverter 

valve, a section of the porous plate sublimator, and a multiple 

water connector. 
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Relief and Check Valve Assembly

Makeup water from the feedwater loop int,erfaces through a

check valve on the inlet side of the Liquid. Transport Loop.

The relief valve on this assembly allows for ther:nal-

expansion in the Liquid Transport Loop by relieving to
the feedwater loop vhen the back pressure becomes greater
than 23.5 + 0.5 psie.
Pump/Motor Assembly

A constant volume, vicrating diaphragm pump inpe-rts a

coolant flow rate of )+.0 + 0.2 }bs/min through the Liquid
Transport Loop. A L6.B + O.B Vac brushless dc rnotor

operating at 9,000 + 300 rpm powers the pump creating a

pressure rise of 5.2, + 0.30 psig.
Water Dlverter Valve

The manually operated three-w&y, three-position valve
regulates the cool-ant flov rate through the subllmator
r,rhich provid.es thermaf control for the Liquid. Transport

Loop. In the minimum and intermed.iate positions, the

valve diverts the flow allowing the majority of the ,,+ater

to bJ'pass the sublimator. fn maximum position, the entire
flow passes -r,hrough the sublimator before returning to he

Diverter
Vafve Position

Sublimator
FIov Rate

B

r\

D

lypass Flow Rqte

Max L.o + o.l lbs/min O

Int 0., t 0.05 lbs/min 3., + 0.0) lbs/min
Min O .2J + O . 05 tbs /min 3.7, + 0. C) Ibs /min

Sublimator

The porous plate sublimator, containing Liquid Transport
Loop passages, provides themal control thro'.rgh sublimation

'7_1 1
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Relief and Check Valve Assembly 

Makeup water from the feedwater loop interfaces through a 

gheck valve on the inlet side of the Liquid Transport Loop. 

The relief valve on this assembly allows for thermal 

expansion in the Liquid Transport Loop by relieving to K\,/ 

the feedwater loop when the back pressure bécomes greater 

than 23.5 i 0.5 psig. ' 
Pump/Motdr Assembly _ 

A constant volume, Vibrating diaphragm pump imparts a 

coolant flow rate of h.0 : _ 0 . 2  lbs/min through the Liquid 

Transport LOop. A 16.8 :_O.8 Vdc brushless dc motor 7 
operating at 9 , 0 0 0  : _ 3 0 0  rpm.powers the pump creating a 

'pressure rise of 5.25 : _ 0 . 3 0  psig. 

Water Diverter Valve 

The manually operated three-Way, three—position valve 

regulates the coolant flow rate through the sublimator 

which provides thermal control for the Liquid Transport \\./ 

Loop. In the minimum and intermediate positions, the 

valve diverts the flow allowing the majority of the water 

to bypass the sublimator. In maximum position, the entire 

flow passes through the sublimator before returning to he 

LCG. 

Diverter . Sublimator 
Valve Position Flow Rate fixgass Flow Rate 

Max » h.0 :_O.l lbs/min O _ 
Int 0.5 i 0 . 0 5  lbs/min 3.5 :_0.05 lbs/min 

Min 0.25 i 0.05 lbs/min 3.75 : 0.05'1bs/min 
sabiimator ' r*\\ 

The porous plate sublimator, containing Liquid Trahsport k] 
Loop passages ,  provides thermal control through sublimation 

of ice. 
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PLSS Multiple Water Connector

This connector interfaces with the PGA multiple water

receptacle provid.ing a single PGA penetration with d.uaf

passages to the LCG.

Instrumentat ion
The Liquid. Transport Loop has three individual temperature

transd.ucers that monitor via tefemetry the LCG water inlet
temperature and the LCG water differential temperature.

7.3.5.)+ Feedwater Loop.- This rechargeable loop supplies expendable

water to the sublimator and. Liquid Transport Loop, stores

cond.ensation removed. by the water separator and pressurizes

the Liquid Transport Loop. The Feedwater Loop consists of
reservoir, water fifl, vent, and drain connectors , water shutoff
and. relief valve, sublimator, and instrumentation.
A. Feedwater Reservoir and Vent Connector

The reservoir is a b-l-adder-type tank vhich prcvid,es a

minimr.un of 8.06 por:nds of expendabl-e feed.water for sub-

limation. A maximum of t"63 tls of drain wate.i: from the

water separator is storecl in the volume betveen the

reservoir housing and. bladder. The combination of stored

drain vater and Oxygen Ventilation Loop pressure prcvides

the necessary differential pressure to expel feedwater:

from the bladder. The bladder contains a vent line and

visgal indicator to assure complete removal of entrappeci.

gas for a luJ I charge.

B. Water Shutoff and Relief Yalve

This manual val-ve allows feedwater to flow to the sublimator

and when closed, acts as a pressure relief d-e'rice for feed-

water reservoir over-pressurization. The valve relieves at

,8,, + 5.! psig and. reseats at L0.0 psig"

E

I
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PLSS Multiple Water Connector 

This connector interfaces with the PGA multiple water 

receptacle providing a single PGA penetration with dual 

passages to the LCG. V 

Instrumentation 

The Liquid Transport Loop has three individual temperature 

transducers that monitor via telemetry the LCG water inlet 

temperature and the LCG water differential temperature. 

7.3.5.h Feedwater Loop.— This_rechargeable loop supplies expendable 

water to the sublimator and Liquid Transport Loop,  stores 

condensation removed by the water separator and pressurizes 

the Liquid Transport Loop. The Feedwater Loop consists of 

reservoi r ,  water fill, ven t ,  and drain connectors ,  water shutoff 

and relief valve, sublimator, and instrumentation. 

A. Feedwater Reservoir and Vent Connector 

The reservoir is a bladder—type tank which provides a 

minimum of 8.06 pounds of expendable feedwater for sub- 

limation. A maximum of 1.63 lbs of drain water from fihe 

water separator is stored in the volume between the 

reservoir housing and bladder. The combination of stored 

drain water and Oxygen Ventilation Loop pressure provides 

the necessary differential pressure to expel feedwater 

from the bladder. The bladder contains a vent line and 

Visual indicator to assure complete removal of entrapped 

gas for a full charge .  

Water Shutoff and Relief Valve 

This manual valve allows feedwater to flow to the sublimator 

and when c l o s e d ,  acts as a pressure relief devicé for feed— 

water reservoir over-preésurization. The valve relieves at 

58.5 : _ 6 . 5  psig-and reseats at h0.0 psig. 
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Water Fill- and Water Drain Connector

These connectors al-low access to both sides of the reservoir
blad.der to facilitate recharge and. drain. Since the reser-
voir contains a blad.der, both fitl and" d.rain operations are

performed slmultaneously. Recharge time from a LO psig
source is l-5 minutes.

Sublimator

The subllmator transfers heat by conduction from the Liquid.

Transport Loop and the Oxygen Ventilation Loop cooling
passages to the Feedwater Loop passages. The heat contained.

in the feedwater is then dissipated. by the sublimation of

Instrumentation

A pressure transd"ucer provid"es both systems telemetry
monitoring and. activation of an audibl-e warning tone
(t.5 yili,z) to identify sublimator breakthrough and feed.-

water reservoir lov leve1.

7.3.5.5 EJ-ect4ical Polrer Subsystem.- The Eleetrical Power Sub system

provides dc electrical power through the appropriate connectors

to the Fan/Motor Assembty, the Pump/Motor Assembly, and com-

munications and. instrumentation. The power is supplied by a

15.8 + 0.8 Vac,11 ce11, silver-zinc alkaline battery with a

capability of 1)+.3 amp-hrs. This prorrides I hours of nominal

operation at 3.5T amps and. 50 watts. Crrrrent limiters protect
the electrica,I circuits against overcr-rrrents. The LM has

storage facilities for ad.d.itional batteries.
A. Power Consumption Profil-e

SSC (including all transducers,
indicators, and mikes) f1.55 vatts

Purnp 10. C watts
Fan 30.0 vatts

C

D

E

L
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Water Fill and Water Drain Connector 

These connectors allow access  to both sides of the reservoir 

bladder to facilitate recharge and drain. Since the reéer— 

voir contains a b ladder ,  both fill and drain operations are 

performed simultaneously. Recharge time from a ho psig 

source is 15 minutes. > 

Sublimator 

The sublimator transfers heat by conduction from the Liquid 

Transport Loop and the Oxygen Ventilation Loop cooling 

passages to the Feedwater Loop p a s s a g e s .  rThe heat contained 

in the feedw‘ater is then dissipated by the sublimation of 
ice. . 
Instrumentaxion . 

A pressure transducer provides both systems telemetry 

monitoring and activation of an audible warning tone 

(1 .5  k H z )  to identify sublimator breakthrough and feed- 

water reservoir low level. 

Electrical Power SUbsystem.— The Electrical Power Subsystem 

’provides dc electrical power through the appropriafie connectors 

to the Fan/Motor Assembly, the Pump/Motor Assembly, and com- 
munications and instrumentation. The power is supplied by a 

l6;8 : _ O . 8  Vdc,  11 cell; silver-Zinc alkaline battery with a 

capability of lh.3 amp—hrs. This provides h hours of nominal 

operation at 3.57 amps and 60 watts. Current limiters protect 

the electrical circuits against overcurrents. The LM has 

storage facilities for additional batteries. 

A .  Power Consumption Profile 

SSC (including all transducers, 
indicators, and mikes) 11.55 watts 

Pump . 10.0 watts 

Fan 30.0 watts 

7-13 



B

LM-3

EMU Electrical Connectors

During HvlU checkout and recharge, the crewlnan is required.
to make and break the following electrical- connectors:

PLSS PGA

J-T

J-4

TE

PLSS Battery Connector

PLSS Electrical Umbil-ica]
Connector

PLSS Antenna Connector

Comm Connector

Biomedical- Connector

,r -7
rQ

C

J-9 PGA El-ectrical Connector

The foll-owing two connectors interface the SSC with the
two terminal boxes and d.o not require a crew action.
J-I Terminal Box A-I
J-2 Terminal Box A-2

Current Limiters
These limiters will pass transient cr-rrrents in excess of
a normal load, but will open at sustained" overload.
Primary Transceiver Pwr
Secondary Transceiver Pwr
Biomed. Pwr
Left Mike Pvr
Right Mike Pwr
Fan/Motor Assembly
Pump/Motor Assembly
High 02 Flov Sensor
Low Vent Flow Switch
Tone Generators & 02 Ind.icator
Time Del-ay ModuJ-e

fnstrunentati on

( s-Low blow J

DA

l-. 0
A 1)

U. Ub
0.06
)+. o

1.0
0.06
0. 06
a 1c

0. 06

amps
amps
amps
aJ[p s
amps
arnp s
arnps
amps
arnps
arnps
amps

D

The battery current and voltage transd-ucers for the
Elec+.rical Power Subsystem share the sarne telenetnr
frequency. A manual switch activation of the mod.e

selector switch on the Remote Control Unit determines
which transd-ucer output is being telemetered..

Space Suit Commr:ni-cator (SsC).- The SSC provid.es primary and.

secondary duplex voice commrrnication and. physiological and"

environmental- telemetry. This system consists of primary and.

t t),
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B. EMU Electrical Connectors 

During EMU checkout and recharge, the crewman is required 

to make and break the following electrical conhectors: 
‘\~/ . ELfiE Egg . 

J—T PLSS Battery Connector J-7 Comm Connector 

J—h PLSS Electrical Umbilical J—8 Biomedical Connector 
Connector 

J-S PLSS Antenna Connector J-9 PGA Electrical Connector' 

The following two connectors interface the SSC with the 

two terminal boxes and do not require a crew action. 

J-l Terminal Box A-l 

J-2 Terminal Box A-2 

C. Current Limiters 

These limiters will pass transient currents in excess of 

a normal load,  but will open at sustained overload. 

‘ Primary Transceiver Pwr 2.0 amps 
‘~w’l Secondary Transceiver Pwr 1.0 amps 

Biomed Pwr 0.12 amps 
Left Mike Pwr 0.06 amps 
Right Mike Pwr 0 . 0 6  amps 
Fan/Motor Assembly h.0 amps (slow blow) 
Pump/Motor Assembly 1.0 amps 
High 02 Flow Sensor 0.06 amps 
Low Vent Flow Switch 0 .06  amps 
Tone Generators & 02 Indicator 0.12 amps 
Time Delay Module 0.06 amps 

D. Instrumentation 

The battery current and voltage transducers for the 

Electrical Power Subsystenlshare the same telemetry 

frequency. A manual switch activation of the mode 

selector switch on the Remote Control.Unit determines 

(~_x which t ransducer  output is being telemetered. 

7.3.5.6 §pace Suit Communicator (SSC).— The SSC provides primary and 
secondary duplex voice communication and physiological and 

environmental telemetry. This system consists of primary and 
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secondary duplex VHI'-AM transceivers, trarrsducers, Voltage

Conditioning Oscillators (VCO's), a mixer for VCg coupling to.

the primary transmitter, two tone generators and associated

controls, and a VHE antenna switch to connect the single

antenna to either the primary or secondary transceiver.

A. Primary and Secondary Duplex VHI'-AM Transceivers and

Antenna

The primary duplex VHI'-AM transceiver has the capability

to dolmlink tefemetry (see Table 7-I) and voice at 259.1

MHz and receive on 295.8 t{tlz. The secondary transceiver

is identical to the primary transceiver with two exceptions;

it transmits on 296.8 MHz, receives on 259.7 MHz and has no

telemetry capabitity. Each transceiver has an independently

regulated power supply of 13.5 Vd,c. The power output of

both the primary and- secondary transceivers is 75 mW at the

antenna terminals. AII EMU d.ata and voice must be relayed

through the LM or CSM and. dor^mtinked via S-Band- (see

Table 7-1I). The VHI antenna is pennanently mounted on

the Oxygen Purge System (OpS) and absence of the OPS

results in loss of EMU commr-;rtications.

B. Voltage Conditioning Oscillators (VCO's) and Mixer

The seven VCOrs have an independ"ently regulated- pover

supply of 10 Vdc. The center frequency deviations of the

VCOis are proportional to the changes of the dc output

voltage from the transducers. Each individual vco output

is coupled. at the mixer for telenetry transmission.

C. Controfs

1. Volume Control
Both prlmary and seccndary volume control potentiometers

are mechanically coupled to a common shaft and are

located on the Remote Control Unit (nCU).

n 1E

LM—3 

seéondary duplex VHF—AM_transceivers ,  t ransducers ,  Voltage 

Conditioning Oséillators (VCO's), a mixer for VCO coupling to. 

the primary t ransmit ter ,  two tone generators and associated 

controls ,  and a VHF antenna switch to connect the single 

antenna to either the primary or secondary transceiver. 

A . ‘  Primary and Secondary Duplex VHF—AM Transceivers and 

Antenna I 

The primary dufilex VHF—AM transceiver has the capability 

’ to. downlink _telemetry (see Table 7—1) and voice at 259.7 
MHz and receive on 296.8 MHz. The secondary transceiver 

is identical to the primary transceiver with two exceptions; 

'it transmits on 296.8 MHz,  receives on 2 5 9 . 7  MHz and has no 

telemetry capability. Each transceiver has an independently 

regulated power supply of 13.5 Vdc. The power output of 

both the primary and secondary transceivers is 75 mW at the 

antenna terminals. All EMU data and voice must be relayed 

thrbugh the LM or CSM and downlinked via S—Band (see 
Table 7-II). The VHF antenna is permanently mounted on 

the Oxygen Purge System (OPS) and absence of the OPS 

results in loss of EMU communications. 

B. Voltage Conditioning Oscillators (VCO's) and Mixer 

The seven VCO's haNe an independently regulated power 

supply of 10 Vdc. The center frequency deviations of the 

VCO's are proportional to the changes of the dc output 

voltage from the transducers. Each individual VCO output 

is coupled at the mixer for telemetry transmission. 

C. Controls 

1. Volume Control 

Both primary and secondary volume control potentiometers 

are mechanically coupled to a common shaft  and are 

located on the Remote Control Unit (RCU). 
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TABLE 7-I.. TELE}4ETRY

xAl-1 of the Measr:rement IDrs are refleeted in the GAEC Measr:rement List
under GT9991U Space Suit/PLSS MPX output.

GT9991U is composed of the following parameters:

GT81l+OJ

GT815\J

GTB15BJ

GT8182J

cr81g5J

GT811OJ

GT812)+J

MEASUREMENT
IDt(

MEASUREMENT
TITI,E

INSTRUMENTATION
RANGE

CENTER
FREQIIENCY

DEVIATICN
(Hz )

GT811OP

GT812U

GTBl)+OC

GT814IV

cr8lSLr
GT8I58P

GTBlB2P

cr81g5r

FEEDWATER PRESSURE

m{G

FLSS BAT. CUR

PLSS BAT. VOLT

LCG H2O TEMP

PGA PRESSURE

PLSS 02 PRESSURE

LCG H20 AT

0 - 5.0 PSrG

0 - ,.0 VoLTS

O - ]-O AMPS

L2 - 22 VOLTS

)+O - 9O DEG F

2.' - 
'.0 

PSrA

O - 1110 PSIA

0-15DEGF

11.0 kHz

:.2.\ vuz
l+. O t<Hz

4. o t<uz

5.1+ kIJ,z

6.8 t<uz

B.e mtz

9.6 t<Hz

1330

frT2
a200

a200

yT0
a3)+o

!+ro
13B)+

[ -ro

L

L

L

TABLE 7—I.— TELEMETRY 

MEASUREMENT MEASUREMENT INSTRUMENTATION CENTER DEVIATION 
‘ ID* TITLE RANGE FREQUENCY (Hz) 
GT81lOP FEEDWATER PRESSURE 0 — 5.0 PSIG 11.0 kHz :330 
GT812hJ EKG 0 — 5.0 VOLTS 12.h kHz i372 

GTslhoc PLSS BAT. CUR o — 10 AMPS h.o kHz :200 

GT81h1v PLSS BAT. VOLT 12 — 22 VOLTS h.0 kHz :200 
GT8154T LCG H20 TEMP ho — 9o DEG F 5.h kHz :270 
GT8168P PGA PRESSURE 2.5 - 5.0 PSIA _ 6.8 kHz :Bho 

GT8182P PLSS o2 PRESSURE o — 1110 PSIA 8.2 kHz :ylo 

GT8196T LCG H20 AT 0 - 15 DEG F 9.6 kHz :38h 

*All of the Measurement ID's are reflected in the GAEC Measurement List 
under GT9991U Space Suit/PLSS MPX output. 

GT9991U is composed of the following parameters: 

GT81hQJ 

GT815hJ 

GT8168J 

GT8182J 

GT8196J 

GTBllOJ 

GT812hJ 
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2. SSC Mod.e Selector Switch

operation of the sSC is accomplished. by manua.l selection

of the five-position mod,e selector switch on the Remote

Control Llnit (nCU). The five modes of operation are as

follovs:
a. Switch Posi',,ion 1 (B/A TM-l) is the normal operation

mode, permitting both voice and" telemetry transceiver

operation. This position allovs battery curent to

be telemetered by positioning the mod'e select svitch

for tel-emetry transmission; the Voice Operated

Svitch (vox; is bypassed establishing a hot-mike

mode.

b. Switch Position Z (S/a) energizes the primary

transceiver. The primary receiver is continually

operative and the primary transmitter inoperative

unless activated by the VOX. This mode has no

telemetry.
c. Svitch Posi+,ion 3 (OFF) ls ttre OFF position and

removes por{er from all communication and instru-
ment at ion.

d.. Svitch Position + (A/e) energizes the secondary

transceiver. The secondary receiver is continually

operative and the secondary transmitter inoperative

r-rnless activated by the VCX. This mode has no

telemetrY.

e. Svitch Position 5 @/A TII-2) is functicnally

id-entical to Position 1, with the exception that

battery voltage is telemetererl rather than battery

current.
Tone Generators (z)

The tvo warning tcne generatoz's (3"0 tu, and f .5 kHz) and"

microphones are common to all active mode sel-ector switch

D

z rQ

L

L

L

2. ssc Mode Selector Switch 

Operation of the-SSC is accomplished by manual selection 

of the five-position mode selector switch on the Remote 

Control Unit (RCU). The five modes of operation are as 

follows: 

a. Switch Position 1 (B/A TM—l) is the normal operation 

mode ,  permitting both voice and telemetry transceiver 

operation. This position allows battery current to 

be telemetered by positioning the mode select switch 

for telemetry transmission; the Voice Operated 

Switch (VOX) is bypassed establishing a hot—mike 

mode. 

b. Switch Position 2 (B/A) energizes the primary 

transceiver. The primary receiver is continually 

operative and the primary transmitter inoperative 

unless activated by the VOX. 'This mode has no 

telemetry. 

c. Switch Position 3 (OFF) is the OFF position and 

removes power from all communication and instru- 

mentation. 

d. Switch Position h (A/B) energizes the secondary 

transceiver. The secondary receiver is éontinually 

operative and the Secondary transmitter inoperative 

unless activated by the VOX. This mode has no 

telemetry. 

e. Switch Position 5 (B/A TM—2) is functionally 

identical to Position 1, with the exception that 

battery voltage is telemetered rather than battery 

current. 

D. Tone Generators (2) 

The two warning tone generators (3.0 kHz and 1.5 k H z )  and 

microphones are common to all active mode selector switch 
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positions. These tone generators outputs are coupled-

directly to the communications cap receiver and isolation
networks, and are turned on automatically by the high 02

flow, low feed. H20 pressure, Iov vent flow, or low PGA

pressure. Both tones are readify d.istinguishable when

activated simultaneously.
Instrumentati on

The oxygen quantity indicator receives power from a l-0 Vdc

regulator iri all active mod-e selector switch positions.

E

7.3.r.7 Remote Control Unit (nCU).- The Remote Control Unit is a

chest-mounted instrumentation and controf unit which provides

the crer,nnan with easy access to controls and displa,ys. These

controls and displays consist of: Fan Switch, Pump Switch,
SSC Mode Sefector Switch, Volume Contro}, PLSS oxygen quantity
ind,icator, and- an interface for the OPS actuator.

7.:.5.8 Oxygen Purge System (OeS;.- This system is a self-contained,
independently-powered, high-pressure, non-rechar.geable emer-

gency oxygen system which provides 30 minutes regulated. purge

flow. The system consists of two interconnected spherical
high-pressure OPS oxygen bottles, autorne.tic temperature con-

trol modul--, OPS pressure regulator assembly, OPS battery,
OPS oxygen connectors, and necessary checkout instrumentation.
In the normal EVA configuration, the OPS is mounted- on top of
the PLSS and 1s used. in conjunction with PLSS systems during
emergency operations. In the contingencl' EVA configuration,
the CPS is attached to the PGA front lower torso and functions
independently of +"he PLSS. Tne OPS has no communications

capability but provides a hard. mount for the SSC VHF antenna.

T\,.io OPS's are stowed abcard the LM.

7-la

\_

L

7.3 .5 .7  

7 .3-5 .8  

LM—3 ‘ ' --"~ 

L, 
positions. These tone generators.outputs are coupled 

directly to the communications cap receiver and isolation 

networks,  and are turned on automatically by the_high 02 

f low,  low feed H20 pres su re ,  low vent f low,  or low PGA ‘ 

I pressure. Both tones are readily distinguishable when \\_l 

activated simultaneously. 

E. Instrumentation , 

Thé oxygen quantity indicator receives power from a 10 Vdc 

regulator in all active mode selector switch positions. 

Remote Control Unit (RCU).— The Remote Control Unit is a 
chest—mounted instrumentation and control unit which provides 

the crewman with easy access to controls and displays. These 

controls and displays consist of: Fan S w i t c h ,  Pump Swi t ch ,  

SSC Mode Selector Swi tch ,  Volume Cont ro l ,  PLSS oxygen quantity 

indicator, and an interface for the OPS actuator. ’“‘\ 

k 
ngen qge System (OPS).-  This system is a self-contained, 
independently-powered, high—pressure ,  non—rechargeable emef— 

gency oxygen system which provides 30 minutes regulated purge 

flow. The system consists of two interconnected spherical 

high-pressure OPS oxygen bottles, automatic temperature con— 

trol module,  OPS pressure regulator assembly, OPS ba t t e ry ,  

OPS oxygen connectors ,  and necessary checkout instrumentation. 

In the normal EVA configuration, the OPS is mounted on top of 

the PLSS and is used in conjunction with PLSS systems during 

emergency operations. In the contingency EVA configuration, 

the CPS is attached to the PGA front lower torso and functions 

independently of the PLSS. The OPS has no communications K\_/ 

capability but provides a hard mount for the SSC VHF antenna. 

Two OPS's are stowed aboard the LM. 
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OPS Oxygen Bottles Q)
The OPS oxygen bottles contain a total- of h fbs of

usable oxygen at )880 + 100 psig. This supply provides

a 3O-minute operational lifetime at an B t/nr purge flow

rate.
OPS O>q1gen Pressure Regulator Assembly

This single-stage variable orifice regulator regulates

PGA inlet oxygen pressure to 3.70 + 0.30 psig. The

regulator has an inline heater and automati-c tenperature

control module to offset the ad.iabatic expansion cooling

of the oxygen and. to maintai-n PGA inlet oxygen temperature

betveen 30 and BOot'. The manual OPS o]rygen shutoff valve

is mechanically coupled to the heater svitch.
OPS Battery
The battery supplies 2T Vdc to the l-l-6-watt heater and.

automatic temperature control- mod,tl-le and is rated at
2.1 amp-hrs.

OPS Oxygen Connectors

The OPS connector interfaces with the PGA inlet gas

connector in the operational configuration. The GSE fill
connector is utilized only for initial ground change.

Instrulentation
Both the regulator and heater have pre-operational- checkout

systems. The OPS pressure gauge monitors the interconnecteal

OPS orrygen bottfesr source pressure and. is used. for both
ground, fill- and pre-operational checkout. The OPS regulation
pressure gauge verifies regulated. fl-ow through an 0.3 l-bs/hr
rated. orifice mounted on the stowage pIate. The heater
circuitry i-s given a status check prior to egress by a
momentary contact svitch vhich monitors continuity through
the ill-umination of an amber light.

A

B

C

D

E

'7 aA
I -4U

L

OPS Oxygen Bottles (2) 

The OPS-oxygen bottles contain a total of hlbs of 

usable oxygen at 5880 :_lOO-psig. This supply provides 

a 30-minfite operational lifetime at an 8 lb/hr purge flow 

rate. 

OPS Oxygen Pressure Regulator Assembly 

This single—étage variable orifice regulator regulates 

PGA inlet oxygen pressure to 3.70 i 0.30 psig. The 

regulator has an inline heater and autamatic temperature 

control module to offset the adiabatic expansion cooling 

of the oxygen and to maintain PGA inlet oxygen temperature 

between 30 and 8boF. The manual OPS oxygen shutoff valve 

is mechanically coupled to the heater switch. 

OPS Battery 

The battery supplies 27 Vdc tb the ll6—watt heater and 

automatic temperature control module and is rated at 

2.5 amp—hrs. 

OPS Oxygen Connectors 

The OPS connector interfaces with the PGA inlet gas 

connector in the operational configuration. The GSE fill 

connector is utilized only for initial ground change. 

Instrumentation 

Both the regulator and heater have pre—operational checkout 

systems. The OPS pressure gauge monitors the interconnected 

OPS oxygen bottles' source pressure and is used for both 

ground fill and pre—operational checkout. The OPS regulation 

pressure gauge verifies regulated flow through an 0.3 lbs/hr 

rated orifice mounted on the stowage plate. The heater 

circuitry is given a status check prior to egress  by a 

momentary contact switch which monitors continuity through 

the illumination of an amber light. 
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COMMUN]CATIONS NOTES

S-Band.

A

B

Transceiver Power Requirements 35 watts

Receiver Characteristics
1. Phase Lock Receiver

2. Frequency 2101 . B t"lHz

3. Sensitivity -12J dbm

Transrnitter Characteri st i cs

1. Modulation PM or FM

2. Irequency Fl,4 2282.5 lifJz

PM +9 F. MHz
I4L 11

3. RF Power Output 0. T5 to 1.5 watts

Power Amplifier Characteristics
t. TVpe Amplitron (Ql{S r3o0 )

2 . Rl- Drive Levef 0 . T2 watts (min )

3. RF Power Output (p.j-) 20 watts
I - 58.5 vatts4. tsower l-nput

The application of d.c po\,rer to the prirnary or secondary power

amplifier pover supply witl start an automatic 20 second-

lrarmup sequence. After the warmup period, -]800 vdc is
applied" to the amplitron enabling the tube to l-ock on

the input rf signat. If the amplitron fails to l-ock, the

power suppty will automatically revert to the warmup

mod.e and the cycle lrill- be repeated.. The maximum warmup

time for a power amplifier is 5O second.s.

C

D

E

) B-6

L

L

COMMUNICATIONS NOTES 

S—Band . 

A. Transceiver Power Requireménts 36 watts 

L/ B. Receiver Characteristics 

1. Phase Lock Receiver 

2. Frequency 1 2101.8 MHz 

3. Sensitivity ‘. —l27 dbm 

C. Transmitter Characteristics ‘ 

1. Modulation PM or FM 

2. Frequency ' FM 2282.5 MHZ 

PM gfig—FR MHZ 

3. RF Power Output _ 0.75 to 1.5 watts 

D. Power Amplifier Characteristics 

1. Type I Amplitron (QKS 1300) 
\ ‘ 2. RF Drive Level - 0.72 watts (min) 

(~_K 3. RF Power Output (pri) ‘ 20 watts 

h. 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 fevert 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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S-band steerable 
@ Randelvous radar Q G anlenna . 

VHF innight antenna 1 antenna ¥ . No. 2 Q 4 _ :. \ (+312, +67. 0) _ _ » 7/74 \ ”‘3' 5" *1" \ - . , VHF lnfligm antenna m. l 
(4509. ‘28, -55) 

S—hnd steemle 
antenna VII: imlignunhnm no. 2 VII: infligm antenna m. 1 (+312. 467. 0| Remkzvons (+313. ~54: +21) (+309. +23. 65] _ radar anlenna 

' 

VHF/UHF telemetry 
VHF/UHF telemetry amenna 
antenna (4273' T" f8" 0-bit"! (4151. 43. -71) C-band antenna a S-t‘and mfllghl antenna B S-hand infligm 

“228' +7" '18) 
2 an enna ND. 

‘ (+237. -99. +8) antenna m 1 (+287. *7. +87) « , ' 
(+23. 944. ‘10) C-band amenna A - 

+Y 
C-hand amen": A 
(4244. 143. —m 

(+262. ’11 l *87) E 

+2 

e; I, ‘ ‘ A) 

m View 
Mt View Nola: 

All antenna location coordlnsies are given in inches. rounded m In the nearest inch. and are 
given in the following order: 
X. Y. Z. 

‘ Figure 8-2.vLM—3 communications antepnu locations. 
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SUB ASSY 

501-1 

502—2 

503-2 

504-1 

504—2 

504-3 

5ou—4 

504-5 

50541 

see—2,3 

507—1 

F 

FUNCTION 

DC AMP 

ATTENUATOR 

AC TO DC 
CONVERTER 

ANALOG 
BUFFER 

DISCRETE 
BUFFER 

DISCRETE 
BUFFER 

DISCRETE 
BUFFER 

DISCRETE 
BUFFER 

FREQUENCY 
TO DC 
CONVERTER 

RESISTANCE 
TO DC 
CONVERTER 

PHASE 
DEMODULATOR 

TO 21 VOLTS RMS 
TO 31 VOLTS RMS 
TO 100 VOLTS RMS 
T0 150 VOLTS RMS 

0 TO 5 VDC 

DISCRETE SWITCH CLOSURE 

DISCRETE SWITCH CLOSURE 

DISCRETE SWITCH CLOSURE 

DISCRETE SWITCH CLOSURE 

20 TO 130 VOLTS RMS WITH 
FREQUENCY VARIATIONS 
BETWEEN 380 AND 420 CPS 

BRIDGE UNBALANCE ERRORS 
OF 0 TO 130 NV 

15 T0 26 VOLTS RMS 

F 

TABLE 9 4 1 .  SIGNAL CONDITIONIBG 

INPUTS CHANNEL 
BI—POLAR UNI—POLAR AVAILABILITY 

—100 MV TO +100 MV 0 TO +200 MV 
—2.5 V TO + 2 . 5  V 0 T0 + 5 . 0  V 4 SINGLE CHANNELS 

-20 VDC TO +20 VDC 0 TO +40 VDC # SINGLE CHANNELS 
—2.5 VDC TO + 2 . 5  VDC 0 TO + 5 . 0  VDC 

3 SINGLE CHANNELS 

4 SINGLE CHANNELS 

10 DUAL CHANNELS 

12 DUAL CHANNELS 

12 DUAL CHANNELS AND 
SOLID STATE SW 
CLOSURES 

12 CHANNELS SINGLE 
STEP 

3 SINGLE CHANNELS 

4 DUAL CHANNELS 

# SINGLE CHANNELS 

SUBASSEMBLIES 

REMARKS 

RECEIVES ANALOG VOLTAGES AND CONDITIONS THEM 
TO A ZERO TO + 5 . 0  VDC FULL SCALE OUTPUT. 

PROVIDES ISOLATION AND ATTENUATES INPUT 
SIGNAL TO A ZERO TO + 5 . 0  VDC OUTPUT. 

FULL SCALE OUTPUT ( 5 . 0  VDC) 

UNITY GAIN DEVICE 

OUTPUT IS A STEP VOLTAGE BETWEEN 4 AND 6 VDC 
FOR "ON” AND 0+.5 VDC FOR "OFF”. 

—0 

OUTPUT I S  A STEP VOLTAGE BETWEEN 4 AND 6 VDC 
FOR "ON" AND 0 + . 5  VDC FOR "OFF". 

-0  

ONE OUTPUT IS A STEP VOLTAGE BETWEEN 4 AND 6 
VDC FOR "ON" AND 0 + . 5  VDC FOR "OFF". 

‘ - .1  
OTHER OUTPUT IS  A SOLID STATE SW CLOSURE 
USED NORMALLY FOR FLAG INDICATORS. 

OUTPUT IS A STEP VOLTAGE BETWEEN 4 AND 6 VDC 
FOR "ON" AND 0+.5 VDC FOR ”OFF”. 

- . 1  

-OUTPUT OF ZERO VOLTS DC WILL CORRESPOND TO 
380 CPS AND +5 VDC WILL CORRESPOND TO 420 
CPS. 

CONVERTS A RESISTANCE CHANGE TO A 0 TO +5.0 
VDC OUTPUT 

COMPARES INPUT PHASE AND AMPLITUDE WITH A 
REFERENCE SIGNAL AND PRODUCES A 0—5 VDC 
OUTPUT AS COMPARED TO THE REFERENCE. 
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TABLE 9—II.-— MEASUREMENTS ON UNREGULATED DC LM-3 

Circuit Breaker #03132, 2A, LMP Pnl Signal Senso r  Fuse A s s y  Sensor Power 

Fuse No. Meas No. 

I. Block AAQ Connector 

Fl GF3582P 

2 GF3583P 

3 GF358bP 

h GF27h1P 

5 GF2921P 
6 GFh581q 
T GFu582Q 
8 GFh583Q 

9 __ 

10 GRllOlP 

11 GRllozP 
L 12 GRl20lP 

13 GR1202P 

1h -— 

15 -— 

16 GR2201P 
17 GR2202P 

18 —— 

19 —— 

20 GR3201P 
21 GR3202P 

22 -— 
23 GPOOOlP 
2h GPooozP 
25 GP0025P 

26 GP0908X 
27 GPlhOBX 

28 GPlSOlP 

29 GP1503P 
3o GP2010P 

Field Title 

A50 1 02 Press 

A80 2 02 Press  

DES 02 Press 

Gly Pump Press  

( GF9997U 

DES H20 Qty 

A80 1 H20 Qty 

ASC 2 H20 Qty 

RCS A He Press 

RCS B He Press 

RCS A Reg Press 

RCS B Reg Press  

A Fuel Mfld Press  

B Fuel Mfld Press 

A 0x Mfld Press 

B OX Mfld Press 

APS He 1 Pres s  

APS He 2 Press, 
APS He Reg Press 

APS Fuel Lo 

APS Ox Lo 

APS Fuel Press 

APS Ox Press 

APS TCP 

Fuse No. Meas No. Field Title 

31 GPOOlBP APS He Reg Press (Redundant) 
32 GQBOlBP DPS He Reg Press 

33 GQ3611P DPS Fuel Press 
3h GQ3h35P DPS He Press 
35 GQ6510P DPS TOP 
36 GtllP DPS Ox Press 
37 GQ3025P DPS He Reg Press (Redundant) 
38 GQ3h36P DPS He Press (Redundant)  
39 Throttle Instrumentation 

MO Reference Power Supply 
for GQ6806H 

II. Block hAlo 

l GPOSOlP APS Fu Ull Press 

2 GPlOOlP ‘ APS Ox Ull Press 
3 GQ3501P DPS Fu U11 Press 
h GQhOOlP DPS 0x Ull Press 
5 GQ3015P DPS Start Tank P r e s s  

6—ho Not Loaaed 

III. ECS Relay Box 

3 GF3571P Cabin Press 

h GF3591P U/F l Press 

5 GF3592P F/H l Press 

6 GF2021P Pri Gly Pump AP 

7 aGFllllF _iH20 Sep Rate 

GFlllZF GF9999U 

8‘ GFl30lP Suit Press  

9 GFtlP Pri H20 Reg AP 

10 GF3589P 02 Manifold Press 

»‘ ' ( G 



T46LE 9-1I I .- TELEI\,IETEP.ED AND DISPLAYED PARAI,,IETERS
LM-]

MEAS ID t'4EA5 DESCRIPTION
PAM LOCATION
PAM NO/SEQ NO

SCERA LOCATION
SCERA/LOC

RSS
ACC
PCT

TM DATA RANGE

LOW HIGH UNITS

ONBOARD RSS

ACC
PCT

D I SPLAY
LOW

RANGE
HIGH

GCi]OTlV AC tsUS VOLTS J-10 r/17 1/18 O 125 VR]YS 1.3 62.5 125 4.6

cco 155F AC BUS FREQ 3-1',+ t/16 t/18 180 420 cPS 1.7

cc020iv BAT 1 VOLT 1-8 2/76 O 40 VDC 1.1 2A 40 2.8

GC(]2O2V I]AT 2 VOLT l-7 2/t6 0 40 vDc 1.1 20 40 2.8

GC()2O'V BAT ] VOLT 1-9 2/16 0 40 vDc 1.1 20 40 2.8

GCO 2 O4V BAT '+ VOLT t-l 2/),6 O 40 VDC 1.1 2A 40 2.8

GC(]2 ()5V BAT 5 VOLI 2/77 0 40 vDc 1.1 20 40 2.8

GCU2O6V BAT 6 VOLT 2-6 2/18 0 40 vDc 1.1 2A 40

GC0l01v CDR tsUS VOLT 3-12 / 3-14 t/t5 1/18 0 40 vDc 1.1 20 40 3.1

GCO ]O 2V LI4P BUS VOLT 3-72 / 7-12 2/B 2/15 0 40 vDc 1,5 2A 40 3.5

GCI2(]lC BAT 1 CUR r-9 / 3-tt 0 60 AIYPS 1.t) a 120

cc1202c BAT 2 CUR 3-12 / 1-73 O 60 AMPS 1.6 0 124 2.5

CC12O]C tsAT ] CUR 3-9 / 1-9 l:] 60 AMPS 1.6 a 120

GC12O4C tsAT 4 CUR 3-9/1-tO 0 60 A,YPS 1.6 0 120 2.5

GC1 205C BAT 5 CUR t-8 / 3-tt O 120 AMPS 1.6 0 120

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

GC4l61X BAT 1 ill TAP 2/+ 1= HI

cc\362x BAT 1 LO TAP 2/q 1=LO

GC 4]6 ]X tsAT 2 HI TAP 2/4 1 = HI

GC4 l6 4X BAT 2 LO TAP 1=Lo

GC4]65X BAT ] HI TAP 1 = HI

GC4 ]66X 2/4

cc436/x BAT I+ HI TAP 2/4 1 : HI

GC4]6BX BAT 4 LO TAP 2/4 1=Lo

GC4Jb 9X BAT 5 B/U CDR 2/4 1=ON

GC4l70X tsAT 6 NORM CDR 2/4 1=ON

GC437 lX BAT 5 NORI1 LI'1P 2/q 1=ON

GC4372X 3AT 6 B/U LI'1P 2/4 1:ON

GC996IU BAT 1 l'tAL 2/12 2/!-a i=l'tAL

GC9962U BAT 2 I"IAL 2/72 2/13 1 = l"lAL

GC996 ]U BAT 
' 

I'TAL 2/L2 2/11 1 = l,AL

GC9 9bt+u IJAT 4 I'1AL 2/t2 2/r3 1 = ]'1AL

GC9965U uAl 5 l.'lAL 2/12 2/13 1 = l"lAL

GC9 !l6liU BAT 6 I4AL 2/ t2 2/ t3

CF1O8]X st.rrT FAl.t 1 tlAL 2/1 1 = l'lAL

GFlOB4X SU]T FAN 2 l'lAL 2/3 1=MAL

FEC/TS] 225 (uar 1958) 9-22

L

L

L

L

2.5

IJAT ] LO TAP

L

MEAS ID 

Gcoo71v 
GC0155F 

GC0201V 

GC0202V 

GCOZOBV 

GCO20HV 

GC0205V 

GC0206V 

GC0301V 

GC0302V 

GC1201C 

GC1202C 

GC1203C 

GC1204C 

GC1205C 

GCIZOGC 

GC4361X 

GC4362X 

GC4363X 

scuzeqx 
GC4365X 

ecuzsex 
GCH367X 

GCH368x 
GC4359X 

GC4370x 
ecu371x 
Gch372x 
ec9961u 
GC9962U 
GC9963U 

GC996HU 
GC9965U 

GC9966U 

GF1083X 

GF108kX 

MEAS DESCRIPTION 

AC BUS VOLTS 

Ac BUS FREQ 

BAT 1 VOLT 

BAT 

BAT 

BAT 

BAT 

BAT 

SUIT FAN l MAL 

SUIT FAN 2 MAL 

2 VOLT 

3 VOLT 

4 VOLT 

5 VOLT 

6 VOLT 

BUS VOLT 

BUS VOLT 

1 CUR 

2 

3 

q 

1 

2 

6 

CLR 

CUR 

CLR 

CLR 

CUR 

HI 

LO 

HI 

LO 

HI 

L0 

TAP 

TAP 

TAP 

TAP 

TAP 

TAP 

MAL 

FEC/TSG 225 (Mar 1968) 

TABLE 9 - I I I . —  TELENETERED AND DISPLAYED PARAMETERS 

PAM LOCATION 
PAM NO/SEQ NO 

3—10 
3-1u 
1—8 
1-7 
1—9 
1—7 
2—5 
2—6 

3-12/3—1u 
3412/1-12 

1—9/3—11 
3—i2/1—13 

3—9/1—9 
3—9/3-10 
1+8/3—11 
3—9/1—9 

SCERA LOCATION 
SCERA/LOC 

1/17 

1 / 1 6  

2/16 

2/16 

2 / 1 6  

2/15 

2/17 

2 / 1 8  

1/15 

2 / 8  

Z/H 

2/4 

Z/H 

2/k 

2 / 4 '  

2/k 

1/18 

1/18  

1 / 1 8  

2/15 

2 / 1 3  

2/13 

2/13 

2 /13  

2/13 

2/13 

9-22 

TM DATA RANGE 
Low HIGH UNITS 

o 125 VRMS 
380 #20 cps 

o 40 voc 
o no vuc 
o 40 VDC 
0 no voc 
o no vac 
o no voc 
o no voc 
o 40 voc 
o 60 AMPS 
o 60 AMPS 
a so AMPS 
o 60 AMPS 
o 120 APPS 
o 120 AMPS 

1 ='HI 
1 = LO 
1 2 HI 
1 : LO 
1 2 HI 
1 2 L0 
1 : HI 
1 : L0 
1 : cw 
1 : ON 
1 = ON 
1 = ON 
1 : MAL 
1 = MAL 
1 = MAL 
1 = MAL 
1 = MAL 
1 = MAL 
1 = MAL 
1 : MAL 

RSS 
ACC 
PCT 

1 .3  

1 .7  

1 . 3  

1 . 5 '  

1.6  

1 .6  

71.6 

1 .5  

1 .5  

1.6 

LM—3 

ONBOARD 
DISPLAY RANGE 
LOW HIGH 

62.5 125 

20 40 

20 #0 

20 40 

20 H0 

20 4D 

20 40 

20 40 

20 40 

0 120 

0 120 

U 120 

0 120 

0 120 

0 120 

RSS 
ACC 
PCT 

H.6 

2 . 8  

2 . 8  

2 . 8  

2 . 8  

2 . 8  

3 . 1  

3 . 5  

2 . 5  

2 . 5  

2 . 5  

2 . 5  

2 . 5  

2 . 5  



MEAS ID MEAS DESCRIPTION
PAM LOCATION
PA]V1 NO/SEQ NO

SCERA LOCATION
SCERA/LOC

RSS

TM DATA RANGE ACC
LOI^] HIGH UN ITS PCT

ONBOARD

DISPLAY RANGE
LOW HIGH

RSS

ACC
PCT

GFlOBTX SEL SUIT COI,1P FAlL

CC1 2O 1X CDR SUIT DISC 2/5 1 = CLOSED

GFt2A2X LI"]P SUi T DI5C 2/5 1 = CLOSED

cF121lX SUIT RLF CLSD 2/5 I - CLOSED

GFt212X SUIT RLF OPEN 2/5 1 : OPEN

GF1221X SUIT DIV EGRESS 2/5 1 = CLOSED

GFL2rlX CABIN RET CLSD 2/5 1 = CLOSED

cF1232X CABIN RET OPEN 2/5 1 : OPEN

GF1 2 41X sEc co2 sEt_ 2/5 1 = SEC SELECTED

GF12B1T SUIT TEI',1P 4-|q / 2-r4 t/2t 2A 120 DEG F 2.8 40 100 5.0

GF1291T SUIT 1 T OUT 2/12 2/6 2A i20 DEG F 2.8

GF 12927 SUIT 2 T OUT 4-1 5 2/6 2t 120 DEG F 2.8

GF1]l:] 1P SLJIT PRESS 3-12 / r-t2 t/5 O 10 PSIA 2.4 0 10 2.8

GF T52).P CO2 PARI PRESS 2-5 / 4-8 r/5 0 J0 t,[.lHG 0.9

CF1522P CO2 PART PRESS 0 l0 lv,uuc

GF1651T CABIN TEI'1P 4-t2 7/21 20 120 DEG F 2.8 40 100 5.0

GF2A2|P PRI GLY PUI'1P AP 3 -9 / 7-tA O 50 PSID 1.9

GF2O41X GLY LEVEL LOI,/ 2/3 1=LOW

GF2935X SEL CLY PUMP FAIL 2/13

GF2 9 J6X CLY PUI4P SI./ITCHOVER 2 /72 I = FAIL

GF3O7 lX DEIAND REG A CLSD 2/5 1 = CLOSED

cFlA7 2X DEI'1AND REG A DIIi 2/5 1 : DIRECT

cF 1073X DEI'AND REG tJ CLSD 2/5 1 = CLOSED

GFJOT4X DEI'4AIlD REG ts DIR 2/5 1 = tllP.ECT

0 10 ,.2GF 357 IP CABIN PRESS t-9 /3 -tt 0 10 2.FJ

GF35t 2X REPR ELEC OPEN 2/3 1 : OPEN

ASC I 02 PRESS 4-6 / 2-6 1/7 0 1000 PSIA 1.9 0 100 3.4

GF35B3P ASC 2 02 PRESS 4-9 / 2-70 r/7 0 1000 PSIA 1.9 0 100 3.0

GF]584P DES O, PRESS t-71 / 3-t3 2/B
2iB

0 1000 PSrA 2.1 0 100 t.z

GF]5 B5 T ASC I 02 TEMP 2-7 0 200 DEG F 1.6

GFJ586T ASC 2 02 TErlP 2-6 0 200 DEG F 1.6

GF358 /1 DES 02 TEI'4P 3-r5 0 200 DEG F l.b

GF3589P 02 ]'ANIFOLD PRESS J-10l1-10 0 1400 PSIA 1.9

GF]591P U,/H RLF PRESS 3-15 0 25 PSIA 2.6

GF1592P F/H RLF PRESS 1-14 O 25 PSIA 2.6

GF41O1P PRI H2O REG AP 2-72 /4-7t+ 1/ 18 2 PSID 3.10

i

1

L'

\

Ll,1- l
TABLE 9.III.- TELEI'IETERED AND D]SPLAYED PARAN1ETERS - CONTINUEL,

FEc/TSc 225 (!.,rar 1968) c.) -23

NEAS ID 

GF1087X 

GClZOlX 

GF1202X 

GFllX 

GF1212X 

GF1221X 

GF1231X 

GF1232X 

GFlZfi lX 

GF1281T 

GF1291T 

GF1292T 

GF1301P 

GF1521P 

GF1522P 

GF1651T 

GF2021P 

GFZOHIX 

GF2935X 

GF2956X 

GF3071X 

GF3U72X 

GF3073X 

GF3074X 

GF3571P 

GF3572X 

GF3582P 

GF3583P 

GFSSBHP 

GF3585T 

GF3586T 

GF3587T 

GF3589P 

GF3591P 

GF3592P 

GF4101P 

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

MEAS DESCRIPTION 
SEL SUIT COMP FAIL 
CDR SUIT DISC 
LMP SUIT DISC 
SUIT RLF CLSD 
SUIT RLF OPEN 
SUIT DIV EGRESS 
CABIN RET CLSD 
CABIN RET OPEN 
SEC-C02 SEL> 
SUIT TEMP 
SUIT 1 T OUT 
SUIT 2 T OUT 
SUIT PRESS 
co2 PART PRESS 
co2 PART PRESS 
CABIN TEMP 

PR1 GLY PUMP AP 

GLY LEVEL Low 

SEL GLY PUMP FAIL 

GLY PUMP SWITCHOVER 

DEMAND REG A CLSD 

DEMAND REG A DIR 

DEMAND REG B CLSD 

DEMAND REG B DIR 

CABIN PRESS 

REPR ELEC OPEN 

ASC 1 0 PRESS 2 

ASC 2 O2 PRESS 

DES 02 PRESS 

ASC 1 02 TEMP 
ASC 2 02 TEMP 
DES 02 TEMP 
02 MANIFOLD PRESS 

U/H RLF PRESS 
F/H RLF PRESS 
PRI H2O REG AP 

FEC/TSG 225 (Mar 1966) 

PAM LOCATION 
PAM NO/SEQ N0 

4—14/2—14 
2/12 
4—15 

3-12/1-12 

2—3/4—8 

1—9/3-11 

u—e/z—e 
4—9/2—10 

1—11/3-13 

2-7 
2—6 
3—15 

3-10/1—10 

2-12/H—14 

SCERA LOCATION 
SCERA/LOC 

1/21 

2/8 
2/8 

LOW 

20 

20 

20 

20 

RSS 
TM DATA RANGE Acc 

HIGH UNITS PCT 

1 = CLOSED 

1 : CLOSED 

1 = CLOSED 

1 = OPEN 

1 = CLOSED 

1 = CLOSED 

1 = OPEN 

1 = sec SELECTED 

120 DEG F 2.8 

120 DEG F 2.8 

120 DEG F 2.8 

10 PSIA 2.0 

30 MMHG 0.9 

120 DEG F 2.8 

50 PSID 1.9 

1 : LOW 

1 = FAIL 

1 : CLOSED 

1 = DIRECT 

1 : CLOSED 

1 = DIRECT 

10 2 . 6  

1 = OPEN 

1000 PSIA 1.9 

1000 PSIA 1.9 

3000 PSIA 2.3 

200 DEG F 1.6 

200 DEG F 1.5 

200 DEG F 1.6 

IHDO PSIA 1.9 

25 PSIA 2.6 

25 PSIA 2.6 

2 PSID 3.1 

LM—3 

ONBOARD 
DISPLAY RANGE Low HIGH 

40 100 

o 10 L 

o 30 MMHG 
40 100 

0 10_ 

o 100 
o 100 
o 100 

RSS 
ACC 
PCT 

5 . 0  

2 . 8  

5 . 0  

3 . 2  

3 . 0  

3 . 0  



L t4-3

L

L

L

TABLE 9-III._ TELEMETERED AND DISPLAYED PARAMETERS _ CONTINUED

MEAS ID MEAS DESCRIPTION
PAI4 LOCATION
PAM NO/SEQ NO

SCERA LOCATION
SCERA/LOC

RS5
TM DATA RANGE ACC

LOW HIGH UNITS PCT

ONBOARD

DISPLAY RANGE
LOW HIGH

RSS

ACC
PCT

GF451 1T PRr W/B H2O TEMP 3-13 / 1-73 2/6 2A 160 Dtrc F 2.4

cFq5 r+17 SUIT 
'^i/B 

H2O TEI'1P 4-1 5 2/6 2A 160 DEG F 2.t+

cF45 B 1Q DES H2O QrY 2-B/4-10 7/7 0 i00 PCT 2.9 0 100

cF45 B2Q ASC 1 H20 QTY 2-6 / 4-8 t/B 0 100 Pcr ,a 0 100 3.5

GF45 B lQ ASC 2 H2O QTY 2-6 / 4-B 1/B 0 100 3.5

GF999 
'U

HI C02

GF999/ U GLY PUMP PRESS 1-5 /3-7 0 60 PSIA 2.t 080 2.5

GF99 98U GLY TEI"IP 4-t2 /2-15 1/ 10 20 120 DEG F 3.2 080 4.5

GF9999U H2O SEP RATE t/5 500 3600 RPr'1 2.2

GGOOOlX PGNS DATA

GGO117H POS ALT (LGC) 0 60 .5 KFT

GGO118L VEL ALT RAIE (LGC) -700 +700 F/S

GGt)119L VEL FWD (LGC) -2A0 +2AA F/s

GGOl2OL VEL LAT (LGC) -200 +200 F/S

GG1 O4OV PLS TORQ REF 3-6 /7-7 85 1]5 VDC

GGillOV 2.5 VDC TM BIAS 4-7 / 2-7 O 5VDC

GG12O1V IMU 28 VAC 8OO 2-11 O ]1.1 VRMS

GC1]]lV IRIG SUSP 
'.2 

KC 2-5 O ]1.1 VRMS

GG151]X II.4U STBY L : STBY

GG1.523X LGC OPR 1:OPR

GG2OOlV X PIPA OUT IN Q 2-t / 1-2 -2,5 +2.5 VRYS

GG2A2LV Y PIPA OUT IN O 1-1 -2.5 +2.5 VRMS

GG2 O 41V Z PIPA OUT IN d 3-7 / 2-2 -2.5 +2.5 VRMS

GG21O 7V IG SVO ERR IN a 7-r / 2-t -3 +J VRMS

GG2 110C IG TORQ MTR CUR -0.5 +0.5 AMPS

GG21,I2Y IG RSVR OUT SIN -20 .25 +20 .2 5 VRMS

GG2113V IG RSVR OUT COS 3-4 -20.25 +20.25 VRMS

IG 1X RSVR SIN X 2-2 -5 +5 VRIYS

GG2722V IG RES OUT SIN 0

-90

- 180

0

2 8 VR]YS

+90 DEG PITCIi

+180 DEG ROLL

J6O DEG YAI1

GG2721V IG RES OUT COS 28 VRMS

+90 DEG PITCN

+180 DEG ROLL

t60 DEG YAd

cc2t 37Y I.,1G SVO ERR IN + 3-\ /2-t _3 +] VRMS

GG2 1 4OC r"]G roRQ MTR CUR 3-2 -0.5 +0.5 AYP

L
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0 100 PCT 2.9

3-7

0

-90

- 180

0

k TABLE 9—III.— TELEMETERED AND DISPLAYED PARAMETERS — CONTINUED LM-3 

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

MEAS ID MEAS DESCRIPTION PAM NOISEQ N0 SCERA/LOC LOW HIGH UNITS PCT Low HIGH PCT 
GFHSllT ’ PRI w/B H20 TEMP 3—13/1—13 2/6 ‘ 20 150 DEG F 2.4 __- 
GFusulr SUIT W/B H20 TEMP n—15 2/6 20 ' 160 DEG F 2.u ——— 

i GFHSSIQ DES H20 QTY ‘2—8/4—10 1/7 0 100 PCT 2.9 o 100 3.5 
'GFu582Q ASC 1 H20 QTY 2—5/4—8 1/8 ‘0 100 PCT 2.9 o 100 3.5 
GFu583Q ASC 2 H20 QTY 2—5/u—8 - 1/8 ' o 100 PCT 2.9 o 100 3.5 
GF9993U HI co2 ——— ——— -—- V ——— 
GF9997U GLY PUMP PRESS 1—5/3—7 7 ___ u so PSIA 2.1 o 80 2.5 
GF9998U GLY TEMP 4—12/2—13 1/10 ' 20 120 DEG F 3.2 o , 80 4.5 
GF9999U H20 SEP RATE 3:7 1/5 500 3600 RPM 2.2 __— 
GGDOOIX PGNS DATA ——- ——¥ ——— ——— 
GG0117H POS ALT (LGC) ——— ——— ——— ' o 50.5 KFT 
GGOllSL VEL ALT RATE (LGC) ——— ' -—— —-— —700 +700 F/S 
GGOll9L VEL FWD (LGC) ——- ——— ——— —200 +200 F/S 
GG0120L VEL LAT (LGC) ‘ ——- ___ ——— ‘ —200 +200 F/S 
GGlOHOV PLS TORQ REF 3—6/1—7 ——— 85 135 voc —-- 
GGIIIOV 2.5 VDC TM BIAS 4—7/2—7 ——— 0 - s vac , __— 

, GGlZOlV IMU 28 VAC 800 2—11 ——— 0 31.1 VRMS ——— 
, GG1331V IRIG susp 3.2 KC 2—5 ___ o 31.1 VRMS -—— 

GG1513X IMU STBY ——— ___ 1 = STBY ——- 
@91523x LGC OPR ——— ___ 1 = OPR J—- 
sqzoolv x PIPA OUT IN ¢ 2—1/1—2 ___ -2.5 +2.5 VRMS ——— 
GGZOZIV Y PIPA OUT IN ¢ 1—1 ___ —2.5 +2.5 VRMS ——— 
GGZOHIV z PIPA OUT IN ¢ 3-1/2—2 ___ —2.5 +2.5 VRMS __— 
GGZlO7V IG svo ERR IN ¢ 1—1/2—1 ——— —3 +3 VRMS , —-— 
GG2110C IG TORQ MTR CUR 3—2 ___ —0.5 +0.5 AMPS --— 
GGZIIZV IG RSVR OUT SIN 5-5 ——— —20.25 +2o.2s VRMS ——— 
GG2113V IG RSVR OUT cos 3—4 ___ —20.25 +20.25 VRMS ——— 
GG2121V IG 1x RSVR SIN x 2—2 ___ -5 +5 VRMS ___ 
GG2122V IG RES OUT SIN ——— ___ ___ 0 28 VRMS 

_90 +90 DEG PITCH 
—180 +180 DEG ROLL 

o 360 DEG YAW 
I GGZIZBV 1G RES OUT cos ——— ——— —-— , o 28 VRMS 

I —9(] +90 DEG PITCH 

—180 +180 DEG ROLL 
0 360 DEG YAW 

662137V MG svo ERR IN ¢ 3—1/2—1 ___ -3 +3 VRMS ___ 
GGZIQOC MG TORQ MTR CUR 3—2 ___ —o.5 +0.5 AMP —-— 

FEC/TSG 225 (Mar 1968) 9-24 
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MEAS ID MEAS DESCRIPTION
PA,Y LOCATION

PAl4 NO/SEQ NO

SCERA LOCATION
SCERA/LOC

R55
TIvl DATA RANGE ACC

LOW HIGH UNITS PCT

ONBOARD

DISPLAY RAI\GE
LOW HIGH

RSS
ACC
PCT

GG2 142V I1G RSVR OUT SIN 2-' / 4-3 -20,25 +20.25 VRMS

GG2 1 4JV 1.1G RSVR OUT CoS b5/L-4 -20.25 +20.25 VR|IS

GG215lV 2-1 -5 +5 VRMS

GG2l52V I'1G RSVR OUT S1N X 0

-90

- 180

0

28 VRMS

+90 -iEG PITCH

+180 DEG ROLL

,60 DEG YAi'

GGZI53Y I.4G RSVR OUT COS X 0

-90

-1 80

0

28 VRl,15

+90 DEG PITCH

+180 DEG ROLL

]60 DEG YA''I

GG2167V OG SVO ERR IN { -3 +l VRMS

GG2170C OG TORQ I'IIR CUR 3-2 -0,9 +0.9 AflP

GG2I7 2Y OG RSVR OUT SIN 3-4 -20.25
128

+20 ,25 VRMS

242 COUNTS

GG2773V OG RSVR OUT COS 1-1/7-B -?l r\

128

+20.25 VRMS

242 COUNTS

GG218lV OG lX RSVR SlN X 2-2 -5 +5 VRIYS

-i1.1 +11.2 DEG

cG2182V OG RSVR OUT S]N 28 VRMS

+90 DEG PITCH

+180 DEG ROLL

i60 llEG YAI^/

GG21B]V OG RSVR OUT COS 0

-90

-18 0

0

28 VRMS

+90 DEG PITCH

+180 DEG ROLL

J6(] DEG YAh

GG2277V PITCH ATT ERR
(PGNS)

-10 +10 DEG 3.92

GG22T9V PITCH ATT ERR 4-4 -5 +5 VRl"lS

-2a,4 +20.6 DEG

GG2247V PITCH ATT ERR
(PGNS )

-30 +10 DEG

GG2249V YA!"i ATT ERR 4-5 -5 +5 VRIYS

-20 .4 +20,5 DEG

GG227 7V YAW ATT ERR
( PGlis )

-30 +10 DEG

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

-20 .4 +20 .6 DEG

GG2'OOT P ] PA TEI.,1P )--7L / 3-\4 120 1i+0 DEG F

GG2301T IRIG TEI'IP J-12 123 14' DEG F

GG]JO4V RR SHFT SIN 1-4 -21 ,5 +2 1 ,5 VRMS

i

I

(

LM_ ]TABLE 9-II1.- TELEI'IETERED AND DISPLAYED PARAj'IETERS - CONTINUED

,-\

Fuc/TSG 22, (l,rar 1968) 9 -25

MG 1X RSVR SIN X

0

-90

- 180

0

NEAS ID 

GG2142V 

GG2143V 

GGZISIV 

GG2152V 

GGZISBV 

GG2167V 

GG2170C 

GG2172V 

GG2173V 

GG2181V 

GG2182V 

GG2183V 

GG2217V 

66221 9V 

GG2247V 

GG22H9V 

GG2277V 

GGZ279V 

GG2300T 

GG2301T 

GG3301+V 

MEAS DESCR! PTIW 

NI; RSVR OUT SIN 

VG RSVR OUT COS 

VG 1X RSVR SIN X 

VG RSVR OUT SIN X 

VG RSVR OUT COS X 

06 SVO ERR IN ¢ 

06 TORQ MTR CUR 

0G RSVR OUT SIN 

OG RSVR OUT C05 

09 1X RSVR SIN X 

(X; RSVR OUT SIN 

0G RSVR OUT COS 

PITCH ATT ERR 
(PGNS) 

PITCH ATT ERR 

PITCH ATT ERR 
(PGNS) 

YAW ATT ERR 

YAw ATT ERR 
CPGNS) 

ROLL ATT ERR 

PIPA TEMP 

IRIG TEP’P 

RR SHFT SIN 

FEC/TSG 225 (Mar 1968) 

TABLE 9 — I I I . -  TELmETERED AM) DISPLAYED PARAMETERS - CONTIMJH) 

PM LOCATIW 
PAM ml SEQ M) 

SCERA LOCATION 
SCEIA/LOC 

2-3/4—3 --- 
1-5/1-u --- 

2-1 —-- 

2—2/1-2 __— 
3-2 --— 
3-u __- 

1—3/1-8 __— 

2-2 ___ 

1—11/3-14 ___ 

3-12 --— 
1—9 —-— 

9-25 

RSS 
TM DATA RANGE ACC 

LW 

--20.25 

- 20 .25  

-5 

—11.1 

—20.L9 

-5 

—20.ll- 

-5 

-20.l& 

120 

123 

~21.5 

HIGH UNITS PCT 

+20.25 VRMS 

+20.25 VRMS 

+5VRMS 

+3 VRMS 

+0.9 AMP 

+20.25 VHVIS 

2H2 COLNTS 

+20.25 VRMS 

2Q2 COLNTS 

+5 VRMS 

+11.2 DEG 

+5 VRMS 

+20 .6 DEG 

+5 VRNG 

+20.5 DEG 

+5 VRMS 

+20.6 IIG 

1'+0 DEG F 

143 DEG F 

+21.5 VRMS 

LM—3 

ONBOARD RSS 
DISPLAY RANGE ACC 
LOW HIGH PCT 

0 28 VRMS 

-90 +90 DEG PITCH 

-180 +180 DEG ROLL 

0 360 DEG YAW 

0 28 VRMS 

-90 +90 DEG PITCH 

-180 +180 DEG ROLL 

0 360 DEG YAW 

0 28 VRMS 

-90 +90 DEG PITCH 

-180 +180 DEG ROLL 

0 360 DEG YAW 

0 28 VRMS 

~90 +90 DEG PITCH 

‘-180 +180 DEG ROLL 

0 360 DEG YAW 

—30 +30 DEG 3.92 

-30 +30 DEG 

-30 +30 DEG 



TABLE 9-II]._ TELEI'IETERED AND DISPLAYED PARAMETERS _ CONTiNUED LM-J

I4EAS ID MEAS DESCRIPTION
PAM LOCATION

PAM NO/SEQ NO

SCERA LOCATION
SCERA/LOC

RSS

TI4 DAIA RANGE ACC
LOI4 HIGH UNITS PCT

ONBOARD

DISPLAY RANGE
LOW HIGH

RSS
ACC
PCI

GG] ]O5V RR SHFT COS -2f.5 +21.5 VRI1S

GG] ]2 4V RR TRUN SIN 4-3 -21.5 +21.5 VRMS

GGJ325V RR TRUN COS -21,.5 +21 .5 VRMS

GG6O2OI PIPA CAL TEI,1P 1-10 10 150 DEG F

GG9O(]lX LGC l^iARNING 2/3 I = I4ARNING

GG9(]O2X ISS I^/ARNINC 2/3 1 = WARNINC

GC9t)O ]X PCNS CAUTION 2/3 1 = CAUTION

GH1 2 O4X OUT DET 2/t4 1=OUT

GH12 1 4X AUTO ON 2/14 1=ON

GH1217X AUTO OFF 2/14 1=oFF

GHl2J()X APS ARM 1/3 1=ARM

GH124OV X TRANS CI'1D T-' 2/17 -10 +10 \DC

GH124lV Y TRANS CMD r-3 2 /17 -I0 +10 VDC

G.]1242V Z TRANS CI,1D 7-3 2/17 -i0 +10 VDC

GH1247V YAi^l ERR CJ'1D 4-4 / t-12 2/18 -13 +11 VDC 1.1

GH1248V PITCH ERR CI'1D ,-b / 1,11 2/tB -13 +11 VDC 1.1

GH1249V ROLL ERR CI']D 2-4 / t-L1 2/78 -13 +1J VDC 1.1

GH126OX APS ON 2/2 1=ON

GHi 2B'X ABORT STACE CI',ID 2/14 I = STAGE

GH1286X ENG FIRE OVERRIDE 2/ t4 1=ON

GH1]l]1X DPS ON 2/3 1=0N

GH1J11V l!1AN THRUST CMD 4-12 1 /15 0 14.6 VDC

+108.2 PCT

7.2 0 100 PCr 2,3

PITCH CDA POS t-3/t-6 -t5
-2

-5.5

+15 VRMS

+2 INCHES

+5 .5 DEC

1.5

GH1 ] 14V ROLL GDA POS 4-3 / r-5 2/9 _15

-2

-5.5

+15 VR,VS

+2 INCHES

+5.5 DEG

1.5

GtlL32JX P TP"\,l FAIL RCCA A 2/3 1 : FAIL

GHl]JOX R TRM FAIL RCCA ts 2/3 1 = FAIL

GHlJ]1V AUTO THRUST CI1D 4-3 / 3-15 1/ 15 i2 VDC

98.2 PCT

5.8 0 100 Pcr 6.1

GH1'48X DPS ARM 1/3 1:ARM

GHlr+01V RCA SP I'jTR A,B 2/7

GH14O2V RGA SP I,1TR B-C 2/7

GH 1'](] JV RGA SP I]TR C-A 2/7

Gr'r140 5v RGA P]CKOFF EXCiT 1/ \7

L

FE)/TSG 225 (Mar i968) 9-26

CH1 ]1 ]V

0

0

L

MEAS ID 

GG3305V 
Gez3zuv 
ecaazsv 
eesoo 
Gegoolx 

eegoozx 
GGQOOZX 
eloux 
GH1214x 
GH1217X 
GH1230X 
Glqov 
GH12H1V 

GHlZI-IZV 

GH12u7v 
GH12‘+8V 

GH1249V 
GH1260X 

>GH1283X 
GH1286X 
GH1301X 
GH1311V 

GH1313V 

GH1314V 

GH1323X 

GH1330X 

GH1331V 

GH1348X 

GHlHOlV 

GHIHUZV 

GH1403V 

GHlHDSV 

MEAS DESCRIPTION 

RR SHFT COS 

RR TRUN SIN 

RR TRUN COS 

PIPA CAL TEMP 

LGC WARNING 

ISS WARNING 

‘ PGNS CAUTION 

OUT DET 

AUTO ON 

AUTO OFF 

APS ARM 

X TRANS CMD 

Y TRANS CMD 

Z TRANS CMD 

YAW ERR CMD 

PITCH ERR CMD 

ROLL ERR CMD 

APS ON 

ABORT STAGE CMD 

ENG FIRE OVERRIDE 

DPS ON 

MAN THRUST CPD 

PITCH GDA POS 

ROLL GDA P08 

P TRM FAIL RCCA A 

R TRM FAIL RCCA B 

AUTO THRUST CMD 

DPS ARM 

RGA SP MTR A—B 

RGA SP MTR B—C 

RGA SP MTR C—A ‘ 

RGA PICKOFF EXCIT 

FEC/TSG 225 (Mar 1968) 

TABLE 9—III.— TELEMETERED AND DISPLAYED PARAMETERS — CONTINUED 

PAM LOCATION 
PAM NO/SEQ No 

1—3 

1—3 

1—3 

H-H/l—IZ 

2—H/1-12 

2—fl/1—13 

4-3/1—5 

H—3/3—15 

SCERA LOCATION 
SCERA/LOC 

2/3 
2 / 3  

2 / 3  

2 / 1 #  

2/14 

2 / 1 #  

1 /3  

2/17 

2/17 

2/17 

2/18 

2/18 

2 / 1 8  

1/3 

2 / 7  

2 / 7  

2/7 

1/17 

9—26 

TM DATA RANGE 
LOW 

—21. 

- 2 1 .  

—21. 

10 

,_
. 

II 
,_

. 
II 

0 

—11.3 

—15 
—2 

—5.5 

0 

0 

]_ : 

HIGH 

5 +21.5 VRMS 

5 +21.5 VRMS 

5 +21.5 VRMS 

150 DEG F 

WARNING 

WARNING 

CAUTIOV 

OUT 

ON 

OFF 

ARM 

+10 VDC 

+10 VDC 

+10 VDC 

+13 VDC 

+13 VDC 

+13 VDC 

STAGE 

14.6 VDC 

+ 1 0 8 . 2  PCT 

+15 VRMS 
+2 INCHES 

+ 5 . 5  DEG 

+15 VRMS 

+2 INCHES 

+ 5 . 5  DEG 

FAIL 

FAIL 

12 VDC 

98 .2  PCT 

ARM 

RSS 
ACC 

UNITS PCT 

1 .2  

1 . 5  

5 . 8  

ONBOARD 
DISPLAY RANGE 
LOW HIGH 

PCT 

PCT 

RSS 
ACC 
PCT 

2 . 3  

6 . 1  



MEAS ID MEAS DESCRIPTION
PAM.LOCATION
PAM NO/SEQ NO

SCERA LOCATION
SCERA/LOC

RSS

TM DATA RANGE ACC
LOW HIGH UNITS PCT

ONBOARD

DISPLAY RA\GE
LOW HIGH

RSS
ACC
PCT

GH14O6V +15 VDC SUP 2/19

GH 1 4O7V -15 VDC SUP 2/19

GH 1 4(]BV 4.J VDC SUP 2/B

GH1 41 8V JD I]4U OUTPUT r/4 1=oN

GH1419V JD A4D OUTPUI 1/4 1=ON

GH142OV JD ts4F OUTPUT 1/4 i-ON

GH142 1V JD A4R OUTPUT r/4 1=ON

GH1 42 2V ..]D AJU OUTPUT t/4 1=ON

GH1 42 JV JD B]D OUTPUT t/4 1=ON

GH1424V \jD B]A OUIPUT 1/4 1:ON

Grt425Y JD A]R OUTPUT 1/4 1 = Ol.,l

GH1426V JD ts2u OUTPUT r/2 1:ON

GHl r+2 7V JD A2D OUTPUT L/2 1=ON

GH1 42 8V JD A2A OUTPUT 1/2 1=ON

GH1429V JD B2L OUTPUT 1/2 1=ON

GH14J0V JD AlU OUIPUT t/2

GHi4JlV JD BlD OUTPUT r/2 1=0N

Gtll432Y JD A1F OUTPUT r/2 1=0N

GH 11+l lV JD B1L OUTPUT 1/2 I - 0l.l

GH1455V YAW ATT ERR 4-4/3-3 / 1-6 2/9 -3 ,5 +l . 5 VRI''1S 2.4

GH1456V PITCH ATT ERR 2/9 J.5 +1.5 VRIIS 2.0

GH1457V ROLL ATT ERI] 2-4/1-3/L-10 2/t0 -3.5 +1 .5 Vru,ls 2.0

Glr I t+6 1V RGA YAI./ RATE 2-3 / 3-\ 2/ta

-2 .5

+J.5 VRI4S

+25 DEG/,EC

2,7

GHi462V RCA PITCH RATE 2/ t0 -2 .5
+J . 5 VRi"iS
''25 DEG/SEC

2.7

GHl 46 ]V RCA ROLL RATE 2-J / i-4 2/10

-25

+,.5 VRMS

+25 DEG/SEC

2.7

GH1488V PRIIlE -4.7 VDC 2/ 15

Gll i r+B 9V BACKUP -ri.7 VDC 2/ t5

Grll49lV +6 VDC SUPPLY 2/19

GH 1 494V -6 VDC SUPPLY 2/ t9

cH1497V YAl.i RGA SIG -25 +25 DEG,/SEC

GH 1 498V PIICI] RGA SIG -25 +25 DEG,/SEC

Grl 1 49 9V ROLL RGA SIG 25 +25 DEG/SEC

GH16O]X IIlN DBND (R.EVERSE

LOGIC)
i/3 1 = lilDE

O = NARROW

GHl6OBX AUTO MODE 2/lt+ 1=oN

GH160 -qx ATT HOLD 2/ 14 i = r{oLD (oN)

Ltl-'TABLE 9-III._ TELEMETERED AND DISPLAYED PARA'4ETERS _ COI.]TINUED

,L-

i

\_-
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TABLE 9—III.— TELEMETERED AND DISPLAYED PARAMETERS -— CONTINUED ‘ LM—3 

RSS ONBOARD RSS 
PAM-LOCATION SCERA LOCATION TM DATA RANGE Acc DISPLAY RANGE ACC PEAS ID MEAS DESCRIPTION PAM NO/SEQ NO SCERA/LOC Low HIGH UNITS PCT Low HIGH PCT 

GH1’+06V +15 vbc SUP --— 2/19 ——— ——— 

GH1407V —15 VDC SUP ——- 2/19 --— ——— 
GH1408V 4.3 vac SUP -—— 2/8 --- ——— 
GH1H18V ~ on Bku OUTPUT -—— ll“ 1 = ON -—— 
sH1419v JD A49 OUTPUT -—— 1/u 1 = ON -—- 
GH1420V_ JD BHF OUTPUT ' --- 1/4 1 = 0N ——— 
GH1421V JD A4R OUTPUT --— 1/4 1 = ON. ——- 
GH1422v up Azu OUTPUT --— 1/4 1 = ON ——- 
GH1u23v JD 330 OUTPUT --- 1/4 1 = ON —1— 
GH1u24v JD 33A OUTPUT ‘ --- 1/4 1 = 0N -—— 
GH1425V JD A3R OUTPUT --— 1/4 1 =‘oN -—— 
GH1u26v JD Bzu OUTPUT ~-- 1/2 1 = ON -—— 
GH1427V dD A2D OUTPUT- --- 1/2 1 = ON -—— 
GHlHZSy up A2A OUTPUT -?- 1/2 1 = 0N -—— 
GH1429V dD BZL OUTPUT --- 1/2 1 = 0N --- 
GHluzov JD AlU OUTPUT --— 1/2 1 = 0N -—— 
GH1431V JD 510 OUTPUT —-- 1/2 1 = ON --— 
GH1432V JD AlF OUTPUT -—- 1/2‘ 1 = ON ——— 
eHluzzv dD BlL OUTPUT --- 1/2 1 = 0N --- 
GH1455v YAW ATT ERR H-4/3-3/1-6 2/9 —3.5 +3.5 VRMS 2.0 --- 
GH1456V PITCH ATT ERR A-u/z-u/1-3 279 ~3.5 +3.5 VRMS 2.0 --- 
GH1457V ROLL ATT ERR 2-4/1-3/1-10 2/10 —3.5 +3.5 VRMS 2.0 
GH1461V RGA YAW RATE 2—3/3-4 2/10 —3.5 +3.5 VRMS 2.7 --- 

—2.5 +25 DEG/SEC 

GHIHEZV RGA PITCH RATE 2—3/3-5 2/10 :32; :ggngnc 2'7 " ‘  
GHIHSSV RGA ROLL RATE 2—3/3-# 2/10 —3.5 +3.5 VRMS 2.7 

—25 +25 DEG/SEC 
GH1488V PRIME -u.7 VDC --- 2/15 

GH1489V BACKUP —4.7 voc --- 2/15 

GH1493V +5 VDC SUPPLY --- 2/19 

GHlugqv -6 voc SUPPLY --- 2/19 --- 
GH1497v YAw RGA SIG —-- -—— —-— -25 +25 DEG/SEC 
GH1498V PITCH RGA SIG —-- ——- -—— -25 +25 DEG/SEC 
GH1499V ROLL RGA SIG ——— —-- ——- -25 +25 DEG/SEC 
GH1603X MIN DBND (REVERSE ——— 1/3 1 = WIDE —-— 

LOGIC) o = NARROW 

GH1608X AUTO MODE --- 2/14 1 = ON ——- 
GH1609X ATT HOLD ——— 2/1l+ 1 = HOLD (0N) ——- 
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TABLE 9_I1].- TELEI4ETERED AND DISPLAYED PARAMETERS _ CONTINUET) LM-3

t t

|-4EAS ID MEAS DESCRIPTIOI]
PAVI LOCAIION
PA'4 No/SEQ NO

SCERA LOCATION
SCERA/LOC

RSS
TM DATA RAT\JGE ACC

LOI,,I HIGH UNITS PCT

ONBOARD

DISPLAY RANGE
LOI,/ H I GH

RSS
ACC
PCT

GH 162 1X AGS SEL 2/1

0 = PGNS SEL

GH1628X ROLL PLSD/DI R 2/ 11 1 : ON (rN)

GH 16 29X PlTCH PLSD/DiR 2/ t3 1 = oN (1N)

GH 16]OX YA\^/ PLSD/DI R 2/ 13 1 = oN (lN)

GHTB9]X X TRA\S OVERRIDE 1/3 1-OFF

GH1896X UNBAL CPLS 2/ 74 I = oN (YES)

GI()OOlX AGS DATA AGS CMPTR DATA

GI ]15 1V VOLT SIN ALPHA

G1 1t52Y VOLT COS ALPHA

Gr3153V VOLT SIN BETA

GI]154V VOLT COS BETA

GI]155V VOLT SIN GAM

Gi J156V VOLT COS GAM

GI]I66V VOLT EX (YA\^/)

Gr3167V VOLT EY (PITCH)

GI]168V VOLT EZ (ROLL)

Gr320Jt1 POS ALT

GI ]204L VEL ALT RATE

G13205L VEL \^T (LAT VEL) -2AA +200 FPS

G1 l2 14V +28 VDC ASA 2/ t5

Gr3215V +12 VDC ASA t/ t5

Gr3232X AEA TST I'/OD FAIL 1/4

GI3233F ASA FREQ 1/ 16

GI ]]l] 1T ASA TEMP 4-9/ 2-9 t/ Ia 20 2OO DEG F

GI ]'O5X AGS I^iARMUP 2/2 1 = U]ARMUP

GI 
']Oi,X

AGS STBY 2/ t5 1 : STBY

GL0l00 FRAME SYNC E ID

GLA3A2 LBR

GLO40(]X PCI.I OSC FAIL 1 1 = FAIL

GLO4O 1V CAL 85 PCI 3-5 / t-4 0 5. 00 vDc 0, 50

GLO4O2V CAL 15 PCT 3-5 / 4-5 0 5.00 vDc 0.50

cLj422V PCI4 OSC FAIL 2 O 5VDC

GLO42 JV PCM OSC FAIL ] O 5VDC

GLo 501\4 I4ET r+0 DAYS

GL4A22X ASC LOI,^I PRESS

GL4O2'X HE REG PRESS OUT

L
FEc/asG 225 (laar :.968) 9 -28
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WEAS ID 

GH1621X 

GH1628X 

GH1629X 

GH1630X 

GH1893X 

GH1896X 

GIOOOlX 

GIBlSlV 

GIZISZV 

G13153V 

GI315#V 

G13155V 

613156V 

613165V 

G13167V 

613168V 

\ GIEZOZH 

’ .  GIZZOHL 

GIBZOSL 

GIBZIQV 

G13215V 

@13232X 

G13233F 

@13301T 

GIZZOSX 

GI3306X 

‘ GLOZDU 

GL0302 

GLOQOOX 

GLOHOIV 

GLOHOZV 

GLOH22V 

GL0423V 

GLOSOIW 

GL4022X 

GL4023X 

TABLE 9 - I I I . —  TELEMETERED AND DISPLAYED PARAMETERS — CONTINUED 

PEAS DESCRIPTICN 

ASS SEL 

ROLL PLSD/DIR 

PITCH PLSD/DIR 

YAw PLSD/DIR 

x TRANS OVERRIDE 

UNBAL cs 

AGS DATA 

VOLT SIN ALPHA 

VOLT cos ALPHA 

VOLT SIN BETA 

VOLT cos BETA 

VOLT SIN GAM 

VOLT cos GAM 

VOLT EX (YAN) 

VOLT EY (PITCH) 

VOLT EZ (ROLL) 

P05 ALT 

VEL ALT RATE 

VEL VY (LAT VEL) 

+28 VDC ASA 

+12 VDC ASA 

AEA TST MOD FAIL 

ASA FREQ 

ASA TEMP 

AGS WARMUP 

ASS STBY 

FRAME SYNC 8 ID 

LBR 

PCM 06C FAIL 1 

CAL 85 PCT 

CAL 15 PCT 

PCM 05C FAIL 2 

PCM 06C FAIL 3 

MET 

ASC LON PRESS 

HE REG PRESS OUT 

FEC/TSG 225 (Mar 1968) 

PAM LOCATION 
PAM NOISEQ no 

SCERA LOCATION 
SCERA/LOC Low HIGH UNITS PCT 

2/3 , 1 5 Ass SEL 
0 = PGNS SEL 

2/13 1 = ON (IN)‘ 

2/13 1 = ON (IN) 

2/13 1 2 ON (IN) 

1/3 1 : QFF 

2/14 1 = ON (YES) 
___ Ass CMPTR DATA 

2/15 --- 
1/15 -—- 
1/4 ——— 
1/16 ——— 
1/10 20 200 DEG F 

2/2 1 : WARMUP 
2/13 1 = STBY 

___ 1 = FAIL 
___ 0 5.00 VDC 0.5a 
___ 0 5.00 VDC 0.50 
___ o 5 VDC 
___ 0 5 VDC 
___ ___ no DAYS ; —— 

9—28 

RSS 
TM DATA RANGE ACC 

ONBOARD Rss 
DISPLAY RANGE AEC 
Low ' HIGH PCT 

—200 +200 FPS 



I'IEAS ID MEAS DESCRIPTION
PAM LOCAIION
PArl NO/SEQ NO

SCERA LOCATION
SCERA/LOC

RSS

TM DATA RANGE ACC
LOI^] HIGH UNITS PCT

ONBOARD

DISPLAY RANGE
LOW HIGH

RSS
ACC
PCr

GL4O 2 4X LO DES PROP OUAN

GL4O 2 6X CES AC PI,^/R FAI L 2-2 O : FAIL

cL4021X CES DC P"^/R FAIL 2-2 0 = FAIL

GL4tr 2 8X ASA PIIR/AEA FAIL 2-2 0 = FAIL

GL4O 54X Ctl{ PI^lR FAIL 0 = FAIL

GL4O69X MASTER ALARI1 ON 2-2 0 = Ol'l

GL+22lX DFl CAL ON 1-ON

GL4222X tM/SLA T1ATED 1 = MATED

GLgO 1 lW JI1 ELAPSED TIME 0 60 HRS 0.8

G19012r"/ EVENT T] I,1E 0 60 MIN 0.8

GLgO 1]A THRi/l^/EIGHT RATl0 0 6 LNRG 3.J

GMOl]64T LAND GEAR TEIYP 2/ r0 2/ 21 -200 +500 DEG F 1.7

Gl'15000u LAND GEAR DEPLOY 7/ t1 1 : DEPLOY

GN752 1X LR RANGE BAD 2/2 1:BAD

GN752]L LR. VXA A VEL -700 +700 FTlSEC

GN7524L LR VYA A VEL -2AA +200 FT,/SEC

GN7525L LRV VZA A VEL -200 +200 FT,/SEC

GN17 527t1 POS LR RNG DATA 0 60. 5K r.FT

GN7 545E VEL XM]R PI/R OUT 0 5.0 M^/ 2.4

GN7 546E ALT XMTR Pl.^lR OUT 0 5.0 Mt^/ 2 .0

GN7557X LR VEL BAD 2/2 1=BAD

GN756JI LR ANT TEMP 4- t4 / 2-12 1/ 2t -200 +200 DEG F 1.7 -200 +200 1.0

GN76C)9H RR SHFT ANGLE LX

GN76 10 RR SHFT ANG RATE

GN76 1 1H RR TRUN ANGLE 1X

GN76 12R RR TRUN ANG RATE

GN76 1'H RR RANGE

GN76 14L RR RNG RATE -700 +700 FTlSEc

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

GN7642E RR PIVR OUT 0 5.0 lvw

Gr.r76 44v RR ATM OI]T TRUN O 5.0 VDC

GN7646V RR ATM OUT SHAFT 0 5.0 vDc

GN764BV RR ATI'1 OUT (AGC) (] 5.0 VDC

GltT 7 2.:r RR ANT TEMP 4-7 / 2-7 7/2t -200 +200 DEG F 1.6 -200 +200 5.4

GPOOO 1P APS HE 1 PRESS 2-t2/ t-14 t/8 0 4000 PSIA 2.a 0 4000 2.0

GPtr1]O2P APS HE 2 PRESS 2-9 / 4-11 t/t9 0 r+000 PSIA 2.A 0 4000

GPt)O 1BP APS HE REG PRESS 2-B 0 100 PSIA 1.9

TABLE 9_I1I._ TELEMETERED AND DISPLAYED PARAMETERS. CONTINUED LM_J L
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TABLE 9—III.— TELEMETERED AND DISPLAYED PARAMETERS — CONTINUED 

MEAS ID MEAS DESCRIPTION 
GLuuzux Lo DES PROP QUAN 
eLuozsx CES Ac PWR FAIL 
GLu027x ces DC PWR FAIL 
GL4028X ASA PWR/AEA FAIL 
GLuo5ux csw PWR FAIL 
GLH069X MASTER ALARM 0N 
GLu221x DFI CAL 0N 
GL422éx LM/SLA MATED 
GL9011W M ELAPSED TIME 
GL9012W EVENT TIME 
GL9013A THR/WEIGHT RATIO 
GMoosuT LAND GEAR TEMP 
GMSOOOU LAND GEAR DEPLOY 
GN7521X LR RANGE BAD 
GN7523L LR VXA A VEL 
GN7524L LR VYA A VEL 
GN7525L LRV VZA A VEL 
GN7527H P05 LR RNG DATA 
GN7545E VEL XMTR PWR OUT 
GN7546E ALT XMTR PWR OUT 
GN7557X LR VEL BAD 
GN7563T LR ANT TEMP 

GN7609H RR SHFT ANGLE 1X 

GN7510 RR SHFT ANG RATE 

GN7511H RR TRUN ANGLE 1X 

GN7612R RR TRUN ANG RATE 

GN7613H RR RANGE 

GN761LIL RR RNG RATE 

GN7621X RR NO TRACK 

GN761+2E RR PWR OUT 

GN7654V RR ATM OUT TRUN 

GN76L+6V RR ATM OUT SHAFT , « 

GN76LI8V RR ATM OUT (AGC) 

GN7723T RR ANT TENP 

GPOOOlP APS HE 1 PRESS 

GP0002P APS HE 2 PRESS 

GP0018P APS HE REG PRESS 

FEC/TSG 225 (Mar 1968) 

PAM LOCATION 
PAM NO/SEQ N0 

u—7/2—7 
2-12/1-14 

2—9/#—11 

2—8 

SCERA LOCATION 

J —-h\ 

RSS WBOARD RSS 
TM DATA RANGE ACC 

SCERA/LOC LW HIGH UNITS PCT LOW 

2—2 0 = FAIL 

2—2 0 = FAIL 

2—2 0 = FAIL 

2-12 0 = FAIL 

2—2 o = ON 

——— 1 = ON 

___ 1 = MATED 

-—— -—— o 

——— ——— o 

--- -—— 0 

2/21 ~200 +500 DEG F 1 .7  

1/13 ~ 1 = DEPLOY 

2 /2  I 1 = BAD 

—-- ——— -700 

--- —-— —2OD 

——— -—-— ' —200 

--- ——— o 

——— ——— 0 

—-- --- 0 

2 / 2  1 = BAD 

1 / 2 1  -200 +200 DEG F 1 .7  -200 

—-— -7oo 
2/é 1 = NO TRACK 

___ ——— o 

——- --- o 

——— ——— o 

——— ——— 0 

1/21 —200 +200 DEG F 1.6 ' -200 

.1/8 0 H000 PSIA 2.0 0 
1/19 0 4000 PSIA 2.0 o 

——- o 300 PSIA 1.9 

9-29 

DISPLAY RANGE N35 
HIGH PCT 

60 HRS 0 . 8  

60 MIN 0 . 8  

6 LNRG 3 . 3  

+700 FT/SEC 

+200 FT/SEC 
+200 FT/SEC * ‘  I \ \  

60.5K KFT & /  

5.0 Mw 2.0 ‘ 

5.0 MM 2.0 

+200 3.0 

+700 FT/SEC 

5.0 MW 

5.0 voc 

5.0 Voc ' “ 

5.0 vac K\~"/,\ 

+200 _5.4 

4000 2.0 

4000 2.0 



TABLE 9.1I1. TELEI'IETERED AND DISPLAYED PARAMETERS _ COI]TINUED LM_]

L

L

I'IEAS ID MEAS DESCRIPTION
PAM LOCATION
PAl.1 NO/SEQ NO

SCERA LOCATION
SCERA/LOC

TM DATA RANGE

LOW HIGH UNITS

RSS
ACC
PCT

ONBOARD

DiSPLAY RANGE
LOW HIGH

RSS
ACC
PCT

GPl]O25P

GPl]2O 1T

GPA2O2T

GPO]iBX

GP0l20x

GPOTlBT

GF()9{]SX

GPlOOlP

GP1218T

GP14O8X

GP15O1P

GP15O]P

GP2O 1OP

GP2997l)
GP299BU

GQl015P

GQJ018P

GQlo25P

GQlJ09x

c-QJ I10 X

GQlql 5P

cQr4J6P

GQl50 1P

GQl6orQ

C.Q i 60 t+Q

GQl605Q

GOl6 1 1P

GA,7 tgT

GQ4001P

GQ410rQ

GO4104Q

APS HE REG PRESS t/8 O ](]O PSIA 2,4

APS HE 1 TEMP r\r/3-14 2/ 21 -200 +200 DEG F 1,7 -200 +200 DEG F 1.7

APS HE 2 TEMP ,-\/u-7 2/ 21 -200 +200 DEG F 7.7 -200 +200 DEG F 1.7

APS HE 1 CLSD t/ 12 1 = CLSD

APS HE 2 CLSD 1/12 1 : CLSD

F,T. ULLAGE PRESS 0 J00 PSIA 2.7

APS FUEL TEMP 3-tt 7/9 2A 120 DEG F 2.8 40 100 DEG F 5.0

APS FUEL LO 2/2 1=L0

OX T ULLAGE P 0 100 PSrA 2.7

APS OX TEMP 4-13 / 2-1L 1,/ 9 2A 120 DEG F 2.8 40 100 5,0

APS OX LO 2/2 1-L0

APS FUEL PRESS 2-B / 4-la 1/ 79 0 250 PSIA 2.2

APS OX PRESS 4-9 / 2-10 t/ t9 0 250 PSIA 2.2

APS TCP 2-73 / 3-15 0 150 PSrA 2.!

APS PROP VLVS
i POS

2/ t4 1 - l'1lSI',IATCH

DPS START TANK P 200 1750 PSIA 1.9 0 1750

DPS HE REG PRESS 4-8 7/79 0 100 PS rA 2.a

DPS HE REC PRESS 4- 11 0 100 P51A 1.9

DPS HE 1 CLSD

DPS HE 2 OPEN

DPS HE PRESS 1-6/ t-6 0 2000 PS IA 1.4

HE SUPPLY TANK 0 2000 1.5

ULLAGE FUEL TANK 1 0 100 PSIA 2.7

DPS FUEL 1 QIY 4-71 / 2-9 0

(8
95 PCT

25 PCI

1a

a .7)

DPS FUEL 2 QTY 4-9/ 2-tA 0

(B

95 PCT 1.2

25 PcL 0.7>

SE LECTED

DPS FUEL QTY SEL 0 99 PCI
?5 PCI

1.2
0.7B

DPS FUEL PRESS 5-6 0 100 PS rA 1.9

DPS FUEL 1 TEI'1P 4-6/2-7 7/9 2A 120 DEG F 2.8 40 100 5.0

DP5 FUEL 2 TEI.,1P 2-Ll / 4- 13 1/9 20 120 DEG F 2.8 40 100 5.0

OX NO 1 ULLAGE O J(]O PSIA 2. /
DPS OX 1 QTY 2-7' / 4-12 95 PCT

25 PCT

1,2
0.7)(8

SELECTED

DP OX 2 QrY 2-tt/4-15 1

0

2

7)(8
95 PCT

25 PCT

S ELECTED

FEc/'Isc 22, (Mar 1968) 9 -30

L

GPO5O 1P

GQl719r

1.9

S ELECTED

LL 

NEAS ID 

GP0025P 

GPOZOIT 

GP0202T 

GP0318X 

GP0320X 

GPUSUIP 

GP0718T 

GP0908X 

GPlODlP 

GP1218T 

GPlflOSX 

GPlSOlP 

GP15U3P 

GP2010P 

GP2997U 
GP2998U 

GQ3015P 
GQ3018P 
GQ3025P 
GQ3309X 
GQ3310x 
sqzuzsp 
GQ3436P 
GQ3501P 
GQ3603Q 

asuuq 

GQ3605Q 
GQ3611P 
GQ3718T 
GQ3719T 
GQQOUIP 
GQ4103Q 

GQ410uQ 

TABLE 9 - I I I . -  TELENETERED AID DISPLAYS) PARNETERS — CONTIMJED 

MEAS DESCRIPTION 

APS HE REG PRESS 

APS HE 1 TEMP 

APS HE 2 TEMP 

APS HE 1 CLSD 

APS HE 2 CLSD 
F.T. ULLAGE PRESS 

APS FUEL TEMP 

APS FUEL Lo 

ox T ULLAGE P 

APS ox TEMP 

APS ox LO 

APS FUEL PRESS 
APS ox PRESS 

APS TCP 

APS PROP VLVS 
A P05 

DPS START TANK P 

DPS HE REG PRESS 

DPS HE REG PRESS 

DPS HE 1 CLSD 

DPS HE 2 OPEN 

DPS HE PRESS 

HE SlPPLY TANK 

ULLAGE FUEL TANK 1 

DPS FUEL 1 QTY 

DPS FUEL 2 QTY 

DPS FUEL QTY SEL 

DPS FUEL PRESS 

DPS FUEL 1 TEPP 

DPS FUEL 2 TENP 

0X N0 1 ULLAGE 

w s o x 1 q n  

DP ox 2 QTY 

FEC/TSG 225 (Mar 1968) 

PAM LOCATION 
PAM NO/SEQ No 

3-7 

1—11/3—14 

Z—S/H-7 

H—13/2—11 

2-8/9—10 

h—9/2—10 

2—13/3—15 

3-6/1—6 

k—11/2>9 

h—9/2—10 

3—6 

4-6/2—7 

2-11/k—13 

2-13/4—12 

2-11/fi—15 

SCERA LOCAT I 0N 
SCERA/LOC 

1/8 

2/21 

2/21 

1 /12  

1/12 

1/9 

2/2 

1/19 

1/19 

9—30 

TM DATA RANGE 
LOW 

0 

—200 

-200 

20 

20 

200 

(8  

(8 

20 

20 

(8 

(8 

HIGH 

300 

+200 

+200 

1750 

300 

300 

95 
25 

95 
25 

300 

120 

120 

95 
25 

95 
25 

UNITS 

PSIA 

DEG F 

DEG F 

CLSD 

CLSD 

DEG F 

L0 

DEG F 

LO 

PSIA 

PSIA 

PSIA 

MISMATCH 

PSIA 

PSIA 

PSIA 

PSIA 

PCT 

PCT 

PCT 

PC! 
PSIA 

DEG F 

DEG F 

PCT 
PCT 

PCT 
PCT 

RSS 
ACC 
PCT 

2 . 0  

1 .7  

1 .7  

2 . 8 '  

2 . 8  

2 . 2  

2 . 2  

2 . 1  

1.9 

2 . 0  

1.9 

1 .4  

1.2 
0.7) 

1.2 

0 . 7 )  

1 . 9  

2 . 8  

2 . 8  

LM-3 

ONBOARD RSS 
DISPLAY RANGE ACC 
LOW HIGH PCT 

—200 +200 DEG F 1 .7_  

—200 +200 DEG F 1 .7  

0 300 PSIA 2 . 7  

#0 100 DEG F 5 . 0  

0 300 PSIA 2 . 7  

40 100 - 5.0 

o 1750 ' 1.9 

o 2000 . 1.5 
0 500 PSIA 2 . 7  

SELECTED 

SELECTED 

0 99 PCT 1 .2  
8 25 PCT 0 . 7  

40 100 5 . 0  

40 100 5 . 0  

0 300 PSIA 2 . 7  

SELECTED 

SELECTED 



MEAS ID MEAS DESCRIPTION
PAvl LOCATIOI{
PAfl NO/SEQ NO

SCERA LOCATION
SCERA/LOC

RSS
TI1 DATA RANGE ACC

LOW HIGH UNITS PCT

ONBOARD

DISPLAY RANGE
LOW HIGH

RSS
ACC
PCT

GQ410 5Q DPS OX QIY SEL {] 99 PCT 1.2

0.7)(B 2' PCl

cQ41 1 1P DPS OX PRESS J-6 0 100 PSrA 1.9

GQ42 1 8T DPS OX 1 TEMP 1-5 / 3-8 t/ t0 20 120 DEG F 2.8 40 100 5.0

GQ42 19r DPS OX 2 TEI4P 1-6/J-B t/ta 2A 120 DEG F 2.8 r+0 100

GQ445 5x DPS PROP LO 2/2 LoW=1

cQ65 10P DPS TCP r-8 / 1-t0 0 200 PSrA 1.9 0 100 PCT 2,7

cQ68 o 6H VAR INJ ACT POS 4-t/2-14/4-2 .72

10

4.65 VDC

102.45 PCT 1.1

GQ7 49 BU

GQ7 49 9U

DPS PROP VLVS
I POS

2/ 14 1 = r, POSITiON
I'1I SI,TATCH

GR10B5Q RCS PROP A QTY ,-14 / r-t2 l] 1()(] PCT 3.4 0 100 3.6

GR1095Q RCS PROP B OTY ,-13 / t-r1, 0 100 PcT 3.4 0 100 3.6

GR1 1O 1P RCS A HE PRESS 2-rt / 4-14 7/6 0 1500 PSIA 2,4 0 4000 2.60

GRi 1O2P RCS B HE PRESS t+- 12/ 2- l2 t/6 0 1500 PSIA 2.4 0 4000 2,6A

GR12O1P RCS A REG PRESS 4- tt/ 1-t7 t/6 0 150 PSIA 2.4 0 400 2.60

GR1 2O 2P RCS B REG PRESS 3-13/4-t3 L/6 O J5O PSIA 2.4 0 400 2,6A

GR2121I RCS A FUEL TET,IP 2-8 2/20 20 120 PSrA 2.8 20 r2a 1.4

GR2122I RCS B FUEL TET1P 2-8 2/ 2A 20 120 PS IA 2. B 2A 124 3.4

GR22O 1P A FUEL MFLD PRFSS 3-6/l-t/t-7 /4-t 0 150 PSrA 1.9 0 400 2.6

G"22A2P B FUEL MFLD PRESS t-5/3-1/1-8 0 150 PSIA 1.9 0 400 2.6

GR]20 1P A OX MFLD PRESS 3-7/t-//2-2 0 400 2.6

GR32O2P B OX MFLD PRESS r-6/1-2/2-L/3-8 0 400 2.6

GR5O]1X RCS TCP B4U 1, / 1,1 1:oN

GR5l]]2X RCS TCP A4D t/17 1=0N

GR5O]'X RCS TCP B4F 1/ tr 1=oN

GR5O34X RCS TCP A4R 1/ tl 1=0N

GR5O ] 5X RCS ICP A]U t/ t\ 1=ON

GR5O]6X RCS TCP B]D 7/11, 1-oN

GR5O]7X RCS TCP B]A t/lt 1 = ol.l

GR5l]'BX RCS TCP A]R 1/11, 1=ON

GR5O ] 9X RCS TCP B2U 1/ tl 1=ON

GR5O40X RCS TCP A2D t/ 11 1=ON

GR5 O4 1X RCS TCP A2A t/3 1:oN

GR5 O42X RCS TCP B2L 1/3 1=ON

GR5 1] 4JX RCS TCP A1U \/3 i:oN

cR5 0 4i+x RCS TCP B1D 7/3 1=ON

GR5 045 X RCS TCP A1F 1/i 1:oN

Ll'1-l LTABLE 9-III.- TELEMETERED AND DISPLAYED PARAMETERS _ CONT]NUEI)
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5.0

0 150 PSIA 1.9

0 150 PSrA 1.9

PEAS ID 
GtOSQ 

GQ4111P 

GQA218T 
GQ4219T 

GQ4#55X 

GQ6510P 

GQ6806H 

GQ7fi98U 
GQ7499U 

GR1085Q 

GR1095Q 

GRIIDIP, 

GR1102P 
GR1201P 
GR1202P 
GR2121T 

. GR2122T 
GR2201P 
GR2202P 

. GREZOIE 
GR3202P 
GR5031X 
GR5032x 
GR5033X 
GRSOBQX 
GRSDESX 
GR5036X 
GR5037X 
GR5038X 
GR5039X 
GRSUHOX 
GRsoulx 
GR5042X 
GR50#3X 
GR5044X 
GRSOHSX 

TABLE 9 ; I I I . —  TELEMETERED AND DISPLAYED PARAMETERS - CONTINUED 

”EAS DESCRIPTION 

DPS ox QTY SEL 

DPS OX PRESS 

DPS 0X 1 TEN? 

DPS OX 2 TEMP 

DPS PROP LO 

DPS TCP 

VAR INJ ACT POS 

DPS PROP VLVS 
A POS 

RCS PROP A QTY 

RCS PROP B QTY 

RC5 A HE PRESS 

RC5 B HE PRESS 

RCS A REG PRESS 

RCS B REG PRESS 

RCS A FUEL TEMP 

RCS B FUEL TEMP 

A FUEL MFLD PRESS 3—6/1—1/1—7/4—1 

B FUEL MFLD PRESS 

A OX MFLD PRESS 

B OX MFLD PRESS 

RCS TCP BHU 

RCS TCP AHD 

RC5 TCP BflF 

RCS TCP AHR 

RCS TCP A3U 

RC5 TCP 83D 

RCS TCP 83A 

RCS TCP AER 

RCS TCP BZU 

RCS TCP A2D 

RCS TCP A2A 

RCS TCP B2L 

RCS TCP A1U 

RCS TCP BlD 

RCS TCP AlF 

FEC/TSG 225 (Mar 1968) 

PAM LOCATION 
PAM NO/SEQ NO- 

1—5/3—8 

V1—6/3-8 

1—8/3—10 

4—1/2—14/H—2 

3—14/i-12 
3—13/1—11 

2—11/4—1u 
4 — 1 2 / 2 — 1 2  

4—11/3—11 

3—13/4—13 
2—8 

2—8 

1—5/3—1/3—8 

3-7/1—7/2—2 

1—6/1—2/2—1/3—8 

SCERA LOCATION TM DATA RANGE 
UNITS SCERA/LOC Low HIGH 

__; _ o 300 PSIA 

1/10 ' 20 120 DEG F 

1/10 20 120 DEG F 

2/2 ' Low 2 1 

——— " o 200 PSIA 

—-— ‘ .72 4.65 VDC 
10 102.45 PCT 

2/14 1 = A POSITION 
‘ MISMATCH 

——— or 100 PCT 

-—— o 100 PCT 

1/6 0 3500 PSIA 

1/6 0 3500 PSIA 

1/6 0 350 PSIA 

1/6 0 350 PSIA 

2/20 20 120 PSIA 

2/20 20 120 PSIA 

——— o 350 PSIA 

——— o 350 PSIA 

——— 0 350 PSIA 

——— 0 350 PSIA 

1/11 1 = ON 

1/11 1 : ON 

1/11 1 : ON 

1/11 1 2 ON 

1/11 1 2 ON 

1/11 1 : ON 

1/11 1 : ON 

1/11 ' 1  = ON 

1/11 1 : 0N 

1/11 1 = 0N 

1/3 1 = 0N 

1/3 1 2 ON 

1/3 1 : 0N 

1/3 1 = 0N 

1/3 1 : ON 

9—31 

RSS 
ACC 
PCT 

1.9 

2 . 8  

2 . 8  

1 . 9  

' 1.1 

1 .9  

1.9 

1 .9  

1 . 9  

ONBOARD 
‘ DISPLAY RANGE 

Low \HIGH 
0 1 99 PCT 

(8 25 PCT 

40 100 
40 100 

0 7100 PCT 

o 100 
0 100 
0 4000 
0 4000 
Q 400 
o 400 

20 120 
20 120 K 
0 .400 
0 400 
o 400 
0 #00 

R55 
ACC 
PCT 

1.2 
0 . 7 )  

5 .0  

5 . 0  

3 . 6  

3 . 6  

2 .60 

2 ‘ 6 0  

2 .60  

2 .60  

3 .H 

3 . 4  

2 . 6  

2 . 6  

2 . 6  

2 . 6  



LM.]TABLE :q-iIi._ TELEMETERED AND DISPLAYED PARAMETERS, CONTII]UEDt

L

,L

L

&L

MEAS ID MEAS DESCRIPTION
PAM LOCATION
PAM NO/SEQ NO

SCERA LOCATION
SCERA/LOC

RSS

TM DATA RANGE ACC
LOW HIGH UNIIS PCT

ONBOARD

DISPLAY RANGE
LOW HIGH

RSS
ACC
PCT

GRSO 46X RCS TCP BlL 1/3 1=ON

GR6()O 1T QUAD 4 IEI,IP 4-6 t/20 2A 200 DEG F 2,2 100 +204 2.4

GR6OO2I QUAD ] TEMP 4-7 t/2a 20 200 DEG F 2,2 -100 +200 2.4

GR6 O{) JT QUAD 2 IEI"IP 4-10 t/2a 2A 200 DEG F 2.2 -100 +200

QUAD 1 TEI4P 4- 10 7/2A 2a 200 DEG F 2.2 -100 +200 2.4

GR96O 9U RCS MAIN A CLSD t/ \2
1/ t2

1 - CLSD

GRg6 1OU RCS I"1AIN B CLSD t/ 12

l/ 12

GRg6 i]U A/B XFEED OPEN L/71 1 = OPEN

Glig6l1u ASC FEED A FU OPN 7/ 13 1 : OPEN

GR96 ] 2U ASC FEED B FU OPN 1/ 13 L = OPEN

GR96 4 1U ASC FEED A OX OPN t/ t2 1 = OPEN

GR9 6 42U ASC FEED B OX OPN t/12 1 - OPEN

GRg66 1U AI+ ISO CLSD 1/ 11 t/14 1 : CLSD

GR9662U 84 ISO CLSD 1/ 11 rl 14 1 : CLSD

GR966 ]U AJ ISO CLSD t/1, 7/14 1: CLSL)

GR9 664U B] iSO CLSD 7/ 13 1/ 14 I = CLSD

GR966 5U 42 ISO CLSD t/r3 r/14 1 : CLSD

GR9666U 82 ISO CLSD 1/ 13 L/ 14 1 - CLSD

GR966 7U 41 ISO CLSD 1/13 t/74 1 : CLSD

GR966 8U B1 ISO CLSD 7/ 13 t/ 14 1 = CLSD

GTi]2OlE S-BND PIIR AMP PO 1- 14 0 25 \r

GTO202E S-BND RFLT PWR 0 25W

GT04r+ 1x DCA SIATUS

GT0i+5 1H Y POS GIMB OUT -7 5 +255 2.A

GTO 45 2H X POS GIMB OUT -15 +75 DEG 9l

cT0 r+547 2/27 -100 +200 DEG F

GTO 5O 4V S_BND RCVR AGC 0 5 VDC 2^A

GIO619V UHF SIG STR -99 -10 DBM

GTO992B S_BND ST PH ERR 2-14 / 2-1 _15

-90

+15 DEG

+90 KC

S_BND XMTR PO 1- 14 4.3 1.5 r/

GTO 994V S-BND RCVR SIG 4-1,3 / 2-t1 1/5 5 VDC

-50 DBtl

0

-140

GYOO5OX 7/2 1 - CraD (oN)

GYO2O 1X ED RLY A K1_K6 1/t2 - t/14 1:YES

GY(]2O2X ED RLY B K1.K6 t/12 - 1/14 1=YES

FEC/ISG 22, (Mar 1958) 9-32

GR6O O 4T

S_BND ANT TEMP

GTO99JE

ABORI CMD

NEAS ID 

GR5046X 

GR6001T 

GR6002T 

GR6003T 

GR6004T 

GR9609U 

GR9610U 

GR9613U 

GR9631U 

GR9632U 

GR96H1U 

GR96#2U 

GR9651U 

GR9662U 

GR9663U 

GR966HU 

GR9665U 

GR9666U 

GR9667U 

GR9668U 

GTOZDIE 

GT0202E 

GTOHQIX 

GT0451H 

GTOHSZH 

GTOHSHT 

GTOSOHV 

GT0619V 

GT099ZB 

GT0993E 

GT0994V 

GYOOSOX 

GY0201X 

GY0202X 

TABLE Q-III.— TELEMETERED AND DISPLAYED PARAMETERS — CONTINUED 

NEAS DESCRIPTION 

RCS TCP BlL 

QUAD u TEMP 

QUAD 3 TEMP 

QUAD 2 TEMP 

QUAD 1 TEMP 

RC5 MAIN A CLSD 

RC5 MAIN B CLSD 

A/B XFEED OPEN 

ASC FEED A FU OPN 

ASC FEED B FU OPN 

ASC FEED A 0X OPN 

ASC FEED B OX OPN 

AH 150 CLSD 

84 ISO CLSD 

A3 [50  CLSD 

83 ISO CLSD 

A2 150 CLSD 

B2 ISO CLSD 

A1 ISO CLSD 

B l  ISO CLSD 

S-BND PWR AWP P0 

S-BND RFLT PWR 

DCA STATUS 

Y POS GIMB OUT 

X POS GIMB OUT 

S-BND ANT TEMP 

S-BND RCVR AGC 

UHF SIG STR 

S-BND ST PH ERR 

S-BND XMTR PO 

S—BND RCVR SIG 

ABORT CMD 

ED RLY A K1—K6 

ED RLY B K1—K6 

FEC/TSG 225 (Mar 1968) 

PAM LOCATION 
PAM ND/SEQ No 

4—5 
u-7 
“—10 

H-lO 

1-1H 

4—13/2—13 

’SCERA LOCATION 
SCERA/LOC 

1/3 

1/20 

1/20 

1 / 2 0  

1 / 2 0  

1 / 1 2  

1/12 

1/12 

1 / 1 2  

1/13 

1/13 

1/13 

1/12 

1 / 1 2  

1/13 

1/13 

1 / 1 3  

1/13 

1/13 

1/13 

1/13 

1/13 

1/5 

1/2 

1/14 

1 / 1 #  

1/14 

l/lk 

1 / 1 k  

1/14 

1 / 1 #  

1/14 

1/12  — 1/14 

1/12 — 1/14 

9-32 

‘ TM DATA RANGE 
LOW 

20 

20 

20 

20 

—1HO 

HIGH 

.4
 

ll 
H II 

,_
. 

II 

,_
. 

H
 

._
. 

H
 

H II 

._
. 

H
 

H II 

UNITS 

ON 

DEG F 

DEG F 

DEG F 

DEG F 

CLSD 

CLSD 

OPEN 

OPEN 

OPEN 

OPEN 

OPEN 

CLSD 

CLSD 

CLSD 

CLSD 

CLSD 

CLSD 
CLSD 

DBM 

DEG 

RSS 
ACC 
PCT 

LM—3 

ONBOARD RSS 
DISPLAY RANGE ACC 
LOW HIGH PCT 

-100 +200 2 . 4  

—100 +200 2 . h  

—100 +200 2 . H  

—100 +200 2 . 4  

- 75  +255 2 . 0  

-75  +75 DEG . 9 1  

—100 +200 DEG F 

0 5 VDC ’2.o 



\

TABLE 9-III._ TELEMETERED AND DISPLAYED PARAMETEPS _ CONCLUDED LM_J

I.4EAS ID I4EAS DESCRIPTION
PAM LOCATION
PAM NO/SEQ NO

SCERA LOCATION
SCERA/LOC

TM DATA RANGE

LOW HIGH UNITS

RSS
ACC
PCT

ONBOARD

DISPLAY RAI\GE
LOW HIGH

RSS
ACC
PCT

G\ A2ltX ED RLY A K7-K15 t/14 1 = CLSD

GY{]2]2X ED RLY B K7_K15 1/ 14 1 : CLSD

GYOTO]U SEL ED BAT VOLTS 1/7 2A ql] VDC 2,L

FEc/TsG 22, (uar 1958)

t

\

9 -33

MEAS ID 

GY0231X 

GY0232X 

GY0703U 

TABLE 9—III.— TELEMETERED 

MEAS DESCRIPTION 

ED RLY A K7-K15 

ED RLY B K7-K15 

SEL ED BAT VOLTS 

FEC/TSG 225 (Mar 1968) 

PAM LOCATION 
PAM NO/SEQ N0 

AND DISPEAYED PARAMETERS ~VCONCLUDED 

SCERA LOCATION TM DATA RANGE 
SCERA/LOC LOW HIGH UNITS 

1/1“ 1 = CLSD 

1 / 1 4  1 = CLSD 

y/7 —-— 

9-33 

RSS 
ACC 
PCT 

ONBOARD 
DISPLAY RANGE 
LOW 

20 

HIGH 

RSS 
ACC 
PCT 

2 . 1  



542“ 

”m mm Egzqonm V '35 
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DEW 
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DISCRE‘IE 
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SIM 
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SIM GFISZIP 
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SCERA 1 

GYOZMX j 

94500.0“ 

GYozsiX‘ 
6mm 
GVOZOIX avoaozx 

6C0!!! 1V 

65015” 

GCOWIV 

GCDISSI' 
GCDONV 
“030 IV 

ELEC/com 

cvozmx ' 

ES NC 

I 

G'IIBIV 
muuv 

qlx'z'isy 

GHHJF 

GHMOSV 

GF'ololP 

GFflalT 
GFISSIT 9mm 

GN7563T 

GPDSISX 
90320X 
6R9609U 

9196 IOU 

GR966 1U 
aesazu 
GRSGSZU 
GRSGSHU 

GR966 BU 

cpooozp 
Q3018? 
6mm? 
GPISOSP 

TABLE 9-I V.  - SIGNAL CONDITIONING MEASUREMENT ASSIGNMENTS 

ED RLY A K7—K15 
ED RLY B K7-K15 
ED RLY A Kl—KG 
ED RLY B Kl-KG 

MEI-B EBEQ 
ASA FREQ 
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??
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CABIN Tag 
an 1m: 
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LOC-3 
S [MAL 
ISOLATING 
DISCRETE 
BUFFER 
sou—3 

LOC-‘i 
SIGIAL 
zsoumus 
DI SCHETE 
BUFFER 
sou—u 

LDC—5 
SIGNAL 
ISOLATING 
DISCRETE 
BUFFER 
SCH—5 

LOC-8 
DC 
NPLIFIER 
501-1 

ewe/com 

GHDZSX GUNJZBX 

GL‘0069X 

GC’GS 1X 
GC'O362X 
scalesx 

“ ecumx 
GC‘OJGSX 
GC‘flGGX 
GC‘I367X 
60036 BX 
GC‘D359X 
GOOSNX 
60037” 
GC‘O372X 

GCOZO 2V 

E6 

GFIOBZX 
GF20|I1X 

GFIOUDX 

GF357ZX 

GFlZ'filX 
GFIZZIX 
GF1211X 
$121l 
GF30 71X 
GF3072X 
GF5073X 
GF3D 7kX 
GFIZSIX 
GFMJZX 
GFl 201x 

' GF1202X 

GF‘US‘I 11’ 
SF 129 IT 
GFIZSZT 
GF‘iSIlT 

GF35 3'0? 
GP” 5"? 

euzmx 
m7ss7x 
GN7621X 

G‘llZSOX 
GI SSOSX 

91130 1X 
GHlSZlX 

GHB23X 
GHIHOX 
56900 XX 
GG9002X 

mmotv aunozv GHIHOJY 

GHII'OOBV 

6H1} 13V 
MHIIW 
G'II'OSSV 
GHl‘iSEV 

GHI‘O57V 
6H1“ 1V 
GHI‘OGZV 
GHI‘OSJV 

PK)? 

GP0908X 
G’I‘IOHX 

mssx - 

FIELD TI ILES 

P m FAIL RCCA A 
a ma FAIL m s 
LSC wmm 
155 mm 
BAT 1 HI I» 

was/use 

sec on. SEL 
sun Div EGRESS 
sun RLF c D 
sun RLF EN 

OX SUIT DISC 
SE SUIT DISC 

CW 

H
X

X
X
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X
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X
X
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X
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10AM (1M1) 
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7 5  - 2 8  VDC PSA PWR 
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2 

85 28 V 800 HZ PHA PSA PWR 
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87 MVDC ISS, RR PWR 

DWG 
NO 

10.10 
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SH 2 

10.11 
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10.11 
SH 1 

10.11 
SH 1 

10.11 
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10.11 
SH 1 

1 0 . 1 1  
SH 1 

10.11 
SH 1 

10.13 

10‘11 
SH 1 

10 .11  
5 H 1  
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SH 2 
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TABLE 10—1. — POWER REFERENCE TABLE 
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PROCEED 88 
DSKY KEYBOARD 
TTCA 
OUT OF DETENT SW 
ACA 2 1/2° SW 89 
AOT PANEL 
RATE OF DESCENT SW 
PANEL 2 AND 3 SWITCHES 90 
PANEL 1 SWITCHES 
STAGE VERIFV 

REFERENCED TO: POWER 

16X IG RSVR ALIGN 

16X MG RSVR ALIGN 

16X 06 RSVR ALIGN 

TRIM FAILEXCITATION 91  28 VAC 3 .2  KHZ PSA PWR 

LGC INPUT INTERFACE 92 

93 
LGC OUTPUT INTERFACE 

94 +28 VDC IMU STBY 
DSKV 
DSKY LIGHTING 

95 

COARSE ALIGN RELAY 96 
DEMOD REF RELAY 
IMU AUX MOD 
us, MG, on SERVO AMPS 97 
TEMP CONTROL RELAY 
v IRIG PREAMP 
z IRIG PREAMP 
x IRIG PREAMP 
x PIPA PREAMP 
v,z PIPA PREAMP 
IMERTIAL DATA RELAY 
IG,MG,OG,SHFT TRUN WEIGHTING LOGIC 
COARSE scumm 
GYRO ENBL sw, DC DIFF AMP AND PVR 
IMU MODING IN PSA (NOT ZONED T0 98 
FROM PWR owe) 

-2  VDC LR PWR 

14 VDC LR PWR 

IG, MG, 06 SERVO AMPS 

X PIPA AC AMP 
Y, Z PIPA AC AMP 
X PIPA BINARY CURRENT SW 
V, Z PIPA BINARV CURRENT SW 

X PIPA AC AMP 99 "25 VDC LR PWR 
Y, Z PIPA AC AMP 

X PIPA PVR 
Y, Z PIPA PVR 

GVRO BINARY CURRENT SW 
X PIPA DIFF AMP 
Y, Z PIPA DIFF AMP 

15 +25 VDC LR PWR 
IMU AUX MOD LEVEL DET 

IMU AUX MOD LEVEL DET 

X PIPASIG GEN 
V PIPA SIG GEN 
Z PIPA SIG GEN 

Y [RIG SIG GEN 
Z IRIG SIG GEN 
X IRIG SIG GEN 

23 +25 VDC TRANS PWR 
CDU OUTPUT DRIVERS 
14 VDC LEVEL DETECT 

FD“ 33 +25 VDC #1 RR PWR 
DEMOD REF RELAY 

RR SERVO AMP AND RSVR EX 43 
IG IX, 16X RSVR EX 

+12 VDC RR PWR 

MG IX, 16X RSVR EX 
0G IX. 16X RSVR EX 53 
2.5 VDC TM BIAS SUPPLY 
RR SHAFT, TRUN CDU'S 
IG,MG,OG,SHFT,TRUN WEIGHTING LOGIC 

- 1 2  VDC RR PWR 

RR,ISS TIMING GEN 65 +6 VDC RR PWR 
GASTA 

Y IRIG WHEEL PWR 75 
Z IRIG WHEEL PWR 
X IRIG WHEEL PWR 

+4.3 VDC RR PWR 

SB +25 VDC 7:2 RR PWR 

Y IRIG WHEEL PWR 
Z IRIG WHEEL PWR 
X IRIG WHEEL PWR 
IMU AUX MOD LEVEL DET 9B 15 VAC 400 HZ PH A 

RR PWR 

CDU DIGITAL LOGIC CIRCUITS 1C 15 VAC 400 HZ PM E 
RR PWR 

26 RR HI SLEW RATE VOLTAGE 

3C RR LO SLEW RATE VOLTAGE 

DWG 
NO 

10.11 
S H l  

10.11 
S H l  

1 0 , 1 3  

10,16 
5 H 1  

10.16 
SH 2 

10 .16  
5 H 1  

10 .16  
SHZ 

10.16  
SH 1 

10.16 
SH 2 

10 .16  
S H l  

10‘16 
SEQ 

10.14 

10.14 

10.14 

10.14 

10.14 

10.14 

1014 

Z 
F6 

E5 

E3 

J2 

M \1
 

R7 
R7 

(14 
N7 

R7 

I4 

Q4 
N7 

N7 
H3 

04 

K1 

E3 

D3 

REFERENCED T0: 

16X IG RSVR 

16X MG RSVR 

16X 0G RSVR 

DEMOD REF RELAY 

IMU TEMP ALARM AMP 

SIGNAL DATA RANGE CONVERTER 
VELOCITY DATA CONVERTER 
VEL FREQUENCY TRACKER 
VS AMP AND SWITCH 
CABLING SUBASSV 
SIGNAL DATA CONVERTER 
ALTIMETER FREQ TRACKER 
ELEC ASSY 
ALT AMP AND SWITCH 

SIGNAL DATA RANGE CONVERTER 
RELIABLE OPERATE GATE 
V2A1 COMPUTER 
VYA COMPUTER 
VZA COMPUTER 
VELOCITY DATA CONVERTER 
VEL FREQ TRACKER 
vs AMP AND SWITCH 
CABLING SUBASSY 
SIGNAL DATA CONVERTER 
RELIABLE OPERATE GATE 
ALTIMETER FREQ TRACKER 
ELEC ASSV 
ALT AMP AND SWITCH 
VELOCITY DATA CONVERTER 
VEL FREQUENCY TRACKER 
VS AMP AND SWITCH 
VS MIXER PREAMP 
CABLING SUBASSY 
ALTIMETER FREQ TRACKER 
ELEC ASSV 
ALT AMP AND SWITCH 
ALT TRANSMITTER 

LR PWR 0N ENABLE RELAY 
SIGNAL DATA RANGE CONVERTER 
VZAI COMPUTER 
RELIABLE OPERATE GATE 
VELOCITY DATA CONVERTER 
VEL FREQ TRACKER 
VS AMP AND SWITCH 
SIGNAL DATA CONVERTER 
CABLING SUBASSY 
RELIABLE OPERATE GATE 
ALT FREQ TRACKER 
ELEC ASSY 
ALT AMP AND SWITCH 
ALT MIXER PREAMP 

VS TRANSMITTER 

ALT TRANSMITTER 

MULTIPLIER CHAIN 
TONE MODULATOR DRIVER 

FREQ SYNTHESIZER 
FREQ TRACKER 

TONE MODULATOR DRIVER 
FREQ TRACKER 
SLEW RATE SWITCH 

FREQ SYNTHESIZER 
FREQ TRACKER 

FREQ TRACKER 
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,4,7 VDC FROTi AICA POWEft RC5 PRTAM!:]AS VDLIICq
FCS pRtAirp Brls !0LiAGE S0fRaE
RC9 !REAilF 3]^S \OLI4CE

tI VlC AICA PCI{IR S!PPL? sOURCE

RCLL AlO Yr'IT LlU IER
AII]]UOE AlD RAIE INP!I SUFF€R

A[1P, OEAOSTXD, NARROIl
UCO'LAIOR, PULSE RAIIO
5TRO€I AT3 XEY D€[]ODULATOR
SIROEE ANO KE! OEI.IODULAIOR

ZERO CROSS NO OFISC]OR O.' V RE:
zERo cR05srNc cElacr0R 0.4 v Ra-

-6 VDC FROII AlCI POIIER SUFPLY
E-1

c.2

E-5

.6 VOC ATCA PO\!ER SUPPLY 5dR' E

RCLL AIi YA\V LII]ITEE

ALiP, DEAD8ANO, NARROV'
siR0BE aro k€Y 0Er100rl!r0E
STROBE AID XCY CEMCOULAIOR

ZERO CROSSING DETECTOR 0,4 Y PEF

PRN,IARY FREAI,IP, AAORI PREAilF,
ANO ORIVEf, SOLENOID

I'.] VDC FROM ATCA POAER

E-3
ZEROCflOSsr16 DETECTOT O 5VREF
ZEROCiOSSIflG DETECIOR O.4 V R€F
ASC EilG AUTO Ofl/OFF CXT
AsC Efl6 AUTO ON/OFF CTT

L0.\7,2

10.20
lo.2o,I
t0.20,1

10,20,2

10.20.2
10.20,3

10.23

B{
B-5
a-3
D-A
!-4
B-2

6-2

.T5 VOC ATCA POWEi SUPPIY SOURCE
LMPfiA WITAGE SOURCE
lMP fIC A IOL'AGE SOURC E

ATTITUDE AflD iAlE IflPUT 
'OFFER

AMP, DUO6Af,D, ilAEROW
UOOUIAIOR, PULSE*ATIO
SIROAE AM KEY DEMODOUTOR
STROA' fi D (EY DEMODUUTON

SUMMIilG AMP, 2 AilO 4

ASC Ef,G AUTO OVOFF Cfi

TABLTlO'II, - SCs POWER D]STRJBUTION

al Z

10.20.1
10.20. !
10.20.r

2A,2
.24.2

10,20.3

r0,23
LO.23

c-5

a-5
B-3

E-6

c-5

AMP, DEADAAilO. XARROW
MODULAIOR, PULSE RATIO
SIROBE ANO XEY DEMOOULAIOfi

SUMMING AMP, 2 AND 4

+Z TRANSLATIOI VOLIAGE
+Y TiANSLATIOil VOLTACE
+X TRANSLATIOI VOLIAGE

2A VDC RIMARY POWER INPUT IO

4CBa2

PftIilARY POWER INPUi 16 ATCA

28 VDC REOUNOANI - 4,7 VDC
BIAS fuWER SUPPIY INPUI

(0IE

rHE+2S VOC ON WG 10,21 Kz6
ND Dm 10.17 Cz2 AREiHE

10.21
10,2 r

t0_21
10,2 I

14.22 t7

DESCENI EACINE A!]O Oil'OFF LOGIC
DECA K2T PIICH TR [1 FAIL
DECA K22. ROLLIRIfu FA L
DECA(3 'MANUAL DES ENGIXEOFF
DECA (26 - ATCA POWER FAIL MONITOR

23 VOC INFUT TO THROTTLE ACTIATOR

5l

a?
SUPPLYIIHEN DESCENT 

'NC 
NE

15 ARI4ED THAl BY2A5SE5 ATC/
POIVER FAILURE N'lAY

53 1i5 VAC 4OO HZ NPUT JO DECA
POWER SUPPIY\!HEN DESCENT I 0.2I

VOLTACE ITPUI TO AlXILiARY PO\{ER
5!PPLY AND IO GIIIBAL DR VE ASSEMBLY

+43VDC IilFUT iO DECA FOWER
5UPPLY ANO !NIERNAL DECA
C(T5 V/HEil OE5'EN1 ENGINE

14.22

t4.22

14.22

t3
u-5
!-1

s-1

L-a

t-2

VOLTACE IilFUT IO PWR FAIL!RE

]NPUT IO DECA POWER SUPPLY

AUTOMATIC IIROTlLE LOGIC
ROLL IR M COMBINAIIOA ANO

MALFUNCI]ON LOGIC
PITCI TRIM COMA]ilAIIO{ AND

IilALFUNCIION LOCIC
AUTOMAIIC THROIILE LOGIC

5LP'LV III' NIERIAL DLCA
cKrs !HEr 0rsc!Nr ENCTNa

1 0, I7,:
10.21

10,22

to.22
to,22

0-2

VOLTAG€ INPUT TO DECA POWER SUPPLY
INPlT TO DECA POWER S!PPLY

ROLL lRI'1 ERROR FEEDSACK
PiTCH TRIM ERflOR FEEDBACX
AUTOMATIC THROTILE LOC]C
.I5 VDC INPUI TO THROIILE ACTUATOR

-}5 VDC NPUT ]O !ECA PC\IER
5U'PLY IIO NIERIAL DECA
.(T5 !!HEN DES'EXT 

'[C 
NE ta,2?

\o.22

t0.22
\4.22
la,22

l3
5-1

VOLTACE IXPUT IC DECA POWER SUPPLY
INPUT TO DECA POWER SUPPLY

ROLL TRIM ERROR FEEDBACK
P CH IR]M ERROR FEEDBACK
AUTOilATIC THRO'ILE LOGIC
+I5 VOC ]NPUT IO TNROTTLE ACTUAIOR

.22l'15 VDC FROM OECA roR

14.22

SOURCE OF REDIIOANI VOLIAGE FOR
I'ANUAL TNROTTLE LOGIC CKI

IIANUAL TBROTTLE LOGIC

tt +22l+15 VOC FRoM oECA P\YR

t0.22 ts5

SOURCE OF REDUNDAill VOLTACE FOR
MANIAL INROTTLE LOCLC C(T

MAN!AL THRO]TLE LOGIC

+6.2'r6.0/+5.6 VDC FR0M 0ECA

r0.21

3OUKCE OF fiEDUNDAIlT !O!TACT TNii
EESCEIT ENC IUIO O! OF' CKT

oEsc!Nr Etc riE .uT0 0r,0F. L!nic

23 VAC 3OO IZ sINGLE PHASE
.ROM PSA/ATCA POWER SL]PPLV
ISRU PGNS]465 SW 956

t0,22 ,1Ct IIAilUAL IHROTIIE EXCITAi ON

l-5

,,? VDC Di'C POWEI S!PILY SNURCE

[NLL TI T1 ERROK FEEOSACI
FrlCi i,Ir ERRCR FEEDaTC(

I0.79 VOC IRO[1 DECA PITR sUPPLY

\a,?2 I.I

-0,/9 IDC DlCA POi!EF 5!PFLY SOURCE

\c.27
N-5

, O-20 VCC OICA POWER SIPFLY SOURCE
ROLL iRi[: 

'RROR 
FEED8ACK

PITCI II il ERROR FEEDBACK

-6,2 VDC FROI.I DECA 9\!R 5IP'LY
10.22
10,22
la,22
1A,22

'6.2 YD' DECA ICWER SUPPLY SOURCE
ROI,L IRIM EAROR F':EDBAC(

AUr0tiarc TrR0riLE Locic

r-1

-0.79 VoC FnOil 0ECl PoWER SUPFLY

-0,2c vDc FRoM oEcA lrvR r!FPLY
t0,22
10,22

-0.20 vDc ceca powER sunPLY 50uRce
ROLL IRil/ ERROR TEE'AACX
PIICH IRII.I ERROR FE'DBACT

INPlT VOLTACE FOR.4,7 VDC B AS

!SEO IO CENERATE 15,6 VDC TO SEND

THIS 15 OffE OF fHREE SOURCE5

I6,2 
'C' 

FROiI DE'A FWR 5UP2LY

POWER O 
10 45379 ASA CKT BREAKER (VLMP) 

+223 vac FRDM ASA POWER SUPPLY ,4 

12 +12 VDC FROM ASA POWER SUPPLY 

+4 c FROM ASA POWER SUPPLV w 

14 -2 VDC FRDM ASA POWER SUPPLV 
‘ 

15 4: we FROM ASA POWER SUPPLY 

lb >12 VDC FROM ASA POWER SUPFLV 

2-5 c FROM 1.s AND 1654 

18 + 28 VDC FROM AEA POWER SUPPLV 

19 MDT USED 
20 N van FROM cw POWER SUPPLY 
21 29 VAC 3:» 400 HZ FROM ASA 

POWER SUPPLY 
22 +9 VDC FROM cw POWER SUPPLY 
2 m WA 400 HZ FROM AEA POWER 

SUPPLY 
24 20-115 VAC 500 HZ FROM 

16R2 AND 1655 
25 15— 75 VAC 4m] HZ FROM 

l3 AN D 16 53 
25 +4 VDC FROM AEA POWER SUPPLY 
2 4 +22 VA: 8 K HI FROM ASA POWER 

SUPPLV 
z m -2 we FROM AEA POWER SUPPLY 
29 1.5 VAC 5 KHZ FROM ASA POWER 

SUPPLY 
3 

3 

0 NOT USED 
26 VAC 600 HZ PHASE A FROM ATCA 

POWER SUPPLY 

u m 26 VAC 800 HZ PHASE B FROM ATCA 
POWER SUPPLY 

3 u 26 VA: 800 NZ PHASE I: FROM MCA 
POWER SUPPLV 

34 26 VAC 300 HZ NEUTRAL FROM 
ATCA POWER SUPPLY 

u m NUT USED 
3 n 23 VAC 2300 H2 SINGLE PHASE FROM 

ATCA POWER SUPPLV 

3 u 28 VAC 800 HZ SINGLE PHASE FRDM 
PsA/ATCA POWER SUPPLY THRU 
PGMS/AGS SWITCH 9st: 

3 m um uszn 
no'r USED J 

40 +25 vnc momma POWER SUPPLY 
3 0 

A1 -A.7 c FROM AYCA POWER 
SUPPLV 

42 MDT USED 

43 +6 we FROM ATCA POWER SUPPLY 

44 -6 V1“: FROM ATCA POWER SVPFLV 

45 +5 .3  VDC FROM AN?“ POWER 
SUPPLY 

‘ 6  -15 VDC FROM ATCA POWER SUPPLV 

DWS 
No 

10.18 
10.13 

10.13 

10.13 

10.18 

10 18 

1018 

10.18 

10.18 

10,17 

10,15 

10,17 

10,13 

10.15 

10.18 

10.13 
10.13 

10.15 
1016 

10,20 
10.20 
10.20 
10.20 
10.20 
10.20 
10.20 
10.20 
10‘20 
10‘20 
1020 
1010 

10. 20 

10.171 
10.20 
10.20 

1010.1 
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IABLE 10» 1!, ‘ SSS POWER DISTRIBUTION 

REFERENCE!) Tl): 

ASA TEMPERATURE CONTROL LIMIT 
PULSE ToRuUING SERVO AMPLIFIER 
PULSE TORQUING SERVO kMPLIFlER 
PULSE ToRouma SERVO AMPLIFIER 
PULSE ToRaumG SERVO AMFLIFIER 
ACCELEROMETER 
PULSE ToRuumG SERVO AMPLIFIER 
PULSE YORQUING SERVO AMPLIFIER 
FREQUENCV couNmow-u UNIT 
PULSE TORQmNG SERVO AMPLIFIER 
FREQUENCY coumbowu UNIV 
PULSE WRQUING SERVO AMPUFIER 
PULSE ToRQumc SERVO AMPUFIER 
PULSE mRQUWG SERVO AMPLIFIER 
PULSE TDRQUING SERVO AMPLIFIER 
PULSE TORQUING SERVO AMPLIFIER 
AECELEROMETER 
DEDA OPERATOR ERROR LIGHTING 

AEA TEST FMLURE, ENGINE on, 
AND ENGINE OFF POWER 

c&w RESET BUS To GYRO TEST 5w 115x 
ASA GYRO SPIN MOTOR POWER 

Cw! ENABLE BUS FUR PREAM P5 cAu‘a 
AEA WA 400 NZ POWER 

DEDA DmvT mSPLAv 

DEDA KEYBOARD 

DEDA LOGIC POWER 
ASA BVRG PIEKOFF EXCITATIQN 

DEDA LOGIC POWER 
ASA ACCELEROMEVER EXCITATIDN 

vAw RGA MOTOR POWER 
PITCH RGA MOTOR POWER 
ROLL REA MOTOR POWER 
YAW REA MoroR POWER 
PITCH RGA MOTOR POWER 
ROLL RGA Mama POWER 
vAw RGA MOTOR POWER 
FITCH REA MOTOR POWER 
RDLL REA MOTDR FOWER 
YAW RGA MOTOR NEUTRAL 
PITCH REA MOTOR NEUTRAL 
ROLL REA MOTOR NEUYRAL 

vAw REA MICRDSYN EXCITAYION 
PUSH RGA MICROSYN Excnnlon 
ROLL REA MICRDSYN EXCITATIDN 
ACA EXCHATIDN 
YAW ACA EXCITATION 
P|TCN ACA EXCIYATION 
ROLL ACA EXCITATIDN 

YAW ACA AND RGA INPUT SIGNAL" GAINS 
vAw AEA ATT INPUT SIGNAL 
PITCH ACA AND RGA INPUY SIGNIAL GAINS 
PHCH AEA ATT INPUT S|GNAL GAINS 
RoLL ADA AND RGA INPUT SIGNAL GAINS 
ROLL AEA ATT INPUT SIGNAL GAINS 
YAW MODE CONTROL sw 1155 
PITCH MODE CONTROL sw 1153 
ROLL MODE CONTROL SW 1154 
WM 2/4 PoTCLH 22/4 JET 

ET 
AGE LDEADBAND SWITCHING 
RELAV DRWER 
RELAV DRIVER Asc ENG uM/UFF 
Rcs FREAMF Bus VOLTAGE 
Rcs PREAMP BIAS VOLTAGE SOURCE 
Rcs PREAMP BIAS VDLTAGE 

+6 VDC ATcA POWER SUPPLY SDURCE 
PITCH LIMlYER 
ROLL AND VAW LI-MWER 
ATTITUDE AND RATE INPUT BUFFER 
AMP, mPUT SU 
AMP, DEADBAMD MMRROW 
MODULATOR, PULSE RAT 
STRDBE Ann KEV DEMODULATOR 
“)1e AND KEY DEMODULAYDR 
AMP, DEADBAND, WIuE 
ZERO cRossmG DETECTOR 0. 5V REF 
ZERD CROSSING DETECTOR 0. 4 v REF 
DRIVER 
PRIMARY RPRLEAMP. ABORT PREAMP Am: 

DRIVER SOLENOID 
'6 VDC A‘A'CAE PDWER SUPPLY SOURCE 
PIYCN LIMITS 
ROLL AND VAW LIMITER 
AMP IMPUY SUMM!" 
AMP, DEADBAND, NARROW 
STROBE AND KEY DEMODULAYDR 
STRCIBE AND KEY DEMODULAI'OR 
AMP, DEADBAND WID DE 
AM P ABSOLUTE VALUE 
ZERD CROSSING DE‘IEETOR 0.5 v REF 
ZERD CROSSING UEYED’OR n. 4 v REF 
DRIVER REL v 
PRIMARY FREAMP, ABORT PREAMP, 

AND DRIVER SOLENOID 
+4 3 VDc ATCA POWER SUPPLY sounc: 
AMP ABSOLUTE VALUE 
ZEOR CROSSING DETECTOR o. SVREF 
ZERO CROSSING DETECTOR 0. 4 v REF 
Asc Em; AUTO Ora/07F CKT 
Asc ENG AUTO ON/OFF CKT 
-15 we ATcA POWER SUPPLY SOURCE 
LMP AcA VOLTAGE SOURCE 
LMP TYCA VOLI’AGE SOURCE 
VAW ACA CHANNEL 
PITCH MIA CKANNEL 
ROLL AcA CHANNEL 
PITCH LIMITER 
AYTIYUDE AMDE RAYE INPUT BUFFER 
FlLYER ACT 
AMP. INPUT ISUMMING 
AMP, DEADEAMD MARROW 
MODULAIOH, PULSE RAT 
SYRDBE AND KEY DEMODULATOR 
STROSE AND KEY DEMODULATOR 
AMP, DEADBAMD. WIDE 

z yRAMSLATxau SW 
v YRAMSLATIUH 5w 
X IRAHSLATIO 
ASc ENG Auto bulwark? EKT 

10-21 

O 
4 r  

x. m 
a a 

w o 
u- .4 

52 

u- m 
m a 

w u- 
u- q 

6 m 

6 w 

b m 

6 «a 

POWER 

«15 vi): FROM ATCA POWER 
SUPPLY 

28 vol: PRIMARY POWER INPUT TO 
ATAC POWER SUPPLY FROM AGES 

23 VDC REDUNDANY ‘ 4.7 VDC 
BIAS POWER SUPPLY WPUT 

+26 c AVAILABLE DNLV WHEN 
DESCENY ENGINE ls ARMED 

NOTE 
THE +25 Vac OM DWG 10.21 KZ 
AND we 10.17 cZz ARE THE 

SAME POWER SOURCE 
NUT nsED 
~15 vuc mPUT To DEcA POWER 

SUPPLY WHEN DESCENT ENGINE 
(s ARMED THAT EVPASSES AYCA 
POWER FAILURE RELAY 

115 VA: 400 HZ iNPuT T0 DEEA 
POWER SUPPLY WHEN DESCENT 
ENGINE IS ARMED 

+4 .3 VDC INPUT TO DECA POWER 
su PPLV AND INTERNAL DECA 
CKTS WHEN DESCENT ENGINE 
ls ARMED 

>15 VDC INPUT To DECA POWER 
SUPPLY AND IMERMAL DEcA 
CKTS WHEN DESCENT ENGINE 
IS ARMED 

+15 vnc |NPUT T0 DECA POWER 
SPU PLY AND MIERNAL DECA 
5X15 WHEN DESCENT ENGWE 
I5 ARMED 

-22/-15 VDC FROM DECA PWR 
SUPPLY 

+22/415 VDC FROM DEEA PWR 
SUPPLY 

H). 2/46 0/+5 5 VDC FROM DECA POWER SUPPLY 

not USED 
not USED 
now USED 
28 VFACO BOD HZ SINGLE PHASE 

PEA/A TCA POWER SUPPLY THRu PGNS/AGS SW 956 
+6.2 vbc FROM DECA PWR SUPFLV 

+0.79 c FROM DECA PWR SUPPLV 

+0.20 voc FROM DECA VWR SUPPLY 

~62 VDC FROM DECA FWR SUPPLY 

~0J9 VDC FROM DECA PWR SUPPLY 

43.29 VDC FROM DELTA PWR SUPPLY 

a s :3 
N

 

c-s 
M-7 
J-9 
5—3 
5-5 
5-3 
F-B 
E-6 
B»; 
F-7 
5-4 
u-7 
F-I 
5—8 
0-5 
0-3 
F—7 
F»5 
F-3 
s-a 
F-& 

10.17.: F—7 

10.172 F-Z 

10 17 3 F-S 
10. 21 P-7 
10.21 K-7 
10.21 KJ 
1021 J-E 
10.21 Km 
10.22 I—4 

0.22 I-2 
10.22 F4: 

10.173 5-3 

10,115 F-b 
10.21 I-2 

10.113 E~4 
10.21 [-2 

0.22 U-S 
10‘22 u-1 
10.22 5-4 
1022 54 
10.22 R-é 
10‘22 L-a 
1022 L4 
10.22 L-2 
10.22 H! 

10.17 3 F-S 
In 21 H 
10.22 S-b 
0,22 [(-4 

10.22 R-l 
10.22 0-5 
1022 0-2 
30.22 K-B 
10.22 F-5 

10.17.: F-3 
.21 1-3 

10.22 5—4 
0.22 5-1 

10.22 0-5 
10.22 0-2 
10.22 K»? 
10.22 F-5 

10‘17 3 A~7 
10.22 I-5 

10.17.; A-7 
10.22 (-5 

1047.3 A-3 
1021 R43 

10.22 N-h 

10.17,} A-Z 
10.2? 7-5 
10.22 1-1 

10.17.; A-l 
10.22 M-5 1022 "1-3 

REFERENCE!) TO: 

+15 VDI: ATCA POWER SUPPLY SOURCE 
LMP ACA VOLTAGE SOURCE 
LMP YYCA VOLTAGE SOURCE 
vAw ACA CHANNEL 
FITCH ADA CHANNEL 
RDLL ACA CHANNEL 
PITCH LIMITER 
ATTITUDE AND RAH: INPUY BUFFER 
FILTER ATIC 
AMP INPUT, VSUMMIMG 
AMP, DEADBAMD, NARROW 
MODULATOR, PULSE Rmo 
STRUBE AND KEY DEMODULATGR 
AMP DEADBAND wauE 
SUMMING AMP, 2 Anna 
AMP ABSOLUTE VALUE 
+2 TRANSLATION VOLTAGE 
+v TRANSLATION VOLTAGE 
+x TRANSLATION VOLYAGE 
ASC ENG AUTO oil/OFF 
Asc ENG AUTO ON/DFF CA 1- K14 
PRIMARY POWER INPUT T0 ATCA 

POWER SUP 

INPUT VOLTAGE FDR -4 .7 VB: BIAS 
POWER SUPPLY 

23 VD: INPUT To DECA POWER SUPPLY 
DESCENT ENGINE Auw Ora/OFF LOGIC 
DECA K21 . FH’CH 'rfilM FAIL 
DECA K22 - ROLL TRIM FML 
DECA K3 - MANUAL DES ENGINE DFF 
DEcA K26 — ATCA POWER FAIL MONITOR 
DECA- K22- ROLL TRIM FA L 
DECA K- 21- FITCH TRIM FAIL 
23 val: INPUT ‘m THROTTLE AcmAmR 

USED To GEMERATE +5.5 VDC 10 SEND 
To DESCENT ENGINE UM/OFF CKT‘ 
THlS IS ONE OF THREE SOURCES 
FOR WAT CKT 

VOLTAGE INPUT To AUXILIARY POWER 
SUPPLY AND H) GIMBAL aE ASSEMBLV 

VOLTAGE INPUY R70 PWR FAILURE 
EDMPA RA YR 

INPUT To DECA POWER SUPPLY 

HZ SWITCH 
PITCH 400 Hz Swnch 
SYNC GEN ERAT 
AUTOMATIC THROTTLE LOGIC 
ROLL TRIM coMBmAnoN AND MALFuucou LUGIC 
PITCR TRIM cuMBmATIoM AND 

MALFUMCTIDN LOGIC 
AUTOMATlC YHROTTLE LOGIC 
voLrAGE INPUT TD DECA POWER SUPPLY 
INPUT T0 DEDA PowER SUPPLV 
sc GENERATOR 
ROLL 400 NZ SWITCH 
Pmm 400 HZ swncn 
ROLL mm ERROR FEEDBACK 
Pl‘rcu TRIM ERROR FEEDBACK 
AUTOMATIC THROTTLE Lot: 
-15 VDC INPUT To THRMILE AcruAToR 
VOLTAGE INPUT to DEEA POWER SUPPLV INPUT Tl) DECA POWER SUP PYL 
RULL 4m? HZ SWITCH 
PITCH 400 HZ SWIYCH 
ROLL TRIM ERROR FEEDBACK 
PH’CN 1mm ERROR FEEDBACK 
AUTOMATIC THROTTLEL LDGI 
+15 c )MPUT To TNRUTTLE ACTUATOR 
SOURCE OF REDUNDANT VOLTAGE FuR 

MUAL YHROTTLE LDGI cc 
MANUAL THROTTLE LOGIC 
SOURCE OF REDUMDANT VOLTAGE FOR 

AL THROTTLE LOG! 
MANUAL THROTTLE Lomc 
SOURCE OF REDUNDAMT VOLTAGE FOR 

DESCENT ENG AUTO Uri/OFF CKT 
DESCENT ENGINE Aum DN/DFF LOGIC 

TTCA MANUAL THROTTLE ExaTmn 

+6.2 VDC DECA POWER SUPPLY SOURCE 
ROLL TRIM ERR 
PITCH TRIM ERROR 
RDLL YRIM ERROR FEEDBACK 
PIYCH TRIM ERROR FEEDBACK 
+0 79 VDc DEEA POWER SUPPLY SOURCE ROLL TR|M ERRD 
PITCH TRIM ERROR 
+0.20 c DECA POWER SUPPLY SOURCE ROLL ‘YRIM ERROR FEEDBACK 
PITCH TRIM ERROR FEEDBACK 
-b 2 VDC DECA POWER SUPPLY SOURCE 
ROLL TRIM ERROR FEED 
PITCH TRIM ERROR FEEDfiiACKK AuwMAnc THRO'ITLE LOGIC 
AUTDMATIC YHROTYLE LOGIC 
-D. 79 VD: FROM RDECA POWER SUPPLY 
ROLL TRIM ERR 
PITCH TRIM ERROR .—.‘. 
-0.20 VDC DECA POWER SUPPLV SOURCE 
ROLL TRIM ERROR FEEDBACK 
mu» TRIM ERROR FEEDBACK 
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TABLE 1O-III.- LGC DOW\LINK LM-]

WORD NUMBER FIRSI REGISTER

1

2

3

4
5

6

7

8

9
10
11
1a

t3
i4
L5
16
L7
18
i9
20
21.
22
23
24

DOWNLIST ID
IJ'I X POSITION
LM Y POSITION
LM Z POSITION
LM EPOCH TIME MSB
LM X VELOCITY
LM Y VELOCITY
LM Z VELOCITY
LM EPOCH TIME LSB
CM X POSITION CAL
CM Y POSITION CAL
CM Z POSITION CAL
CM EPOCH TIME MSB
CM X VELOCITY CAL
CM Y VELOCITY CAL
CM Z VELOCITY CAL
CM EPOCH TIME LSB
COI'4PNUMB

UPVERB

UPBUFF+O
UPBUFF+2
UPBUFF+4
UPBUFF+6
UPBUFF+8D
UPBUFF+10D
UPBUFF+1 2D

UPBUFF+14D
UPBUFF+16D
UPBUFF+18D
SPARE

SPARE
SPARE
K FACTOR MSB
LM CURRENT WEIGHT
RSBBQ

RR CDU SFIAFT

ACTUAL PIPA Y
ACTUAL CDU X
ACTUAL CDU Z

FLAGI^JORD 0

FLAGWORD 2
FLAGWORD 4
FLAGWORD 6
FLAGWORD 8D
DSPTAB +0
DSPTAB +2
DSPTAB +4
DSPTAB +6
DSPTAB +8D
DSPTAB +10D

SECOND REGISTER

SYNC BITS C77]40-OCTAL)
GARBAGE
GARBAGE

GARBAGE

GARBAGE
GARBAGE

GARBAGE
GARBAGE

GARBAGE
GARBAGE
GARBAGE

GARBAGE
GARRAGE

GARBAGE
GARBAGE

GARBAGE

GARiIAGE
UPOLDMOD

UPCOUNT
UPBUFF+L
UPBUFF+l
UPBUFF+5
UPBUFF+7
UPBUFF+9D
UPBUFF+1].D
UPBUFF+i 5D
UPBUFF+15D
UPBUFF+17D
UPBUFF+19D
SPARE
CDADE

SPARE
K FACTOR LSB
LM CURRENT UJEIGHT LSB
RSBBQ+1

ACTUAL PIPA X

ACTUAL PLPA Z

ACUTAL CDU Y

RR CDU TRUNNION
FLAGWORD 1

FLAGWORD ]
FLAGWORD 5

FLAGWORD 7
FLAGWORD 9D
DSPTAB +1
DSPTAB +]
DSPTAB +5
DSPTAB +7
DSPTAB +9D
DSPTAB +11D

OE

BY LM

BY LM

BY LM

CAL BY LM

tsY LM

BY LM

BY LM

CAL BY L,I'l

MSB

zo
1-7

28
29
30
3L
32
33
3+
35
36
37
58
39
40
4L
42
43
44
45
46
u7

\t
48
49
50

10 -41

L

LM, AGS iNITIALI ZATiON/UPDATE

L

TABLE lO—III.— LGC DOWNLINK 

LM‘ AGS INITIALI ZATI ON/UPDATE 

‘WORD NUMBER FIRST REGISTER . SECOND REGISTER 

1 DOWNLIST ID SYNC BITS (77340—OCTAL) 
2 LM x POSITION GARBAGE 
3 LM Y POSITION GARBAGE 
4 uw 2 POSITION GARBAGE 
5 LM EPOCH TIME MSB GARBAGE 
6 LM x VELOCITY GARBAGE 
7 LM Y VELOCITY GARBAGE 
8 LM 2 VELOCITY GARBAGE 
9 LM EPOCH TIME LSB GARBAGE 

10 CM x POSITION CAL BY LM GARBAGE 
11 CM Y POSITION CAL BY LM GARBAGE 
12 . CM 2 POSITION CAL BY LM GARBAGE 
137 CM EPOCH TIME MSB CAL BY LM GARBAGE 
14 7 CM x VELOCITY CAL BY LM GARBAGE 
15 CM Y VELOCITY CAL BY LM GARBAGE 
16 CM 2 VELOCITY CAL BY LM GARBAGE 
17 CM EPOCH TIME LSB CAL BY uw GARBAGE 
18 COMPNUMB UPOLDMOD 
19 UPVERB UPCOUNT 
20 ‘ 'UPBUFF+0 UPBUFF+1 
21 UPBUFF+2 -UPBUFF+3 
22 V UPBUFF+4 UPBUFF+5 
23 . \UPBUFF+6 UPBUFF+7 
24 UPBUFF+8D UPBUFF+9D 
25 UPBUFF+10D UPBUFF+11D 
26 UPBUFF+12D UPBUFF+13D 
27 UPBUFF+14D UPBUFF+15D 
28 UPBUFF+16D UPBUFF+17D 
29 UPBUFF+18D UPBUFF+19D 
30 SPARE SPARE, 
31 SPARE SPARE 
32 SPARE SPARE- 
33 K FACTOR MSB K FACTOR LSB , 
34 LM CURRENT WEIGHT MSB LM CURRENT WEIGHT LSB 
35 RSBBQ RSBBQ+1 
36 7 RR CDU SHAFT ACTUAL PIPA x 
37 ACTUAL PIPA Y ACTUAL PIPA z 
38 ACTUAL CDU x ACUIAL CDU Y 
39 ' ACTUAL CDU 2 RR CDU TRUNNION 
40 FLAGWORD 0 FLAGWORD 1 
41 FLAGWORD 2 FLAGWORD 3 
42 FLAGWORD 4 FLAGWORD 5 
#3 'FLAGWORD 6 FLAGWORD 7 
#4 FLAGWORD 8D FLAGWORD 9D 
45 DSPTAB +0 DSPTAB +1 
46 , DSPTAB +2 DSPTAB +3 
47 VDSPTAB +4 ‘DSPTAB +5 
48 DSPTAB +6 DSPTAB +7 
49 DSPTAB +8D DSPTAB +9D 
50 DSPTAB +100 DSPTAB +119 

10-41 



TAiILE 10-i I1.- LGC DOvJl'iLIilr' - COr"lTIlirlEt)

LM AGS INITIALIZATION/UPDATE - CONTlNUED

Lrq-l t-
F]RST REGISTE.R

TIME 2
LAT CAL LM ST VEC X POS

LAT CAL LM ST VEC Y POS

LAT CAL LM ST VEC Z POs
I-AT CAL LM ST VEC X VEL
IAT CAL LM ST VEC Y VEL
LAT CAL LM ST VEC Z VEL
STATE VECTOR TIME MSB

GARBAGE
DESIRED CDU Y INTEP.I4ED
BODY RATE (P)
BODY RATE (R)
SPARE

REDO CNTR
DESIFIED CDU Y FINAL
SPARE
SPARE

CC)I'4PNUMB

UPVERB
UPBUFF+0
UPtsUFF+2
UPBUFF+4
UPBUFF+6
UPBUFF+8D
UPBUFF+10D
UPtsUFF+12D
UPBUFF+14D
UPtsUFF+16D
UPBUFF+18D
SPARE
SPARE
SPARE
RADMODES

SUMRATE (Q)
CADRFLSH
CADRFLSH+2
FAILREG +1
ACTUAL CDU X
ACTUAL CDU Z
IMODES 30
CHANNEL 11
CI-IANNEL 13
CFANNEL ]O
CHANNEL 32
DSPTAB +0
DSPTAts +2
DSPTAB +4
DSPTAB +6
DSPTAB +8D
DSPTAts +10D

SECQND REGISTER

TIME 1

I-AT CAL LM ST VEC X POS

LAT CAL LM ST VEC Y POS

LAT CAL LM ST VEC Z POS

LAT CAL LM ST VEC X VEL
LAT CAL LM ST VEC Y VEL
LAT CAL LM ST VEC Z VEL
STATE VECTOR TIME LSB

DESIRED CDU X INTERMED

DESIRED CDU Z INTERMED
BODY RArE (Q)
GARBAGE
SPARE

DESIRED CDU X FINIAL
DESIP.ED CDU Z FINAL
SPARE

SPARE

UPOLDMOD

UPCOUNT
UPBUFF+1
UPBUFF+3
UPBUFF+5
UPBUFF+7
UPBUFF+9D
UPBUFF+1 1D

UPBUFF+1]D
UPBUFF+15D
UPBUFF+17D
UPBUFF+19D
SPARE
SPARE
SPARE
DAPBOOLS

SUMRATE (R)
CADRFLSH+1
FAI LREG
FAILREG +2
ACTUAL CDU Y

RR CDU TRUNNION
IMODES ]]
CMNNEL 12
CI-IANNEL 14
CFIANNEL 31
CFIANNEL 3]
DSPTAB +1
DSPTAts +3
DSPTAB +5
DSPTAB +7
DSPTAB +9D
DSPTAB +1lD

51-
q,
qz

54
55
56
57
58
59
60
bl
62
63

MSB

MSB
MSB

MSB
MSB
MSB

LSB

L-CB

LSB

LSts
LSB

LSE

64
65
66
67
68
69
70
7.t '

72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100

t0-42

I

I

I
I

I

I

I

I
t
1

I

I
I

I
t

I

I

I
t

I

J
I

I

I

I
I
I

I

I
t
I

I

I

WORD NUMBER

I

L

\_,

TABLE 1 0 - I I I . -  LGC DOWNLINK - CONTINUED LM-3 

LM AGS INITIALIZATION/UPDATE — CONTINUED 

WORD NUMBER FIRST REGISTER SECOND REGISTER 

51 TIME 2 TIME 1 
52 LAT CAL LM ST VEC x POS MSB LAT CAL um ST VEC x POS LSB 
53 LAT CAL LM ST VEC Y POS MSB LAT CAL LM ST VEC Y POS LSB 
54 LAT CAL LM ST VEC 2 P03 MSB LAT CAL LM ST VEC 2 P05 LSB 
55 LAT CAL um ST VEC x VEL MSB LAT CAL um ST VEC x VEL LSB 
56 LAT CAL LM ST VEC Y VEL MSB LAT CAL LM ST VEC Y VEL LSB 
57 LAT CAL LM ST VEC z VEL MSB LAT CAL LM ST VEC z VEL LSB 
58 STATE VECTOR TIME MSB STATE VECTOR TIME LSB 
59 GARBAGE DESIRED CDU x INTERMED 
60 DESIRED CDU Y INTERMED DESIRED cou z INTERMED 
61 BODY RATE (P) BODY RATE (Q) 
62 BODY RATE (R) GARBAGE 
63 SPARE SPARE‘ 
‘64 REDO CNTR DESIRED CDU x FINAL 
65 DESIRED CDU Y FINAL DESIRED cou 2 FINAL 
66 SPARE SPARE 
67 - SPARE SPARE 
68 COMPNUMB UPOLDMOD 
69 UPVERB UPCOUNT 
70 UPBUFF+D UPBUFF+1 
7 I -  UPBUFF+2 UPBUFF+3 
72 UPBUFF+4 UPBUFF+5 
73 UPBUFF+6 UPBUFF+7 
74 UPBUFF+8D UPBUFF+9D 
75 UPBUFF+10D UPBUFF+11D 
76 UPBUFF+12D UPBUFF+13D 
77 UPBUFF+14D UPBUFF+lSD 
78 UPBUFF+16D UPBUFF+17D 
79 UPBUFF+18D UPBUFF+19D 
80 SPARE SPARE 
81 SPARE SPARE 
82 SPARE SPARE 
83 RADMODES q_ DAPBOOLS 
84 SUMRATE (Q) ‘ SUMRATE (R) 
85 CADRFLSH CADRFLSH+1 
86 CADRFLSH+2 FAILREG 
87 FAILREG +1 FAILREG +2 
88 ACTUAL CDU x ACTUAL CDU Y 
89 ACTUAL CDU 2 RR cou TRUNNION 
90 IMODES 3o IMODES 33 
91 CHANNEL 11 CHANNEL 12 
92 CHANNEL 13 CHANNEL 14 
93 CHANNEL 30 CHANNEL 31 
9A CHANNEL 32 CHANNEL 33 
95 DSPTAB +0 DSPTAB +1 
96 DSPTAB +2 DSPTAB +3 
97 DSPTAB +4 DSPTAB +5 
98 DSPTAB +6 DSPTAB +7 
99 DSPTAB +80 ‘ DSPTAB +90 

100 DSPTAB +100 DSPTAB +110 

10 -42 



TABLE 1O-III.- LGC DOWNLINK - CONTINUED LM-3

LM POWERED

WORD NUMBER FIRST REGISTER

DOWNLIST I.D.
LAT CAL CM ST VEC X POS MSB
LAT CAL CM ST VEC Y POS MSB
LAT CAL CM ST VEC Z POS MSB
LAT CAL CM ST VEC X VEL MSB
I-AT CAL CM ST VEC Y VEL MSB
I.AT CAL CM ST VEC Z VEL MsB
STATE VECTOR TIME MSB
GARBAGE
DESIRED CDU Y TI'JTERI4ED
BODY RATE (P)
tsODY RATE (R)
RR TRUNNIO{ ERROR

LR VEL X (RAW DATA)
LR VEL Z (RAW DATA)
TIME OF EVENT MSB
RR RANGE (RAW DATA)
REFSMMAT ROW 1 COL 1 MSB
REFSI,MAT ROW 1 COL 2 MSB
REFSMI4AT ROW 1 COL 3 MSB
REFSI"MAT ROW 2 COL 1 MSB
REFSI"IMAT ROW 2 COL 2 MSB
REFSI'4I\4AT ROW 2 COL 3 MSB
GDT/2 X MSB
GDT/2 Y MSB
GDT/2 Z MSB
REDO CNTR

DESIRED CDU Y FII\AL
Of'4EGADP

OI.4EGADR

VRPREV X MSB
VRPREV Y MSts

VRPREV Z MSB
LJ"l CURRENT WEIGHT MSB
RSBBQ
RR CDU SI-IAFT
ACTUAL PIPA Y
ACTUAL CDU X
ACTUAL CDU Z

FI-AGWORD O

FI.AGWORD 2
FLAGWORD 4
FI-AGV,IORD 6
FI.AGWORD 8D
DSPTAB +0
DSPTAB +2
DSPTAB +4
DSPTAB +5
DSPTAB +8D
DSPTAB +lOD

SECOND REGISTER

SYNC BITS (77340-OCTAL)
LAT CAL CM ST VEC X POS LSB
LAT CAL CM ST VEC Y POS LSB
LAT CAL CM ST VEC Z POS LSB
I-AT CAL CM ST VEC X VEL LSB
LAT CAL CM ST VEC Y VEL LSts
LAT CAL CM ST VEC Z VEL LSB
STATE VECTOR TIME LSB
DESIRED CDU X INTERMED

DESIRED CDU Z INTERMED
BODY RATE (Q)
GARBAGE
RR SFIAFT ERROR

LR VEL Y (RAW DATA)
LR RAIIGE (RAW DATA)
TIME OF EVENT LSB
RR RANGE RATE (RAW DATA)
REFSI"MAT ROW I COL 1 LSB
REFSI"MAT ROV'I 1 COL 2 LSB
REFSI,IIVIAT ROW 1 COL 3 LSB
REFSl"ll,tAT ROW 2 COL I LSB
REFSM''TAT ROW 2 COL 2 LSB
REFSI.'MAT ROW 2 COL 3 LSB
GDT/2 X LSB
GDT/2 Y LSB
GDl/2 Z L'B
DESIRED CDU X FII\AL
DESIRED CDU Z FII\AL
OMEGADQ

GARBAGE
VRPREV X LSB
VRPREV Y LSB
VRPREV Z LSts
LM CURRENT WEIGHT LSB
RSBBQ+1
ACTUAL PIPA X
ACTUAL PIPA Z

ACTUAL CDU Y

RR CDU TRUNNION
FLAGWORD 1

FI-AGI^,ORD 3

FI.AGWORD 5
FLAGWORD 7
FI.AGWORD 9D
DSPTAB +1
DSPTAB +3
DSPTAB +5
DSPTAB +7
DSPTAB +9D
DSPTAB +11D

I
2

3
4
5

6
7
8

9
10
11
L2
L3
14
15
16
L7
18
19
20
2L
22
23
24
25
26
27
28
29
30
3L
32
33
34
35
36
37
,8
39
40
41
42
+3
44
45
46
47
48
49
50.

,i
:

.;

L0-43

L

L) 

g 
m m  

‘ WORD NUMBER 
L

D
W

N
O

‘
I

W
-

l
-

‘
U

I
N

I
-

I
 

FIRST REGISTER_ 

DOWNLIST 1.0 .  
LAT CAL CM ST VEC x POS M53 
LAT CAL CM ST VEC Y POS MSB 
LAT CAL CM ST vec 2 P05 MSB 
LAT CAL CM ST VEC x VEL MSB 
LAT CAL CM ST VEC Y VEL MSB 
LAT CAL CM ST VEC z VEL MSB 
STATE VECTOR TIME MSB 
GARBAGE 
DESIRED cou Y INTERMED 
BODY RATE (P) 
BODY RATE (R) 
RR TRUNNION ERROR 
LR VEL x (RAW DAnA) 
LR VEL 2 (RAW DATA) 
TIME OF EVENT MSB 
RR RANGE (RAw DATA) 
REFSMMAT ROW 1 COL 1 M53 
REFSMMAT ROW 1 COL 2 M53 
REFSMMAT ROW 1 COL 3 M58 
REFSMMAT ROW 2 COL 1 M58 
REFSMMAT ROW 2 COL 2 M53 
REFSMMAT ROW 2 COL 3 MSB 
GOT/2 x MSB 
GDT/2 Y MSB 
GDT/2 2 M53 
REDO CNTR 
DESIRED cou Y FINAL 
OMEGADP 
OMEGADR 
VRPREV x MSB 
VRPREV Y MSB 
VRPREV 2 M53 
LM CURRENT WEIGHT MSB 
RSBBQ 
RR cou SHAFT 
ACTUAL PIPA Y 
ACTUAL cou x 
ACTUAL cou z 
FLAGWORD o 
FLAGWORD 2 
FLAGWORD n 
FLAGWORD 6 
FLAGWORD so 
DSPTAB +0 
DSPTAB +2 
DSPTAB +# 
DSPTAB +6 
DSPTAB +8D 
DSPTAB +100 

10-43 

TABLE 1 0 - I I I . -  LGC DOWNLINK - CONTINUED LM-3 

SECOND REGISTER 

SYNC BITS (77340-OCTAL) 
LAT CAL CM ST VEC x POS LSB 
LAT CAL CM ST VEC Y POS LSB 
LAT CAL CM ST VEC 2 P05 LSB 
LAT CAL CM ST VEC x VEL LSB 
LAT CAL CM ST VEC Y VEL LSB 
LAT CAL CM ST VEC z VEL LSB 
STATE VECTOR TIME LSB 
DESIRED cou x INTERMED 
DESIRED CDU z INTERMED 
BODY RATE (Q) 
GARBAGE 
RR SHAFT ERROR 
LR VEL Y (RAW DATA) 
LR RANGE (RAW DATA) 
TIME OF EVENT LSB 
RR RANGE RATE (RAW DATA) 
REFSMMAT ROW 1 COL 1 L53 
REFSMMAT ROW 1 COL 2 L53 
REFSMMAT Row 1 COL 3 L58 
REFSMMAT ROW 2 COL 1 L53 
REFSMMAT ROW 2 COL 2 L53 
REFSMMAT ROW 2 COL 3 L58 
GOT/2 x LSB 
GDT/2 Y LSB 
GDT/2 2 L58 
DESIRED cou x FINAL 
DESIRED CDU 2 FINAL 
OMEGADQ 
GARBAGE 
VRPREV x LSB 
VRPREV Y LSB 
VRPREV 2 L58 
LM CURRENT WEIGHT LSB 
RSBBQ+1 
ACTUAL PIPA x 
ACTUAL PIPA z 
ACTUAL cou Y 
RR cou TRUNNION 
FLAGWORD‘I 
FLAGWORD 3 
FLAGWQRD 5 
FLAGWORD 7 
FLAGWORD 90 
DSPTAB +1 
DSPTAB +3 
DSPTAB +5 
DSPIAB +7 
DSPTAB +90 
DSPTAB +110 



TABLE 1O-III.- LGC DOWNLINK - CONTINUED w-3

SECOND REGISTER

e
LM POWERED - CONTINUED

WORD NUMBER FIRST REGISTER

51
52
q<

54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
7L
72
73
7+
75
76
77
78
79
80
B1

82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100

T]ME 2

LAT
LAT
LAT
LAT
LAT
I.AT

POS

POS

POS

VEL
VEL
VEL

STATE VECTOR TIME MSB

GARBAGE
DESIRED CDU Y INTERMED
BoDY RATE (P)
BODY RATE (R)
RR TRUNNION ERROR

LR VEL X (RAW DATA)
LR VEL Z (RAW DATA)
TIGN MSB

VGX MSB

VGY MSB

VGZ MSB

CENTRAL ANGLE MSB

PIPTIME 1 MSB

DELV X MSB
DELV Y MSB

DELV Z MSB
TGO MSB

COMMANDS TO DECA MSB

TPI TIME MSB
TPI DELTA VEL X MSB
TPI DELTA VEL Y MSB
TPI DELTA VEL Z MSB

ELEVATION AI\GLE MSB
TPF TIME MSB

RADMODES

Mo\4ENT oFFSET (Q)
CADRFLSH
CADRFLSH +2
FAILREG +1
ACTUAL CDU X
ACTUAL CDU Z

IMODES ]O
CFANNEL 11
CI.IANNEL 1]
CFIANNEL 50
CHANNEL ]2
DSPTAB +O

DSPTAB +2
DSPTAB +4
DSPTAB +6
DSPTAB +8D
DSPTAB +10D

TiME 1

LAT CAL LM ST VEC X POS LSB

LAT CAL LM ST VEC Y POS LSO

LAT CAL LM ST VEC Z POS LSB

LAT CAL LM ST VEC X VEL LS-
LAT CAL LM ST VEC Y VEL LSD

LAT CAL LM ST VEC Z VEL LSD

STATE VECTOR TII'4E LSB

DESIRED CDU X INTERMED

DESIRED CDU Z INTERMED

BODY RATE (Q)
GARBAGE
RR SF]AFT ERROR

LR VEL Y (RAW DATA)
LR RANGE (RAW DATA)
TIGN LSB
VGX LSB
VGY LSB

VGZ LSB

CENTRAL ANGLE LSB

PIPTIME 1 LSB
DELV X LSB

DELV Y LSB
DELV Z LSB
TGO LSB
COMMANDS TO DSCA LSo
TPI TIME LSB
TPI DELTA VEL X LS3
TPI DELTA VEL Y LSB

TPI DELTA VEL Z LS3
ELEVATION ANGLE LS3
TPF TIME LSB
DAPBOOLS

MO,'"1ENT OFFSET (R)
CADRFLSH +1
FAI LREG

FAILREG +2
ACTUAL CDU Y

RR CDU TRUNNION
IMODES ]]
CFIANNEL 12
CFTANNEL 14
CFIANNEL ]1
CHAI\NEL ,,
DSPTAB +1
DSPTAB +]
DSPTAB +5
DSPTAB +7
DSPTAB +9D
DSPTAB +1 lD

CAL LM ST

CAL LM ST

CAL LM ST

CAL LM ST

CAL LM ST
CAL LM ST

VEC

VEC
VEC

VEC

VEC

VEC

MSB

MSts

MSB

MSB

MSB
MSB

X
Y

Z

X
Y

Z

t0-44 L\

L

WORD NUMBER 

51 
52 , 
53] 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 

TABLE 1 0 - I I I . -  LGC DOWNLINK - CONTINUED - UW—3 

LM POWERED - CONTINUED 

FIRST REGISTER 

‘TIME‘2 
LAT CAL LM ST VEC x POS MSB 
LAT CAL uw ST VEC Y POS MSB 
LAT CAL LM ST VEC Z POS MSB 
LAT CAL LM ST VEC x VEL MSB 
LAT CAL LM ST VEC Y VEL MSB 
LAT CAL LM ST VEC z VEL MSB 
STATE VECTOR TIME MSB 
GARBAGE 
DESIRED CDU Y INTERMED 
BODY RATE (P) 
BODY RATE (R) 
RR TRUNNION ERROR 
LR VEL x (RAW DATA) 
LR VEL 2 (RAW DATA) 
TIGN MSB 

'vex MSB 
VGY MSB 
vez MSB 
CENTRAL ANGLE MSB 
PIPTIME 1 MSB 
DELV x MSB 

'DELV Y MSB 
DELV 2 M53 
TGO MSB 
COMMANDS T0 DECA MSB 
TPI TIME MSB 
TPI DELTA VEL x MSB 
TPI DELTA VEL Y MSB 
TPI DELTA VEL 2 M53 
ELEVATION ANGLE MSB 
TPF TIME MSB 
RADMODES 
MOMENT OFFSET (Q) 
CADRFLSH 
CADRFLSH +2 
FAILREG +1 
ACTUAL CDU x 
ACTUAL CDU z 
IMODES 30 
CHANNEL 11' 
CHANNEL 13 
CHANNEL 30 
CHANNEL 32 
DSPTAB +0 
DSPTAB +2 
DSPTAB +4 
DSPTAB +6 
DSPTAB +8D~ 
DSPTAB 4100 

10-44 

SECOND REGISTER 

TIME 1 
LAT CAL LM ST VEC X POS 
LAT CAL UW ST VEC Y POS 

' LAT CAL LM ST VEC Z POS 
LAT CAL LM ST VEC X VEL 

‘ LAT CAL_LM ST VEC Y VEL 
LAT CAL LM ST VEC Z VEL 

VSTATE VECTOR TIME LSB 
DESIRED CDU x INTERMED 
DESIRED CDU Z INTERMED 
BODY RATE (Q) 
GARBAGE 
RR SHAFT ERROR 
LR VEL Y (RAW DATA) 
LR RANGE (RAW DATA) 
TIGN LSB 
vex LSB 
VGY LSB 
VGZ LSB 

.CENTRAL ANGLE LSB 
PIPTIME 1 LSB 
DELV X LSB 
DELV Y LSB 
DELV Z LSB 
TGO LSB 
COMMANDS TO DECA LSB 
TPI TIME LSB 
TPI DELTA VEL X LSB 
TPI DELTA VEL Y LSB 
TPI DELTA VEL Z LSB 
ELEVATION ANGLE LSB 
TPF TIME LSB 
DAPBOOLS 
MOMENT OFFSET (R) 
CADRFLSH +1 
FAILREG 
FAILREG +2 
ACTUAL CDU Y 
RR CDU TRUNNION 
IMODES 33 
CHANNEL 12 
CHANNEL 14 
CHANNEL 31 
CHANNEL 33 
DSPTAB +1 * 
DSPTAB +3 
DSPTAB +5 
DSPTAB +7 
DSPTAB +9D 
DSPTAB +11D 

LSB 
LSB 
LSB 
LSB 
LSB 
LSB 



Ll
LM COAST AND ALIGN

WORD NUMBER

LM-]

SECOND REGISTERFIRST REGISTER

DOI{NLIST I.D.
LAT CAL CM ST VEC X POS MSB

LAT CAL CM ST VEC Y POS MSB

IAT CAL CM ST VEC Z POS MSB

LAT CAL CM ST VEC X VEL MSB

LAT CAL CM ST VEC Y VEL MSts

LAT CAL CM ST VEC Z VEL MSB

STATE VECTOR TIME MSB

GARBAGE
DESIRED CDU Y INTERMED
BODY RATE (P)
BODY RATE (R)
RR TURNNION ERROR

LR VEL X (RAI,J DATA)
LR VEL Z (RAW DATA)
TIME OF EVENT MSB

RR RANGE (RAW DATA)
REFSI''MAT ROW 1 COL 1 MSB
REFSMMAT ROW 1 COL 2 MSB
REFSMMAT ROW 1 COL 5 MSB

REFSI.4IVIAT ROW 2 COL 1 MSB

REFSMMAT ROW 2 COL 2 MSB
REFSMI"IAT ROW 2 COL 3 MSB

STARAD +0
STARAD +2
STARAD +4
STARAD +6
STARAD +8D
STARAD +10D
STARAD +12D
STARAD +14D
STARAD +16D
K FACTOR MSB

LM CURRENT WEIGHT MSB

RSBBQ
RR CDU SFIAFT

ACTUAL PIPA Y

ACTUAL CDU X
ACTUAL CDU Z

FLAGWORD O

FLAGWORD 2
FLAGWORD 4
FLAGWORD 6
FLAGWORD 8D
D}SPTAts .+O

DSPTAB +2
DSPTAB +4
DSPTAB +6
DSPTAB +8D
DSPTAB +10D

TABLE 1O-III._ LGC DOW\LINK - CONTINUED

L

1

2

3

4
5

6

7
8

9
10
11
72
13
14
t5
16
L7
18
19
20
2t
22

24
25
26
27
28
29

10
3L
32
35
34
35
36
37
)6
39
40
41
42

SYNC BITS (77340-OCTAL)
LAT CAL CM ST VEC X POS LSB
LAT CAL CM ST VEC Y POS LSB
LAT CAL CM ST VEC Z POS LSB
LAT CAL CM ST VEC X VEL LSB

LAT CAL CM ST VEC Y VEL LSB
LAT CAL CM ST VEC Z VEL LSB
STATE VECTOR TIME LSB
DESIRED CDU X INTERMED
DESIRED CDU Z INTERMED
BODY RATE (Q)
GARtsAGE
RR SI.IAFT ERROR

LR VEL Y (RAW DATA)
LR RANGE (RAW DATA)
TIME OF EVENT LSB
RR RANGE RATE (RA,,/ DATA)
REFSMMAT ROW 1 COL 1 LSB
REFSMI'4AT ROW 1 COL 2 LSB
REFSMMAT ROW 1 COL 5 LSB
REFSMMAT ROW 2 COL 1 LSB
REFSMMAT ROI4 2 COL 2 LSB
REFSMMAT ROW 2 COL ] LSB
STARAD +1
STARAD +]
STARAD +5
STARAD +7
STARAD +9D
STARAD +11D
STARAD +13D
STARAD +15D
STARAD +17D
K FACTOR LSB
LJ'l CURRENT I^/EIGHT LSB
RSBBQ+1
ACTUAL PIPA X
ACTUAL PIPA Z

ACUTAL CDU Y

RR CDU TRUNNION
FLAGWORD 1

FLAGWORD ]
FLAGWORD 5

FLAGWORD 7

FLAGWORD 9D
DSPTAB +.1 

'

DSPTAB +]
DSPTAB +5
DSPTAB +7
DSPTAB +9D
DSPTAB +11D

43
44
45
46
47
48
+9
50

t0-45

L

“ ‘ x  

WORD NUMBER 
E

D
O

O
N

O
‘

m
-

P
W

M
I

—
I

 

LM COAST AND ALIGN ‘ 

FiRST REGISTER 
DOWNLIST 1 .0 .  
LAT CAL CM ST VEC x 
LAT CAL CM ST VEC Y POS MSB 
LAT CAL CM ST VEC Z POS MSB 
LAT CAL CM ST VEC x VEL MSB 
LAT CAL CM ST VEC Y VEL MSB 
LAT CAL CM ST VEC 2 
STATE VECTOR TIME M 
GARBAGE / 
DESIRED CDU Y INTERMED 
BODY RATE (P) 

SB 

,BODY RATE (R) 
RR TURNNION ERROR 
LR VEL X (RAW DATA) 
LR VEL Z (RAW DATA) 
TIME OF EVENT MSB 

POS MSB' 

VELVMSB 

TABLE l O — I I I . -  LGC DOWNLINK — CONTINUED ' ‘ - LM‘B 

SECOND REGISTER’ 
SYNC BITS (77340—OCTAL)‘ 

RR RANGE 
REFSMMAT 
REFSMMAT 
REFSMMAT 
REFSMMAT 
REFSMMAT 
REFSMMAT 
STARAD + 
SIARAD 
STARAD 
STARAD 
STARAD 

'STARAD 
STARAD 
STARAD 
STARAD 

(RAW DATA) 
ROW 
ROW 
ROW 
ROW 
ROW 
ROW 

0 

1 
l 
1 
2 
2 
2 

COL 
COL 
COL 
COL 
COL 
COL 

1 MSB 
2 MSB 
3 MSB 
1 MSB 
2 MSB 
3 MSB 

+2 
+4 
+6 
+80 
+10D 
+12D 
+1HD 
+16D 

,LAT_CAL'CM ST VEC x POS LSB 
LAT CAL CM ST VEC Y POS LSB 
LAT CAL CM ST VEC Z POS LSB 
LAT CAL CM ST VEC x VEL LSB 
LAT CAL CM ST VEC Y VEL LSB 
LAT CAL CM ST VEC Z VEL LSB 
STATE VECTOR TIME LSB ' 
DESIRED CDU x INTERMED' ‘ 
DESIRED CDU z INTERMED 
BQDY RATE (Q) 
GARBAGE ‘ 
RR SHAFT ERROR 
LR VEL Y (RAW DATA) 
LR RANGE (RAW DATA) 
TIME OF EVENT LSB 
RR RANGE RATE (RAN DATA), 
REFSMMAT ROW 1 COL 1 L58 
REFSMMAT ROW 1 COL 2 L58 
REFSMMAT ROW 1 COL 3 L88 
REFSMMAT ROW 2 COL 1 L58 
REFSMMAT ROW 2 COL 2 L58 
REFSMMAT ROW 2 COL 3 L58 
STARAD +1 
STARAD +37  
STARAD +5 
STARAD +7 
STARAD +9D 
SIARAD +110 
STARAD +130 
STARAD +150 - 
STARAD +170 

K FACTOR MSB 
LM CURRENT WEIGHT MSB 
RSBBQ 
RR CDU SHAFT 
ACTUAL PIPA Y 
ACTUAL CDU x 
ACTUAL cou z 
FLAGWORD 0 
FLAGWORD 2 
FLAGWORD 4 
FummmD6 
FLAGWORD 8D 
DSPTAB +0 
DSPTAB +2 

- DSPTAB +# 
‘DSPTAB +6 
DSPTAB +8D 
DSPTAB +100 

10—45 

K FACTOR LSB 
uw CURRENT WEIGHT LSB 
RSBBQ+1 
ACTUAL PIPA X 
ACTUAL PIPA z 
ACUTAL CDU Y 
RR CDU TRUNNION 
FLAGWORD 1 
FLAGWORD 3 
FLAGWORD 5 
FUWWRD7 
FLAGWORD 9D 
DSPTAB +1 
DSPTAB +3 
DSPTAB +5 
DSPTAB +7 
DSPTAB +90 
DSPTAB +110 



TABLE 1O-III.- LGC DOb'NLINK - CONTINUED LM-]

SECOI{D REGISTER

TIME 1

I.AT CAL LM ST VEC X POS LSB
tAT CAL LM ST VEC Y POS LSB
I.AT CAL LM ST VEC Z POS LSB
LAT CAL LM ST VEC X VEL LSB
LAT CAL LM ST VEC Y VEL LSB
LAT CAL LM ST VEC Z VEL LSB
STATE VECTOR TIME LSB
DESIRED CDU X INTERMED
DESIRED CDU Z INTERMED
BODY RATE (q)
GARBAGE
RR SHAFT'ERROR
LR VEL Y (RAW DATA)
LR RANGE (RAW DATA)
OGC LSB
IGC LSB
l'4GC LSB
STAR +1
STAR +l
STAR +5
DESIRED CDU X FII\AL
DESIRED CDU Z FINAL
SPARE

SPARE

STAR I.D. 2

STAR SIGHTING VEC 1 X POS LSB
STAR SIGHTING VEC 1 Y POS LSB
STAR SIGHTING VEC 1 Z POS LSB
STAR SIGHTING VEC 2 X POS LSB
STAR SIGHTING VEC 2 Y POS LSB
STAR SIGTITING VEC 2 Z POS LSE
DAPBOOLS
SUMRATE (R)
CADRFLSH +1
FAI LREG
FAILREG +2
ACTUAL CDU Y

RR CDU TRUNNION
IMODES 3]
CI-IATiNEL 12
CFiANNEL 14
CI-IANNEL 31
CHAI.INEL ,3
DSPTAB +1
DSPTAB +3
DSPTAB +5
DSPTAB +7
DSPTAIJ +9D
DSPTAB +1lD

L
LM COAST AIID ALIGN - CONTINUED

TIME 2

LAT CAL LM ST VEC X POS

LAT CAL LM ST VEC Y POS

I.AT CAL LM ST VEC Z POS

I-AT CAL LM ST VEC X VEL
LAT CAL LM ST VEC Y VEL
IAT CAL LM ST VEC Z VEL
STATE VECTOR TIME MSB

GARBAGE
DESIRED CDU Y INTERMED

BODY RATE (P)
BODY RATE (R)
RR TURNNION ERROR

LR VEL X (RAW DATA)
LR VEL Z (RAW DATA)
OGC MSB
IGC MSB

MGC MSB
STAR +O
STAR +2
STAR +4
REDO CNTR
DESIRED CDU Y FINAL

5i
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
7L
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100

MSB

MSB

MSB
MSB
MSB
MSB

L

SPARE

SPARE
STAR I.D. 1

STAR SIGHTING
STAR SIGHTING
STAR SIGHTING
STAR S IGHTINIG
STAR SIGHTING
STAR SIGHTING
RADT4ODES

SUMRATE (Q)
CADRFLSH

CADRFLSH +2
FAILREG +1
ACTUAL CDU X
ACTUAL CDU Z

IMODES ]O
CI-IANNEL 11
CI-IANNEL 1]
CFIANNEL 30
CHANNEL ]2
DSPTAB +0
DSPTAB +2
DSPTAts +4
DSPTAB +6
DSPTAB +8D
DSPTAB +10D

VEC

VEC

VEC
VEC
VEC

VEC

1X
1Y
LZ
2x
2Y
2Z

POS

POS

POS

POS

POS

POS

MSB

MSts

MSB

MSB

MSB
MSB

L-\

i*"**

t0-46

WORD NUMtsER FIRST REEISTEB

L

TABLE 1 0 - I I I . -  LGC DOWNLINK - CONTINUED 

LM COAST AND ALIGN - CONTINUED 

WORD NUMBER 
51 

FIRST REGISTER 

TIME 2 
LAT CAL UW ST VEC 
LAT CAL LM ST VEC 
LAT CAL UW ST VEC 
LAT CAL LM ST VEC 
LAT CAL UW ST VEC 
LAT CAL LM ST VEC 
STATE VECTOR TIME 

'GARBAGE 

X POS MSB 
Y POS MSB 
Z POS MSB 
X VEL MSB 
Y VEL MSB 
Z VEL MSB 
MSB 

DESIRED CDU Y INTERMED 
BODY RATE (P) 
BODY RATE (R) 
RR TURNNION ERROR 
LR VEL x (RAW DATA) 
LR VEL 2 (RAW DATA) 
OGC MSB 
IGC MSB 
MGC MSB 
STAR +0 

‘STAR +2 
STAR +4 
REDO CNTR 
DESIRED CDU Y FINAL 
SPARE 
SPARE 
STAR I.D. 1 
STAR SIGHTING VEC 
STAR SIGHTING VEC 
STAR SIGHTING VEC 
STAR SIGHTING VEC 
STAR SIGHTING VEC 
STAR SIGHTING VEC 
RADNDDES 
SUMRATE (Q) 
CADRFLSH 
CADRFLSH +2 
FAILREG +1 
ACTUAL CDU x 
ACTUAL CDU z 
IMODES 30 
CHANNEL 11 
CHANNEL 13 
CHANNEL 30 
CHANNEL 32 
DSPTAB +0 
DSPTAB +2 
DSPTAB +4 
DSPTAB +6 
DSPTAB +80 
DSPTAB +100 

POS MSB 
POS MSB 
POS MSB 
POS MSB 
POS MSB 
PCS MSB 

N
N

N
I

—
I

o
—

I
H

 

N
-

<
>

<
N

-
<

>
<

 

10-46 

SECOND REGISTER 

TIME 1 
LAT CAL UM ST VEC 
LAT CAL UM ST VEC 
LAT CAL LM ST VEC 
LAT CAL UW ST VEC 
LAT CAL UW ST VEC 
LAT CAL LM ST VEC 
STATE VECTOR TIME 

X POS 
Y P05 
Z POS 
X VEL 
Y VEL 
Z VEL 
LSB 

DESIRED CDU X INTERMED 
DESIRED CDU Z INTERMED 
BODY RATE (Q) 
GARBAGE 
RR SHAFT ERROR 
LR VEL Y (RAW DAIA) 
LR RANGE (RAW DAfiA) 
OGC LSB 
IGC LSB 
MGC LSB 
STAR +1 
STAR +3 
STAR +5 
DESIRED CDU X FINAL 
DESIRED CDU 2 FINAL 
SPARE 

‘ SPARE 
STAR I.D. 2 
STAR SIGHTING VEC 
STAR SIGHTING VEC 
STAR SIGHTING VEC 
STAR SIGHTING VEC 
STAR SIGHTING VEC 
STAR SIGHTING VEC 
DAPBOOLS 
SUMRATE (R) 
CADRFLSH +1 
FAILREG 
FAILREG-+2 
ACTUAL CDU Y 
RR CDU TRUNNION 
IMODES 33 
CHANNEL 12 
CHANNEL 14 
CHANNEL 31 
CHANNEL 33 
DSPTAB +1 
DSPTAB +3 
DSPTAB +5 
DSPTAB +7 
DSPTAB +9D 
DSPTAB +11D 

N
N

N
l

—
‘

l
—

l
D

—
I

 
N

-
<

>
<

N
-

<
>

<
 

L58 
L58 
L58 
L58 
L58 
L58 

POS LSB 
POS LSB 
POS LSB 
POS LSB 
P05 LSB 
POS LSB 

:
W

M
J

 
A

R
A

 A.” 
A,“ “

‘
A

‘
.

g
‘

_
_

_
_

<
_

 



\ TABLE 1O-III. _ LGC DOWNLINK - CONTINUED LX-l

LM R,ENDEZVOUS AND PRETHRUST

WORD NUMBER EIRST REGISTER

DOWNLIST I.D.
LAT CAL CM 5T VEC X POS MSB

LAT CAL CM 5T VEC Y POS MSB

LAT CAL CM ST VEC Z POS MSB
LAT CAL CM ST VEC X VEL MSB
LAT CAL CM ST VEC Y VEL MSB

LAT CAL CM ST VEC Z VEL MSB
STATE VECTOR TIME MSB
GARBAGE
DESIRED CDU Y INTERMED
BODY RATE (P)
BODY RATE (R)
RR TURNNION ERROR

LR VEL X (RAW DATA)
LR VEL Z (RAId DATA)
SPARE

RR RAIIGE (RAW DATA)
CDU Y AT MRKTIME
CDU X AT MARKTIME
RR TRUNNIO{ AT MARKTIME
I{ARKTIME MSB

RR RANGE AT MARKTIME MSB
RR RANGE RATE AT I'4ARKTIME MSB
TRUNNION BIAS MSB
SI.IAFT BIAS MSB

CSI TIME MSB
CSI DELTA VEL X MSB
CSI DELTA VEL Y MSB
CSI DELTA VEL Z MSB
SPARE

SPARE
REDO CNTR
DESIRED CDU Y FINAL
LM CURRENT WEIGHT MSB
RSBBq
RR CDU SFIAFT
ACTUAL PIPA Y
ACTUAL CDU X
ACTUAL CDU Z
FLAGWORD O

FLAGWORD 2
FI-AGWORD 4
FLAGWORD 6
FI.AGWORD 8D
DSPTAB +0
DSPTAB +2
DSPTAB +4
DSPTAB +6
DSPTAB +8D
DSPTAB +10D

SECOND REGISTER

SYNC BITS (77340-OCTAL)
LAT CAL CM 5T VEC X POS LSB
LAT CAL CM ST VEC Y POS LSB
LAT CAL CM ST VEC Z POS LSB
LAT CAL CM ST VEC X VEL LSB
LAT CAL CM ST VEC Y VEL LSB
LAT CAL CM ST VEC Z VEL LSB
STATE VECTOR TIME LSB
DESIRED CDU X INTERMED
DESIRED CDU Z INTERMED
BODY RATE (Q)
GARBAGE
RR SHAFT ERROR

LR VEL Y (RAW DATA)
LR RANGE (RAW DATA)
SPARE
RR RANGE RATE (RAW DATA)
CDU Z AT MARKTIME
NUMBER OF MARKS

RR SHAFT AT MARKTIME
MARKTIME LSB
RR RAIGE AT MARKTIME LSB
RR RANIGE RATE AT MARKTIME LSB
TRUNNIONI BIAS LSB
SFAFT BIAS LSB
CSI TIME LSB
CSI DELTA VEL X LSB
CSI DELTA VEL Y LSB
CSI DELTA VEL Z LSB
SPARE

SPARE
DESIRED CDU X FINAL
DESIRED CDU Z FINAL
LM CURRENT WEIGHT LSB
RSBBQ+1
ACTUAL PIPA X
ACTUAL PIPA Z

ACTUAL CDU Y

RR CDU TRUNNICI\
FLAGWCIRD 1

FLAGWORD 3

FI-AGhIORD 5

FLAGWORD 7

FI.AGWORD 9D
DSPTAB +1
DSPTAB +]
DSPTAB +5
DSPTAB +7
DSPTAB +9D
DSPTAts +1lD

L

t

1

2

3
4
5
6

7

8

9
i0
11
L2
L3
14
15
16
17
18
19
20
2l
22
23
24
25
26
27
28
29
30
3L
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

t t0-47

L
LM RENDEZVOUS AND PRETHRUST 

WORD NUMBER 
L

O
m

V
G

‘
I

U
'

I
-

P
W

M
l

-
l

 
FIRST REGISTER 

DOWNLIST 1 .0 .  
LAT CAL CM ST VEC x POS MSB 
LAT CAL CM ST VEC Y POS MSB 
LAT CAL CM ST VEC 2 P05 MSB 
LAT CAL CM ST VEC x VEL MSB 
LAT CAL CM ST VEC Y VEL MSB 
LAT CAL CM ST VEC z VEL MSB 
STATE VECTOR TIME MSB 
GARBAGE 
DESIRED CDU Y INTERMED 
BODY RATE (P) 
BODY RATE (R) 
RR TURNNION ERROR 
LR VEL x (RAW DATA) 
LR VEL 2 (RAW DATA) 
SPARE 
RR RANGE (RAW DATA) 
CDU Y AT MARKTIME 
CDU x AT MARKTIME 
RR TRUNNION AT MARKTIME 
MARKTIME MSB 
RR RANGE AT MARKTIME MSB 
RR RANGE RATE AT MARKTIME MSB 
TRUNNION BIAS MSB 
SHAFT BIAS MSB 
csx TIME MSB 
CSI DELTA VEL x MSB 
CSI DELTA VEL Y MSB 
CSI DELTA VEL Z MSB 
SPARE 
SPARE 
REDO CNTR 
DESIRED CDU Y FINAL 
LM CURRENT WEIGHT MSB 
RSBBQ 
RR CDU SHAFT 
ACTUAL PIPA Y 
ACTUAL CDU x 
ACTUAL CDU z 
FLAGWORD o 
FLAGWORD 2 
FLAGWORD u 
FLAGWORD 6 
FLAGWORD so 
DSPTAB +0 
DSPTAB +2 
DSPTAB +4 
DSPTAB +6 
DSPTAB +8D 
DSPTAB +100 

10-47 

TABLE 1 0 - I I I .  - LGC DOWNLINK — CONTINUED LM-3 

' SECOND REGISTER 

SYNC BITS C773fl0-QCTAL) 
LAT CAL CM ST VEC X POS LSB 

‘LAT CAL CM ST VEC Y POS LSB 
LAT CAL CM ST VEC 2 P05 LSB 
LAT CAL CM ST VEC x VEL LSB 
LAT CAL CM ST VEC Y VEL LSB 
LAT CAL CM ST VEC z VEL LSB 
STATE VECTOR TIME LSB 
DESIRED CDU x INTERMED 
DESIRED CDU z INTERMED 
BODY RATE (Q) 
GARBAGE 
RR SHAFT ERROR 
LR VEL Y (RAW DATA) 
LR RANGE (RAW DATA) 
SPARE 
RR RANGE RATE (RAW DATA) 
CDU 2 AT MARKTIME 
NUMBER OF MARKS 
RR SHAFT AT MARKTIME 
MARKTIME LSB 
RR RANGE AT MARKTIME LSB 
RR RANGE RATE AT MARKTIME LSB 
TRUNNION BIAS LSB 
SHAFT BIAS LSB 
c51 TIME LSB 
CSI DELTA VEL x LSB 
c51 DELTA VEL Y LSB 
cs1 DELTA VEL 2 L58 
SPARE 
SPARE 
DESIRED CDU x FINAL 
DESIRED CDU 2 FINAL 
LM CURRENT WEIGHT LSB 
RSBBQ+1 
ACTUAL PIPA x 
ACTUAL PIPA z 
ACTUAL CDU Y 
RR cou TRUNNION 
FLAGWORD 1 
FLAGWORD 3 
FLAGWORD 5 
FLAGWORD 7 
FLAGWORD 90 
DSPTAB +1 
DSPTAB +3 
DSPTAB +5 
DSPTAB +7 
DSPTAB +90 
DSPTAB +110 



TABLE 10-III.- LGC DOWNLINK - CONCLUDED

LM RENDEZVOUS AND PRETHRUST - COI\TINUED

LM-]

SECOND REGiSTER

L
WORD NUMBER

5L
52
53

.54
55
56
57
58
59
60
61

FIRST REGISTER

TIME 2

LAT CAL L}4 ST VEC X POS MSB
LAT CAL LM ST VEC Y POS MSB
LAT CAL LM ST VEC Z POS MSB

LAT CAL LJ.4 ST VEC X VEL MSB
LAT CAL LM ST VEC Y VEL MSB
LAT CAL LM ST VEC Z VEI- MSB
STATE VECTOR TIME MSB
GARBAGE
DESIRED CDU Y INTERMED
BODY RATE (P)
BODY RATE (R)
RR TRU}'INION ERROR

LR VEL X (RAW DATA)
LR VEL Z (RAW DATA)
TIGN MSB

VGX MSB
VGY MSB

VGZ MSB

CENTRAL AI\GLE MSB,
CDH TIME (MSB)
CDH DELTA VEL X (MSB)
CDH DELTA VEL Y (MSB)
CDH DELTA VEL Z (MSB)
CDH DELTA ALTITUDE (MSB)
CDH APSIS (MSB)
TPI TIME (MSB)
TPI DELTA VEL X (MSB)
TPI DELTA VEL Y (MSB)
TPI DELTA VEL Z (MSB)
ELEVATION AJ\GLE (MSB)
TPF TIME (MSB)
RADMODES'
SUMRATE (Q)
CADP.FLSH

CADRFLSH, +2
FAILREG +1
ACTUAL CDU X
ACTUAL CDU Z
IMODES 30
CHANNEL 11
CI-IANNEL 13
CHANNEL 

'OCHAI{NEL ]2
DSPTAB +0
DSPTAB +2
DSPTAB +4
DSPTAB +6
DSPTAB +8D
DSPTAB +10D

TIME 1

LAT CAL LM ST VEC X POS LS3
LAT CAL LM ST VEC Y POS LSB
LAT CAL LM ST VEC Z POS LSB
LAT CAL LM ST VEC X VEL LSB
LAT CAL 1.I.4 ST VEC Y VEL LSB
LAT CAL LM ST VEC Z VEL LSts

STATE VECTOR TIME LSB
DESIRED CDU X INTERI',1ED

DESIRED CDU Z INTER]"1ED
BODY RATE (Q)
GARBAGE
RR SI]AFT ERROR

LR VEL Y (RA'!V DATA)
LR RAI\GE (RA\,/ DATA)
TIGN LSB

VGX LSB

VGY LSB

VGZ LSB
CENTRAL ANGLE LSB
CDH TIME (LSB)
CDH DELTA VEL X (LSiJ)
CDH DELTA VEL Y (LSB)
CDH DELTA VEL Z (LSd)
CDH DELTA ALTITUDE (LSB)
CDH APSIS (LSB)
TPI TIME (LSB)
TPI DELTA VEL X (LSts)
TPI DELTA VEL Y (LSB)
TPI DELTA VEL Z (LSB)
ELEVATION ANGLE (LSB)
TPF TIME (LSB)
DAPBOOLS
SU|IRATE (ii)
CADRFLSH +1
FA I LREG

FAI LREG +2
ACTUAL CDU Y

RR CDU TRUNN]ON
II4ODES ]J
CHAI\NEL 12
CHANNEL 14
CHANNEL ]1
CFIANNEL ]]
DSPTAB +1
DSPTAB +,
DSPTAB +5
DSPTAB +7
DSPTAB +9D
DSPTAB +1 1D

62
63
64
65
66
67
68
69
70
7L
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
66
89
90
91
92
93
94
95
96
97
98
99

100

10 -48

L

\,

L

LM RENDEZVOUS AND PRETHRUST - CONTINUED 

WORD NUMBER FIRST REGISTER 
TIME 2 
LAT CAL LM ST VEC X POS MSB 
LAT CAL LM ST VEC Y POS MSB 
LAT CAL LM ST VEC Z POS MSB 
LAT CAL LM ST VEC X VEL MSB 
LAT CAL LM ST VEC Y VEL MSB 
LAT CAL LM ST VEC Z VEL MSB 
SIATE VECTOR TIME MSB 
GARBAGE 
DESIRED CDU Y INTERMED 
BODY RATE (P) 
BODY RATE CR) 
RR TRUNNION ERROR 

V LR VEL x (RAW DATA) 
LR VEL Z (RAW DATA) 
TIGN MSB 
VGX MSB 
VGY MSB 
VGZ MSB 
CENTRAL ANGLE MSB. 

~CDH TIME (MSB) 
CDH DELTA VEL x (MSB) 
CDH DELTA VEL Y (MSB) 
CDH DELTA VEL z (MSB) 
CDH DELTA ALTITUDE (MSB) 
CDH APSIS (MSB) 

» TPI TIME (MSB) 
TPI DELTA VEL x (MSB) 
TPI DELTA VEL Y (MSB) 
TPI DELTA VEL z (MSB) 
ELEVATION ANGLE (MSB) 
TPF TIME (MSB) 
RADMODES= 
SUMRATE (Q) 
CADRFLSH ‘ 
CADRFLSHI+2 
FAILREG‘+1 
ACTUAL CDU X 
ACTUAL cou z 
IMODES 30. 
CHANNEL 11 
CHANNEL 13 
CHANNEL 30 
CHANNEL 32 
DSPTAB +0 
DSPTAB +2 
DSPTAB +u 
DSPTAB +6 
DSPTAB‘+8D 
DSPTAB +100 

10-48 

TABLE 1 0 - I I I . —  LGC DOWNLINK - CONCLUDED LM—3 

“ SECOND REGISTER 
TIME 1 
LAT CAL LM ST VEC X POS LSB 
LAT CAL LM ST VEC Y POS LSB 
LAT CAL LM ST VEC Z POS LSB 
LAT CAL LM ST VEC X VEL LSB 
LAT CAL LM ST VEC Y VEL LSB 
LAT CAL LM ST VEC Z VEL LSB 
STATE VECTOR TIME LSB 
DESIRED CDU x INTERMED 
DESIRED CDU z INTERMED 
BODY RATE (Q) 
GARBAGE 
RR SHAFT ERROR 
LR VEL Y (RAW DATA) 
LR RANGE (RAW DATA) 
TIGN LSB 
vex LSB 
VGY LSB 
VGZ LSB 
CENTRAL ANGLE LSB 
CDH TIME (LSB) 
CDH DELTA VEL x (LSB) 
CDH DELTA VEL Y (LSB) 
CDH DELTA VEL z (LSB) 
CDH DELTA ALTITUDE (LSB) 
CDH APSIS (LSB) 
TPI TIME (LSB) 
TPI DELTA VEL x (LSB) 

-‘TPI DELTA VEL Y (LSB) 
TPI DELTA VEL z (LSB) 
ELEVATION ANGLE (LSB) 
TPF TIME (LSB) 

> DAPBOOLS 
SUMRATE (R) 
CADRFLSH +1 
FAILREG 
FAILREG +2 
ACTUAL cou Y 
RR CDU TRUNNION 
IMODES 33 
CHANNEL 12 
CHANNEL 14 
‘CHANNEL 31 
CHANNEL 33 
DSPTAB +1 
DSPTAB +3 
DSPTAB +5 
DSPTAB +7‘ 
DSPTAB +90 
DSPTAB +11D 
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IDENTIFICATION CODE 
(BITS 0+5 0F OUTPUT WORD) 

v OCTAL 
NLMBER NlMBER 

Z
S

'
O

I
 

WORD 

10 

11 

12 

13 

1‘} 

15 

16 

17 

18 

19 

01 

02 

03 

0’1 

05 

06 

07 

10 

11 

12 

13 

ll} 

15 

16 

17 

20 

21 

22 

23 

BINARY 
SCAl LNITS 

25 

25 

25 

25 

FEET 

FEET 

FEET 

FEET 

SIGN BIT 
(BIT 0) 

541 

H-
 

38 

H
- 

H-
 

H- 
|+

 
I+

 
H

-
 

I+
 

EON 

H
 

TABLE 10-VII.— AGS DIGITAL DCMNLINK 

_ COVIPUTER WORD 
(BITS 6923 OF OUTPUT WORD 0R BITS 0917) 

CODE 
(BITS 1+17) 

ADST (BITS 8+17) 

510 (BI-Ts 1+3) 

NUMERIC DATA (BITS 1—>l7) 
(Two's COMPLEMENT BINARY FORMAT) 

DD 

11 

12 

13 

31 

32 

33 

ex 

CY 
CZ 

DESCRIPTION 
SET TO ONE WHEN DEPRESSION 0F DEDA READOUT 
PUSHBUTTON I S  SENSED. RESET BY DEDA CLEAR 
OR I'DLD PUSHBUTTCN. 

MOST RECENT COMPUTER WORD ENTERED OR READ 
OUT BY DEDA. 

SET TO (ME WHEN DEPRESSION OF DEDA CLEAR 
PUSHBUTTON I S  SENSED. RESET BY DEDA ENTER 
OR READOUT PUSHBUTTON. 

FIRST ROW OF ORV-NORMAL DIRECTION COSINE 
MATRIX RELATIM; LM BODY AXIS WITH AGS 
INERTIAL COORDINATE AXIS. 

DEDA OCTAL ADDRESS 

MODE $00 = ln 

GUIDANCE $10 = 4108 

SELF TEST $12 = #128 

THIRD ROW OF ORTHNORMAL DIRECTION COSINE 
MATRIX RELATIN; LM BODY AXIS WILL MS 
INERTIAL COORDINATE AXIS. 

LM ATTITUDE ABOVE NOMINAL EARTH 
RADIUS AT TIME t1 AND 132. 

LM POSITION VECTOR IN AGS INERTIAL COORDI— . 
NATES AT ’61 AND t 2 .  

A ONE IN THE SIGN BIT INDICATES THAT THE AEA 
IS CONMANDING ENGINE ON. GUIDANCE MODE (510) 
IS 01 (000), c51 (001), CDH (010), TPI 1 
(011), TPI 2 (100), OR XDV (101). 

csm POSITION VECTOR IN AGS INERTIAL COORDI— 
NATES AT TIMEtl AND t2. 

PREDICTED VALUE OF THE LM ALTITUDE RADIAL 
DISTANCE AT THE COMPLETION OF CURRENT 
GUIDANCE VODE (510). 

t ;  J 
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IDENTIFICATION CODE 
(BITS 0+5 OF OUTPUT WORD) 

OCTAL 
NUMBER 

WORD 
NLMBE R 

20 
21 

22 

23 

21+ 

25 

26 

27 

2 8 '  

29 

30 

31 

32 

33 
31+ 

35 

36 

37 

24 
25 

26 

27 ,  

3O 

31 

32 

33 

M 
35 
3E 

37 

40 
41 
1+2 

1+3 

Lm 

HS 

BINARY 
SCALING 

3 

—6 
(DURIM‘: 
IMU 
ALIGN 
11) 

15 

' 1 7  

15 

15 

15 

15 

UNITS 

FEET 
PER 

SECWD 

SECONDS 

RAD IANS 

SECONDS 

FEET 
PER 

SECOND 

FEET 
PER 

SECOND 

FEET 
PER 

SECCND 

FEET 
PER 

SECOND 

FEET 
PER 

SECOND 

SIGN BIT 
(BIT 

H
‘ 

I+
 

I+
 

H-
 

I+
 

H
‘

 
I+

 
I+

 
|+

 
M

 
1+

 

0)  

F 

TABLE 10—VII.— AGS DIGITAL DOWNLINK — CONTINUED 

COMPUTER WORD 
(BITS 5+2} OF OUTPJT WORD 0R BITS 0+17) 

CODE 
@I TS 1-47) 

NUMERIC DATA (BITS 1+17) 
qwo‘s COMFLFMENT BINARY FORMAT) 

avx 
Avy 
AVz 

t 2  

Aux 

DESCRIPTION 

COMPBQSATED INCREMENTAL VELOCITY CHANGE 
ALONG BODY AXES DURIME 20 MILLISECOND. 

LEAST SIGNIFICANT WORD OF THE DOUBLE PRECI— 
SION AGS ABSOLUTE TIME. CHANGED ONLY BY AN 
ABSOLUTE TIME INITIALIZE. 

COMPENSATED INCREMENTAL VEHICLE ROTATION 
ABOUT BODY AXES DURING 20 MILLISECONDS. 
LEAST SIGNIFICANT SEVEN BITS (lo->17) ARE 
ALWAYS ZERO EXCEPT DURING LUNAR ALIGN 
($00 = 4). DURING IMU ALIGN ($00 = 3) THE 
GYRO DATA Is RAW. 

PREDICTED TIME TO EMINE CUTOFE. 

LM VELOCITY IN AGS INERTIAL COORDINATES AT 
TIME t1 AND ‘02. 

NUMBER OF CONSECUTIVE TWO SECOND CYCLE IN 
WHICH THE SENSED X-BODY AXIS THRUST ACCELERA— 
TION HAS EXCEEDED A THRESHOLD LEVEL. 

CSM VELOCITY IN AGS [NERTIAL COORDINATES AT 
TIME 121 AND 152. 

LM ALTITUDE RATE AT TIME 121 AND 132. 

MAGNITUDE OF VELOCITY TO BE GAINED FOR 
EXISTING GUIDANCE MODE ($10). 

VPo, PREDICTED VALUE OF CDH (510 = 2)  BURN 
MAGNITUDE I S  OUTPUT DURING CSI MODE (510 = 1) 
OR VT, TOTAL PREDICTED VELOCITY REQUIRED TO 
RENDEZVOUS I S  OUTPUT DURING TPI MODE 
($10 = 3 OR Ll). ' 
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IDENTIFICATION CODE 
(BITS 0+5 0F OUTPUT WORD) 

—WoTRb 
NUVIBER 

38 

39 

40 

41 
42 

43 

1
7

9
-

0
1

2
 

#5 

1+6 

H7 

1+8 
l+9 
5 0 

/ /  

- g . , . . ~ _ , _ _ — . . ' - m  N ’ fi m w  

OCTAL 
NLMBER 

(7 

‘06 

L97 

50 

51 
52 

53 

5‘0 

55 

56 

57 

60 
61 
62 

BINARY 
SCALING lNITS 

18 

18 

25 

25 

15 

FEET 
PER 

SECOND 

SECONDS 

FEET 
PER 

SECMD 

FEET 

FEET 
PER 

S ECGD 

SIGN BIT 
(BIT 0) 

H
- 

H-
 

H-
 

H-
 

I4
- 

I+
 

H-
 

H-
 

TABLE 10—VII.— AGS DIGITAL DOWNLINK - CONCLUDED 

COMPUTER WORD 
(BITS 6+2} OF OUTPUT WORD 0R BITS 0+17) 

CODE 
(BITS 1+17) CTNO'S C0‘1PIJ94ENT BINARY FCRMAT) 

512T (BITS 1+3) 

5 o (BITS 1+3) 

DISCIC (BITS 1+8) 

MMERIC DATA (BITS 1+17) 

TAo/Tisc 

8.11 

a12w 
a131:0 . 

1‘1 

All/11 

DESCRIPTION 
AEA SELF TEST STATUS INDICATOR (512) Is 
RESTART TEST (000), TEST success (001), LOGIC 
FAILURE (011), MEMORY FAILURE (100), OR LOGIC 
AND MEMORY FAILURE (111). 
TAO, THE PREDICTED TIME BETWEEN CSI BURN AND 
CDH BURN DURING c51 MODE (510 = 1) VALUES 
VARY UNTIL SOLUTION CONVERGES. Ti c ABSO— 
LUTE TIME FOR VHICH TPI BURN IS BE NG COM— 
PUTED DURIM; TPI MODE (510 = 3 0R 1+). 

UNIT VECTOR DEFINIl‘G GUIDANCE DESIRED POINT- 
IM; DIRECTION FOR LM THRUST AXIS. 

IVDST SIGNIFICANT WORD OF THE DOUBLE PRECI— 
SION PGS ABSOLUTE TIME. SET BY ABSOLUTE TIME 
INITIALIZE AN) INCREMENTED IN 2 SECOND 
INTERVALS. 

SUBVODE LOGIC (son) 15 ATTITUDE HOLD (000), 
GUIDANCE STEERING (001), ACQUISITION STEERING 
(010), IMU ALIGN (011), LUNAR ALIGN (100), 
BODY AXIS ALIGN (101), CALIBRATE (110), OR 
ACCELEROMETER CAL I BRATE (111). 

DISCRETE wow ONE (0:0N) 
BIT 1 DOWNLINK TELEMETRY STOP 
BIT 2 OUTPUT TELEMETRY STOP 
BIT 3 FOLLOW UP (ACA OUT OF DETENT OR PGNS 

IN USE) 
BIT LI AUTOMATIC 
BIT 5 DESCENT ENGINE ON 
BIT 6 ASCENT ENGINE 0N 
BIT 7 ABORT 
BIT 8 ABORT STAGE 

Ah, PREDICTED DIFFERWTIAL ALTITUDE BETWEEN 
CSM AND LM ORBITS AFTER CDH BJRN DURING CSI 
( 5 1 0 : 1 )  AND CDH ( 5 1 0 : 2 ) .  Cu 1, THE 
PERIFOCUS ATTITUDE OF THE COMPUTED TRANSFER 
ORBIT DURING TPI NDDE ( S 1 0 :  3 OR 1+). 

PERIFOCUS ALTITUDE 0F PRESENT LM ORBIT. 

SLMS OF SENSED VELOCITY INCREMENTS ALW THE 
BODY AXES. 

, H .  -_____a A 
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TABLE 11-].- CAPABILITIES AND LIMITATIONS APS, DPS

HELIUM SOURCE PRESS.

,Boo rtt3

,2'O PSI
)+650 psr
3O'O PSI

REGUI,ATORS

SERTES /pAn-qlml

ADQ DPS

- n- --?).Jt I',rVOLT]ME
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^r 
. -- TTULA,D II
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SETTiNG
LOCKIIP

}4INIMUM OPERATIN G PRESSLRN

UAD CHECK VALVES

PRESSI]BE

BLBST
PROOF

AP DROP

CRACKING AP
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OPEN

PRESSURE DROP

PROOF

BI,BST

r8i+rl+ Psf

MAX 203 PSI

r9o+}+ psr
MAX 203 PSI

r75+)+ PSI

rB3+3 pSI

I - jri Uq 1r!: I + : U!

r89a3 FSr

[oo psr

810 PSI
i\O PSI
\. 5 psr

ft < DQT
L t . ) ! eL

SERIES/PAXALLEL

O. } SEC

O PS]
5 )+o PSI
Bro psr

3[20 PSI
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)rnn Da T+UU ] UT

.)24r+: PSI
-l

2roIJ PSr
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? ._.- -,ql t! ) p!

L )v t 
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t vt
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‘ TABLE ll—I.— CAPABILITIES AND LIMITATIONS APS, DPS 

HELIUM SOURCE PRESS. 

VOLUME 
PRESSURES 
BmBT 
PROOF . 
NOMINAL LOADED 

REGULATORS 

CONFIGURATION 

CLASS I 

PRIMARY 
SETTING 

LOCKUP 

SECONDARY 
SETTING 
LOCKUP 

CLASS II 

PRIMARY 
SETTING 

LOCKUP 
SECONDARY 
SETTING 
LOCKUP 

MENIMUM OPERATING PRESSURE 

QUAD CHECK VALVES 

PRESSURE 

BURST 
PROOF 
AP DROP 
CRACKING AP 

COMPATIBILITY VALVES 

ACTUATION TIMES 

OPEN 

PRESSURE DROP 
PROOF 
BURST 

5800 IN3 

5250 PSI 
_h66o PSI 
3050 PSI 

SERIES/PARALLEL 

18hiy PSI 
MAX 203 PSI 

l90+h PSI 
MAX 203 PSI 

176:} PSI 
183:3 PSI 

laaiy PSI 
189:3 PSI 

hoo PSI 

810 PSI 
ShO PSI 
h.5 PSI 

2:,5 PSI 

SERIES/PARALLEL 

0.1 SEC 

0 PSI 
Sho PSI 
810 PSI 

11—15 

DPS 

5.87 FT3 

3h2o PSI 
20h5 PSI 
hoo PSI 

PARALLEL 

2h5:3 PSI 
250:3 PSI 

2hsig PSI 
250:5 PSI 

hOO PSI 

810 ps1 
suo PSI 

5 PSI 
2i-5 PSI 

SERIES 

0.1 SEC 

O~PSI 
5ho PSI 
810 PSI 
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TABLE l-1-I.- CAPABILITIES AND LIMITATiONS APS AND DPS - Continued

APS DPS

TANI( ASSEMBLY

BTIRST DISC RUPTUFE

BI,EED VALVE
CFACK
RESEAT

REL]EF VALVE
CRACK

FULL FLOW

RESEAT

PROP TNKS

VOLUME

FIIEL
OX

PRESSURES

BT]RST

PROOF

F'T]EL HELIUM HEAT EXCHNGER

PRESSURES
PROOF FUEL

HELIUM
BURST FUEL

HEL]UM

ACTUATOR ]SOLATION VALVES

ACTUAT]ON TIME
OPEN

CLOSE

ACTUATION VOLTAGE
MAX

]VtrN

PRESSUBES
BURST
PR00r'

PROPELLANT SHUIOT'F VALVES

ACTUATION VOLTAGE
MAX

MIN

238+12 PSID

O PSI
Bo-roo psr

2ro PSr (irmx)
2r0 PSr
225 PSr (lurr+;

:)+ r'r3
s)+ r'r3
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330 P51

at n? q]ra
v. vJ elw

O. 03 SEC

?2\t
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7r0 PSr
,OO PSI

o I rr

2BB+20 PSll

260 PSI
275 Pst
2'L PSI

Lz5 Fr3
L26 FT3

)+05 Psr
358 PSI

5l+0 PSI
22OO PSI

B1O PSI
3300 PSr

2C\r

2LV

750 PSI
,OO PSI

32V
2\.rv

PS

PS

0

2A
I
I

/a
/a
/a

N

N

N

N /a

SEC
SEC0

03
03

I

\_
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TABLE ll-I.- CAPABILITIES AND LIMITATIONS APB AND DPS — Continuéd 

TANK ASSEMBLY 

BURST DISC RUPTURE 

' BLEED VALVE 
CRACK 
RESEAT 

RELIEF VALVE 
CRACK 
FULL FLOW 
RESEAT 

PROP TANKS 

VOLUME 

FUEL 
OX 

PRESSURES 

BURST 
PROOF 

FUEL HELIUM HEAT EXCHANGER 

PRESSURES 
PROOF FUEL 

HELIUM 
BURST FUEL 
HELIUM 

ACTUATOR ISOLATION VALVES 

ACTUATION TIME 
OPEN 
CLOSE 

ACTUATION VOLTAGE 
MAX 
MIN 

PRESSURES 
BURST 
PROOF 

PROPELLANT SHUTOFF VALVES 

ACTUATION VOLTAGE 
MAX 
MIN 

APS 

238:;2 PSID 

0 PSI 
80-100 PSI 

250 PSI (MAX) 
250 PSI 
225 PSI (MIN) 

I 3h FT3 
3h FT3 

375 PSI 
330 PSI 

N/A 
N/A 
N/A 
N/A _ 

0.03 SEC 
0 .03  SEC 

32V 
21V 

750 PSI 
500 PSI 

32V 
21V 
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DPS 

288:20 PSID 

0 PSI 
20 PSI 

260 
275 

PSI 
PSI 

25h PSI 

126 
126 

h05 

FT3 
FT3 

PSI 
358 13/81 

sho 
2200 
810 

3300 

.03 
0.03 

750 
500 

PSI 
PSI 
PSI 
PSI 

SEC 
SEC 

32V 
21V 

PSI 
PSI 

32V 
21.5V 
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TABLE l-t-I.- CAPABILITIES AND LIMITATIONS APS AND DPS - Conel_uded

PRESST]RES

OPEN

CRACK

FULL OPEN

CLOSE

QM ADMuf ru\a

EULL CLOSE

DROP

ENGINES

NOMINAI THRUST
COOLING

LIT'E

]NJECTOR TYPE

O/F RATIO

FLOW RATES

OXID (I,B/SEC)
I'TJEL ( I,B/SEC )

THRUST CHAI\AER PRESSURE

]VtrN]MUM OPERAT]NG TIME

Bo PSfA+l+
118 PSIA+)+

85 psra+\
eO PSIA+L

35 00
FILM & ABLATIVE

)+Lr suc

TR]PLET ORIIICES
(2ox&rrLrEL)
IN A GRID PAT-
TERIi ON INJECTOR
I'ACE. OI] OUTER

PERIPH:P.Y ORl-
UTAUC ADT -NIDl aulu t_lu !vu!-

I,ETS (I OX & I
FU) TO PROVIDE
REDUCED TEMP

BARRIER AT AB-
LATI\E CHAMBER
WALL

1 a /1r. o/ r

90 PSI
i+O PSf

N LAO%, fO,OO-AL LAT,, IOSO
FILM, RADIATION, &

ABLATI\E
950 SEC

VARIABI,E AREA

L,5 /L

I].0 PSI

N/A

5o
00I

PSl
PSl

L

L
MAX)
MAX)

-2L
r3

7.O
)+. 3

rr8 PSr (t'4Ax )

r n dn^I. U DI1U

11-17

L

L

TABLE ll—I.- CAPABILITIES AND LIMITATIONS APS AND DPS — Concluded 

PRESSURES 
OPEN 

CRACK 80 PSIAiy ' 60 PSI 
FULL OPEN , 118 PSIAiy 100 PSI 

CLOSE . 
START 85 PSIAiy 90 PSI 
FULL CLOSE 20 PSIAiy ho PSI 

DROP 

ENGINES 

NOMENAL THRUST \ 3500 V AT 100%, lOSOO-At 10%, 1050 
COOLING FILM & ABLATIVE FILM, RADIATION, & 

ABLATIVE 
LIFE _ ‘ 'hh7 SEC 960 SEC 

, INJECTOR TYPE VTRIPLET ORIFICES VARIABLE AREA 
(2 ox & 1 FUEL) 
IN A GRID PAT- 
TERN ON INJECTOR 
FACE. ON OUTER 
PERIPHERY ORI- 
FICES ARE DOUB- 
LETS (1 ox & 1 
FU) TO PROVIDE 
REDUCED TEMP. 
BARRIER AT AB— 
LATIVE CHAMBER 
WALL V ‘ 

O/F RATIO 1.6/1 1.6/1 

FLOW RATES ' 
OXID (LB/SEC) 7.0 ~21 (MAX) 
FUEL (LB/SEC) . h.3 ~13 (MAX) 

THRUST CHAMBER PRESSURE 118 PSI (MAX) 110 PSI 

NENIMUM OPERATING TIME 1.0 SEC N/A 

' 11—17 
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TABLE I2_I._ CAPABTLITIES AND L]MTTAT]ONS RCS

RCS

g2o rN3
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)+650 psr
3050 PSI
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I 7O+, PqT

NIAX r88 psr

r Or, n nar!O)aZ ral
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)+OO PSf
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4+I

D+q

PSI
PSI
PS]
PSI
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Bo psr

238+r-2 Psr
220 PSr
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PSI
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TABLE l2—I.— CAPABILITIES AND LIMITATIONS RCS 
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TABLE l2—I.-— CAPABILITIES AND LIMITATIONS RCS — Concluded 

_ RCS 

MAIN SHUTOFF: TCA ISOL, XFEED, 
APS INNCT VALVES 

ACTUATION TIMES 
OPEN 0.25 SEC 
.CLOSE 0.25 SEC 

ACTUATION VOLTAGE 
MAX 32.0 VDC 
MIN 18.0 VDC 

PRESSURES 
PROOF 360 PSI 

BURST 4 1050 PSI 
DROP . ' 2.0: 25 PSI 

ENGINES ' 

NOMINAL THRUST ‘ 100 LBS 
COOLING . FILM & RADIATION 
LIFE , 500 SEC PULSE 

500 SEC STEADY STATE 
INJECTOR TYPE ' 8 FUEL FOR COOLING 

' 8 ON 8 FOR MAIN CHAMBER 
1 ON 1 FOR PREIGNITER 

O/F RATIO ' ‘ 2.0/1 

FLOW RATES 

OXID (LB/SEC) 0 .2h  
FUEL (LB/SEC) 0.12 

THRUSTER CHAMBER PRESSURE . , 96 PSI 

MINIMUM OPERATING TIME 0.013 SEC 
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