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* 
APOLLO 

LUNAR MODULE SYSTEMS HANDBOOK 

LM-8 VEHICLE 

PREFACE 

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

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

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

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

Approved by: 

fJ:~':f!niCL~ffff 
Chief, Lunar Module Systems Branch 
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AAP 

AAP 

AC 

ACA 

AC CUM 

ACT 

A/D 

AEA 

AEAA 

AELD 

N;C 

PGS 

ALIGN 

ALM 

ALT 

JIM 

/IMP 

/IMP-HR 

ANT 

ADT 

APS 

ARM 

ASA 

ASC 

ASSY 

ATCA 

ATT 

AUTO 

AUX 

AVAIL 

p.;z_ 

BAT 

BD 

BJP 

BCN 

BPS 

BTS 

B/U 

CA-X 

CAB 

CAL 

CALC 

CB 

C-BND 

CBL 

TAB LE 1-1 .- STANDARD ABBREVIATIONS AND ACRONYMS FOR LM DOCUMENTATION 

APOLLO APPLICATIONS PROGRJIM 

ANALOG AUTO PI LOT 

ALTERNATING CURRENT 

ATTITUDE CONTROLLER ASSEMBLY 

ACCUM0LATOR 

ACTUAL/ ACTUATOR 

ANALOG TO DIGITAL 

ABORT ELECTRON! CS ASSEMBLY 

ASCENT ENGINE ARMING ASSEMBLY 

ASCENT ENGINE LATCHING DEVICE 

AUTC1'1ATJC GAIN CONTROL 

ABORT GUIDANCE SECTION 

ALIGNMENT 

ALARM 

AL TI METER/ AL Tl TUDE/ ALTERNATE 

AMMETER/JIMPLITUDE MODULATION 

JIMPERE 

JIMPERE HOUR 

ANTENNA 

ALIGNMENT OPTICAL TELESCOPE 

ASCENT PROPULSION SYSTEM 

ARMED 

ABORT SENSOR ASSEMBLY 

ASCENT 

ASSEMBLY 

ATTITUDE & TRANSLATION CONTROL ASSEMB LY 

ATTITUDE 

AUTC1'1ATI C 

AUXILI ARY 

AVAILABLE 

fl:l_ IMUTH 

BATTERY 

BAND 

Bl PROPELLANT 

BEACON 

BITS PER SECOND 

BITS PER SJIMPLE 

BACKUP 

CONTROL ASSY X, X = 1, 2, 3 

CABIN 

CALIBRATE/CALIBRATION 

CALCULATE/CALCULATED 

CIRCUIT BREAKER 

C-BAND 

CABLE 

CBW 

cc 
CCRD 

CDR 
CDU 

CES 

CG 

CHAR 

CY-T 

CL 

CLSD 

CMD 

CMDED 

CNTL 

co2 
COAS 

Ca-1M 

CCMP 

COND 

CONT 

COOL 

cos 
CP 

CPS 

CRSFD 

CRT 

CSM 

CTG 

CUR 

cw 
CWEA 

D 

DIA 

DAC 

DAP 

DB 

DBM 

DBW 

DC 

DCA 

DECA 

DECR 

DEDA 

DEG 

DEM OD 

DES 

1-4 

CONSTANT BANDWIDTH 

CONTACT CLOSURE 

CCl'IPUTER CCMPUTER & RETICLE Dlt'MER 

CO"W\NDER 

COUPLING DATA UNIT 

CONTROL ELECTRONICS SECT I ON 

CENTER OF GRAVITY 

CHARACTER 

CIRCUIT 

CLOSE 

CLOSED 

CCMMAND 

CCMMANDED 

CONTROL 

CARBON DI OX IDE 

CREWMAN OPTICAL ALIGNMENT SIGHT 

Ca-1MUNICATIONS 

CCMPARE 

CONDITION/CONDITIONING/CONDITIONER 

CONTINUE 

COOLANT 

COS !NE 

CCMMAND PI LOT 

CYCLES PER SECOND 

CROSSFEED 

CATHODE-RAY-TUBE 

CCMMAND AND SERVICE MODULE 

CARTRIDGE 

CURRENT 

CONTINUOUS WAVE 

CAUTION & WARNING ELECTRONICS ASSY 

DCMNWARD THRUSTING RCS ENGINE 

DIGITAL TO ANALOG 

DIGITAL TO ANALOG CONVERTER 

DIG ITAL AUTO Pl LOT 

DECIBEL 

DECIBEL ABOVE J. MILLIWATT 

DEC! BEL ABOVE 1 WATT 

DIRECT CURRENT 

DIGITAL CCMMAND ASSEMBLY 

DESCENT ENGINE CONTROL ASSEMBLY 

DECREASE 

DATA ENTRY AND DISPLAY ASSEMBLY 

DEGREE 

DEMODULATOR 

DESCENT 

u+8 
BASIC 



DET 

DFI 

DFR 

DJFF 

DIG 

DIR 

DI SCH 

DISP 

DIV 

DL 

OLAY 

DPLY 

DPS 

DSEA 

DSKY 

ECA 

EC ! 

ECS 

ED 

EKG 

EL 

ELEC 

EMER 

EM! 

EMU 

ENBL 

ENG 

ENGR 

EPS 

EQUIP 

ERA 

ERR 

EVA 

EWA 

EXT 

F 

FA- 1 

FA-2 

FAIL 

FDA! 

FITH 

FL 

FM 

FP 

FREQ 

LM-8 
BAS IC 

TABLE 1-1.- STANDARD ABBREV IATIONS AND ACRONYMS FRCM LM DOCUMENTATION - CONTINUED 

DETENT/DETECTOR 

DEVELOPMENTAL FLIGHT INSTRUMENTATION 

DEADFACE RELAY 

DIFFERENCE/DIFFERENT IAL 

DIGITAL 

DIRECT 

DISCHARGE 

DI SPLAY 

DIVERTER 

DOWNLINK 

DELAY 

DEPLOY/DEPLOYED 

DESCENT PROPULSION SYSTEM 

DATA STORAGE ELECTRONICS ASSEMB LY 

DI SPLAY AND KEYBOARD 

ELECTRICAL CONTROL ASSEMBLY 

ELECTRICAL CIRCUIT INTERRUPTER 

ENV IRQl\MENTAL CONTROL SYSTEM 

EXPLOS IVE DEVICE 

ELECTROCARDIOGRAM 

ELECTROLUMINESCENT 

ELECTRI CAL/E LECTRI CALLY 

EMERGENCY 

ELECTRCMAGNET IC INTERFERENCE 

EXTRAVEHI CULAR MOBILITY UNIT 

ENABLE 

ENGINE 

ENGINEER 

ELECTRICAL POWER SYSTEM 

EQUIPMENT 

ELECTRON IC REPLACEABLE ASSEMBLY 

ERROR 

EXTRAVEHICULAR ACTI VI TY 

EXTRAVEH ICULAR VISOR ASSEMBLY 

EXTEND 

FAHRENHEIT/FORWARD THRUST ING RCS ENG INE 

FUSE ASSY 1 

FUSE ASSY 2 

FA ILURE 

FLIGHT DIRECTOR ATTITUDE INDICATOR 

FI RE- IN- THE-HOLE 

FLAG 

FREQUENCY MODULATION 

FLIGHT PROGRESS 

FREQUENCY 

FWD 

G 

GAST A 

GDA 

GLY 

GMBL 

GND 

GOX 

GSE 

GUID 

HBR 

HE 

H/ H 

Hg 

HI 

HL 

HLD 

H
2
0 

HSD 

HTR 

HV 

HVR 

H/ X 

HZ 

JCS 

ID 

IF 

IG 

!GA 

!GN 

IMU 

IN 

!NJ 

INCR 

INST 

INV 

!RIG 

JS 

!SOL 

ISS 

JETT 

JD 

KHZ 

L 

LAT 

1-5 

FORWARD 

GRAV ITY 

GJMBAL ANG LE SEQUENC ING TRANSFORMATI ON ASSY 

G IMBAL DRIVE ACTUATOR 

GLYCOL 

G!MBAL 

GROUND 

GASEOUS OXYGEN 

GROUND SUPPORT EQUIPMENT 

GUIDANCE 

HIGH-BIT RATE 

HELIUM 

AL Tl TUDE/ ALT ITUDE RA TE 

MERCURY 

HIGH 

HIGH LEVEL 

HOLD 

WATER 

HI GH-SPEED DATA 

HEATER 

HIGH VOLTAGE 

HOVER 

HEAT EXCHANGER 

HERTZ 

INTERCCMMUN! CATION SYSTEM 

!DENT! FI CAT ION 

INTERMEDIATE FREQUE NCY 

INNER G!MBAL 

INNER G!MBAL ANGLE 

IGNITI ON 

INERTI AL MEASUREMENT UN IT 

INLET 

INJECTOR 

INCREASE 

INSTRUMENTAT! ON 

INVE RT ER 

INERT IAL REFERENCE INTEGRAT ING GYRO 

INSTRLMENTATION SYSTEM 

ISOLATION 

INfRT!AL SENSOR SYSTEM 

JETTI SON 

JET DR IVER 

KILOHERTZ 

LE FT THRUS Tl NG RCS ENG I NE 

LATITUDE/LATERAL 
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TABLE 1-1. - STANDARD ABBREVIATIONS AND ACRO\IYMS FROM LM DOCLMENTATION - CONTINUED 

LBR 

LCA 

LCG 

LOG 

LOR 

L.GC 

LIM 

LIOi 

LLC 

LLS 

LMP 

LO 

LOl\G 

LPD 

LR 

LSB 

LSSP 

LTG 

LUT 

LV 

LVL 

MAN 

MAP 

MAX 

MDF 

La.-1-BIT RATE 

LIGHTING CO\ITROL ASSEMBLY 

LIQUID COOLED GARMENT 

LANDING 

LUT DEADFACE RELAY 

LM GU !DANCE COMPUTER 

LIM IT /LIMITS 

LITHIUM HYDROXIDE 

La.-1-LEVEL CCM-IUNI CATOR 

LOW-LEVEL SENSOR 

LUNAR MODULE PI LOT 

LOW 

LONGITUDE 

LANDING POINT DESIGNATOR 

LANDING RADAR 

LEAST SIGNIFICANT BIT 

LUNAR SURFACE SENSING PROBE 

LIGHTING 

LAUNCH U'\BILICAL TO.VER 

La.-1 VOLTl'GE 

LEVEL 

MANUAL 

MESSAGE ACCEPTANCE PULSE 

MAXIMLM 

MI LO DETONATING FUSE 

MET MISSION ELAPSED TIME 

MFC 

MFLD 

M; 

f'GA 

MIN 

MM 

MOCR 

MOD 

MON 

MPS 

MPX 

MSB 

MSFN 

MTR 

(-) 

MAIN FEEDER CONTACTOR 

MANIFOLD 

MIDDLE GJMBAL 

MIDDLE GIMBAL ANGLE 

MINIMUM 

MILLIMETER(S) 

MISSJO\I OPERATIONS CONTROL ROOM 

MODULATOR/MODULATION 

MONITOR 

MAIN PROPULSION SYSTEMS 

MULTIPLEX/MULTIPLEXER 

MOST SIGNIFICANT BIT 

MANNED SPACE FLIGHT NETWORK 

METER/MOTOR 

NEGATIVE 

NC NORMALLY CLOSED 

NO 

NORM 

NRZ 

NORMALLY OPEN 

NORMAL 

NON- RETURN-TO-ZERO 

o2 OXYGEN 

OB ON BOARD 

OC OVERCURRENT 

OG OUTER GIMBAL 

OGA OUTER GIMBAL ANGLE 

OPN OPEN 

OPR OPERATE 

OPR ERR OPERATOR ERROR 

OPS OXYGEN PURGE SYS 

ORDEAL ORBITAL RATE DISPLAY-EARTH AND LUNAR 

OUT OUTLET /OUTPUT 

OSC OSCI LLATOR 

0/T OVERTEMPERA TURE 

OVR OVER 

OVRD OVERRIDE 

OVHD OVERHEAD 

OX OXIDIZER 

PA POWER AMPLIFIER 

PAM PULSE AMPLITUDE MODULATION 

PART PARTIAL 

PBAT PYRO BATTERY 

PBW PROPORTIONAL BANDWIDTH 

PCM PULSE CODE MODULATION 

PCM TEA PU LS E CODE MODULAT ION AND TIM I NG 
ELECTRON I CS ASSEMB LY 

PCT PERCENT 

PGNCS 

PGNS 

PFS 

PIPA 

PKG 

6P 

PLSD 

PLSS 

PRIMARY GUIDANCE, NAVIGATION AND 
CONTROL SYSTEM 

PRIMARY GU I DANCE AND NAVIGATION SYSTEM 

PERCENT FULL SCALE 

PULSE INTEGRATI NG PENDULOUS 
ACCELERCT-1ETER 

PACKAGE 

DIFFERENTIAL PRESSURE 

PULSED 

PORTABLE LI FE SUPPORT SYSTEM 

PM PHASE MODULATI ON 

PMP 

PNLS 

PO 

POS 

PREMODULAT!ON PROCESSOR 

PANELS 

POWER OUTPUT 

POSITION 

PP PARTIAL PRESSURE 

PPS 

PQGS 
PRESS 

PRF 

1-6 

PULSES PER SECOND 

PROPELLANT QUANTITY Gl'G ING SYSTEM 

PRESSURE 

PULSE RE PE TI Tl ON FREQUENCY 



TABLE 1-1 .- STANDARD ABBREVIATIONS AND ACRONYMS FRC\'1 LM DOCLMENTATION - CONTINUED 

PRIM 

PRM 

PRN 

PR(X; 

PROP 

PSA 

PSIA 

PSID 

PTA 

PTT 

PRIMARY 

PULSE RATIO MODULATOR 

PSEUDORANDC\'1 NOI SE 

PR(X;RAM 

PROPELLANT/PROPULSION 

POWER AND SERVO ASSEMBLY 

POUNDS PER SQUARE INCH ABSOLUTE 

POUNDS PER SQUARE INCH DLFFERENTIAL 

PULSE TORQUE ASSEMBLY 

PUSH-TO-TALK 

PVR PRECISION VOLTPGE REFERENCE 

PWR 

PYRO 

QD 

QTY 

PO\<ER 

PYROTECHNIC 

QU ICK DISCONNECT 

QUANTITY 

QUAD QUADRANT 

R RIGHT THRUSTING RCS ENGINE 

RC/OC REVERSE CURRENT/OVERCURRENT 

RCCRA ROUGH COMBUSTION CUTOFF REPLACEABLE 
ASSEMBLY 

RCS REACTION CONTROL SYSTEM 

RCVR RECEIVER 

RD RELAY DRIVER 

RDR RADAR 

REC RECORDER 

RECD RECEIVED 

REF REFERENCE 

REG REGULATOR 

REL RELEASE 

RET RETRACT /RETURN 

REV REVERSE 

RF RAD IO FREQUENCY 

RFLT REFLECT/REFLECTED 

RGA RATE GYRO ASSEMBLY 

RJB RELAY JUNCTICJ'I BOX 

RLY RELAY 

RNDZ RENDEZVOUS 

RNG RANGE I RANG I NG 

RR RENDEZVOUS RADAR 

RRE RENDEZVOUS RADAR ELECTRONICS 

RS REMOTED S !TE 

RSVR RESOLVER 

RUPT RUPTURE 

RZ RETURN-TO-ZERO 

S AND C SIGNAL AND CONDITIONING 

S-BND S-BAND 

SIC 

SCA 

SCERA 

scs 

SPACECRAFT 

SIGNAL CONDITIONER ASSEMBLY • 

SIGNAL CONDITIONING ELECTRONICS 
REPLACEABLE ASSEMBLY 

STABILIZATION AND CONTROL SYSTEM 
SCO SIGNAL CONTROLLED OSCILLATOR 

SEC 
SEL 

SEP 

SEQ 

SET 

SECONDARY/SECOND 
SELECT 

SEPARATION/SEPARATOR 

SEQUENCE 

SET/SETTING 

SG SIGNAL GENERATOR 

SHE 

SHFT 

SIG 

SIN 

SUPER CRITICAL HELIUM 

SHAFT 

SIGNAL 

SINE 

SLA SPACECRAFT LAUNCH ADAPTER 

S/0 

SOL 

SOY 

SP 

SPA 

S/S 

SSR 

ST 

STBY 

STGE 

STR 

STRB 

SUP 

SUSP 

svo 

SW 

SYNCH 

SYS 

TCA 

TCP 

TE 

TEMP 

THROT 

TJM 

TK 

TLE 

TM 

TOL 

TRANS 

TRNFR 

1-7 

SHUTOFF 

SOLENOID 

SHUTOFF VALVE 

SPARE 

SIGNAL PROCESSING ASSEMBLY 

SAMPLES PER SECOND 

STAFF SUPPORT ROOM 

STATIC 

STANDBY 

STAGE 

STRENGTH 

STROBE 

SUPPLY 

SUSPENSION 

SERVO 

SWITCli 

SYNCHRON IZATION 

SYSTEM 

THRUST CHAMBER ASSEMBLY 

THRUST CHAMBER PRESSURE 

TIMING ELECTRON ICS 

TEMPERATllRE 

THROTTLE 

TOWER JETTISON MOTOR 

TANK 

TRACKING LIGHT ELECTRONICS 

TELEMETRY 

TOLERANCE 

TRANSLATION 

TRANSFER 
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TRUN 

T/TCA 

TTY 

u 
UCM/-1 

UHF 

v 
6V 

VAC 

VAR 

vco 
voe 
VEL 

VHF 

VLV(S) 

VOL 

vox 
VP! 

VRMS 

w 

WB 

W/B 

x 
XCVR 

XMTR 

XPNDR 

(~) 

TABLE 1-1.- STANDARD ABBREVIATl()\IS AND ACRONYMS FRO'I LM DOCUMENTATION - CONCLUDED 

TRUNNION 

THRUST /TRANSLATION CONTROLLER ASSEMBLY 

TELETYPE/TELETYPEWRITER 

UPWARD THRUSTING RCS EllGINE 

UNSYMMETRICAL DIMETHYLHYDRAZINE 

ULTRA-HIGH FREQUENCY 

VOLT 

CHANGE IN VELOCITY 

ALTERNATING CURRENT VOLTS 

VARIABLE 

VOLTl'GE CONTROL OSCILLATOR 

DIRE CT CURRENT VOL TS 

VELOCITY 

VERY HIGH FREQUENCY 

VALVE/VALVES 

VOLUME 

VOICE OPERATED RELAY 

VALVE POSITION INDICATOR 

VOLT ROOT MEAN SQUARE 

WATT 

WIDEBAND 

WATER BOILER 

CROSS/TRANS 

TRANSCEIVER 

TRANSMITTER 

TRANSP()\IDER 

PHASE 

1-8 
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TABLE 1-II.- DRAWING SYMBOL STANDARDS 

Line Designation 

Water 

• • 
Oxygen 

0 0 

Nitrogen 

N N 

Helium 

1111111111111111 

Primary Coolant , z z z 
Secondary Coolant 

x x 
Fuel 

I I I 
Hydrogen - - -
Steam 

s s s s 

Suit Loop 

Sense Lines 

Oxidizer 

Others 

( Identification) 

2. 

1-9 

Buses and Grounds 

Commander's Bus 

LM Pilot's Bus 

AC Bus 

V Voltage 
llSA OR s- and Bus 
400 ...... -Frequency 

Floating Bus 

Vxxx ---Voltage 
XXX Name 

System Ground Signal Gr ound 

1 
Frame Ground 

Floating Ground 

LM-8 
LlASIC 



TABLE 1-II.- DRAWING SYMBOL STANDARDS - Continued 

L.M- 8 
BASIC 

3. MECHANICAL SYMBOLS 

Mechanical Filter 

__ ...,.g 
Burst Diaphragm 

----ti QJ 
"-.Low Side 

Venturi 

Vent 

Thrust Neutralized Vent 

Self-Sealing Quick;Disconnect 

----l>CI 

Quick Disconnect 

-C><l 
Quick Disconnect 
Fill and Drain 

Fill and Drain 

----JCap 

Ball Valve 
Actuator 

May be shown 
in depressed 
or partially 
depressed 
position 

Valves - Shown shaded in closed position 

Open Closed 

1- 10 



TABLE 1-II. - DRAWING SYMBOL S'rANDARDS - Continued 

3. MEC HANICAL SYMBOLS (CONT. ) 

Manual Valve 

Check Valve 

Check Valve with 
Manual Override 

I ---ii _. ,too--_ 
Orifice 

: 
(Flow Rate ) 

Pressure Regulator 

Reduced psi 

Pressure Regulator with 
Manual Override 

Relief Valve Full Flow 
Cracking 
Reseat Press ure 

~ 

1-11 

Ball Valve 

Ball Valve ,:,.-i th 
Internal Seal and Drain 

Three-Way Valve 

Solenoid Operated Valve 

(Three-Way ) 

Solenoid Operated Valve 

(Two-Way ) 

Name (Normal Position ) 

Uv\-8 
BASIC 



TABLE 1-II.- DRAWING SYMBOL STANDARDS - Continued 

4. PYROTECHNICS 

Interstage Umbilical Cutter 

OR 

~1°X i---I 
t 

"D" for 
Descent Stage 

"D" for 
Descent Stage 

"L" for Launch 
Vehicle (SLA ) 

Wire 

Pipe 

Electrical Circuit Interrupter (ECI) 
,, ___ ...,. . '' ·· 

- · .... ..,! .. · __ ,.. • .+ ; )<' .._ __ _ 
' . 
1 

5. RELAYS 

Momentary Contacts 

Latching Contacts 

~ 
• 

Non-Latching Relay 
(De-Energized ) 

-~ 
I• 

--~ · 
I• 

~ Nomenclature 

Latching Relay 

~ ®+~ 
--~ '-·--
~~ Nomenclature 

"A" for 
Ascent Stage 

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

1-12 
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TABLE 1-II. - DRAWING SYMBOL STANDARDS - Continued 

6. C/B, FUSES, AND MISC SWITCHES 

RF 

Coax Switch 

Baro Switch 

• 

Close XXX psi or altitude 

Open XXX psi or altitude 

1- 13 

Push-Button Circuit Breaker 
Major 

XXXXX Title 

• I . XXXXX • ~Minor 
'••-••••••• Tit l e 'I I I XXX I Name 

I ~ • 
I o o I 
·I XA • I Amperage 

I PNL X XXX 1-c/B 
1.1-•••-••-' Nwnbe r 

Pnl 
Number 

.General Fus e 

A Amperage 

Fusis tor 

Resistance 

---~~--



TABLE 1-II.- DRAWING SYMBOL STANDARDS - Continued 

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

Three- Pos ition Flag.-Spring load to the center position 

1¥ 
I 

-. 

Two-Position Flag 

0 

Annunciator Flag 

xxxxx 

xxxxx 

State of Flag . 

Flag 
Nomenclature 

m LU XXXXX- State of Flag 

xxxxx-- State of Flag 

Flag Number 
Panel Number 

- State of Flag 

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

Flag 
Nomenclature 

St a t e of Flag 

Flag Number 
Panel Number 

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

xxxxx -------- Flag Name 

-[~]-xxxxx -
xxxxx 

Note to explain 
all states of flag. 

xxxxx _x_x_x_xx ______ _ 
Flag Number 
Panel Number xxxxx 

1- 14 

LM-8 
ijASIC 



TABLE 1-II.- DRAWING SYMBOL STANDARDS - Continued 

8. MISCELLANEOUS SYMBOLS 

Telemetry Bubble (LM Only) Transformers 

LM- 8 
!:)ASIC 

Measurement 
-~-- Number 

Measurement Name 
Measurement Range 

t-------~:t---< or Event State 

J 1:ore 
Ex. l =Safe 

...,.._ _ _,_ HER Sample Rate 
""r------' 

LBR Sample 
Rate 

SC l or 
SC 2 for 

Polarity dots 
indicate out 
of phase 

Signal Conditioner 
1 or 2 Polarity dots 

indicate in 
phase 

Measurements to GSE 

Wire resolver 

Measurement 
Number 

Title 

Range 

Outputs 
(Stator) 

Overview Instrumentation Legend 

Automatic 
Control Only 

0 

PCM Only 

9 
1-15 

Amplifier 

Antenna 
Name 

(Type or Function) 

T 
Heater 

Value (Watts) 

PCM and Onboard 

Pwr 
Input 

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

8. MISCELLANEOUS SYMBOLS (CONT. ) 

And Gate 

-81---
Nand Gate 

-~ 
Or Gate 

Nor Gate 

Exc lusive Or Gate 

-~-
Electroluminescent Light 

E.L. 

Control/Signal Referenc e 

To _.- f:\ 
Load~ 

C\__From v-----·· Source 

Power Reference 

To ________;-;\ 
Load ~ 

~From 
~Source 

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

3 -Drawing Locator Number for the 
given detail subsystem drawi ng 

K - X Coordinate 
4 - Y Coordinate 

Zone Reference 

A - X Coordinate 
1 - Y Coordinate 

XX. X - When this number appears, 

1-16 

it refers to another drawing. 
When there is no number, 
the zone refers to another 
area on the same drawing. 
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5 

4 

2 

PITCH ANO YAW 
ALIGNMENT 
DIAMOND 

ROLL 
ORIENTAT ION 
IND ICATORS 

G 

PERSPECTIVE OF LM: ACTIVE CSM 13-Dl 
DOCKING ALIGNMENT TARGET 

F 

SELF ILLUMINATING 
DISCS 

BLACK 

--------
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PITCH ANO YAW 
ALIGNMENT 
DIAMOND 

PERSPECTIVE OF LM MOUNTED CSM ACTIVE 
(3-D) DOCK I NG ALIGNMENT TARGET 

CREWMEN OPTICAL 
ALIGNMENT SIGHT PROBE 

---

CSM ACQUISITION 
ANO ORIENTATION 
LIGHT CTYPl 

--CSM 

- LM-ZAXIS~ 
LM -Y AXIS 

- Y AXIS • I 

LM +Y AXIS 

CSM MO UNTED 
LM-ACTIVE DOCKING 
ALIGNMENT TARGET 

CSM 
+Y AXIS 

DROGUE 

LM COAS LINE OF 
SIGHT POST PITCHOVER 
POSITION 

c 

ROLLED CURTAIN 

COMMANDERS WINDOW 
(LAND ING POINT DES I GNATOR ON 
COMMANDERS WINDOW ONL Yl 

LM+Y AXIS 

LM 
X AX IS 

LM 
+Z AX IS 

TRACKING LIGHT 

LM COAS LINE OF SIGHT 
CPRE- PITCHOVER POS ITION) 

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

e 

DOCKING WINDOW 

CM 
DOCKING 
TARGET 

BARREL LOCK 

CREWMAN OPTICAL ALIGNMENT SIGHT CCOASl 

B 

COAS MOUNT 

/

PROJECTED IMAGE 
AS IT APPEARS ON 

. TARGET 

·>· :'. LINE OF SIGHT 

x~/ L/ H FORWARD I 
AXIS'""' DOCKING WINDC 

IP TRAI 
FOR 
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~ FUNI 
REF 

~ LIGH 

19 COA ~ 
CMD 
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A 
F 
D 
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PERSPECT IVE OF LM: ACT IVE CSM (3-D) 
DOCK ING ALIGNMENT TARGET 

F 

SELF ILLUMINATING 
DISCS 

BLACK -+---l•fl 
TARGET -+--... t---of 
BASE 

E 

PITCH AND YAW 
ALIGNMENT 
DIAMOND 

' 

;-

' OUTER CIRCLE 
FOR RAN GE AND 
RANGE RATE 

PERSPECT IVE OF lM MOUNTED CSM ACT IVE 
(3-Dl DOCKING ALIGNMENT TARGET 

CREWMEN OPTICAL 
ALIGNMENT SIGHT PROBE 

CSM ACQUISITION 
AND ORIENTATION 
LIGHT CTYP) 

--- - LM -ZAXIS~ 
-- LM-Y AXIS 

CSM ... 
- y AX IS I 

LM +Y AX IS 

CSM MOUNTED 
LM-ACTIVE DOCKING 
ALIGNMENT TARCOET 

+z AXIS 

CSM 
+Y AX IS 

LM COAS LINE OF 
SIGHT POST PITCHOVER 
POSITION 

COMMANDERS WINDOW 
(LANDING POINT DESIGNATOR ON 
COMMANDERS WINDOW ONLY) 

ROLLED CURTAIN 

LM 
X AXIS 

LM 
+z AXIS 

' TRACKING LIGHT 13> G> 
' ' ' LM COAS LINE OF SIG·HT 

c 

CPRE -PITCHOVER POSITION) 

LM+Y AXIS 

CREWMAN OPT ICAL 
ALIGNMENT SIGHT 
(INSTALLED IN THE 
DOCKING WINDOW . .) 

e 

DOCKING WINDOW 

CM 
DOCKING 
TARGET 

BARREL LOCK 

CREWMAN OPTICAL ALIGNMENT SIGHT (COAS> ~ 

B 

ft;> 

B> 

~ 
B> 

NOTES : ~ 

A 
DR ENGR DATE APPROVAL 

RECTICLE PATTERN 
AND ELEVATION SCALE 

TRACK ING LIGHT FLASHES AT l FLASH PER SEC 
FOR A DURAT ION OF 20 MILLI SECONDS THRO UGH AN ANGLE 
OF 60° SOLID ILLUMINATION 

FUNCT IONAL SCHEMAT IC FOR TRACKING AND DOCKING LIGHTS 

REF J za 
3,1 

LIGHTING FOR COAS REF 

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

DOCKING LIGHT COLORS ARE: 
STARBOARD (RIGHT> SIDE : GREEN 
PORT CLEFT> SIDE: RED 
AFT TOP: l WHITE 
FORWARD FACE: l WHITE, l YELLOW 
DOCKING LIGHT LOCATION SHOWN ON 
STRUCTURES DWG 2,2 

DOCKING AND EVA AIDS 

38,5 X 21.25 PAGE 2-~ SHEET lOFl 

5 

4 

t 

2 
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5 

4 

3 

2 

DD cc 
LTR DCN DR ENGR DATE APPROVAL 

COMMENTS, 

612 225 202 

107---------4.--ttH~~!J 

252 

RIGHT HAND SIDE 
STOWAGE CONSOLE 

NATIONAL AERONAUTICS & SPACE ADMINISTRATION 
MANNED SPACECRAFT C ENTER HOUSTON. TEXAS 

LM EQUIPMENT 
LOCATIONS 

DWG NO SIZE LM 
FIGURE 2-2 J LM-8 

SHEET 'l OF 2 PAGE 2-2 67,5X 23.75 

264 260 

SIGNATUR ES DATE 

APP 

FEC 

88 

400 83 206 711 STOWED 

232 617 

19 88 53 

RH SSC 
LM -8 

CONF IGURAT ION 

AA z 

257 

803 

227 -----------~ 

713 -----------.~I 

119 

25 

123 

124 

118 

707 

71 

;_ 

y 

RR 

117 

INTERIM STOWAGE ASSY 
LM -8 

x 

11-----111 

120 

+w 

705 

--X = 154 LMDE G IMSAL PLANE 

t---------;..-"--;----- 113 

810 806 

v 

1 

28,M, 

I 6: 

201 

I 21 

+x AXIS 

I 
200 

I 

62 -----t'-
22 ~ 

"-t 
21 ____J 



303 21 7 410 

~210 

19 

412 

88 53 

RH SSC 
LM-8 

CONFIGURAT ION 

AA 

502 

405 

404 

420 

615 

z 

209 

227 

713 

351 

220 

234 

75 

257 

803 

119 

25 

123 

124 

y 

RR 

INTERIM STOWAGE ASSY 
LM-8 

x +w v 

l~-----711 

705 

713 
X = 254 RCS THRUSTER PLANE 

216 

X = 233 ASCENT D.GINE THRUST PLANE 

201 

I 1 
+X AXIS 
I 

200 

I 

--X = 154 LMOE GIMBAL PLANE 

f---------'>,,.£:.>,----- 113 

810 806 

u 

711----11 

602 

21 21 52 

116 

LHSSC 
LM-8 

CONFIGDRATION 
(CONTAINER ASS Y, DI SPOSAU 
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T s R 

51 

622 

601 

a 

411 . 39' 511 
42 6 

4 609 

800 50 1 

808 807 809 505 

510 401 409 

715 616 618 

500 702 703 

AFT EQU I PMENT BAY 
(2261 COLO RA l r LAYOUT 

LOOKING FORWARD 

24 

70 1 

700 

623 
706 

p 

18 

207 6 

801 

427 

5 

4 

3 

2 

ITEM 

l 

2 

3 

4 

s 
b 

7 

8 

9 

10 

11 

12 

13 

14 

l S 

lb 

17 

18 

19 

20 

21 

22 

23 

24 

2S 

2b 

27 

28 

29 

30 

31 

32 

33 

34 

3S 

3b 

37 

38 

39 

40 

41 

42 

4 3 

44 

4S 

4b 

47 

48 

49 

so 
Sl 

S2 

S3 

54 

S5 

Sb 

S7 

S8 

S9 

bO 

bl 

b2 

b3 

b4 

bS 

bb 

b7 

b8 

b9 

70 

71 

72 

73 

74 

7S 

7b 

77 

78 

79 

80 

81 

82 

83 

84 

85 

8b 

TAB LE 2-l . - LM EQU IPMENT MATRI X 

NOMENCLATURE ZONES ITEM NOMENCLATURE ZON ES 

r. CREW PROVISION/DISPLAYS 

CDR'S MAIN FLIGHT PANEL <PANEL l> Q4 87 DSKY PANEL GUARD Q2 ,S5 

S E ~AI N FLIGHT PANEL <PANEL 2) P4 88 SPARE COAS LIGHT BU LB 881 

CDR AND SE LOWER MAIN FLIGHT PAN EL <PANEL 3l P2 89 MAIN PANEL/CABIN FLOODLI GHTS {21 Q4,S5 

CDR ANO SE LOWER CENTER PANEL (PANEL 41 Q2 90 FWD PANEL FLOODLIGHTS <2l P4 

COR'S LIGHTI NG CONTROL PANEL <PANEL SJ R2 9 1 CIRCU IT BR EAKER FLOOD LIGHTS 1271 P4 

SE ABORT GU IDANCE PANEL <PANEL 61 P3 92 SIDE CONSOLE FLOODLIGHTS <bl P3 

SE LOWER SIDE CONSOLE <PANEL 12) ccs 93 MODULARIZED EQUIPMEN T STOWAGE ASSEMBLY (ME SA) 03 

SE CENTER SIDE CONSOLE (PANEL 141 CC5 94 DOCKING TARGET R/A DEVICES Ob 

SE CIRCUIT BREAKER PANEL <PANEL 161 oos 9S 

CDR'S LOWE R SIOE CONSOLE CPANEL B> SS .. TRACKING LIGHT E5 ,S5 

CDR'S CIRCUIT BREAKER PANEL <PANE L 11) 5S 97 

FLIGHT DIRECTOR A LTITUDE INDICA TOR C2) P4 98 DOCKING LI GHTS - WH ITE 12) Cl FWD +Y ANO l AFTJ C6,H5 

ENG INE STOP BU TTON C2l P3,R3 99 DOCKING LIGH T - YELLOW <FWD -Yl ES 

ENG INE START BUTT ON R3 
100 DOCKING LIGHT - RED l - Y) E4 

ENGINE RATE OF DESCENT S\YI TCH R3 
101 DOCKI NG LIGHT - GREE N <+Y) H4 

GLARE SH IELD S C2) oos 102 GlMBAL ANGLE SEQUENCE TRANSFORMAT ION ASSY ANO CO LO PLATE SS 

MAIN FLIGHT PANE L SHOCK MOUNTS CBl 005 
103 STABILIZATION AND CONTRO L AS SY NOS 1 ANO 2 tASC STAGEJ SS 

PLSS I N RECHARGE STATION Pb,US 
104 DOCKING TARGET Db 

AOT EYEGU ARO ANO FILTER 004 
105 STABI LI ZATION ANO CONTRO L ASSY NO 3 <DSC STAGE ) A4,N5 

PLSS ON FLOOR K3 
107 RH SSC AA2 

109 LHS SC U2 
EMPTY T2 110 COAS FILTER 881 
NEEDLE NOSE PLIERS Vl 111 
UTILITY TOWEL ASSY 004 11 2 

EVA WAIST TETHER, LUNAR EQUIP CONVEYER ASSY, PILOT PREFERENCE KIT 004 11 3 LUNAR SUR FACE TOTE BAGS MS 

lbMM REMOTE CONTROL CABLE ODS 114 TI SS UE DISPENSER AA2 

LUNAR BOOTS <2 PAIR) - STOWED U5,S 4 
ll S JETTISON BAGS Ul 

ll b HAMMOCK STQINAGE S4,Ul 
l bmm FILM MAG ANO PASSIVE RADIATION DOSIMETER 005 

11 7 CAMERA MOUNT BRACKET Y2 
EXTRAVEHICULAR GLOVES - STOWED V4,K3 118 MM TRANSFER BAG Y2 

MI RROR 005 119 16MM DA TA ACQUISI TION F ILM MAGAZINE Y2 

EMU MAINT Kit ANO PURG E FITTING S U4 ,K3 120 IN -SUIT ORI NKING DEVICE Y2 
12 1 l bMM TRA NS BAG Yl 

I NTERI M S TOWAGE STRAPS . AA2 122 TEMPORARY STOWAGE BAG Yl 

PILOTS PREFERE NCE KIT 
123 ELE CTR ICAL SHORTING PLUG ASSY Yl 

INTERIMS TOWAGE STRAPS oos 124 OU ST CAP Yl 

125 INTERM STOWAGE ASSY 
EV VISORS CS TOWED> U4 ,K3 

PLSS CONDENSATE CONTAINER ASSY us 
II . VEH ICLE DESIGN INTEGRATION 

FOOD US,004 
200 DESCENT STAGE W4 

201 AS CENT STAGE W4 
202 PRESSURE SHELL OUTLINE S5,CC6 

WAT ER PROBE (O N END OF PLSS H
2

0 REFILL HOSE> Q5 
203 INTER STAGE SUPPORTS A4 ,E4 

CHECKLI ST Tb 204 INTERS TAGE CONNECTION POINTS (4}(SHOWN mus•' H4, L4, 
PILOT S REFERENCE KIT 882 M3,N3,04 

FLIGHT DATA KIT CLM FLI GHT PLAN AND PROCEDURES) TS 205 FORWARO HATCH Q2, S4 

RENDZ RADAR ANTENNA RELEAS E Q4 20b UPPER HA TCH T6,BB6 

SEQUEN CE CAME RA POWER CORD P4 207 ENG INE COVER Pb 

EMERGE NCY WRE NCH B 004 
208 FORWARD WINDOWS (2) R3, S5 

DES IGN EYE tS HOWN THU S -4r- ) 209 DOCK ING WINDOW Q4, S6,Z5 
R4 ,P4 210 ASCENT ENG INE BLAST DEF LECTOR U4,BB4 

EVA LANYARD S AA2 21 1 OUTRIGGER ASSY W4 
LANDING POINT DESIGNATOR R4 212 PROPELLANT FUEL TANK CA/S) E4 , J4 

OVERHEAD DOCKING RET ICLE T2 213 PROPELLANT OXID IZER TANK CA/S) H4 , L4 

l bM M CAMERA/PK ON SU IT 21 4 PROPELLANT OXID I ZER TANK C2-D/Sl N3,N5 

MEDICAL PACKAGE Tb 215 PROPELLANT FUEL TANK C2-D/ SJ M3,03 

MONOCULAR T2 21b FLOOR - COCK PIT 004 

URINE COLLECTION ASSY ISMALU S4,DD.4 
217 FLOOR - EQU IPMENT TUNN EL 884 

21 8 ELECTRICAL REPLACEABLE ASSY CERA) RACK W4 
AOT GUARD P4 219 DOCK ING DROGUE Tb 
PGA URINE DRAIN LI NE - STOWED U4 220 THERMAL SH IELD Z5 

URINE TRANSFER VALVE U4 221 BASE HEAT SHIELD CO/SJ 883 
222 DESCE NT ENG INE MOUNT CC3 

223 SC IENTIF IC EQU IPMENT BAY L5 

22 4 RCS THRU STER CLUSTER MOUNT J3 

SAMPL E RETURN CONT A l NER 
225 NAVI GA TION BASE CCb 

22b AFT EQU IPMENT BAY JS 
RES TRAINT CORO - STOWED 12) P2,S 4 

227 S~BAND ANTENNA MOUNTS l2l W5,Z5 
EVA RETRACTABLE TETHER V2 228 VHF ANTENNA MOUNT S C2l Xb,Xb 

CONSTANT FORCE TAKE~UP REE L 121 P2 229 PROPE L LANT TANK MOUN TS A/S AS,0 5 

TAKE-UP REE L LOCKING CONTRO L C2l Q2 230 RCS TANK MODULE C2l ws 
PULLEY SYS TEM 121 Q2 231 PROPELLANT TANK SUPPOR TS D/S L4 

OVE RH EAD DOCKI NG CONNECTION CRESTRAINTI R3 232 CHOCK MOUNT - LANDING GEAR 883 

ARMRESTS - FLIGHT POSIT ION <4> P3 
233 LM/S LA UMBILICAL A4 

234 RCS PLUME DEFLECTOR CTYP ICAU Z4 
CONTINGENCY SAMPLE RETURN CONT Al NER Tl 

ARMRESTS - STOWED POSITION t4l SS 
Ill. ME CHANICAL DE SIGN 

ARM REST ATTENUAT ION CYLINDERS t8) P2 2SO LANDING GEAR 003 

UTILITY LI GH TS Tb 251 PR IMARY STRUT 003 

SAMPLE SC ALE Tl 252 SECONDARY STRUT 003 

FIXED LADDER G3,Z3 
253 DEPLOYMENT TRU SS 003 

254 LANDING PAO 003 
L M SYS DATA 25S 
PLATFORM ANO HANDRAILS Z4 2Sb INTER STAGE UMBILICA L GU I LLOTINE 14,03 

EXTER NAL HANOGRIP (2) Z4 2S7 LUNAR SURFACE SENSING PROBE tL SS Pl 003 

HANOGRIP - COCKPIT FLOOR (3) 54 2S8 LSS P UPLOCK MECHAN ISM 003 

HANDGRI PS - FWD CONTROL PANELS (4) P3 259 PYRO BA TTERY l2l 13,W4 

HANOGRIP - COCKPIT CEI LI NG Rb, Tb 2b0 GROUND LINE CC3 

HANOGRIP 55 
261 ELECTRICAL CIRCUIT INTERRUP TERS C2) H4 

HANDGRIP + Z27 UPPER 
2b2 EXPLOSIVE DEV ICE S RELAY BOX 12) H3,W4 

Pb, Tb 
2b3 IN TERSTAGE NUT AND BOLT (4) H4 

HANDGRIP - ECS PACKAGE - FWD CCb 2b4 LANDING GEAR UP LOCK S l 4l CC3 
HANDGR1P - ECS PACKAGE - UPPER 88b 

FWD WINDOW SHADE <2l P4,S5 

DOCKI N:i WINDOW SHADE R4,T5 
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ITEM 

300 

301 

302 

303 

304 

30S 

30b 

307 

308 

309 

310 

3SO 

3Sl 

352 

3S3 

3S4 

3SS 

3Sb 

3S7 

3S8 

400 

401 

402 

403 

404 

40S 

40b 

407 

408 

409 

410 

411 

412 

413 

414 

41S 

4l b 

417 

418 

419 

420 

421 

422 

423 

424 

425 

42b 

427 

428 

429 

430 

431 

432 

soo 
SOl 

S02 

S03 

S04 

sos 
SOb 

S07 

SOB 

S09 

510 

Sll 

Sl2 

Sl3 

bOO 

bOl 

b02 

b03 

b04 

NOMENCLATURE 

IV. PROPULSION 

DESCENT ENGINE 

DESCENT ENGINE SKIRT CONTOUR 

DESCENT ENGINE GIMBAL POINTS 

ASCENT ENG INE 

HELIUM PRESSURI ZATION MODULE lA/S-2l 

SUPERCRITICAL HELIUM PRESS MODULE ID/Sl 

HELIUM TANK t2lA/S 

SUPERCRITICAL HEL1UM STORAGE TAN K (O/Sl 

DESCENT AMBIENT START TANK 

DESCENT OXID I ZER TANK REL1EF VALVE VENT 

DESCENT FUEL TANK RE LIEF VALVE VENT 
V. REACTION CONTROL 

HELIUM PRESSURIZATION MODU LE t2l 

THRUSTER CLUSTER ASSY l4) 

FUEL SERVICE PANEL (2) 

RCS F UEL TANK t2l 

RCS OXID IZER TANK !2l 

RCS HELIUM TANK 12l 

PROPEL LANT QUANT ITY GAGING SYS TEM CONTROL UNIT 

OX101ZER SERVICE PANE L (2) 

DESCE NT FUElJHELIUM HEAT EXCHANGER 

VI. ENVIRONMENTAL CONTROL 

sun CIRCUIT ASSY 

SU IT WATER COO LI NG ASSY 

UMBILICAL HOSES <2> - STOWED 

UMBIL1CAL tlOSES (2) - DONNED 

CABIN PR ESSURE RE LIE F ANO DUMP VALVE 12) 

CABI N PRESSURE SWITCHES 

WATER TANK !2-A/Sl 

WATER TANK !D/Sl 

WATER CONTROL MODU LE 

CABIN TEMPERATURE CONTROL VALVE 

COO LANT REGENERAT IVE HEAT EXCHANG ER 

SUI T TEMPERATURE CONTROL VALVE 

COOLANT RECIRCULAT ION ASSY 

PRIMARY WATER BOILE R 

SECONDARY WATER BOILER 

PRI GLYCOL ACCUMULATOR 

SEC GLYCOL ACCUMULATOR 

WATER SERVICE ANO GAS CHARGING PORTS l4-A/S, 2-0/Sl 

GL YCOL Fill PORTS t4-A/Sl 

STEAM VENT (AFT EQUI PMENT BAYl 

FI LTER - SECONDARY COOLANT LOOP 

GAS EOUS OXYGEN TANKS t 2HA/Sl 

GOX TANK !D/ Sl 

PL SS WATER Fill VALVE 

HIGH PRESSURE OXYGEN CONTROL ASSY !D/ Sl 

0
2 

AND GLYCOL \3) INTERSTAGE DISCONNECTS 

PLSS WATER REFILL HOSE 

PLSS OXYGEN REFILL HOSE 

OXYGEN CON TROL MODULE CA/ 5) 

STEAM VENT 

UOH CARTRIOGE STOWAG E ECS SI ZE 

OPS l 2) 

GLYCOL PUMP PACKAGE 

VII. ELECTR ICAL POWER 

INVERTER <21 

ELECTRICAL CONTROL ASSY IA/5-2l 

ECS RE LAY BOX 

RELAY JUNCTION BOX !INCLUDE S OFR l 

ELECTRICAL CONTRO L ASSY l0/5-2l 

BATT ERIES tA/5-2) 

BATTERIES !D/S-4) 

CSM/lM ELECTRICAL UMBILICAL CONNECTORS 

UMBILICAL INTERSTAGE CONNECTION 

UTILITY LIGtlT CON TROL PANEL 

LIGHTING CONTROL ASSY ANO COLO PLATE 

AUX ILI ARY SWIT CHING RE LAY BOX 

FUSE ASSY SENSOR POWER l2l A/S 

DEADFACE RELAY A/S 

vm. GUIDANCE NAVIG ATI ON AND CONTRO L 

RENDEZVOUS RADAR ANTENNA ASSY 

RENDEiVOUS RADAR ELECTRONICS ASSY 

LANDING RADAR AN TENNA ASSY 

LANDING RADAR ELECTRONICS ASSY 

INERTIAL MEASUREMENT UNIT lCON TAIN S 3 IRIG' S AND 3 PIPA'Sl 

TAB L£ 2-I. - LMEQUIPMENTMATR IX 

ZO NES ITEM 

BB3 

CC 2 

CC3 

BB4 

AS 

04 

AS,05, 
J5,K5 

8 3 ,0 5 

04,A4 

04,A4 

06,BZ 

Xb 

ZS 

WS 

bOS 

bOb 

b01 

bOB 

b09 

blO 

bll 

bl 2 

bl3 

bl4 

blS 

blb 

bl7 

blB 

14,L4,X3 
6 19 

14,L4,X3 bZO 

14, L4 ,X3 bll 

03 b22 

X4 

R6,BBb 

QS 

RS 

J3 

P2,AA 5 

AAS 

US,886 

04,LS 

Rs 

QS 

BB4 

QS 

BB4 

Bb 

Cb 

Cb 

Cb 

04,XJ 

AS 

Bb 

AA4 

AS,05, 
J5,K5 

A4,05 

Rs 

A4,AA4 

A4,05 

QS 

Pb 

Rb 

AS 

L4 

us 
L4 

Ql 

Q2 

LS,AAS 

L3 

13,YJ 

Ql 

13,YJ 

Tb 

H4 

CEILING 

QS 

QS 

AS 

13,24 

Zb 

R2 

U3 

C3 

Sb 

b23 

700 

701 

702 

703 

704 

70S 

1 0b 

707 

70B 

709 

710 

711 
712 
713 

714 

71 S 

8 00 

801 

B02 

803 

804 

BOS 

80b 

807 

BOB 

809 

810 

8 11 
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NOM ENCLATU RE 

ALIGNMENT OPTICAL TELESCOPE 

AOT CONTRO L UN IT 

PULSE TORQUE ASSY 

COUPLING DISPLAY UNIT ANO CO LD PLATE 

DISPLAY AND KEYBOARD ASSY lDSKYl 

LM GU IDANCE COMPUTER ANO CO LO PLATE 

POWER SE RVO/SIGNAL CONDITIONER ASSY AND CO LD P LATE 

RATE GYRO ASSY AND CO LD PLATE 

ATTITUDE CONTROLLER ASSY t2l 

TRANSLAT ION/T tlR UST CONTROLLER ASSY <2l TTCA 

DESCENT ENG INE CONTROL ASSY (OECAJ 

ATT ITUDE ANO TRANSLATION CONTROL ASSY lATCAl 

GIMBAL DRIVE ACTUATOR 

ABORT ELECTRON IC ASSY 

ABORT SE NSOR ASSY ANO COLO PLATE 

DATA ENTRY AND DISPLAY ASSY (DEDAJ 

ASCE NT ENG ARMING ASSY 

AEA RESTAR T DIODE 

A TCA RESISTOR 

S-BAND TRANSCEIVER 

IX. COMMUNICAT IONS 

S-BAND POWER AMPL1FIER AND DIPLEXER 

VHF TRANSCEIVER ANO OIPLEXER 

SIGNAL PROCESSOR ASSY 

S-BANO STEERAB LE ANTENNA 

VllF INF LIGHT ANTENNA (2) 

RANG ING TONE TRANSFER ASSY 

S-BAND EREC T ABLE ANTENNA 

EVA ANTENNI\ 

EVA AN TENNA CONTROL HANDLE 

S-BANO INFUGHT ANTENNA {2} 

DIGITAL UPLINK ASSY 

X. IN STRUMENTATION 

CAU TION AND WARN ING ELECT RONIC ASSY tC&WEA> 

DATA STORAGE ELECTRONIC ASSY WSEAl ANO COLD PLATE 

70MM tiASSELB LAD 

SEQUENCE CAMERA EXTRA FILM STOWAGE 

SCIEN TI FIC EQUIPMENT BAY 

PULSE CODE MODULATION ANO TIMING EQU I PMENT ASSY IPCMTEAl 

SIGNAL CONDITIONING ANO ELECTRONIC REPLACEABLE ASSY NO l tSCERA~ll 

SIGNAL COND ITIONING ANO ELECTRONIC REPLACEABLE ASSY ND 2 (SCERA-2) 

RTG FUEL CASK 

MODULAR EQUIPMENT TRANSPOR TER 

ZONES 

SS 

SS 

Tb 

U4 

Q2 

us 
U4 

CCb 

K3 

J3 

A4,AA4 

Q2 

M5,M3, 
AA3 

P2 

SS 

P3 

R2 

R2 

P2 

Pl 

P2 

Ql 

Pl 

lb 

WS,Yb 

P-1 

J2,M3 
Y3 

G6,X6,Ub 

Qb 

ws,zs 

Q2 

Q2 

Pb 

oos 
oos 

03,W3 

Ql 

Ql 

Ql 

L4,W3 

N3 

6 

5 

4 

3 

2 

0 

m 

422 

215 
FUEL 
NO l 

3 10 DES FUEL TANK 
RE LI EF VALVE VEN T 

N 

-z 

+Z 

M 

707 

201 

II 

113 

358 

I 

407 

215 
FUEL 
NO 2 

L K 

231 

+ 



- 353 
RCS A 
FUEL 

/212 

~~SA F355 

---354 
RCS A 
ox 

-s13 

98 

213 

262 
RELAY 
BOX A 

G F E 

u----- 71! 

421 
GOX 
NO 2 

306 
99 HE 

NO 2 

96 

212 

100 

203 

407 

73 

D c B 

SIGNATURE S 

A 
ENG DATE APPROVAL 

COMMENTS, 

429 

421 GOX NO I 

304 

306 HE NO I 

512 

418 
229 

615 
309 

422 

308 

424 

MANNED SPACECRAFT CENTER HOUSTON, TEXAS 

LM EQUIPMENT 
LOCATIONS 
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@ DEPLOY LEFT AND RIGI 



:ET 
PAD 

+G 

CD DEPLOY LEGS 

• 

F E 

© DISCARD BLANKET. RELEASE WHEELS 

@ PULL TABLE UP INTO EXTENDED 
POSITION UNTIL LOCKED 

® DEPLOY LEFT AND RIGHT DRAW-BARS 

D c 

@ LOCATION OF SPR ING 
LOADED TIEDOWNS 

B A 

4 

3 

.-_p 

~ ... 
~ 

METS-LOADED AND IN USE 

2 



3 

2 

p 

LEFT DRAW-BAR 
ASSEMB LY 

0 

PIP PIN ND 6 ~------ CLEGS AND HANDLE BRACKET> 

RIGHT DRAW-BA~ 
ASSEMBLY 

N 

Pl p PIN LOCATI ONS 

M 

MET THERMAL BLANKET 

MESA 
ATTAC HMENT r~ 
PO INT ----....... ' I 

/ / ( 
/,/.-> 

LSM STOWAGE 
BAG 

v y v 

~--

• . 
• • • • • 

TABLE 

L 

VELCRO HOOKS 

PIP PIN NO 1 

VELCRO HOOKS 

K 

YELLOW LANYARD NO 1 

YELLOW LANYARD NO 1 

TABLE PIN 
LANYARD NO 4 

WHEELOCK PIP 
PINS NO 4 AND NO 5 

MET BLANKET LOOP 



0 

"'------- PIP PIN NO 6 
CLEGS ANO HANDLE BRACKET> 

RIG HT DRAW-BA~ 
ASSEMBLY 

N M 

MET THERMAL BLANKET 

MESA 
ATTACHMENT 
PO INT 

NOTE: ATTACHMENT PO INTS GO THRU 
HOLES IN MET THERMAL BLANKET 
ANO THEN ARE PINNEO TO MESA 
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ANTENNA CYLINDER 
39 INCHE S X 10 INCHES DIAMETER 
113.5 EARTH LBS) 

UNSTOWED CONFIGURATION 

TO UNSTQW, 

N 

CARRYING HANDLE 

1 . REMOVE ANO 01 SCARD SPACECRAFT THERMAL BLANKET 
2. RELEAS E FASTENERS AT AN TENNA BASE 
3 . EXTRACT ANTENNA BY GRAS Pl NG FOLDABLE HANDLE 

AND PULLING UNIT OUT AND DOWN TO CLEAR LEDGE 
4. LOCK FOLOABLE HANDLE INTO POSI Tl ON WH ILE HOLDING 

ANTENNA BY DEPLOYMENT BAR 

M L 

~l 

., 
" 

.. .. .. 
• .. 

- ·~ 
'- ' .. 
JI -v 

v 

t t' 
) ~i 
v 

---g-

LEGS EXTENDED 

1, ROTATE ANTENNA TO VERTICAL AND SET UNIT DOWN ON 
FOLDABLE HANDLE 

2. POI NT ORIENTATI ON ARROW ON TOP CAP TOWARD EARTH, 
WITH ANTENNA HELD VERTICAL 

3. REMOVE TOP CAPANO FOAM RING' 
A. RELEASE CLAMP ON EACH TRIPOD LEG 
B. PRESS BUTTON ON RESPECTIVE LEG ENDS, 

PROTRUDING THROUGH TOP CAP . 
4, DI SCARO TOP CAP AND FOAM RING 
5 . CHECK ORIENTATI ON ARROWS ON RIB PROGRAMER POINT 

TO EARTH 
CAUTION 

TO PREVENT DAMAGE TO HELIX ELEMENT, DO NOT TOUCH 
ELEMENT WHEN EXTENDING COAXIAL FEED ASSEMBLY 

6 . RAISE INNER SECTION OF FEED ASSEMBLY TO FULL HEIGHT 
AND ENGAGE LATCHES 

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

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

JO, EXTEND TELESCOPED SECTION OF EACH LEG TO PRESELECTED 
MARK AND ENGAGE LEG CLAMPS 

K J 

IN POSITION FOR PROTECTIVE 
BLANKET REMOVAL 

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

2 . REMOVE AND DISCARD THERMAL SH IELD 
NOTE 

CONFIRM OR IENTATION ARROWS ON RIB PROGRAMER POINT 
TO' EARTH 



0 ALLOW EACH LEG TO 

:LO 

IB PROGRAMER POINT 

G 

IN POSITION FOR 
REFLECTOR DEPLOYMENT 

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

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

AT REST 
4 . REMOVE DEPLOYMENT BAR BY RELEASING QUARTER-TURN 

FASTENER ANO ROTATING BAR OUTWARD 
5. LOWER RIB TIP PROTECTOR TO CLEAR TEE BAR ASSEMBLY 
6 . UNCOIL RELEASE CABLE ASSEMBLY 
7. REMOVE SQUEEZE TRIGGER GUARD PIN 

CAUTION 
DO NOT SQUEEZE TRIGGER UNTIL CLEAR OF REFLECTOR 

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

9. WITH HEAD DOWN, SQUEEZE TRIGGER TO DEPLOY REFLECTOR 
10. RETURN TO MESA, FREE CABLE CONNECTOR END, AND PULL 

CABLE OUT TO FULL LENGTH 
ll. CARRY CABLE PAST ANTENNA TO ENSURE CONNECTED CABLE 

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

TURNING OUTER UNIT CLOCKWISE (WHEN VIEWED FROM CABLE 
END) . 

13 . REMOVE REMOTE CONTROL MECHANISM FROM CLIP 
14. PRESS EACH LEG INTO LUNAR SURFACE 
15. PITCH ANTENNA APPROXIMATELY 5' BY CRANKING REMOTE 

CONTROL MECHANISM 
16 . SIGHT TARGET ALONG ANTENNA MAST THROUGH REFLECTOR 

MESH, USING ADJOINING RIB AS REFERENCE 
l 7 . COMPLETE FINE ALIGNMENT BY CRANKING REMOTE CONTROL 

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

F E 

AZIMUTH - ELEVATION 
REMOTE CONTROL 
OUT -AZ 
IN - EL 

D c 

ANTENNA FEED 

5' MAXI MUM ALLOWABLE LUNAR SLOPE 
FOR STABLE ERECT! ON 

MAXI MUM SINGLE CREWMAN 
ERECTION Tl ME = 2 0 MINUTES 

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

B A 
LTR OCN OR ENGR DATE 

COMMENTS: 

FOR STOWAGE LOCATION IN DESCENT 
STAGE , SEE FIGURE 2 -4, SHEET 3 D.F 3 
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S·B'D ANT 
SIGNATURES 

MANNED SPACECRAFT CENTER HOUSTON, TEXAS 

SURFACE EQUIPMENT 
ERECTABLE 

LUNAR 
S-BANO 

ANTENNA 

67.50X23.75 PAGE 2-8 SHEET 4 0 5 

6 

5 

4 

2 



6 

5 

4 

3 

2 

H 

I 
STR I PED 
STRAP 

TO PALLET AND 
THEN WH ITES TRAP 

G 

ASTRONAUT 
PROTECTIVE 

F 

DOOR ~~~~-11 

PULL WHITE STRAP 
TO DEPLOY 

SIZE , I~. 
8 DIAM X 23 HIGH 
2 5 L B 

/-------------
/ 

I 
I 

-+-
\ / 

/ 

\\ /// --- /-/ 

J(L:-7-,~~-
REMOVAL POSITION 
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ALSEP FUE L CASK IN FLIGHT POS ITION 

SC IENTIFIC EQUIPMENT BAY 
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IPALLET S SHOWN 
WITHOU T EXPERIMENT S 

E 

THERMA L SHIE LD 2 .8 LB 

RE LEASE L AT CH 
(L ANYA RD OPERATED! 

MOUNTING AND 
STRUCTUR E 
ll . 92 LB 

LM INTERFACE 
FITT INGS 
(GRU MMAN! 

RO TA TI ON MECHANI SM 
(LANYARD OPERATED! 

D 

PU L L WH ITES TR AP TO OPE N DOORS , 
S TR IP ED STRAP TO CLOSE. 
FAR LEFT DOOR SWINGS OPEN Fl RS T , 
THEN DOUBLE DOORS RETRACT UPWARDS. 
DOORS CLOSED AFTER PACKAGE REMOVAL 
TO MA I NT Al N THERMAL CONTRO L. 
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MESA 

EQUIP MENT LOCATIONS ·· DESCENT STAGE 
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NOTE S, 

SIGNA TURES 
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DOWN LI NK COVERS BOTH M EASURE MENT S. 
THE THERMOCOUP L E ON THE CASK IS ACTIVE 
UNT IL IN ST IS SHUT OFF ON THE PAD. A 
BAROMETRIC SWITCH ACTUA TED AT lD,000 
FEET SWITCHES TM TO THE SHIELD THERMOCOUPLE 

SEE AL SEP SYSTEMS HANDBOOK FOR TE CH DATA 

SUBPACKAGE fl CONS ISTS OF, 
l . SPECIAL TOOLS 
2 . RTG 
3 . LU NAR SURFACE DRILLS 
4 . LUNAR HAND T OOL S 

SUBPACKAGE I CONSIST S OF, 
l . PA SS IVE SEI SM IC EXPERIMENT 
2 . ACTIVE SEI SM IC EXPERIMEN T 
3. CHARGED PAR TI CL E LUNAR ENVIRONMENT 

EXPERIMENT 
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4 SEQUENTIA L AND 
PYROTECHN ICS 



'/ 

( 

S£CTIQJI 4 PYR!) SYSTEM NOTES 

THE LM PYRO £lECTRICAL SYSTEM IS A SHIELDED FLOATING GROl.f.lO SYSTEM 
TH£ PYRO SYSTEM HAS TWO 37. I VOLT DC BATIERIES RATED .AT 0. 75AMP HOURS , ONE FOR SYSTEM A AND OOE FOR SYSTEM 8. PYRO BAT A IS LOCATED IN THE DESCENT 
STAGE, AND PYRO BAT 8 IS LOCATED IN THE ASCENT STAGE 

l :~ o::i~~ ~~~;i~~~tcN~NA~~j~~RSTAGE CABLES ARE ROUTED THROUGH THE INTERSTAC'.l CABLE CUTTER . THE OXYCilN ANO Q.YCOl.. LINES HAVE QUICK OISCOfffCTS 

TABLE 4-L- PYROITCHN IC FUNCT100S AND COMPONENTS 

SYSTEM A SYSllM B 
NO. FUNCTION COMPONENTS INIT1ATOR S INITIATORS 

l STAGING 
EXPLOSIVE NUTS 
EXPLOSIVE BOLTS 
ELECTRICAL CIRCU IT 

INTERRUPTERS 

CABLE CUTTER 

1 RCS HE PRESSURIZE 
RCS SYS TIM A 

RCS SYSTEM 8 

J DESCENT ENGINE 
PRESSURIZE 

CRYOGCN1C HE , 
PRESS 

AMB HE PRE SS 
OX ISO..ATION 

VALVE 
FUEL ISOlATION 

VALVE 
FUEL VENT VALVE 
OX VENT VALVE 

• ASCENT lfjGINE 
PRESSUR IZE 

HE PRESS TANK l 
HE PRES S TANK 2 
OX ISOlATION 

VALVES 

FUEL ISOLATION 
VALVES 

5 LANO GEAR CUnERS 

FOUR NUTS 
FOUR BOLTS 
TWO 

INTERRUPTERS 

OOE CUTTER 

lWO VALVES 
IN PARALLEL 

TWO VALVES 
IN PARALLEL 

ONE VALVE 
ONE VALVE 

ONE VALVE 

ONE VALVE 
ONE VALVE 
ONE VALVE 

ONE VALVE 
ONE VALVE 

TWO VALVES 
IN PARALLEL 

TWO VALVES 
IN PARAltEL 

FOUR CUnERS 

1 

, I 

ONE INITIATOR PER NUT OR BOLT 

TWO IN ITI ATORS PER INT£RRUPTER. OOE FROM SYSTEM A AND ONE FROM SYSTEM B. ONE INITIATOR 
CAN OPERATE THE INTERRUPTER. 

TWO OPPOS ING BLADES, ONE POWERED BY SYSTEM A ANO ONE POWERED BY SYSTEM B. TWO TUBES 
INTERCONNECT THE CHARGES BEHIND EActl BLADE SUCH THAT ONE INITIATOR CAN FIRE BOTH 
CHARGES BEHIND BOTH BLADES. ONE BLADE CAN SEVER THE INTERSTAGE UMB ILI CAL 

VALVES ARE THE SINGLE INITIATOR TYPE PLACED IN PARALLEL: ONE VALVE Will PRESSUR IZE 
THE SYSTEM 

VALVE IS DUAL INITIATOR TYPE, ONE POWERED FROM SYSTEM A ANO ONE FROM SYSTEM B. 
ONE INITIATOR Will OPERATI THE VALVE 

THE VALVE S ARE DUAL INITIATOR TYPE. ONE OX VALVE AND ONE FUEL VALVE IS FIRED FROM SYS B 
ALONE. THE OTHER INITIATOR PORTS IN THESE VALVES ARE PLUGGED . HIE OTHER TWO OX ANO FUEL 
VALVES ARE DUAL INITIATOR TYPE WITH ONE FIRED FROM SYS A AND me OTHER FIRED FROM SYS .B 

TWO INITIATORS P£R CUTTER. ONE FROM 5YS A ANO OrJE FROM SYS B. 
ONE INITIATOR Will FIRE CUnER 

TABLE 4-II. - DESCENT STAGE FUNCTlONS LOST AT STAGING 

All INTERSTAGE CURRENT CARRYING CABLES ANO ALL INTER STAGE CABLES WHICH WOUlD AFFECT THE ASCENT STAGE BY BE ING GROUNDED ARE· ROUTED THRQUGH THE 
INTIRSTAGE ELECTRICAL Cl RCU IT INT[RRUPTERS AS FOLLOWS: 

ELECTRICAL CIRCUIT INTERRUPTER NO. l W lW 

BAT JAND 4 PO\VER 
ECA l ANO 2 PQl,VER 
DESCENT ENGINE CONTROL ASSY !DECAi 
GIMBAJ.. DRIVE ACTUATORS !PITCH Afm RO.LI 
DESCEN T ENGINE FUNCTIONS 
PYROTECHNIC SYSTIM A CONTROi.. 
LUNAR PROBES 

OPERATIONAL TElEMETRY 

GC0201V BAT I VOLT 
GC0203V BAT JVOLT 
GCOL'OdV BAT 4VOLT 
GCl201C BAT I CUR 
GCl203C RAT 3C UR 
GC1"°4C BAT 4CUR 
GC4361X BAT I Hl TAP 
GC4362X BAT I LOW TAP 
GC4365X BAT 3 Hl TAP 
GC4366X BAT HOW TAP 

ELECTRICAL CIRCUIT INTERRUPTER NO 2 W 1731 

I. BAT I ANO 2 POWER 
2. ECA I ANO 2 POWER 
l TV CAMERA 
4. DESCENT ENGINE FUNC TIONS 
5. lANOING RADAR ELECTR ICAL ASSY 
6. OPERATIONAL TELEMETRY: 

GC0202V 
GCl202C 
GC4363X 
GC4364X 
GC9962U 

8Af2 VOLT 
8AT2CUR 
SAT lHI TAP 
BAT 2LO\'i' TAP 
BAT 2MAL 

GC4367X 
GC4368X 
GC9961U 
GC9963U 
GC""° 
GF3S84P 
GF458lP 
GHl3JJV 
GH l 313V 
GHl314V 

GNJ215T 
GN7521X 
GN7S57X 
GN7S63T 
GQ3015P 

BAT 4 HI TAP 
BAT4LOW TAP 
BAT I MAL 
BAT JMAL 
BAT 4MAL 
OES02 PRESS 
DES H[O QTY 
MAN HIRUST CMD 
Pl TCH GOA POS 
ROLL GOA POS 

RTG TEMP 
LR RANGE BAD 
LR VEL BAD 
LR ANT TEMP 
DPS START TANK PRESS 

POWER IN PARALLEl TO BOTH DESCENTECA'S THROUGH (Cl 'S l AND 2 

GH133lV 
GHl348X 
GHl323X 
GH1330X 
GM5<XXJU 
GQ3018P 
GQ302SP 
GQ3435P 
GQ36030 

GQ3718T 
GQ3719T 
GQ4218T 
GQ4219T 

AUTO THRUST CMD 
DPS ARM 
P TRI.I FAIL 
R TRM FAIL 
LAND GEAR DEPLOY 
OPS HE REG PRESS 
OPS HE REG PRESS 
OPS HE PRESS 
DPS FUEL I QTY 

OPS FUEL I TEMP 
OPS FUEL 2TEMP 
DPS OX! TEMP 
DPS OX 2 TEMP 

GQJ604Q DPS HU 2 QTY 
GQ361lP DPS FUEL PRESS 
GQ4l03Q OPS OX I QTY 
GQ4104Q OPS OX 2QTY 
GQ4111P OPS OX PRESS 
GQ4455Q OPS PROP LO 
GQ6SIOP OPS TCP 
GQ6806H VAR INJ ACT POS 
GY0201X ED RLY A Kl -K6 
GY0231X ED RLY A K7-Kl5 

DWG4. I 
OETAIL SHEET 4. l. I 
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5 

v 

EXPLOSIVE BOLT 
rn 

EXPLOS IVE BOLT •n 

EXPLOSIVE BO LT 
rn 

EXPL051VEBOLT •n 

ELECTCICTINTE RRUPTERN01. 
>n 

ELECT CkT INTERRUPTERN02 
rn 

CABLE CUTTER 
rn 

.U 

"" 

PYROA 

'" 

STATIC 
ELECTRICITY 
BLEED RESISTORS 

DESCENT STAGE 

STAGING FUNCTION_S 
ASCENT STAGE 

PYRO 
SYSTEM B 

PYRO 
SYSTEt.IB 

"' REF DWC 
10.24 

.z~ 

1.REQUESTSABORTSTACEPROCRAM 
INLCCAHDAEA 

II 
I 
I 

' 

a 0 

STAB/"CONT 

2 . SWITCHESTOASCENT ELECTRICAL 
POWER 

J. ~~~: ~g~~A1~ ACCEPT ENGINE 

i :-A-;o-;;~~~-1 

f..-'--·-ll---+-___.~~-+--+---------------------i-i~~VcoR 
I I I 

PYl<O 
SYHEMB 

PYRO 
SYSTEMB 

"""' SYSTEMB 

4 .DESCENTENC!NESTOP ! ·~~.!.--!;~i 
l. ~:~~~SJ:oA:~:T STACE PROCRAM ! : ABORT STACE : 

2. rJ;~:ESTOASCENTELECTRICAL ~--1---'-~~ : Q : 
3.SETSASCENT ENC INECONTROLLOCtC 

4.REMOVESOESCENTSTARTENABLE 

5 .ARMSASCENTENCINE 

t.. BREAKSOESCENTENCINEOVERRIOEPOWER 

PYRO 
SYSTEMB 

: ~~~l!--!!=~J 
I 
I 

! rtoc1CPOORB~ 

~-f--....:J~~+-~-----------------~'i-----O I 
~I 1 · I 

~~:N:~ECllNIC : PNLl ! 1514 I t:~1!-..!';!!,d , ________ ., 
I)> I 

EXPLOSIVE DEVICES 

--------.. STllCE I 
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PNLB 255 1 
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: .,;,, 
: 0 
IPNLB OFF 2581 
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I I 

~ i 
OF F I 

______ .!,s!,~ 

·r----------., 1 ED VOLTS I 
I EDB~:: I 

[OBA.TB 

~--~--~·, 

PYRO 
SYSTEMS 

.: ., 
ED BAT A 

I co!:~F I 
t~!._l,! _____ !!;I~ 

I 
I 
I 
I 
I 
I 
I 

' .. ---·----, I l I 

I 
I 

t:~----1~!.J 

S & C CONT 
ASSY NOI 

r-------------Pa.vcRtrEMP MoN 

BAT~~ 

~® 
.. , 

,,., 
" 

" . 20 

SE BUS 

"J 
D/OFF ._/ 

ED/OFF 

I 
I 
I 
I 
I 
I 
I 
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.. -------., I DISP I 
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' I 
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EXPLOSIVE BOLT ,. 

EXPLOSIVE BOLT .. 

EXPLOSIVE BOLT 
10 

EXPLOSIVE BOLT .. 

ELECTCKTINHARUPTERNOl 
10 

CABLE CUTTER 
10 

STAGE SEQUENCE 

.u 

. ., 

~~~~~~ICITY 
BLHDRESISTORS 

DESCENT STAGE 

STAGING 
ASCENT STAGE 

PYRO 
SYSTCMB 

m 
RCFOWG 
10 .24 

,z~ 

FUNCTIONS 

1. ~NE~~~SD ":cOART STACE PROGRAM 

Q 0 

II 
I 

: STAB/'CONT 

2 . SWI TCHES TO ASCENT ELECTRICAL 
POWER 

l.SETS LOG!CTO ACCEPTEN CINE 
FIRE COMMAND 

i ~ -,.-;o-;;-;;:_~- 1 

Lf:=l~-.-+--------------------.,lt-~~ _ !_ _ _jr VcoR 
~-·-If--+-~ I I "2A~ 

PYRO 
SYSTEMB 

I I I 

: ~:~~--~~i 
: I ABOA TSTAGE I 

l. ~~~~~s::o~~: ' STAGE PROGRAM : I I 

2.~~~~:ES TOASCENTELECTRICAL ~+----!-~~ : :9 : 
l. SETSASCEllTENGtNECONTROLLOC IC : ~:~l!, __ :;~J 
4. REMOVES DESCENT START ENABLE : 

s. AR MS ASCEllT ENGINE : pl ~0Gi'Cpf;r_';'8-•I 
t> . BREAKSDESCENT ENGINEOVERRIOEPOWER : I I 

>--.L--!---~·-----~ ~-+----<Ll:~.,.-+--~-----------------~.---6 I 

B> ~~s7rR:1ECHNIC ,:~1 __ : __ !,!~J ~~~l!-.!<;!!.d 
~ I 
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TABLE 5-I .- AC EQU IPMENT LOADS 

CiRcun CRI TI CAL 
BREAKER LOAD VAC LIMITS HZ 

4CB EOUIPMENT (WATTS) LOW I HI GH Lao/ I 

BUS A 27 AC BUS VOL TS MEAS NIL NOt-1: NONE 
AC BUS FREQ MEAS 

144 CDR WINDOW HTR 61. 8 112. 5 117. 5 390 

201 GAST A 12.5 112.5 117 . 5 390 

202 DSEA 2.7 112.5 117.5 390 

204 RNG/ALT METER 10. 5 112 .5 117 .5 399.5 

206 RENDZ RDR 13.8 TBD TBD 

207 DECA GIMBAL 82. 6 SEE TBD 
FAILURE 

MODE 

209 CDR FDA! 4.0 112.5 117. 5 390 

211 INTGL LTG 46.2 15 117. 5 390 

21 2 AOT LAMP 9.3 TBD TBD 

BUS B 34 S-BAND ANT 3 . 5 103. 5 126.5 360 

152 SE WINDOW HTR 61. 8 112. 5 117.5 390 

169 HE/PQGS DISP 6.7 112.5 117. 5 399.5 

200 NUMERIC LTG 4.0 20 117.5 390 

203 AGS 3. 5 TBD TBD 

210 SE FDA! 4.0 112. 5 117.5 390 

214 AOT LAMP 9 . 3 TBD TBD 

226 ORDEAL 3 . 5 112.5 117.5 390 

aSODB VERIFICATION PEND I NG. 

5-3 

HIGH 

410 

410 

410 

400. 5 

410 

410 

440 

410 

400. 5 

410 

410 

410 

LM-8 
BASIC 

FA! LURE MODE 

NONE - TH IS IS PARAMETER 
SENSE LINE. 

LOSS OF CDR WI NDO>I HTR. 

LOSS OF FDA! ATTITUDE 
INDICATIONS. 

LOSS OF DSEA. 

LOSS OF TAPE DR IVE MOTOR. 
THEREFORE LOSS OF RNG/ALT 
METER. 

LOSS OF GYRO SPIN MOTORS 
AND SQ/JE REFERENCE VOLTAGES . 
SEVERE DEGRADATION OF RENDZ 
RDR PERFORMANCE. 

IF VAC > 127 FOR >300 MS, 
THROTTLE TO 100%. 

IF 40 < VAC < 102 FOR 
>300 MS, THROTTLE 
TO 100%.a GIMBALS 
LOCK IN LAST POSITION. 

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

IF VAC < 40, 
THROTTLE POSITION NORMAL. a 

LOSS OF SPHERE DRIVE MOTOR. 

DEGRADED OR LOST INTEGRAL 
LIGHTING. 

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

LOSS OF SLEW CAPABILITY OF 
S-BAND ANT. 

LOSS OF SE WINDOW HTR. 

LOSS OF !OM! AND !OMS - DPS 
HE PRESS AND PROP QTY, AND 
APS HE TEMP AND PRESS. 

DEGRADED OR LOST NUMERIC 
LIGHTING. 

LOSS OF SINE AND COS I NE 
ATTI TUDE SIGNALS TO FDAl'S 
AND ORDEAL. 

LOSS OF SPHERE DRIVE MOTOR. 

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

LOSS OF ORDEAL . 
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REDUNDANT FEED 
FROM DC BUS 
CROSS TIE LINE 

EPS 

r-------, I DISP I 
I I 

EPS 

r--------• I INV l I 

VcoR • ___ .._: _ __.o;r....,o-·-~'----..1 
• I 30A I 

I I 
I PNL 11 4CB12 I .. _______ .. 

EPS 

r-------, I INV 2 I 
I I 

0---1-----...... .1 
30A I 

! PNL16 4CB13 I 
________ .. 

F 

fZs 
6 .4 KPPS SYNCH 9 .1 
FROM INSTR 

15 

E 

ELECTRICAL POWER 

.--------, I INVERTER I 
I • I 

• I 
I 
I 
I 
I 

AC BUS 

I PNL 11 4CB 1-----· I 
I 
I 
I 
I 
I 

INV 2 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

l ... ..;....o---l------41>---~-.t---<'i 
OFF e I I I SA 

I I I PNL 11 4CB I I .. ____ _ 

I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
2 I 

~: 
OFF I 

I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

2 e l I 

AC BUS A 

r-~us'T1E' 
I INV l 

I A 
0-

~,!L_;!_,!C! 
INV 2 I 

I 
I 

~--.;;·---<~ 
I 
I PNL 11 4CB -----· 

1941---0>---.tl-------~ 
I I OFF 

1 PNL 14 4Sl4.ll vt4V:-------
C&W INHIBIT 



EED 

E 

!P 

F E 

EPS 

r-------, I DISP I 

+o 

GREEN BAND ON 
METER IS 112 - llB 
VAC. 

20 - 40 voe SCALE 
IS 62 .5 - 125 VAC 
< MULT DC READING BY 
3.125 TO GEf VACl 

4M2 
PNL 14 

I I 
2AO---t-----------------------------------------------------__J 

EPS 

r--------• 
I INV l I 
I ..I... I 
I o n·..__-~------~ 
I 30A I 
I I 
I PNL 11 4CB12 I 
~-------.i 

EPS 

r-------, I INV 2 

I 

30A I 
::,!L,;,i:_ _ _!;!l~J 

f.ZB 
6.4KPPSSYNCH 9 .1 
FROM INSTR 

15 

ELECTRICAL POWER 

r-~N~~~;;--, 

• 

AC BUS B 

·------· I BUS TIE I 
I INV l I 
I I 

vll5B 
400-

AC BUS B 

t--~~~~~~l--~ ..... ..,_/ -O--~--l-~~_.~ll----()5AO-~...._~~-- r-------, 

INV 2 
SEE FS 5.3.l 
FOR DETAILS 

/ I 
I I 
I I 
I I I 
I I PN L 11 4CB185 I 
I 1------ -il 
I I I 
I I I 
I I INV 2 I 
I 

I I 
I I 

2 I I I 

OFF e I 5A I 
I PNL 11 4CB186 I .. ______ ;.a 

AC BUS A 

I AOT LAMP I 
I ,.I._ I 

1------11-----0 0---...t--------~ 
I 2A I 

~!L.l!.-~!2.!,4J 
TO AC BUS B 

1---------1~ LOADS . SEE 
TABLE 5 -I, 
PAGE 5 - 4. 

AC BUS A 

TO AOT f3'... szl 
LAMP t;Y'° 

10.7 

r------, I BUS TIE I 
vll5A 

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

OFF 

1 PNL 14 4514.1 

vt4V:-------

C&W INHIBIT 

I INV l I 
I ,I._ I 

0---1---.. 
I 
I I 

~!~!.!c!~~ 
I INV 2 I 
I I 
: ,I._ I 

'----V---<:5AO--~I----'., 

b~!:-'!;~!.I 
GSE 

I I 
1-----<11---~ 

I 2A 
I 
I I 
I PNL 11 4CB212 I 
~------- .. 
: AC BUS VOLT I 
I I 
I ,I._ : 

1--~~~~~-0 C>----1----------'t-------~ 
2A I 

I I 
!!!~;._,!;!l~J 

TO AC BUS A 
LOADS. SEE 
TABLES - I, 
PAGE 5 - 4. 

INHIBIT 

c B 

ELECTRICAL POWER 

r--------~~~rr~~6N-------~ 

~ 
BAT 23 m_~us 

\ 
1
1:J1V ;c- I 

ED/OFF I :._) 

"-J I 
I 
I 
I 
I 
I 
I 

ED/ OFF 

• l 
• 2 

• 3 
•4 
•5 
•6 

e CDR 

BAT 

BUS 

PNL 14 4Sl5 

INVERTER 
CAUT ION 

V < 112 VAC 
39S HZ? F? 402 HZ 

2 TO 5VDC FROM 
LIGHTING 

NOTES: 

A 
LTR DCN DR ENGR DATE 

COMMENTS: 

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

APPROVAL 

THE DC INPUT GROUND AND AC OUTPUT GROUND ARE TIED TO TWO 
SEPARATE NrGATIVE BLISSES WHI CH ARE BOTH TIED 10 STRUCTURE 
GROUND 

INVERTER FREQ= 400 ± .4 HZ WITH SYNC FROM INSTR 
= 400 ± 10 HZ WITHOUT SYNC FROM INSTR 

3 AC 
MANNED SPACECRAFT CENTER HOUSTON. TEXAS 

ELECTRICAL AC POWER 

LM Sl2f: DWG NO. 

J 5.3 
LM-8 

8•5 X 21.25 PAGE SHE£T 1 OF 1 

5 

• 3 

2 
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TABLE 5-II.- LM SUBSYSTEM VOLTAGE REQUIREMENTS 

Subsystem 

COMMUNICATIONS 

CREW PROVISIONS 

DISPLAYS 

ENVIRONMENTAL CONTROL 

ELECTRICAL POWER 

INSTRUMENTATION (EXCEPT CAUTION AND 
WARNING) 

CAUTION AND WARNING 

PGNCS (EXCEPT THE FOLLOWING) 

(a) 
(b) 
( c ) 
(d) 
( e ) 

IMU STANDBY 
IMU OPERATE 
RADAR CDU'S 
LGC 
AOT 

PROPULSION 

( a) ASCENT ENGINE 
(b) DESCENT ENGINE CONTROL 

ASSEMBLY 
(c) DESCENT ENGINE 

REACTION CONTROL 

STABILIZATION AND CONTROL 

PYROTECHNIC (LOGIC POWER ONLY) 

5-6 

DC 
Voltage Required 

AC 

25 - 31.5 v 
20 - 32 v 
25 - 31.5 v 
25 - 31.5 v 
24 - 32 v 
20 - 32 v 

18 - 32.5 v 

25 - 31. 5 v 
22. 5 -
26.0 -
26.0 
25.0 -
25.0 -

32.5 v 
32.5 v 
32.5 v 
32.0 v 
32.0 v 

21 - 32 v 
22 - 32.5 v 

20 - 32 v 
24 - 32 v 
25 - 31.5 v 
24 - 32 v 

115 2:.. 2.5 v 
115 2:.. 2.5 v 

115 2:.. 2.5 v 

115 2:.. 2.5 v 

115 2:.. 2.5 v 



TABLE 5-III. - Cl RCUIT BREAKERS 

CIRCUIT BUS 
BREAKER RAT ING WIRE CLMP, XL 

C4CB> CAMPS) GAUGE TITLE COR,AC) BUS SYSTEM 

1 2 22 SIG CONDR 2 
CDR AND 

INST LMP 

2 2 22 ABORT STAGE LMP scs 
3 2 22 ABORT STAGE CDR scs 

4 50 10 X-L UNAR BUS TIE CDR x EPS 

5 50 14 X- LUNAR BUS TIE LMP x EPS 

6 3 22 ASC ECA CONT CDR EPS 

7 3 22 ASC ECA CONT LMP EPS 

8 5 20 DES ECA CONT CDR EPS 

9 5 20 DES ECA CONT LMP EPS 

10 3 . 22 DES ECA CDR x EPS 

11 3 22 DES ECA LMP x EPS 

12 30 10 INV 1 CDR EPS 

13 30 10 INV 2 LMP EPS 

14 2 22 ASC ECA LMP EPS 

15 2 22 ASC ECA CDR EPS 

2 22 DISPLAY CEPSl 
CDR AND 

EPS 16 LMP 

17 100 6 BAT FEED TI E LMP EPS 

18 100 6 BAT FEED TI E CDR EPS 

19 100 4 BUS CROSS T IE LMP EPS 

20 100 4 BUS CROSS T IE CDR EPS 

21 2 22 DC BUS VOLT LMP INST 

22 3 22 DC BUS VO LT CDR INST 

23 5 18 BUS TIE INV 1 AC A EPS 

24 5 18 BUS T IE INV 2 AC A EPS 

25 100 6 BAT FEED TI E LMP EPS 

26 100 6 BAT FEED TIE CDR EPS 

27 2 22 AC BUS VOLT AC A INST 

28 10 16 AEA LMP scs 

29 15 14 RNDZ RDR CDR PGNS 

30 7.5 18 PR IMS-BAND PWR AMPL LMP COMM 

31 5 22 S-BAND ANT CHEATER > LMP x COMM 

32 2 22 PQGS CPROPUU LMP PROP 

33 2 22 CAMERA-SEQUE NCE LMP CREW PROV 

34 2 22 S-BAND AN T AC B COMM 

37 2 22 ENG ARM LMP scs 

40 7.5 18 AELD CDR scs 

41 7.5 18 AELD LMP scs 

42 10 16 QUAD 4 TCA - B LMP PROP 

43 10 16 QUAD 3 TCA - B LMP PROP 

44 10 16 QUAD 2 TCA - B LMP PROP 

5-7 

LOAD AT 28 voe OR 115 VAC 

WATTS AMP!) 

1 0.36 0,37 

4.8 MOM 0.17MOM 

2.2 MOM 0.08 MOM 

84 MOM 3 MOM 

84 MOM 3 MOM 

. 84 MOM 3 MOM 

84 MOM 3 MOM 

10 0,36 

10 0,36 

VAR IABLE VAR IAB LE 

VAR IABLE VARIABLE 

5 0,18 

5 0.18 

3.5 DES 0,125 
2 .2 ASC . 079 

VAR IABLE VARIABLE 

VAR IABLE VARIABLE 

VAR IABLE VAR IABLE 

VARIABLE VAR IABLE 

NI L NIL 

NIL NIL 

AC LOADS 

AC LOADS 

VAR IAB LE VAR IABLE 

VARIABLE VAR IABLE 

NIL NI L 

47 1.68 

150 5.36 

72 2.57 

51. 7 1,85 

14.6 0,521 

14 0.5 

4 0.03 AC 

4.8 .171 

96.5 3.45 

96,5 3,45 

11 2/T CA 4/TCA 

112/TCA 4/ TCA 

112/TCA 4/TCA 

HEAT 
LOAD 

(WATTS> 

10,36 

10 

10 

SEE FIG 5-4 

SEE FIG 5-4 

20 

20 

2 .9 

42.5 

117,160"F 

56.8 

51. 7 
-40°F-O °F 

14.6 

14.0 

4,0 

4,8 

96,5 

96,5 

112 

112 

112 

LM-8 
BASIC 

PRE-
LAUNCH 

POSITION 

CLS 

CLS 

CLS 

CLS 

CLS 

CLS 

CLS 

CLS 

CLS 

CLS 

CLS 



CIRCUIT 
BREAKER RATING WIRE 

<4CBl (AMPS l GAUGE 

45 10 16 

49 5 1 4 

5 0 2 22 

5 1 5 16 

5 2 5 18 

53 5 22 

54 5 16 

59 10 16 

60 10 16 

61 10 16 

62 10 16 

63 10 16 

67 5 14 

68 2 22 

69 20 1 2 

72 5 16 

73 5 16 

74 5 14 

75 2 22 

76 2 22 

79 20 1 2 

80 2 22 

81 2 20 

82 7 , 5 18 

84 2 22 

85 2 22 

86 2 20 

87 2 22 

88 2 22 

96 5 20 

97 2 2 2 

99 2 22 

102 2 22 

103 2 22 

104 2 22 

105 10 14 

106 2 2 2 

107 5 20 

108 5 20 

109 2 22 

TABLE 5-Ill. - CIRCUIT BREAKERS - CON TINUEO 

BUS LOAO AT 28 voe OR 115 VAC 

CLMP, XL 
TITLE CDR,ACl BUS SYSTEM WATTS AMPS 

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

ISOL VLV - B LMP PROP 70 MOM 2 . 5 MOM 

TEMP/PRESS/DISP FLAG LMP PROP 2.12 0 . 08 

ASC FEED l CSYS Al CDR PROP 70 MOM 2 . 5 MOM 

ASC FEED l CSYS Bl LMP PROP 70 MOM 2.5 MOM 

ASC HE REG LMP PROP 28 MOM 1 . 0 MOM 

CROSS F EED LMP PROP 140 MOM 5 . 0 MOM 

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

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

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

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

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

ISOL VLV - A CDR PROP 70 MOM 2. 5 MOM 

DISPLAY CHEATER) LMP PROP 0.7 0 . 03 

DECA PWR COR scs 10.6 0.38 

MAIN.SOV - A CDR PROP 70 MOM 2 . 5 MOM 

MAIN SOV - B LMP PROP 70 MOM 2.5 MOM 

DES HE REG/VENT CDR PROP 28 MOM 1.0 MOM 

LOGIC PWR B LMP PYRO 5 . 6 0 . 2 

LOG IC PWR A CDR PYRO 5.6 0.2 

ASA LMP x scs 253 CHTR) 9 . 04 
41 . 1 tE LECT> 1.47 

ENG CONT CDR scs 10 . 5 0 .28 

ATCA CPGN Sl CDR scs 2 . 0 0.07 

PGNS 55 1 .96 
ATCA LMP scs AGS 65 2.32 

C0 2 SENSOR LMP ECS 1.0 0 . 04 

SE AUDIO LMP COMM 
7.6 MOM/ 0 . 27 MOM/ 
4 .2 .SS . 15 SS 

CDR·A UDIO CDR COMM 
] . 6 MOM/ 0 . 27 MOM/ 
4 . 2 SS .15 SS 

VHF A RCVR CDR COMM 1.2 0.04 

GA ST A CDR FLT DISP 6 . 2 .2 22 

GLYCOL PUMP SEC LMP ECS 30 . 5 1.09 

FDAI CCDRl CDR FLT DISP 4 . 8 .171 

CDR AN D 
CWEA LM P IN ST 11.48 0 . 41 

PM P LMP COMM 4 . 3 0 .15 

TEMP/PRESS DISPLAY LMP PROP 3 . 05 0 .109 

TV LMP COMM 14 . 0 0,5 

LDG RDR CDR PGNS 118 4 . 21 

ENG FIR E OVRD CDR scs 6 0.214 

CAB IN FAN 1 CDR ECS 35 .5 1.27 

LCG LMP ECS 20 . 2 0 . 72 

CABIN FAN -CONT LMP EC S 1.1 o . o4 

5 - 8 

HEAT 
LOAD 

!WATTS) 

112 

2 . 12 

112 

112 

112 

112 

0 . 7 

10. 6 

5. 6 

5 . 6 

258 .O120"F 
95 .1 

10.5 

2 . 0 

42 

4. 2 

4 .2 

1. 2 

25.9 

3 0 . 5 

11.5 

11. 48 

4.3 

3.05 

14.0 

ll8 

6.0 

36.5 

1.1 

LM-8 
BASIC 

PRE-
LAUNCH 
POSITION 

CLS 



CIRCUIT 
BREAKER RATING WIRE 

l4CB) <AMPS) GAUGE 

llO 2 22 

l ll 5 18 

ll2 2 22 

ll 3 2 22 

ll4 2 22 

ll5 5 20 

ll7 5 20 

ll9 20 12 

120 2 22 

1 21 2 22 

1 22 7.5 14 

1 23 2 22 

124 20 12 

125 2 22 

126 2 22 

128 5 22 

1 29 2 22 

131 2 22 

1 32 2 22 

133 2 22 

134 2 22 

136 7.5 18 

137 5 18 

138 20 12 

140 2 22 

14 1 5 20 

1 44 2 22 

146 2 22 

147 2 22 

148 2 22 

149 2 22 

1 52 2 22 

153 2 22 

154 2 22 

155 7.5 20 

1 56 7. 5 20 

157 5 20 

1 59 2 22 

160 20 1 2 

1 61 5 14 

TAB LE 5-III. - CIRCUI T BREAKERS - CONT INUED 

BUS LOAD AT 28 voe OR 115 VAC 
lLMP, XL 

TITLE CDR ,AC) BUS SYSTEM WATTS AMPS 

S-BAND ANT LMP x COMM 0.83 0.03 

PR IM S-BAND XMTR RCVR LMP COMM 36 1.29 

DIVERT VLV LMP ECS 16 MOM 0.57 MOM 

CABIN REPRESS LMP ECS 22 MOM 0.79MOM 

VHF B RCVR LMP COMM 1.2 0.04 

VHF A XMTR 
VO ICE 30.0 1 .07 

LMP COMM VOICE/RNG 35 1 .25 

GLYCO L PUMP 1 CDR ECS 30.5 1.09 

SUIT FAN 2 LMP ECS 163 5.82 

SU IT FAN l>P LMP ECS 3.6 0.13 

PQG S CRCSJ CDR PROP 1 .06 0.04 

LGC / DSKY CDR PGNS 80 2.86 

RNG/RNG RT - ALT /ALT RT CDR FLT DISP 8.5 0 .305 

IMU QPR CDR x PGNS 200 7.2 

CDR AND 
PCMTE LMP INST ll 0.39 

EVEN T T IMER, SE FOAi LMP FLT DISP 6.52 2.33 

FLOOD LMP x LI GH TI NG ALL BRT 68.5 2.45 

DOCK WINDOW (HEATER) CDR EPS 24.0 0 .86 

SIG CONDR 1 CDR INS T 12.6 .45 

CDR AND 14.0 MAT ED 0 .5 MATED 
SIG SENSOR LMP INST 1 0.5 STAGED 0.3 7 5 STAG ED 

X-PNTR (CDR) CDR FLT DISP 1.82 0 .07 

X-PNTR (SEJ LMP FLT DISP 1.82 0.07 

SECS-BAND PWR AM PL CDR COM M 72 2.57 

SEC S-BAN D XMTR/RC VR CDR COMM 36 1. 29 

SU IT FAN 1 CDR ECS 163 5.82 

DI SP (ECSl LMP ECS 4.9 1 .77 

GLYCO L PUMP 2 CDR ECS 30.5 1 . 09 

CDR FWD WIN DOW CH EATER) AC A EPS 61.8 0.536 AC 

ANU N/DOCK/COMP NT CDR x LIGHTING 35.6 1 .27 

MASTER ALARM LMP LI GHT ING 7.2 .26 

ANUN/DOC ~/COMPNT LM P LI GHTIN G 35.6 1 .27 

LOG GEAR FLAG CDR PYRO 0 . 1 0 . 004 

SE WINDOW CHEATE R) AC B EPS 61.8 0 .536 AC 

DISPLAY <COMM) LMP COMM 2.1 0 . 0 8 

SIG STR DISP CDR PG NS 0 . 7 0 . 0 3 

RN DZ RDR OPR (HEATER) CDR x PG NS 29 1 .04 

RNDZ RDR STBY (H EATER) CDR x PGNS 81 2 .89 

LDG RDR (HEATER) CDR x PGNS 63 2.2 5 

MISS ION TIMER CDR FLT DI SP 2.5 0.09 

TRACKIN G LI GHT LMP LIGHTING 120 4.29 

IM U STBY CDR x PGNS 109 3.9 

5-9 

HEAT 
LOAD 

(WATT S) 

0.83 

35.3 

1.2 

3.5 
29.6 

30.5 

163 

3.6 

1.06 

llO 

19 

78 .6 

10.3 

6.52 

24 .4 

24 . 0 

12.6 

14 

1.82 

1.82 

56 . 8 

35 . 3 

163 

4.9 

30 . 5 

6 1 .8 

19. 0 

7 .2 

19. 0 

. 1 

61.8 

2 . 1 

0 . 7 

50 
- 10 °F+20 °F 

10 
- 40 °F- 0 °F 

63 
0 °F+20 °F 

2.5 

120 

109, 130°F 
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CLS 



CIRCU IT 
BREAKER RAT ING WIRE 

(4CB> <AMPS) GAUGE 

162 5 20 

168 2 22 

169 2 22 

183 30 8 

184 30 8 

185 5 18 

186 5 18 

188 2 22 

200 2 22 

201 2 22 

202 2 22 

203 2 22 

204 2 22 

206 2 22 

207 2 22 

209 2 22 

210 2 22 

211 2 22 

212 2 22 

213 2 22 

214 2 22 

217 2 22 

218 7 .5 20 

219 7.5 20 

220 7.5 20 

22 1 7.5 20 

222 7 .5 20 

223 7.5 20 

224 7 .5 20 

22 5 7 .5 20 

226 2A 22 

227 2A 22 

228 2 22 

230 3 22 

231 5 12 

232 5 16 

233 10 16 

234 5 20 

235 2 22 

236 2 20 

238 10 16 

244 15 14 

**RCS TH RUSTER HEATERS 

TAB LE 5-Ill. - CIRCU IT BREAKERS - CONTINUED 

BUS LOAD AT 28 voe OR 1 15 VAC 
(LMP, XL 

TITLE CDR ,AC) BUS SYSTEM WATTS AMPS 

VHF B XMTR 
DAT A 3 1 .6 1.13 

CDR COMM VOICE 28.9 1 ,03 

TH RUST DISP CDR FLT DISP 1,06 0.38 

HE/PQGS DISP AC B PROP 6J 0.06 

BA L LOAD CROSS T IE LMP EPS VAR IAB LE VARIAB LE 

BAL LOAD CROSS TIE CDR EPS VARI AB LE VAR IABL E 

BUS T IE INV l AC B EPS AC LOADS 

BUS T IE INV 2 AC B EPS AC LOADS 

COAS CDR CREW PROV 8.4 0 .3 

NUM AC B LI GHTING 5.41 0.047 AC 

GAST A AC A FLT DISP 12 . 5 0.109 AC 

TAPE RCDR AC A IN ST 2. 7 0.02 AC 

AGS AC B scs 3.45 0 . 03 AC 

RNG/R NG RT -A LT /A LT RT AC A FLT DISP 10.5 0 .091 AC 

RNDZ RDR AC A PGNS 13.8 0.12AC 

DECA GIMBAL AC A scs 82.6 0 , 64 AC 

CDR FOAi AC A FLT DISP 4 . 0 0 .0 35 AC 

SE FOAi AC B FLT DISP 4.0 0.035 AC 

INTGL AC A LI GHTI NG 46.2 1 0.402 AC 

AOT LAMP AC A PGNS 9.3 0.081 AC 

AOT CHEA TER) CDR PGNS 5,6 0.2 

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

AUTO TRNFR CDR ECS 

QUAD l RCS SYS A/ B-1*' CDR PROP 95.5 3.41 

QUAD 2 RCS SYS A/ B-1'-* CDR PROP 95.5 3.41 

QUAD 3 RCS SYS A/ B-1* ' CDR PROP 95 . 5 3 .41 

QUAD 4 RCS SYS A/B- 1•• CDR PROP 95.5 3.41 

QUAD l RC S SYS A/B-2** LMP PROP 95.5 3.41 

QUAD 2 RCS SYS A/B-2** LMP PROP 95.5 3.41 

QUAD 3 RCS SYS A/B-2*' LMP PROP 95 , 5 3.41 

QUAD 4 RCS SYS A/B-2''* LMP PROP 95 .5 3.41 

ORDEAL AC B PGNS 4 0.035AC 

OR DEAL CDR PGNS 4 0 .14 

UPDATA LI NK CDR COMM 14 0.05 

AT CA AGS LMP scs 2,0 0.071 

ASC FEED 2 (SYS A) CDR PROP 70.0 2.5 

ASC FEED 2 CSYS Bl LMP PROP 70.0 2.5 

DES ENG OVRD LMP scs 6.0 0.214 

SUI T FLOW CONT LMP ECS 

SU IT CABIN REPRESS LMP ECS 

UTI LI TY CDR LTG 6.15 .22 

AEA CDR SGS 47 1.68 

EMER CM PWR CDR EPS 

5- 10 

HEAT 
LOAD 

(WATT S> 

31.6 
28 . 9 

1 ,06 

6.7 

8.4 

3.4 

12 .5 

2.7 

3.45 

10.5 

13.8 

80 

4.0 

4.0 

9.5 

9.3 

5,6 

9.3 

95.5 

95.5 

95,5 

95 . 5 

95.5 

95.5 

95.5 

95.5 

4.0 

4.0 

14.0 

2.0 

6.0 

6.1 

42 . 5 

LM-8 
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CLS 



TABLE 5-III. - CIRCUIT BREAKERS - CONCLUDED 

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

WI RE CAPACITY 

WIRE GAUGE SEA LEVEL VACUUM <.65) 

4 95 62 

6 69 45 

8 49 31.5 

10 33 21.2 

12 23 14. 7 

14 16 1005 

16 12 7.6 

18 10 6.7 

20 7.7 5.0 

22 5.5 3.6 

24 4 2.6 

26 3.1 2.0 
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Figure 8-1 Communications Control/Display: DELETED 
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Drawing 8.1 Communications Overview: DELETED 
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COMMUNICATIONS NOTES 

S-Band 

A. Transceiver Power Requirements 

B. Receiver Characteristics 

1. Phase Lock Receiver 

2. Frequency 

3. Sensitivity 

C. Transmitter Characteristics 

1. Modulation 

2. Frequency 

3. RF Power Output 

D. Power Amplifier Characteristics 

1. Type 

2. RF Drive Level 

3. RF Power Output (pri ) 

4. Power Input 

LM-8 
BASIC 

36 watts 

2101.8 MHz 

-127 dbm 

PM or FM 

FM 2282.5 MHz 
240 

PM 221 FR MHz 

0.75 to 1.5 watts 

Amplitron (QKS 1300 ) 

0. 72 watts (min ) 

20 watts 

68.6 watts 

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

amplifier power supply will start an automatic 20 second 

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

applied to the amplitron enabling the tube to lock on 

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

power supply will automatically revert to the warmup 

mode and the cycle will be repeated. The maximum warmup 

time for a power amplifier is 60 seconds. 

8-6 
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Figure 8-2 .- LM communications antenna locations. 
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Note: CSM thrusters 8-3 and C-4 are the thrusters ~ ~ 
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(') 

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



TABtEM 

S- BANO AND VHF COMMtJHCATION MODES 

"'"' BASIC 

VHF 

VHF PANEL SWITCHES 

VHFA VHFA "'" VHFB 

"'" "'" VHFA VHF B MOOE "'" XMIR RCVR XMTR RCVR 
VOICE / RNC e VOICE " RELAY ON R(LAYON "" '"' '"' "" "' "' 

eOFF e>orr ~ " RE~~FF 0 !OFF eoFF eorr eOFF 
91cs1 e1cs1 m m 

VOI CE DATA RELAY OFF '" '" '" m m 
(LMPI <CORl llMP l (lMPl 

"' '"' ·" (l/RlO M~i~L~~I TALI() 

"" [)> [)> 

VNFB '"' [)> [)> BACK-UP 

[)> [)> [)> [)> 

VOIC[/ RNC '"' "' [)> [)> 

S-BMIO 

COMMUNICATION SWITCHES AllO SWITCH POSITIONS 

1355 
IJSB s'-';A~liO USJ 13513 co~~~~10 lt8...!l 1SAS4 

litSP4 

~~ii~~~~y MODULATE 
S-BANO 

810MEO "" '" 
5 ~~~'ti e XMT::JVR P~~ 1~MPL VOICE "" RANCE LEFT "' S·BANOT/R AUDIO RELAY ON RELAY ON 

®orF ®OFF ~'" eOFF eR~~~( e OFF e e OFF G>orr 0 0 
"' "' ON VOICE BU '" ~~~ftr S-BANOl/R RELAY OFF RELAY OFF 

* 0 "' CARRIER IJ> IJ> IJ> IJ> IJ> IJ> IJ> IJ> IJ> IJ> IJ> 

'" VOICE 

VOICE ~ ~ PRIM PRIM LEFT 
S-BANOT/R 

L Ol:ilRB~~MEO OR SEC OR SEC ORRICHT 
(PRIM.ARY !}> !}> INFLICHT I 

'" 
'" ~TM 

VOICE 

VOICE ~ PRU.I "™ cm S·BANO l /R 
L ORH:Re~~MEO OR5EC OR SEC ORllGHT 

!BASIC '" !}> ll> COMM ) 

~ 
* PRIM PRIM 

ORL~rc1HT IJ> I)> OR SEC OR SEC 

I)> 

4 BU VOICE '!"~" ~ PRIM PRIM 
ON VOICE BU S-BANO T/R 

LBR TM 
OR SEC OR SEC 

llNFLICHT [)> I)> BAC KUP! 

I ~,:~" PRIM PRIM ON VOICE BU "' S-BANO T/R 5-BANOT/R 
OR SEC OR SEC 

[)> I)> I)> 

I 
EMERGENCY PULL PMP 

6 '" ~~RE~U~~R PRIM PRIM I)> I)> ORS[C OR SEC 

I EM EJ.~CYE~CY 
14CBi021 I)> I)> I)> I)> I)> I)> 

" PCM - TM l * VOICE ~ PRIM cm 5-BANOT/R S-BAKO T/R ll> !}> 
L ~~B~ ~~~EO OR SEC ORRICHT 

(LI/KAR B> STAYI 

llASET':i"' ':!'s ~ICE 

~jf :f: .. PRI .... VOIC~M~Rg~T~SFN PRIM LEFT "'" S ·BANOT/R 5 •11ANO T/R !}> !}> OR SEC OR SEC ORRICHT " I LUNAR H~~RO: ~~~Mi~ I)> STAY BU) 

"' VOICE 
VOICE 

EMU DATA ~ ~ EMU PRIM PRIM LEFT "'" S-BANO T/R ll> IJ> ~B~RJ ~~RM~~ OR SEC OR SEC OR RIGH T " I)> 
PCM - TM '" 

" ~ 
V~E CLOSE TV 

10 VOICE '"" ~~~U~~R 
PRIM PRIM LEFT HIOR 5 - BANO l /R IJ> IJ> EMU DATA OR SEC OR SEC ORRICHT " LORR BIOMED 14CB104J 

HBR OR LBR TM lOHZ 500I01Z 
\._ I . 0~42!:zHZ I)> 

I)> INDICATES NO MANDATORY POSITION 

!}> RELA.Y MOD ES Alt[ SELECTED BY CHOOSING AVHF MOOE 
WI TH A SUITABLE 5-8.lNO MOOE CS EE VHF MOO[ TA8l£ I. 
ONLY ONE RELAY SWITCH MAY BE CHOSEN ON Al A lllliC 

IJ> BASEBANOVOICEO.J-l_,..Z BANDWlOTH 

B> PIU Oii SEC PWR AMP REQUIRED FOii DUAL [VA OPOATI ONS 

* INDICATES MAllOATORY SWITCH CHANCE FllOM BASIC COt.IM MOOE 
8-ll 



TABLE 8- II. - LM UPLINK COMMUNICATIONS MODES 

MODULATION S/C 
MODE FUNCTION TECHNIQUE FREQ 

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

3 UP DATA FM/PM 70 KHz 

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

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

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

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

8 BACKUP VOICE FM/PM 70 KHz 

9 CARRIER ONLY - ---

8- 12 

LM-8 
BASIC 
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I FUSE ASSYSENSORPOr'IER 
40FUSES 

BLOCK 4A<;l I 
SH TABLE'il-nl F OR FUSE ASSIGN M[JrlT 

I FUSE ASSY SE NSORPONER 
40FUSE S 

Bl0CK4Al0 1 

FUS£ S£NSOR POYtfR 
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SUBSYSTEM TRANSDUCERS 

I 
STABILIZATION 

I ANO CONTROL 
(SAND Cl 

I 
PRIM ARYGUIO 

I 
AHO 

NAVIGA TI ON 
tPGANONl 

8 
I 
I 

H 
I 

H 
I 

I 

ASCENT ANO 

I 
DESCENT 

PROPULSION 

REACTION 

I 
CONTROL 

!RCSl 

ENV IRONMENTAL 

I 
CONTROL 

lECSl 

ELECTRICAL I 
POl'IU 

~ E PS) 

I COMMUH"ATIOH I 

I STRUCTURES I 

I """'"'"s I 

K I 

PRECONOITIONEOANALOGOATA 

!------

UNCONOITtONED 

TRANSOUC(fl 
OUTPUTS 

SCERA NO I f....-' 

NOTE : 

SHTABLE'J-V 
FOR MEASUREMENT 
ASSIGNMENT AND t---~ 
ERA TYPES 

SCERA NO 2 

SEE NOTE 
ABOVEtN 
SCERA NO l 
BLOCK 

C/.vOATA l,,.P\JTS 

CREW 
OI SPlAYS 
SEE D'M; 

' ·' 

LTG 

I 

CAU TION AND WARN ING 
SYSTEM 

IREF owe. 9.41 

I 
DIGITAL INPUTS 

ANALOG INPUTS 

• H 

HIGH LEVEL 
AHALOC 

MULTIPLEXER 
C0-5VDCINPUT Sl 

... SEEDWG9 , ) 

ANALOG 
r.IULTIPLD.ER 

DRIVER 

I 

PAI.I CATE 1 

PAI.I CATE 2 

PAr.ICATE) 

PAr.ICATE4 

ROW DRIVE 
DRIVE 
1 THRU22 

G 

ROWCr.IDSl THF 

COLUMN CMOS 2 

CALIBRATOR +5VDC 

n VOLTAGE ~i..- '20 
~ REGULATION 

I CAL 8S"f, \ ELECTRONICS '4- ·).~ 
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PRECOHOITIOHEOANALOG DATA 

NOITLONCO 

NSDUCER 
JlPUTS 

SCERA NO l 

NOTE : 

SEE TABLE 9 - V 
fOR MEASUREMENT 
ASSIG'IM[HT ANO 
ERA TYPES 

SCERA NO 2 

SEE NOTE 
ABOVE IN 
SCERA NO l 
BLOCK 

C/'NDATA INPUTS 

CREW 
DISPLAYS 
SEE O'M: 

9.0 

LTG 

' 
"" l 

l 

~ 

CAUTION ANO WARN ING 
SYS TEM 

mFOWG. 9.4! 

H 

DIGITAL INPUTS 

G 

•Z• 
8,2 

E 

-----~ 1024JC.HZ 

29 ,__,_m"'c"-0'-'1 

TODSEA 

mrn+c 
EQUIPMENT 

DATA TRANSFER 
BUFFERS 

512KHZTOCOMM CAPPED /"':\JC.Zs 
' \.!_} 8.2 

6.4 KHZ TO EPS INVERTER 1 
15 

6 .4KHZTOEPSINYERTER2 _ Q.FZ) 
~'·' 

1.61CHZATCAPOWERSUPPLY -~ sz9 

l OHZM ISSIONTIMER ~10.l 

,z. 
'·' 

•Z• 
'·' 

FREQUENCY DIVIDER Fl"' I 
TIME 

ACCUMULATOR 

'----.-------' 

TOOATA~12KHZ 
~ TRANSFER!) 
~ BUFFtRS '-~~~~~~~-
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~ ~ DOUBLER LOCKED 
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~ 'rj;:;>' ~- OSCl~TOR 
1-~-"o="-o"'v'--+-------j;r----j~ 1024KHZ 

8z7 ll >--"-'-"-"-'-----.. DECISION I 
NETWORK r-

ANALOG INPUTS 

HIGH LEVEL 
ANALOG 

MULTIPLEXER 
!0·5VDC INPUTSl 

SEE OWG9.3 

ANALOG 
MULTIPLEXER 

DRIVER 

PAM GATE 1 

PAM GATE 2 

PAM GATE 3 

PAM GATE 4 

ROW DRIVE 
DRIVE 
1THRU 22 

10 .9 

HIGH SPEED 
GATES 

( 

HIGH SPEED '\_ 
GATE COMMAHO .J.. 

1THRU4 / 

ROWCMDS l THAU 22 

COLUMN CMOS 23 THAU 47 

CALIBRATOR +5VOC 

1 VOLTAGE tf- +ZOVDC 
~ REGULATIOH 

( CAL 85"f, ' ELECTRONICS f- ·l.JVDC 

1--~~---1'--+---*----1~ 

~ 
4 . 25V 

HI 
LEVEL 

~ 

• 
SCHMITT I 
TRIGGER 

CODER 
A TO DCONVERTER 

PROGRAM ER 
!FIXED PROGRAM l 

PARALLEL 
681TS 
COOED 

SYSTEM TIMING 

2681TS 
eco TIME 

DIGITAL 
MULTIPLEXER 

SEE D'Mi 9 . 2 

tl) TIME INTERVAL FOR PERIOD· l .95 MICROSECONDS 
t2) AT NORMAL RATE C51.2 k8Sl 10 PERIODS FORM 

ONE BtT, B BITS A WORD, 128WORD S A FRAME, 
50 FRAMES A SUBFRAME Cl SECONOI 

()) AT REDUCED RATE n.6K8S)320PERIOOS 
FORM ONE BIT, 6BITSA'MJRO,ANO 200 
WORDS A FRAME 11 SECONOI 

COMMUNICATIONS 

/ TELEMETRY '\ 

r-------., I PCM I 
I HI I 

~1 I 
I I I 
1 HI : U> 
: G : 

T .. t"' T T ·r T 
DC TO DC 

POWER 
SUPPLY 

POWER FOR 
ANAL OG CKTS 

I I I I POWER FOR I POWER FOR 
I DIGITAL I TECKTS 
I CKTS I 

_.t l _.L ! 
ANAL OG ·3 . lV 

'"" COM 

DIGITAL 

'"" COM 

I LO 

!!~.!.2--~~.!.)J 

D c 

EMERGENCY KEY- 1.25 MHZ StJeCARRIER I IF LOST HO BACKUP - EM ERG KEY AND 1.2 5 MH Z 
SUBCARRIER LOST . c THE 1.2SMHZ SUBCA.RRIER IS UTILIZED FDR VOICE AND EMU DATA) 

} FlNE FREQUENCY COHTROL <IF LOST , INVERTERS NAVE SELF-COHTAINEO ""UP 6.4 '"" 

TO CE:S I IF LOST, ATCA P'MI; SUPPLY HAS SELF-CONTAINED FREE-RUNNING OSCILLATORl 

( IF LOST MET HAS SELF·CONTAINED8ACKUPOSCILLATORl 

ALT/ALT RATE METER· IF LOST , NO BACKUP 

BIT l281MS81 

81T64 

81Tl6 

BITB 

8112 

BIT RATE 

40BIT lLGClGATE CMO 

24BIT tAGCCGATE CMD 

SUBFRAME CMD 

LGC START CONTROL 

LGC STOPCOIHROL NO l 

LGC SYNC NO l 

LGC STOP CONTROL NO 2 

LGC SYNC NO 2 

AGS STOP CONTROL 

AGSS'fflC 

FORMAT REDUCED Cl . 6 KOS) SIG 

512KHZ 

OUTPUT 
SHIFT 

REGISTER 

DATA 
TRANSFERS 

BUFFERS 

LGC 40 BIT SERIAL DATA IN 

,___AG_S _14_8_,,_S_ER_"_l O_A_TA_l_N --~ 27 E z 9 

10 . 18 

'--"'"~1--TO:..:C~0=""----------<~12 

RZOATATOGSECLUTI 

LOR SPLIT PHASE DATA TD VHF COMM ~ 

DATA RATE TIMING TOG SE lLUTl 

SUBCARRIER REF NO 2 lOGSE !LUTl 

SUBCARRIER REF NO I TO COMM 1512 KHZl 

SUBFRAME S'l'NC TOGSE !LUT l 

1z, 

8.• 

,zs 

8 .2 

•Z• 
8 .1 

40BITSERIALDNLKSTARTcLGCI Jzl 
'--'-'-"-'-=--------- --< 19 JO . ID 

SH I 
40BITSERIALDNLKSTOPllGCl '--'-"--=-------------..i10 

.__<0_8_1T_S_ER_IA_L_ST_OP_1_LG_C> ___ __,~23 Rz9 

40 en SERIAL SYNC CLGCI fl'-... IO .~Br::\ 1-':_:::_::::::.:::_~:c.:::.::.:_---"LY:__ ____ ~ 
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PULSE CODE MODULATION ANO 
TIMING ELECTRriN lC S ASS£MBLY 

,z, 
10.10 

s"' ,z, 
10 .10 

s"' 

NOTES · 

II 
OAT[ APPROVAL 

SIS 

NORM 
5l.2KBS 

so 

REDUCED 
l .6KBS 

OIGITALIHPUT S 

*NO OF CHANNELS 

*REDUCED 

1 !16) 

3C24l 

1t8) 

CHANNELS 
NUMBERS 

22ElA·lTHRU6 
22ElB· l THRU 6 

12El · lTHRU8 
120-lTHRUB 
l2E4· l THAU 8 

5102-lTHRUB 

51E l·lTHRU8 
510-lTHRUB 
51E4·1lHRU8 

1C81 llEl·lTHRUB 

1002,3,4,S 
51401 lTHRUB 

10010-lTHRUB 

lOEl·lllTHRUB 
34 C272l JO E2)·4S 

lTHRUB 

NUMBERS IN C lARE TOT AL CHANNELS 
NUMBERS OUT OF C lARE TOTAL THAT 
CANBEPHVSICALLYLOAOED 

SAMPLES 
SEC 

100 

ANALOG INPUT S 

*NORMAL *REDUCED 
FORMAT FORMAT 

17 122 ) 

6181 

354451 9H2 l 

13711951 10411421 

NUMBER S IN C l ARE TOTAL 
CHANNELS . 
NUMBERS OUT OF < )ARE 
TOTALTH ... TCANBE 
PHYSICALLVLOADEO 

MEASUREMENT READING 

I GL0400X 

2 GL0422X 

J CL042)X 

I ON lFAIU 

3.2 T0 5V 
OR 

<l .20R >SV 

CHANNEL NUMBERS 

ZZA 1, Z, 3, 6, 7 

12A 1-8, 10, ll , ll, 14, 
15,17,20-22 

SIAl-4,7,B 

llA 1·35 

10Al·26,ll·42, 
57-85,90,91,9),107· 
141,149-159,171-175 
180-195 

OUTPUT BUFFER FAIL 

BOTHOSCGOOO 

PCM OR LGCOSCFAIL 

COMBINATIONS 

OOUUL( f'Al lUR( 
2ANO)FAIL 

LGC OR PCM OSC FAIL 
ZANO )FAIL 

OUTPUIUUFFUFAIL 
2AN03COOO 

I C.000 
TIMIHC.C.000 

2 AtjQ JC.ODO 

CT> ~~:~:i ~ ' ::L~~Ep~~~~Uo'Ai~ isH~Oclo~:A:~:~~B~TOE~~:~~ ~~~~Ru~~~:~l~~)s 
ONHBRORLBR 

B> LOSS OF DC POWER OUTPUT RESULTS IN LOS S OF ALL PCM 
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l.ICAS 

" 

GC l205 
CCl206 
GC4l61 
econ 
GC436l 

GC064 
econ 
CC4l66 
CC0!1'1 
CC4l68 

CC 4J69 
CC4J70 
CC4J1l 
CC4J12 
CC996l 

i;cnu 
(;(996) 
(;(9964 
l>C9US 
(;(9966 

CFIOU 
CFl084 
CFIZOI 
CFl202 
CF\211 

cn212 
Gfl2U 
C.1'1231 
CflU2 
GFU41 

C.1'1281 
CfllOI 
Cfl52l 
CFl65l 
CF202l 

CF2531 
CF2581 
GF29ll 
CF29l6 
(;f}011 

l>FJOIJ 
CFHll 
GrJ572 

CFH82 
cnsu 
CFH84 
CF3589 
GFHH 

GH592 
CF4 10l 
croo1 
l>F4511 
l>F45 81 
CFOBl 

CHS BJ 
croes 
CF4S86 
CF9'f86 
GF9997 
l>F9998 
CF9999 
CC ODO I 

GGOOOI 
CCOOOI 
CCOOOI 
Gl>OOOI 
GGl040 

CClllO 
CG l 20l 
CC\lll 
CC.BU 
CC152) 

CC200l 
&1>2021 
GC2041 
CC.2107 
CC.2112 

CC.Zill 
CC.2137 
CC.2142 
CCZIO 
CG210 

l>C2H7 
GG2112 
GG2 l H 
GC11H 
CC.1219 

~C2249 
CC2219 
GGZJOO 
GCH04 
l>GJ)05 

PC&ICHMN[l Ill UOCK lOWAATE 
Tll.ICSlOT NUUBU NO. NO 

IOAll<l/14) 
10A91/106 
10Al22/167 
IOA 6'195 
!OA 67!94 

HIE JO 
!OE lO 

m ~g 
!OE 3J 
lOE ll 
J OE lJ 
!OE ll 
!OE2<f 

lOC 29 
IOC 29 
IOC 29 
IOC 29 
IOC 29 

IOAIJ7 
IOAl27 
!DA 16,14) 

:~~ :~ :~ 
10[ 4/ 15 
104 8)/ 98 
IOC 3!14 

SU 2! 5 
5\A I 
SIA l! 6 

:~: 1!/ 9 
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GH1426 
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CHIU! 
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GHIUJ 
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CIOOO! 
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CIOOOI 

GllJOl 
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Gl0422 
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START* SYNC SYNC SYNC SYNC FORMAT 

51011 510lb SlOle Sl Dld 1001 lOAS 10A6 10A7 10A8 l0A9 
Gl0300 Gl0300 GlOJOO GlOJOO GL0302 GG133l GQ3.il35 GG2143 CRbOOl GC0205 

NOTE : ALLLBRCHANNEL5ARE SAMPLED AT 
~SAMPLEPERSECONOtlS/SJ.CHANNEL 
DESIGNATOR FOR WORDS l, 2, 3, 4 , 5, 33, 34, 
JS, 36, 43, 44, 46, 47, 46, 50, 51 , 52, 54, 
55, 5&, 58, 59, 60ARE TOBE INTERPRETED 
AS BEINC SAMPLED AT l S/S 

a 

STAR T SYNC 
510h 
CLO JOO 

rll 
22Al 
GQ3611P 

191 
12Al 
~2107 

7 

12A8 
GQ3603 

Fl 
110h-GL0501 
UA8-GHl241 

18-GH1242 
28 -GG21 73 
37-GH1457 

1331 
22Al 
SEEW09 

r.>l 
12Al 5 
IN-SH 

491 
51Al 
GG2021 

1'11 
11Al-GH1240 

12-GG2143 
22-GP0042 
32-GGJ304 
41-GL0401 

'651 
22Al 
SEEW09 

l7Jl 
12Al 
SEEW017 

rail 
12A8 
SEEW02S 

r.91 
5102 
GT0<\41 

1'71 
22Al 

~W09 
s 

12Al5 
SEEW049 

lilll 
SlDSh 
GGOOOl 

rm-i 

p 

SYNC SYNC 
A SlDlb A 51Dlc 

CLO JOO GLOJOO 

lzl l>l 
A 22A2 

' 
22A3 

GQ4111 IN·SH 

r.01 l1il 
' 

12A2 A 12A3 
OPEN GG2137 

rlal r"1 
A 

12A9 A 12Al0 
GG2107 IN-SH 

n.-i r.71 . 110lb-GL0501 . l lOlc-GLOSOl 
11A9 -GG2142 c llA10-<iG3305 

0 19-GH14bl 0 20-GG3325 
E 29-GH 14 62 E 30-G H1313 
F 38-GH1 463 F 39-GH1455 

r;:;-i tJsl 
A 22A2 A 22A3 

SEEWOlO SEEWOll 

r<2l 1431 
A 12Al6 A 

12Al7 
GG2137 lN-SH 

l5ol l3t1 
A 

51A2 A 51A3 
GG2001 GC2041 

l9al r->91 . 11A2-GT0992 . 11A3-0PEN 
c 13-GH1457 c 14-GG2113 
0 23-GG2279 0 24-GG2 1 72 
E 33-GH1248 E 34-G H1 463 
F <l2-GH1456 F 43-G H14 61 

1661 r67l 
A 22A2 A 22A3 

SEEWOlO SEEWOll 

741 r>'l 
A 12A2 A 12A3 

SEEW018 SEEW019 

r.21 831 
A l2A9 A 12Al0 

SEEW026 SEEW027 

9ol 91] 
A SEEW98 A UA6-IN-SH 

AT RIGHT 16-GC2112 
26-G L0401 
36-GL0402 
45-GH1462 

l9al 1""991 
22A2 22A3 

A SEEWOlO 
A 

SEEWOU 

liObl ri07l 
A 12Al6 A 

12A1 7 
SEEW050 SEE WO 51 

r-u<l r-mi 
5105lb A SlDSlc A 
GGOOOl GGOOOl 

!ml fl23l 

PF PRIME FRAME 

A Al l PRIME FRAMES 1-50 
B PRIME FRAMES l, 6, ll -----46 
c 2,7,12--------47 
0 3,6,13--------46 
E 4,9,14--------49 
F 5 , 1 0, 15------50 

WORD ABBREVIATIONS 
"A" ANALOG 
•o • DIG ITAL PARALLEL 
"E" DIGITAL PARALLEL EVENT 
"DS" OIGITAL5ERIAL 

10 lS/5 
11 lOS/S 
12 1005/5 
51 50S/S 
22 2005/5 

EXAMPLE : 

" 
200S/5 ANALOG CHANNEL4 

A 

A 

A 

A 

• c 
0 
E 
F 

A 

A 

A 

. 
c 
0 
E 
F 

A 

A 

A 

. 
c 
0 
E 
F 

A 

A 

' 

0 

HBR!Sl.2KBSJFORMAT 

SYNC& 
PRIME 
FRAME ' NUMBER 

51Dl d 
~LOJOO 

22A4 A GQ)bll P 

l"l 
12A4 A IN·SH 

r;oi 
12All A GQ4103 

~ 
110ld-GL050l . 
11All -GG3324 c 

21-<iH133 1 0 
31-GH1314 E 
<l0-GG2142 F 

r->61 
22A4 A 
SEEW0 12 

i----«l 
12Al8 A 
IN-SH 

-----s2J 
51A4 A CQ6806 

~ 
11A4-GP004 1 . 

15-GH1455 c 
25-GH1247 0 
35-GG22 19 E 
44-lN- SH F 

~ 
22A4 A 
SEEW0 12 

r---ni 
12A4 A 
SEEW020 

1841 
.12All 

A SEEW028 

1'21 
SEE 
WO lOOAT 
RIGHT 

r-iooi 
22A4 A 
SEEW012 

riOal 
l2Al8 A 
SEEW052 

["llO] 
510S l d A 
GGOOOl 

Ji24l 

SEE 22Eh 22j;:lb l2El 
WO SAT RCSTHT l A RCSTHT 2 A JET ORV l A 
RIGHT 

r-s-1 l&l 171 lai 
22A5 A 

22A6 A 22A7 
' 

12E2 A GQ4ll l GQ6510 GP2010 JE T ORVl 

M r---><l itsl li'l 
12AS A 

12A6 
A 12A7 A SlEl A 

IN~SH m GQ4104 BLN7 

12>1 f2ll ' [241 
12A12 A 

12Al3 A 12Al4 
A 51E2 A 

IN- SH GG2 1 67 IN-SH BL747 

n'1 r----w-i l3t1 1'21 
SEE 
WD37AT 

22Ela 22Elb 12E3 RIGHT A A SEEW06 SEEW07 BL753 A 

li7l r--;ai M r<ol 
22A5 A 

22A6 A 22A7 
A 12£4 

SEEW013 SEEW014 SEEW015 JET ORV2 A 

r45l 1%1 1471 r:;ai 
12Al9 A 

l2A20 A 12A21 A 12A22 
A 

GG2 167 OPEN GQ360<l 

~ 53] i""l 551 
SlAS A 51A6 A 

51A7 
A 51A8 A 

GG200 1 GC2041 IN·SH CQ6806 

"l ---..-i ""631 Fl 
SEE 
WO 69AT 22Ell A 22Elb A l2El A RIGHT SEEW06 SEEW07 SEEWOS 

69] 701 ---.,,--, 721 
22A5 A 

22A6 
A 

22A7 A ~~~~O 16 A SEEW013 SEEW014 SEE WO 15 

i"l ----,.--, ,,..., soi 
12A5 A 

l2A6 A 
12A7 A 51£3 

SEEW021 SEEW022 SEEW023 

rasi ---an ~ 881 
12Al2 A 

l2Al3 A 12Al4 A 51E4 
SEE WO 29 SEE WO JO SEEW031 

M ---..-i 1951 M 
SEE 22Eh A 22Elb A 120 
WOlOlAT SEEW06 SEEW07 SEEW040 
RIGHT 

f1oTl ~ ~ [104] 
22A5 A 22A6 A 22A7 A l2E4 
SEEWD13 SEEW014 hffi\11015 SEEWD48 

r-----uoi IITTl Ji"l l 

l2Al9 A 
12A20 A 

12A21 A 12A22 
SEEW053 SEEWOS4 SEE\11055 IN- SH 

rwi l118l h19J r--uo-1 
SlOSh A 

51DS21 A 510S2b A 510S2c 
GCOOOl GtOOOl GIOOOl CIOOOl 

rmi ll2bl i--m-i ri"l 

CHANNEL ASS IGNMENT FORHBR C51.2lPRIME 
FRAMES ON WORDS 5, 37, 69, 96, 1 00,ANO 101 

A 

A 

A 

A 

A 

N M 

CHANNEL ASSIGNMENT FOR HBR !Sl .2) PR!ME 
FRAMESONWOROSS, 37, 69, 98, lOOAND 101 

FRAME WO 5 WD37 W069 WD98 WO 

ll 

" 
13 

19 

22 

" 

" 

31 

34 

JS 

,, 
38 

39 

41 

.. 
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1001 lDAl 
GL0302 OPEN 

1 0A2 llAS 11~ 
GG1040 GH1249 GH 

10A4 lOAS 10A6 lOEl "' " l GQ3718 GG1331 GQ3435 Bl701 

10A8 1 0A9 lDAlO 1 0E2 11 
GR6001 GC0205 GQ4111 BL702 Gt 

10Al2 1 0Al3 1DA14 lOEJ lOd 
CF3S82 GF4586 . GR2201 8 1703 OP 

10Al6 l0Al7 10Al8 l 0E4 
GF2921 GFl521 GQ3611 8l704 

1003 10A20 10A21 11A5 11 
GF4562 GR3201 SEEFRl SE 

10A23 10A24 10A25 lOES 11 
GGlllO GF4563 GF9999 81705 SE 

10A27 
GF<l586 

10A31 
CN7723 

10A35 
GR6002 

1005 
OPEN 

10A42 
CQ3016 

10M6 
GF1521 

lOASO 
GF<l563 

10A54 
GF4562 

1007 

10A6l 
GP1503 

10A65 
Cl 3301 

l 0A69 
GQ3604 

10A73 
CF3563 

1009 
OPEN 

lOABO 
GR6003 

10A84 
CR6004 

10A88 
GF4561 

l0A92 
GP 150l 

10A96 
GT0625 

lOAlOO 
GP0002 

10Al0<1 
CQ3603 

l OAlOB 
GQ3025 

10All2 
GR1201 

10All6 
CQ4103 

10Al20 
GF999B 

10Al2<1 
GRU02 

10Al26 
CF1651 

1DA132 
CH1311 

10A13& 
OPEN 

10Al40 
GR1202 

10Al44 
GP1216 

10A14B 
GQ3719 

10Al 52 
GT0994 

10A156 
OPEN 

10A160 
GRll Ol 

10Al 64 
CN75&3 

10A26 
GF3582 

l OA32 
OPEN 

10A36 
GC0206 

10A39 
OPEN 

1 0A43 
GF2921 

1 0A47 
GQ3716 

lOAS l 
GGlllO 

lOASS 
GN7723 

10A56 
GF4561 

10A62 
GP1501 

10A6& 
GR2121 

10A70 
GP00 16 

10A74 
GR2122 

10A77 
GQ3&03 

10A61 
GT0625 

10A85 
Gl0<123 

10AB9 
G 13301 

10A93 
GP0002 

1 0A97 
GF3583 

lOAlOl 
GQ3604 

10Al05 
GP1503 

10Al09 
OPEN 

10All3 
GQ42 20 

10All7 
GQ3719 

l0Al 2 l 
GG120l 

10Al25 
GRllOl 

10Al 29 
GP1218 

10Al33 
GQ<\104 

10Al37 
GF2531 

10Al41 
GF<llOl 

10Al45 
GR1102 

10Al49 
GN75&3 

10Al5) 
GPOOOl 

10Al57 
OPEN 

l0A l 61 
GT0994 

10Al 65 
GQ4103 

10A29 
GF9997 

10A33 
CF4501 

l0A37 
GP0025 

l 0A40 
GQ3015 

10A4<l 
GR2202 

1DA46 
GQ4218 

l0A52 
CR3202 

10A56 
GQ42 19 

10A59 
GF202 1 

10A63 
GC1203 

10Ab7 
GC1204 

10A71 
OPEN 

10A75 
GC1206 

10A76 
OPEN 

10A82 
GC0071 

101\66 
GQ65 10 

10A90 
GF3569 

10A94 
GC1204 

10A98 
GF3571 

l0A l 02 
GC1205 

10Al06 
GC1201 

lOAllO 
GR120l 

1DAU4 
GP0718 

10All8 
OPEN 

1DA122 
CC1202 

10Al26 
GC0301 

10Al30 
GF1301 

10Al34 
GC0302 

10A136 
GN7723 

10Al42 
GF3584 

10Al46 
CR1095 

10Al50 
OPEN 

10Al54 
GF4511 

10Al58 
GC0155 

l0Al62 
CR1065 

l0Al&6 
CC2300 

10E6 
81706 

10£7 
Bl707 

10E8 
OPEN 

llAS 
SEEFRl 

10E9 
OPEN 

"' SE 

10 

ll~ 
SE 

ll 
SE 

ll 
SE 

lOElO 11 
BL710 SE 

lOEll 
Bl711 

1 0El2 
Bt70l 

lOElJ llA 
BL702 SEE 

10£14 llA 
61703 SEE 

10£15 
BL704 

10£16 llE 
61705 SEE 

ll AS llA 
SEEFRl SEE 

10El7 llA 
BL70& SEE 

10El6 llA 
8L707 SEE 

10El9 100 
OPEN OPE 

10E20 llE 
OPEN SEE 

11A5 llA 
SEEFRl SEE 

10E21 llA 
Bl710 SEE 

lOE22 llA 
SEE 

10E23 l OE 
Bl 723 Bl 7 

lOE25 UE 
OPE N SEE 

llA S llA 
SEE FR l SEE 

10E26 llA 
OPEN SEE 

10E27 llA 
Bl 727 SEE 

10E28 lOE 
OPEN Bl 7: 

10£30 llE 
BL730 SEE 

11A5 llA. 
SEEFR l SEE 

10£31 llA" 
Bl731 SEE 

10£32 llA: 
Bl732 SEE 

10E33 lOE: 
Bl733 OPEi 

1 0E35 11E· 
OPEN SEE 

11A5 
SEEFRl 

10£36 
OPEN 

10E 37 
OPEN 

llA. 
SEE 

llA! 
SEE 

llA: 
SEE 

10Al68 10Al69 10Al70 1 0E36 lOE: 
GF4101 GF9996 GF4565 OPE N 

10Al72 10Al73 10Al74 1 0E40 llE l 
GF1261 GP201 0 GC0155 61740 SEE 

l 0Al7& 10A177 10Al76 llAS llA; 
GQ410<l GFl26 l CP2010 SEE FR 1 SEE 

t0Al60 lOAlBl 10Al62 l 0E41 llAJ 
GL6275 lNSH INSH BL741 SEE 

10Al64 10Al6 5 10Al66 l 0E42 
OPEN GT0992 CH1331 6 L742 

llAi. 
SEE i 

10A166 10A169 10Al90 1 0E43 lOfi 
OPEN IN SH OPEN Bl743 

10Al92 10Al93 l0Al94 10E45 
OPEN GQ6806 GF3591 OPEN 

llEl 
SEE i 



SYHC 

SlDh 
GLO)OO 

SYNC 

510111 
GLO)OO 

SYHC 

Sl Ole 
Cl 0300 

R 

L8RIREDUCEO l . bK8SlFORMAT 

SVHC FORMAT 

SlD l d 1001 lOAS 
GL0300 CL0302 GG1331 

10A6 
GQ3'135 

10A7 
CC2143 

NOTE: ALL LBR CHANNELS ARE SAMPLED AT 
1!JirSAMPLE PER SECOND n S/Sl. CHANNEL 
DESIGNATOR FOR WORDS 1, 2, 3, 4, 5, 33, 34, 
35, 36, 43, 44, 46, 47, 48, so, 51, 52, 54, 
55,56,58,59,bOARETOBEINTERPRETEO 
AS BEING SAMPLED AT 1 S/S 

'"' CR600l 
10A9 
ccozos 

a 

STAR T SYNC 
SlOh 
GL0300 

Ill 
22Al 
GQ3611P 

i--;--'l 
12Al 

lifl2107 
7 

12A8 
GQJ60J 

h>l 
ll Oh-G LOSOl 
11A8 -GH l 241 

18-GH1242 
28 -GG217J 

lnl-GH14S7 

' 
22Al 
SEEW09 

1'11 
12AlS 

14flSH 

' 
Sl Al 
GG2021 

ts7l 
1 1Al-GH1240 

12-GG2143 
22·GP0042 
32-GG3304 
41-GL0401 

"51 
22Al 
SEEWD9 

tDl 
12Al 
SEEWD17 

iBll 
l2A8 
SEEW02S 

le9l 
5102 
GT0441 

Fl 
22Al 

~W09 
5 

12Al5 
SEEWD49 

fliil 
SlOSh 
GGOOO l 

r-mi 

p 

SYNC SYNC 
A SlOl b A SlOlc 

GLOlOO GL0300 

121 l>l 
22A2 

A 22A3 

' GQ4111 IN·SH 

l1ol 11>1 
12A2 A 12A3 

' OPEN rn2137 li8l ' 
l2A9 A 12Al0 

A GG2107 IN- SH 

i-z.-i h71 
' 1 10lb-G L0501 ' llOl e -GLOSOl 

11A9 -GG2142 c 11Al0-GGJJ05 
0 19-GH1461 D 20-GG3325 
E 29-GH1462 E JO-GH1313 
F 38-GH146) h41. F h5-19-GH14SS 

22A2 A 22AJ A 
SEEWOlO SEEWD ll 

1'21 1"431 
12Al6 

' 
12Al7 

A 
GG2137 ~SH h81 l 

51A2 A SlAJ A 
GG2001 ~2041 

h81 ' 
' l l A2-GT0992 . llAJ·OPE N 
c l3-GH1457 c 14-GG2113 
D 23-GG2279 D 24-GG2172 
E 33-GH1248 E 34-GH1463 
F 42-GH14S6 F~-GH146l 

h81 
22A2 A 22AJ 

' SEEWD l O ~WOil 
h4l 5 

12A2 12A3 

' SEEWD 18 A SEEWD19 

1821 831 
12A9 

' 
12Al0 

A SEEWD26 ~EW0 27 

r.oi l 

SEE Yt1'.l 98 llA6-1N-SH 
A 

AT RIGHT ' 16-GG2U2 
26-GLO<!Ol 
36-GL0402 

1"981 
~-GH1462 

' 
22A2 22A3 

A ' li*iWOlO -1*;W0 11 

' 7 

12Al6 12Al7 A SEE WO SO A 
hffiWOSl 

r---u.i 5 

SlDSlb SlOSle A GGOOO l 
A 

GGOOOl 

rrni h2il 

Pf PRIME FRAME 

A All PRIME FRAMES l-50 
B PRIME FRAMES 1, 6, Il -··--46 
c 2, 7, 12------ --47 
0 J, 8, 13 --------4B 
E 4,9,14······--49 
F S,lO,lS-----.50 

WORD ABBREVIATIONS 
"A" ANALOG 
•o• DIGITALPARA.llEl 
"E" DIGITAL PARALLEL EVENT 
·os• DIG ITAL SERIAL 

10 l S/S 
11 l OS/S 
12 lOOS/S 
51 SOS/S 
22 200S/S 

EXAMPLE: 

22 

200 S/S ANA LOG CHANNEL 4 

0 

HBR!Sl.2 KBSlFORMAT 

SYNC& 
PRIME 

A FRAME A 
NUMBER 

Sl Dld 
ril0300 

A 22A4 A 
GQ3611P 

i----u--i 
A 12A4 A 

~H 
0 

A 12All A GQ410J ---.,.--, . ll Old-GLOSOl ' c 11 All·GGJJ24 c 
D 21-GH1331 0 
E Jl-GH1314 E 
Fhri0-GG2142 F 

' 
22A4 A SEEW012 

r---«l 
' 

12Al6 A 
~SH 

2 

A SlA4 A GQ6806 

r---.o-, 
' llA4·GP004l ' c 1S-GHl455 c 
D 25-GH1247 D 
E 3S-GG2219 E 
F 44·1N·SH F 

~ 
A 22A4 A 

SEEW012 r---;., 
A 12A4 A 

SEEW020 

j.4] 
A 12All A 

SEEW028 

1"921 
' SEE 
c WDIOOAT 
D RIG HT 
E 

F~ 

A 22A4° 

' hoilEWD12 

' 
A 12Al8 A 

SEEWOS2 

r-----u.i 
A SlDSld A 

GGOOOl 

r---u.-i 

SEE 22Eh 22Elb l2El 
WO SAT RCSTHT l A RCSTHT2 A JETDRVl 
RIG HT 

151 r--oi 171 Isl 
22AS A 

22A6 A 22A7 
A 

12£2 
GQ41ll GQ6510 GP2010 JET ORV l 

11>1 rl4l h>l l""lbl 
12A5 A 

12A6 
A 12A7 A SlEl 

IN-SH OPEN GQ4l04 rl¥l 211 1'21 h>l 4 

12Al2 A 12Al3 A 12Al4 A 
51E2 

IN-SH GG2167 IN-SH 8L747 

---z.j r--;o--i lnl h2l 
SEE 
WO 37AT 

22Ela 22Elb 12EJ RIGHT ' ' SEEW06 SEEW07 Bl7S) 

h7l t>Bl h91 hol 
22AS 

' 
22A6 A 22A7 A 12E4 

SEEWDlJ SEEW0 14 rn'IOlS 17a--rv2 1451 ---..--i 7 ' 
12Al 9 A 

12A20 A 12A21 A 12A22 
GG2167 OPEN lsfl)604 IN-SH 

hh hll i--s.-i 5 

SI AS A 51A6 A SlA7 

' 
SIAS 

GG2001 GG2041 IN-SH GQ6606 

[""61] 1""""""'21 t63l 1641 
5EE 
WO 69AT 22El• A 22Elb A 12El 
RIGHT SEEWD6 SEEW07 SEEW08 

i"l l701 i--ni rn-i 
22A5 A 22A6 A 22A7 

' 
12E2 

SEEW013 SEEW014 SEEW01 5 SEEW016 

h7l l""Tal h91 h01 
12AS A 

l2A6 A 12A7 

' 
5 1E3 

SEEWD21 SEEWD22 SEEW023 

851 ----..--, 871 --..--i 
12Al 2 A 12Al3 A 12Al4 

' 
5 1E4 

SEEW029 SEE WO JO SEE WO JI 

---..--i r---..-i 951 "' SEE 22Eh 

' 
22Elb 

' 
12 E3 

WDlOlAT SEE W06 SEEWD7 SEEW040 
RIGHT 

!oh ~ 1031 l""To4l 
22A5 A 22A6 A 22A7 

' 
l2E4 

SEEWOl<l ~W015 SEEW048 ~WOl) 
~ ' liOJ l 

12Al9 A 
12A20 A 12A21 

' 
12A22 

SEE WO SJ SEEWOS4 SEEWOSS tN·SH 

IWl r---oai hl9l h2o1 
SlOS l e 

' 
SlDS2a A Sl 052b A SlOS2e 

GGOOOl GIOOOl ~001 GIOOOl 

r.251 l"'l 7 lffil 

CHANNEL ASSIGNMENT FOR HBR tSl .2l PRIME 
FRAMES ON WORDS 5, 37, 69, 9B, 100, AND 101 

N 

FRAl.IE 

l 

A 2 

' 
A 

4 

5 

A 

' 

' 
7 

' 

' A 

lD 

11 
A 

12 

A 
13 

' 
14 

15 

A 
16 

17 

A 
lB 

" 
A 

20 

21 

22 

A 

" 
" 
25 

A 

" 
A 

27 

A " 
" 
30 

" 
" 
" 
" 
35 

" ,, 
" 
" 
40 

41 

42 

43 

" 
45 

" 
47 

48 

49 

50 

M 

CHANNE L ASSIGNMENT FOR HBR (51.2) PRIME 
FRAMES ONWOROS 5, 37, 69, 98, 100ANO101 

WD5 WO 37 W069 W098 WOIOO 

lODl lOAl IOA2 llAS llA7 
GL0302 OPEN GG1040 GH12<19 GH1<156 

IOM JOAS 10A6 lOEl 11Al7 
GQJ718 GG1331 GQ343S Bt701 GG2249 

10A8 I OA9 lOAlO 10E2 llA27 
GR6001 GC020S GQ4lll Bt702 Gt0402 

l0Al2 10Al3 10Al4 IOEJ 1002 
GFJS82 GF4586 GR220I BL703 OPEN 

10Al6 l0Al7 10Al8 10E4 UEl 
Gf2921 GF1521 GQ)61 I BL704 

lODJ l0A20 10A21 llAS llA7 
GF4582 GR3201 SEEFRl SEEFRl 

10A2J 10A2<1 10A2 5 IDES 11Al7 
GGll l O Gf4583 GF9999 Bl70S SEEFR2 

l0A27 10A28 10A2(/ IOE6 11A27 
GF4586 Gf3582 GF9997 Bl706 SEEFRJ 

lOAJl 10AJ2 l0A33 10E7 1004 
GN772J OPEN Gf4SOl BL707 

10AJ5 10A36 10A37 IDES llEl 
GR6002 GC0206 GP002S OPEN SEEFRS 

1005 10A39 10A40 llA5 llA7 
OPEN OPEN GQJOlS SEEFR l SEEFR l 

10A42 10A4J 10A44 10E9 11 Al7 
GQ3018 GF292l GR2202 OPEN SEEFR2 

10A46 IOM7 lOMS IOElO llA27 
GF152l GQ3718 GQ4218 Bl710 SEEFRJ 

10A50 lOASl 10AS2 IOEll 1006 
GF4S83 GGlllO GR3202 Bl711 ()PEN 

10A54 10A55 10AS6 10El2 llEl 
GF4S82 GN7723 GQ4219 Bt70l SEE FR S 

1007 I OAS8 10A59 11A5 11A7 
GF4S81 GF2021 SEEFRl SEE FR 1 

10A61 10A62 lOAOJ lOElJ 11 A17 
GP150J GP1501 GC1203 BL702 SEEFR2 

l0A65 l0A66 10A67 10El4 11A27 
GIJJO I GR2121 GC1204 BL70J SEEFRJ 

10A69 10A70 10A71 lOElS lOD8 
GQ3604 GP001 8 OPEN Bl704 

10A7J 10A74 10A7S l0El6 llEl 
GF3583 GR2122 GC1206 BL705 SEEFR5 

I 009 10A77 IOA78 llAS 11A7 
OPEN GQJ603 OPEN SEE FR I SEE FR I 

I 0A60 10A81 10A82 10El7 11Al7 
GR6003 GT0625 GC0071 Bl706 SEEFR2 

I OAS<l 10A85 1 0A86 10El8 11A27 
GR6004 Gt0423 GQ6Sl0 Bl707 SEEFRJ 

10A88 10A89 10A90 10El9 10010 
GF4S61 GIJJOI GF3589 OP EN OPEN 

10A92 10A9J l0A94 10E20 llEl 
GP I SOI GP0002 GC1204 OPEN SEEFRS 

l 0A96 10A97 10A98 llA5 llA7 
GT062S GFJ583 Gf3S71 SEE FR l SEEFRl 

l OAlOO lOAlOl 10Al02 10E21 11Al7 
GP0002 GQJ604 GC1205 Bt710 SEEFR2 

10Al 04 l OAl OS 10Al06 10£22 11A27 
GQJ603 CPISOJ GC1201 Bl711 SEEFRJ 

10A108 10A109 10All0 10E23 10E2<1 
GQ3025 OPEN GRl201 Bl 723 Bl724 

10All2 lOAllJ 10All4 10£25 llEl 
GR1201 GQ4220 GP0718 OPEN SEEFRS 

10All6 10All7 lOAUS llAS 11 A7 
GQ4103 GQJ719 OPE N SEE FR l SEE FR I 

1 0A120 10Al21 1 0Al22 10E26 11 Al7 
GF9998 GG120I GC1202 OPEN SEEFR2 

10A124 10Al25 10Al26 10E27 11A27 
GR1102 GRUOl GCOJOl Bl 727 SEEFRJ 

1 0A1 28 IOA129 10Al30 10E28 1DE29 
GF16SI GP1218 GFlJOl OPEN BL729 

10Al32 IOAl)) 10Al34 lOEJO llEl 
GH1311 GQ4104 GC0J02 Bt730 SEEFRS 

10Al36 10Al37 10A138 llAS UA7 
OPE N Gf2SJ1 GN7723 SEEF Rl SEE FRI 

10A140 10Al41 10Al42 10E31 llA17 
GR1202 GF4101 GFJ584 Bl73l SEE FR 2 

10Al44 10Al4S 10Al46 10E32 11A27 
GP121B GR1102 GRIMS Bl 732 SEEFR3 

10Al48 10Al49 lOAlSO lOEJJ l0E34 
GQ3719 GN7S6J OPEN Bl733 OPEN 

10Al52 10Al53 10Al 54 lOEJS llEl 
GT0994 GPOOOl GF4Sll OPEN SEEFR5 

10AlS6 lOAlS7 10Al58 11A5 11A7 
OPEN OPEN GC0155 SEEFRl SEE FR 1 

10Al60 l0Al6l 10Al62 l0E36 llA17 
GR llOl GT0994 GR1085 OPEN SEEFR2 

10Al64 10Al65 10Al66 10£37 11A27 
GN7563 GQ4103 GG2300 OPEN SEEFRJ 

10Al6B 10Al69 10Al70 lOEJS 10£39 
GF41 01 GF9998 GF4585 OPEN 

10A172 10Al7J 10Al74 10E40 llEl 
GF1281 GP2010 GCOlS5 Bl740 SEEFRS 

10Al76 10Al77 10Al78 llAS 11A7 
GQ4104 GF1281 GP2010 SEEFRl SEEFRl 

10Al80 10Al81 10A182 10E4l 1 1Al7 
GL8275 INSH INSH Bl74I SEEFR2 

10Al 84 10Al85 10Al86 10E42 11A27 
OPEN GT0992 GH133 1 Bl742 SEEFRJ 

10Al88 10Al89 10Al 90 10E43 10F44 
OPEN INSH OPEN 81743 

10Al 92 10Al9J l0Al94 10E45 llE I 
OPEN GQ6806 GFJ591 OPEN SEEFR5 

WOlOI 

I OAJ 
GQ4218 

10A7 
GG2143 

lOAll 
GH1314 

lOAlS 
GR2202 

10Al9 
GF9997 

1 0A22 
GH1313 

l0A26 
Glll455 

10A30 
GQ34JS 

10AJ4 
GQ4219 

IOA38 
GR3202 

I OA4 l 
GC0202 

10A4S 
GR2201 

10M9 
GG1040 

lOA SJ 
GR320l 

10AS7 
GC0204 

10A60 
GHI4S6 

l0A64 
GG217J 

10A68 
GC 1205 

IOA72 
GC0201 

I 0A76 
GQ6Sl0 

l0A7(/ 
GC0203 

10A83 
GF3571 

10A87 
GC1206 

10A91 
GC1201 

10A95 
GC1203 

lOA(/(/ 
Gf202l 

10AI03 
GFJS89 

l0AI07 
GT0454 

lOAlll 
OPEN 

lOAllS 
GH14S7 

10All9 
GR109S 

I0AI23 
GG2300 

10AI27 
GF258l 

10Al31 
GF3584 

lOA l JS 
GF4585 

10A139 
GH1247 

10A143 
GC0302 

l0Al47 
GF130l 

10A1Sl 
GR1085 

10AlS5 
GH1248 

10AlS9 
OPEN 

10Al63 
GF45ll 

IOA167 
GC1202 

10Al71 
GL0422 

10Al7S 
GH1249 

10Al79 
GPOOOl 

10Al83 
GF3S92 

10Al 87 

10Al91 
INS H 

10A19S 
GT0993 

K 

PCMTEA 
DATA TRANSFER BUFFERS 

1 H SUBCtRR IER I 
--+--+--------------------------,.L H S U ~ARR IER l 

---------------------11--1 o~~~ 1~~TE I 
SUBFRAME 

SYNC 

"' BUFFER 

---------1-----------1----<>lsER~ols~~ART I-~---~ 

-------ll---.1~ 
TD 

-------.J..----+------1---isE~~~~OP 1-----<l-----+-L-CCJ 

~------+----+-----+-+---lsERI!~ ~~NC l J--~---_; 

40BIT 
SERIAL STOP 2 

-------1-----!------f--f--sERI!~ ~~NC 2 1'------<1-----~ TD 
AGS 

>---

!fee 
I024 
KHZ 

,........_ 

24BIT 
1 SER IAL STOP 

~----!-----+-----+-+-- SER~=LB~~NC J----l-----_; 

~r-=i 
TT~ 

1 l 

sL1~c1 B> FRO: ZR02GAAMER 

A,~,~1~,E L------------+--L_GC_<_D_Bl_T_SE_•_IAL_D_A_TA _ _,~+ 

Hl21 AGS 24 BIT SERIAL OATA 
....._ CAJ81T 81MSBI 

'----"-----'----------

128 

- -L., PCMTEA 
PCMTEA PHASE 
TIMING LOCKED 

T~=~~ER f4--- OSC l~~~TOR 1---
BUFFERS FREQUENCY 

- DIVIDER --ACS 
5102 
A,B,C 
GATE 

Hl26 -

'----to 
TIMING REFERENCE 

TO DATA TRANSFER 8UffEllS 

PCMTEA 
PROGRAMER 

64 !+--""°'""'""'-----

"l+--"":..:":c"-='---~ 

tOIBITS ,..._ _____ _ 

IEIBIT4 ,,___ ____ _ 

4 
(F)BITJ 

PC MT EA 
OUTP UT 

REG ISTER 
tGJBIT2 

2 

IHJBIT l 
l 

SHIFT 
PULSES 

DIGIT AL MULTIPLEXER CATECOMMANOS 

SAMPLE GATE ANO COD E COMMANDS TO CODER f)) Lz7 9,J 

HIGH SPEED PAM GATE COMMANDS <TO TAL 4J 0 \.:._,/ LZ6 9.J 

ROW ANO COLUMN COM MANOS TO ANA LOG MUX DRIVERS s LZ4 9.J 

GP090R lh 

~D!m._ ;b 
.~. 

5 
6J-1 

~'T--
755 21- 1 ,,.,, 

·~ 
,~ 

~ ) 

~n-. 
GGI5"TI 21-.. J 

8L723 
GH1214 11-

Lfil!!)OI 2 i--
liH132 1-

~~1-)-

7 J-1 
~~~,~ 

l~ 

1 .. ~ 11~9! 
GMSOOO l h 

•H 

51-1 

BL7 42 
u11.66llh 
GR9662 H 
GR9'-63JH 
GR9664 41---1. 

GH1348 
Hl60 
H"•3 

BL747 

,~ 

I - lOE 
(TYPICAi 

-



PCMTEA 
DATA TRANSFER BUFFERS 

SHIFT 
PULSES 

DIGITAL MULTIPLEXER GATE COMMANDS 

SAMPLE GATE AND CODE COMMANDS TO CODER 

HIGH SPEED PAM GATE COMMANDS <TOTAL 4l 

ROW AHO COLUMN COMMANDS TO ANALOG MUX DRIVERS 

TO 
LGC 

TO 
AGS 

lz7 9.3 

Lz6 9.3 

Lz4 9.3 

H G E 

MSB 

OIOOEGROUP2A2 DIOOEGROUP3A2 

PCMTEA DIGITAL MULTIPLEXER 

D 

GL0300SVNC 

SAME 
CODE 

" 

MSBFIRST 

SIT 
COOEWIT BIT 

NORMAL >-++-++< j 
OR 

REDUCED f+t-f+-r j 

FRAME 
COUNTER 

NORMAL 51.ZKBS 1-SOBIHARY 
REDUCED1.6KBS000001 

CONTINUOUSLY 

ALWAYS 
ALL ZEROS 

GLOSOl 
MISSION 
ELAPSED 
TIME 

MAX TIME: 
39 DAYS 
23HOURS 
59 MINUTES 
S9SECONDS 

RESET TO ZERO 
AT400AYS 
OR UPON PCMTEA 
POWf.:R INTERRUPTION 

OIOOEGROUP4Al 

BIT 
MSBFIRST WT BIT -----

DIGITAL 64 7 
PARALLEL 

SYSTEM 
COMMON 

10's 

DAYS -. 
UNITS 

t 

DIODE GROUP SAl 

c B 
LT OCN DR EHCR 

COMMENTS: 

DIGITAL 

PARALLEL 

COOED 

ANALOG 

FROMOIGITALCOOED 
ANALOG GATE 

LSB 

ANALOG 
CODER 
GATE 

[P ~~L~~~~~t~~TiP~~~~LP~~~i~~~~o 
FOR RCS JET ACTIVITY ANO ARE NOT 
AVAILABLE FOR INOIVIOUAL 
READOUT AT MCC 

~ SPLITPHASEOUTPUTISINHIBITED 
V""' 'NHEN IN HIGH BIT RATE DATA MOOE 

B> DUA STATUS IS AS FOLLOWS: 

MSB ~ 

STANOBY 
OFF 
MAP 
TEST 

10100100 
OOODOOOO 
01011011 
01000100 

244 

133 
104 

G> ~i~T~~~ ~~To~~DNTIFICATION A THRU H 
SYNONDMOUSWITHBITS BTHRU l 
RESPECTIVELY 

r;-...,_ BIT 81SMSB"ANO IS SHIFTED OUT FIRST 
V TO THE MSFN . BIT NUMBERS ARE PCMTEA 

OUTPUT IDENTIFIERS AS SPECIFIED IN 
GRUMMAN LOADING DOCUMENTATION UNLESS 
OTHERWISE NOTED 

NOTES: [!> ~~~~~~~~To?NN/AReEo~~DAUN'6°~~~/A~NTHE 
SECONDARY DATA USED ONLY ON HSO 
CONTINGENCY FORMATS 

A 
APPROVAL 

2 DIGITAL 
INSTRUMENTATION 

DIGITAL MUX 

lM 
9.2 

LM-8 J 
104.SX 34 ltUT l OF 1 

r 

8 

7 

6 

5 

3 

2 



3 

2 

50,100,200 
SPSROWCMOS 

FSlS 

FS17 

FS18 

FS19 

FS21 

FS22 

•K-""'"'"'"''~;;",;:;",.----------------------------------------------------------



PAM 1 
AM 
AMJ 

PAM 

:OLUM N CMOS 

FS l 

+ 

FS2 

'" 
ROW CMOS 

FS4 

1 SPSROW 
CMOS 

FS5 

FS6 

~s23.fS28) 

MOS 
lOSPS 

'" 

FSlO 

PAM 2 

PAM4 

H G D c 

HIGH LEVEL ANALOG MULTI PlIXER 

.. 

ANALOG 
INPUTS 

COLS 

ANALOG 
INPUT 4 

COL4 

ANAL OG 
INPUT3 

COL 3 

ANALOG 
INPUT2 

COL2 

ANALOG 
INPUTl 

CO LI 

I OS/S 

SEE OWG9 .2 
FOR FORMAT 

PAM l 

PAM 2 

PAM 3 

PAM4 

NOTES : 

B A 
LTROCN DR "'" DATE APPROVAL 

COMMEN TS! 

ROW! 

TYPICAL MULTIPLEXER CIRCUIT 

ANALOG NORMAL 151 .2 KBSIAND REDUCED tl .b KBSI FORMAT CHANNELS 

CHANNEL NUMBE!t 
MEASUREMENT NUMBER 

....,___ NORMAL (51 .2KBSI FORMAT CHANNELS 

@ '4------ SEQUENCER CATE ANO NUMBER 

~ 
ALSO EXTERNALLY REDUNDANT 

PRIME LBR CHANNEL, SECONOARYHBR CHANNE L, BOTH 
ARE ON FORMATS FOR RETURN TO MCC 

[!> HBR AND/OR LBR NOT ON ANY FORMAT FOR RETURN TO MCC 

NON-SHADED CH ANNELS AR E PRIME HSR CHANNELS SHADED 
CHANNELS ARE SECONOARY HBR CHANNELS 
OPEN: INPUT IS OPEN , OUTPUT UNPREDICTABLE 
IN SH : INPUT IS SHORTEDTO GROUND, OUTPUT IS 
MSB DDODDOD l LS8 

3 ANALOG 
NATIONAL AERONAUTICS Ii SPACE ADMINISTRATlott 
.MANNED SPACECRAFT CENT€R • HOUSTON. TD<AS 

INSTRUMENTATION 
ANALOG MUX 

lM 

LM·8 
b&X34 

j 9.3 
PAGE 9-4 i a. l 

8 

7 

6 

s 

4 

3 

2 



H G 

8 
+5VOC +SVDC I CWEA CHANNEL I 

PREC ISION OCTECTOR LOGIC I 
REFERENCE C/WOATA~ 

INPUTS 
VOLTAGE 

16.3VOC 
2 

CANOW 
PO~R 

VOLTAGE RESET SUPPLY 
!DUAL SERIES 

+svoc
80

~ REGULATOR 
THRUST CONTROL I WITH ZENER 

REFERENCE) 

TC~ 
ASS,~M: .... ~~SL)OGIC I 

l6DISCRETES 

+ 4 voe AUTO 

7 RESETDELAYEO 

I I 
TCAFLAG 

RELAY DRIVERS 
ANO RELAYS 

8 STAGES 

l'WR FROM I LIGHTING 
CREW DISPLAY 

6 

LTC TO •Z• •Z1 &-i / ' COMM 

:-i::.srrR "'.:L:RM-1 8.2 8.2 

v,., # I I I I 
" l 

)-KC TONE 

I I GENERATOR I t=;.1:. __ 4;.6!4:.~ 

5 

16.)VOC 

--0 ,z, 
_____,.. 1 voe 

::}0 CWEA 
,z. 

INST DC TO OC OVOC 15.5VAC 
POWER 

/ ' SUPPLY 
CD r--------.. +2)VOC 

I CWEA I 
I I -) VDC 

8 20 +9VOC 

2 i 2A 
I +4VOC 

I PNL16 4CB991 ·--------· l 
,z 

5. 
3 

+4VOC 

""" RESET 
SUS 

2 

D c 

1-------------- CAUTIONANNUNCIATORS 

CWEA 
....____.. WARNING ANNUNCIATORS 

1-------------- TELEMETRY 
CHANNEL 
OETICTOR 

RELAY ,z. ELECTRON IC SWITCH 
IFUNC TI ONAL REPRESENTATION) DRIVERS 

9~ ~ ()2 STAGES) 

-e-----:STIR FLIP -FLOP AND RELAY DRIVER VAC 
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ECINOlCLOSEDIUNSTAGEDI 
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GQ3018POES 
HlltEGPltESS 

STAGINGOISABLESTHISLIGHT 
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2 TO SV 
LIGHTING 

2TOSV 
LIGHTING 
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@>c132l4V+28VOCASA 

~Gl321SV+l2VDCASA 
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GG9001XLGCWARNINC 
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I I 
I I 
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~ 
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~ 
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CL~02 1>C 
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I I 
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: @oFF : 

I NEG AT I 
I I 
I I 
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~-------~ 

2TOSV 
LIGHTI NG 
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" 
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OF LAMP/TONE 
TEST SWITCH 
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i•e•SVSTEM " FAILED 
ENGINE 

... 
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~FLAMP/TONE 
TEST SWITCH 

"ON" COUMAND SIGNALS 

4U 40 4F 411 3U 30 2U 20 zA . . . . . 
.. .. 

.. .. 
• 

• 

7 TRIPLEVELSARECALCULATEOVALUESBASED 
UPON ACTUAL LOGIC IMPLEMENTATION 

. . 
• • 

G> ~~~:~~ .g~~~~TRc~sr5c0c~~~:A~:Lo~~r" rvpr 
IN OICATEDBY: 
lAlGAAY-OPEN 
18)8A.R8EAPOLE-CLOSED 
!CIAEOV.1LLAPP£ARWMENRCSTCAWAAHING 
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NO FLAG IM PLIESPARAUE TERON H8RANDL8RTM 

~111.0ICATESPARAMETERSNOTONTM 

(!>1•01CATESPARAr.£TEASONH8RlMONLY 

3. :~:tRS IN D DESIGNATE LOCATION ON ANNUNCIATOR OR 

2 . ALLWARJtlNGAJINUNClATORLIGHTSARELOCATEOON 
PANEL " l " ANOAAEREOINCOLOI!. 

l . INPUTS ARE AS FOLLOWS: AKALOGOTD.UVOC 
OISCRETE "D" OT0+.5YOC 
OISCRETE " l " ~ .OT0+6VOC 

• • • : : 

K 

B B> CH14l9YJ0400UTPUT 

B> CR5032X TllRUSTCHMBR l'J040 

B> CHl421VJ04ROUTf'UT 

8> GRS0l4XTHRUSTCHM6RPJ04R 

B> CR9bl>lU4A ISOCLSO 

B> GKl418VJ04UOUTPUT 

B> GRSOllXTHRUSTCHMBR PJ04U 

B> CH1420VJ04FOUTPUT 

.B:> GRSOllXTHRUSTCHM8RPJ04F 

B> Gll96b2U4BISOCLSD 

B> GH1422YJ03UOUTPUT 
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B> GRSOJ7XTllRUSTCHM6RPJOJA 
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• . . . . 
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' "O.OANDFAILUR[ 

JESPARAME TERONHBRAMDLBRTM 

RAMET ERSNOTONTM 
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SFOL LOWS: AMALOGOTOtSVOC 
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GY0201X 
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• 

• 

K4 
K5 

SYSTEM STATUS 

SAFED CUNSTAGED) 
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STAGE SW TO .FIRE CARMED> 
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SAFED CSTAGED> 

Kb 
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H 

K3 K2 
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SYSTEM A SYSTEM B 
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r---r- -- - - L 

~'------'"-"----~ 

-

GHl28bX 
EltGFFAEOYEllAIO[ 

GHl217X 
AUTO OFF 

GH12l0)( 
,t..PS AU.t 

GHllllV 
~~~0 THRUST 

GNllllV 
MAK THRUST 

'"' 

GllllU X 
OPSAllM 

C. H Jl2J)( 
P TltMFAIL 

GH I JJOK 
R TRMFAIL 

GHl281X 
AO OR TSTAGE 

'"" 

cvoosox 
ABOIT CMO 

GHlb41X 
AGS MODEAUTO 

GHll>42X 
AGS MOD E 
ATTHOLO 

GHI OOX 
PHGS MODEAUTO 

GH! l:A4X 
PHGS MOOE 
... TTHO t D 

GH1 204X 
OUTDET 

GHi b2 1X 
AGSSEL 

H G D c 

STAB/(Oll T 

Li::;.~--~8.!~..! : ST.UT : 
SAND CASSY 1 

vtOR~·---~/!~--';_os~~·-"_~~fr-----!r---~[]~----~-----~ 
I I 

i PNl.S IS2 : 

·-----------""' 
~--!--------------------------------------ir--r,- --,j.-f------------'~'--f--C:2•~~~"~'~"~-•:J t lES U 

STAB/ CONT 

SAND CASSY Z 

STAB/ CONT 

' ,---------· 
I OECAPWR I 

v, .... --i-'--<,.I_O---+'-+---------- - t--------r---, 
I 20A I 

L!:~.!~--~~:d 

ENGO N CMO 
FROMLGC 
OR A(A 

t Kii 

.z, 
ROLL COMB 

MAl.flJNCTION 
LOGIC 

~I 

~ L____!11 '(2l 

01"' 
L.: 

SCERA2 

.. , 
PNLl 

~~~,~!;l·L,-~~""" 
L..:.LLJ L.:.L.:.J r-----

2·5YOC 
FROM 
LIGHTING 

-~-~ C&.W El9G GMBI. 
LOCIC CAUTIOll 

-rn------EB-~:l~ =~0-- l ,. fAIL 

lD/ 10E2l·3 I 

10/10E2l-<4 I 

' 

~ ~~·-'-~i •----~"'~""ttc:~o r---- ---1 1 ~__jl--------------------------------iHr- ·- __ ·--r--t 
1 

~ 51/lOE •·2 

I I I 2 5VDC 4~~'""""'".,.."'"'·',---,1 STAB/ CON T •• I ~Rou 
/ ' I I I ,s LIGHTING 

• 
r-:;,;,-,7.~,--1 , 1 .,, • ... """ 

VcoR •0---11-~¢0--'i----------+----------j!t-;,:::;•"°7·'•._•_.•••'•"•dl SAND CASSY I j 
I I - I s_,. __ ,_,_ 
I PNL ll 4CBJ : r. Flf=J__ ______ __._..:.''~"'~fr-C~~:G::J 
L--------- l_------------------------------------------------------------ri~'---~~ L;~'"',:~::~:~:~::~:-,I 

ST AB/CONT 

/ MOOE CONTROL ' ;---·':'c'S·----1 
: AUTO I 

• eATTHOLO: 

: O~F AUTO : I 
I I ATTHOLO 

I 

SC ERA 

I 

:PNLJ -OFfl1S25 1 

r----pCNs----i 
I I 
I AUTO I 

Tz2 10 

I G~- 1 ·-

: orf : ) - - -~,-lt=======~~~t~~~~~I I i ~·~"~'-~1~-------------------------------------------------~11 
I :_~ i· ON 

tr!L~-----:~.!.1.;~J L-------------------------------------------------11 , , i ~~--------'-'~----j~C~~~::J1 
r---o-(.a-ll..i---- --- --------------- ------------------- --- ------rl ____ ! 

~ ni., ~."'\"io,,," L;.J SANOCASS'fl 

•, --,";,~,;;;--1 ~ ::m I "",, l-
1 PGJiS : .--<1---~I 

1 
_ _:~ SSH 

I ¢i!J I ~~~--t~~~~~~~~~~~~~~~~~~~~~~~~~~~~-~~~~~~~~~---i11'---~1 
: ACS : -n-: 
I I .='--+I--.-+-+-- -l]~::T 

I~" 

/ ' 
:----;~:A~;---, 

: Q I 
I I 
I I 
IPNLlb 4CBUO I ·---------· 

10£23·5 

-~~ --0 
lilAllTHltOT I I Tl«OTTU/JETS ~-------· .. ------------- ~ ~ 

01. I I COllT'llOLSELECT 

~ ! ·~~ ~ ....... ,o-- --+- 1--J'coa -:- LMP -:-

1 COit I I .... ~ 
i-----~.z:.~~,~~~~~r~~-=-1t~~~.:~;----1f------+-~>-!'·i·" ! ~ I ·~~; ,~ - 12 CES I 

L~;.~.:-~:I 

-
\ f ~ ::, I : ·~- •• 

_r-"' I I '-•. , 

! L-----~-----!!2-
SANDCASS'i' 2 

1Pllll lSlO I 

---------

EITMERTHECOROR llilPTTCAPROVIOES 
TMPOINTSCHl240V,GH1241V,GH1242V 
'MIENE""'8LEDllY1HETTWTRAllSL 
SYl\1CHESONPANEl4 

THISI SAN800HZOEM00UL.A Tl0JiSIGNAL 
F0FIM EASURE MEN TSGH l4 55,5b,57,M,,2,U 

NATIOttAl AUIONAUTICS A iP'ACl AOlllllNllTIIATIOM 
t ,.. ,,. ~ PlliCIOlll.U"T CVfTDt • HOU9TOH. TDM 
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2 

N 

GQ3719T 
OPS FUEL 2TEMP 

GQ3718T 
DPS FUEL l TEMP 

GQ42 19T 
OPS OX 2 TEMP 

GQ421BT 
DPS OX 1 TEMP 

GQ3611P 
DPS FUE L PRESS 

INST 

GQ3435P ,-- ----, 
DPSHEPRESS I SICSENSOR I 0--+-o_I._ I 

GQb510P 
OPS TCP 

GQ4lllP 
DPS OX PRESS 

GQ3436P 
DPS HE PRESS 

GQ3025P 

Fz s : 2A~-.L •• --~ 
5.2 I PNL l& 4CB13Z I ·------.1 

FLIGHT DISPLAYS 

DPS HE REG PRESS 

GQb806H 
VAROll ACT POS 

GQJ015P 
OPS START PRESS 

GQJSOlP 
OPSFUULLPRESS 

GQ4001P 
DPS OX ULLPRES.S 

GQ4220T 
OPS BALL VALVE TEMP 

M K 

I 
I 
I 
I 
: ASC : 

: GoEsi: 
I DES2 I 

LP.!~1---..!~!.J 

H G 

GQ331C 
DPS HE 



H G 

~ 
_5!6.:3.:9_ 

- 2 2 

--- --

-----
- l l 

------
-

SOb-3-10 
-- - --

- 4 4 

--.. - - -

-----
- , , 
[ --- --
NC 
~ 

J 
" t:TI " - 2 

r 

REF owe 3.1 FOR 
METER PWR FAIL LOGIC PRESS TEMP 10M4 ... --------· r------------., 

~1~ I 
PNLl I 

I HELIUM MON I T EM:/~RLE~TS MON : 
I I 
I SUPCRITPRESS . I I 

i AMSPRESS \ 
. I 

I 
_----t-

e PRESS 1 I : OFF e •PRESS 2: I~- i 
I 

I I I E DES-:- ASt l I I I 
FOR I 

I : All LOCIC HE LI UM I SUPCRIT PRESS I l 0 M3 

I AMB PRESS-® 
I PNll 

I 1~ 
. IN=1+1 : OFF PRESS l 

I 
I 

DESI• ,.,..,..I I P RESS 2 I 

: ~ 

~ 
I I 

lOMl I I 
PNll I I 

I PNLl 1056 I 

cb L---------------J "' goESl 

·~ OES2 

fROM4CB l69 •Z1 HE/PQGS DISP 

LPNLl 1051 -------- r 

t 
,, [ 

L 

SCERA 2 

l ~ 

PCM TEA. 

l0Al46 I 
~ l0All7 I 

4 
10A47 I 
lOA.4 I 

I lOA.34 

Lf lOA. 56 I 

lOA.48 I 

4 l OA) I 

10/lOA 42 I 
, 

2'2Al I 
22A4 J 

10/10A l 8 I 

10/lOA.6 I 
1 0/lOA.30 I 

H 22A6 I 

lO{lOA.76 I 
G_ 10/lOA.86 I 

10/lOAlO I 

H_ 22A2 I 

H 22AS I 

lOA.1 08 I 

H .SUB I 
I 10/lOA.193 I 

H 51A4 I 

lOA.40 I 

10/ 10All3 I 

CQ3605Q 
DPS flJELQTYSEL 

GQ4105Q 
DPS OXQTYSEL 

p•••••• .. 
IDE S HE REG/VENT I 

Vi. 1sA 
400-

PROPUL 

,.-':'E-::;--, 
: PROPDtSP : 

I 

" ~:;:_1_.!c.!1:!~ 

GQ44 55X 
DPS PROP LO 

GQ3603Q 
DPS FUEL l QTY 

GQ36D4Q 
DPS F\JEL 2QTY 

GQ4 103Q 
DPS OX 1 QTY 

GQ4 104Q 
DPS OX 2QTY 

DESl 

GoES 2 

D c B A 
LTR DCN OR '"' APPROVAL 

SCERA 2 
COMMEN TS: 

1r I _;r...0---{I-...--------------------------------------------------------~ VCDR~SA 
I PNL 11 4C874 I .. ______ .. 

CQ3309X 
OPS HEl 

CQ3310X 
OPSHE 2 

OESCEN T HE 

CLOSE 
PNL l 1055 

to---------REG 2 

I 
OPEN 

e 
f'tlLl CLOSE 10S7 

~---------· 

HE LATCHING 
SOLENDIDVLV 

FUEL VENT 
SOLENDIDVLV 

DES PROPU LSION 

I 
I 
I 
I 
I 
I 
I 

CLOSE I 

IPNL 8 1DS9: L---------• 
OX IO VE NT I 

I 
I 

--: I 
I 
I GQ4DOOX 

NOTE : n> ~:~/og~l~N FLAGS 

BARBER POLE - CLOSED 

I 
I 
I 
I 
I 
I 
I 

CLOSE I 

I!:;!----~!:~ 13 DPS 
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MANN EO SPACECRAFT CENT£R • HOUSTON, TEXAS 
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N M K H 

ACBUSB 

HELIUM r----------------i HELIUM MON 

r---.-tPQcs---, I PltOPULOISP : 

V11~ ~ • ..__---i-:--~o 0---1~--------------------------------------------------~l§llililii 
400 _ _.,. I 2A I 

fDES-,jASC) 

I I 
l!!!-.!~---~!l!!J 

INST 

/ ' 

l/4A 

r------.. 
I SIG SENSOR I GP0025P 

,z, 
S.2 

~ ...I I APS HE REG PRESS • 
20}--t-,---0c2,0----<1..---------~------~--, .. ~t--~--v,25 I • v~ 

L=~1!----~~!J :~:ic:is:zR 
EPS 

/r----------· I I 
I DC BUS VOLT I 

V,"*•1--__._: __ ;r:-oo----;j1----d ., I JA I : ...________ 
lp.:~u-••••':8.!~! I ~GSE 

_241(6 

GPOOOlP 
APSHElPRESS 

GP0002P 
APSHE2PRESS 

GP1501P 
APS FUEL PRESS 

GP1503P 
APS OX PRESS 

GP0018P 
APS HE REG PRESS 

GP2010P 
APS TCP 

GP0908X 
APS FUEL LO 

GP1408X 
APS OX LO 

GP0041P 
APS HE lR PRESS 

GP0042P 
APS HE 2R PRESS 

GPOSOlP 
FUELTANKULL.AGE 
PRESS 

GPlOOlP 
OX TANK LILI.AGE PRE SS 

4A9 

• _.,_ 

V"" FUSEASSY 
SE NSOR PWR 
4A10 

~ "' 

~ f24 

~ f28 

~ 
"' 

~ 

~ F26 

~ 
~ 

l / 4A 

-
f26 

~ fl 

~ 

5VDC 
REFERENCE 

.--<~Ri~ 
. ~ - LIGHTING 

SCERA l 

SUPCRITPRESS 

P~~~~PRESSl 
OFF~ PRESS2 

I OFF 
I. AMB PRESS 

I .SUPCRIT PRESS 

~_,1,_ ___ D_E~S > e TEMP 1 

ASC e TEMP 2 
PRESSl 

RESS ~l--t;;:·:::.l 
APS 11-++-1-L_J------·---------r--< ' ' 1-+-----------------j,---t--f--l1 10/10A 3T I 

PRE~i =~~CER I t- - - - - - ~----~ 

PCM TEA 

~~~------------~~J 

I t------
APS 

4 4 HElPRESS 
XDUCER I 1- - ----

~:0·~· FROM 
LIGHTING 

ASCPRE SS l 
WARNING 

GPOOOlP < 2773 504-1-19 
GP0002P < 2773 

I GP1501P<ll9.8 f- -- ---
APS GP1503P<ll9.8 

I I HE2PRESS 
XDUCER I f- -- - --

~ 
l0/l0Al53 I 

l0/l0Al79 I 

4 
l0/l0A93 I 
10/ lOAlOO I 

4 
l0/ 10A92 I 
10/10A62 I 

>l-+-------------------t-1H 

r CUT MDCAePED 

APS I FUEL PRESS 
XOUCER I 

1---------------------.--1> 

G 
10/10A6l I 
10/lOAlOS I 

•l--t-------------------+--r-

I CUT AND CAPPED 

APS I OX PRESS 
XOUCER I I------

1----------------------t--1• 

l0A70 I HE R:~iRESS l~-------------------------------------------ir 
XOUCE R I ~----~ 

THRu~'icHMBR \ 
10/10Al73 I 

4 
PRESSXOUCER I 

2-5 VDC 

rFROM 
LIGHTING 

l0/lOAl78 I SCERA 2 LJP-1""" I 
---1 I 504-3-02 P0908XGP1408X 

22A 7 

PPROX lOSEC 

I 
_ - - - - URN TIME LEFT 

APS - UELREMAININGS:22;4 
FUEL LO • . l : LO 

10E24-l I XOUCER I - -- - -

APS I - --- -
OXLOl'I 

7 7 l::LO 

I XDUCER I 10E24·2 - -- --

APS I 11"4 I HEIR PRESS I XDUCER I 

HE 2~p;RESS I I llA22 
XOUCER 

J 

I APS 
FUEL PRESS 

XOUCER I 

APS I OX PRESS 
XDUCER I 

=1 
IOM4 

-t=r====t= PNL l 

G 

FROM4C810) 
OISP/[NG 
OVRO/ LOGIC 

•Z• 
PRES 

~· 



K 

&W 
1GIC 

CAPPED 

:APPEO 

2-svoc 
FROM 
LIGHTING 

ASC HI REG 7 
CAUTION J 

GP0025P >2 19 .5 

2-SVDC 
r--<FROM + 'LIGHTING 

~-~~ 

ASC PRESS I 
WARNING 

GPOOOlP < 2773 
GP0002P < 2773 
CP1501P < 119,8 
GP1503P < ll9 .8 

SCERA 1 

504-4-12 

50<1-1 -8 

I--- - --

--- --

-----

~----------------, HELIUM MON 

I DES -----i .- ASC l 
SUPCRITPRESS 

P~~~~PRESSl 
OFF~ PRESS2 

DES 

ASC 

I OFF 
I e AMB PRESS 
I eSUPCRITPRESS 

• TEMP l 

.TEMP 2 
PRESSl 

PRF<;<;? i 

~~~------------~~J 

r 2-5VDC 
FROM 
LIGHTING 

504-3~2 P00::~,~;1408! 
PPROX lOSEC 

- - - - - URN TIME LEFT 

I 

G 

G 

c 

G 

G 
~H 

SCERA2 ~ 

----~---------f---j 
6 6 

i-- FUEL REMAINING -S2 .2Y. 
1 = LO 

l = LO 

H 

PCMT[A 

10/10AJ7 

l 0/10Al53 I 
l0/10Al79 I 

10/10A93 I 
10/lOAlOO I 

10/lOA.92 I 
l0/10A62 I 

10/lOA.61 I 
l0/10Al05 I 

10A70 I 

10/lOAlH I 
l0fl0Al78 I 

22A 7 I 

10E24-l I 

l0E24-2 I 

llA<l I 

11A22 I 

G 

FROM4 C8 103 
DISP/t:NG 
OVRO/LOG IC 

•Z• 

,.------~-----
PRPLNT 

TEMP/PRESS MON 

ASC 

eOES l 

DES2 

'~ '-----+--o("" e DES 1 

•oes 2 

·--;-

. . 

ASC 

GP0318X 
APSHE l CLSO 

PROPUL 

... --------.. I DISP/ENC I 
I OVRD LOCIC I 

: T : 

PROPUL 

GP0320X 
APSHt2CLSO 

GP07l8T 
APS FUEL TEI.IP 

GP1218T 
APS OX TEMP 

GP2997U~ 
APS PROPVLVS 6P 

CP2998U~ 
APS PROP VLVS AP 

D 

r---:,~.:;:~---

oPEH 

e 
CLOSE 

I 
CLOSE I 

.!~.!-----!2~.J 

r ---.~.:::;,:~---, 

OPEN 

I 
e 
CLOSE 

' ' IOPEH . 
' .• ; 
CLOSE I I 

c 

SCERA l 

A --~ll> 
~ ~O~·~l! - ASCENT HE 

OPH 
-._..<>--1--JI-~ REG l 

VALVE 
OPEN 

VALVE~I 
--;--o--&--&--l,~LC_L_•so_'-l---11---1----lliaJ 

lOFll G> 
PHLl 

CLOSED 

~ ~-----

1 = CLOSED 

A 
- I 

OPN :;- - - ASCENT HE 

VALVE 
I 

' OPEN I 

VALVE ~' 

-;-._.,.__.__._---1
7

fCt,LC_L_S0_
7
_, _ _._ ___ _J~

2 

~-_.__._--I I l0FL2 G:> CLOSED 

~ 
PNLl 

l = CLOSEO 

B A 
LTROCN OR "" DATE 

COMMENTS : 

PCM TEA 

lOEO· l 

I 
l0E43·2 

I APS ] 
F~~~c1~MP i'--------------JL--1 

10/10All4 

~ 

I 
APS I 

OX TEMP 
I XDUCER 

SYSTEM A 

I 
GP l BlJX ~OT~LOS EO 

BIPROPVLVA 
NOT CLOSED 

CLOSED 

I GPlBOSX L.HOTOPEN 
BIPROPVLVA 

NOT OPEN •o~ 

I GPlBllX 
l.HDT-CLOSE4 

ISO L VLVA 
HOT CLOSED 

CLOSED 

I GPIBDl' $f ISOLVLVA 
NOT OPE N 

H 

SYS TEr.tB 

BIPROP VLV 8 _...<->---t---, I 
GP18l4X L.NOTCLOSEO 

NOTCLOSEO CLOSED 

I 
GP1800X 4_NOTOPEN 

BIPROPVLVB 
NOT OPEN • OPEN 

I 
CP 1812X 

ISO L VLVB 
NOT CLOSED 

I 
GP1802X 

ISOL VLVB 
NOTOPEH 

l_;OT~LOS~O 

~CLOSED 

L..,NOT OPEN 

•
1.0PEN 

0---- ---=--t-----1 

l0/ 10A129 

·-~ ------ IL~ 
4 10/ 10Al44 

SCERA 2 

504-5-1<4 

I = MI SMATCH 
11 f--f--+--+--------i--1 I 

10E32·3 

13> SEE owe ) .1 FOR 
MET ER PONER FAIL LOGIC 

B> l = MISMATCH 

0 ::iVALVEOPENORCLOSED 
SWITC HES SHOWN IN VALVE 
CLOSEOC01*"1GURATIOH 

NORMAL OPERATIOH, 
tl ) CLOSE TO OPEH · "HOT CLOSED" 

COHTAC TS MAKE BEFORE THE 
"HOT OPEH" CONTACTSBREAK 

12)0PENTOCLOSE· "NOTOPEH" 
CONTACTS MAKE BEFORE THE 
"NOT CLOSED" CONTACT SBflEAK 

----- B> l = MI SMATCH CONTACTS SHOWN IN THE 
10El2-'I 504_. ARE SOLID STATE 

SWITCHES 
12 12f--+-l--l----.:..::;:::::::::.:;~f--I 

._ ______ __..NOTES: U> GRAY =OPEN 
BARBER POLE = CLOSED 

14 APS 
SIGNATURES NATIONAl AERONAUTICS & SPACE ADMINISTRATION 

1-0-,~ .;'._-,,-f;,r,,,,_,~_,1--~ MANl'oEO SPACECRAFT CENTER 

OSGNSJt. l . l),,t.,._1 
QC /. 

ENGR71 

APP( ~- 'f///../, 

INSTRUMENTATION APS 

77 X )4 PACE 9-lS SHEET l OF I 

8 

7 

6 
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3 
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9 

7 

6 

4 

GRS03l 
RCS TCP B4U 

CRS032 
RCS TC PA40 

CR 503J 
RCS TC P MF 

GR5034 
RCS TCPA4R 

CRS035 
RCSTCPA3U 

GRSOlb 
RCS TCPB30 

GRS03B 
RCSTC: P A3R 

CRS039 
RCSTCPB2U 

GRS040 
RCSTCPA20 

GR5Cl42 
RCSTCP62l 

CRS04 4 
RCS TCP BIO 

GRS045 
RCSTCPAlF 

GR504b 
RCSTCPBll 

I ~"--o--!>----l~ 

I ~~-'!---I----< 

I ~~-1-I -----1--1 

I ~---.,__-+-____.-

I ~· ~-+: ----4-

1 ~---.,__-+-I _____._ 

I ~--...,__-1-J -----1--1 

I ~----+-! -+---! 

I ~~-'1---1----< 

I ~~-----'--

I ~~-"-! ---I

I 
I 
I 

I 
I 
I 

I 
I 
I 
I 

. 
I 
I 

SCERAI 

a 

C&WRCS TCA LOGIC 

R£F OWC9.5 
FOR TC A LOG!C 

DETAILS 

PCMITA 

I 

I 

22 E lA-b l 

I 

I 

22EI A-3 l 

I 

I 

I 

22 E l8-7 -

22EIB-b I 

l 

I 

22ElB-2 I 

I 

I ~- ./2- SVOC 
~FROMLIGl!TING 

bOSll 

0 N M K 

GR24b2X 

GR'IHOU GR34b2X I
"--.,"~'-' _,1_:::_1,_";_~~-~_l,_~_,,VLV OPN I 

I0/ l0E2 l -4 I RCS MAIN B RCS MAIN B 

-:(vLv CL sol l VLV CLSO I C LSO OXlllCLSO 

GR9b41U 
ASCHEDA 
OXOPN 

GR%32U 
ASCF EEl>B 
FUOPN 

GR9bl3U 

~~XFEEO 

GR9bb2U 
B4!SOL 
CLSO 

GR9bb3U 

~~~~OL 

GR9bb4U 
BJISOL 
CLSO 

GR9bb6U 
B21SOL 
CLS ll 

GR9bb7U 
AllSOL 
CLSO 

GR9bb8U 
BllSOL 
CLSO 

10/ IOEI0-4 I 

"'"" I SECASCFEEO 
l 

GR11l03 X JI 
'~'-.."~"-'-1-;_:_':_~~-'"_"-"l'--,./v';cLso I 

~LvOPN ·I l v"~-°"-,-+-1 --------<---t-
10110£2 1-1 I 

OXAOP N 

~--~GR7004X 

GR70l!X OXBOPN 

I. 
VLVCLSO I PRIASCFEED I 

i:':o'.',"" ~" °"' I I 
GR7001X 

GR7010X FUAOPN 

I 
VLVCLSO I PRIASC FEE O I 

SECASC FHD .......... I I FUOPN _j_ 
- VLVOPN 

GR7002X 

GR7012X FUBOPN I 

I 

VLVCLso I PRIASCFErn r 

i~~~~~FEEO r I I 
GR23b!X 

~~~l XFHO 

GR4271X 
3AOXIO 
ISOLCLSll 

~~~2x~~x 
ISOLCLSO 

~~~Ji~x 
ISOLCLSO 

GR4274X 
2BOXIO 
\SOL CLSO 

GR427SX 
IAOXIO 
ISCILCLSO 

GR427bX 
lllOXIO 
ISOLCLSO 

7VLVOP/I 

I 
""" l 

~LVCLSll l 

I 
""" I 

~LVCLSlll 

I 
""" l 

~""'° I 

I 
""" l 

~LVCLSll l 

I 
""" I 

~tvctso l 

I 

""" l 
~tvctso l 

I 

l 
GR42b4X 
JBFUEL I 
ISOLCLSO 

I 

I 

I 

I 

VLVCLSD 1 

VLVOPN I 

VLVCLSO I 
VLVOPN I 

VLVCLSO I 

VLVOPN I 

VLVCLSO I 

VLVOPN I 

~--- [)> · 

[l> liAlg RCS XFEEO 
JmJVLVSTATUS 

8FLl7 

10/10[10- l I 

10/IOE21-2 I 

I 
I 

[l> _jg """" rl I 
1---~-'-'cc.""--------------·-"_' ____ J_jl_;: ; ========~1 

[!> liCJi1 """" J~l arte 

VLV OPN I [3:> 

~-+----.~---f----l~' ~~~~~;;;:::=====t=============l~.~~]l~!:;~~!~~~----J--c:::::::;~~== VLVCLSO I A, ,z, ir.rilll v IOE42-2 I 

VLVOPN I 

VLVCLSO l 
VLVOPN I 

VLVCLSO I 

VLVOPV I 

VLVCLSD I 

VLVOPN I 

VLV CLS O I 

VLVOPN I 

VLVC LSO I 

VLVOPN I 
VLVCLSO I 

,z, 0--'---' 
ozb 0--l- 2------2 '--~----' 

0 z., 0-- L._ 3 - - - - - - :; 1---1-----'1 

ozs 0--l- 4------4 '----'--- --' 

oZs 0--1- 5---- --; .__ ____ __. 

oz4 0---- b------6 '----la-----' 

oz4 0---L- 7------7 1---11----l 

oz4 0--- s----- -s >---4------1 

C&W 
RCSTCA 

LOG IC 

SE E CM'G9 . S 
FOR TCALOGIC 

OET41 L S ____ .... 
&OS I \ 
P NL J 

1~1 

!OE42-J I 

!OE42-4 I 

IOE42-S I 

IOE42 - b I 

10£42-1 / 

10E42-8 I 

1' 

QUAN TITY 

r-------• 
: PQGS : 

v •!,I. • lMP ~2A•~-!,--1r------,----------l--_I 

!.':~!.~~~~ 

GRIOBSQ 
RCSPROPAQTV 

GR1095Q 
RCSPROPBQTY 

G~b003T I ~:~p2 I 
QllAO 2 TEMP ~'-°"_'_" _ _,I 

GRb004T I ~:ipl I 
QUAO l TE MP .__'_"'_'_" _ _,I 

,-------., 
I I 
I I 

Vu.IP ---':---<f'.-:»--.!.l __ _J 

I I 
IPNLl b 4CBb8 1 
._ ______ .. 

SCERAI ~ i . """ 
t--t----~ 

-----.... --+-----~ 

. ______________ .,. ___ ,_ 
TEMP MO NITOR I 

I 

~:~ ~ i 
'------+-----<!, 

I 
I 

:· 
' 

( "°""' ;__""J c~DGQUADQLAo2 
RNllZ QUAD) 

QUA04 

S -SAND 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

PN L 3 18510 1 

------------------~ 



MAINA SOY 
YlYSTATllS 
8 FL5 

_, _,, 
~2-5YOC czt. 
~FROMllGHTI~ 

___ ll>· SJ 

___ ll>_f;J] 

ASCOXIO 
8Fll 8 

ASCOX!O 
8Fll 9 

RCS XFHO 
YLYSTATUS 
eru1 

ASC fll£ L 
8Fl6 

13> f;J]~ """ ----------. STATUS 
------~ BFLl4 

___ SJ 

-----------jSJ 

QUA04B 
STATUS 
eru t. 

QUA03A 
STATUS 
8 Fll 3 

SJ~ """ STAT US 
- ----- 8Ftl5 

___ SJ QUA02A 
STATUS 
eruo 

STATUS SJ~ '"'"" 
------ 8FLl2 

STATUS f;J]~ '""" ------ 8 FL9 

__ f;J] 

' CA 
c 

bG~c _, 

QUAOIB 
STATUS 
BFlll 

2-5YOC 
FROMLIGHHllG 

PCM TU 

10/10E 21-) I 

1011oc1 0-4 I 

l0/10E2l- 5 I 

10/l OEI0-5 I 

101 1o c21-i. I 

10/IOCIO-t. I 

l0/IOE2 1-7 I 

10/ IO E I0-7 I 

10£ 42- 1 1 

1oc42-2 I 

10C4Z• J l 

!O E 4 2-4 j 

1oc 4 z.5 I 

IOE42·b I 

1oc42-1 I 

10£42-B I 

r----·--• 

QUANT ITV 

o• 

[I 
I PQGS : 

• l ,::L.:,,__i•--------.r---r-------i----
vlMP ~2• ' 

I PNL1t. ··4ce12 1 1 .. ______ .. 

GIU085Q 
RCSP!IOPAQ TV 

CRI095Q 
RCSPROP8Q TV 

GAt.OOIT 
QIJA0 4lEMP 

CRb002f 
QUAD3TEMP 

GUOO)l 
QU"O 2TEMP 

GRb004T 
QUAOl TEMP 

QUA04 
TEMP 

xoucc11 

QUAOJ 
TE MP 

XOUCE R 

QUilD2 
TEI.IP 

XOUCEll 

QU.1.01 
IE.UP 

XO UCO 

r-------., 
I OISP : 

: I 

I I 
I PNL l b 4CBt.8 1 ... ______ .. 

1 01.1 1 
Piil) 

SCCRAJ 

t--------------·---, I TO~PMONITOR I 
I I 
I I 
I I 
: I 
I 
I 

I I 
I I I 
I :• I : : : 
! CRA0~0;'~A:';J ! 
: RNOZ@§QUAO) : 
I QUA04 I 
I I 
I S-SA.NO I 
I I 
I I 

: I 

::~~------------~~~J 

... 
PNL2 

v,... r-~-8~5~~;-: 
---:'--<>,A : 

l~~l.l.--4£.B~J 
SCERA I 

.. -------- GllllOlP 

: SICSENSOR : ...,.:~sP:ESS 
PCM TEA 

GI---_.:,_- ,,:0---------1,,:-tL___.-.._,,'o---___ ~4 .,- -----r- ---q_, 
: ~NLll> 4CB1J21 [ Vu

3
o 114

• 

"' PRESS 
XOUCEA 

.. _______ _.'" >----tllt l FUSEASSV 

~ ? !~;SORPY.11 

PCMlIA 

10/ IO Alt.2 ·1 

l;~-.-,.-.-.. --,1 

l 0/ l0Al4t. I 

L--.-.. -.-,,--,1 

l0/ 10 A 8 

_J 
IOJ10A3 5 I 

l0Jl0A80 I 

10/l0Aft4 I 

GRllOZP 
RCSBHEPRESS 

CR1201P 
RCSA 
REG PRESS 

GA1202 P 
ACSB 

AECPAESS. 

GA2201P 
AFUEl 
MFLOPRESS 

GA2202P 
BFUEl 
MF LOPAESS 

GAJ201P 
AOX MFLDPRESS 

CU202P 
BOX MFLOPllESS 

I ,~ ~~-.------------:-,_=,,="--r"I' ~~ FROM LIGHTING 

I '"' PNL2 

~o"c~ 11~!11"11~11CGG M z 8 

~~~iPS!A>GR\20lP>204.JPSlo\ 
Piil! 

~~~ R~~~~11~C M z 8 

!~~:PSIA > CR1202P>204.JPSIA / ' --------------... I TE MP/ PRESS MON I 
I HE PRP LNT I 

I ® FUE LMANFI 

: ~l~F : 

: : 
: HE I : ~:~::~~·~~-~-1-~ 

OX IO MAIF 

L------1------------r--~ !: : 
I 
I 

I 
I 
I 

PllL 2 8519 1 
L - ................. . . - . ... .. 

10/10 A ll 2 I 
I '.-----
Lr IOA ll O I 

I rl 10 "45 I 
_ LL--,-,,,-,-.,-,-----,1 

10110 11 15 I l l1 
~L-~~~~~---jn-r~~ fr~'"--,"] 
~L-~~~~~~~~~~~-:-=--~~~tt_._t--~~~~~--L_~"~,,,~"~'~I 

10A4 4 I 

~L-~~~~~~~~~~~-tt~~~~rr==•M•=·~~: 

SCERA2 

~ 
50b-)-20 

CR2121T FU;~~:MP L -------------- 11 
RCSAFUELT XDUCER 

Glt2122T FU:~~:MP L--------------1 1 
RCSBFUELT XOUCER 

l0/l0Ab6 I 

10/1 0A 74 I 

~ l~~fo:~·:,~~~T;~s . 
GROUNO IMPU T CLOSES 
SWITCH. 

B> i::~:~O~:l~:~G 
REO - MALF UNCTION 

[!> fill:i~r.FC~SGO 

15 RCS 
lM 

LM-8 

INSTRUMENTATION 
RCS 

J 9.l!S 

9 

8 

7 

6 

5 

3 

2 



8 

s 

• 

3 

2 

GN7bl0R 
RR SHAFT 
ANGLE 
RATE 

CN7612R 
RR TRUNNION 
ANGLE 
RATE 

GN76llH 
RR RANGE 
(J(P1JNOER 
MODEi 

GN7614R 
RANCE/RATE 
(PRFI 

GN7621X 
RRNO TRACK 

GN772lT 
RR ANT TEMP 

GN7644V 
RA A TM OUT 
TRUNNIOH 

GN7646V 
RR ATM OUT 
SHAFT 

GN7b42E 
RR RF PWR 
our 

GN7648V 
RR ATM A.CC 
our 

H 

RNOZ 
RADAR 
EUCT 

ASSEMBLY 

SERVO 
AMP 
ASSY 

G E D c 8 A 
LTR OCN OR ENG DATE 

P<HS 
ACBUSB COMMENTS: 

r-------1 I CDRFOAI I 

v "" • ~C>--!1---------1 I 

,-------... 
I SEFDAI I 
I I 

400-~I ,2A I 
I I 
IPNL 11 4CB209I L~..:i__:~:.! 

Vnse~A~-~·f----------------1 400- ..,.... 
I 2A I 
I I 
I PNL 11 4CB210 I 

AC BUS A 

:t50° "'" 
:t5° b.04KO 

5760 

6.00: 0 

FLIGHT DISPLAYS 

FLIGHT DISPLAYS 

FLIGHT DISPLAYS 

VcoR 

Vll5A* -400 -

RA.OAR 

I 

: • I 

•--~!"2...------~-J 

·-------· 

• ' 8 9 I 

14 

9Ml 
PNLl 

... -------· 

13 

,• 

J"'I z 
I 
I 
I 
I 
I 

r-•••••~ I 
I X-POINTER I I 
I SCALE I I 

HI MULT I I 
I I 

~~ I I 
111--+o'-=4 I FLTDISP 1 

I 1;11 JuLT : r-••••••••., •••••••••• l 

'"' PNll 

I • ..ft. I I EVEHT TIME~/SE FDAI I RATE/Eltfl MON· I I 

I 'gl ~: I I l 
: LO MULT : \li_M I ;:t..<>-_ __,1,__ _ _.__,,_~Y.' ,:,,~oA~: l 
!!!';_l •• _9~1,!. : ZA : : l·OO-RO-R-<ll--0---

1 I CMPTR I 
9

KJlB 

l!:-.!.6.. •• .!~;.2:J I 
I 
I 
I 

•• 6 
•I 

r--------

'"' PNL2 

'"' PNL2 

r-:~~:z:-=-
: HIMULT 

LOMULT 

I I 
I HI MULT 

: G 
: LO MULT 

li:!;.!_ __ 9,!~., 

[3:> ~~~~Ko~ ~=;e~ ~~L~Ri:Usc 

LOG ROR/CMPTR 

AUX SW RL Y BOX 1 
: RHG/ALTMON 

:: 

lf.---i-11 -·--:._!RING RT 

1ALT/ALTI 
111:1 ' 
I RMG/JU6G RT 

: e 
·'"' : ALT/AL~ RT 

l'==;===~ PNL 1 L.~;.!.. •• ! 5.!• 

LOG ROIVCMPTR 

::".;!.---~!.• 
AUXSWRLYBOX 

"'" ,-------, I S1CiSTll:DISP : 

•lo----t-1-~ I 
.,.. ... _ I 2A I 

I I 

!.,'?,LJ~-~l.!,5!_! 

fltOMLIGHTINC 
COlrTROLASSY 

NOTRAClt 

,z,r-·__.,~,,_---t--------0o1~ 
3.1 :~ 

I -
PNL3 17051 

• 

SECRA 2 

504-3-02 

r--------, I RENDEZVOUS RADAR I 

IMJTOS~@)W Lli'C I 
I TRACK : 
I I 
I I 
I I 
I I 
: LGC j I 

I SLEW •"->--il-------1 
a--------L-~AIWLA I 

SCERA l 

506-3-21 

HEATERS 

r--------

IPllL 3 TRACK 1753 I 

.. _________ _ 

KTllCOlfT 

r-------------• TEMP MONITOR I 

• • • I 

I 
I 
I 
I I 

C RAO'.'.'..l~:cs ~l 
HOZ©.. QUAD2 I ·QUAD 3 I 

·QUAD" I 
• 5-t!AND I 

l:!L_! ________ 1!s.!.0J 

C lWRESET 

TEMP 

18Ml 
PNL3 

1 DISP : 

v'"' •f--ilr-~0._--!-1 ________________ _ 
I 2A I 
I I 

!.fJl,l,JL--~!.6.!J 

RELAY TO ENERGIZE 

(!> ~~~~lii.\~~~CMETER 

2-SVOC 
FROM LIGHTING 

RNOZROR 
CAUTION 

PNL 2 bOS28 

" l " HO TRACK GN7b21 

HEATER 

·5l"F>T>l49"F ~-CA_U_TIO_N_, 
PHL 2 bOS33 

GN772) 

16 RR 

PCMTEA 

10/ lOEl· ) 

l0/ l0El2· 3 

l0/l0Al)8 

l0A3l 

l0A55 

INSTRUMENTATION 
RR 

lM 

LM-8 E 9.16 
~44 34 9-17 

APPROVAL 

8 

7 

6 

5 

• 

3 

2 

lOFl 



8 

7 

6 

5 

3 

2 

GN7527H 
LR RANCE 

GN752JH 
LR LANDING 
VEL/ALTRATE 

GN7545E 
LR VEL XMIT 
RF PW OUT 

CN7546E 
LR ALT XMtT 
RF PNOUT 

GN756lT 
LRMT 
TEMP 

GN7521X 
LR RANGE 

'" 
CN7557X 
LRVEL 
BAO 

H G E 

48 
58. 68 

FLTOISP 

.. 

* 
r1~~rr-, 

vll SA • .--_L: r RT : 
400HZ I 2A~--<1---

l:"L ll 4CB204: 
______ _. 

HTRCONT 

9M9 
""LI 

r------1 TEM;-M:N~:-----., 
I I 

: S-BAHO o : 
I QUAD 49 I 
I QUAD l• I 
I QUAD 2• I 

1 
QUAD i e I 

: '!~,., : 
I I I 
I I I 

! C""lr"' : 
i ·-@~Ji 
tPHL 3 . S-<IAHO : 

------------~~~J 

D 

"I " RAPfCE BAO 

"l " \IE L BAO 

• 

PCM TEA 

I 
I 
I 
I 
I 
I 
: LOGROR/CMPTR 

.p.!':.!---~~ 

l0/ 10Alb4 

l 0Al49 

c 8 

13 

9· ~ -·-----

NOT E: 

r-•x":"P~;;-, 
I SCALE I 

_ ___,L-'""'' 0M10U 1L T I 

I ,,.ij~r : 
I I 
I HI MULT I 

: a : 
I I 
t:LILOMULT9 Sl 7 1 ------..1 

17 LR 

8 

7 

6 

5 

4 

3 

2 



7 

6 

s 

4 

3 

2 

M.84.ISB 

r---;;----1 

v !~~ Hz*•l-----'!L--_;,r : ~ I ,.o---+,-----...1 

CIOOO!X 
ACS DOWNLINK 
DATA TO TM 

Cl3232X 
AEA TEST 
MODE FAIL 

Cl3301T 
ASA TEMP 

GIJ21SV 
ASA +12voc· 

Cl3233f 

V LMP 

ASAFREQ400 HZ I Z'il VRMSJ 

Gl321-4X 
ASA+28VDC 

GL4028X 
AGSP\WfAIL 

Gl l306X 
ACS ST8Y 

Gl3305X 
ACS WARMUP 

' 

I P91l 11 4CB20J I 

a.--------~ 

LGC 
!LM GU IDANCE 

COMPUTER 

STAB/CONT 

STAB/CONT 

AGS 
INITIALI ZATION 

(PGNS OOWNt.INK 
DATAJ 

:----;;::---, 
: ..I.. : -----1-,-....;,, •. o---,~------
!!N!.!! ___ :!!!J 

w. 
!ABORT ElICTRONlCS 

ASSEMB LY) 

ASA 
lABORT SENSOR 

ASSEMBLY) 

Gl)214V 
ASA+28\IOC 

' 

OPERATE f 
•STANDBY I 

F 

OPERATE 

0STAH08Y· 

OFF 

t!'.:.L~------~.!.7J 

PGNS OOWll LI NK STOP PULSES 

. ACS DOWNLINK en SYNC PULSES 

ACSDO'MILINKSTOP PULSES 

PGNS DOWNLINK BIT SYNC PULSES 

Gll306X 

Glll05X 

OEOA PNL • 

9M9 PNL l 

BI .,.535s.?I 

aaaam I •11111111 
llDlllllll ~ 

L------1--1--..lQ!-.2,2__ 
11 

G 

• 

ALT/ALT RT 

AGS 
WARNING 

Gl321SV<I0 ,8 > l3 .2VOC 
GIJ233F<385 >415 HZ 
Gl3214V<2S.2 >30.SVDC 

,H--"-"_:_:",X TEST MOOE FAIL 

'"' PNL2 

SCERA L' 

GIOOOIX 
DATA 

Gl3301T 

GL'1028X 

PCMT£A 

DATA TRANSFER 
BUFFER Of 

PCM TEA 

51DS2 

10A65 

10A89 

.__ __ ~:>---t---1':=~===-~-=-<t---t----' _· ,_._" __ h-...J 

:· 
10E7-81Tl 

I 
I 

G1ll06X 
l = ST8Y 

Gl330SX 
l : WARMUP 

lOE27-tilT5 

10E27-BIT-4 

B> ~~L~s~P~~MiH~~01"2~~~o;M:t ~;G~AL 
tRESET AT 130" :t:S" FIAND CAUSE 
AN ACS WARNING ANO MASTER ALARM 

B> ~ifL~~1~.l FOR METER POWER 

TOTAL OF TWOX-POlNTER METER S
ONEON PANEL lAND THE OTHER ON 
PANEL2 

NOTES: 

DSGN 

QC 

ENGR 

APP 

AUTH 

"' 

18 AGS 
NATIONAL AERONAUTICS & SPACE ADMINISTRATION 
MANNED SPACECRAFT CENTER , HOUSTON. TEXAS 

lM 

LM-8 

INSTRUMENTATION 
AGS 

E 9.18 
-44X3-4 PAGE 9 - 19 lOfl 

8 

7 

6 

5 

4 

3 

2 



'° I 

"' 0 

SUB PSSY 

501-1 

502-2 
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FUNCTION 

DC AMP 
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BUFFER 
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DISCRETE 
BUFFER 
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TO DC 
CONVERTER 
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TO DC 
CONVERTER 

PHPSE 
DEMODULl'TOR 

TABLE 9- 1! . - SIGNAL CONDITIONING SUBASSEMBLIES 

INPUTS CH!lJ\t.JEL REMARKS 
BI - POLAR UNI-POLAR AVAIL.l\BILI TY 

- 100 MV TO +100 MV 0 TO +200 MV 
- 2. 5 V TO +2 .5 V OTO+S .OV 4 SINGLE CHANNELS RECEIVES ANALOG VOLTAGES AND CONDITIONS THEM TO A 

ZERO TO +5 . 0 voe FULL SCALE OUTPUT. 

- 20 voe TO +20 voe o TO +40 voe 4 SINGLE CHANNELS PROVIDES ISOLATION AND ATTENUATES INPUT SIGNAL TO 
- 2. s voe TO +2.5 voe o TO +s.o voe A ZERO TO +5. 0 voe OUTPUT. 

0 TO 21 VOLTS RMS 3 SINGLE CHANNELS FULL SCALE OUTPUT cs . a voe) 
0 TO 31 VO LTS RMS 
0 TO 100 VOLTS RMS 
0 TO 150 VOLTS RMS 

o TO s voe 4 SINGLE CHANNELS UNITY GAIN DEVICE 

DISCRETE SWITCH CLOSURE 10 DUAL CHAN'lE LS OUTPUT IS A STEP VOLTAGE BETWEEN 4 AND 6 voe FOR 
"ON" AND 0+ . 5 voe FOR "OFF". 

- 0 

DISCRETE SWI TCH CLOSURE 12 DUAL CHANNELS OUTPUT IS A STEP VOLTAGE BETWEEN 4 AND 6 voe FOR 
"ON" AND O+ . 5 voe FOR "OFF'' . 

- 0 

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

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

DISCRETE SWITCH CLOSURE 12 CHANNELS SINGLE OUTPUT IS A STEP VOLTAGE BETWEEN 4 AND 6 voe FOR 
STEP "ON" AND O+. 5 voe FOR "OFF". 

- .1 

20 TO 130 VO LTS RMS WITH 3 SINGLE CHANNELS 

I 
OUTPUT OF ZERO VOLTS DC WIL L CORRESPOND TO 

FREQUENCY VARIATIONS 380 CPS ~"D +5 voe WILL CORRESPOND TO 420 CPS. 
BETWEEN 380 AND 420 CPS 

BRIDGE UNBALANCE ERRORS 4 DUAL CHANNELS CONVERTS A RES ISTANCE CHANGE TO A 0 TO +5.0 
OF 0 TO 130 MV voe OUTPUT 

15 TO 26 VOLTS RMS 4 SINGLE CiiANNELS COMPARES INPUT PHASE AND AMPLITUDE WITH A 
RE FERENCE S!Gr!AL AND PRODUCES A 0- 5 voe OUTPUT 
15 ~OMPARED TO THE REFERENCE. 

~~ 
VJ I 
- 00 n 



FUSE NO. 

TABLE 9- 111.- MEASUREMENTS ON UNREGULATED DC 

LM-8 
BASIC 

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

MEAS NO, FIELD TITLE FUSE NO. MEAS NO. FIELD TITLE 

I. BLOCK 4A9 CONNECTOR 

Fl GF3582P ASC 1 02 PRESS 31 GP0018P APS HE REG PRESS (REDUNDANT) 

2 GF3583P ASC 2 02 PRESS 32 GQ3018P DPS HE REG PRESS 

3 GF3584P DES 02 PRESS 33 GQ36 11P DPS FUEL PRESS 

4 GF2741P ( GLY PUMP PRESS ) 34 GQ3435P DPS HE PRESS 

5 GF2921P GF9997U 35 GQ6510P DPS TCP 

6 GF4581Q DES H20 QTY 36 GQ4111P DPS OX PRESS 

7 GF4582Q ASC 1 H20 QTY 37 GQ3025P DPS HE REG PRESS (REDUNDANT) 

8 GF4583Q ASC 2 H20 QTY 38 GQ3436P DPS HE PRESS (REDUNDANT) 

9 --- --- 39 <THROTTLE INSTRUMENTATION 

10 GRllOlP RCS A HE PRESS 40 REFERENCE POWER SUPPLY 

11 GR1102P RCS B HE PRESS FOR GQ6806H 

12 GR1201P RCS A REG PRESS I I. BLOCK 4Al0 

13 GR1202P RCS B REG PRESS 1 GP0501P APS FU ULL PRESS 
14 --- --- 2 GP1001P APS OX ULL PRESS 
15 --- --- 3 GQ3501P DPS FU ULL PRESS 
16 GR2201P A FUEL MFLD PRESS 4 GQ4001P DPS OX ULL PRESS 
17 GR2202P B FUEL MFLD PRESS 5 GQ30 15P DPS START TANK PRESS 
18 --- --- 6-23 NOT LOADED 
19 --- --- 24 GF4501 DES H20 PRESS 
20 GR3201P A OX MFLD PRESS 25-40 NOT LOADED 
21 GR3202P B OX MFLD PRESS 

22 I 11. ECS RELAY BOX --- ---
23 GPOOOlP APS HE 1 PRESS 3 GF3571P CABI N PRESS 

24 GP0002P APS HE 2 PRESS 4 GF359 1P U/F RLF PRESS 

25 GP0025P APS HE REG PRESS 5 GF3592P F/H RLF PRESS 

26 GP0908X APS FUEL LO 6 GF2021P PR! GLY PUMP llP 

27 GP1408X APS OX LO 7 tFllllR ) H20 SEP RATE 

28 GP1501P APS FUEL PRESS GF1112R GF9999U 

29 GP1503P APS OX PRESS 8 GF1301P SUIT PRESS 

30 GP2010P APS TCP 9 GF4101P PR! H20 REG llP 

IO GF3589P 02 MANIFOLD PRESS 

9-21 



TABLE 9-IV.- TELEMETERED AND. DISPLAYED PARAMETERS 

RSS 
PAM LOCATION SCERA LOCATION TM DATA RANGE ACC 

MEAS ID MEAS DESCRIPTION PAM NO/SEQ NO SCERA/LOC LOW HIGH UNITS PCT 

GC0071V AC BUS VOLTS 3- 10 1/1 7 1/18 0 125 VRMS l. 3 

GCOl55F AC BUS FREQ 3-14 1/16 1/18 380 '•20 CPS J. 7 

GC0201V BAT I VO LT 1- 8 2/16 0 40 VDC l. I 

' GC0 202V BAT 2 VOLT 1- 7 2/1 6 0 '•O VDC l. I 

GC0203V BAT 3 VO LT 1-9 2/16 0 40 VDC J. l 

GC0204V BAT '• VO LT 1- 7 2/16 0 40 VDC I. I 

GC0205V BAT 5 VO LT 2- 5 2/17 0 40 VDC J. 1 

GC02 06V BAT 6 VOLT 2- 6 2/ 18 0 40 VDC J. 1 

GC0301V CDR BUS VOLT 3- 12 1/ 15 1/1 8 0 40 VDC I. 3 

GC0302V LMP BUS VOLT 3-12/1- 12 2/8 2/15 0 40 VDC J. 5 

GC1201C BAT I CUR 1-9/3- 11 --- 0 60 AMPS I. 6 

GCJ202C BAT 2 CUR 3- 12/1-13 --- 0 6 0 AMPS I. 6 

GC 1203C BAT 3 CUR 3- 9/ 1- 9 --- 0 60 AMPS I. 6 

GC1204C BAT 4 CUR 3- 9/3- 10 --- 0 60 AMPS 1. 6 

GC l 205C BAT 5 CUR 1-8/3- 11 --- 0 120 AMPS 1. 6 

GCl206C BAT 6 CUR 3-9/1- 9 --- 0 120 AMPS 1. 6 

GClf36 JX BAT 1 HI TAP --- 2/4 I = HI 

GC4362X BAT I LO TAP --- 2/ 4 I = LO 

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

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

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

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

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

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

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

GC'>370X BAT 6 NORM CDR --- 2/4 I = ON 

GC4371X BAT 5 NORM LMP --- 2/4 I = ON 

GC4372X BAT 6 B/U LMP --- 2/4 I = ON 

GC996JU BAT I MAL --- 2/ 12 2/13 I = MAL 

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

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

GC9964U BAT 4 MA L --- 2/12 2/13 I =MAL 

GC9965U BAT 5 MAL --- 2/12 2/ 13 I = MAL 

GC9966U BAT 6 MAL --- 2/ 12 2/13 I =MAL 

GFI083X SUIT FAN I MAL --- 2/3 1 =MAL 

GF1084X SUIT FAN 2 MAL --- 2/3 I = MAL 

9-22 

ONBDARD 
DI SPLAY RANGE 
LOW HIGH 

62. 5 125 

- --

20 40 

20 40 

20 40 

20 40 

20 40 

20 40 

20 40 

20 40 

0 12 0 

0 120 

0 120 

0 12 0 

0 120 

0 12 0 

---

---
---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

RSS 
ACC 
EU 

4.6 

2. 8 

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 

LM-8 
BAS I C 

REFERENCE 
DWG ZONE 

5.3 c23 

5 . 3 CZJ 

5. 2 PZ9 

5. 2 UZ4 

5. 2 UZJ 

5. 2 uz2 

5. 2 H Z8 

5. 2 L Z4 

5. 2 c Z 5 

5, 2 c Z8 
- ·· 

5. 2 Q Z6 

5.2 TZ4 

5 . 2 uz 3 

5. 2 uz 2 

5.2 JZ6 

5 . 2 LZ 4 

5. 2 QZ9 

5. 2 QZ9 

5. 2 TZ4 

5. 2 T Z4 

5. 2 TZJ 

5. 2 T Z3 

5 . 2 Tl2 

5 . 2 Tl2 

5. 2 KZ5 

5. 2 KZS 

5. 2 K Z5 

5. 2 KZ4 

5 . 2 ~ Zl 

5 . 2 SZ'• 

5. 2 sz3 

5 . 2 s z 2 

5. 2 El? 

5 . 2 K l5 

6. 2 F Z4 

6. 2 FZ4 



TAhU: Y-IV.- kLlMlikRl:IJ Alli.> OJSPLAYED PARAMETERS - CONTINU[lJ 

PAM LOCATION SC ERA LOCA Tl ON 
MEAS ID MEAS DESCRJ PTJ<»I PAM NO/SEQ NO SCERA/LOC 

GF1201X CDR SUIT DISC --- 2/ 5 

GF1202X LMP SUI T DISC --- 2/5 

GF 1211X SUIT RLF CLSD --- 2/ 5 

GF12 12X SU IT RLF OPEN --- 2/5 

GF1221X SUIT DIV EGRESS --- 2/5 

GF 1231X CAB IN RET CLSD --- 2/5 

GF1232X CABIN RET OPEN --- 2/ 5 

GF1241X SEC C02 SEL --- 2/5 

GF128 1T SUIT TEMP 4- 14/2-14 1/2 1 

GF1301P SUIT PRESS 3-12/1-12 1/5 

GF1521P C02 PART PRESS 2-5/4-8 1/5 

GF1522P C02 PART PRESS --- ---

GF1651T CABIN TEMP 4-12 1/21 

GF2021P PR! GLY PUMP 6P 3-9/1- 10 ---

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

GF258JT W/B GLY OUT TEMP 1/11 2120 

GF2681T UPSTRM CRIT ELEC --- ---

GF2921P SEC GLY PRESS 4-6/ 2-7 ---

GF2935X SEL GLY PUMP FA! L --- 2/13 

GF2936X SEL GLY PMP FA! L --- 2/12 

GF30 71X DEMAND REG A CLSD --- 2/5 

GF3073X DEMAND REG B CLSD --- 215 

GF3571P CABIN PRESS 1- 9/3-11 ---

GF3572X REPR ELEC OPEN --- 213 

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

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

GF3584P DES 02 PRESS 1-11/3-13 218 

GF3589P 02 MANI FOLD PRESS 3-10/1- 10 ---

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

GF3592P F /H RLF PRESS 1-14 ---

GF4101P PR! HiQ REG 6P 2- 12/4- 14 1/18 

GF4501 DES H20 PRESS 3-7 ---

GF4511T PRI W/B H20 TEMP 3-13/1-13 2 / 6 

GF4581Q DES H20 QTY 2-8/4- 10 1/7 

GF4582Q ASC l H20 QTY 2-6/4-8 1/8 

"THE ACCURAC I ES FOR PCM AND DISPLAY ARE AS FOLLOWS: 

fQ:! DISPLAY 

RANGE 

AT 0 TO 10 ~ 
15 
20 
25 
30 

ENG \.NITS 

0 .552 ~ 
0 . 786 
1. 027 
1.272 
1.426 

UNITS 

0 .801 ~ 
0 . 977 
1.180 
1. 398 
1.626 

RSS ONBOARO 
TM DATA RANGE ACC DISPLAY RANGE 

LOW HIGH UNITS PCT LOW HIGH 

1 = DISC ---

1 = DISC ---

1 = CLOSED ---

1 = OPEN --

1 = EGR ---

1 = CLOSED ---

l = OPEN ---

1 = SEC SELECTED ---

20 120 DEG F 2. 8 40 100 

0 10 PSIA 2. 0 0 10 

0 30 l'M1G .. ---

--- 0 30 l'MHG 

20 120 DEG F 2. 8 40 100 

0 50 PSID 1. 9 ---

20 120 DEG F ---

20 120 DEG F ---

--- C&W ONLY 

0 60 2 . 1 0 80 

--- C&W ONLY 

1 = FAI L ---

1 = CLOSED ---

1 = CLOSED ---

0 10 PSIA 2.6 0 10 

1 = OPEN ---

0 1000 PSIA 2. 0 0 100 

0 1000 PSIA 2 . 0 0 100 

0 3000 PSIA 2 . 1 0 100 

0 1400 PS IA 1. 9 ---

0 25 PS IA 2. 6 ---

0 25 PSIA 2.6 ---

0 2 PSID 3.1 ---

20 160 DEG F 2.4 ---

0 100 PCT 2.9 0 100 

0 100 PCT 2.9 0 100 

9-23 

RSS 
ACC 
EU 

5. 0 

2 . 8 

~ 

5. 0 

2 .5 

3. 2 

3.0 

3. 0 

3 .0 

3, 5 

3,5 

LM-8 
BASIC 

REFERENCE 
DI;(; ZONE 

6. 2 KZ7 

6.2 KZ 4 

6.2 HZ1 

6.2 Hll 

6 . 2 GZ6 

6.2 Ell 

6. 2 EZ7 

6 . 2 DZ'+ 

6.2 MZ 7 

6. 2 Gl8 

6. 2 KZS 

6. 2 KZ6 

6. 2 LZ7 

6.3 JZ 8 

6.3 MZ l 

6.3 oz1 

6.3 MZ3 

6.3 GZ3 

6. 3 I Z8 

6.3 LZl 

6 .2 MZ'+ 

6.2 NZ4 

6. 2 FZ8 

6. 2 NZ4 

6.2 QZ6 

6. 2 RZ 4 

6.2 RZ'+ 

6 . 2 Ol8 

6. 2 CZ3 

6. 2 D Z2 

6. 3 P Z6 

6.3 RZ7 

6. 3 NZ2 

6. 3 o z9 

6.3 PZ9 

-



TABLE 9-lV .- TELEMETERED AND DISPLAYED PARPMETERS - CONTINUED 

RSS DNBDARD RSS 
PAM LOCATI ON SCERA LOCATI ON TM DA TA RANGE ACC D l SPLAY RANGE ACC 

MEAS ID MEAS DESCRIPTION PAM NO/SEQ NO SCERA/LOC LOW HIGH UN ITS PCT LOW HI GH EU 

GF4583Q ASC 2 H20 QTY 2-6/4-8 1/8 0 100 PCT 2 .9 0 100 3 . 5 

GF9986 GLY ACCUM LL --- 2/3 1 = LO\/ ---
-

GF9997U GL Y PUMP PRESS 1-5 / 3-7 --- 0 60 PSI A 2 . 1 0 80 2 . 5 

G,F9998U GLY TEMP 4- 12/2-13 1/10 20 120 DEG F 2. 8 0 80 3. 9 

GF9999U H
2
0 SEP RATE 317 1/5 0 3600 RPM 2. 2 ---

GGOOOlX PGNS DATA --- - -- --- ---

GG0117H POS ALT ( LGC) --- --- --- 0 60. 5 KFT 

GG011 8L VEL ALT RATE ( LGC) --- --- --- -700 +700 F/S 

GG 011 9L VEL FWD (LGC) --- - -- --- - 200 +200 F/S 

GG0120L VEL LAT (LGC) --- --- --- -200 +200 F /S 

GG 1040V PLS TORQ REF 3-611-7 --- 8 5 135 VDC ---

GGll l OV 2.5 VDC TM BIAS 4-7 /2-7 --- 0 5 VDC ---

GG 1201V !MU 28 VAC 800 2-11 --- 0 31.1 VRMS ---

GG1331V !RIG SUSP 3. 2 KC 2-5 --- 0 31. 1 VRMS ---

GG 1513X !MU STBY --- --- 1 = STBY ---

GG 1523X LGC OPR --- --- 1 = OPR ---

GG2 001V X PIPA OUT IN ~ 2-1/1-2 --- -2. 5 +2.5 VRMS ---

GG2 021V Y PIPA OUT I N ~ 1- 1 --- -2. 5 +2.5 VRMS ---

GG20 41V Z PIPA OUT IN ~ 3- 1/2-2 --- -2. 5 +2.5 VRMS ---

GG2 107V JG SVO ERR IN ~ 1-1/2-1 --- -3 +3 VRMS ---

GG2112V IG RSVR OUT S lN 3-5 --- -2 0 . 25 +20.25 VRMS ---

GG2113V I G RSVR OUT COS 3- 4 --- -20. 25 +20.25 VRMS ---

GG21 22V I G RES OUT SIN --- --- --- 0 28 VRMS 

-90 +~ O DEG YAVI 

- 180 +180 DEG ROLL 

0 360 DEG PITCH 

GG2 123V I G RES OUT COS --- --- --- 0 28 VRMS 

-90 +90 DEG YA\'/ 

-180 +180 DEG ROLL 

0 360 DEG P J TC~I 

GG2 137V MG SVO ERR IN 4 3-1/2-1 --- - 3 +3 VRMS --·--

GG2 142V MG RSVR OUT SI N 2-3/'t-3 --- -2 0 .25 +20.25 VRMS ---

GG2 143V MG RSVR OUT COS 1-511-4 --- - 20 . 25 +20.25 VRMS -- -

GG2 152V MG R"vR OUT SI N X --- - -- --- 0 28 VRMS 

-90 +90 DEG YAVI 

-180 + 180 DEG ROLL 

0 360 DEG PI TCH 

GG2 153V MG RSVR OUT COS X --- --- --- 0 28 VRMS 

- 90 +90 DEG YAVI 

- 180 +180 DEG ROLL 

0 360 DEG PITCH 

9-24 

LM- 8 
BAS I C 

REFERENCE 
DWG ZONE 

6. 3 Q z9 

6. 3 M Z s 

6. 3 KZS 

6. 3 KZ6 

6. 2 K Z 4 

N/A 

N/A 

N/A 

N/A 

N/A 

10. 7 DZ4 

10. 12 FZ 4 

10 . 7 EZ8 

10. 7 EZ9 

10. 7 s Z6 

10 . 7 s z9 

10 . 11. 1 oz9 

10 . 11. l MZ7 

10 . 11. 1 N Z7 

10. 11. 1 J Zi 

10. 11. 1 D Z7 

10 . 11. l D Z7 

N/A 

N/A 

10 . 11. 1 I Zl 

10 . 11. 1 DZ6 

10. 11 . 1 DZ6 

N/A 

N/A 



MEAS ID MEAS DESCR IPTION 

GG2167V OG SVO ERR IN 4 

GG2172V OG RSVR OUT SIN 

GG2173V OG RSVR OUT COS 

GG2182V OG RSVR OUT S IN 

GG2183V OG RSVR OUT COS 

GG2217V P!TCl1 ATT ERR 
(PGNS) 

GG22 19V PITCH ATT ERR 

GG2247V ROLL ATT ERR 
(PGNS) 

GG224 9V YAW ATT ERR 

GG2277V YAW ATT ERR 
(PGNS) 

GG2279V ROLL ATT ERR 

GG2300T PIPA TEMP 

GG3304V RR SHFT S IN 

GG3305V RR SHFT COS 

GG33 24V RR TRUN SIN 

GG3325V RR TRUN COS 

GG9001X LGC WARNI NG 

GG9002X l SS WARN ING 

GHl204X OUT DET 

GH 1214X AUTO ON 

GH l 217X AUTO OFF 

GH 1230X APS ARM 

GH1240V X TRANS CMD 

GH12'1IV y TRANS CMD 

GH1242V z TRANS CMD 

GH1247V YAW ERR CMD 

GH1248V P !TCli ERR CMD 

GH1249V ROLL ERR CMO 

GH1260X APS ON 

GH1 283X ABORT STAGE CMD 

TABLE 9- IV. - TELEMETERED AND DISPLAYUJ PARAME TERS - CONTI NUED 

RSS DNBOARD RSS 
PAM LOCA TI ON SCERA LOCATION TM DAT A RANGE ACC DI SPLAY RANGE ACC 
PAM NO/ SEQ NO SCERA/ LOC LOW HIGH UNITS PCT LOW HI GH EU 

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

3-4 --- -20. 25 +20. 25 VRMS ---
1-3/ 1-8 --- -20. 25 +20 . 25 VRMS - --

--·- --- --- 0 28 VRMS 

-90 +90 DEG YAW 

-18 0 +180 DEG ROLL 

0 360 DEG P ITCH 

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

- 90 +90 DEG YAVI 

-180 +180 DEG ROLL 

0 360 DEG P ITCH 

--- - -- ---

4-4 --- -5 +5 VRMS ---

--- --- ---

4-5 --- -5 +5 VRMS ---

--- --- ---

2-4 --- -5 +5 VRMS ---

1- 11 /3- 14 --- 1,2 0 140 DEG F ---

1-4 --- - 21. 5 +21. S VRMS ---

3-3 --- -21. 5 +21.5 VRMS ---

4-3 --- -2 1. 5 +21. 5 VRMS ---

3-3 --- -21. 5 +21. 5 VRMS ---

--- 2/ 3 I = \·/ARN I NG ---

--- 2/3 I = WARN I NG ---

--- 2/14 I = OUT ---

--- 2/14 I = ON ---

--- 2/14 I = OFF ---
·-----

--- 1/3 I = ARM ---

1~3 2/17 - 10 +10 VDC ---

1- 3 2/17 - 10 +10 VDC ---

1-3 2/17 - 10 +10 VDC ---

4-4/1- 12 2/18 - 13 +13 voe I. I ---

2-4/1- 12 2/18 - 13 +13 voe 1. 1 ---
2- 4/1 - 13 2/1 8 - 13 +13 voe I. I ---

--- 2/2 I = ON ---

--- 2/1 4 I = STAGE ---

9-25 

LM-3 
UAS I C 

REFERENCE 
D\>.G ZONE 

10. 11. l 1z1 

10. 11. 1 DZ4 

10.11. I DZ4 --

N/A 

N/A 

N/A 

·-
10. 11. 2 FZ 5 

N/A 

10. 11. 2 FZ 5 

N/A 

10. 11. 2 Gl5 

10 . 11. l I Z 7 

10 .1 4 BZ3 

10 . 14 B l3 

10 . 14 c Z3 

10.14 cv 
10. 13 . 2 BZ6 

10 . 13. 2 c z 8 

10 . 20 RZ 7 

10 . 21 s zg 
10. 21 s Z7 

10. 24 K Z S 

10 . 20 K Z4 

10 . 20 K ZS 

10. 20 K Z6 

10 . 20 LZ7 
10. 20 MZ4 

10. 20 MZ 3 

10. 24 E Z& 

10 . 24 s Z4 



TABLE 9-IV . - TELEMETERED AND DI SPLAYED PARAMETERS - CONTINUED 

PAM LOCATION 
MEAS ID MEAS DESCRIPTION PAM NO/ SEQ NO 

GHJ 286X ENG FI RE OVERRIDE ---

GHl301X DPS ON ---

GH l 311V MAN THRUST CMD 4-lQ 

GHl313V PITCH GOA POS 3-3/1-6 

GH1314V ROLL GOA POS 4-3/1-S 

GHI323X P TRM FA I L ---

GH1330X R TRM FA IL 
-

GH 1331V AUTO THRUST CMD 4-3/3-15 

GHl348X DPS ARM ---

Gli l40JV RGA SP MTR A-8 ---

GH1402V RGA SP MTR B-C ---

GH 1403V RGA SP MTR C-A ---

GH140SV RGA PICKOFF EXC I T ---

GH1406V +is voe SUP ---

GH 1407V -1s voe SUP ---

GHl408V 4. 3 voe SUP ---

GH1418V JD B4U OUTPUT ---

GHJ419V JD A4D OUTPUT ---

GH 1420V JD B4F OUTPUT ---

GH l421V JD A4R OUTPUT ---

GH1422V JD A3U OUTPUT ---

GH1423V JD B3D OUTPUT ---

GH 1424V JD B3A OUTPUT ---

GH142SV JD A3R OUTPUT ---

GH1426V JD B2U OUTPUT ---

GH 1427V JD A2D OUTPUT ---

GH 1428V JD A2A OUTPUT ---

GH1429V JD B2L OUTPUT ---

GH1430V JD AIU OUTPUT ---
-· 

GH1431V JD BID OUTPUT ---

GH 1432V JD Alf OUTPUT ---

GH!433V JD BIL OUTPUT ---

GH 14SSV YA\v ATT ERR 4-4/ 3-3/1-6 

JNPUT RANGE RSS ERROR 

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

±87 MV 
±98 MV 
±133 MV 
±J48 MV 
±166 MV 

SCERA LOCATION 
SCERA/LOC 

2/14 

213 

1/15 

2/9 

2/9 

2/3 

2/3 

I/IS 

1/3 

217 

2/7 

217 

1/17 

2/ 19 

2/19 

2/8 

1/4 

1/4 

1/4 

1/4 

1/ 4 

1/4 

1/4 

1/4 

1/2 

1/2 

1/2 

1/2 

1/2 

1/2 

1/2 

1/2 

2/9 

RSS ONBOARD 
TM DATA RANGE ACC DISPLAY RANGE 

LOW HIGH UNITS PCT LOW HIGH 

1 = ON ---

I - ON ---

0 14.6 voe 10 . 0 JOO PCT 
MAX 

-15 +IS VRMS 4. 5 ---

AT 0 VRMS ERROR 
IS .4 VRMS 

-15 + I S VRMS 4 . 5 ---

AT 0 VRMS ERROR 
I S . 4 VRMS 

I = FAIL 

I = FAIL 

0 12 voe 13. 0 100 PCT 
MAX 

1 = ARM ---
-

--- ---

--- ---

--- ---

--- -- -

--- ---

--- ---

--- ---

1 = ON ---

1 = ON ---

I = ON ---

I = ON ---

I = ON ---

I = ON ---

I = ON ---

I = ON ---

I = ON ---

I = ON ---

I = ON ---

I = ON ---

I = ON ---· 

1 = ON ---

I = ON ---

1 = ON ---

-3.5 +3. 5 VRMS .. ---
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RSS 
ACC 
EU 

3.1 

3 . 2 
~\i\X 

LM-8 
~ASIC 

REFERENCE 
DWG ZONE 

J O. 21 NZ3 
JO. 24 KZ8 

10. 21 EZ 6 

10. 23 IZ4 

JO . 22 I Z 3 

JO. 22 I ZS 

10. 22 BZ2 

10. 22 BZ 6 

10 . 23 IZ4 

10. 21 LZ6 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

10. 20 FZ8 

J O. 20 FZ8 

10. 20 FZ8 

10. 20 FZ 8 

10. 20 FZ8 

10 . 20 FZ8 

10 .20 FZ8 

10. 20 F 28 

10. 20 FZ8 

10. 20 FZ8 

10 . 20 FZ8 

10 . 20 FZ8 

10. 20 FZ8 

10. 20 FZ8 

JO . 20 FZ8 

10 . 20 FZ8 

J O. 20 sZ6 



TABLE 9-IV .- TELEMETERED AND DISPLAYED PAR.Ai'1ETERS - CONTI NUED 

PAM LOCATION 
MEAS ID MEAS DESCR IPTION PAM NO/SEQ NO 

GH1456V P ITCH ATT ERR 4-4/ 2- 411- 8 

GH14 57V ROLL ATT ERR 2-4/1-3/1-10 

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

GH1 462V RGA PITCH RATE 2-3/3-5 

GH1 463V RGA ROLL RA TE 2- 3/ 3-4 

GH1488V PRIME - 4. 7 VDC ---
-· 

GH1489V BACKUP - 4. 7 voe ---

GH 1493V +6 voe SUPP LY 

GH1 494V -6 voe SUPPLY 

GH1497V YA\•/ RGA S JG 

GH 1498V PITCH RGA S IG 

GH 1499V RO LL RGA S IG 

GH16 03X WI DE DBND 

GH1 62 1X AGS SE L 

GH1628X ROLL PLSD/D IR 

GH 1629X PITCH PLSD/D IR 

GH 1630X YAW PLSD/ DIR 

GH 1641X AGS MODE AUTO 

GH1642X AGS MODE ATT 
HOLD 

GH1643X PGNS i"ODE AUTO 

GH1644X PGNS i"ODE A TT HOLD 

GH189 3X X TRANS OVERRIDE 

GH1 896X UNBAL CPLS 

GIOOOlX AGS DATA 

r.13151V VOLT S IN ALPHA 

GI 3152V VOLT COS ALPHA 

Gl3153V VOLT S IN BETA 

Gl 3154V VOLT COS BETA 

c;13155v VOLT S IN GAM 

c;13 156v VOLT COS GAM 

GI 3166V VOLT EX (YAW) 

GI3167V VO LT EY (PITCH) 

INPUT RANGE 

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

RSS ERROR 

±87 MV 
±98 MV 
±1 33 MV 
±148 MV 
±166 MV 

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

SC ERA LOCATION 
SCERA/ LOC 

2/9 

2/10 

2/ 10 

2/10 

2/10 

2/15 

2/15 

2/ 19 

2/ 19 

---

-
---

---

1/3 

2/:1 

2/13 

2/ 13 

2/13 

2/12 

2/12 

2/14 

2/14 

1/ 3 

2/14 

---

---

---

---

---

---

---

---

---
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RSS ON BOARD RSS 
TM DATA RANGE ACC DISPLAY RANGE ACC 

LOW HIGH UNITS PCT LOW HI GH EU 

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

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

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

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

---

--- - 25 +25 DEG/SEC l~X 

--- -25 +25 DEG/SEC ~X 

--- -25 +25 DEG/SEC ~X 

1 = WIDE ---
0 = NARROW 

1 = AGS SE L ---
0 = PGNS SE L 

l = ON (IN) ---

l = ON ( IN) ---

l = ON (IN) ---

1 = ON 

1 = ON 

1 = ON 

1 = ON 

1 = OFF ---

1 = ON (YES) ---

AGS CMPTR DATA ---

--- -180 +1 80 DEG 0. 5 

--- -180 +180 DEG 0 . 5 

--- 0 360 DEG 0 . 5 

--- 0 360 DEG 0 . 5 

--- -90 +90 DEG 1. 0 

--- -90 +90 DEG I. 0 

--- - 15 +1 5 DEG ~ : ~ ~~ ~~ i 
--- -15 +1 5 DEG 

1.0 MIN DB 
2.5 MAX DB 

LM-8 
BAS IC 

REFERENCE 
DWG ZONE 

10 . 20 S Z4 

10. 20 s z2 

10. 20 TZ 5 

IO . 20 TZ4 

10. 20 T Z 2 

N/A 

N/A 

N/A 

N/A 

IO. 20 s z 5 

10. 20 SZ3 

10 . 20 s z 1 

10 . 20 0 21 

10 . 20 TZl 

10 . 20 023 
10. 20 oZ5 

10. 20 LZ8 

10. 20 s z9 

10 . 20 RZ9 

10. 20 J Z 8 

10. 20 J Z 8 

10 . 20 o z9 

10. 20 FZ9 

10 . 19 oz5 

10.19 c z 2 

10 . 19 c z 2 

10 . 19 c Z2 

10. 19 c z2 

10.1 9 c z2 

10. 19 c z 2 

10 . 18 FZS 

10. 18 F 25 



TA8LE 9-IV.- TELEMETERED AND DISPLAYED PARAMETERS - CONTINUlD 

RSS ON BOARD RSS 
PAM LOCATI ON SCERA LOCATION TM DATA RANGE ACC DISPLAY RANGE ACC 

MEAS JD MEAS DESCR l PT! ON PAM NO/SEQ NO SCERA/ LOC LOW HIGH UNITS PCT LOW HIGH EU 

GJ 3168V VOLT EZ (ROLL ) --- --- --- -IS +lS DEG 1.0 MIN DE 
2.S MAX DE 

GI 3203H POS ALT --- --- --- 0 so , 000 

GI 3204L VEL ALT RATE --- --- --- -700 700 FT /SEC 0, 04 

GI320SL. VEL VY (LAT VEL) --- --- --- -200 +200 FPS 2 . 0 

:G! 32 14V +28 VDC ASA --- 2/ I S --- C&W 

Gl321SV +12 VDC ASA --- l/ IS --- C&W 

GI 3232X AEA TST MOD FA! L --- 1/4 --- C&W 

Gl3233F ASA FREQ --- 1/16 --- C&W 

GI3301T ASA TEMP 4-9/2-9 1/10 20 200 DEG F 2. 2 ---

GI 330SX AGS WARMUP --- 2/2 I = WARMUP ---

Gl3306X AGS STBY --- 2/13 I = STBY ---

GL0300 FRAME SYNC & ID --- --- --- ---

G~0302 FORMAT JD --- --- --- ---

GL0400X PCM DSC FAIL I --- 1 = FAIL ---

GL040 1V CAL SS PCT 3-S/1-4 --- 0 S. 00 VDC 0. so ---

GL0402V CAL lS PCT 3-S/4-S --- 0 S.00 VDC 0 . so ---

GL0 422V PCM DSC FA! L 2 1,13 --- 0 s voe ---

GL0423X PCM DSC FA I L 3 2-9 --- 0 s voe ---

GLOSOIW MET --- --- --- 40 DAYS --- ---

GL4026X CES AC PWR FA! L --- 2-2 0 = FA IL ---

GL4027X £ES DC PVIR FA! L --- 2-2 0 = FA IL ---

GL~028X ASA PWR/AEA FA I L --- 2-2 0 = FAIL ---

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

GL40S4X C&W PWR FAI L --- 2-12 0 = FA I L ---

GL4069X '\A.STER ALARM ON --- 2-2 0 = ON 

GL827ST ~TG TEMP 4-IS 2/6 -200 +S O~ DEG 

GL9002U jo,sc TNKS H20 QNT --- --- --- C&VI ONLY 

GL9011W M ELAPSED TIME --- --- --- 0 1000 HRS I. 7 

GL90 12W -=VENT TIME --- --- --- 0 60 MIN 0. 8 

GL9013A tfHR/WElGHT RATIO --- --- --- 0 6 LNRG S. 0 MAX 

GMSOOOU !LAND GEAR DEPLOY --- 1/13 I = DEPLOY ---

GN7S21X R RANGE BAD --- 2/2 1 = BAD ---

GN7S23L R VXA A VE L --- --- --- -700 +700 FT /SEC 

GN7S2 4L R VYA A VEL --- --- --- -200 +200 FT /SEC 

GN7S2SL R VZA A VE L --- --- --- -200 +200 FT /SEC 
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LM--8 
BASIC 

REFERENCE 
DWG ZONE 

10: 18 FZS 

10: 18 FZ2 

10: 18 FZ2 

IQ : 18 GZ4 

10: 17 J 26 

10: 17 J 26 

10: 17 J Z6 

10: 17 J 26 

10: 17 JZu 

10 . 17 026 

10. 17 027 
9. 1 D 24 

9, 1 DZ4 

9. I HZ6 

9. 1 HZ2 

9. I HZ l 

9.1 HZ6 

9 .1 H Zs 

9.1 E 26 

10: 17 G 24 

10: 17 GZ4 

10: 17 027 

9.6 I Z4 

9.4 E 24 

9 , 4 c Zs 

N/A 

9. 6 027 

3. 2 BZ 6 

3 . 2 sZ 3 

N/A 

4.1 D 26 

10. 16. 2 c 26 

N/A 

N/A 

N/A 



I 
TAoLE 9-JV ,- TELEMETEREU Af jD DI SPLAYED PARM1ETERS - c.uNTl ~.UED 

PAM LOCATI ON SCERA LOCATI ON TM DATA RANGE 
MEAS ID MEAS DES CR I PT! ON PAM NO/ SEQ NO SCERA/ LOC LOW HI GH UNITS 

GN7S27H POS LR RNG DATA --- --- ---
GN7S 4SE VEL XMTR PWR OUT --- --- ---

~N7S46E ALT XMTR PWR OUT --- --- ---
GN7SS7X LR VEL BAD --- 2/ 2 1 = BAD 

· GN7S63T LR ANT TEMP 4- 14/ 2- 12 1/ 21 -200 +200 DEG F 

GN76091i RR SHFT ANG LE l X --- --- ---
GN76 10 RR SHFT ANG RA TE --- --- ---
GN76 11H RR TRUN ANG LE l X - -- - -- ---

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

GN76 13H RR RANGE --- --- -- -

GN7 6 I 4L RR RNG RATE --- --- ---
-· 

GN7 621X RR NO TRACK --- 2/ 2 1 = NO TRACK 

GN7642E RR P\vR OUT --- --- ---

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

GN7646V RR A TM OUT SHAFT --- --- ---

GN7648V RR A TM OUT (AGC ) --- --- ---

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

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

GP0002 APS HE 2 PRESS 2- 9/4-11 1/19 0 400 0 PS IA 

GP001 8 APS HE REG PRESS 2- 8 --- 0 300 PS IA 

GP002SP APS HE REG PRESS 3-7 1/ 8 0 300 PSIA 

GP020 !T APS HE 1 TEMP 1-1 1/3- 14 2/2 1 -200 +200 DEG F 

GP0 202T APS HE 2 TEMP 2-S / 4-7 2/ 21 -200 +200 DEG F 

GP0 318X APS HE 1 CLSD --- 1/1 2 1 = CLSD 

GP0 320X APS HE 2 CLSD --- 1/12 I = CLSD 

GPO SO IP F. T. UL LAGE PRESS --- --- ---

GP0 71 8T APS FUEL TEMP 3-11 1/9_ 20 120 DEG F 

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

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

GP12 18T APS OX TEMP 4-1 3/2-11 1/9 20 120 DEG F 

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

GP I SO I P APS FUEL PRESS 2-8/ 4- 10 1/ 19 0 2SO PS IA 

GPI S03P APS OX PRESS 4-9/2- 10 1/1 9 0 2S O PS IA 

GPQ Ol OP APS TCP 2-1 3/ 3- l S/ 3-2 --- 0 l SO PS IA 

GP29 97U APS PROP VLVS --- 2/1 4 l = MI SMATCH 
GP2 998U 6 POS 2/14 

GQ3 01 SP DPS START TANK P 3-8 --- 0 17S O PS IA 

"ERRORS ARE BASED UPON THE OPERATING TEMPERATURES RANG E OF THE ASCE NT ENGINE. 

0-200°F 
200 -3S0° F 
3SO- s oo° F 

PCM 

2 . l S 
4 . 10 
7. OS 

ENG UNITS 
S . 38 PS l A 

10 . 2S PSIA 
17 . 63 PSIA 
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RSS ON BOARD RSS 
ACC DI SPLAY RANGE ACC 
PCT LOW HIGH EU 

0 60.S KFT 

0 SOO MW I. 8 

0 SO D MW I. 8 

---

1. 7 - 100 +200 2 . 9 

-so +SO DEG 6 . 4 MAX 

-20 +20 MR 4 . S MAX 

- so +SO DEG 6 . 4 MAX 

- 20 +2 0 MR 4 . S MAX 

0 400 NM 10.MAX 

-70 0 +700 FT / SEC O. 1 

---

0 SOD MW 3S MAX 

0 s.o voe 40 MAX 

0 s. o voe 40 MAX 

0 s.o voe 40 MAX 

1. 7 - 100 +200 2 . 9 

2. 0 0 4000 2. 0 

2. 0 0 4000 2 . 0 

I. 9 ---

2. 0 ---

I. 7 -200 +200 DEG F I. 7 

I. 7 -200 +2 00 DEG F I. 7 

- - -

---

0 +3 00 PS IA 2. 7 

2. 8 40 100 DEG F S. 0 

---

0 300 PS IA 2. 7 

2.8 40 100 DEG F 5, 0 

---

.. 

.. 

2.1 ---

---

I. 9 0 17 SO I. 8 

LM-8 
BASI C 

REFERENCE 
DWG ZONE 

N/A 

N/A 

N/A 

10 . 16 . 1 FZJ 

10. 16 . 1 s z 3 

N/A 

NIA 

NIA 

N/A 

N/A 

N/A 

10. 14 KZ2 

N/A 

N/A 

N/A 

N/A 

10. 14 TZ 3 

1I. 2 P Z 2 

1 I. 2 o Z 6 

1I. 2 K Z7 

11. 2 KZ 2 

12 . 2 o Z3 

12 . 2 o Z6 

12. 2 M Z 3 

12. 2 MZ 6 

12. 2 I Z7 
12 . 2 I Z6 

12 . 2 HZ 6 

12. 2 I Z2 
12. 2 IZ2 

12 . 2 H Z2 

12 . 2 GZ7 

12 . 2 GZ2 

12. 2 BZ S 

12 . 2 023 

11. l T Z7 



TAbU:: Y- I V.- TtLEMETERED AND DISPLAYED PAR!'METERS - CONTI NUE[! 

RSS ON BOARD 
PAM LOCAT ION SCERA LOCATION TM DATA RANGE ACC DI SPLAY RANGE 

MEAS ID MEAS DESCRI PTI ON PAM NO/SEQ NO SCERA/ LOC LOW HIGH UNITS PCT LOW HI GH 

GQ3018P DPS HE REG PRESS 4-8 1/ 19 0 300 PSIA 2. 0 ---

GQ3025P DPS HE REG PRESS 4- 11 --- 0 300 PSIA l. 9 ---

GQ3435P DPS HE PRESS 3-6/1-6 --- 0 2000 PS I A l. 4 ---

GQ3436P HE SUPPLY TANK --- --- --- 0 2000 PS I A 

GQ3501P ULLAGE FUEL TANK --- --- --- 0 300 PS IA 

GQ3603Q DPS FUEL l QTY 1-1/4-11/2- 9 --- 0 95 PCT l. 2 SELECTED 

GQ3604Q DPS FUEL 2 QTY 3-2/4-9/2-10 --- 0 95 PCT l. 2 SELECTED 

GQ3605Q DPS FUEL QTY SEL --- --- --- 0 95 PCT 

GQ3611P DPS FUEL PRESS 3-6/4-1/1-1 --- 0 300 PSI A l. 9 ---

GQ3718T DPS FUEL l TEMP 4-6/2-7 1/9 20 120 DEG F 2. 8 40 100 DEG F 

GQ3719T DPS FUEL 2 TEMP 2-11/4-13 1/9 20 120 DEG F 2. 8 40 100 DEG F 

GQ'tOOlP OX NO. l ULLAGE --- --- --- 0 300 PS IA 

GQ4103Q DPS OX 1 QTY 4-1/2-13/4-12 --- 0 95 PCT l. 2 SE LECTED 

GQ4 104Q DPS OX 2 QTY 3-2/2-11 /4-15 --- 0 95 PCT l. 2 SELECTED 

GQ4 105Q DPS OX QTY SEL --- --- --- 0 95 PCT 

GQ4111P DPS OX PRESS 3-6/2-1/1-2 --- 0 300 PSlA l. 9 

GQ4218T DPS OX l TEMP 1-5/3-8 1/10 20 120 DEG F 2.8 40 100 DEG F 

GQ4219T DPS OX 2 TEMP 1-6/3-8 1/10 20 120 DEG F 2.8 40 100 DEG F 

GQ4455X DPS PROP LO --- 2/12 LOW = I ---

GQ6510P DPS TCP 1-8/3-10/2-2 --- 0 200 PSIA l. 9 0 100 PCT 

GQ6806H VAR !NJ ACT POS 4-1/2-14/4- 2 --- 0 100 PCT l. 9 
---

GR1085Q RCS PROP A QTY 3- 14/1-12 --- 0 108 PCT 4. 0 0 100 PCT 

GRI095Q RCS PROP B QTY 3-13/1-11 --- 0 108 PCT 4. 0 0 100 PCT 

GRllOlP RCS A HE PRESS 2-11/4-14 1/6 0 3500 PS l A 2. 0 0 3500 PS IA 

GR 11 02P RCS B HE PRESS 4-12/2-12 1/6 0 3500 PS IA 2 . 0 0 3500 PS IA 

GR 1201P RCS A REG PRESS 4- 11 /3-1 1 1/6 0 350 PS IA 2. 0 0 350 PS IA 

GR1202P RCS B REG PRESS 4-13 1/6 0 350 PSIA 2. 0 0 350 PSIA 

GR2 121T RCS A FUEL TEMP 2-8 2/20 20 120 DEG F 2. 8 20 120 DEG F 

GR2122T RCS B FUEL TEMP 2-8 2/20 20 120 DEG F 2. 8 20 120 DEG F 

GR2201P A FUEL MFLD PRESS 3-6/1-7 --- 0 350 PSIA l. 9 0 350 PS IA 

GR2202P B FUEL MFLD PRESS 1-5/3-8 --- 0 350 PS IA l. 9 0 350 PSIA 

GR320 1P A OX MFLD PRESS 3-7/1-7 --- 0 350 PSIA l. 9 0 350 PSIA 

GR3202P B OX MFLD PRESS 1-6/3-8 --- 0 350 PS!A l. 9 0 350 PS!A 
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RSS 
ACC 
EU 

l. 3 

2. 6 

l. 2 

5. 0 

s. 0 

2. 7 

l. 2 

s. 0 

s. 0 

2 . 7 

4 . 5 

4.5 

2 . 60 

2. 60 

2. 60 

2. 60 

3. 4 

3. 4 

10. 2 

10. 2 

10. 2 

10. 2 

LM-8 
BASIC 

REFERENCE 
DWG ZONE 

11. l QZ3 

11. I QZ6 

11. l HZ7 

11. l H Z7 

11. I KZ6 

11. l LZ6 

11. l LZ6 

11. l LZs 

11. l HZ6 

11. l JZ7 

11. 1 JZs 

11. 1 KZ3 

11. I KZ6 

11. I K Z6 

11. l Lls 

11. l G Z2 

11. I J Z3 

11. l J Zi 

11. l LZS 

11. 1 cZ4 

11. I E Z3 

12. 2 HZ9 

12 . 2 HZ9 

12. 2 J Zs 

12. 2 G l8 

12. 2 I Z 6 

12. 2 GZ6 

12. 2 J Zs 

12. 2 GZS 

12. 2 1Z3 

12. 2 GZ4 

12. 2 IZ4 

12. 2 H/4 

-



FUSE NO. 

TABLE 9- 111.- MEASUREMENTS ON UNREGULATED DC 

LM-8 
BASIC 

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

MEAS NO, FIELD TITLE FUSE NO. MEAS NO. FIELD TITLE 

I. BLOCK 4A9 CONNECTOR 

Fl GF3582P ASC 1 02 PRESS 31 GP0018P APS HE REG PRESS (REDUNDANT) 

2 GF3583P ASC 2 02 PRESS 32 GQ3018P DPS HE REG PRESS 

3 GF3584P DES 02 PRESS 33 GQ36 11P DPS FUEL PRESS 

4 GF2741P ( GLY PUMP PRESS ) 34 GQ3435P DPS HE PRESS 

5 GF2921P GF9997U 35 GQ6510P DPS TCP 

6 GF4581Q DES H20 QTY 36 GQ4111P DPS OX PRESS 

7 GF4582Q ASC 1 H20 QTY 37 GQ3025P DPS HE REG PRESS (REDUNDANT) 

8 GF4583Q ASC 2 H20 QTY 38 GQ3436P DPS HE PRESS (REDUNDANT) 

9 --- --- 39 <THROTTLE INSTRUMENTATION 

10 GRllOlP RCS A HE PRESS 40 REFERENCE POWER SUPPLY 

11 GR1102P RCS B HE PRESS FOR GQ6806H 

12 GR1201P RCS A REG PRESS I I. BLOCK 4Al0 

13 GR1202P RCS B REG PRESS 1 GP0501P APS FU ULL PRESS 
14 --- --- 2 GP1001P APS OX ULL PRESS 
15 --- --- 3 GQ3501P DPS FU ULL PRESS 
16 GR2201P A FUEL MFLD PRESS 4 GQ4001P DPS OX ULL PRESS 
17 GR2202P B FUEL MFLD PRESS 5 GQ30 15P DPS START TANK PRESS 
18 --- --- 6-23 NOT LOADED 
19 --- --- 24 GF4501 DES H20 PRESS 
20 GR3201P A OX MFLD PRESS 25-40 NOT LOADED 
21 GR3202P B OX MFLD PRESS 

22 I 11. ECS RELAY BOX --- ---
23 GPOOOlP APS HE 1 PRESS 3 GF3571P CABI N PRESS 

24 GP0002P APS HE 2 PRESS 4 GF359 1P U/F RLF PRESS 

25 GP0025P APS HE REG PRESS 5 GF3592P F/H RLF PRESS 

26 GP0908X APS FUEL LO 6 GF2021P PR! GLY PUMP llP 

27 GP1408X APS OX LO 7 tFllllR ) H20 SEP RATE 

28 GP1501P APS FUEL PRESS GF1112R GF9999U 

29 GP1503P APS OX PRESS 8 GF1301P SUIT PRESS 

30 GP2010P APS TCP 9 GF4101P PR! H20 REG llP 

IO GF3589P 02 MANIFOLD PRESS 

9-21 



TABLE 9-IV.- TELEMETERED AND. DISPLAYED PARAMETERS 

RSS 
PAM LOCATION SCERA LOCATION TM DATA RANGE ACC 

MEAS ID MEAS DESCRIPTION PAM NO/SEQ NO SCERA/LOC LOW HIGH UNITS PCT 

GC0071V AC BUS VOLTS 3- 10 1/1 7 1/18 0 125 VRMS l. 3 

GCOl55F AC BUS FREQ 3-14 1/16 1/18 380 '•20 CPS J. 7 

GC0201V BAT I VO LT 1- 8 2/16 0 40 VDC l. I 

' GC0 202V BAT 2 VOLT 1- 7 2/1 6 0 '•O VDC l. I 

GC0203V BAT 3 VO LT 1-9 2/16 0 40 VDC J. l 

GC0204V BAT '• VO LT 1- 7 2/16 0 40 VDC I. I 

GC0205V BAT 5 VO LT 2- 5 2/17 0 40 VDC J. 1 

GC02 06V BAT 6 VOLT 2- 6 2/ 18 0 40 VDC J. 1 

GC0301V CDR BUS VOLT 3- 12 1/ 15 1/1 8 0 40 VDC I. 3 

GC0302V LMP BUS VOLT 3-12/1- 12 2/8 2/15 0 40 VDC J. 5 

GC1201C BAT I CUR 1-9/3- 11 --- 0 60 AMPS I. 6 

GCJ202C BAT 2 CUR 3- 12/1-13 --- 0 6 0 AMPS I. 6 

GC 1203C BAT 3 CUR 3- 9/ 1- 9 --- 0 60 AMPS I. 6 

GC1204C BAT 4 CUR 3- 9/3- 10 --- 0 60 AMPS 1. 6 

GC l 205C BAT 5 CUR 1-8/3- 11 --- 0 120 AMPS 1. 6 

GCl206C BAT 6 CUR 3-9/1- 9 --- 0 120 AMPS 1. 6 

GClf36 JX BAT 1 HI TAP --- 2/4 I = HI 

GC4362X BAT I LO TAP --- 2/ 4 I = LO 

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

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

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

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

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

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

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

GC'>370X BAT 6 NORM CDR --- 2/4 I = ON 

GC4371X BAT 5 NORM LMP --- 2/4 I = ON 

GC4372X BAT 6 B/U LMP --- 2/4 I = ON 

GC996JU BAT I MAL --- 2/ 12 2/13 I = MAL 

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

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

GC9964U BAT 4 MA L --- 2/12 2/13 I =MAL 

GC9965U BAT 5 MAL --- 2/12 2/ 13 I = MAL 

GC9966U BAT 6 MAL --- 2/ 12 2/13 I =MAL 

GFI083X SUIT FAN I MAL --- 2/3 1 =MAL 

GF1084X SUIT FAN 2 MAL --- 2/3 I = MAL 

9-22 

ONBDARD 
DI SPLAY RANGE 
LOW HIGH 

62. 5 125 

- --

20 40 

20 40 

20 40 

20 40 

20 40 

20 40 

20 40 

20 40 

0 12 0 

0 120 

0 120 

0 12 0 

0 120 

0 12 0 

---

---
---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

RSS 
ACC 
EU 

4.6 

2. 8 

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 

LM-8 
BAS I C 

REFERENCE 
DWG ZONE 

5.3 c23 

5 . 3 CZJ 

5. 2 PZ9 

5. 2 UZ4 

5. 2 UZJ 

5. 2 uz2 

5. 2 H Z8 

5. 2 L Z4 

5. 2 c Z 5 

5, 2 c Z8 
- ·· 

5. 2 Q Z6 

5.2 TZ4 

5 . 2 uz 3 

5. 2 uz 2 

5.2 JZ6 

5 . 2 LZ 4 

5. 2 QZ9 

5. 2 QZ9 

5. 2 TZ4 

5. 2 T Z4 

5. 2 TZJ 

5. 2 T Z3 

5 . 2 Tl2 

5 . 2 Tl2 

5. 2 KZ5 

5. 2 KZS 

5. 2 K Z5 

5. 2 KZ4 

5 . 2 ~ Zl 

5 . 2 SZ'• 

5. 2 sz3 

5 . 2 s z 2 

5. 2 El? 

5 . 2 K l5 

6. 2 F Z4 

6. 2 FZ4 



TAhU: Y-IV.- kLlMlikRl:IJ Alli.> OJSPLAYED PARAMETERS - CONTINU[lJ 

PAM LOCATION SC ERA LOCA Tl ON 
MEAS ID MEAS DESCRJ PTJ<»I PAM NO/SEQ NO SCERA/LOC 

GF1201X CDR SUIT DISC --- 2/ 5 

GF1202X LMP SUI T DISC --- 2/5 

GF 1211X SUIT RLF CLSD --- 2/ 5 

GF12 12X SU IT RLF OPEN --- 2/5 

GF1221X SUIT DIV EGRESS --- 2/5 

GF 1231X CAB IN RET CLSD --- 2/5 

GF1232X CABIN RET OPEN --- 2/ 5 

GF1241X SEC C02 SEL --- 2/5 

GF128 1T SUIT TEMP 4- 14/2-14 1/2 1 

GF1301P SUIT PRESS 3-12/1-12 1/5 

GF1521P C02 PART PRESS 2-5/4-8 1/5 

GF1522P C02 PART PRESS --- ---

GF1651T CABIN TEMP 4-12 1/21 

GF2021P PR! GLY PUMP 6P 3-9/1- 10 ---

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

GF258JT W/B GLY OUT TEMP 1/11 2120 

GF2681T UPSTRM CRIT ELEC --- ---

GF2921P SEC GLY PRESS 4-6/ 2-7 ---

GF2935X SEL GLY PUMP FA! L --- 2/13 

GF2936X SEL GLY PMP FA! L --- 2/12 

GF30 71X DEMAND REG A CLSD --- 2/5 

GF3073X DEMAND REG B CLSD --- 215 

GF3571P CABIN PRESS 1- 9/3-11 ---

GF3572X REPR ELEC OPEN --- 213 

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

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

GF3584P DES 02 PRESS 1-11/3-13 218 

GF3589P 02 MANI FOLD PRESS 3-10/1- 10 ---

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

GF3592P F /H RLF PRESS 1-14 ---

GF4101P PR! HiQ REG 6P 2- 12/4- 14 1/18 

GF4501 DES H20 PRESS 3-7 ---

GF4511T PRI W/B H20 TEMP 3-13/1-13 2 / 6 

GF4581Q DES H20 QTY 2-8/4- 10 1/7 

GF4582Q ASC l H20 QTY 2-6/4-8 1/8 

"THE ACCURAC I ES FOR PCM AND DISPLAY ARE AS FOLLOWS: 

fQ:! DISPLAY 

RANGE 

AT 0 TO 10 ~ 
15 
20 
25 
30 

ENG \.NITS 

0 .552 ~ 
0 . 786 
1. 027 
1.272 
1.426 

UNITS 

0 .801 ~ 
0 . 977 
1.180 
1. 398 
1.626 

RSS ONBOARO 
TM DATA RANGE ACC DISPLAY RANGE 

LOW HIGH UNITS PCT LOW HIGH 

1 = DISC ---

1 = DISC ---

1 = CLOSED ---

1 = OPEN --

1 = EGR ---

1 = CLOSED ---

l = OPEN ---

1 = SEC SELECTED ---

20 120 DEG F 2. 8 40 100 

0 10 PSIA 2. 0 0 10 

0 30 l'M1G .. ---

--- 0 30 l'MHG 

20 120 DEG F 2. 8 40 100 

0 50 PSID 1. 9 ---

20 120 DEG F ---

20 120 DEG F ---

--- C&W ONLY 

0 60 2 . 1 0 80 

--- C&W ONLY 

1 = FAI L ---

1 = CLOSED ---

1 = CLOSED ---

0 10 PSIA 2.6 0 10 

1 = OPEN ---

0 1000 PSIA 2. 0 0 100 

0 1000 PSIA 2 . 0 0 100 

0 3000 PSIA 2 . 1 0 100 

0 1400 PS IA 1. 9 ---

0 25 PS IA 2. 6 ---

0 25 PSIA 2.6 ---

0 2 PSID 3.1 ---

20 160 DEG F 2.4 ---

0 100 PCT 2.9 0 100 

0 100 PCT 2.9 0 100 
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RSS 
ACC 
EU 

5. 0 

2 . 8 

~ 

5. 0 

2 .5 

3. 2 

3.0 

3. 0 

3 .0 

3, 5 

3,5 

LM-8 
BASIC 

REFERENCE 
DI;(; ZONE 

6. 2 KZ7 

6.2 KZ 4 

6.2 HZ1 

6.2 Hll 

6 . 2 GZ6 

6.2 Ell 

6. 2 EZ7 

6 . 2 DZ'+ 

6.2 MZ 7 

6. 2 Gl8 

6. 2 KZS 

6. 2 KZ6 

6. 2 LZ7 

6.3 JZ 8 

6.3 MZ l 

6.3 oz1 

6.3 MZ3 

6.3 GZ3 

6. 3 I Z8 

6.3 LZl 

6 .2 MZ'+ 

6.2 NZ4 

6. 2 FZ8 

6. 2 NZ4 

6.2 QZ6 

6. 2 RZ 4 

6.2 RZ'+ 

6 . 2 Ol8 

6. 2 CZ3 

6. 2 D Z2 

6. 3 P Z6 

6.3 RZ7 

6. 3 NZ2 

6. 3 o z9 

6.3 PZ9 

-



TABLE 9-lV .- TELEMETERED AND DISPLAYED PARPMETERS - CONTINUED 

RSS DNBDARD RSS 
PAM LOCATI ON SCERA LOCATI ON TM DA TA RANGE ACC D l SPLAY RANGE ACC 

MEAS ID MEAS DESCRIPTION PAM NO/SEQ NO SCERA/LOC LOW HIGH UN ITS PCT LOW HI GH EU 

GF4583Q ASC 2 H20 QTY 2-6/4-8 1/8 0 100 PCT 2 .9 0 100 3 . 5 

GF9986 GLY ACCUM LL --- 2/3 1 = LO\/ ---
-

GF9997U GL Y PUMP PRESS 1-5 / 3-7 --- 0 60 PSI A 2 . 1 0 80 2 . 5 

G,F9998U GLY TEMP 4- 12/2-13 1/10 20 120 DEG F 2. 8 0 80 3. 9 

GF9999U H
2
0 SEP RATE 317 1/5 0 3600 RPM 2. 2 ---

GGOOOlX PGNS DATA --- - -- --- ---

GG0117H POS ALT ( LGC) --- --- --- 0 60. 5 KFT 

GG011 8L VEL ALT RATE ( LGC) --- --- --- -700 +700 F/S 

GG 011 9L VEL FWD (LGC) --- - -- --- - 200 +200 F/S 

GG0120L VEL LAT (LGC) --- --- --- -200 +200 F /S 

GG 1040V PLS TORQ REF 3-611-7 --- 8 5 135 VDC ---

GGll l OV 2.5 VDC TM BIAS 4-7 /2-7 --- 0 5 VDC ---

GG 1201V !MU 28 VAC 800 2-11 --- 0 31.1 VRMS ---

GG1331V !RIG SUSP 3. 2 KC 2-5 --- 0 31. 1 VRMS ---

GG 1513X !MU STBY --- --- 1 = STBY ---

GG 1523X LGC OPR --- --- 1 = OPR ---

GG2 001V X PIPA OUT IN ~ 2-1/1-2 --- -2. 5 +2.5 VRMS ---

GG2 021V Y PIPA OUT I N ~ 1- 1 --- -2. 5 +2.5 VRMS ---

GG20 41V Z PIPA OUT IN ~ 3- 1/2-2 --- -2. 5 +2.5 VRMS ---

GG2 107V JG SVO ERR IN ~ 1-1/2-1 --- -3 +3 VRMS ---

GG2112V IG RSVR OUT S lN 3-5 --- -2 0 . 25 +20.25 VRMS ---

GG2113V I G RSVR OUT COS 3- 4 --- -20. 25 +20.25 VRMS ---

GG21 22V I G RES OUT SIN --- --- --- 0 28 VRMS 

-90 +~ O DEG YAVI 

- 180 +180 DEG ROLL 

0 360 DEG PITCH 

GG2 123V I G RES OUT COS --- --- --- 0 28 VRMS 

-90 +90 DEG YA\'/ 

-180 +180 DEG ROLL 

0 360 DEG P J TC~I 

GG2 137V MG SVO ERR IN 4 3-1/2-1 --- - 3 +3 VRMS --·--

GG2 142V MG RSVR OUT SI N 2-3/'t-3 --- -2 0 .25 +20.25 VRMS ---

GG2 143V MG RSVR OUT COS 1-511-4 --- - 20 . 25 +20.25 VRMS -- -

GG2 152V MG R"vR OUT SI N X --- - -- --- 0 28 VRMS 

-90 +90 DEG YAVI 

-180 + 180 DEG ROLL 

0 360 DEG PI TCH 

GG2 153V MG RSVR OUT COS X --- --- --- 0 28 VRMS 

- 90 +90 DEG YAVI 

- 180 +180 DEG ROLL 

0 360 DEG PITCH 

9-24 

LM- 8 
BAS I C 

REFERENCE 
DWG ZONE 

6. 3 Q z9 

6. 3 M Z s 

6. 3 KZS 

6. 3 KZ6 

6. 2 K Z 4 

N/A 

N/A 

N/A 

N/A 

N/A 

10. 7 DZ4 

10. 12 FZ 4 

10 . 7 EZ8 

10. 7 EZ9 

10. 7 s Z6 

10 . 7 s z9 

10 . 11. 1 oz9 

10 . 11. l MZ7 

10 . 11. 1 N Z7 

10. 11. 1 J Zi 

10. 11. 1 D Z7 

10 . 11. l D Z7 

N/A 

N/A 

10 . 11. 1 I Zl 

10 . 11. 1 DZ6 

10. 11 . 1 DZ6 

N/A 

N/A 



MEAS ID MEAS DESCR IPTION 

GG2167V OG SVO ERR IN 4 

GG2172V OG RSVR OUT SIN 

GG2173V OG RSVR OUT COS 

GG2182V OG RSVR OUT S IN 

GG2183V OG RSVR OUT COS 

GG2217V P!TCl1 ATT ERR 
(PGNS) 

GG22 19V PITCH ATT ERR 

GG2247V ROLL ATT ERR 
(PGNS) 

GG224 9V YAW ATT ERR 

GG2277V YAW ATT ERR 
(PGNS) 

GG2279V ROLL ATT ERR 

GG2300T PIPA TEMP 

GG3304V RR SHFT S IN 

GG3305V RR SHFT COS 

GG33 24V RR TRUN SIN 

GG3325V RR TRUN COS 

GG9001X LGC WARNI NG 

GG9002X l SS WARN ING 

GHl204X OUT DET 

GH 1214X AUTO ON 

GH l 217X AUTO OFF 

GH 1230X APS ARM 

GH1240V X TRANS CMD 

GH12'1IV y TRANS CMD 

GH1242V z TRANS CMD 

GH1247V YAW ERR CMD 

GH1248V P !TCli ERR CMD 

GH1249V ROLL ERR CMO 

GH1260X APS ON 

GH1 283X ABORT STAGE CMD 

TABLE 9- IV. - TELEMETERED AND DISPLAYUJ PARAME TERS - CONTI NUED 

RSS DNBOARD RSS 
PAM LOCA TI ON SCERA LOCATION TM DAT A RANGE ACC DI SPLAY RANGE ACC 
PAM NO/ SEQ NO SCERA/ LOC LOW HIGH UNITS PCT LOW HI GH EU 

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

3-4 --- -20. 25 +20. 25 VRMS ---
1-3/ 1-8 --- -20. 25 +20 . 25 VRMS - --

--·- --- --- 0 28 VRMS 

-90 +90 DEG YAW 

-18 0 +180 DEG ROLL 

0 360 DEG P ITCH 

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

- 90 +90 DEG YAVI 

-180 +180 DEG ROLL 

0 360 DEG P ITCH 

--- - -- ---

4-4 --- -5 +5 VRMS ---

--- --- ---

4-5 --- -5 +5 VRMS ---

--- --- ---

2-4 --- -5 +5 VRMS ---

1- 11 /3- 14 --- 1,2 0 140 DEG F ---

1-4 --- - 21. 5 +21. S VRMS ---

3-3 --- -21. 5 +21.5 VRMS ---

4-3 --- -2 1. 5 +21. 5 VRMS ---

3-3 --- -21. 5 +21. 5 VRMS ---

--- 2/ 3 I = \·/ARN I NG ---

--- 2/3 I = WARN I NG ---

--- 2/14 I = OUT ---

--- 2/14 I = ON ---

--- 2/14 I = OFF ---
·-----

--- 1/3 I = ARM ---

1~3 2/17 - 10 +10 VDC ---

1- 3 2/17 - 10 +10 VDC ---

1-3 2/17 - 10 +10 VDC ---

4-4/1- 12 2/18 - 13 +13 voe I. I ---

2-4/1- 12 2/18 - 13 +13 voe 1. 1 ---
2- 4/1 - 13 2/1 8 - 13 +13 voe I. I ---

--- 2/2 I = ON ---

--- 2/1 4 I = STAGE ---

9-25 

LM-3 
UAS I C 

REFERENCE 
D\>.G ZONE 

10. 11. l 1z1 

10. 11. 1 DZ4 

10.11. I DZ4 --

N/A 

N/A 

N/A 

·-
10. 11. 2 FZ 5 

N/A 

10. 11. 2 FZ 5 

N/A 

10. 11. 2 Gl5 

10 . 11. l I Z 7 

10 .1 4 BZ3 

10 . 14 B l3 

10 . 14 c Z3 

10.14 cv 
10. 13 . 2 BZ6 

10 . 13. 2 c z 8 

10 . 20 RZ 7 

10 . 21 s zg 
10. 21 s Z7 

10. 24 K Z S 

10 . 20 K Z4 

10 . 20 K ZS 

10. 20 K Z6 

10 . 20 LZ7 
10. 20 MZ4 

10. 20 MZ 3 

10. 24 E Z& 

10 . 24 s Z4 



TABLE 9-IV . - TELEMETERED AND DI SPLAYED PARAMETERS - CONTINUED 

PAM LOCATION 
MEAS ID MEAS DESCRIPTION PAM NO/ SEQ NO 

GHJ 286X ENG FI RE OVERRIDE ---

GHl301X DPS ON ---

GH l 311V MAN THRUST CMD 4-lQ 

GHl313V PITCH GOA POS 3-3/1-6 

GH1314V ROLL GOA POS 4-3/1-S 

GHI323X P TRM FA I L ---

GH1330X R TRM FA IL 
-

GH 1331V AUTO THRUST CMD 4-3/3-15 

GHl348X DPS ARM ---

Gli l40JV RGA SP MTR A-8 ---

GH1402V RGA SP MTR B-C ---

GH 1403V RGA SP MTR C-A ---

GH140SV RGA PICKOFF EXC I T ---

GH1406V +is voe SUP ---

GH 1407V -1s voe SUP ---

GHl408V 4. 3 voe SUP ---

GH1418V JD B4U OUTPUT ---

GHJ419V JD A4D OUTPUT ---

GH 1420V JD B4F OUTPUT ---

GH l421V JD A4R OUTPUT ---

GH1422V JD A3U OUTPUT ---

GH1423V JD B3D OUTPUT ---

GH 1424V JD B3A OUTPUT ---

GH142SV JD A3R OUTPUT ---

GH1426V JD B2U OUTPUT ---

GH 1427V JD A2D OUTPUT ---

GH 1428V JD A2A OUTPUT ---

GH1429V JD B2L OUTPUT ---

GH1430V JD AIU OUTPUT ---
-· 

GH1431V JD BID OUTPUT ---

GH 1432V JD Alf OUTPUT ---

GH!433V JD BIL OUTPUT ---

GH 14SSV YA\v ATT ERR 4-4/ 3-3/1-6 

JNPUT RANGE RSS ERROR 

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

±87 MV 
±98 MV 
±133 MV 
±J48 MV 
±166 MV 

SCERA LOCATION 
SCERA/LOC 

2/14 

213 

1/15 

2/9 

2/9 

2/3 

2/3 

I/IS 

1/3 

217 

2/7 

217 

1/17 

2/ 19 

2/19 

2/8 

1/4 

1/4 

1/4 

1/4 

1/ 4 

1/4 

1/4 

1/4 

1/2 

1/2 

1/2 

1/2 

1/2 

1/2 

1/2 

1/2 

2/9 

RSS ONBOARD 
TM DATA RANGE ACC DISPLAY RANGE 

LOW HIGH UNITS PCT LOW HIGH 

1 = ON ---

I - ON ---

0 14.6 voe 10 . 0 JOO PCT 
MAX 

-15 +IS VRMS 4. 5 ---

AT 0 VRMS ERROR 
IS .4 VRMS 

-15 + I S VRMS 4 . 5 ---

AT 0 VRMS ERROR 
I S . 4 VRMS 

I = FAIL 

I = FAIL 

0 12 voe 13. 0 100 PCT 
MAX 

1 = ARM ---
-

--- ---

--- ---

--- ---

--- -- -

--- ---

--- ---

--- ---

1 = ON ---

1 = ON ---

I = ON ---

I = ON ---

I = ON ---

I = ON ---

I = ON ---

I = ON ---

I = ON ---

I = ON ---

I = ON ---

I = ON ---

I = ON ---· 

1 = ON ---

I = ON ---

1 = ON ---

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

9-26 

RSS 
ACC 
EU 

3.1 

3 . 2 
~\i\X 

LM-8 
~ASIC 

REFERENCE 
DWG ZONE 

J O. 21 NZ3 
JO. 24 KZ8 

10. 21 EZ 6 

10. 23 IZ4 

JO . 22 I Z 3 

JO. 22 I ZS 

10. 22 BZ2 

10. 22 BZ 6 

10 . 23 IZ4 

10. 21 LZ6 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

10. 20 FZ8 

J O. 20 FZ8 

10. 20 FZ8 

10. 20 FZ 8 

10. 20 FZ8 

10 . 20 FZ8 

10 .20 FZ8 

10. 20 F 28 

10. 20 FZ8 

10. 20 FZ8 

10 . 20 FZ8 

10 . 20 FZ8 

10. 20 FZ8 

10. 20 FZ8 

JO . 20 FZ8 

10 . 20 FZ8 

J O. 20 sZ6 



TABLE 9-IV .- TELEMETERED AND DISPLAYED PAR.Ai'1ETERS - CONTI NUED 

PAM LOCATION 
MEAS ID MEAS DESCR IPTION PAM NO/SEQ NO 

GH1456V P ITCH ATT ERR 4-4/ 2- 411- 8 

GH14 57V ROLL ATT ERR 2-4/1-3/1-10 

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

GH1 462V RGA PITCH RATE 2-3/3-5 

GH1 463V RGA ROLL RA TE 2- 3/ 3-4 

GH1488V PRIME - 4. 7 VDC ---
-· 

GH1489V BACKUP - 4. 7 voe ---

GH 1493V +6 voe SUPP LY 

GH1 494V -6 voe SUPPLY 

GH1497V YA\•/ RGA S JG 

GH 1498V PITCH RGA S IG 

GH 1499V RO LL RGA S IG 

GH16 03X WI DE DBND 

GH1 62 1X AGS SE L 

GH1628X ROLL PLSD/D IR 

GH 1629X PITCH PLSD/D IR 

GH 1630X YAW PLSD/ DIR 

GH 1641X AGS MODE AUTO 

GH1642X AGS MODE ATT 
HOLD 

GH1643X PGNS i"ODE AUTO 

GH1644X PGNS i"ODE A TT HOLD 

GH189 3X X TRANS OVERRIDE 

GH1 896X UNBAL CPLS 

GIOOOlX AGS DATA 

r.13151V VOLT S IN ALPHA 

GI 3152V VOLT COS ALPHA 

Gl3153V VOLT S IN BETA 

Gl 3154V VOLT COS BETA 

c;13155v VOLT S IN GAM 

c;13 156v VOLT COS GAM 

GI 3166V VOLT EX (YAW) 

GI3167V VO LT EY (PITCH) 

INPUT RANGE 

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

RSS ERROR 

±87 MV 
±98 MV 
±1 33 MV 
±148 MV 
±166 MV 

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

SC ERA LOCATION 
SCERA/ LOC 

2/9 

2/10 

2/ 10 

2/10 

2/10 

2/15 

2/15 

2/ 19 

2/ 19 

---

-
---

---

1/3 

2/:1 

2/13 

2/ 13 

2/13 

2/12 

2/12 

2/14 

2/14 

1/ 3 

2/14 

---

---

---

---

---

---

---

---

---

9-27 

RSS ON BOARD RSS 
TM DATA RANGE ACC DISPLAY RANGE ACC 

LOW HIGH UNITS PCT LOW HI GH EU 

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

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

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

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

---

--- - 25 +25 DEG/SEC l~X 

--- -25 +25 DEG/SEC ~X 

--- -25 +25 DEG/SEC ~X 

1 = WIDE ---
0 = NARROW 

1 = AGS SE L ---
0 = PGNS SE L 

l = ON (IN) ---

l = ON ( IN) ---

l = ON (IN) ---

1 = ON 

1 = ON 

1 = ON 

1 = ON 

1 = OFF ---

1 = ON (YES) ---

AGS CMPTR DATA ---

--- -180 +1 80 DEG 0. 5 

--- -180 +180 DEG 0 . 5 

--- 0 360 DEG 0 . 5 

--- 0 360 DEG 0 . 5 

--- -90 +90 DEG 1. 0 

--- -90 +90 DEG I. 0 

--- - 15 +1 5 DEG ~ : ~ ~~ ~~ i 
--- -15 +1 5 DEG 

1.0 MIN DB 
2.5 MAX DB 

LM-8 
BAS IC 

REFERENCE 
DWG ZONE 

10 . 20 S Z4 

10. 20 s z2 

10. 20 TZ 5 

IO . 20 TZ4 

10. 20 T Z 2 

N/A 

N/A 

N/A 

N/A 

IO. 20 s z 5 

10. 20 SZ3 

10 . 20 s z 1 

10 . 20 0 21 

10 . 20 TZl 

10 . 20 023 
10. 20 oZ5 

10. 20 LZ8 

10. 20 s z9 

10 . 20 RZ9 

10. 20 J Z 8 

10. 20 J Z 8 

10 . 20 o z9 

10. 20 FZ9 

10 . 19 oz5 

10.19 c z 2 

10 . 19 c z 2 

10 . 19 c Z2 

10. 19 c z2 

10.1 9 c z2 

10. 19 c z 2 

10 . 18 FZS 

10. 18 F 25 



TA8LE 9-IV.- TELEMETERED AND DISPLAYED PARAMETERS - CONTINUlD 

RSS ON BOARD RSS 
PAM LOCATI ON SCERA LOCATION TM DATA RANGE ACC DISPLAY RANGE ACC 

MEAS JD MEAS DESCR l PT! ON PAM NO/SEQ NO SCERA/ LOC LOW HIGH UNITS PCT LOW HIGH EU 

GJ 3168V VOLT EZ (ROLL ) --- --- --- -IS +lS DEG 1.0 MIN DE 
2.S MAX DE 

GI 3203H POS ALT --- --- --- 0 so , 000 

GI 3204L VEL ALT RATE --- --- --- -700 700 FT /SEC 0, 04 

GI320SL. VEL VY (LAT VEL) --- --- --- -200 +200 FPS 2 . 0 

:G! 32 14V +28 VDC ASA --- 2/ I S --- C&W 

Gl321SV +12 VDC ASA --- l/ IS --- C&W 

GI 3232X AEA TST MOD FA! L --- 1/4 --- C&W 

Gl3233F ASA FREQ --- 1/16 --- C&W 

GI3301T ASA TEMP 4-9/2-9 1/10 20 200 DEG F 2. 2 ---

GI 330SX AGS WARMUP --- 2/2 I = WARMUP ---

Gl3306X AGS STBY --- 2/13 I = STBY ---

GL0300 FRAME SYNC & ID --- --- --- ---

G~0302 FORMAT JD --- --- --- ---

GL0400X PCM DSC FAIL I --- 1 = FAIL ---

GL040 1V CAL SS PCT 3-S/1-4 --- 0 S. 00 VDC 0. so ---

GL0402V CAL lS PCT 3-S/4-S --- 0 S.00 VDC 0 . so ---

GL0 422V PCM DSC FA! L 2 1,13 --- 0 s voe ---

GL0423X PCM DSC FA I L 3 2-9 --- 0 s voe ---

GLOSOIW MET --- --- --- 40 DAYS --- ---

GL4026X CES AC PWR FA! L --- 2-2 0 = FA IL ---

GL4027X £ES DC PVIR FA! L --- 2-2 0 = FA IL ---

GL~028X ASA PWR/AEA FA I L --- 2-2 0 = FAIL ---

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

GL40S4X C&W PWR FAI L --- 2-12 0 = FA I L ---

GL4069X '\A.STER ALARM ON --- 2-2 0 = ON 

GL827ST ~TG TEMP 4-IS 2/6 -200 +S O~ DEG 

GL9002U jo,sc TNKS H20 QNT --- --- --- C&VI ONLY 

GL9011W M ELAPSED TIME --- --- --- 0 1000 HRS I. 7 

GL90 12W -=VENT TIME --- --- --- 0 60 MIN 0. 8 

GL9013A tfHR/WElGHT RATIO --- --- --- 0 6 LNRG S. 0 MAX 

GMSOOOU !LAND GEAR DEPLOY --- 1/13 I = DEPLOY ---

GN7S21X R RANGE BAD --- 2/2 1 = BAD ---

GN7S23L R VXA A VE L --- --- --- -700 +700 FT /SEC 

GN7S2 4L R VYA A VEL --- --- --- -200 +200 FT /SEC 

GN7S2SL R VZA A VE L --- --- --- -200 +200 FT /SEC 

9-28 

LM--8 
BASIC 

REFERENCE 
DWG ZONE 

10: 18 FZS 

10: 18 FZ2 

10: 18 FZ2 

IQ : 18 GZ4 

10: 17 J 26 

10: 17 J 26 

10: 17 J Z6 

10: 17 J 26 

10: 17 JZu 

10 . 17 026 

10. 17 027 
9. 1 D 24 

9, 1 DZ4 

9. I HZ6 

9. 1 HZ2 

9. I HZ l 

9.1 HZ6 

9 .1 H Zs 

9.1 E 26 

10: 17 G 24 

10: 17 GZ4 

10: 17 027 

9.6 I Z4 

9.4 E 24 

9 , 4 c Zs 

N/A 

9. 6 027 

3. 2 BZ 6 

3 . 2 sZ 3 

N/A 

4.1 D 26 

10. 16. 2 c 26 

N/A 

N/A 

N/A 



I 
TAoLE 9-JV ,- TELEMETEREU Af jD DI SPLAYED PARM1ETERS - c.uNTl ~.UED 

PAM LOCATI ON SCERA LOCATI ON TM DATA RANGE 
MEAS ID MEAS DES CR I PT! ON PAM NO/ SEQ NO SCERA/ LOC LOW HI GH UNITS 

GN7S27H POS LR RNG DATA --- --- ---
GN7S 4SE VEL XMTR PWR OUT --- --- ---

~N7S46E ALT XMTR PWR OUT --- --- ---
GN7SS7X LR VEL BAD --- 2/ 2 1 = BAD 

· GN7S63T LR ANT TEMP 4- 14/ 2- 12 1/ 21 -200 +200 DEG F 

GN76091i RR SHFT ANG LE l X --- --- ---
GN76 10 RR SHFT ANG RA TE --- --- ---
GN76 11H RR TRUN ANG LE l X - -- - -- ---

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

GN76 13H RR RANGE --- --- -- -

GN7 6 I 4L RR RNG RATE --- --- ---
-· 

GN7 621X RR NO TRACK --- 2/ 2 1 = NO TRACK 

GN7642E RR P\vR OUT --- --- ---

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

GN7646V RR A TM OUT SHAFT --- --- ---

GN7648V RR A TM OUT (AGC ) --- --- ---

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

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

GP0002 APS HE 2 PRESS 2- 9/4-11 1/19 0 400 0 PS IA 

GP001 8 APS HE REG PRESS 2- 8 --- 0 300 PS IA 

GP002SP APS HE REG PRESS 3-7 1/ 8 0 300 PSIA 

GP020 !T APS HE 1 TEMP 1-1 1/3- 14 2/2 1 -200 +200 DEG F 

GP0 202T APS HE 2 TEMP 2-S / 4-7 2/ 21 -200 +200 DEG F 

GP0 318X APS HE 1 CLSD --- 1/1 2 1 = CLSD 

GP0 320X APS HE 2 CLSD --- 1/12 I = CLSD 

GPO SO IP F. T. UL LAGE PRESS --- --- ---

GP0 71 8T APS FUEL TEMP 3-11 1/9_ 20 120 DEG F 

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

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

GP12 18T APS OX TEMP 4-1 3/2-11 1/9 20 120 DEG F 

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

GP I SO I P APS FUEL PRESS 2-8/ 4- 10 1/ 19 0 2SO PS IA 

GPI S03P APS OX PRESS 4-9/2- 10 1/1 9 0 2S O PS IA 

GPQ Ol OP APS TCP 2-1 3/ 3- l S/ 3-2 --- 0 l SO PS IA 

GP29 97U APS PROP VLVS --- 2/1 4 l = MI SMATCH 
GP2 998U 6 POS 2/14 

GQ3 01 SP DPS START TANK P 3-8 --- 0 17S O PS IA 

"ERRORS ARE BASED UPON THE OPERATING TEMPERATURES RANG E OF THE ASCE NT ENGINE. 

0-200°F 
200 -3S0° F 
3SO- s oo° F 

PCM 

2 . l S 
4 . 10 
7. OS 

ENG UNITS 
S . 38 PS l A 

10 . 2S PSIA 
17 . 63 PSIA 
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RSS ON BOARD RSS 
ACC DI SPLAY RANGE ACC 
PCT LOW HIGH EU 

0 60.S KFT 

0 SOO MW I. 8 

0 SO D MW I. 8 

---

1. 7 - 100 +200 2 . 9 

-so +SO DEG 6 . 4 MAX 

-20 +20 MR 4 . S MAX 

- so +SO DEG 6 . 4 MAX 

- 20 +2 0 MR 4 . S MAX 

0 400 NM 10.MAX 

-70 0 +700 FT / SEC O. 1 

---

0 SOD MW 3S MAX 

0 s.o voe 40 MAX 

0 s. o voe 40 MAX 

0 s.o voe 40 MAX 

1. 7 - 100 +200 2 . 9 

2. 0 0 4000 2. 0 

2. 0 0 4000 2 . 0 

I. 9 ---

2. 0 ---

I. 7 -200 +200 DEG F I. 7 

I. 7 -200 +2 00 DEG F I. 7 

- - -

---

0 +3 00 PS IA 2. 7 

2. 8 40 100 DEG F S. 0 

---

0 300 PS IA 2. 7 

2.8 40 100 DEG F 5, 0 

---

.. 

.. 

2.1 ---

---

I. 9 0 17 SO I. 8 

LM-8 
BASI C 

REFERENCE 
DWG ZONE 

N/A 

N/A 

N/A 

10 . 16 . 1 FZJ 

10. 16 . 1 s z 3 

N/A 

NIA 

NIA 

N/A 

N/A 

N/A 

10. 14 KZ2 

N/A 

N/A 

N/A 

N/A 

10. 14 TZ 3 

1I. 2 P Z 2 

1 I. 2 o Z 6 

1I. 2 K Z7 

11. 2 KZ 2 

12 . 2 o Z3 

12 . 2 o Z6 

12. 2 M Z 3 

12. 2 MZ 6 

12. 2 I Z7 
12 . 2 I Z6 

12 . 2 HZ 6 

12. 2 I Z2 
12. 2 IZ2 

12 . 2 H Z2 

12 . 2 GZ7 

12 . 2 GZ2 

12. 2 BZ S 

12 . 2 023 

11. l T Z7 



TAbU:: Y- I V.- TtLEMETERED AND DISPLAYED PAR!'METERS - CONTI NUE[! 

RSS ON BOARD 
PAM LOCAT ION SCERA LOCATION TM DATA RANGE ACC DI SPLAY RANGE 

MEAS ID MEAS DESCRI PTI ON PAM NO/SEQ NO SCERA/ LOC LOW HIGH UNITS PCT LOW HI GH 

GQ3018P DPS HE REG PRESS 4-8 1/ 19 0 300 PSIA 2. 0 ---

GQ3025P DPS HE REG PRESS 4- 11 --- 0 300 PSIA l. 9 ---

GQ3435P DPS HE PRESS 3-6/1-6 --- 0 2000 PS I A l. 4 ---

GQ3436P HE SUPPLY TANK --- --- --- 0 2000 PS I A 

GQ3501P ULLAGE FUEL TANK --- --- --- 0 300 PS IA 

GQ3603Q DPS FUEL l QTY 1-1/4-11/2- 9 --- 0 95 PCT l. 2 SELECTED 

GQ3604Q DPS FUEL 2 QTY 3-2/4-9/2-10 --- 0 95 PCT l. 2 SELECTED 

GQ3605Q DPS FUEL QTY SEL --- --- --- 0 95 PCT 

GQ3611P DPS FUEL PRESS 3-6/4-1/1-1 --- 0 300 PSI A l. 9 ---

GQ3718T DPS FUEL l TEMP 4-6/2-7 1/9 20 120 DEG F 2. 8 40 100 DEG F 

GQ3719T DPS FUEL 2 TEMP 2-11/4-13 1/9 20 120 DEG F 2. 8 40 100 DEG F 

GQ'tOOlP OX NO. l ULLAGE --- --- --- 0 300 PS IA 

GQ4103Q DPS OX 1 QTY 4-1/2-13/4-12 --- 0 95 PCT l. 2 SE LECTED 

GQ4 104Q DPS OX 2 QTY 3-2/2-11 /4-15 --- 0 95 PCT l. 2 SELECTED 

GQ4 105Q DPS OX QTY SEL --- --- --- 0 95 PCT 

GQ4111P DPS OX PRESS 3-6/2-1/1-2 --- 0 300 PSlA l. 9 

GQ4218T DPS OX l TEMP 1-5/3-8 1/10 20 120 DEG F 2.8 40 100 DEG F 

GQ4219T DPS OX 2 TEMP 1-6/3-8 1/10 20 120 DEG F 2.8 40 100 DEG F 

GQ4455X DPS PROP LO --- 2/12 LOW = I ---

GQ6510P DPS TCP 1-8/3-10/2-2 --- 0 200 PSIA l. 9 0 100 PCT 

GQ6806H VAR !NJ ACT POS 4-1/2-14/4- 2 --- 0 100 PCT l. 9 
---

GR1085Q RCS PROP A QTY 3- 14/1-12 --- 0 108 PCT 4. 0 0 100 PCT 

GRI095Q RCS PROP B QTY 3-13/1-11 --- 0 108 PCT 4. 0 0 100 PCT 

GRllOlP RCS A HE PRESS 2-11/4-14 1/6 0 3500 PS l A 2. 0 0 3500 PS IA 

GR 11 02P RCS B HE PRESS 4-12/2-12 1/6 0 3500 PS IA 2 . 0 0 3500 PS IA 

GR 1201P RCS A REG PRESS 4- 11 /3-1 1 1/6 0 350 PS IA 2. 0 0 350 PS IA 

GR1202P RCS B REG PRESS 4-13 1/6 0 350 PSIA 2. 0 0 350 PSIA 

GR2 121T RCS A FUEL TEMP 2-8 2/20 20 120 DEG F 2. 8 20 120 DEG F 

GR2122T RCS B FUEL TEMP 2-8 2/20 20 120 DEG F 2. 8 20 120 DEG F 

GR2201P A FUEL MFLD PRESS 3-6/1-7 --- 0 350 PSIA l. 9 0 350 PS IA 

GR2202P B FUEL MFLD PRESS 1-5/3-8 --- 0 350 PS IA l. 9 0 350 PSIA 

GR320 1P A OX MFLD PRESS 3-7/1-7 --- 0 350 PSIA l. 9 0 350 PSIA 

GR3202P B OX MFLD PRESS 1-6/3-8 --- 0 350 PS!A l. 9 0 350 PS!A 

9-30 

RSS 
ACC 
EU 

l. 3 

2. 6 

l. 2 

5. 0 

s. 0 

2. 7 

l. 2 

s. 0 

s. 0 

2 . 7 

4 . 5 

4.5 

2 . 60 

2. 60 

2. 60 

2. 60 

3. 4 

3. 4 

10. 2 

10. 2 

10. 2 

10. 2 

LM-8 
BASIC 

REFERENCE 
DWG ZONE 

11. l QZ3 

11. I QZ6 

11. l HZ7 

11. l H Z7 

11. I KZ6 

11. l LZ6 

11. l LZ6 

11. l LZs 

11. l HZ6 

11. l JZ7 

11. 1 JZs 

11. 1 KZ3 

11. I KZ6 

11. I K Z6 

11. l Lls 

11. l G Z2 

11. I J Z3 

11. l J Zi 

11. l LZS 

11. 1 cZ4 

11. I E Z3 

12. 2 HZ9 

12 . 2 HZ9 

12. 2 J Zs 

12. 2 G l8 

12. 2 I Z 6 

12. 2 GZ6 

12. 2 J Zs 

12. 2 GZS 

12. 2 1Z3 

12. 2 GZ4 

12. 2 IZ4 

12. 2 H/4 

-



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

RSS DN BDARD 
PAM LOCATION SCERA LOCATION TM DATA RANGE ACC DISPLAY RANGE 

MEAS ID MEAS DESCRIPTION PAM NO/SEQ NO SCERA/LDC LOW HIGH UNITS PCT LOW HIGH 

GR503 1X RCS TCP B4U --- 1/11 1 = ON ---
GR5 03 2X RCS TCP A4D --- 1/11 1 = ON ---
GR5033X RCS TCP B4F --- 1/11 I = ON ---
GR5 034X RCS TCP A4R --- 1/11 I = ON ---
GR5035X RCS TCP A3U --- 1/11 I = ON ---
GR5036X RCS TCP B3D --- 1/11 I = ON ---

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

GR5 038X RCS TCP A3R --- 1/11 I = ON - - -

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

GR5040X RCS TCP A2D --- I / II I = ON ---

GR50 41X RCS TCP A2A --- 1/3 I = ON ---

GR50 42X RCS TCP B2 L --- 1/3 I = ON ---

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

GR5044X RCS TCP BID --- 1/ 3 l = ON ---

GR5045X RCS TCP Al f --- 1/3 I = ON ---

GRS0 46X RCS TCP BI L --- 1/3 l = ON ---

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

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

GR60 03T QUAD 2 TEMP 4- 10 1/20 20 200 DEG F 2. 2 20 200 DEG F 

GR6004T QUAD l TEMP 4- 10 1/20 20 200 DEG F 2. 2 20 200 DEG F 

GR9609U RCS MAIN A CLSD --- 1/1 2 l = CLSD ---
1/12 

GR96 10U RCS MAIN B CLSD --- 1/12 I = CLSD ---
1/1 2 

GR9613U A/B XFEED OPEN --- 1/1 3 l = OPEN ---

GR9631U ASC FEED A FU OPN --- 1/1 3 I = OPEN ·---

GR963 2U ASC FEED B FU OPN --- 1/1 3 l = OPEN ---

GR96 41U ASC FEED A OX OPN --- 1/12 I = OPEN ---

GR964 2U ASC FEED B OX OPN --- 1/12 I = OPEN ---

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

GR9662U B4 ISO CLSD --- 1/13 1/14 I = CLSD ---

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

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

GR 966 5U A2 I SO CLSD --- I / 13 1/ 14 l = CLSD ---

GR9666U B2 ISO CLSD --- 1/1 3 1/14 l = CLSD ---

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

GR 9668U Bl ISO CLSD --- I / 13 1/14 I = CLSD ---

9-31 

RSS 
ACC 
EU 

7 .10 

7 .10 

7. IO 

7 .10 

LM-8 
BASIC 

REFERENCE 
Dv/G ZONE 

12. 2 c Z2 

12.2 NL I 

12. 2 ·BZ I 

12. 2 NZ2 

12. 2 NZ4 

12 . 2 c b 

12. 2 c 24 

12.2 N Z3 

12. 2 c Z7 

12 .2 NZ S 

12.2 NZ G 
--

12. 2 c Z s 

12.2 NZ9 

12. 2 c z s 

12 . 2 NZ7 

12 .2 c z9 

12 . 2 cz2 

12. 2 c 24 

12. 2 DZ6 

12. 2 DZB 

12.2 FZS 

12 . 2 KZ s 

12 . 2 IZ 2 

12 .2 HZ 2 

12 . 2 KZ2 

12 . 2 FZ2 

12. 2 G 22 

12.2 MZ2 

12. 2 DZ2 

12. 2 MZ4 

12 . 2 DZ4 

12 . 2 MZ G 

12. 2 DZ 6 

12. 2 MZB 

12.2 DZ a 



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

RSS DN BDARD 
PAM LOCATION SCERA LOCATION TM DATA RANGE ACC DISPLAY RANGE 

MEAS ID MEAS DESCRIPTION PAM NO/SEQ NO SCERA/LDC LOW HIGH UNITS PCT LOW HIGH 

GR503 1X RCS TCP B4U --- 1/11 1 = ON ---
GR5 03 2X RCS TCP A4D --- 1/11 1 = ON ---
GR5033X RCS TCP B4F --- 1/11 I = ON ---
GR5 034X RCS TCP A4R --- 1/11 I = ON ---
GR5035X RCS TCP A3U --- 1/11 I = ON ---
GR5036X RCS TCP B3D --- 1/11 I = ON ---

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

GR5 038X RCS TCP A3R --- 1/11 I = ON - - -

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

GR5040X RCS TCP A2D --- I / II I = ON ---

GR50 41X RCS TCP A2A --- 1/3 I = ON ---

GR50 42X RCS TCP B2 L --- 1/3 I = ON ---

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

GR5044X RCS TCP BID --- 1/ 3 l = ON ---

GR5045X RCS TCP Al f --- 1/3 I = ON ---

GRS0 46X RCS TCP BI L --- 1/3 l = ON ---

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

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

GR60 03T QUAD 2 TEMP 4- 10 1/20 20 200 DEG F 2. 2 20 200 DEG F 

GR6004T QUAD l TEMP 4- 10 1/20 20 200 DEG F 2. 2 20 200 DEG F 

GR9609U RCS MAIN A CLSD --- 1/1 2 l = CLSD ---
1/12 

GR96 10U RCS MAIN B CLSD --- 1/12 I = CLSD ---
1/1 2 

GR9613U A/B XFEED OPEN --- 1/1 3 l = OPEN ---

GR9631U ASC FEED A FU OPN --- 1/1 3 I = OPEN ·---

GR963 2U ASC FEED B FU OPN --- 1/1 3 l = OPEN ---

GR96 41U ASC FEED A OX OPN --- 1/12 I = OPEN ---

GR964 2U ASC FEED B OX OPN --- 1/12 I = OPEN ---

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

GR9662U B4 ISO CLSD --- 1/13 1/14 I = CLSD ---

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

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

GR 966 5U A2 I SO CLSD --- I / 13 1/ 14 l = CLSD ---

GR9666U B2 ISO CLSD --- 1/1 3 1/14 l = CLSD ---

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

GR 9668U Bl ISO CLSD --- I / 13 1/14 I = CLSD ---

9-31 

RSS 
ACC 
EU 

7 .10 

7 .10 

7. IO 

7 .10 

LM-8 
BASIC 

REFERENCE 
Dv/G ZONE 

12. 2 c Z2 

12.2 NL I 

12. 2 ·BZ I 

12. 2 NZ2 

12. 2 NZ4 

12 . 2 c b 

12. 2 c 24 

12.2 N Z3 

12. 2 c Z7 

12 .2 NZ S 

12.2 NZ G 
--

12. 2 c Z s 

12.2 NZ9 

12. 2 c z s 

12 . 2 NZ7 

12 .2 c z9 

12 . 2 cz2 

12. 2 c 24 

12. 2 DZ6 

12. 2 DZB 

12.2 FZS 

12 . 2 KZ s 

12 . 2 IZ 2 

12 .2 HZ 2 

12 . 2 KZ2 

12 . 2 FZ2 

12. 2 G 22 

12.2 MZ2 

12. 2 DZ2 

12. 2 MZ4 

12 . 2 DZ4 

12 . 2 MZ G 

12. 2 DZ 6 

12. 2 MZB 

12.2 DZ a 



TABLE 9-IV.- TELEMETERED AND DISPLAYED PAR!'METERS - CONCLULJED 

RSS ON BOARD 
PAM LOCATION SCERA LOCATION TM DATA RANGE ACC DISPLAY RANGE 

MEAS ID MEAS DESCRIPTION PAM NO/SEQ NO SCERA/LOC LOW HIGH UNITS PCT LOW HIGH 

GT0441X DUA STATUS --- --- --- ---

GT0451H Y POS GIMB OUT --- --- --- -75 +255 DEG 

GT0 452H X POS G!MB OUT --- --- --- -75 +75 DEG 

GT0454T S-BND ANT TEMP 1- 10 2/2 1 -200 +200 1. 7 -100 +200 DEG F 

GT0504V S-BND RCVR AGC --- --- --- o 5 VDC 

GT0992B S-BND ST PH ERR 2- 14/2-3 --- -90 +90 KC lo . o ---

GT0993E S-BND XMTR PO 1-14 --- 0.3 1. 75 w 20. o ---

GT0994V S- BND RCVR SIG 4-13/2-13 1/5 o 5 VDC 10. 0 

-140 -50 DBM 

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

GY0201X ED RLY A Kl-K6 --- 1/1 2 - 1/14 1 = YES ---

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

GY023 1X ED RLY A K7-Kl5 --- l / 14 1 = CLSD ---

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

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

GT0625 VHF RCVR B AGC 4- 11 /2-9 --- 0.176 0.282 1.1 ---

9-32 

RSS 
ACC 
EU 

2.6 

3. 3 

2.9 

15. 5 

2. 1 

LM-8 
BAS I C 

REFERENCE 
DWG ZONE 

8.4 KZ7 

8.3 BZ 7 

8. 3 BZ7 

8. 3 BZ5 

8. 3 Ill 

8. 3 JZ 6 

8. 3 HZ5 

8 . 3 JZ7 

10. 21 sz 4 

4.1 DZ5 

4. 1 c Z5 

4.1 DZ3 

4. 1 cl3 

4.1 RZ2 



TA BLE 9-V. - SI GNAL CONDITIONING MEASUREMEN T ASS IGNMENTS 

SCERA I SCERA 2 

SC ERA SCERA SC ERA SC ERA 
LOCAT IO N MEASUREMENT LOCATI ON MEASUREMENT LOCATION MEASUREMEN T LOCATION 
ANO TYPE ELEC/C0"'1M ECS GNC PROP FIELD T ITLES C&W PCM OISP AND TYPE EL EC/COMM EC S GNC PROP FIELD TITL ES C&W PCM DISP AND TYP E EL EC/COMM ECS GNC PROP FJELD TITLES C&W PCM OISP AND TYPE E LEC/COMM EC S GNC 

LOC -1 LOC -1 2 GR9609U RCS MA IN A CL SO x LOC-1 LOC-12 GL4054X 
GSE SIGNAL GR9610U RCS MA IN B CLSO x GSE SIGNAL GF2936X 
CHECKOUT ISOLA TING GR9641U ASC FEED A OX OPN x x CHECKOUT ISOLATING 

DISCRETE GR9642U ASC FEED BOX OPN x x DISCRETE 
BUFFER OPEN x x BUFFER GH1642 
504-4 GP03 18X APS HE 1 CLSO x x 504-4 GH1641 

GP0320X APS HE 2 CLSD x x GC9961U 
GR9609U RCS MAIN A CLSO x x GC9962U 

INPUT SHOR TED x x GC9963U 
GR9610U RCS MAIN B CLSO x ·x GC9964U 

GY0201X ED RLYA Kl-K6 x x GC9965U 
GY0202X ED RLY B Kl-K6 x x GC9966U 

LOC-2 GH1426V JO B2 U OUT PUT x x LOC - 13 GR9661U M ISO CL SO x x LOC-2 GL4026X CE S AC Pl<\IR FAIL x LOC -13 GH1628X 
SIGNAL GH1 427V JO A20 OUTPUT x x SIGNA L GR9662U B4 IS O CLSD x x SIGNAL GL4028X ASA P\VR/AEA FAIL x SIGNA L GH1629X 
ISOLATION GH1428V JO A2A OUT PUT x x ISOLATING GR9663U A3 ISO CLSD x x ISOLATING GN7S21X LR RANGE BAD x I SO L ATI NG GF2935X 
DISCRETE GH1429V J D B2 L OUTPUT x x DI SCRETE GR9664U B3 ISO CLSD x x DISCRETE GN7557X LR VEL BAD x DISCRETE 
BUFFER GH1430V J D AlU OUT PUT x x BUFFER GR9665U A2 ISO CL SD x x BUFFER GN7621X RR NO TRACK x x BUFFER G l3306X 
504-2 GH1431 V JD BlD OUT PUT x x 504-4 GR9666U 82 ·1so CL SD x x 504 -3 GP0908X APS FUEL LO x x 504-5 GH1630X 

GH1433V JD Bll OUT PU T x x GR9bb7U A l ISO CL SD x x GP1408X APS OX LO x x GC9961U 
GH1432V JO Al f OUTPUT x x GR9bb8 U B l ISO CLSD x x GL40b9X MASTER ALARM ON x GC9962U 

GY0050X ABORT CMD x x GM5000U L AND GEAR DEPLOY x x OPEN x x GC9963U 
OPEN x x GR9631U ASC FEED A FU OPN x x GH1260X APS ON x x GC9964U 

GR9632U ASC FEED B FU OPN x x Gl3305X AGS WARMUP x x GC9965U 
GR9613U A/B XFEED OPEN x x GL4027X CES DC P\VR FAIL x GC996bU 

LOC-3 GH1603X MIN DB ND x LOC-14 GR9661U A4 ISO CLSD x LOC-3 OPEN x x LOC-14 GH1283X 
SIGNAL GH1230X APS ARM x SIGNAL GR96b2U 8 4 ISO CLSD x SIGNAL GF1 083X SU IT FAN I MA L x x SIGNAL GH12 BbX 
ISOLAT ING GR504 1X RCS TCP A2A x x ISOLA TI NG GR96b3U A3 ISO CLSO x ISO LAT ING GF998bU SE L GLY LEVE L LOW x x ISO LAT ING GH1643X 
DISCRETE GR 5042X RCS TCP B2L x x DISCRETE GR9664U B3 ISO CLSD x DISCR ET E GH130IX OPS ON x x DISCR ETE GH1 644X 
BUFFER GR5043X RCS TCP AI U x x BUFFER GR96bSU A2 ISO CLSO x BUFFER GHl b2 IX AGS SEL x x BUFFER GH1204X 
504-2 GR5044X RCS TCP BlD x x 504-5 GR96bbU B2 ISO CLSO x 504-3 GF1084X SU IT FAN 2 MA L x x 504-5 GH1214X 

GR5045X RCS TCP AlF x x GR9667U Al ISO CLSO x GL4047 BAT MAL x GH1Zl7X 
GR5046X RCS TCP B l l x x GR96b8U B l ISO CLSO x GF 3572X REPR ELEC OPEN x x GH189bX 

GH1348X DPS ARM x x GY0231X ED RLYAK7-Kl 5 x Gtll 3Z3X P TRM FA IL x x 
GH1893X X TRANS OVERR IDE x GYOZ32X ED RLY B K7-Kl5 x Gtll 330X R TR M FA IL x x 

GYOZOlX EDRLYAKl-K b x GG9001X LGC WARNING x x 
GY OZOZX ED RL Y B Kl-Kb x GG9002X ISS WARN ING x x 

LOC -4 Gl 3Z3ZX AEA TEST MODE FA IL x LOC-15 GH1 331 V AUTO THRU ST CMO x x LOC - 4 GC43b l X BAT l lHT AP x x LOC -1 5 GH1488V 
SIGNAL OPEN x ATTENUATOR GH1311V MAN THRUST CMD x x SIGNAL GC436ZX BAT 1 LCY.N TAP x x ATTE NUATOR GH1 489V 
ISO LATI NG GH14 18V JD B4U OUT PUT x x 50Z-Z GC0301 V CDR BUS VOLT x ISOLATING GC43b3X BAT 2 HI TAP x x 502-Z G l32 1 4V 
DI SCR ET E GHI4ZOV JO B4F OUT PUT x x G l 32 15V +12 voe ASA x DISCRETE GC43b4X BAT 2 HOW T AP x x GC 0302V 
BUFFER GH1419V JD MD OUT PUT x x BUFFER GC43b5X BAT 3 Ht TAP x x 
504-2 GHI4ZlV JO A4R OUT PUT x x 504-4 GC43bbX BAT 3 LOW TAP x x 

GH1422V JO A3U OUT PU T x x GC43b7X BAT 4 HI TAP x x 
GH14Z3V J O B30 OUT PUT x x GC43b8X BAT 4 LOW TAP x x 
GHI424V JO B3A OUT PUT x x GC4369X BAT S 8/U COR x x 
GH14Z5V JO A3R OUTPUT x x GC4370X BAT 6 NORM COR x x 

GC4371X BAT 5 NORM SE x x 
GC4372X BAT 6 B/U SE x x 

LOC-5 GF130 1P SU IT PRESS 1 x x LOC-16 GC0155F AC BUS FREQ x LOC-5 GF1241X SEC C02 SE L x LOC-16 GC0 20 1 V 
SIGNAL GF1521P COz PART PRESS 1 x FREQ TO DC Gl3Z33F ASA FREQ x x SIG NAL GF1221X SU IT DIV EGRESS x ATTENUATOR GC0202V 
ISOLAT ING GF9999U llzO SEP RATE 1 x CONVERTER OPEN ISOLAT ING GFlZ llX SU IT RLF CLSD x 502-Z GC0203V 
ANALOG GT0994V S-BAND RCVR SIG 1 x 505-1 DISCRETE GF12 12X SU IT RLF OPEN x GCOZ04V 
BUFFER BUFFER GF3071X DMD REG A CLSD x 
504-1 504-5 GF3070X DMD REG A CLSO/EGR x 

GF3073X OMO REG B CL SO x 
GF3075X OMO REG B CLSO/ EGR x 
GF1231X CABIN RET CLSO x 
GF1232X CAB IN RET OPEN x 
GF1201X COR SU IT DISC x 
GF1Z02X SE SU IT DI SC x 

1. MEASUREMENT NOT SIGNAL CONDITIONED IN SCERA 

LOC-6 GR 11 0 1P RCS A tt E PRESS 1 x x LOC- 17 GC0071 V AC BUS VO LT x LOC-b OPEN x LOC -1 7 GC0205V 
S IG NAL GRllOZP RCS B HE PRES S 1 x x AC T O DC OPEN x RES ISTANCE OPEN x ATTE NUATOR GH1240V 
IS OL ATI NG GR I 201P RCS A REG PRESS 1 x x CONVERT ER Gtll405V RGA EXCIT x TO DC GL827ST RTG TEMP x 502-2 GHI 241 V 
ANALOG GR120ZP RCS 8 REG PRESS 1 x x 503-Z CONVERTER GF4511 T PRI W/B H

2
0 TEMP x GH1 Z42V 

BUF FER 506-3 
504-1 

1. MEASUREMENT NOT SIGNA L CONDITIONED IN SCERA 

LOC-7 GF3582P ASC 1 Oz PRESS 1 x x LOC - 18 GCOISSF AC BUS FREQ x LOC -7 GH140l V RGA SP MTR A-B x LOC-18 GC0206V 
SIGNA L GF3583P A6C Z Oz PRESS 1 x x SIGNAL GC0071 V AC BUS VOLT x x AC TO DC GH140ZV RGA SP MTR B-C x ATTENUATOR GH1249V 
ISOL ATING GF458 I Q O[S HzO QTY 1 x x ISOLATING GC030! V CDR BUS VOLT x x CONVER TER GH1403V RGA SP MTR C-A x 502 -Z GH1247V 
ANA LOG GY0703U SEL ED BAT VOLTS x ANALOG GF4101P PRI 11

2
0 REG ll.P x 503-2 GH1248V 

BUFFER BUFFER 
504-1 

1. MEASUREMENT NOT SIGNAL CONDITIONED IN SCERA 
504-1 

L OC - 8 GF4582Q ASC 1 HzO QTY 1 x x LOC -1 9 GP0002P AP S HE 2 PRESS 1 x x LOC-8 GF3584P DES Oz PRESS x LOC-19 GH1406V 
SIGNAL GF4583Q ASC Z HzO QT Y 1 x x SIGNAL GQ3018P DPS HE REG PRESS 1 x DC GF3584P ~~i ~~t:~~s x x ATT ENUATOR GH1407V 
ISO L ATnJG GP0025P APS HE REG PRESS 1 x ISO LATI NG GP1501P AP S FUEL PRESS 1 x AMPLI FI ER GHI408V x 502-2 GH1493V 
ANALOG GPOOOlP APS HE 1 PRESS 1 x x ANALOG GP1503P APS OX PRESS I x 501-1 GCOJOZV LMP BUS VOLT x x GH1494V 
BUFFER BUFFER 
504-1 

1. MEASUREMENT NOT SIGNAL CONDIT IONED IN SCERA 
504-1 

r-.1EASUREMENT NO T SIGNA L CONDIT IONEO IN SCERA I. 

LOC-9 GQ371 8 T DPS FUE L 1 TEMP x x LOC-2 0 GRb002 T QUAD 3 TEMP x x LOC-9 GH1313 V PITC H GOA POS x LOC -2 0 GF2531 T 
RESISTANCE GQ37 19T DPS FUEL 2 TE MP x x RESISTANCE GR6003T QUA D 2 TEMP x x PHASE GH1314V ROLL GOA POS x RES ISTANCE 
TO DC GP07 18 T APS FUE L TEMP x x T O DC GRb004T QUAD 1 TE MP x x SEN SITIVE GH1455V YAW ATT ERROR x TO DC 
CONVER T ER GP1218T APS OX T EMP x x CONVERTER GRbOOl T QUAD 4 TEMP x x DEMODULATOR GH1456V PITCH ATT ERROR x CONVERTER GF2581T 
506-3 506-3 507-1 506-3 

LOC-10 GF9998U GLYTEMP x x x LOC-Zl GF1281T SUIT TEMP x x LOC-10 GH1457V ROLL ATT ERROR x LOC-21 
RESISTANCE Gl3301T ASA TEMP x RESISTANCE GF1651T CABIN TEMP x x PHA SE GH1461 V RGA YAW RATE x RESI STANCE GT0454T 
TO DC GQ42 18 T OP S OX 1 TEMP x x T O DC GN7723T RR ANT TEMP x x x SENSITIVE GH14 62 V RGA PITCH RATE x TO DC 
CO NVERTER GQ42 19 T OP S OX Z T EMP x x CONVERTER GN7563T LR ANT T EMP x x DEMODULATOR GH1463V RG A ROLL RATE x CO NVERTER 
506-3 506-3 507-1 506-3 

LOC-ll GR5031 X RCS T CP B4U x x LOC-Z2 LOC-ll LOC-2Z 
SIGNAL GR5032X RCS T CP A40 x x CAPPED CAPPED CAPPE D 
ISOLATING GR5033X RCS TCP B4F x x 
DISCRETE GR5034X RCS TCP A4R x x 
BUFFER GR5035X RCS TCP A3U x x 
504-2 GR5036X RCS TCP B3D x x 

GR5037X RCS TCP B3A x x 
GR5038X RCS TCP A3R x x I 
GR5039X RCS TCP BZU x x 
GR5040X RCS TCP AZU x x 



TAB LE 9-V. - SIGNAL CON DITI ON ING MEASUREMEN T ASS I GNMENTS 

SCERA l 

SC ERA SCERA 
MEASUREMENT LOCATION MEASUREMENT LOCAT ION 

GNC PROP FIELD TITL ES C&W PCM DISP AND TYPE ELEC/COMfl.I ECS GNC PROP FIELD TITLES C&W PCM OISP AND TYPE EL EC/COMM 

LOC-12 GR9609U RCS MAIN A CLSD x LOC-1 
SIGNAL GR96 10U RCS MAIN B CLSD x CSE 
ISOLATI NG GR9641U ASC FEED A OX OPN x x CHECKOUT 
DISCRETE GR9642U ASC FEED BOX OPN x x 
BUFFER OPEN x x 
50 4-4 GP03 18X APS HE l CLSO x x 

GP0320X APS HE 2 CLSD x x 
GR9609U RCS MAIN A CLSO x x 

INPUT SHORTED x x 
GR9610U RCS MAIN B CLSD x ·x 

GY0201X ED RLYA Kl-K6 x x 
GY0202X ED RLY B Kl-K6 x x 

GH1 426V JD 82U OUTPUT x x LDC -13 GR9661U A4 ISO CLSO x x LOC - 2 GL4026X 
GH1 427V JD A20 OUTPU T x x SIGNAL GR9662U B4 ISO CLSO x x SIGNAL GL4028X 
GH1428V JD A2A OUTPUT x x ISOLAT ING GR9663U A3 ISO CLSO x x ISOLAT ING 
GH1429V JD B2 L OUTPUT x x DISCRETE GR9664U B3 tSO CLSO x x DISCRETE 
GH1430V JD AlU OUTPUT x x BUFFER GR9665U A2 ISO CLSO x x BUFFER 
GH1 43 1 V JD BlD OUTPUT x x 504 - 4 GR9666U B2 ISO CLSO x x 504-3 
GH1433V JO Bll OUTPUT x x GR9667U Al ISO CLSO x x 
GH1 4 32V JD Al F OUTPUT x x GR9668U Bl ISO CLSD x x GL4069X 

ABORT CMO x x GM5000U LAND GEAR DEPLOY x x 
OPEN x x GR9631U ASC FEED A FU OPN x x 

GR9632U ASC FEED B FU OPN x x 
GR9613U A/ B XFEED OPEN x x GL4027X 

GH1603X MIN DBND x LOC-14 GR9601U A4 ISO CLSO x LOC - 3 
GH1 230X APS ARM x SIGNAL GR9662U 84 ISO CLSO x SIGNAL 

GR5041X RCS TC P A2A x x ISO LAT ING GR9663U A3 ISO CLSO x ISOLAT ING 
GR5042X RCS TCP B2 L x x DISCR ETE GR9664U 83 ISO CLSO x DISCRET E 
GR5043X RCS TCP Al U x x BUFFER GR9665U A2 ISO CLSO x BUFFER 
GR5044X RCS TCP 810 x x 504-5 GR9666U B2 ISO CLSD x 504 - 3 
GR5045X RCS TCP Al F x x GR9667U Al ISO CLSO x GL4047 
GR5046X RCS TCP Bll x x GR9668U Bl ISO CLSO x 

GH1348X DPS ARM x x GY023 1X ED RLY A K7-Kl5 x 
GH1893X X TRANS OVERRIDE x GY0232X ED RLY B K7-Kl5 x 

GY0201X ED RLYA Kl-Kb x 
GY0202X ED RLY B K l-K6 x 

Gl3232X AEA TEST MOOE FAIL x LOC-15 GH1331 V AUTO THRU ST CMO x x LOC-4 GC43t'ilX 
OPEN x ATT ENUATOR GH1311V MAN THRUST CMO x x SIGNAL GC4362X 

GH14 18V JO B4U OUTPUT x x 502-2 GC0301 V CDR BUS VOLT x ISOLATING GC4363X 
GH1 420V JD B4F OUTPUT x x Gl32 15V +12 voe ASA x DISCRETE GC4364X 
GH1419V JO A40 OUTPUT x x BUFFER GC4365X 
GH142 1V JO MR OUTPUT x x 504-4 GC4366X 
GH1 422V JO A3U OUTPUT x x GC4367X 
GH 1423V JO B30 OUTPUT x x GC4368X 
GH1 424V JO B3A OUTPU T x x GC4369X 
GH1425V JO A3R OUTPUT x x GC4370X 

GC437 1X 
GC4372X 

. P SUIT PRESS 1 x x LOC-16 GC0155F AC BUS FREQ x LOC-5 

. P C02 PART PRESS 1 x FREQ TO DC Gl3233F ASA FREQ x x SIGNAL 
•u 1120 SEP RATE 1 x CONVERTER OPEN ISOLAT ING 

S-BANO RCVR SIG 1 x 505-1 DISCRETE 
BUFFER 
504-5 

.IGNAL CONDITIONED IN SCERA 

GRllOl P RCS A HE PRESS 1 x x LOC-17 GC0071V AC BUS VOLT x LOC-6 
GRl 102P RCS B HE PRESS 1 x x AC TO DC OPEN x RESISTANCE 
GR1201P RCS A REG PRESS 1 x x CONVERTER GH140 5V RGA EXC IT x TO DC 
GR1202P RCS B REG PRESS 1 x x 503-2 CONVERTER 

506-3 

.IGNA L CONDITI ONED IN SCERA 

!P ASC 1 o2 PRESS 1 x x LOC - 18 GCOI 55F AC BUS FREQ x LOC-7 
l P A6C 2 02 PRESS 1 x x SIGNAL GC007 l V AC BUS VOLT x x AC TO DC 
.Q DES H20 QTY 1 x x ISOLATING GC0301 V COR BUS VO LT x x CONVERTER 

SE L ED BAT VOLTS x ANA LOG GF4 101P PR I H
2

0 REC l!.P x 503-2 
BUFF ER 

;1GNAL CONDITIONED IN SCERA 
504-1 

!Q ASC 1 H20 QTY 1 x x LOC-19 GP0002P APS HE 2 PRESS 1 x x LOC-8 
IQ ASC 2 H20 QTY 1 x x SIGNAL GQ30 18P DPS HE REG PRESS 1 x oc 

GP0025P APS HE REG PRESS 1 x ISOLA TING GP150 1P APS FUEL PRESS 1 x AMP LIFIER 
CPOOO l P APS HE 1 PRESS 1 x x ANALOG GP1503P APS OX PRESS 1 x 501- 1 GC0302V 

BUFFER 

ilGNAl CONDITIONED IN SCERA 
504-1 

1. ~lEASUREMENT NOT SIGNAL CONDIT IONED IN SCERA 

GQ3718T DPS FUE L l TE MP x x LOC-20 GR6002T QUAD 3 TEMP x x LOC - 9 
GQ3719 T OPS FUE L 2 TEMP x x RESISTANCE GR6003T QUAD 2 TEMP x x PH ASE 
GP0718T APS FUEL TEMP x x TO DC GR6004T QUAD 1 TEMP x x SENS ITI VE 
GP1218T APS OX TEMP x x CONVERTE R GR600 1 T QUAD 4 TEMP x x DEMODULATOR 

506-3 507-1 

3U GLYTEM P x x x LOC-2 1 GF128 1 T SUIT TEMP x x LOC - 10 
Gl3301 T ASA TEMP x RES ISTANCE GF165 1 T CAB IN TEMP x x PHA SE 

GQ421BT OPS OX l TEMP x x TO DC GN7723T RR AN T TEMP x x x SENS IT IVE 
GQ4219 T DPS OX 2 TEMP x x CONVERT ER GN7563T LR ANT TEMP x x DEMODULATOR 

506-3 507 -1 

GR5031X RCS TCP B4U x x LOC - 22 LOC- 11 
GR5032X RCS TCP A40 x x CAPPED CAPPED 
GR5033X RCS TCP B4F x x 
GR5034X RCS TC P A4R x x 
GR5035X RCS TCP A3U x x 
CR5036X RCS TCP 830 x x 
GR5037X RCS TCP B3A x x 
GR503BX RCS TCP A3R x x I 
GR5039X RCS TCP B2U x x 
CR5040X RCS TCP A2U x x 

SCERA 2 

SC ERA 
MEASUREMEN T LOCATI ON 

ECS GNC PROP FI ELD T ITL ES C&W PCM DISP AND TYPE 

LOC-12 
SIGNAL 
ISOLATING 
DISCRETE 
BU FFER 
504 - 4 

CES AC PWR FAIL x LOC-13 
ASA P\VR/AEA FAIL x SIGNAL 

GN7521X LR RANGE BAD x ISOLATI NG 
GN7557X LR VEL BAD x DISCRETE 
GN7621X RR NO TRACK x x BUFFER 

GP0908X APS FUEL LO x x 504 - 5 
GP1408X APS OX LO x x 

MAST ER ALARM ON x 
OPEN x x 

GH1260X APS ON x x 
Gl3305X AGS WARMUP x x 

CES DC PWR FAIL x 

OPE N x x LOC -1 4 
GF1083 X SUIT FAN 1 MA L x x SIGNA L 
GF9986U SH GL Y LEVEL LOW x x ISO LATI NG 

GH1301X DP S ON x x DISCR ETE 
Gtll621X AGS SH x x BUFFER 

GF1084X SUIT FAN 2 MAL x x 504- 5 
BAT MAL x 

GF3572X RE PR ELEC OPEN x x 
GH1323X P TRM FAIL x x 
GH1330X R TRM FAIL x x 
GG9001X LGC WARNING x x 
GG9002X ISS WARN ING x x 

BAT 1 tll TAP x x LOC -1 5 
BAT 1 UJN TAP x x ATTE NUATOR 
BAT 2 HI TAP x x 502-2 
BAT 2 HO\V TAP x x 
BAT 3 HITAP x x 
BAT 3 L(JN TAP x x 
BAT 4 HI TAP x x 
BAT 4 LOW TAP x x 
BAT 5 B/U COR x x 
BAT 6 NORM COR x x 
BAT 5 NORM SE x x 
BAT 6 B/U SE x x 

GF1241X SEC C02 SE L x LOC-16 
GF1221X SU IT DIV EGRESS x ATT ENUAT OR 
GF1211X SUIT RL F CLSO x 502 - 2 
GF1212X SU IT RLF OPEN x 
GF307 1X DMD REG A CL SD x 
GF3070X OMO REG A CLSO/ ECR x 
GF3073X OMO REG B CLSD x 
GF3075X OMO REG B CLSO/EGR x 
GF123 1X CABIN RET CLSD x 
GF1232X CABIN RET OPEN x 
GF1201X COR SUIT DISC x 
GF1202X SE SU IT DISC x 

OPEN x LOC -1 7 
OPEN x ATTENUATOR 

GL8275T RTG T EMP x 502-2 
GF4511 T PRI W/B HzO TEMP x 

GH1 401 V RG A SP MTR A-B x LOC-l B 
Clll 402V RGA SP MT R B-C x ATT ENUATOR 
GH1403V RG A SP MTR C-A x 502-2 

GF3584 P DES 02 PRESS x LOC -1 9 
GF3584P DES 02 PRESS x x ATTENUATOR 

GH1 408V 4. 3 voe SUP x 502-2 
LMP BUS VOLT x x 

GH1 313V PITCH GOA POS x LOC- 20 
GH1314V ROLL GOA POS x RESISTANCE 
CH1 455V YAW All ERROR x TO DC 
GH1456V PITCH All ERROR x CONVERT ER 

506-3 

GH1457V ROLL All ERROR x LOC-2 1 
GH1 461 V RG A YAW RATE x RESISTANCE 
GH1462V RGA PIT CH RATE x TO DC 
GH1 463V RGA RO LL RATE x CONVERTER 

506- 3 

LOC - 22 
CAPPED 

ELEC/COMM ECS GNC PROP 

GL4054X 
GF2936X 

GQ445SX 

GH1 642 
GH1641 

GC9961U 
GC9962U 
GC9963U 
GC9964U 
GC9965U 
GC9966U 

GH1628X 
GH1 629X 

GF2935X 

Gl3306X 
GH1630X 

GC9961U 
GC9962U 
GC9963U 
GC9964U 
GC9965U 
GC9966U 

GH1 2B3X 
GH1286X 
GH1 643X 
GH 1644X 
GH1 204X 
GH1 2 14X 
GH1 217X 
GH1896X 

GP2997U 
GP2998U 

GH1 488V 
GH1 489V 
Gl32 14V 

GC0302V 

GC0201 V 
GC0202V 
GC0203V 
GC0204V 

GC0205V 
GH1240V 
GH12 41 V 
GH1242V 

GC0206 V 
GH1249V 
GH1 247V 
GH1248V 

GH1 4 06V 
GH1 407V 
GH1493V 
GH1494V 

GF2531T 
GR2 12 1T 
GR2 122 T 

GF2581T 

GT0454T 
GP0201 T 
GP 0202T 

MEASUREMENT 
FIELD TITLES 

C&W PWR FAI L 
GLY PUMP SWITCHOVER 
DPS PROP LO 
OPEN 
AGS MOOE ATT HOLD 
AG S MODE AUTO 
BAT 1 MAL 
BAT 2 MAL 
BAT 3 MAL 
BAT 4 MA L 
BAT 5 MAL 
BAT 6 MA L 

ROLL PLSD/OIR 
PITCH PLSO/OIR 
GLY PUMP FAIL 
OPEN 
AGSS TBY 
YAW PLSD/OIR 
BAT 1 MAL 
BAT 2 MAL 
BAT 3 MAL 
BAT 4 MA L 
BAT 5 MAL 
BAT 6 MAL 

ABOR T STAGE 
ENG FIRE OVERR ID E 
AUTO MOOE 
ATT HOLD 
OUT DET 
AU TO ON 
AUTO OFF 
UNBAL CPLS 
OPEN 
OPEN 
APS PROP VL VS 6POS 
APS PROP VL VS h.POS 

PRI -4.7 voe 
SEC- 4.7 voe 
+ 28 voe ASA 
LMP BUS VO LT 

BA T lVOLT 
BAT 2VOLT 
BAT 3 VO LT 
BAT 4VOLT 

BAT 5VOLT 
X TRANS CMD 
Y T RANS CMD 
Z TRANS CM O 

BAT 6 VOLT 
RO LL ERR CMO 
YAW ERR CMD 
PITC H ERR CMO 

+15 voe SUP 
-1 5 voe sup 
+6 voe SUP 
- 6VOCSUP 

W/B GLY IN TE MP 
RCS A FUEL T EMP 
RCS B FUF. L T EMP 
W/B GLY OUT T EMP 

OPE N 
S-BAND ANT T EMP 
APS HE 1 TE MP 
APS HE 2 TEMP 

C&W PCM 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

x 
x 

x 
x 
x 
x 

x 
x 
x 
x 
x 
x 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

x 
x 
x 
x 

x 
x 
x 
x 

x 
x 
x 
x 

x 
x 
x 
x 

x 
x 
x 
x 

x 
x 
x 
x 

x x 
x 
x 

LM-8 
BASIC 

DISP 

x 
x 
x 

x 
x 
x 
x 
x 
x 

x 
x 
x 
x 

x 

x 

x 
x 

x 
x 
x 

9-33 



TABLE 9-V'I.- TELEMETRY VERSUS PAM ANO SEQUENCER GATES 

PAM l PAM 2 PAM J 

SEQ CKA.NNELCSl 

22Al C22A4l(EXl 
12Al U2A9l 
12A8 
12Al5 
SlAl 

22AS (22A2) CEXl 
12AS 
12Al2 {12A4l 
12Al9 U2Al3l 
51A5 f51A2l 

llAl 
llAB 
11Al8 
11A28 
UA37 C11Al3l (EX) 

11Al2 (EXJ 
11A22 
llA.32 
llA.41 (11A26l** 

lOA3ClOA48l 
lOA7(EXl 
lOAll (EX) 
10Al5ClOA44l'** 
10Al9Cl0A29) 

10A22(EXJ 
10A26(EXl 
10A30Cl0A6l 
10A34 <10A56l 
10A38 ClOA52l'** 

10A41 
10A45Cl0Al4l** 
10A49 Cl0A 2l 
10A53 Cl0A2ll** 
10A57 

10A60{EX) 
10Ab4 

ELEC/ 
COMM 

*GL040lt 

GC0202 

GC0204 

~g:~~ Cl0Al02) I ~~~~gi 
10A76 Cl0A86l CEXl 

10A79 
10A83Cl0A98l 
10A87Cl0A75l 
10A91 (10Al06) 
10~95(10A63) 

10A99 Cl0A59) 
10Al03 ClOA90l 

10 I *lOA.107 

GC0203 

*GC1206f 
*GC1201 
*GC1203f 

ECS GNC 

I GG2107 

INPUTGROUNOEO I GG202l 

PROP ISEQ 

GQ36ll 

GQ3603 

-1 I GQ4lllt l 
INPUT GROUNDED 
INPUT GROUNDED 

. GG21671 
GG200lf 

GH1240 
GH1241 
GH1242 
GG21"!3tt 
GH14571t 

GG2143ff 
INPUT GROUNDED 

GG3304 

*GF9997 

*GF3571 

*GF202ll 
*GF3589) 

*GG2143 
*GH1314 f 

*GH1313 
*GH1455fH 

GG1040f 

*GH1456tH 
*GG2173t 

GQ4218 

*GR2202 

*GQ3435t 
GQ4219 

*GR3202 

*GR220lt 

*GR320lf 

*CQ6510tH 

CHANNEL(Sl 

22A2<22ASltEXl 
12A2 
12A9 (l2All 
12Al6U2A3) 
51A2(51A5l 

22A6<EX) 
12A6 
12Al3 (12Al9l 
12A20 
51A6(51A3) 

11A2 CEXl 
11A9 CUA40l** 
11Al9 (llA43) 
11A29 (llA45l 
11A38 (11A34l 

llAS CEXl 
11Al3 fllA37) CEXl 
11A23 
llA33(EXl 
llA42UlA7l(EXl 

lOAl 
!OAS 
10A9 
lOA13ClOA27l 
l0Al7(10A46J 

10A20(10A54l 
lOA.24 ClOA50l 
10A28 ClOA.12) 
10A32 
10A36 

10A39 
10A43*fl0Al61'** 
l0A47 <10A4) 
10A51 <lOA23l** 
10A55 (10A3ll 

10AS8 (10A88l 
10A62<10A92) 
10A66 
lOA.70 
10A74 

ELEC/ 
COMM 

GT0992tl 

*GC0205 

*GC0206 

ECS 

*GF1521 

*GF4582 
*GF4583 
*GF35821 

GF2921 

*GF4581 

GNC 

GG21071 
GG21371 
GG2001 

GG2167 

GG204lf 

*GG 2142 
*GH1461 
*GH1462 
*GH1463 

GH1249 
GH1457 
GG2279 
GH1248 
GH1456tl 

*GG1331 

*GG lllOt 
GN77231 

PROP ISEQ 

GQ4lll 

GQ6510 

*GP0202 

GQ3"/181 

*GP1501 
*GR2121 

GP0018 
*GR2122 

10A77 <10Al04l**CEX) I t- I I *GQ3603tt 
*10A81 (10AH96l** GT0625 {LM 7 ONLYl 

10A85 GL0423 I 
10A89 (l0A65) *Gl330lt 
10A93 ClOAlOOl I *GP0002 

CHANNEL!Sl 

22A3 
12A3 U2Al6l 
12Al0<12Al8 ) 
12Al7 
51A3 (51A6l 

22A7(EXl 
12A7 
12Al4 
12A21 
51A7 

11A3 
llAlO 
11A20 
11A30 (EX> 
11A39(11Al5l(E)0 

11A6 CllA44l 
11Al4 
11A24 
llA34CllA38l 
11A43(11Al9l 

11Al6 
llA26CllA4H** 
11A36 CllA27l** 
llA45ClOA29l 

10A2<10A49) 
10A6 (10A30J 
lOAlOCEX> 
10Al4<10A45l** 
l0Al8CEXl 

10A21 (10A53l** 
lOA25 
lOA29(10Al9l 
10A33 
10A37 

10A40 
10A44fl0Al5l** 
10A48(10A3l 
10A52nOA38l** 
10A56Cl0A34l 

10A59 Cl0A99) 
10A63UOA95l 
10A67 ClOA94l 
10A71 
10A75(10A87J 

ELEC/ 
COMM 

*GL0401 
*GL0402 

*GC1203 
*GC1204 

*GC1206 

10Al01 Cl0A69l**CEXJ *GQ3604tH 10A82 *GC0071 

ECS GNC 

I 
INPUT GROUNOEO 

I GG2137 
INPUT G~OUNDED 
INPUT GROUNDED I GG2041 

1 
_I NPUT GiOUNDEO 

INPUT GROUNDED 

GG3305 
GG3325 
GHl313 
Gttl455fj 

INPUT GROUNDED 
*GG2113 
*GG2172 
*GH1463f 
*GH146lf 

*GF9999 
*GF9997t 

GF4501 

*GF2021 

*GG2112 

*GHl462! 

GG1040 

lOAlll 
.. GT0454 10 I 10Al05 ClOAOll *GP1503 10 10A86 (l0A76)(EXJ 

lOA97 <l0A73l I "'""" I ~ I I l0A78 

lOAlU <L• 8 ANO SUBSI GQ4220tt l0A94 <10.671 I 'GC1204ft 
10Al09 -- -- -- -- 10A90 Cl0Al03J I *GF3589 

11 

lOA.115 (EXJ 

10.4.119 (10Al46)** 
10Al23 Cl0Al66J 
10Al27 
lOA.131 Cl0Al42l 
10AUS<l0Al70l 

l0Al39 (EXl 
10.4.143 (10Al34J 

12 I 10.4.147 (10Al30l 
10.4.151 <10Al62Jtt 
lOAlSS 

10 ... 159 
10Al63Cl0Al54J 

13 I 10Al67Cl0Al22l 
10Al71 
10Al75(EXJ 

14 

10.4.179 (lOA153l 
10.4.183 
10.4.187 
10.4.191 
10.4.195 

'LBR 
**REDUNDANT HBR 

ONLY 

*GC0302 

*GC1202f 
*GL0422 

*GT0201 

.. GF2581 
*GF3584 

*GF13Dlt 

*GF451lf 

*GF3592 

*GH145"/tH 

*GG.2300 

""GH1247tH 

*GH1248fH 

*GH1249tH 

INPUT GROUNDED 
*GT0993 

*GR109St 

*GP0201 

*GR1085f 

*GPOOOlf 

f ON CONTINGENCY FORMATS ONLY 

10All7(10Al48l 
10Al21 

11 I 10Al25Cl0Al60) 
lOA.129 Cl0Al44) 
10Al33<10Al76l**CEX 

10Al37 
10Al41 (10Al68l 

12 I 10Al45UOA124J 
10Al49 Cl0Alb4)** 
10Al53 Cl0Al79J 

*GF2531 
"'"GF4101 

*GG1201 

*GN7563t 

~g:~:i Cl0Al52) I *CT0994f 
13 I 10Al65 (10All6l**CEX) 

10Al69 (10Al20l 1 I *GF9998f 
lOAl 73 ClOAl 78l <EXJ 

10Al77Cl0Al72J 
*10Al81 

14 I 10Al85<EXJ 
10Al89 
10A.193<EXl 

*GF128lt 
*GT0

9
9l 1,PUT GROUNOf D 

INPUT GROUNDED 

ti NOT ON ANY FORMAT FOR RETURN TO MCC 

( )INTERNAL REDUNDANT CHANNEL 
fH ON CONTINGENCY FORMAT FOR HBR (PRIME LBR CHANNEL! 

!EX) EXTERNALLY REDUNOANT 

GQ3"!18 

*GRllOl I 11 
*GP1218 
*GQ4104fH 

10A98(10A83l 
10Al02ClOA68l 
10Al06(10A9ll 
10All0 CEX) 
10All4 

*GRll02 

*GPOOOl 

10All8 
10Al22ClOA167) 

12 I 10Al26(EXJ 
10Al30 <10Al47l 
10Al34(10Al43l 

10A138 
10Al42 (l0Al3ll 

*GQ4103fH I u I 10Al46 (10All9l** 
10Al50 

.. GP2010IH lOA.154 nOA163l 

14 

*GQb806t 

15 

10Al58 
lOAl t' u " .511** 
lOAlt l0Al23l 
lOAl i" ! \l0Al35l 
10Al i 4 CEXJ 

lOAl 78 ClOAl 73l (EX) 
10Al82 
10Al86 CEXJ 
10Al90 
10Al94 

*GC120Sf 
*GC120lf 

*GC1202 
*GC0361 

*GC0302 

GC0155 

*cco1s5 

"'GF357lt 

*GF1301 

*GF3584t 

*GF4511 

*GG2:3oot 

INPUT GROUNDEO 

-- I *GH133lt 

*GF3591 

PROP ISEQ 

GP2010 
GQ4104 

GQ3604 

*GQ3435 
•GQ4111 
*GR2201 
*GQ3611 

*GR3201 

*GP~cr25 

GQ3015 
*GR22021 
GQ4218f 

*GR3202f 
GQ4219f 

CHANNEL CSl 

22A4 C22AlJCEX) 
12A4 (l2Al2l 
12All 
12Al8<12Al0l 
51A4lEXl 

12A22 
51A8 

11A4 
llAll 
llA2l CEXl 
llA3lmO 
11A40 CllA9}** 

11A7 (11A42) CEXl 
llA15CllA39lmO 
llA25CEXl 
llA.35 
llA44 <11A6l 

11Al7 
11A27 Cl 1A36,.... 

10A4(10A47l 
10A8 
10Al2UOA28l 

*l0Al6<10A43)tt 

10A23<l0A5ll** 
"10A27 <10Al3l 
10A31 ClOA55l 
10A35 

lOA.42 
10A46Cl0Al7> 
10AS0ClOA24l 
10AS4 UOA20l 

10A61 (l0Al05) 
10A65ClOA89) 
10A69Cl0Al0l)**CEX) 
10A73Cl0A97l 

10A80 
10A84 

*CQ6510tt 110 I 10A88 Cl0A58J 
10A92(10A62J 

PAM 4 

ELEC/ 
COMM 

GL04021 

ECS GNC 

T 
INPUT G1°UNDED 

INPUT GROUNDED 

I 
I 

INPUT GROUlllDED 

INPUT GROUNDED 
GG3324 
GH1331 
GH1314 

*GG2142t 

GH1456 
GH1455 
GH1247 
GG2219 

INPUT GROUNDED 

*GF3582 
*GF292l 

*GF152lt 
*GF4583t 
*GF4582t 

*GF3583 

*GF458lf 

GG2249 

*GGlllO 

GN7723 

*Gl3301 

*10A96<10A8ll** I GT0625 <LM 7 ONLY) 

GR120ll 
*GP0718 

.. GN7723 

*GR1095 

*GR1085 

*GP020lt 

10Al00(10A93l 
11 I 10Al04 Cl0A77l**CEXJ 

lOA.108 
10All2 (fXJ 

10All6 ClOA165)ttCEX 

12 I ~g:g~ ;~g:t~~: 
10Al28 
10Al32 

10Al36 
10Al40 

13 I 10Al44 (10Al29J 
10Al48UOA117l 
10Al52Cl0Al6ll 

14 

10Al56 
10Al60<10Al25J 
10Al64(10A149l** 
10Alb8 (l0Al4ll 
lOAl 72 <lOAl 771 

*GP2010tt I I 10Al76(10Al33l"**<EX 
10Al80 

15 10A184 
10Al88 

*10Al92 

"'"GT0994 

""GF9998 

*GF1651 

*GF410lf 
*GF1281 

*GL8275 

*GH13ll 

*GN7563 

GQ36lltt 

GQ4103 

GQ6806 

GQ6806f 

GQ3718 
*GR6001 

*GP0202t 

*GR6002 

*GQ3018 

*GP1503 

*GQ304lft 

*GR6003 
*GR6004 

*GP150lf 

*GP0002t 
*GQ3603f1i 

GQ3025 
*GR1201 

GQ4103tf 

*GR1102 

*GR1202f 
*GP1218t 
GQ3719f 

*GRllOlf 

GQ4104tt 

~E 

~°' 



1 0 GUIDANCE AND 
CONTRO L 



~ 

~ 

PGNS DWGS 

G&N OVERVIEW 

1----- -------------
DWG 10.2 

PGNS POWER 
SUPPLY 

DWG 10. 7 

LGC SYNC & TIMING 
SIGNAL FLOW 

DWG 10.9 

!SS 

DWG 10.ll CSHT l OF 2J 1-

DWG 10.ll CSHT Z OF 2J 

MIT SIGNAL 
CONDITIONING 

DWG 10.12 

PGNS C&W 
SOFTWARE INTERFACE 

DWG 10.13 CSHT l OF 2JL 

PGNS C&W 
HARDWARE INTERFACE 

DWG 10 .13 CSHT 2 OF2J 

RENDEZVOUS 
RADAR SIGNAL FLOW 

DWG 10 .14 

LANDING RADAR 
SIGNAL FLOW 

OWG 10.16 CSHT l OF 2)1-

DWG lO . lbCSHT2 OF2J 

LGC INPUT INTERFACE 

DWG 10 .10 CSHT l OF 3 ) 

LGC OAP 

DWG 10 . 10 CSHT 3 OF 3 J 

DISPLAY DWGS 

DISPLAY SWITCHING 

DWG 10.4 

GAS TA 

OWG 10.4 . l 

ORDEAL 

DWG 10.4.2 

FDA! 

DWG 10.4.3 

RANGE/RNG RT 

DWG 10.4.4 

CROSS POINTER 

DWG 10.4.5 

PGNS/AGS 
SELECT SWITCHING 

DWG 10.b 

~--------------- - --

Figure 10-1. - G&C universal drawing tree. 

AGS DWGS 

SCS OVERVIEW 

OWG 10.3 

SCS POWER 
DISTRIBUTION 

DWG 10.17 

AGS SIGNAL 
FLOW 

DWG 10.18 

AEA SOFTWARE 
SIGNAL FLOW 

DWG 10.19 

RCS SIGNAL 
FLOW 

DWG 10.20 

DESCENT ENGINE 
SIGNAL FLOW 

DWG 10.21 

DESCENT ENGINE 
GIMBALING 

OWG 10.22 

DESCENT ENGINE 
THROTTLING 
SIGNAL FLOW 
DWG 10.23 

ASCENT ENGINE 
SIGNAL FLOW 

DWG 10.24 

-1 
ASA/AEA POWER 

SUPPLY 

DWG 10 . 17 . l 

ATCA POWER 
SUPPLY 

DWGl0.17.2 I-

DECA POWER 
SUPPLY 

OWG 10.17.3 

THESE APRON DWGS 
PRECEDE DWG 10.20 

ACA 

OWG 10.20.l 

LIMITEJ< 

DWG 10.20.2 

AMPLIFIER l 

OWG 10.20 . 3 

OE MOD AND PRM 

DWG 10.20.4 

AMPLIFIER 2 

OWG 10.20.5 

DETECTORS 

DWG 10.20 ,b 

LOGIC ELEMENTS 

DWG 10.20.7 

TTCA 

OWG 10.20.8 

DRIVERS 

OWG 10.20,9 
a>r 
>;: 

~&, 



Drawing 10.1. G and C Overview: DELETED 

10-2 

LM-8 
BASIC 



I 
I 

AIOZl!l!l 
A ZHllOOll 

3VA llZ 

----~ _:. _____ __,_'"_'.,"-.,-',-', I 
;--

A1ddOS I 
ll~~d ------f--+----+-- I ZllllZ'('AllZ 

I 

SOl'i311113!l0 
SAV1311 

3!lV3 

lSAV'l~~ 
'-----W-----l--'--~I Nl!Ol 

: zZ11 
L_ ___ __j_~_.-?-' --j--i-----f----0 

1Stll1AV130NONll01SSI 

XISO:l'NIS!lO'!lri'!ll 

3001'i3!lV:lOl'UllO::l9N1S!lO'!lW'!ll 

S<ll'i:lV/:l!lO'!l)'('!ll 

Sll0111133001111VZ'A'X 

b3110l0'31Vlll1V/11V'l3A1V1/llO::l 

S03'NISX910NVtNfllll/LJHS 

tSOdlNVll1 

110~~~ l,~+---.M-. 
"' 

"" e 

11Md31V11ldo:i~n z 
11
Z 

3 
·-------, lt>Ztll:H> II1Ndl 

--1-----·---------+---------T'-~voz~ 
I y : 

w 

~ggg 
SO:l'NIS 

llASllXl!lO 

1\6~~~~; 
11Vl1011 

r{[;;, 
~ 

I lldOOl'il 1
1 ._ ______ ... 

,..------.. 11919:>1> 111Ndl 

" I 
------------~,-~-ro--------r-

~: ... 111snr11 I 

~~:~~gg 
111\~~~;~1~ 

~~:ggg 
111~~ ;f~~ 

!XISO:lXINISS10d!OOllASll)30011UV1V101. 

" 

31VlS013!lHVll I 
VlVOl!lNVll I 

N 

~ ... ______ ... 
' 
·-------· 
11199:>1> 111Ndl 

---T·-~:o---l-- 1 'I" I 
I 't1SV!l I ... ______ .... 

·-------· llOlll:lt> tTlN.il 

~--;-'--<>" I 
: I 

113111ll\NO:l 
VlVO 

1VN!llS 

I VlSV!l I 

·-------· 

r I 

0 

1131ndl'iO:l
VlVO 

AUl013fl 

·-------.. 
211001> vzo---r'------~ 

~
9ZZB:ll>ll1Ndl 

""/\ I y I 
I W30110 I .. _______ , 

BSOO:l't 

·-------· "o---r'------.1 

~
£ZZO:lt>ll1Ndl 

'"'/\ I y I 
I w10110 I 

·-------· 
I 
I 335/,'.iZI 

l.-.!"!!3~~:i---~ 

(,")';;, a"' e: a ~ ~~'---'=='"======;r====~=====e~-====~~:EJ 0 

;:ro1 

M31A!l3AO 
N ONll !l 

SVXlJ. "NOJ.SnOH M3J.N3:> J...IVM:>il:>VdS 03NNV~ 

'--=--'-'-----'=="---'----"''-'"---'":o";_;INIWOV }:lVdS 'a s:i11nvNOll1V 1VN011VN 

N!9 Z 

~ r~fi--i"\~1 l /;.// · ~"",...-----------+r,_-;;----q.;;::·-;~1 • ~ I S!lV I / • . • '-" I wl:s I dl'O/\ 

'-----------,,-.,-,,-,,-,-,,-,,-,,,,,-___ -_-~·:_-_;-!i-_____ __.;~r"-i!----------------~------,.;;ww;:;o;;-=---;;;;:--J • . • L"-":!'.!!'~-~ ®J -3001111V11011-MVA ',,,;_~,. ',;_-, n' ' dSI011::l 

r------, 16Slt lOV I 
I I 
I 
I :lJS I :)JS 

:Oln'te (Oln't 

I 
I I 
I I 
fl:l313SOllA!llllll 

L------. ..1 

D3llOI0'31VllllV/11V'13AlV1/0M:I 

lndl0011ll\10S311S03'NIS)(910NVIN01110NVLJVHS 

Sll0llll3300UUVS!l\f 

SllOllll330011UVSN!ld 

r-----------~ ~------~ I~~~ ~~:~I I L69:lt> 1+*1 lNd I 

I S!lV /).~---------------l'f-~" I 

I SN!ld : SllOllll311V/S31!lNVN0111-LJVHS "\\GI 9 ~ r ~ I llO"l\ 

L!o!!o!1!!~J ' e I 
110

3 I © 
Z 1Nd S 9 .________ , 11 n 

r ;~~ I> I I> 

1r16 s ll r'!!"..:!.~1~1!!l.!.1!" 

lr;;:---~,;d,I IVO::l I> 160Z9:ll> ~tl1NdJ 
llldrl:YllOll!l01' 

I ,s-;: I e '------------=cc----------~VZ I ZHOOt> 

I e : !) r-----------'I I x I VS!!/\ 

I .o~; : t> ' I £156 11Nd I L--,-,',"-.',-,-J ~.' s;:! 1 
19156 11nl'ih101(,r;dl ~ 

, 1 e 1 I .m: I t> I I r~~;;-;;;~1 

l"'""~d .... -~ : ..... .,I : IBJll''--------':-~;.~dl'il/\ r6s6·--;-,;d1 L_:v;~~;!.3!.~--:OIX110\~IH ! ~~~: ' ~--,~.,~~,--J ~.' I S!lV I !.-------••••! Z\~6 ~ .. , ~ 
I
I SN!ld ~ 1

• 11:i1r;1od-x ::1 r·------, 'W' t> 1£(1Blt>~ll1Ndl 
I llVOVll!l01 I 114-------~·-~"··. I 

I _, I : 1-·----------.. • I ll~X I llD'l\ 

I 

: I lt>S6 11Ndl I 1103 I~ 
, _~___._-· ill r{lil ,1 I 11111V/11V : ... ______ ... ~ 

0311, ~I • ~: e : I ~~~;~:~;,,: . 010: : : : 111!lN~!lNll : ,___ ______ __._ ;_" I 

, ___ .__,, ,,~,,-I I I I : I y ' HG:i/\ 

111:~:11:101 : ~---i:':::'..':':"'.N:~:','::.;.~-1:r--------1 • ® ~-lU~J~_j ~ 
L-!3;.:~-J I NOW 11\f/!lNll I 61'16 I 1Nd z I l<2>' L-----------.1 ~!~: ~~~~~= t> rS!,v.:!,d~l~l.:!,!l~!_t 

A1ddflS 
113N£ld 

" 

Sll31V3H 

" 

S~!ld 

~S..7"0;"1>-7!~~1 
~. $.._____i__ 

I 'I" I '"'/\ 

l.!~!
0
!~=-l 1qsrn:it> lt1Nd

1 
L_ ___ _l->-f------::;::----t-1-----'1~~ 

·~·A91SllDllZONHI 
~ L-------• ~---~ 

11>0Z9JI> 111Nd~ • 

i4-------!l--y'v,.z~-.z11't~~~/\ 

-=~~~= ~ l_~§f~~-1 ~ 

;t,~·~:;~@~~~! ~ """' '' ovntl I ovnn ~01 J: m 111 ~~~1 
S:lll~ll'tOVll 

l899JI> 'H1Ndl 

:0-----1-'--~~ ~~-~'f---<>'"'-o----T'-•••m/\ 
"'""'',! ~ ·-------· • 

1 avnb • I '"I:' I -,-

~--,-::_-::_-::_-::_-::_-::_-::_-::_-::_-::_~"'':c"'c':l':_~-::_-::_-::_-:::"2_~__.: L __ ;~a.. __ J ~ . 
. , ~ 

o I 

r,J 
OlddV:l 

"' '"' .__ _______ _,: __ .__1 _____ +--------i+ 

,.9-;;-;---------------;-,-;;d, 

[ :~i, © """" J llHJ.~X l~V lllr1Xl3A 

llVOVllZONll~llMdllVOVll~01 

' ' I 
i I 

·~------..-----~~~~. 

( 1Nd 11~£ l 
Hl~N3111S ll/N!llS 

l'--------T---oi,',.,iii"-oi~:"'~:"''-::, ~------+--o-1• 

I 
L ______ .!o.!.1~~!!!!"-------"" 

((SO'l 
Z 1Nd 

Sll3ll3VH1 
A:lNJllb311::l 
All:>013A 

I 
""'""" I ~TI/~ A113013A I _ __,........,All:l013A 

'-----~ L~--~~~ U 

SH31V3H 

" r,f;;i 
~ 

F~;;-7;;:1 
V'i,..____J_ 

I t 
r 

0 n 
" 

+ s 

9 

L 



-

-

-

-

9 

L 

-

-

IJ911~lllnd\1/0:)3JNVOln~ Wl 

__, 
UV1V101 

-11011113UV 

llllSl!:l3ll 
llld.LnO 

SOl'l)V:lV.U!·Z 

{ 

9·1S119U:H:>-

V:>VWOll:l ---·--c,=,.=,~,.cc,,oc,,,,, .,,,,.,cc,.~,=,,c-1--~--+----1>1>00 

~:gg 

llOlV 
·111)50 

ti>OO 
Oi>OO 
u:oo 

UlSl!llll 
ll'IJNI 

Stll!IOCHJ 

llUSl'J3ll 
!.lldlnQ 

r -

l511'1d31V:>011113_1NI 

l_ -----------------...J. 

All>OZ:l!I 

~ :~~ir--t--r-r---------------------------------1 

} j-..-__J;--._>-----11 .., """' :z·': .----------< ~r------1 v {?>---~ e~td~ ....-:::. ~ 
{,..-f------1 Sdl'ftllhl L.r:l i\IOOZ:l:I 

~-,"""i-1--1(1...;.)__'..___/_ " =:G> Vdld I li:J ~s,',~'o VSd "'i,:,~.~.?~< -;i "'71 AIOZt:>:> 
~ 1 ~~~ eZ'J --,----;'-;- " L_ ___ _J _ ;dld"x SA.,,311V/:> " .!;..J .:.;J z~!~~~ 

-----·--~d I ~ 

.-,----------------,---
' 

nw1' 
HJUMS 1N311110JAllVN19Vdld /"""::::::. 

_' <~~1'i,1l0 ""'"~ll'll1IH 
d l'Hl't'lV r-1 

~--+------11--------------+----------~------~-< dWU ~-----1-._-'-ll I,__-=~--~ S3S1Ad .N. ONV .d. .-___________ -, ZH 008 'A8Z ~~t1~S II~ A1NO Z 

I 3'1AOOftNOIJ.Vll90Y.>OllA'J..:. I nvo 1-llWnoi ZHllZ'C'A9Z VSd 14---"-'_"_"_'-l 

I S3S1Ad1:ll1lSOtlA'J : (!)~~~~•I 1HlllllA:'.l3AbllOl "\.______,,:__ >---c~~ __,'./.. . ~--t----i--+--+--+----·---+-~==~ SAV1311 
l:JV:> L_--f----~{:1~~~~~----,,;;;;;;-;;;;3s0;;:;-~---t--~·';;;;;;;;;;--~,~,~~·~-~-:~~~~=Tl~~:~~~~~~~~-,~~~~,~.~ci~~-L~-~-~:-~-~-:=-'.:°'-t---_-_"__( ___ '~~;g:~~~·-·.J___t~~~~~~;~:f------1~~,' ~~~~,~---11-----1---+---+--+-------T-----~ L____J 

I 0110~ x+ l...,.---_J 1 sor1:>11u!l0 

N'JllV ' '-------,...,-ccc-c==~---+--;.:-fr-C ~ ,.. -------------., SO:>'NtSX9t(11~11 t~~l ~--------11-----+-+---+--/(,d~ l~---11-11--f..__.'.',""~'°"~1 '"' j-'---'---1------iJ-----llr OW:>TIBVNllOOllOl I '!::::::: I H311MS1Nlllll0:1AllVNIB·~ OllA:J "" :JO ,-I ~ AL9H::>:J r:... :>OV/:> 

t>r.llV'ISdl'IVllldAllYl'ltlldOl 9·1511BSH3 

:::::::::::::::::::::::::::::::;~~:=l:==~·-~··~"~''~"~'~==~~:;;:t~:::::=:i 
t------====~---....... -~--t-t-_-_-_-_-_-_-_-_,c-----;:.., , ~l : ,,, . .,,,, ~-~-@ l -~ '~ch "'"'':""ti,'\'::i i-:-------1..,....11--"l-.....___'.."',.~,,~,J 

I ----....f~-----;;;ii(i;;;o;;;;-----1-;=;;::--11---------::--' ) I so:i ~....... 3SVHdN111111 

,.. szn ~ ------I -~ ---~ Vld lN]llllO) ~--11----~-"-''_"_"_'_'(.._·_~~/ll --11---i-~~·~v'r-1---''"'""'"'-''"- "--~..: ... r-_--c---_-_-_-_-_-_-_-_-_-_r-1-~-;.l...__......:'..'.,,~,.:',,~l 
~~~0-t ~---------1---+--+--'-"~1 SOJ'NIS'XI -J_ N.OtZ:>:J L!· - ( 1Nd 'l>ZSll,'H:lllMS 10111NOJ 3001'1 IWll:l {·------,,-,.-,:,,:,:,,..::,,::,,:::,.:..i ___ _,J--o;:;;;u";;;i-

=
:::::::::::::::~~~~30~0•jO~,~~l:=::::::::::::::::::l~~~:gjq 11Nd 'tl5t 'lt)l1MS lNOJ numtltl WOll:l SOl'IJ NOl1Vl5NVll1 l 'A 'x-

{ 

Zt'Ol'llSHBtcltJ-
JOAllZ . unnnJ3nbll01 .... _____ _,_, ___________ .... ~ lSV~d,.:~~ll:J~ -~ 30lll~~~g 

S.VJU WOll:l 11'6'LSUBICH:> -
SOl'l)N011\11SNVll1l'A'x+ t---~'-'-<~----+~-+---t 

()l'!)Ol]lllOllH1010VIV)3001 =====~~~~~l==~=~~~~~~§~==J 4-==::i:=~·="~":':":':F;;;;;;~::;;:;;:t=::::::::::~~~~~~=:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::===========1~=======+================1=1===~~~~~~~=~ 
50W:lllUOllH101nY ~ 1Slll0311A\1130NONlll'l1SSI 

11Nd'956'H:>llMS1NOJ3:1NVOlll:>WOll:l .:V5:1010111NO)NISN:lcl OlllBO(H) ~ dVO . lllldl'IO)AVllONONllOlSSI l:ll50611ldl'l:IA\1130NONll01SSI 

t1Nd'11s1 '1t:i11MS1Ho:in11011111nau ____. -_:i°IJ'=t~~t:!~~~t------+-------,~;;,---------------------------------------==~~~====F=============;;f====~ onJ15AllH101nV tlllBO(H) 

:ITilNOU)Nl\:llVl'll'lllllVJ]Ol'IOll:l ~~~~~~s~~§i~~~~~=~~~ I 
llV:llVBl'lt:11N311VddV 

~--" -I 
50W:ll'Oll11VOl'll:ll1011HJ11dl -

C1Nd'B5t'HJ11MS1VBWl:l:JN31'1011J OW):l:lOlVOl'll:I ____., ~ 1~J~~I 
llNd'ISl'H)UAISl'lllV:JNlWOll:l ~ I 
I lNd '(ISi 'HJllMS 111oev WOll:l l'IVll:>Olld JllOBV lllV!S t 119 ()( H) -----== ~~~Ill lr(OO 

I ~~~g 
~J:..----!~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-----~·~,,~~~·~,~~·~,,~~~·~·--------------1--_./J 5,.1vgn1i:JtV'f fS:JVOll5ll:>NVlV8nl:J:>evl 

~'--,.c==--------------~---------------------="'"'c=~.,--------------i------. 

r 
:>ev"' r.....,_'~_':_~110_'~~:-----------1 ~' 

::;) 
l.SA=~~ 

~--.... --+------~I 

I 

1SOllAV130NONllA1551 

I 

~· 
I 

' I 

XlSO:l'NIS'!>O':>n':ll 

300W3:JV:>nw1110:1e NIS !IO':J)'j ':II 

~:inv 3SllVO:> 

r~~1==:::::·=·="="="~'=!=~~~~f=::=::==;;;;;;;;;;J~~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~r=::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~--r--r-----~L~·~:~~·~·~~i,'...Jl~------t---------------------------------;;;;;;m.;;"'°'"' ... __ -Jr-- ]l~3d001'11JOABZ 

I 

b311010'31Vll11V/11V'l3A1VVllO:l 

SOJ'Nl5)(9tONVINAllllLJHS 

:l:Jl01V1VOllll A1!:;>013A1Vl r---...,-------:-:--r-i-::::-t:"~~~=ir-:-:'.":'.'~-------'-"_"_"_"_"_'_"'_ ! l]/\l'f'l5:1V'0311010'31Vll11V/11V 31Vll]001111V/3001111V 
VlVO 

1VUll3NI -----: .9UBO(Hl 
1531'1t1311V1VOlVl1113NIAVld510 

an:>VlV01Vllll3NIA\11dSIO 

5Jl:INVll1'HSl'f ll~~::i 1,_. ___ -+-------1 ~~i.-----11---------------+------

• 
~--

~----------.. ICSLI (lNd 

I • 
:i~~~ 0--J'L--.!

0
....,.~-j"-J--t,llix:i~ 

L1190(HJ 
ilv:1no:>1111 

All:lOHAlVVllO:lSN:Jd 
/\NO) !>SOD 

(SOO 
Zt'tlSllBl>tH:> t-----~------------------1-------------~-.il 1131NOO:> 

SOW:>NOlll/LJVHS:>av:i:oNV13/\1VVOM:f ':>•Vl ·1~-'-"-"-~ 

wnol11 

•m J--------------11-----,.-,-,.-~-,,-,,-,-,.-.,-,-,,-u-m-,-------------1------s--~..Jo--i~-' 

I )1:>~1
1

~rn~i 

--crno· )INllNMOOI 
.... ___ _....N011Vl11Vl11NIS!)V 

113151:>311 
llldlRO 

31Vll3:>NVK/l:IN~ \ 

).dAll\.1 53001'10~ r--'""'""""""'i------l-----,.,~H~,,~.,,=,~,,,:, :,~'°~,',;~~·:~O -1f 

UHi 

"' 

lNllAOll/WVIClOlld All01'131'1 

ll!>"D llllfldW0l3lNYOln!>Wl 

.~aow J:IVNO 113MOd 

$ .... -------------------------~-~ 
I I 

0 I I l I 

llNd 

"" )(1006:1:1 
:INIHllVM:l:ll 

H 
I I 

r"~;'i-----,~;:1 

I 
I 

""'(lo I 

111:1111@1:111! 

" I 

l-_!_".:_ _ _"''.::'·:"~_'.~:-:.-.... ~-t--ir-1 ~-:;;~;NOO I 

5/.££·r:o1 .~ 
s/,L 

r{f;i 
~ 

1,. 

r.fol ~---------· ~:SSltlllAOH (lNdl 

l5l0~ I 

~ OlRV : 

I .._ I 
I 1NV:J01 I . _________ .. 

I 

I 
I 

M31s I .. _________ ... 

l 
I 

~ 
<::iY 

: I 
L...;:o--!--~I 

@ :i:i1 AlllS '14i'!:v' I 
I 
I 
I 

L----------.1 

300W:>:Jl 
NOll3M0d 

r(f;;) 
<::iY 



·1 
I 
I 

• _/ 

Ald60S NOUY:llOHI !"ON Nt:tlldl l':>fO'll H!llH 

l't'll!llSNOUV:>IONlt'ONN::~::::::~:: 

1°C!lMO:tlll 
!llflllr.311 

1Yll!ll1111 
:lVA5L·U 

:>Jst.s 

e :135/.S"Z 

AlddnS1YN!llSl'!i"3SYX,A Ill 

lVH!llSJSNJSYXoll 

,.------- : 656 llN;: 

I I 
I I 

: S~de : I nov
1
11!lo1 : 

=---------l' _rso1iv 
1 

: I lsN!ld I 
I llYO'flll!lO~ l I 

L •• !.is..~:..J 

KU6 

"' 

NOlllOnll!)Ud"'J 
1NOlf9Y15 

H!lll!llOllHH:llldAl 

,z, 

trot 

•Z• 

~------------------------Jr~,.,;;;;:~;:--,-;.;:• I " I o I 

r S-01 l!l'l'd t:tOt llJHS 

"" i.·01 

All1dSIO 

.... • y ' -. -· ' 

:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~·---~:-~-~--__ :·--·•1L~-:-__ ::_--:_--__ ~--~~----1r:;~::~'.:]--i-[-::-1,~~~~~~~~~:~~~~~~~~ --------..! 

. ,,, ., .. , _ ___.r ______ __r:r·;,;.:'!~;-.;;:i 
; SN!ld1];1-------------:__==~~==------. ' I vz I 
' 't ' y -~---
' "" I ,.,,,--------•Z• I 11Ndi 

I tud~'J/0011~1 I 

I G I I llYOY¥ZONll : 

' ' I ~~==~~-----------------Jrc·~~ .. ~~;~-~7~:· 
-I I '"/\. I T:;-t---• 

I IYO.I : 

~---ll: ___ J 

~
~;1~t ________________ JIL'~";

9
,,;., 111Nd I 

I I 

IV6 
AlSWJSS\I 

NOllVWtlOJSNVHl 
~Nl::lNl003S 
Jl~NVWOWt!> ~ NIS 

'-'
' 

I 
,.:. 

I 
t.:. 
I 

OLZ)j6 

"' 
:llZll6 

"' 
llZll6 

'" 

*'"" 
"~'l\ 

w N 0 0 n /\ 

9 

L 

6 



9 

7 

6 

-

5 .. 

4 

v 

PRO GR AMI 
ROUT ltlE LGC 

CH)0,81T 4 ABORTST ... GE 

ASCEllGON 

AUTO·EKGOFF 

OESEllGON 

Clill,81Tl3 AIJ TO[NGINEON 

CH ll ,81114 AU TO ENGINE OFF '" r:~~~~=-------========-:J r----+___:::"::''.:.'·."'"~'5_'_• ·:!._B t THRUSTER X-X FAIL 
CHJ0,811 1 DESCEllTSTAGEATT ACH[O . 

"' INITIALIZATION 
COOWNUNKOATA) 

AEA.EM TER 

A(AREADOUT 

~OATAWORO 

~ 
~ 

,z, 
,z, .z, ,z, 
•Z, 

El I + S35B.?I 

aaaa• 
r~;;;;;;;-,;-,-.,.-~ aa1111•·. 
: <tw"ml mm @ / "'"""' 
I ~, ::~~.: f{iz llDllll• r-... t:1;c-;1-1 
I : •"" : • I I 

: , 1 B 1 1 ~,,~0----!-'1 --_;2, az, az, "Zs 

i ~A5Stl l! ~ \/ l:!'.!!..:.'!':.'J \·, oz) IZJ HZJ 
: \J;Jf"' I ~ """ cp ""'"' v,., / """'"' 

a 

+<l,3ANDtlSVOC 

0 

,z, 

LZ1 PSA.PWRSUPPLY EXCTOACA 

10.2 Rz9 8ATCAPWRSUP PLY I :~-'-'°~'c.'°':::___.f I HZ sZ2 
\{MP 

GHlb2lq:JAGSSELECT t 

N 

~ 
~ 

I 2A I 
~NLlb 4ce2 1 ______ ... 

~ 
~ 

CH l 23D t.;J ASCAA lol 

---~o{> 

@ i~ ® : STAB/CONT 

: '"""[fl""""" / .. --~'!.';!::::!:!:;._., .... 
I : -.._ '"°' : ' J_ ' ., • _ _,; _ _ 

! """ i!J "'""""' !. •: 
1
:\!J :I V ; 1 ~ ' ""' ' ' " "' . ' . : l!J,J) I : : e- I ~ I I : .LI I ' ' ' • •Z. J__/1' --:1!-T.L---+-L- ~ :..J I 

, : , : :·'" ·-.... , • v--c'.'" c· -t : ">--~-~:~-------_jll!_ , : '"'° : r -;,'O.:;;;:'-, '- I ,i ®11-:• ~ i;g~~L 1' I" '- I 

:• & :._,.. -,, " •Z• r-------. : ~ -: ~ '"'° I 4 -~-
1

1 --OFF I ~====j";'";"";~o<~s;'"~'~";°'~~~~~~~r~~~=-=-~~;-~=-=-=-=-~~~~~~~f~~~= : e ... ·- : e-- · ·: · . : :0~"j'I-: ___ .!.~'"!":"'~'."'",;:.; .. ~"~,; .. ~, ===~===b 

J~ 
. """'""" L~..!:~ -----'~·J ABORT''"'. - r-;;;-;;.--1 

r,_--OE_U_•c.'°:::"::"::_:°"'.._ ___ _:_=====---J-[: =-<EJ-=- x;:~ 1 '~~-"--"-'J-- 0oz

9 

Mzb Hz8 

- .. ,,... __ , .... _.,,.. I ''c1 I 0 I ,~. 1 ··· ! ·· .. :-
1 -====:::~~~~~~~=ii=:~=~~·~~;;----.:L_·~_':..'~=~~~-~-~-~,-~,,~~·:J_~·~·,~· __ j l!t ~.I.i i I ® .z.--u -:- i .. - :·. _____ __'._ __ _ ABOR T DISCRE TE TOLO< .. O•<• I 0" [i') ~ : I 1 ~_J I 

• I I 
1 

, 
1 

''°'' + "°" J___,/ ___L 

0 

• · 

r 
____ ,._.!'."'"'~'"~'."'"2'~o•~u~-----+=.:~=~r,;i:::~:== I 

1 

I - I --::;::=~t::==-i------.J-.---''"' ~ '""'' .. _ . ~ . " ' ..--1--r 
FOlLOWUP TOAEAl ,l' I """@91"''"'°'°~::~~~·--,.... ~-·.!ii I H,, -- 4-ct ! :t-i'--: I 8"I I ~ .. r-~s';,<,0 -.. ' I : I 1 ) I I :=J- : -,:--------~ ,.J,: ... :-~'..h, I! ,! ,! ~ ~ l:::;.> ____ \;!;l v,.. • :I· 0 . VR ~::r...'.~'"' I: 1---//i: : DI':: I t I : : 

, ~ ~ : : ' mr : D~ : c 
[!] AGS STBYMODE 

r~·='"~''="~ .. ~·-------=:::::::::·~ .. ~~~·~ .. ~"=J-j r---~~~~~~---, - _ .. _. 1 "'"""' l h :::\'" • ...... • 

·-· & : ~ +• 
v 

{ 

LAT VELOCITY 

TO DISPLAYS ~. ALT/ALTRATE 

r 

I ,z, ~ : ! : @_ "'"'°"' .""''~"- .--n ---i • : ~: : _, : ! 

r~-=c"---~~~~~~~-~~::::=::::::::~~~-~l~~==~=====~~ll~~O~ff~· ~~~:~-:---.o---, ""' , .. _, • • : '<! " 

{ 

'°""'° ~""" I I r- ®' I -. I fROMISSCDU - ________ j_1__,A~V / STAO/CON T I --A';"A ___ ,I o 8 I _.l I ~ ....... ., ' ' . ' . .---/\ --==='- . ' 2A .~~aHz r-------~ @ ' OPERATE • 

,, ·1~ - I 11 t ""'' L::!;.!.!_!."'.:"J 1' A[A ~ I '" 1' ~STANOB" 1

1 

' ' ·~v--- - ' • .. •• _,, . v " ' .• , - "" "" - : "•• I -------• "' l:cc •• '.'. •• ~cd 
"'°·"" '"''"'""'° •'"'". '"" I & ~ 
""·"" """' ""w - -------1~ ' 

STAB/CONT 

-

i i • : '5 : 1iiil, ------- -- . - ' ~ "'"'"' '" ""' "'"----"] i : : • ' 

j ® ! ··-··- ~ ! :!;7'··: ·0 ·Z·v_. f';';=·1 ,, ! a! ii '.~' ! ~ I ' r<2>i r;;·,-;:;;;r:;;;,;;,1-i' : .. ':l'o.'-----'l'.l 

, , "'""'"'"''" "1' I &"'"" • , _.,_,_,_ • • G • ""' 'lY : 0 : ~ rnm / ;'""'"""'h : ~:r::WJJ<r-•'.,,,.""" : Off \ ! .. ·.:~;..:.'!'!'J ! ~ ! I ~."' ! 0 r.0""""'"':-.1~ : j:.~'-"--<-i --·-J-",.--_~ __ :_' __ _ \.-----,'-;;;;~=~'''---'==-' ""''·"' •"''---'"-J . ~ . .... ' . "" 1;:rr- •'' ' • . -
: , ' -----'" •Z• ' I wt:' l ~~Ns%CONTR0l : .. :... . ,,, : ::.:•.; ____ .. _,,.I ' ,I I GHl2Bb £i1 ENGl,,.(FIR(OVRO 

' ' " -------· :r 
: :·z·=-"' --..l ~ : : =--:· ' ' ,,;::::Biiiili' = 

1 
lHRTMON 

1 GIJRN 

""·"'"' '"'-""'""""" ,,_, · .. -· .... . .. .,,,_,,_, ·------· ""·"" '"'°' f""'"""• v ~· EN:;NT : "'""'"°' •~ I I '°' o I r.:;:.._ Z 
CllJO,BITIO G/NCONTAOLOFS/C - ---' --o'..I._ I I 2A~-'I'-- ~ P 4 "'""" '"'°'"''"'" .. ' I '"'~j1/,~--------_J1I lP!~!.,_'*!,e!oJ ~u~ •r<'.Vi ~ 0 ,z, 

CHll, BITS 7,9, II L-. +X,Y,Z TRANSLATIO,,.CMDS 

CHJl,BITSS,~2 1 - -X,Y,Z TRANSUTIONCMDS 

i-='~"~"~"'~'~";";"~"~'------======--j CH) l ,81T l 4 ~ AUTOMODE 

C~ll, BIT 1J 
OUTOFOETE"'T 

______ ... ~ 

' ' : ::r '""'' ,,. "" "' ' --_,. " -
i PITCH/ROLlGI MBALTRIMCMDSFROMlGC 

ROLL, PITC H, AllOYAWERRORSFROMA EA 

GHl4S7~ROLLATT ERR 
CHHSb V PIT CHATTERR ---
GHl45S V YAWATT(U 

0
~--J ASCEfl l ·, =~ 

r@1 l ! OESCE"'T 
~ LIM IT ER tPI TCH/ROllGIMBAL TR!MCMDSFR 

OAP Cllll.BITl5 
~ r--~;~,-- 1 ;;C:A"~~/<~·r1~,l~~LM~PA~CA='i".:..'·+~'.'."":'.''°"..'~~~'~'"'."'..".''..'.:~".'",".''"'.'..'w--1_'_'j::_: ~!?'.•• 1 ~ I '@ I I ~>>t•' ' . ( ! 

r·-;;;;:;;--• ~ • : : ,+. ' ..... r---------· "'""' ,! 
I •c,,.ABLE I ~~ w' r '""""'""'""" ""' ""'""' 

I

: EAE ! LI ,_ .. _, ___ '_","_sB2•_:.1 ": ,c'co"c:.''f-1.--../ ,z, /:::\ ; _J.,..PG"'s ·_ I: ,! : -Pi=r!1• ·~~~EATCA,,.OCES r--------1 

CHS,BITSl-8 
1--CHb,BI TSl-B 

MEMORY 

0042-0044 r:;':"~'~"':'~"~"~"'~":!!"~"'-----------_J 
CH3l,BITS•·-, ~~·~,,,~~-'£"~'~"'~'--------~========j 

•- ABORT DISCRETE 

tee · ROLLP IT CHA"'D 
'!AW ERRORS .-----=---- -

AU, 

1...-_ FOLLOWUP 

__ AU TOMODE 

"""""';{=-=~~=~-_:~~------' RGAR.\TES RCAAATESTDFOAI I 

------~.j...:_~"';~8'~<~~~11~ -l-1-~...d:t:: AJ.· I 

GHl46l~ROLLRAT[ 
GHt 4 t.2 w PITCHAATE 
GHl 4bl L!J YAWAATE i e 

I I D~~HABLE I ' ~ =o-: ."'-H ' e-+"-+.- t • .,._,, ' r' ~ r,-,.-,-:-:'r';..;";.;";;'::,";::"'::;;":....~ i 
I

: . , I ~© + GUIO Rz, • I POSiTJ.1 • 11 , °"'""'·--t_..__ ~,'gg::" i 

. : :--,o;o,--· ',.:~:=-~·- ' '& ! • i-''"" : r-/-0...-:J . • ' • l © ~ 
tPNl2 DIS::~:: I E0N~BLE : ff' I ,,,,. I .,~:;;;;~,.;;:.--.. I 'J!i{ I 

7 ® I -:- PO~R:EGRT : II ,,.. -

--------" I I ' I I .. P"'L l 9S& I ~ I ~ I .... @ : "'\'" : i -'-"-"t1--~'-~_1L----l---i: --~~--- : -------·~ (iJ ' I ~"' I @ : G """ I ,: ," 

®STAB/CONT 
'•---- : .'""": '" : . ~ ~~~r~r:-~-~;~"7,~~';,.;7:-~-1,=-:":=:~:·-~-~-~-~~s:~:'l~l~-----~~--~-~l,~~J! __ ~1;~~ ' r r::::-------:t'"_'"_""_'_"'_''_'_""_" __ ''° __ "_'" __ "_"'_ --· ~ ----'-! --- I Rz

9 

l ·-· . : ~-.. : ,,,_. '· . ' 
\{DR .. ____ 4;,B.!,9.., -,:J!~~~;;;;'j'-l~----+.L---<j: __ ,,. I I ......_. I I I I 

I ,,_,,: fr=i' ' ' !~. , ;. > : 

01 

.~.. : • ·11· 'II'. : -·- : " rf ...... -} : 

® 0 

1'- ' I I ,rt. 1' '"'"''''' ' 

I

I II I~ TU NS' •II t®' II ~PULSE I ' ··-' - - ' • 11 

' ... ..... . .. . : 

•

I Pn

4

DISABLE,.,, 

1 

I ..,,,,,,,,,.,,,,ii, 
1 

@ 1.=!;.,1 __ "-"-"-"-"-"-",.' ' ' ______ ,;._J I . T . I ~ I : 

. ~ . ' : . : : ' 
' ' ' ' : 

·z· ·(-0-

& 
~ 

''"----"'] .. ,._, ' .... ,,.,_, : . ' : ' ===::'.:======::'.::===h:~~~: =~==========~·z, ~= .. ,.,,,~ _· ~. ~~---=-r ___,___J ! ~ 

+ 



' ' I 
' ' ' ' ' ' 

h-+ 
I I 
I I 

: 

+ K 

APSONANOOPSONTOAU 
THRUSTERX- XFAIL 

AUTO THROTT LECMOSFROMU:C 
RCSCMDSFROMLGC 

ENGINE THRUST CON T 

ENG THRllSTCONT 

H G 

0£5£11GONTOAU 

ENGINE THRUST CONT 

D c I 

l-="~'~"~"~'~"~'~"''.:=~~': ~!_ __ _!!!!~~=~------------0-,:: --::i_ • i w '"""" '""" 'fl 
I 

;~'!:o"i'.'s~':s~ I 

~~J,'~~il" • : : i 

& 
~ 

I I 
I I 
I I 
I I 
I I 
I I 
I I [E)o"°' :_ I '"""~ : 

COMWANDTMRUSf 

i~ ! 

& w 
GQUlO p DPS TC P 

FLICHTOISPV.vs 

THRUST 

THRUST 

I 
PNL l 9M7 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

: 
I 
I 
I 
I 
I 

: 
: 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

: 
I 

' : 
I 
I 

: 
I 
I 
I 
I 
I 
I 

' I 
I 
I 
I 
I 
I 
I 

' I 
I 
I 
I 
I 
I 
I 
I 
I 
I : 
I 
I 
I 

' I 
I 

' I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

@ ! GZ• ... .,-1
,,,.,REAKERS 05£0 1 

.,_ -" • l'J TCAISOLVALVESXXCL !> '"' "'' """' '"""'" "'"' T ,...-~'"'' ""' "" ""' ' --::i_ BUS PNLll BUS PNL16 

:, 'II Cc_j..""~"~"~''~'+;~"'::;r.:f,~: .. ::'1 RCS""'"' /,:',~~~,:~:;::',, '1 '®Jil 
> . ;:: :::: " ' "'° -------1 r-;;;;;;;;-;;,.-~"J"'·-------------=====~I 
l COR 4CB60 LMP 4CB42 ,. ISOLVLV I I y'~"~'"=t·====------------~®P 
~ · ©I ~~ · --'1'--- SA I I I CLOSE I 

r•••••-., ~ I PNL 11 4Cllb7 II : : 1

1 

IQUAOXTCA I ~I 

__ _,'~_.,A I ~ L!:.';.~--"!:!.1 ! i I 
I , .. I I ""' I :!.itlL.:1i_J V""'""' I I 

Ql) V,.,',~,... I I 

: : : : : : 
I I 

: : 
L"!L_! ____ J 

r<!Vi 
~ 

3 scs 
SCS OVERVIEW 

SIZE DWCllO 

L\1-8 J 10.3 
121X'8.2S PAG£ 10~ SKUT l Ofl 

9 

7 

6 

5 

+ 



---------, 
! 
I 

I 
: 
L-------

r -------------------------------------------
1 
I 
I 
I 
I 
I 
I : 
I 
I 

: 
I 
I : 
: 
: 
! 

! 
i 
I 
I 
I 
I 
I 

~---0 

I L __ 

,-----
' I 
: 
I : 
i 
! 
I 

i 
' 
~-----0 
I 
I 
I 

I 

~! I 
I : 
I 

! 
I 

: 
' : 
L- - -

©rSJ~i 

D + 

0--------~ 
I 

I 
I 
I 

i 
I : ~ 
I 

: tSJ ~ : 
: 
I 

______ j________ i 

~; ------- ii ------
8~ 

ii 

~~ 

~! 

8 ~ : 

... 

c 

-, 
I 

: 
I 
I 

I 
0----1 

I 
I 

r----
' I 
I 
I 

L ____ 

i 
I : 
i _ _, 

4.1 
"" •· 

6 

GAS TA 
JIATIOMAl UltONAUllCS & IPACI AOMINllTllAtlOM 

-~- ~-~ 

GASTA 

lM 

lM·I 10.4.1 



11P-
~ 8 

·---------
' I I 
I 

i ~~ ~ 
! ~ @ 
I 
I 
I 
I 
I 
I 
I ... ______ _ 

-~ 
• 0 .• .[. .~~ 
. . ·-

D 

•" . 

. ' • • ·------- - ..... , 
: s ',• 
: ~~ ~§ I 

ill1>---- i 
: --i ~~ ~ I 
I ~. °' o I .. ________ ---· 

•" 
8 

c 

(i 

•
• 

1· • 
. . 

--------, •• .. 
I 
I 
I 
I 
I 
I 

---~ @ : 

IS i ! 
§i 
•• _________ ... 

r-- .................. , 
I o l 

! i ~ 1 
i ~ ---~ (!)1 I 
I :t i 
I 1:: 1 
I g 1 
L ........................ 1 

B> 
ll> 
ll> 
ll> 

A 

J • ~N"s°'[.t.1Nm~J~~ ~~RN~~~~CN 
1.0CAlMORtlONTJ.l.l.NOINCRTIAlll·AlllS 

t K SPAClCAA"PlfCMAT111 UDC 
ecrtRENCtTOINCRTlAlSP.lCC 

(AlltMORSITAlllATEl.97iO.J '/Mlll 
lUNARO R81UlllAlCl.l>Jt0.l'/Mlll 

FASTSHW lt"TCl O"/UC 
SlOWSl£WltATE O.S~"/SEC 

4.2 ORDEAL 



\t: >----------'===-----------, 

SPHEREDR IVESYSID>I 

:t48 >---I-- r~t 
r---- --------- ----- , 

Pl,CH I 

SINr!OG! ... .,.§,{ 
ORDtAL l~~.72 >''""°'""""°'"-' -1-+_L___c,.::::::iy-'1~-1--'<: 

ROLL 

.. ',<: -i 

r------------ y 

I I AXI~ 
..... - - - 1- - - - - - - - - - - - - - - J 

I 

l 
I 
I 

i 
I 
I 

' I 
r - - -r- - - - - - - - - - - - - - - 1 

: v!w 1 

1--'----..j-: -_-_-_-_--~- ----- I 

___________ _ _:"~~$~ 

I 
I 

l 
.. - - - t- - - - - - - - - - - - - - - l 

: :------------ RiLL: 
I 

l=.~0·;-------i.-r-~c+-r--
I 

L - - -- - - - - -- - - -- - - _4s~ 

28 VOC 

"" rDAI 

SPHEREOR IVESYSTE/\\ 

4 00H l 

FOU 

0 

V(HICU 
PITCH 

~I I 

V(H!Cl( 

:8711 

V(HIClE 
ROLL 
RATES 

8711 
I 

""''""' I 
~"?: 0--J 

c 

ORIUTATIONAHDGIMBAUN G 
OFrnErMIBAll 

c.?: {>-~~------------------------~ 

4.3 FOAi 
>C>VSTON. TV<AS OR 

FOAi 

10.4.3 lM·• 

9 Ml 9Mb 

l ~~::t~tttWOR K ~zb Gz• 
10.1 

2 ~:r'~~~~~~~~~~NEErsccRc~cc , Q Zi 
'· ' •

• 

' . . 
. . 

... 

8Al l ROT.UlSAllOU1YOISSE(NAS 
ROTA TIOHU(ll,jTOPT080TTOM 

,,+\, 
S ID (Vl£W~l 

do,•TTUROR 
1! .Z5 "/SHRATO 

<S'ATTHROR 
tl. 25 ' /S [CllAT[S 

•S'UTERROR 
il.Z5 °/S£CAAUS 



.. 

{Jzs
 

D
IS

P
U

Y
T

IM
IN

C
P

U
L

S
E

S
T

O
R

R
 

Jz.
 

RR
 R

A
N

G
E 

O
IS

PL
A

Y
 S

H
IF

T
 P

U
L

SE
S 

1
0

.1
4

 

r.z 
6 

R
R

 D
O

P
P

LE
R

 R
A

M
G

E
 R

A
TE

 S
E

N
S

E
 

io
.1

6
 
f'

Z
2 

LR
 A

N
T 

PO
S 

N
O

 l
 

IN
O

IC
A

TI
O

N
 

SH
 l

 
~
z
 6 

L
R

 V
X

A
 S

E
N

S
E

 S
IC

!f
A

L
 

{ 

A
C

S 
A

LT
 R

A
TE

 S
iil

 F
T 

PU
L

SE
S 

F
z
2

 
A

C
S

 A
LT

 S
H

IF
T 

P
U

LS
E

S
 

1
0

.1
8

 

•Z
• 

1
0

.1
6

 
.
.
 1

 

.z,
 

1
0

.1
4

 

,z
, 

1
0

.1
8

 

•Z
• 

).
0.

10
 

'"'
 

LR
Y

X
A

 R
A

N
G

E 
RA

TE
 I

P
R

fl
 

.., 

,z,
 

to
.1

at
Z

• 
1

0
.1

0
· _

_
_

_
_

_
_

_
_

 _
:_

 _
_

_
_

_
_

_
_

_
_

_
 ~
 

:!
:~

 .. 
, -
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
~
 

,z.
 f 

~~
~ 
~-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
~
 

--
--

--
--

, 
r-

--
--

--
-

R
IC

/A
L

T
 M

O
N

 
I 

I 
M

OO
E

 S
E

L
 

I 
I 

RM
G

/IU
IG

 R
T 

I 
I 

LD
G

/R
A

D
A

R
 

I 
I 

e 
I 

I 
ePC

NS
 

I 
I 

A
L
T
/
~
L
T
R
T
 

I 
I 

.. , 
I 

; 
I 

I 
I 

I 
I 

I 

LR
 M

O
DE

 

PC
NS

 M
O

O
E 

w
 

E
z

7 
r 9 

)5
1

2
 K

H
Z 

FR
O

M
 T

IM
lM

C
 E

Q
U

IP
M

E
N

T
 •

N
 P

C
M

T
E

A
 

• 
1 

9
.1

 

A
C

 B
U

S
A

 

/ 
"' 

..
 R~

;'
,.

GA
AT
E .

.. 

.... 

D
A

TA
 

PR
O

C
ES

SO
R

 

PR
O

CE
SS

O
R 

r-
-

--
--

--
--

--
--

--
--

--
--

--
1 

PO
W

ER
 S

tC
N

A
LM

O
N

tT
O

R
 L

O
C

IC
 

~
-
-
~
-
-
-
•
•
1
-
-
-
-
-
-
-

I 

"' 

T
A

PE
O

U
T

PU
T

FE
E

O
B

A
C

I(
 

R
AN

C
E 

M
O

TO
R 

DR
IV

E 

L 
-

-
-

-
-

-
-I 

-
-

-
-

-1
-

-
-

-
-

-
-

-
-

-
-

-
J 

::u
 

~1~
1[<

1 
,. 2!i 

I A
L

T
/A

L
T

 R
A

TE
 

: 

v 
• 

I 
n

0
--

t-
-
-
-
-
-
-
-
-
-
_

_
_

J
 

~~r
Hz 

I PH
L 

11
2 "4

ce
20

4:
 

.. __
__

__
 .. 

1'1
1 ' ::u 

K
 

,. z 
g 

G
) 

F
L

IC
H

T
O

IS
P

L
A

Y
S

 

1'1
1 

~I
 

-
::u

 
0 

!j
 

., :
 

1'1
1 

I:
 

5 
1'1

1 
~
 

fl'
I 

v, .
. 

::u
 

.., 
... +

 
"' 

"' 

~
~
-
·
 

-
R

A
TE

 
RE

A
D

 H
EA

D
 

E
LE

C
TR

O
N

IC
S

 

~
-
a
 ~
M•

CE
 I

 
TA

P
E

 
-

R
EA

D
 H

E
A

D
 

EL
EC

TR
O

N
IC

S 

'''
"' 

SI
G

N
A

L 
M

O
N

IT
O

R
 

LI
CH

T .,. 

l2
81

C
H

Z
 -· SU

PP
L

Y
 

.... 

I ~ 

.... 

lo
 ... n "' 

.jl
 ~
·
>
 

~
 



20TOll0VAC 

I 
IL DGllAOAll 

I 
I 
I 
I 
I 
IL DGRJ.00 

D 

r-·:;:;;::;--, 
I 
I llNOZ l!ACAR 

-~rfE83.l ---~-+---~ _ _,_ ___ __,___. i~k~-----i--
1 
I I 

: 
I 
I 
I 

' I 
I 

I 

:LOCP~NDAR 
l•AGS 
I 
I 
I 

' ' 

X·PNTR 4.5 
NATl0NAlA(R0HAUTIC$6SPACEAOllllH ISTRATl0N 

~VACl:CIU.FTCENTlR HOUSTON. TV<AS OR 

OSGI! 

" CROSS-POINTER "" 

10.4.!I 

I I 
:RNOZ RAOARI 

c 

·VOC 

' 

ELRl/fWOYEl 
POl\'HSllPPLY 

I 

" 

l 

-voe 
' 

. 
·•00 

.. 

-voe . 

"'J 
+VCIC C 

'}TOELRT/fW!lYEL TOElR T/fViOV{L 
POTENTIOUETH .WPLIFl( R . 

·YOC .ygc 

"J 
+VOC C 

'} TO AZRT /\.A TYEL TOAZllT/1.ATYH 
POTENTIOUETER ..,,.PLIFICR . 

-voe -v~c 

7 



LM- 8 
BASIC 

Drawing 10 . 5 Mode Control and Balance Couple Switch: DELETED 

10- 11 



K 

8 

7 

6 

5 

4 

3 

2 

Tz6 @ VcoAATCA1PG111s14cB81 

10.20 

I::'\ VLMP ATCA tAGSJ 4CB2)0 uZ6 ~>---=c:;.:_====--•.w-1---'" 
10.20 I 

I 
I 
I 
I 
I 
I AGS 

I 
I L!'!.! ____ '!;!J 

... 

'" 

"'" 
SET 

I 

P
ICll 

CA2 
Kl 

,z, 
10.20 

{•w FROM ACA RATE 
CMD 

H G 

}"' CA2 

" 
I 

:>------------t------------'-------< LGCI NPtlT llfTUFACE 

,z, 
10.20 

DITCH FR<lril A.CA RATE 
CMD 

I 

I RATE 
I } YAW 

l .___ INPUT 
CATCAJ 

,z, 
10.20 

rOLL FR<lrilACA RATE 

I }PrTCH 
RATE 

I .._,__ INPU~ 
1 IATCAl 

I 
I 
I 
I 
I 
I 
I 

I 

"'' 

P
IC18 

CA2 

" 

A/DCON\IERT'EltS 
(CIRCUIT Al 
lO LGCl 

,z. 
10, 10 

PSA 
28V 
BOO HZ .. 

""" 
AGS 1-1 0-----H>-

__c::-4 I 
I 

l"GllS I 

.z, ~: 

} 

ROLL 
RATE 

.__ INPUT 
tATCAl 

10,17 I 
I 
I 
I 
I 
I 

1·~ 1·:. 
I 
I 
I 
I 

... 
LIOCCOMMAMD 

J_ 
+28VOC 

.z, 
10.23 

•Z• 
10,20 

"' 

D 

1· 
LGC 

CtilO BITlO 

C/M CONTROL Of S/C 

LGC 
CHU BIT 13 r---..._, 

EN°GHilE ON 

,z, 
10.18 

LCC 

0---: 
FROM ACS I 

I 
I 
I 
I 

CHU BIT 14 >-----<-
ENGINE OFF 

TOtwEA 
INHIBlTS: 
LGC WARNING 
lSSWARNlNG 

I 
I 
I 
I 
I 
I 
I 

ct 



,z
6 
G V coRATCACPGflts14caa1 

10.20 

,.-------., I GUIOCOltT 
I 
I 
I ... l ""'' 

l ,. 
I ACS 
I 
I 

Z 
r.::\ VLMP ATCA CAGSJ 4C8230 

U t. 0>--------.. •r1-~ 
io.20 I 

I 
I 
I 
I 
I 
I AGS 

I 
I 
C!\~----'!!:.I 

CR42 

RESET 

Cfl4l 

.... 

"' 

CR40 

SET 

r 
7 I 

I 
I 
I 
I 
I 

,z, 
10,20 

{

YAW 
FROMACA RATE CMO 

H G 

1
C23 

CA2 .. 

{

PITCH 
FltOW ACA RATE 

{

ROLL 
FROM ACA RATE 

YAW 
RATE 
INPUT 
CATCAJ 

CMO 

RATE } '"'" 
.____ INPUT 

I 

P
,, .. 

CA2 

"' 

CATCAJ 

CMO 

} 

ROLL 
llATE 

..__ INPUT 
CATCAJ 

1
C24 

CA2 ., 
I 

... 

'" 

Mz) 
10,23 

,z, 
10,20 

I 

P
l Cl) 

CA2 .. 

Lc;c:ColitMAND 
+2e voe 

LCC 

CH30 BIT 10 

G/M COtlTROL OF S/C 

D 

LGC AUTO ENG 

1
C30l 

"' " 
I 

c 

ENGINE ON 0--- ,.,,_C_A-
2
-----------,----• 

1
"' 

CA2 
Kll 

I 

Fzl FllOMAGS IC8 

CHll Bill)~' ONCMO 1 
10.18 ~b: ~?:z~ 

AUTO ENG 

CH::GINE ~;/· 1---;----------:;~-~-o.".OF'.':F_':C':"MO'..__.., 

Fz3 0----- i~2 
10.16 FROMAGS 

NOT {----'.-! USEO~ 

I 
I 

B 

1
"' 
"' Kl2 

I 
I 
I 
I 
I 
I 
I 
I 

~ ,. 
I 
I 

~ 
- I 

I 

FOLLCM'-UP 

AEA 

OL 
W045 
BIT9 

.z, v. I PGNS 
CD« ENC CONT 4C880 !_,. DES ENG GMBL TRIM 

TOCWEA 
INHIBITS: 
LGC WARNING 
ISS WARNING 

10.22 
SWITCHIMG GROONO 

rl------~<Yj~ .ACS CMOSFROMATCA 

I DUAi 
I 11:13 I 

: I 
I - - I 

: - : 

c:E}:ii, : 
I I 

P
'm 

CA2 . 
Kll 

I 
I 
I 
I 
I 
I 

I 
I C32 

~;~; 

LTRO<:N DR '"' 
COMMUITS: 

+2e voe 
ENABLE COAP) 

)--------<~ ,z, 
10.20 

DATE 

VLMPATCAtAGS 14CB230 ~ 
I I 

APPROVAL 

,-
1 

+26VDC 
EIU.BLEIMPJ 

LM 

LM-8 

I 

rl-

PGNS I AGS SEL 

SWITCHING 

SIZE OWG NO 

J 10.6 

,z, 
10.20 

60.5 X 34 PAGE 10·12 l OF l 

8 

7 

6 

5 

4 

3 

2 



9 

8 

7 

6 

s ... 

4 

u 

v •• 

I 

CM IPNL 2 S'2 1 
.. _______ .. 

CM LM 

•Z. 
10 .4 

•Z• 
lOA 

.. ------... I CWCA I 
I ;i:_ I ,_ _ _,,~--0,.0----.,-------11• 

Li:t.::..!.ce.::_: 
FLTD='"- , 

r------.. 
I x.~:TR I 
I ;r:_, ! 

>------!,'---<> ~-~.-----1• 

l:!l_!~.!c.!1.!4.l 
Fl.TDISP 

--------~, 
rEVENTTIMER/1 

I S~I ! 
>----~.--<> ~-~.-----

t:'!i...!~.:~~~ 
HEATUS 
-~, r------... 

v..MP 

•Z• 
10.'I 

-····································· ..................................... . •Z• 
I DISP I 
I ;i:_ I 

>---~.---0,.0-----.-, -----
1 PHL lb 4 CBMll 

"' STANDBY 

LM 10 , l& 

'"' 
.. ______ ;...11 

EPS r-------, r-------• 1 1cc1t1s1tv 1 
I EMER CM PWR I I ;r:_ I 
I I -------!,'---<>,_,,~ ---!,---t----~~-+-+-oi 

~1---------------~--l--------<,'---<>,.<,o--~.!-------<• l~~!..:~~~ 
:::.l.!~!C!2!4J PCNS 

•Z• 
10 ,4 

r------.., P------... I lMUOP[RAT[ I 

I !~7'~~ :~ I ------11'----0;i:_ I 
>----!-------6~0---+------ f ZOA I 

I 2A L~~!...:::i!!!J 
l~~1.!..:~!!~ PGNS 

r-------1 
I IMUST6Y I 
I ;r:_ I r--r:::---: 

I ;r:_ I 

>---~,-~,.o-----.-, - ----
------+-~ O----<------.----< 

l"!~!..-·~s.:,1J 
l~~l~~~~d B> 

I r••••••, 
1 • I I lR CABU 

SUB-AS SY 

a 

LGC POY1U SUPPLIES 

AN TENNA POSITION 
CONTROL CIRCUIT 

-+ 5VOCPOWERSOURCE 

"""' REGULATOR 

0 

tl 4YOCSW 
(BPLSSWI 

+t4YDC 
!BPLU SJ 

AlARMOETECTION 
CIRCUITS 

TODSKYANOTAAYS 
SE AAN DBOF LCC , 

LC C INPUT INTERFACE 

TOOSKYANDTRAYS 
A AND80FlGC, 
LGCTIMINCCI RCU IT S 

t28 VOCLGC/DSKY 

N 

+28 VDC COM 

.--------, I ANUN/llUM I 

I I 
I ' I I 

I@' I I I 
I I 
I I 
I DIM I 
I BRIGHTI 
I I 
!.:~!--.!.6.:.2.;J 

t14VDC 

M 

•Z. 
10.9 

DSKY POWER SUPPLY 

Al.ARM DETECTION CIRCUITS ltGCI 

SEE OWG 10.ll SH 2 
FOR COMPLETE ALARM 
DETECTIONCIRCUJTRY 

.z, 
VFAIL 

m 
10.ll 
20F2 

K 

+28VOCllCR 

ZSOVAC800H! 
VARIABLE 

lAND1NG RADAR POWER SUPPLY 

"'" ANO[ 

r---t----------~....._ __ _..j_..j ___________ _ -ll----i'-----0,.:i:_ I 
I ,~!>--t,----------:---------jt--""1:=----f--._------------------------------------------------------------------------f_.,{ii<~f-"''-.:.._,-----_:::c::..:.:::_ __ 

•Z• 
I0,4 

r---cor--1' V.,,, li:~1.~ . .!~~sJ / --------," 
I X-PNTR I 1 LDGROR I I 
I ;I:., I I I i.., 

>---+--0,o-----i-----ll----------------::---0,.0---!,~---t-~>-J.. 

L'!~!.~~~!J ,, , l'!~!..!~!;?..! ..,_____,1----< 
LRHEATU 
CONTROL CIRCUIT 

,.------... I RNOZROR I 

~------~' -----~'--o;i:_o--~·------------------------------.------~--'-"-""'---~ 1 s1GSTR 1 I t5A I Le sz, I ~ I li:!:.!'!.-4.:'!!~ / FLICHTDISPLAYS '\. 

... --:-;;•-., 10.lf> >--- -<l--<>"0----!-1----- r-------. bF RRELECASSVOVEh' 

L SHI L':!';.;!.~'!,1.,!!,.a I ORDEAL I 

•Z• >----<:---0:-o---~:---------------1111------ ----------:>----o-::;-0--~:-------, 
tsoH~" O> t':~l!,_!;:'!!!J / '\. L~~1.!,_:~!,!?,J 

RENDEZVOUS RADAR POWER SUPPLY 

l
moom DL1.J I +ZSYDC HO l lf--.----if-----

REGUL.ATOR 

"'"'"" ~ J,---------->j 
ll r-tl<--.--~ ,~-~ 

Hi· I -
I ns Yoe 110 2 1.----

~+------~ .. 1 REGULATOR 11f--+----<'---•-2_5'_oc_•~02~_., 
,___Jm1__ 

I I "' "" I-
HEATERS r••-----, 

I GAST A I 
I ;r:_ I r:;-:;;;1 ------.,---0.,0----,--~ 

,z, >---~l--<>o;i:_o--~'---------------1111 l~~!.-?!8J 
RR CABLING 
SUB-AS SY 

I J L j rrm.----+--. ---1 '""'"" :,_____._ _____ .,._.,,,'-----+< 
-~~"~"~"----1~1l_'~'[_~_::,_,,J--~ll'~'::::!I~·~ ,_J L 

-@ 
,,,__L~:..--+--. I .---+------~I------+------+~ 

10 . 1<1 ~ 7
·
54 

I 

LY l':!'2!..4C.!!;!J 

,z, 
10.4 

.z, 
10,4 

•Z• 
10.lb 

'"' 

.z, 
10.17 I TRANSFORMER 

~>-"'~~~-+--ii PH,.,Nsli~1::1NG Ir--+---~~---< 
' / ' P------, r------, 

I CDRFOAI I I RNOZROR I 
I ,.I.. I I ,..r. I 

>--~,r---0,.0----.-,------11-----~,f---~~o--~,--+--+---------------~ 

L':.'!;.1,!._4!,e:,o.:j L:~1.!..!C.:2!~· ·-· ·-· GASTA POWER ASSY 

' / ' .. -------. r-------. 
I :~~:~ I : G:£ I !~~~~c 

r---"M----t-"~' ="~"'~"~'~"~'="~"~' __,_" LEFT/UP €/ 
~~"--<00-----< LEFT/U P 

I 

lC)V SLEWRATEYOLlAGE 

RIGHT/l)ONll 
HI SlEWRATEVOLTAGE 

RIG HT/DONN 

l~--M-----+-'=""-'-'"'-"-'-"-"-"-'-' ~ " -

SLEW RATE 
SWITCH 

PART OF ORDEAL 

~ yq_ 

, " 'L~~:r--1. !,__-+--, .-·+------~ .. ~f--+----<---+--'-'-""~-
t!-J ~ 
L1~l r--+--~~~l----+-.-1-----
W~ 

IMUOPRTOLGC, 
ISSCOU 
DISTRIBUTION 

)4--
>---~1-~02Ao----+,----11.---~,>-----<>~<>---.1 --+---+---I+-~-----+------< 

l~~!..!~~:.J vllSA l':.'!~!...:~S2.2!.l lil t . 2&VAC 
AC eus A 400 HZ AC ll!J~ A , 

1 
'C-....t 

1
, 400 Hl 

' / ' r-------• r-------1 
: l~L I : A07P: 

... ------, 
"-=======-------::::::::::::::::::-~---"':..:::'-------t--t-~:;---i-:_lf--l----1~-"Ti"~'~~=~:~~=~~··~"'-'_"--f-+-~·="~'"=---{ 

.------------------.. : FILTER 
COMPUTER CONTROL ANO Rm cu DIMMER ASSY ': i 

RRCOU 
015TRl6UTIOll 

>--~.~--OZA I I . 2AO----f--

::.:l..!!.~;8!1~ L~;.1.!.-4C_!l.!Ll 
OPTICS 

HEATERS 

7PGNSPWR 
1S-7!1VAC 
400HZ PUSH8UTTOll <----+---- LIGHTING .z, 

'·' 

ICCRDI : I 

AL IGNMENT 
OPTICAL 

TEUSCOPE 

+5YDC 

LUJU.R ~ 
: rl· 

NATIONAL AEllOHAUTICS °& SPACE AOMIHISTRATJOH 
M.tJ'*IW Sl'AOt:Cft.V'T <:qfTVt 

•Zs 10.4 

lAOTI 

: ~R;;R l l c--l<t-.---+----1---"-"°"~--{ 

MUU'IPUERCHAIM 
TOMEMODUlATOR DRIVER 

FREQ SYNTHESIZER/ 
TRACKER, 
lONTRAQC R£lAVORl\1£R 

FREQ SYNTHESIZER/ 
TRACl(ER 

FREQ TRACKER, 
COMPUTER INTERFACE 

FREQ SYNTHESIZER/ 

os~~LRi:[TOR 
RUHh'lh'CI 

TRACKEll: ~----------------

TOM E MODULATOR 
DRIVER, FREQ 
TRACKER SLEW 
RATES'MTCH 

+26VOCRR 
CDU PWR 

CDUPOWER SUPPLIES 

PGNS POWER SUPPLY 

~-0,-------t----1,_-.-0-'->o<F I [!J 
I >---<'"'"j~~ I I• 
!.°!D!.A;_.:!;~ 25,bKPPS FROM COU 

SUE 

10.7 J 
SHUT l OF I PACE 

lM 

lM-8 
121)[ .z 

I 2A I 

1!.11!.!!-"2!2!J I -./'::\. ORDEAL 
-----v-:...J LIG HTING 



~II 

+2SYOCll0 2 

+12 VD~ 

+4,)VDC 

Al.ARM DEltCT10N CIRC UI TS !\.CC) 

SEE DWG 10.13 SH 2 
FOR COMPLETE ALARM 
OETECTIONClftCUlfRY 

,z, 

MUUIPLIERCKAIN 
TONE MODULATOR DRIVER 

FREQSVN'THESIZER/ 
TRACKER, 
LCJNTRACKRELAYDAlVER 

FREQ TRACKER, 
COMPUTER INTERFACE 

m 
10.13 
20F2 

K 

VERB/NOUN FLASH, 
1--+-----~73 OISPLAYVOLTAGE. 

H G 

:k G-{ __ _,_ __ ,_·'-"-"-'-"-"-'~"-"~"~'--+-... 
~~~~ 

+28VOC 
tGCOSKY/ 
IMUOPERATE 

oz) Q I 600PPSRESET 

10.9 ~---+--'-"'-"-"-"-'"-""-+----+--.. 

f----l~-'-'-'-"'--oo{28 VS/ALTTRAHSMITTER 

m 
l--+--.--ll---~-<99 ~!:~~ENCE ,z, 

SEER£FERENCE 
TA BLE FOR 
DISTRIBUTION OF 
IMUOPERMEVOLTAGE 
TOPCNSSYSTEM 

H>VOC 
~:!~K~YRNTH(SIZER/~----------------------------------------------------------~-~ 

H-.--+--'·'oc"cc"':__.<;, 

IMUOPRTOLCC, 
ISSCDU 
DISTRIBUTION 

RRcou 
DISTRl8UTION 

+28VOCRR 
CDUPIYR 

.z, 25.t.KPPSFROMCDU 

10. ll 

"' 

CDUPOWER SUPPLIES 

+i~ voe 
CISSI 

+28VOC 

[l> 
IG,MC,OC COU 
PULSE DRIVERS 
TOLCC 

11.tUCOU 
FAIL DETECTOR 

~---~-----==-----+-"~"-'~' ---+---+{92 ~~~FD~~~R(T( 

COUZEROPULSE 
ORll/CRTOAGS 

IG,MG,OC COUPUL'5E 
DRIVERSTOAGS 

tRlR~ YOC SHAFT, TRUH COU 
>-->----~=------+-=--~,___.,SC PULSE DRll/CRS 

[l> RR FAIL DETECTOR 

12.BKPPSSYNC 
FROM LCCTIMINC 

PTAINHIBll 
OU(TOLCCWARJ( 

PH. l ~IBIT 
OUETOIMUMODING 

PSA 

l8VAC800H ZPllASE A 

LEYEL 
DETECTOR 

FAILlf<S°" 

LEYEL 
DETECTOR' 

FAILIF<SO'f. 

c 

IMU 

[l> .. ~-~_..--~~---+<Bl X,Y,ZPIPASIGGEN 

~---------------------~91 OEr.IODREFRELAY 

[l> 

X,Y,ZIRIG 
'MIEELPWR, 
TEMP CONTROL 

28VAC800HZI '/. 

X,Y,ZIRIG'M-IEELPWR, 
IMUAUXMOD, 
TEMPCOMTROL 

l--+--.--+---~~---<15 IG,MG,OG SERVO AMPS 

.~\ 
PULSET0AQR£F 

IMU 

D~~~~~OR 
FAIL IF < SO '/. 

O~~~~OR 
FAILIF < SO "/• 

LGC 

A 



llOll'flllXl•o\Sll L8 
NO!l'fllJXlll...Sll (8 

SllOJOYIOhlllSJn•UOO 18 
UOIOYIOAOSHldNl/OOllVIO!I ll 

Jl:>01lo\1110110101'1 
llOIOYlnddllS 

dl'IVJS11'1d 

df;VJOdlllOTH'fJ 
dl'l'flndN1VISV!I 

" " '" 
" 
" '" " 
" " 

VUJll'fJU!Nllnd~llJl SI 
'fl~JJ)VJnUllrl<!Nl]J1 JI 

n1J08QN'fV$AVHl'AXSO 

!MS JOOl'I n11~u 1101Y1noorno OAllJS 
'Sf)hlOSJllNQINNMIVU'fHX'll'XI 

110l)]ll01l'fJO<llllll 
Sl1Jr\lllOJSlnd110JNn111'U'fHS 

lllA!llOAYlll!ll]YIUN(lln U 
ll]llYlllD]U !H 

llU!SlHl,.,,,Sb)llJ ~0 

llHlllllllllllOdl'IOJ tn 
lllO'flllbH.:l 'IN 

O'Al'fllllHllJ 
HZISJM!HASbUJ 

lll'AJYlllblll.:l 
ll]AlllOllOl'rlOOOl'llNOI 

lllAl1101101Y1000nJNOI 
Nl'n'Jllll1d11lln 

" ,, 
'" " 
" " 

l'flHS 
'11"01 

'" 01·01 

'" 11"01 

'"' 11·01 

'"' 01·01 

'"' 01"01 

lllll!l"l$NYlllJ1'f 
lllUIYIS~YlllS/\ 

'H HS'll"01 
LS IHS'll"<>I 

.. :i!~ I 
'"' '11"0\ 

1111ndl'IOJl't7./\ 
lllillJhN0)lJN'f1j'f)'f01WMJIS 

111111nSHl'llll1'f 
HlllMSOOdlW11• 

.l.SS•Jlll 
0X)Ylll0l11Jllllll'lll1't 

A5S'8M:>N118') 
dl'if]lldlllXl,,Sol. 

HJ!IMS ON'f'<!l'l'f'Sf. 
0X)'t'lHA3NlnDlllJll ... 

lllllJhM()J'tl'tOJ.11:>011" 

HJllll\S()llfdl'IVl1• 
.l.55•Jl1] 

lll~J•JH Dlu 111n,,111w 

DIUM03•no1VN"S 
J.SS~nS,Nl1H'f'J 

HJllMSONYdi<jYSo\. 
DlJWHDJIUlJol. 

11lllllhll()J•no.i.11:io1v. 
n1ndnoJ'tXo1. 

ll"r.1310ld0l19fl1lll 

=~!~~~~ :!: Otndn<:JJIY.!o\. 

llllllJhM()J3!)1jyjjU'f01¥11,IS 

" " 

" " .. 

'"' 91"01 

~I l HS 
"' '11"01 

" .. .. " 
" 
" " 
" '" 91 91"0\ 

z 

!MSS1d8l 
llYJJ'JlMSXIAt!+ 

llMd 1111 
8 Hd lH OOt JVh~I 

0 

llnl111l11fJOOJH 
H011nt1111s1on0Jn '" '" 

lllnl'inS 11011113 lNl.V]~llWOJ lM 
Sil~lllJl!'°11't'll!lMlf'l!ll IM 

10111N0ldn]I 
1l01lf.l1 oon xnw nY11 !!l 

ll!.'J1HHM!llllllt 'l!l 
llMd1lJM.Y.!lllll 'II 11!.'J1lll<.Y.!lllllA H 

10111NOJdl'lll LI 
11!.'JlJlHM!Hllllt 9' 
llMdlllH.Y.!>11111 'M 11Md1JlHM!lllllA ti 

lJHl01lf.l1:>0f.tl 
J!l101Slllf.111010d!OOOQJ551 " " 

'"' '11"01 

'"' '11"0[ 

'"' 11·01 

'"' 11·01 

'"' 11"0! 
l!"OI 

'"' 11·01 

'"' 11"01 

'"' 11·01 11.\\d no:i 0Jx1n lM&l+ 

'"' 11'0[ 

'"' U"OI 

'" 11"01 

'"' 1!"01 

~["()[ 

t"Ol 
ll"OI 

'"' 11"01 
ti"()[ 
l\'01 

'"' 11"01 

'"' 11·01 

-

.. -

,._ 

,_ 

:~;;:~:~:~~ ~~ [ ~s I• f-------""'~'~'"~~~"~'+-'~'+-~"~·o~'-+------f-----1~ 
lllNOlllONOJn~!llS 111'1 

llOHf.J1aonxn•nl'l1 

ll"Ol 

'"' 11·01 

'"' 11'01 

'"' 11"01 

dMJW'tdldl'A U'I 

'"' U"OI dl'IVJYWdldJt l.o 

'"' 11·01 

'"' 11"01 

ld !HS 
(0 11"01 

f; z ~s 11·01 

" " 
'" " Ir IHS 
ll 11·01 

",_ 

" 9 

,_ 

f------,,.-.,-"-,~-,-,,,-+-.,-+--,-.,~1------1--L 
s.i.vm ~~: ·9~ on1 

Dw>UJMIJJ14l(\()J!l1 tQ 
~l,,llQ~WJNASn1 '1.i 

lJ't.illllltlJOdll'IOJ'J1 'ID 

z 
'"' 01·01 

'" '"' 0 
- 118Yll:lNJlllJJHllJMOd-l-Oln9Yl 

6 

v I 

~-(+ 

-
"1101:::i1uo i1y.:1 n1n1111 ""~"'~"~-~ 

~ ~H I , .• ,.,.',·"',,',,N~ 9'--------1---1 O•LB '4---------~-~=----.._j---j + 'M3S>.:1111Y:I .,. • • \Liii ~ f'IOJ"llll .'d~\~~l:?° rJ-++-=:::-::;-:--------------------_:_:=:::.:=~:!___--~ 

-~'4--+-------~-~~---f--.._l---l~H ,:.0S>Jl11't.:I !....._++-----------------------------~ ~ 1runaJss1 ~ noi~":i ( 110,
1
l:No r 

"1101J3ll011Y.:lllll <ij 1101::1lJ.3011Y.:lll<IJf'IWl.:IOUIVd 

-

OOJ 

llAdYdldZ Jll}.---__jl----=----1~ did l OOA9l+ 
:IOf\llZ+ 

,----------i .' 

llAdYdldA :i.i.>----f--.._f--f--~~~~---j did A 
:IOAllZ+ y

11

"11 

.a...~r --~11111L:1 
1

1101~~ ... !1311 
1131.:IU:llll 

-----II--------< 

MS1NlllllO"JAllYHl90U.!I , __ '°_:_~z_:~-~-"-'_'_"_~,' .;_ 
'ONO:>::.s11w 6! 

'dWV.:BIOYdtdZ'A'X 

~II 

1101~:~~1:~~1~ '" ll'Ol 

JJ91H~1Vld':UON H ~100,.nr110llll0 

[ 

Jl9111Nl'l'ld ZHS 
01'01 

1101V1111Au1nn ~-,-.,-M,-,-,,-,-,00---<ez •z• 

,z, 

1191HNIY1d 1>'01 

~!WH:l:)ll'f(lllJ 
JNAS5dd::illl"Z1 •Z• 

"11~~~·;1 
-----11---------< 1101'11fl!llll ,._ ___ .._ ___ ==-->----+---I---< 

.:l:Wlllll013S11ld 

'~· ' dl'IY:J't 
VdldZ'A'X 

:IOt.Ol+ 

~/\OZ-

___J 

l:ll111.:I 

Sd"Y Of\113S 1)0''!ll'f'!ll SL >----~~~--+-4--\-f--13~1~311 

10lUNO:ldnll 
'oonKnvnn1 

'lill\dlBWt\'!lllllZ'A'lf 

't.O'i>.:1111'1'.:I I J SHd ZH 009 :lVA llZ 

110~~~~~0 
1
~1-.._----.-,,-,-. -00-, -,,-, -.. ---_, 

c_ ___ _,1 't.OS>.:1111VJ l~H.._-~--~ 
11V.:1 IW.d lHll Z'( llO~~~~~O r ZHl l"( JVfl 9Z lOUNO"J dl'l3l 

'llMd"lllWA 

11noonxnv1w11.:1onvd 
!)1111Z'A'X 

Alddn~ !13MOd 3nO!!Ol lS1nd 

l\tpJ8~: II~"" '"' ""''"' 
•I llOlYllBIJ\ ·1d1W 

-f11fll'I 3S1fld 

A1ddf\SlllNOd:lOf\llZ· 

-r _I Clr ,,,,,,, n lS'l'Hd 

'"' WHd1'S 
ZH009 

V3S'fHdZHODB:lVAll.C 

'"' " ZHOOll 

:)Clo\9Z+ 

1'131SASSN'!ld01 

3'!l"t11~~ ~;.~~~1~,~~ 
110::1)111Yl 

]:JNlUJlllHS 

SllV.tllO lSlf'ld :IS >----+--+---=----L__J noJNnlH'l.:IYKS 

5~015HAlllO 
1sJndnO:::i!IO''!lf'l':it 

S!IVOJ.llV.1"110 
351f'ld011Ufl0J 

SllJ.:11111 
llU:IS!OflO) 

ll01J3J.3011V:I 
flOJfll'll 

:::i:no1 
5113fll11Cl3S1fld 
no:>~''"'" 

OlXIW 
:JOAt>t+ 

031CIW 
:><lhtZ+ 

15511 
00/\1>1+ 

-

AVUll011:Jl50dll1 :J'I '4------&-------' 

1,·or 

•z•. 

n&Yl 
]:JNllll.:1311 ll>"-------&---~-_J '° llS ':>Olll-

l19'tl 

l:JN311l~~~ ~ 

319Yl 
l:JNlll]Jlll 

m 

l1SY1 
]:JN]U:llll Bl,__ ___ __.__ _ ___,~__, 

m "' ~ 

lllUll'ISNYlll 11Y/SA ez --,.-,-,,-,-,,____. ___ __, ~g~ 

~ 1 """ 

~""'"" l~-+----+--.. -l~-g-;-~!-:0-,:-i-t---}-B 
A't'llll.:1311001''30 16'4--~-~~----------------~ 

ZHllZ"£"JV,..9Z 
A1ddf\Sll3NOd%1 ZHOOll:IVAl!l 

~ dl'fV 

~ ~i----+--+--+--~ .. ~.~,.~.,~~~.~.----------f-----------+-~'="'~ ~!~:< I IO'!l :>CS!ltlllZ'A'X le>---~,~,,~,~.,~,,~,~. -+-"------'II _ _::":::::flllll .:.._ 

n nnu 

Nl'!l'!llSVdldZ'A'X 111,__ ______ __.__,__ _ __CJ ~ /.1 I z11J1n:::iv11z '-.ij 101wco:i 

31Yllld0 nl'~I 
/A)[SO l'!l1 

:)01'8Z+ 

I 
:J:nl'IOll::l.1.JS]llSdd~Z·c }-B 1101YllSIAl11nl1 J-+-----=-==--f---9' 

USSddll'C 

OWi A1ddf\Sll3NOd%tZll)[Z'(:)Wl\llZ 

' f---l----+----4-,-.,-, '--.. ~.=,.~"~~,~.~,~------1------------+---~-il ~?t,,.~1~~: 
.. ,. 

VSd 

I ) 
I I l I I l 



LM-8 
BASIC 

Drawing 10.8 LGC Power Signal Flow: DELETED 

10-14 



4 

D c A 

LGC TIMER EXTERNAL SYSTEMS 

······································~·············· .............••••........ . ..............•........................................ 

}"''" CATI HG 
PULSES 

,z. •Z• 
10,7 10,7 

TIME I PULSES 
I TQ} TIMING 

~~~SE 1 m om 

LGC TIMER 

l,024MPPS 
ClOCKSVllC 

~-==-'--< ... , • • • • • • • • • • 
S09 800 - FOW'ERSVHC. C 

OUTPUTS 

' . • 
X : . l.2KPPSGATE 

• • xi l.2KPPSWA&A.lE 

• x! l,2KPPSVX.\GATE 

• 
X: ),2)(PPSVZAC.4TE 

• • 
X: ·l .2KPPSRAN'.iECATE 

• 
X: l ,2KPPSRE.\CIOUTC MO 

• c• 800 - P'MI SYNC 

• • • • . • • X: CD1.15l.2 KPPSCOIJCLOCK 

• • • • • • . • 

·G 
·0 
e 
·8 
~e 

·8 
·8 

·8 

" 
" 
" 
" 
" 

" 
.. 
., 

.. 
" 
" 

"' 

l,2KPPSRESETTRAIH 

l.2KPPSRNGGATE 

l.2KPPSRNGRAT(CA1C 

l,2KPPSREAOOtJT CMO 

l.024MPPSCLO(:KSVNC 

102.4KHZ SET/RESET 

CDUS1.2KPPSCOUCLOCK 

25,I> )(PPS rn11 SUPPLY SYNC 

l2.8KPPSSVNC 

l .2 KPPSSET/RESET 

800PPSSET/11ESET 

5YHCl4SOKHZ 

Svil?"41001CHZ 

800-PWllSYNC 

3.2KPPS GATE 

l,2KPPSVV"CATE 

10.14 I() 

lf/20 Tl 

lfHV Ill 

10 . lf> 

'"' ID . If> 

"' ·•!-"."C:.'-"""'·'.::"::c"c__ _____ ,~e 1>7 l.2~PPSRHGGATE 1s~i~6 
10 .lf> [7 
SH . I 

RR PULSES 

• 68 3,2KPPSllEAD01.11CMO 

• 
~t; i 
8 •14V ~--~-~ II ~GJ-"-"'"i'"''"''·"""'""''"'"""'-'""'"'"""'"-'""'""-----<• 8 

• 

LGC OUTPUT 
INTERFACE 

• • • • • • • • • . • 

·1_-'C":.C''°''°-'-°'"-"'-'-S"CT"'-----·} e 
x!PSA800PPSRESET 

• • • • • • • 

. J X: PSA3.2KPPSSET 

.!.""'°'"'""""'""''"'""'""-' ___ _. G 

.~:"'"~"::.""''"'""'""-'"'""'"""""'"""'"'---"=--·G 
··=~ .. ~··~""-'~'"~'~'~"----""'"'"--·~ 
.~:-'-'"'""''"""""""'"""'"'JC"""'---'=--· G 
, .• :""""'"~""''~""'"""""''"'"'"''---'=-... G 

;0/2" 

9 LGC SYNC 

OUTPUTS 

NATIONAL AERONAl.ITICS & SPACE AOMINISlRATION 
MANNlO $ PACIECR,.l.FT CENTl!:R HOOSTON. Tl!:XAS 

LGC SYNC AND TIMING 
SIGNAL FLOW 

lM 

LM-8 
10.9 

7 



9 

-

7 

-

6 

-

-

-

-

-

I 

v I I 

-
·------~ '-""~"'~-L------o;l ~ 

·~~' " ~~. ·-- - - - - ' ~'-"'_'_"_"_'---f-1 
11------,_. -~ 
II------. ~-41-'-1 
a------, ~--it-'-! 
11------b ·-----+-b 00110 

·------, ~-1-----'----1 a------. ~-l--'------t 
II------. ~-t----1 
·-- - - - 10 -~-41-'-1 
a------11 -· --1--'--1 

a------12 ..... -----1~-. 

·-----1,.. --1~ 
D------14-:.------1--''':.:.'-t 11010 

II -- -- CLR 11110 - - 15 • -----11-"'-1 

·------ 1'• --i--=----t 

·-- - - - 1' ~-1--"'=-l 
II- __ ---16 -~-----1-''"''"'"--t 10001 

·-----; '""C""~'L-----~,,~-----1-'::.c- ':.c---t 11001 .. za 10 uic 
10.7 P0\111'.R 

T I 

FOR DETAIL 
VIEWOFACA. 
SEEOWG 10.20,I 

•Z• 
10.7 

I 

AOTPAHEL 

""' '------!----<> 

R I a I I 0 I 

STAB/CONT 

/ ATTITUDECON TROL ' 

r---~=---, 
I MODE CO~T : 

1 ePULSE: 
I DIR I 

I~~; l I 

N I M 

,.--------1 
: .I.~_1: _________ _ 

: - I 
I 
I ., 
I 

I I 
I PNLl 1513 I 

L--------.1 
;,,m•. , r-------.. ;.:~~======I=----~-----t:;;~~~l:G:J"'~!::;:t--t----~ !, 111;-111 !, 

·-· ,- . .... U'.
' ' "'-" > ' 0 O I '' ' ' - '"''---""• ' ~ 

C---o{' ·- '·"'~"'"•' ' • '._j'L-----:-=-

' ;:=~-----l--------~-------ti'~~Mf"~-~1---~====t======~- ~,,,, 1 1,1,,.1 - 0 - 0-. 

IL: --'~''''- -· -- " '••~> 0 • • 

: '""'"• :~ I '• •••-••• r··7;;~;;-·1 ~~·':":"~=====~=======--i-------1r-t·~O~>R~> ~-~!~::;;;i~~~;-t------- 28VOC ! ~ AUTO: ,\, ·-?J·- I--}·- i ·.,- 1 , .. ::::::::..... ---------; : i.:- ! 
J ' ' , ........ , ' - ., ' : 0 ' ----- . ---- : ~-· : ' _..,_ : •;(: : .•.. : ' : •,1,",'.:, -~ - ~ ;.;,,,, • .-, "'"'""'"' I, 'g''' PULSE•, : - '""': I G "" I : I 

~;,' ! l~,_:,~---1,~~------J--------~--------~-L_:_!_!_._-_-_~_~_~_·_~lr!~!~~:-~~~-i!~-~~===~ ~ ':~~;::~J;---------~ I ":.: : I ·~' "' I 1.::;: ••• .!;!!.! 

) l'.) '. i ... i ' i:!C ••• :.:. 

I 

•Z• 
10.7 

I 

SYSTEM INPllT~ 

KEV CODES, PllOCEEDCMOS 

SHAFT/TRUNNIOJf S I F"'" 

RRCOO FAIL 

r 
TURN ON 
RE LAY 

I 

: : I : L:··:":'==----~--------i--------1::;;,:~-1;~·."--v-_J:~-f-----, r--;;;;c':'Go;--~ l ~=t====~~~;,;=i~-----:=~;:==::-----~ m
l l--Y•>S'~" I ~ROLL / ,,, ',,''""'·- • t="··'"J : • . O , .. ,,..,., .. , -· 

·- .-·";····1 ~·" : ' .. ' "''"'""' - -', ',; ·-··" ... z, .. • • , ••. : r--:,,;;··: ., ', : l------------~--------r-------r-r·-= I .. :i~LSE ·. ,, , ~ ! :, ~s :, v CDR ••L--i:t--¢'---· .... --.-1 --1 · ~sJ~~MO 
> O > > O - O O ., I • t:~1.!.._!~~~ 

1 

~ I I 1 ' "" m: I I 
~~~:~

1

~
1

~~~[~:~--~~~~~~~~~~--~-------------t~~~~~~~~:!'·~;·~'";";:''~~·~~~::::::::::~::::::::~~~'::~~~::::~::::~~~~~-i-~------~-~~-~~~· ~~~~~· ~~~~~~~~~~~~~~'.''":'i"~"~''i"~':'"l":"~'"":' .. '~'"'." __ ."":'"1"'"":"" 

{ 

; - l - = ·•-J, ! ~"" i ; 
0 

•-••-m ,z, 0 ---!:!!! ® '~~ ~ ~l ' ..... ""' ' ' -+-=f---1 

..... "" ""' fi:'""" :,,,,_:;~_,,, l ~ ""' '""'""""'"" : . __r--
•,,,P1,T,c,H !~AL~ ::c~ : :~TLct '----~"~"~"<::'"'."'..'.."'..'.'.":::~:::.':c'"=":___--t--~ ~ To ATCA 10 ---. TL-'''---<'1 

< ' .... DROLLFAILI 
1

• 

,-,=·1 ;··;;;;.;;-1 "' ~ : 

CWTCHPOSITION 

JETS:CLOSED 
THROTTLE :OPEN 

I 
I 

~ 

~ .. 

•.!'!.:. _____ _. •Z• "~:;,~" i : ·-·: ' -·· ' ' --~---,--,,--,l---------1r-•-0 : =:- i 0 i ... ,,, .. ' ,,,,, -,,-"----:-~ ~ I 

E~E II !E~BL~~~-'-~__j ____ , j __________ :::::::::J::::::::::::::::::=:::::=:==:==:==:==:==:==:==:==:==:=~~~I~~~~t~~~~~~~~~~~.r3'~~~~~ VJidJ I OFF '"'{) I I CIMBAL OFF 

I ABLE sal =~========:;;,;~~~========~========================~~~~~~~~~~,,~,,,~,,;·;"~"~~======~~~~~::::~~~~~~ '"'-·-"' "'''---'-· """"'""" 

,z, 

f"'·"~"-: "~"'"" ,, 
I 

ENABLE. STAB CONTROL I FAILDISCRETES •••DWG8.4SHHT20F 

I 

' •UC TIONCONTROL 

-lJJ~i.-+~--------t:~ OISABLE / MODE CONlROL r ____ :;;;,;;;;i-----, 

_.J :t)(TRANSCMDS 

: r···::m1 /--•m·-'~*""-,.,,,-1 ···-· "' 
: EN ABLE \°'_l __ i'• _ _,yd'~Ol~O ~-~=J--- : ... ,.-.... > : ""> ~" : ''""~ "' "'....-;;::;; 
: 0 '® ' 1· "''' : ii ii : 40> 4'I ' ''"'" :L_,._,:_"_"_"_~~J N7s I :orr : :, c~SE CL;SE : CL~SE CLOS:E i!u __ ,~"~"~"~"'!'::-12~'"""~'------- RA.NGE TRA.C~ER l

t.'7 1

1 

A" TO 1

1 

:I 

1

1 
j,.o': • : · __ :=i:::t=~~~~=-----=== 

70 +28VOC 

,z, 
10.7 

. ~ ~ ........ ,. """-: e :::,: I "'"'"'10-lH•>e 

I I ·-~~~~~~==;;;;;;~1~=='~""""'~"~·2u~-1~·~"~"--r-=--~~-I I I '--'-~-,,,.:. I L l !~.!.--~':!!:J I PNL2 8Sll 8512 +;~:.._.:;:::~-! T>e>CAC ;,Z,: 
1 LOCKOH 

1---•••••••• ""'"' I "'-"" '"2 

• QIJ:;;rE~~AD4 : QUAD3 QUAO:• i:U_-''""""""'~"~"21-::.'~"~"-------~ : : ii 

1 ~. : __ L:J··:::r=~'"""~"'~"~·~·-~''='~"-----=== 
THRUSTER2~FAIL I 

~ •1 '''"S TERS·BFAIL 
I I• " 

L__ I OP0EN I 
: I OP,EN i OP'ui ~·. 
:i ~ I !E ~E. 1 

cLosE c~~~E 8516 I PNL 2 as11 es 1e 1 

l~~---!----~-----------· 

,.-------------: 
I I 

: AU TO@JSLEW LGC : 

· • TRACK I 
I I 
I I 
I I 
I I 
I > I 
I 1 I 4 •. woc I LG~ I I 

\_~·-"~~ .. w-::"'"-~--i----,11 __ ~-------------~--==========================~ z4 I •I AUTO l7S3: 

LI0. 7 l~:!.:=::: _______ J 

'z' /::\,,cr=-----=-::-::::::--11 --~ RRPOWEROH/LGCMOOE 

"' ~ 
AHTEHHA 

ASSY 
POSITIOH2!HOVER) 

l LRDATA ( ~ lSBITOATA I--

~ -_._ __ --t._...:;:";;;"';;.";;.'--t ____ .:;:":::"''-''-'-
R.A~BEJ_~;KER LOCKOH ~ 

vELocnvTRKR Kr 
L--,.~,:~u~1:~:-.,-,--t ---'~::::~:~::~-

BEA~2 LOCK OH 
VELOCITYTRKR 

BEAM3 



I K I 

/·--------·' I LCC!DSICY I 

v COR. ·----:---<¢,<>-----i-.1 --------t~---' 
• L:.N!:.';! __ :~~J 

ICEYCOOES, Pll:OCEEOCMOS 

SHAFT/TRUNNION I :l:.A85SHAFT,tA9yUUNNION 

I 

- PR0CE£0502 

KEYCOOElbOl 

IU'.YCODE2503 

KEYCODEl403 

KEYCOOES203 

~ -+A8 5S11AFTCDU152 

-685 SHAFTCOU151 

-f<68y Rll'l CDU •~v 

-.68y RUNC:OU149 

': MARK RESET 101 

I I H I G I 

l=:::::::::::::::=:::l=~~~C~AA§'="='="===l:::::::::::-

~ J [ r---<..-------"-1-~:~2.:,L-~ ~--~u~·~'"~'~"~''~"~"'~'-----------------~ 
-t.e, 

MARK RESET 

I 

I 

cous 
CoiJNTER 

lDU T 
COUNTER 

TRAP 

'" 

'"'' "' 

I D 

( PROCRAM1NTERRUPrsl 

I c r 

t """" 

ROUTINE/PROCAAM 

'"' ALIGN 

I 

GVROCNTR 
X,V,ZCDUCHTR 

A 

.... ~--~'---< 
AA.TE OF OESCENT !+JS49 

_ _J __ _:"''-'':.:":.'.:::°'c'.:'°:O:"O:'-':'.CMOO'.>'------------~---J..-~----< RATE OF OESCENTC-1548 l~~~~~~~~!~~i~~~~~~ MARKCMDS f NOTES: THEDCIRCUHINPUTSTOCHANNELS ~r TOCUtDANCEROUTINES 

llNS~~DRJ~(~~~RN~:r1::~:goATTllE D -;'>----~"~"~"~'-""~"~'~"-"'"~''-' - -1-----------_.1_:__ ______ +--------=='-":==-----------+---+--t-1--,-------1 
"""' SERVICER 

ALT,TRSTCNTR 

/ 

" FS/C 

J4VDC<BV 
COARSEERROR> 2VOO"l 
FINEERROR>IVW,7 "> 
cos ce - • )<2VU1b.4") 
REAOCNTRUPLINE<lbOHZ 

14VOC<BV 

;~NAER~~R~RRR~~ ~ l~V. ~~?") 
C0Sl8·•1<2Vlbb.4"l 
REAOCHTRUPLINE>lbONZ 

I 

'"' COUFAIL 

IG, MC, 0G 
cou•s 

fAILDEITCTtON 

800KZ5Y,<14V ~ 
3.2KKZ I'/.< 14V IMU FAIL 
IGSERVOERR0R>3V!.lbb") OR 
MG SERVO ERROR> JVl.11>6"} 
0GSERVOERROR>3V(.lb6°) 

/ ' r-------., I IMUOPR I v.• •1-4'---<;r__O--';..--_J 
CDR. I :>20A I TURNOH 

l:~l.!._.:~!:!.1 DELAVCl.IPT 

,. 
IL__:_~,.,--~ 

~~ 
'. I 

' : 
I 

x,v,z 
PIPA'S 

I 
r 

TOCACE 
RElAV 

·-+68c; ICCDU 14b 

-49G I; Cllll 145 

+69 MCCDUl44 

+U 0GCDU14B 

·Mc;OOCOU147 

STARTABORTPROCSSB 

STAGEVERIFVS<IO 

ENG ARMED 631> 

ABORTSTACEPR0Gb40 

AUTOTHROTTLEbS7 

IMU COUF-'IL 624 

TURNONRQST62S 

~ -"='-----'"'---f 
YAWA""-LOGCMD 140 

,..--- ROLLA'"LOCCMO 141 

'"_'_'_'"'_'_"_'"_'_"_'..,: ~1 llb __:~ '-+PITCH __ _ 

-PITCH 

I,... +XTRANS bSS 

·XT RANSS55 

oz/;, 
10 . ;y)~VOCSW 

ATTITUOEHOLO 1>41 

-

DES STAGE ATTACHED 

E~INEARMED 

ABORT STAGE 

OISPLAVINERTIALDATA 

RRCOUFAIL 

IMUOPERATE ~ 
lO CANDNCONTROLOFS/C~ 

ue PITCH, ROLL, YAW4 IN MAG AND PH 

"' l 

CHANNEL32 

THRUS TER2-4FAIL !----

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

PIPA 
FAIL 

CIRCUIT 

RATEOFOSCRESET 

,- INCR 

~8 
couv 

COUNTER 

~c---,-+----;---------
~ 

couz 
COUNTER -------- ,._ ____ _.:::.:..:-=-:::c.-----------4--~+--+--+--+----~ Tb,TSCNTR 

OECR _., f---.--., C~~~T~R r------------- _ 
--------~---~.:;--+-----~~f----+---,-,-~-,~-.,--__,-+--l~-----f---~-'~c'_"'_'_'1'_""_'_"'_'_'"-"----~-~ 

OR IV[TRUN ~ ORl~~i:UN ..__...... -------l TOCK 14.BtTSllAN012R£S[T 

~~.1---
>-+----< 

~~ 
'- . I•'}>------< 

L-+---..J 

ROLL 
COUNTER 

TIMESOHR 4-" 

PIPAX 
COUNTER 

--------

\ TO OAP ROUTINES 

"~-"-'-"-'-"-"-'-''-"-'-'"-'-·'-"-'-~ , 

f-.~-------{ ~ I) i-- c~rr:T~R t------------

PIPA 
FAIL 

~ >---+-----<f--------o L--.l-.-.-, .. -,---1--~ 
~ COUNTER -

f---------- tiTTR .._.., t------------
f----+--------+-

I----. T~=r~T ....._ f----.--+. 

THRUSTER FAIL INDICATIONS ~~-

1 ~--'~"'::C'.C"'-''c'..'"'.'.C""'""'°''..-''C:'."-':'.°'------+-(--+-'--------o='--.j~ 

"' r.1.1\LFUHCTION 
LOGIC 

SHT,TRUNCNTR 

T3,T4CNTR 

,-L, ""'"·' t:j1------~---,1 

l 
.------..iPARAL LELTOSERIALCONVERTER 

OOWHLINKRATEOETECTOR L---~---,1 

-
-

ALT/ALTRATECMDS 

PITC~'::"LF >------)~' 
I --------~ ) '------~ \, ________________ ~"~'~"~"~"~'"~"'-------+-' 

',.-f--....<---'~'~='~'~"~"I~°'-'-'~-"-'-----~'---------"~-~~ r 

~ TRAP31A,B,32RESETCMDS 

START AC.I.READ 

,,.-- ACACNTRENABLE 

PAIR 
IETES cZ, 

' ·' SEEOWG 8 .4SHEET 20F2 

~19s1TSVNCPULSEl30 

t--:;:;::--1::::::'::"======:f.i-\ i.~":;;;E .y UPLOIK•l" MTA 128 
RNGOl\TA eb-==-.J---~ UPLIHK •O" OATA 129 

pl~l~ri ,___'_" __ ,,_·~~ 
)>. 

NOTC S: TKEOCIRCU!TIHPUTSTO 
CHAN~ELS 30, 31, 32 , AMO 
)3AREIHVERTEOATIHC 
INPUIREG IS TER!NTERFACl 

LR"l" MTA 124 

LR •Q• OATA 125 ~-l--~~~~:::~~==~' ='=OC='°='===~~·~·-·_"_°'~'-'°_'.J_ _ _,/JI--------. \_ BIT 

.... l 

~ l~~~~~~~~~~~~~~~~~~j""''~~1·i·i"ll'i"i"!"i'!"!'~~~~~~~-::::~~~~~~~~~~~~11··1·~!!'"!"!l'l"l"i"!'~~~~ 
{ 

~
RRPOWEROH/LGCMOOE ~ ••"""CLOWSCALE529 lO "" RR RANGE LOW SCALE 

RRMTAGOOO 

~--- ~--POSFT IDNl(OESCEHl) LRPOSl(DESCENTlb48 LR POSlCOESCENTl~ 

A1Ts~~NA LRPOS2tHOVER)547 j_ l LRPOS21HOVERI ~ 
15 BIT DATA POSITION 2 CHOVERI LR RAHGE LOW SCALE ~:~::~:o:c°A~~o530 I ~= :~c:":~:~~:LE ....--

couHtER 
LOCK ON BLOCK UPI.INK INPUT 

RANGE TRACKER 
BEAM4 

VELi::t'.:~IRKR ...__... __ _.LOCK ON v 
LOCKOH .-----.ief-'""--'~r--' ll ~~~:~l:~~::::ST -------

1--,."'co"'c,"'.,.;.,.-'"--1 I 1 LOCK OH .... 

1---''u-"-'---f~L---~'~oc~'~"'--~l~,\----.._~,="~"~"~'~oo~o-~ 
LOCK ON 7 VEL<::J!i~RKR 

'" 

~28 

1" 

.SCALERA,BINCR 

-

OUTLINK 
COUNTER 

UPLINK I 
COUNTER I 

"""" COUNTER 

TIME2 
COUNTER 

TIME l 
COUNTER 

PARALLEL TO SERIAL 
CONVERSION PULSES 

BITSVNC,TELEHOTEL 

I 
UPLINK TOO FAST ,---

UPLINK 

""' DETECTOR 

) 

TOPARAl.LEL/SERIALCONVERTER 1~-

-

TOSTANDBVROUTINE 

-

'- -
SHT/TRUNCDUORIVECMOS 

X/V/ZCDUDRIVECMDS 

RESETRRANDISSCDUDR 

RR.1.NOISSCDUCMDS 

,z, 
10.10 
20F2 

l THISOllAWINGDEPICTSFUNCTIONAl.SVSTEMFLOW 
ONLVAHD IS NOT TOBE USEOASADETAILEDSCHEM.l.T IC 

10LGC1 
QC .J- -- , 

ENGR 

APP IJ ....,, 

AUTH r." # 

NATlONAL AHIONAUTICS & SPACE AOMIHISTRATION 
MANNEO SP.o,CECRA,f"T CENTER 

LM 

LM·B 

LGC INPUT 
INTERFACE 

11'J"' I""" 10.10 
l2lX38.25 PAC[ 10-lb 

9 

-

7 

6 

5 

4 

3 

-
2 



9 

8 

-

7 

-

6 

-

-

-

' 2 

v I u l 

,, LGC 

ROUTINE/PROGRAM 

T-4RiJPT 
ISSWARNlHG 

TEMP CAUTION 

Tl/AN OHCMPT 

OISPLAY INERDATA 

ISSUE DPS THRUST CMOS ENG ON/OFF CMOS 

RCS CMOS 

GMBL TRIM CMOS 

T I 

'" MO 

I 
OUTPUT REGISTERS 

NOlORCS 

'" l 

LGC 

-

~~~~~~l'lol'~l'~~~~~~~~~~l (,.------+-----~ lt012RCS 

~ 

ADDRESS COO£ 

CHANNEllO 

RELAYBIT4 . 

llELAYBITS 

" 
" 

RESUTRAP)lA 

,.+-1-++::=jo!!"~";£<TUO~Mto ===t----_.::'.'.-----j JSSCDUCMOS ,-----j _ _, _ _,--+--+---<o---------------------< ------I 

'' 

r~~~~~~~~~~~~~~~~!"~~~:,~,:~:~::~;~;~~~~.~~'~l~~~~~~~ · : LIGHTTEMPCAUTLAMP 4 

FLASH KEYRELS LAMP 

FLASHVERBAND 

MALF UNCTION 
LOGIC 
~ 

~--------~ 

'" 
PROCEED •f-''-""'c.c"~'-~ 

~ ,z, 
10.10 

"' ,z, 
10 .7 

.---- 2 -r- "tfAR 
l ~t-;f-.<-+-< -~r-:c-:-:--:::-:=-+-, -f_j--9' DSE~~~R 

---- 3 -t-

w~:: 

VJGATE STROBEZ 

LRRHGGATE STROBE 

RRRllGGATES TROBE 

RNGRTGATESTROBE 

-

-

NOUN LAMPS 

LIGHT OP ERROR LAMP 

TESTCONNECTOROUTBIT 9 

'" l 

DISPLAY INERTIAL DATA 8 

INTERROGATE PULSE 

-PITCHGIMBAL TRIM (Q"9~--------I 
+.PITCH ~ 10~--------1 
-ROLL (Q-'111_1 j---------1 
+ROLL ~""""12 

LR PDS 2COMMANO l3 

,,..- V2 GATESTROBEY 

VlCA.TESTROBEX 

"- LRCNTRREA[IOUTCMO 

~__,___1--~~:'."".'.:'.._.j._':_t-t-~--~~---=~----i 
SPARE 3200PPS '67L___J~l ~. LRRESETSTROBE 

K=== 
SPARE ~ oz~-,r--rv ''f-,E-"SE-T-1--+-----------------~>-''°"''°""°""-' ""'°''°°'"~---I 

ACACOUllTEREN,IJILE ~ 10.9 AGSINITIALlZATIONDATA 

TEST AL.ARMS 

RESETTRAP)2 

EllABLET6RUPT " lS 

_.., ALT/ALT RA TE 1--1-------------------:~~~~l~~~:~:~~:~:~~:~---1 
SELECTION 

"' GATING 
LOGIC 

I 
LGCOUTPUT INTERFACE 

32[10 

"' 
THROTTLE 
GATING 
LOG IC 

GYRO 
SELECT 

DECOOER 
COG< 

:::i-;D 
~1-=--==--==--=:: ... -:=_ -==--=~-=~~= -'-~~= =~::'---==--==--=::::--1 :,:: ~ II .+YCYROSELECT 

ALTtTIJl>ERATE SEL 

AL TITUOE METERACT 

-GYROTORQUEENABLE 

GYRDSELECT
l~-~SE~T----(1 -

RESET \ l:-
GYRO SELECT A 

lv.x~w C) 

mr-------::-:-:====-------1 ~ ""'""" 
319 TORQUESET 

,- +.ll.8cSHAFT CDU 

""' l ~ 3:~~~~c:t'~':f---- •Z• ~ 
~~>-,-+~-~--< -==:t:=~llifr:::E'~'i==== r-, mo SH lO.O ~ils' ~ L-f.l_ r-
10F2 ....._- ~ _f--------vv•r----------------~ J 

~.~-~---~ 

I 

_____ _.,.. 
-A9c UGCDU _____ _.,.. 
+-68c lCCDU 

LGC 
LGC OUTPUT INTERFACE 

a I 

-

304RELAY81T2 

507RELAYADDRESS4 

604LCCWARNINC 

-
~~xv 

1-co,~,.~,~~"~"~'7."~"--· >-------' 

609FL.ASHVERB,NOUN 

409UCHTOPERROR 

TO 
AELD 
LOGIC 

I 0 I N I M r 

~ ~~::Eis ~~RUS~E: :~:: c~~::~ ~ 
11013 f-- I THRUSTER •ON• FAlLURE 

PRE~MP~S i-----r-------~C:========1==~=f=ii[==J,_~T~~~"~'"~O~UT~eu~T ~'=====l· 

~ ~ ~I--' "'"' • :~~; 
~ ~ ::: ~ ."~,.~, i::,: :::::~u.-+z_-,--,~--.-+-<...ai~~:g~ 
~~E~tj , ~ 1,v 

"OS Er>'' ~ ~t::T~ "'" E ,,.,.. '"" I~ f-<D :~:i~:'" 
" ~I t::::: '" r-- 1 ·~ '"",' u ' HO.~L [I. F ~""'- AlF ~ OUTPUT 

NO 6 NO 2 c~.:: ~ tY .. I ....._~-++--+-<>-0 

+ 

t 28 VDC>-----o-r> 

' ._____ 

"' FAILURE 
SIGNAL 

' 

~ ·z, 
10.10 EDD 3 - A_4D t=l AXIS QUAD4 ~ 0 ~~SWARD • 

NO B 1104 ~ 84F THRUTER ' ON• COMUAND • THRUSTER " ON " FAILURE '" 

"Oh'• FAILEO 
ENGINE 

D I JETDRIVEROUTPUT~ 

~ 
8

" i A2A THRUSTER•ON• COMUAND 

THRUSTERPAIRISOLATIONVALVESHUTOF"f'SICNAL 

DSKYPOWERANDRELAYC MDS 

TYPIC AL-8Pl.ACES 

RR 

K 

84UA40B4FAOA3 

- - FWO/lAfVEL 

ALT/ALT RAT 
RRRESETS TROBE/READDUTCMD 

TRANS<OATE 
RNGRATE 

TRANS GATE 

""'' 

INTERROGATE 
PULSE 

SWITCKPULSE I 

I ( ( 

• • • 
AC AMP ANO 

INTERROGATOR 
t3 T'VP) 

Jzs lA 

-

~ £LE;~~~NIC ,__,,__'~'~"'~"'"'~'-'----~ 

f-~,~,,~,-i::J:J:~~~'~;;;~:~~:~~~:·~·=::::1 
1------1-

ASSY 

I 

PIPA 

"' MOO 
!3TYP) 

'--..l XFERGATEV2 -

SHIF T 
REGISTER 

ANTPOS I CM ~ INSTRU~~~TATION I 't'=~~~~~===tj=;'~"~"~'~"~'~· ~~ 
cZs XFERGATEV! -_ "' ASSY 

ENGINEGIMBALTllROTTLECMOS 
ALTA DATA 

DELAYCOMPL 

~~+:1~ 
IMU PSA 

H, ~ f--__,t-----1-- Y PIPA PA _,, •Z• 
10,7 28Y 

,__,,__--I-_~ Z 28V @ ).2KHZ ,'.','°' 
ElD .: ® ~·-0-"'"-----

0 ~~UVOC 00P~ 
cZ6oPERAH cZt.~ 

-~ lD.7 - -1.t. 

/:=========::!L=============t:=====l=:::j_f--t-----fil~~R~,J-1----+--------t----+-----,~ i 
,,, _I+- ~ 

~o--,-,,-,,-,.-.. -,-OC-5'---· - ~?A 

-~""'""" J:==3i-•~===l==t=:l_i-- T I ______ I ~ 
~---+---t----< MODULE ~ MO ~~~Q M t--+--O------i---11-+--<<tj-~._'_'-+-+-~YIC._ 

' ,.. 

514C/AEKA.BLE 

343V
2

GATESTROBE ~ 

344V CATESTROBE 

342V]GATESTROBE 

TDISS 
ANO RR 
CDU'S 

l OGIC 
(DECA) 

TORR 
ANO LR 

1-co,.o=,~'°=Soc,,,co',,.~,=,,.~,,~,,~-· =: 1 ~~~N:J: 
207ENABLESTBY TOOSXY 

)5SALTRATE "0" 

TllRDTTLECMOS TODECA 

317GYROTDRQENABLE :::: 

CYROSELECTCMOSTOPTA 

3l8TDRQUERESET 

335 -46~ TRUN 

TORQUE EKA.BLE 0 Np ~~~Q M ,_..., CSA I ~-+-~>-:('": 

~ E !hQ M t--~~----t--__,t-----<.G;A 11-----f-~-(: ._, ---~~ 
PTA ~ ~~~O ~ :._ 

,-----11-----< ~ I -i 
"' ~-'-'--7--~< 

R~R I 
CAGEDVERRIDE 

~:,'"' ~ 
/;;\,OPERATE 

\::./ ~ 

, .. 
I 
I 

[ ,z, 
10.7 

S1N80FGI MBALANGLESFI 

CASTA 
SEE CM'C 10 .4 . l Z ~!~VAO&CT~MU g 

C60~ 

'°' ,.,_ ~J,>o--~"'=M~T~"~'-;-~-~~-~C-= ~FF;>------------f----------+----1----.----~ . v tzERO f.ZERO 

CDU'S 

',:,:, '0-~o-----i~ I ·~!~io '~g:'~" 11 RT~~fc~oT~ I 
RREKA.BLEERRORCNTR 

' 
' s 

' 

'" CS HAFT> 

O<O 
!TRUN) 

-:- . OATARELAY 

OSICCMDSSHAFT/TRUN LCCC 

.----+-----o--1 -+---~ tA8c TRUN _J 

C/A ~ ~ .~ ~~----- l DACDUTPUTSFORCOAR SEI 

" ~ Ir'-"~-.,~-'-"~'~ r"-'...__-'OG~'.<-~-'='.::"='"::::":.:~cc"c::'.::'"=':_' -+--t-------------11 ~ j»--------
ERRDRCNTR ERRORCNTR ERRDRCNTR r-

LOGIC . LOGIC LOGIC 

'"'"" '"'""' '"'"" ~1----t---:l,......------'== 
~-------'---------'"-"-'-0-"':_'_'""-'-"-"'-'-"-"-----------< J 

" '" 



"' -"' 

' 

lHRUSTER •ON• FAILURE 

+ 

+28VOC~...___ 
I 

TCA 
FAILURE 
SIGNAL 

~·Z• 
10.10 

'" TilRUSTER "ON" FAILURE 

.VESHUTOfFSIGHAL 

IR 

:.._ i. r----·i-----. 

_ ~ XfERCATEY
1 

I--- SHIFT 
REGISTER 

K 

FWD/ LAT VEL 

ALT/ All RAH 

T 

A)U/A)R 

82U/B2~ 

A2D/A2A 

A2A/A2D 

• 82L/82U 

AlU/ AlF 

ll0/1U L 

AlF/ AlU 

• SlL/810 

l 

I I 

I H l G r l 

I 

r-~u70~:;--1 

I P(.NS ~ 
II J\. ~~~~:: EIG ONCMD EllG ASCENT 
~ LATCHING lolALYES ENGINE 

I A(;S DEVICE 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~..:'.~~~~~~:;:=1'~~''-o-_J~~--~~~~~~[ ENGINE GIM8Al THROTTLE CMOS AU TO ENG ON/OFF CMOS i PGNS : 

- ~ XFERCATEYz i-----. 

- i.L._"_"_"_'c:".'.'_J'---~ 
ANTPDS 2CMD I 

A J AR A.TA IACS AUTOEHG 

AU~ 1---------1----.....:.:::..::.__c: _ _______ _ __ +-_ Ol~: 

-
IMU PSA 1;F'0°Z• 

I 

I LEEHGONCMOPROPELLANT 
: ~ s:Au~Yog 

ENCIN(THRUSTCONT I 

" TRMCMBL I 
•-------• CMOS i I ~ _..,,.,,..... 

DESCENT 
ENG INE 

: THRCONl : ~-:---r---....;...,.--t-+-----------------+-----'~~~~----------l--1~:. 

,z, '--t-r--l'--t-~t---t'-'"~TOo-,_..,__J:~_"_'_)~~!:~:~:~:-:-:~:~:'•:__i-~~~~~~~~~~~~~~~-t-~~~...2''"~'°~"~"~'~0M~~~·~M__c:~~~~~~~~+~~_,....~~_.:..'-..if--~~-t---L 
10,1 28y 1 I I !~~3!~~~ 

28Y 0) J .
2

KH Z 28YOC i W.N.: ·-------., 

~) 10.7 

AUTO 
THROTTLE 

"'" OECA 

El?.;Q_ ._::.:80:::.cO-_ _ _ _ ~ 0..IMU · ~-1c-'"-"-°'-'°~'-' _,....+--toLCC I AUTO 28YOC I ENCCl"8L I TllAUST 

"'C..J 0 ~~UYOC ~OPERATE! ......... ~~t3i°4 : 0 ~~ I ENABLq • 

I 

.z, 
10.7 

D I c I B I A 

2 TO SVOC LIGHTING POWER 

REFDWG).l 

OISPLAY\101.T'AGE l 

RELAY 
OA IYERS 
~~ 

02K21 

OSKY BISTABLE RELAYS 

_ AT:l~UOE G~~:L OSPTAl+ll ~ 
l---~.J--..,,,,..-11--,,--+--:::--+--":'-:..:t-:::--t--:::-i--:~::--+-~-+-::::--t-:;;--t-~-t~M~'~T~:;:-.~,,,f--------
ll----:~_.::~__:~__::::_i---:::_-1-::.:._+-.:.:...-+--=--+-=--+---:::--+---,.,,---jf--~t-=:::::::::"'.'7-il-------... 

f--------
rr:::::t::;:1-:,~"~' -+--::7-+-7.-::-+-:::':--+-:::;;-l--~-t-~-+~~t-~-t-~-i1--~-t-:::::-::-:-c;-1f---------

2TOSYDC 
LIGHTING POWER 
REFDWGJ.l 

llCHTTEMPCAUTIDN 

RELAY 
DRIVE RS 

r-..:::.:::..:c:.:....-l-__::'..'.'..'.~r--""!~i~::::f-;::"~~~:;-~,:~1~~"~"-i-'"-"-''~"-"-'~"-"-'~"-<~~ 1 
I TYP ICAL EXCEPT LICHTKEYRELEASE 

CHll81T5 

.r-~r--t:_"J._,,~;~,~~~~;:~:,~,,,--t_~~~~~~~~I 
NC CONTACTS STBV<PDbl .--. 

L!J 

~Hll81T~ 
FLASHY(R8t'IOUN 

LCCWARHING ====· =. -
Yl ,V2ANOHl,N2 

Yl'fl
0 

111112 

I 

cZ& OPERATE cZ& '' -1>-+="'cb"i IPNLI is11I i--;:~A7E--i ~~,'"-"-<:---->----+----}- I 
ffi

l 10.1 .--- - 1 • "-------• I ~ I I ~ I 
~.:~.J.__L_ ______ _ _j__ i_ ____ ~- i oz., u I u : Rz ,, : OF F : 

I ON °".F : 
10

•
1 

tP.,:i-.,3 ___ .,!~J - TCP ~ .,. s,!---....... ~ .... -.~f--<lt--1-t-L.-----t-t--t--+--+-~-----:1~,,-, ... ~ e ..... 1-- ( ,.____......._ 
:~. 
~~. 

TO LCC I I 28 oc / "' ~ 9,,".', .._..._,_,_I-+--+ I ,---r-<tj- C/ ARELAYS ~~,-~~ !~;.3 ___ .,;!,!J ~~{NOBY :--~GA':'r--1 1 ._ 28;.WC:O:.+J..J-----====-+-+-+j ~ 
'--1-~-1--~~~~~1~-1-1-< -, . _-Jj__'_"~';"~"~":-:".;q~·,~·"· '-+-~-t-~~~~~~~~~~~~~~-t-~~~~~~~~~~~~~~~-1-~~~~~-""-~'~ .. ~ ... ~~,.i~·~:::.~~-~·'--~~--l'---":..:.::..:::..:.:::...__J ,,z •. ,4 ~LR~R 

lM t l CSA ,. so .. TOI 'C.J 
..--11 1,_ I~ ~::~:~~~AA~~c~ ~'"-'"-"'°"'-'-2-~1:-;:;;;;,~•~>-+---+-.'.'!_!~~:...--_ _:::.'...__2::'.'.__1--+--------+++-:--=====;---" 

----'--'1------l-<0" >--- -l.--Of I_,. C/A CMO : HOVEi I AUTO TRACK ENABLECMD 

I ~-+~>1,'~ 11 • llT:O ~ I .-- : :~f:;:~;:-1 
--'---1-~L.---<m >------1-~rl" _ __ ~;-' ~":':"~"~'I" I R'ie RT I ALT/ALT RATE I a 

~~~o 1 • 1~ =uh RNG/llNG RA TE : wot s 

I 
I 
I 
I 
I 

=0 
-

~ 
> 

J 
"' (SHAFT) 

"' 

~ I r------- I All i I : I HOYER I 

I ~ I I MOOE SEL : AL~.:;111'NG RT : l~~---?.!~J 
t -:- I I I G 
I 

CACEOVERRIOE J_ '--l:=t::J><~·~·:::t=:... I : '.'- tJ I ALT / ALT RATE ·--!----+--+-"'~"~I--< I AL T/ALT l ,,~clT /ALTRT0,4 1 / RENOElYOUS RAOAR' 
IMU...., I _ FllOMACS ,... I RATE L_:;_ _____ , r•--------, 

0
DPEltATE I CA-GE ': I I AurnsLEW I 
\.--- TRAC~ LC C : L z 4 

'.?.: ~ l : ~ ! (,;) 
: LOCJOAR ;~l~K : T 

-

SIN fDFGIMBALA'iC LESFORCACE 

) 
CAST A 

SEECWCJ0 .4 . l 

YAW, PITCH , 
ROLLATTITUOES 

DSICCMOSSHAFT/TRUNLGC CMOSTOllR 

: aPCNSI ~ 
~~~~TRUN ; A~S : 9YDC AU TO I ~ 

l~-'---';"----1-,, -,-------+--->-~c~3 ~.~~~Ki RR:crJ~oiN/ 

FROM ACS """ 1---n 

""" L,___ 
SEEDWCl04_2 ~I---

(fRUN) _. 

/ " ·-------.. I DEAOBAHO I 
I """ I I A~~ TOTAL I ACS 

: e l 
I MIN I 

: I : 

OTAL ATTI 
ACSATl I I 

I I II ::~!'!. ~ All 

PCNSERll :PCNS~ : I -.........,,_4-+;"cc'°:::":._,~--1---+---T----ir---f.--
! I 

I --

• 

9M2PNL l 
9M3PNLZ 

• • 

I U '~ I ~ ' ' ' 

• • 
FOAi 
9MlPNL 1 

• 9MbPNL 2 

• 

I 
I 
·~, 

I ACS ERR I ACS --+I - -fi-,-00-<:Dlt/ 
~-0----<t--~ : I CMPU ~~=~RS '------=c:..:_..c._.___ ________ _,.._ ____________ ~ 

" '" 
l 

I ! 

l::i;.1---~~J 

. 
I I 
IPNLl 9sz l , _______ ,, "' ERRORS 

! 
I 
!:i;.~--.!S~°.J PNL2 9S 

. _______ .. 

.z, 
10.7 

lODD ~ TONE 
2 HEAOSETS 

.L 

CAUTIOO AND WARNING EUCTRON ICS 

ott1g~ ~: os 

• • ••• •••I llllB . 
( PTA INH IB IT 

l'--~~~~~~-'--~~~~~~~~~-...i zs oZs 

NOTE.S: 

TINSDRAWIJllCOEPICTSFl.lllCTIOHAL SVSTEM FLOW 
0NLYAJID ISNOTl06EUSEOASADETA1LED SCHOIATtC 

[?> ~~«t.~~N8D~~~TE MOTION OF OPS 

(9 !~~;~ :OA~TNA~~ ~liY~[~~~~!N~YA~1:~~ :~~~~09RSA:~0N1 or 

ll> 
THEI SSWAA N•GWILLBEAESET BVSELECTINCACSVIASlllHCH 
9SbPNLl 

250YAC80DHZFORALLOISPLAYS 
EXCEPT ASNOTEO FOR 2 TO 5YOC LICHTINGPOWER 

10 LGC 2 
.. .... 
QC .... 

NATIONAL AlllONAUTtct .. tpACI AOM INl lTillATIOM 
-....., ~ CDn9' • HOUITON. 'TUM 

LGC OUTPUT 
INTERFACE 

lit::-.,..::•1--lM.::lM:::..,-~: ·1 1°·"' 10.10 
lZlXl8 .25 PAGE SHf.ET 1 f'W 1 

9 

-

8 

7 

6 

5 • 

1--

-

3 



9 

-

8 

-

7 

-

-

-

-

-

PROGRAM/ 
AOUTill'E 

l.IODIMC 

I a 

LM GUIDANCE COMPUTER llCC) 

CH14BITS7,8,9 

CIU481TS7,8,9 

\{OR 

I 

PIPAOATAPULS[ 

' ·--------, I IMUOPR I ___ _,1,_---<S;r:_ I 

I 2DA i 
~::i;.1~--~~~2!.! 

PCNS 

/ ' r·-------• 
: UO~SKY I 
I 7 .SA i 
~:.11,:;,~-~i:.!~! 

I 0 I 

PTA 

S\lo1TCHPtllSEStl,2KPPSI 

\___JllL 
).XLUN._R 

\-3llC--fQ_ 

\ -311[---fQ_ 

\-3 1[~-©_ 

\-3 1[~-©_ 

\ ___J I I[~ -«l_ 

N I 

+TORDUEXRETUAtt 

-TORQUEXRETURN 

+TORDUEZAET111111 

M I I 
X,Y,lPIPA[HOltSOAND ll PHAS[i).21<HZI 

0.C.TAPULS£11.2KPPSJ 

•Z• 
"' 

"" ... , 

K I 

:~UST~-----..._-+-

XPIPAC,.LIBRATION 
WODULEANOOCOIFl' " l.IPANDPVR 

•
1F0cZ4 

10.7 

1c Ez1~:voc 
10 . 7 

.z, 
10.7 

-BJ OUl.IMY 

j~i-- LOAD 

~__J ll E_ ~'-~,--l-"-"-"-"1----------~'=~~"~"~·------------------------~ 
"""'"'11_,.,,,_r-------;:===============_==;-,1111 XLUNAR) 

T'JIANSISTOR ~+---+--~ LJ 
~~g:s - RESCTIOUMMYTORQUCI 
FUNCTIOll-
ALLV ONLYI 

•ID;-LUNAll 

__J Gi.NSUPPL)FILTER I 
•,z,.,' Kl 

PIAPQ,','ER 
SUPPLY 
120VOC 

SECOWC 10 , 7 

TORQU[!+J 

' I,__-.-'-"-'-'"-'-"-"'-'-"-'""-"-"-"-"-"-"-'-"'-' ---<>-+--+--t--+---ll sc~~~:h10 
+12nvnr 

r·,,-::-,',:.,',::; 9 d- '.::x., -o-"'"': 
~>--~----jf..l-~",..~'-f_.:::._--J.---l--+--t---l--------'~'~'~~'"~''~'u~•~r~E-~-------j~--l.---l--=-.'.'.:'.'.'.~~---r-1 

~r LGCOPR \ 0 l IMU·~"', 
C/AOFICAGEERRORUGl llrl -O'r-<>--l--

IGIXSllll!CACEl 

~~.OPR ~F T OllRELAY 

~ lr.tuC&r.E XLUNAR 

IPNL 3 3511 ·-----" 
~ I ""-"'' I '---;~~+---12"~~~---i -· ~ I SUPPLY 
~ SEtlM'G I0 . 1 

PSA 

3.2KHZ l ,. 

28V800t1Z 
PONER 
SUPPLY 

1u111"..&C[l'.MO 

I 

.,,,,.,AERROR 
C AORCAC E EllROR CMGl 

WC IXSlllllCACEl 

MG ERR 

' ' 
>-~~~'~'~'~":::~:-r--«-:~_j~"~'~~,~~·u·~·~~·~·~~·o_j.__j__j_~__J.~_u~·~''-<>--+...,,z~. 
I nr.111 INl•rAcD 

~.""' RELAY 

_ UNAR 

COAltSEAllGllCUO 
llilJOPll 
+28\'0C 



I K I 

1c cz1~:voc 
10. 7 

,z, 
10.7 IMU 

AoPERATE 

X" .DuAEERROR 

'',",~> ,,,,.~·~""~'~"~"~'~' --1 
XPIPA 

•Z• 
10 ,7 

2V 
).2KHZ 

sZa~ f2KHZ 

10.7 T 

PREAMP 

'"' STOBY 

I 

~ ,z, 
10.7 

,z, 
10.7 

800-S'f,PHASEB 

aoo-sy. e;-
·Z· 
10.7 

OPEHAT 
12!>.t.2 

H 

LO-Lit.Ill 
THERMOSTAT 

CLOSE AT 
ll4.t2" 

HI LIMIT 
THERMOSTAT 

OtOllWAL 
COllOtTION 
ASSHOWNl 

I I 

TEMP IN LIMITS 

ax \ 

R~~R J 

---------I__.__-""------+---' ~ """ I vr , """""' 
.z.cb ~.... l"~,UilJ~~:·,,:z-----,,:~:J11licti) ~: ,,,__--< 

10.1Y).21CHZ 800-S'J.czb RESOLVER 
aze rail ~V 4v c1 ERROR TRANSFER! 

PHASEA 10 .7 74 ~'t~RATEGzf; 

~:·" _ ..... ""hoilf:c:£' -B :::.i: ~z: ", 
~~~~~~~~~~~~~~~~~~--~~~~~~~~~~~--~~~~~~~~~~~~~-+--'~ UilJ ~ ---...--1 

,~~QUE 

~~~~~~~-+-~~~~1-+-'r 

PTAPCM"ER 
SUPPLY 
120VOC 

SE£0WG 10 . 1 

tl20VOC ' -~'-"-'~"~"='~"-"~'='"'="~"-"-"-·-"-"-"-' _.>+--+-+--+----< SH 2 OF) 
I \SEE ;:..~K~0.10 I 

-----~ 

ISS TURN.ONDELAYREQUEST 

PTAINH16H f.':)l-

BOO-S'j, 
PHASES Bf> E7 h 

if... 

28VOC 
SAFETY 
THERMOSTAT 
0P[HlJ9,5• 
CLOSE137' 

z ~ 4.. CAGEOVERllOECUO ' . ,,L_~,::-O----t.=..:=="-'=--t-t-t-:-:--;:;:;:::==~~~~~---' 
10 .7 ., : 

-

ICC A ERROR ......_,"• o--+'~''~'="~"~'="='°~'="'=' -j--j--j---j--

LIGCAERROR 
CA QI CAGE EltROR(l,IG) 

d."'' llEL.AY 

_ UllAR 

COARSE AUCH CUD 
IMUOl>R 
+zaVDC 

MG ERR 

IC DEWODIMPUT 

MG DEMOD INPUT 

' .,. 

~~2 KHZ ~ ~?TS 

OGOUTPllT una 

'"' OPERATE 

I e>. aoo--5,,, cz• 
~PHASEA 

10.7 

_;;;;:\ soo-s" rz, -....::::.J PHASES 
10.7 

·A,,, 
~OPERATE 

.z, 
10 .7 

~~i:wo;czb 14 i---0 [zs 
10.7 ..-'----__._, 10.7 

-28VOC 

" TOllQUE 
MOTOR 

I 1,. • .;;, .... ,,, f1--'~'="="'~"="~"~___,l l IC I 1r.----.. -···-R•Mpll1" r--H---J l E~~~~~o'N1t~s I f+------'Ull!!llll.l-""W!l!:llL------' 

j j 

LJ MC 
...___ DEMODULATOR 

f 

,z, 
10.7 

PRERSVR 
•« 

I 

IG16XSIN9RVROTP11 Y 

MGIXCOS•I VIO"TP T 

MClbXCOS•ISVIOUT.P'U T 

nc1xs1N RSVROUTPUT 

I D I 

INPUT REGISTER 

~ ·~ 
-~ I 

CH)Oa!Tl!I 

c 

LM GU I DANCE COMPUTER !LGC/ 

00)7 

I 

,z, 
10.ll 
SHT2 

vZ, 
10.11 
SHT2 

l+---11---<'4 ::~ .. ,z, ~ ~ 
10 .1 ·t0J[;:v 

oc1xrn~ RU•R- .. -··-

'" 800 ~1 ,z, 
10.7 lob{, r 

RSVR ;.---t---\90 sZ1 :;~R 

" TORQUE 
MOTOR 

IMU 

10.7 ALIG 
0ClbXC05 RSVROUTPUT 

vz• 
10 . ll 
SHT2 

!
~~~~~~~~~-~-~-'-"-"-''~"-'~~~~~~~~~~~~~~~~~ ,z, 

10.11 
SHT2 

LM GU IDANCE COMPUTER tlCC I 
tNPUTRE(aSTER PROG/ROUTillE 

ISSTURllONOEL.AVREQUEST CH)061Tl4 l MOOES30 

I 

--• . .. J, 
OSGll /-//-t;, 

,, 

I A 
APPllOVAL 

I I I I 

9 

-

-

7 

-

6 

-

5 

-

-

3 

2 

11ISS1~ 
NATtOftAL AEROf'IAUT ICI & ""Cl AOMINllTMT191 
~ ~ C9IR'I • HDUSTaN. ,... 

ISS 

10.11 



WHEN READ CTR IS WITHIN ~ 0 .1 DEG HIGH 
SCHMITT STOPS, FINE TAKES OVER. F1 
GETS ljJ WITHIN TWO BITS OF 6. 

RR CDU DRIVE PULSES REPRESENT Cl) RR 
SHAFT AND TRUNNION DESIGNATE CMDS OR 
C2) FORWARD AND LATERAL VELOCITY CIF 
CHI 2B8 IS SET, DISPLAY INERTAL DATA) 

ISS CDU DRIVE PULSES REPRESENT Cl) 
COARSE ALIGN CMDS, (2) MODE 1 DAP 
ERRORS I (3) MODE 2 DAP ERRORS I OR 
(4) DAP BODY RATES 

GIMBAL DRIVE RATE IS LIMITED TO EITHER 
35.5°/SEC CREAD CTR AT 6.4 KPPS) OR 
4 .5°/SEC <READ CTR AT 800 KPPS) 

PROVIDES AGROUND PATH TO THE COARSE 
ALIGN RELAYS AND INHIBITS THE ERROR 
COUNTER ENABLE DISCRETE 

THE RR CDU FAIL CIRCUITRY IS IDENTICAL 
TO THEISS CDU FAIL CIRCUITRY WITH THE 
EXCEPTION OF POWER INPUT AS SHOWN 

9 

-

8_ 

-

7 

-

THE MIDDLE GI MBAL CMG) CDU SHOWN IN TH IS 
DRAWING IS REPRESENTATIVE OF THE INNER 
GIMBAL CIG), OUTER GIMBAL COG) RENDEZVOUS 3 

RADAR SHAFT AND RENDEZVOUS RADAR 
TRUNNION _CDU 'S 

-

NOTES 

DETAIL SHEET 10 .11. 2 

'I I u I I 5 I I a I p I 0 I 

IM GU IDANCE COMPUITR ILGCI 

~OG/ROUBE, MEMORY OYTPUTREGISTER +b.tclGCDUORIVEPULSES CDU 

IMU MODlllG OOSl Clll4BIT14 

'" 
oou CH1411Tll 

l-----•~•,•_m_o111v_EPuL_m ___ -!-~~ 

t-___ •_••cuc_"_"'-'"'_ui.sc_s ---+----+--------<-n_ll~ ~ ~ V" t.:GCCOMMANDEDtJ. • PU LSES TO EltltOll:CNTR 

·l>ICMCCDUORIVEPULSES r------------------------J IMUMOOlllC 

'" +Uc OG CDUORIVEPULSES u11c-
l-----·~·,o_GCOU-DRIV-EPo_LSES-----+-~~ IMU MOOING 0050 CH 14BIT15 

'" 
RAOAll.MODING 0053 CH1 4 BIT12 

SERVICER 

RADAR MOOING "" CIU4Bllll 
SEllV1CER 

+McTRUNCOUORIYEPULSES } 

..!.le TRUM COUDRIVE PULSES [!> 

_/-o--------e-=· "=RSVR=SINl--'-CCAGE'-=-S<-+------1 ~ 

------~··=XSIN="'="°=UTPU=TC80=0; __________ ~/--i~ 

~----~••=xcos~'"-'"~u1Pu~rno_o-•_~------~'------+1 ~ 

.z, 
l~fi\l _____ __::_:<>=l>KSl-"----'"=5VRO"'-'-UTPU=H80_o-> ________ --+--_...~ 

_____ __::_:'"=bXCO~SOR=5'R=OUTP=UT!8~00-~> ----------+-----+!~ 

/ 

,--------------='°'=RSES="'"="'°'='ROL=StCN=._'< ----- S~~~~~~ ~ 
LOGIC 

L -SIN • .-----I------'-----~ 
2°-211 

f ill[ 
SWITCH 
CONTROL 
SIGNALS 

AMBIOUITYRESET 

!-'11' 

b .. .,. 
""\j ~ 

z 800 - -------"-+ --1-+1 

"' COARSE 
WEIGHTING 

LOGIC 
lDRIYERSAND 

SWI TCHES) 

lzl 93 i-28VDC 

10.J 

COARSE 

COARSETER"-"RYLEVEL !C1> COARSEERROR !t-tl ~~~~d~~ 
FIRES IF t-----~----t--~I 

(8 - tl>8' 

-
',,; .:: _Jl llh 

------='"=1xco=•··="'="'"=Ulf8::.:_:00"--------Ll-----/-----'-----' 800- l )lo XLUN-'R Q 7 
Jz2 CTOCOARSEERRORDETECTORI ., 

MG l!>KCOS • RSVROUTPUT caoo-J 

~---------~--=OO"='M=S"="'=GES~:_____-+--1 ~ 

--------'-'--°'=1KSIN="'="'=UTPU=T!80~H-~------~/--+I ~ 

~----~00=1XCO~SOR=SVRO=mP=UH80~0-0-~------4/-----+I ~ 

•Z• 
l~if\1 --------'-'--°'=lbXS"--'--INtR=S"=OUIP-'-'--'UTf8"'-00--'-> ---------+------+!~ 

~----~~'="'='Sf=RSVR=OUTP=UTl8~00·~>-------------l---+1 ~ 

•Z•------"''"='°'=ERRIO="""----' ~:____' --~ 
10.ll 

'"' 
LM CUIDANCE COMPUTER tLCCt 

RE:~~~ous 

ALSOSEEEzl 

SFTl6XSIN,COS 
RSV!l:C800~J 

~ 

BUS - ~-___.__.. 

AMBIG UITY 
llET£CT 

I 1~:~1wv F111cs '" ~111 '-------f------~I TRIGC£11 1 2 S' <9 < 2l5'f--~=l,d~ 

MG SINE PHASE 
Ah'DAnENUATION 

SELECTION 

2°-2"F1NESWITCHCONTROL SIGNALS 

L~ 

•, I 

'"'""" ~ 
LOGIC I I 

L 
su~~~NC FINE ERRp.&>--• 

f--- AMPA!IDQUAD 1---------< AMP 

MG COS PHASE 
ANO ATTENUATION 

SELECTION 

ISS EEC • 2 

REJECTIO/f 

JSSEKABLEERRORCNTRIEI 

CCAICOARSEAL IGNENA8LE 

I """'"" 
t~d-~t=~~j-------~ISSC~°'Z~E'° ---+----! ~=t-----"~~---'::::_--1----C~=:J-_!_' ~W~U2ERO""------r-----"~~COIJNTER />- l • 2 CA E+z 

>--+------+ 

RREllA8LEERRORCOUNTER ;s:=r-__:~~~~---4f-----c_:::::;~o-~·~·m~OCE~ERRO~m~TRID~+---~~ Z> 

t- "-' 
I ~~-i-----i-~~_f----------r-------1 RREEC • 2 ~' 

ISSCOU ZERO COU 
'----"'=--'=----leuF ZERO 

L--jL_z~r _j---
f' 

m I 

I 
0 I 
~~-:1___,___ _________________________________ ______..c____ __________________ -,-r 



•Z• 

'I I u I I s I R I a I r 0 I N I M I K I 

LM GU I OANC£ COMPUTIR ILGCJ 

~OG/ROUDE. O~TPUT REGISTER +41clGCOUORIVEPULSES cou 

I MIJ:~l'*f. 1--------'-'o,_'°_'_'"_'_"'_"_'°_"_'_S -------+---J [!> 
1-----+-----1---------i--------"-~-~-"-''_'_'"_'_"_''-'-------+-----t-----~-----~fl~llG____ [9- t:GC COMMANDED A• PULSES TO ERROR CJtTR 

.z, 
10.11 

'"' 

•Z• 
10.11 

11.1u ::;~1NG -He MGCOUDRlllEPULSES 

+.ucoGcouo111vEPULSES Ull~ 
IMU MOOING 

'" 1--------~-·,'-·-'-"-''-'-'"-'-"-"-'-------+---M[!> 

1--~-~-::-'~-::-+-----f---'"-"_'_" _" __ ! ______ ~~;'-;_~-~-~-~-~·-~_;_;_;_; ______ -+-~~~ G> 

+49cTRUNCOUDRl\IEPl/LSES } 

SERVICER L,Y'" 

_/---~-"-'-'-"-"-'-"-"-"-'-"-' -f----1 [!> 

------------"-"-"-'-''-"-'-'"-"-"-"'-"-"---~-------------~'-1-----i[!> 

-----------"-'-'-"-'-''-"-'-'"-"-"-"-'_'--'--~--------------~-~~ll> 

-----------"-'-"-'-"-'-"-"-'-"-"-"-"-'--'--~---------------+-~~[!> 

------------"-"-''-'-''-'-"-''-'-"-"'-"-"---'--~--------------'-1-----i[!> 

~ 

--------------------~--------------~--+--~----' 

u 

tZJ~ 
10.7 l 

~~~~--

"' COARSE 

w~:i~~IHG 
<DRIVERS ANO 

SWITCHES I 

',?; :;;_>----,,, .-~::~.~ ?_· 111L: 
BUS - l ~~---1-+< 

:~ .. E2" 
SWITCH 
CONTROL 
SIGNALS 

20-2lllbllR°sllRELECTRICAL ANGLES 

COARSE 
SWITCHIHG 

LOGIC 

~ 

29 -2 15 i lt:RSVRELECTRICALAHGLES 

t.215 

f------1~J.-~----J--'"::::""'-----':::::----,:, .... -------=:----1 
- 4213 
~i-------~---,~,,~,--------~ 

,.___ t.211 

~i--~~---~'------,~,,~.----~~--~ 

+-------- .429 

~r-~~---.~.~ .. -,,-,-~"~.-----~'----~ 

t+-----~'--------r----< ~t---"'"'-------'-"~~~~~~~"----='~"-----~'-------l 
~f-----''-"--------'""'-'""---""~·--------""-"------l 
----- ti.25 

I 
I "''"'"' 1' 

SYNC PULSE 

~i--~~-------,~,.-----~~---1 

-- .42) 
~r---~---------=.,~,------_~,,'-.. -~-,-"--1 
,._ t.2 1 .01•,,40sEc 

~~i--~~-------.~,.-----~_,,-,.-.~,,~.="'--; 

I 
,, 

INPUT 
PULSES 

REAOCOUNTERClbSTAGES! 

"' ,., 
LEVEL 

'"' 
"' " LEVEL 

'"' 

COARSE I I 
coARSE ERROR 111-ti j~~~~; f---------'-°'-'-"-"~'"'-"-"-"-'-"_•'----+----~f---------+---+il;_ cot:~Ec~~1~ff 1 I 

~ i I 
P1 1NHIBITLOCtC 

pl .,pG(;Y 
!G)GIMBALPULSECMO I 

L_ ~Hz2 nOSUMMERFORRATELIMITING) 

J z2 tTOCOARSEERROROETECTOR) ., 
.._MBIGUI TV 

,,,_ _______ -+-----~---~ 

SELECTED 
ERROR_ 

S=KC 1 .c 2 +f 1t 21 

., 

READ COUNTER 
UP/DOWN LOGIC 

u .. s112 ii:o 
O:SR

1
+A

0 
Uc=SR2 e2 
DC:SR 1 .e2 

"' DETECT "o 

~--------+-----------.:~~-~-'~_TI_'_,,_,:_~E-~-'~-"~· 1=========~ 11~ AMBIGUITY 
LOGIC " 

,,_ __ ~--------------------~-----~-'-'-"-~-"-'-''-"-'-"'------+---_,[!> 
------------'-'-"-'-"~''-"-"-'"-"-"'-"-'-'"--~~-------------~-+---_,[!> 

•Z• 
10.ll 

'"' 

-----------~-"-'-"-'-"-'"-'-"-"-"-"-'--'--~--------------"'--!-~~ [!> 

-----------'-'~"-'~"·~·~"'~'~''~"~"~'~"~"~-~' -~~--------------+---+1 [1> 

-----------~-"-''-'-''-'-"-'-'"-"-"-"-"---'-~~--------------+---+1[1> 

Z 
CAGE OVERR IDE CMO [!> . )------~-~~----------- SF T IXSIN,COS 

~----------.-·-"-'-"'-'--'-,/+-_ _..,[!> 
SFTlbXSlN,COS 

,_•_·~-"-"---' -+----. [!> 
TRUNIXS IN,COS 

10.11 

'" ' 
LMG UIDANCEC()'.\PUTER ILGCl 

PROG/ROUTINE 

RE:~;_~ous 

ALSOSEEEZJ 
1-"'-~-"-"---' --+---+11)> 

TRUNlbXSIN,COS 

L_ ________ __t--"'-'"-"-"---'-----il!> 

l-_'.'.'.~'.'...._--f----+i---_:_"'.~~--f-------~~--"-''-AA_o_"-"-'°-"-'°-"'-"-'-------Jr--------+i~ 

1---,-.,-.-,,-,--:_ ___ ~.:---------i-------~~--'"-'-"-"-'-"-"-''-"'-"-'-----+------~~r;::--

1--,-.,-.,-,-,--;1------i-~~c.u;-;;;-:;---t-----~~~~~---'C~~~--~~~--l-------lr:::---

~~~~::::i-----1:====~~~==:::t--------~~----""~'~AA~0C~'~"~'°~"'~O~°'~"~'-----jl--------..j"-----I- 1 ,~ 

t;~~~;;J:::::::::i;;;;;;;;;;;~~~;;;;;;J--------~~-~"~"~~~'~"~"~'"~'~"~"~------j~------1~·"' t IMU"!OOE 

~ .__,oil 

MG COS PHASE 
ANO ATTENUATION 

SELECTION 

ISSENABLEERRORCOUNTERtEECI 

ISSCOAR SE ALIC NENABLE!CA/ 

I 
ISSCOUZEROm 

REI.AV 
DRIVER 

v 

RRENABLEERRORCOUNTERiRREECJ 

RRCDUZEROIRRZJ 

I 
L 

TIMI HG 
GENERA TOR 

2D-2bFIN[SWITCHCONTROLSIGNALS 

L~ 
COS!B-tl 

GENERATOR 

ISS EEC • 2 

'., 

COS!B-fl 

I 

LADDER 
AMflA NO 

FUNCTION 
ATTENUA TOR 

!CA)COARSEALIGNENABLE 

I 

90'PHASE 
SHF TER 

TO ALL 
FUNCTIONA L 
AREAS 

MAIN 
SUMMING 

AMP AHO QUAD 
REJECTION 

INHllllTREAD 
COUNTER 

CA E+z 

I •,I 
I 

CA
0

>AJ.EIGUITYOVERRIOE 

FINE 
TERNARY 
LEVEL!F 1J 

FINEERR_OR-~ I NIGH 
- ~»--+---+--------------+----~-< S~~~~~T 

D> I~-~ 

-

., 

HICHTERNARVL£YEL CF
2

! 

PG LON" L ! sC2F2 -'o J 
PclllTER'"CAS 

Pc;HlGH.,StC2 ~ 2JM0 
LC1N = ll00AP5 
INfER,.f> .4KPPS 
HIGH=l2.llKPPS 

oc oowNGIMllALPULSES I UG UPGIMBALPUL SES 

o, ! 
~~~-~ 

'• ~----.. Dp"'Dec;+ll.CAUG 
up"uec+ll.c,.oc 

ZERO 
DETECT 

I 
CUpJUPPOl..ARITYPULSE 

COplOWNPOWITYPU LSE 

PROVIOE5ACH[CKOF80DHZEXCITATI ONANOINPUTCIRCU IT RV' 

~~·il---"'-~------~------------------~----------------------------~--------L-------------------~-------------------1---1 --------------------------------------------------~ 



K 

->--"'-""-----'-'---=:"~'~'-----~--1 
-1--_!!!"~!.._ __ E.'-''---------"'~'','----~·~·-~··--1 
-J-_!!!2:.._ ___ ,~,£·"~·--~"~'~'------""'-'---1 
-f------'""-----"''-------''~''~'------=:--1 
-1---~-----':'":::----''~··-------"'·~··--1 
-l---"C.!'...---~.~ .. ~."---~·~··,---------""------j 
-f----'-'-'"'-----""~'~"~"~'--=:"~'-----~~--j 
-_1--~:......--~-""'"--~"~·------"'"-----j .,, 
->----'""'----------'-"~·-----~~--j 
---------- 62

2 
.02' a fn'SEC 

TOOICIT AL 
LOGIC CIRCUITS ---~~--e Hzl 

10,7 

155CDUDISTRIBUT10N ••--''="-''°'-'''-'15~50-'0U~'-""-8 Lzl 

10,7 

RR COUOISTRIBU H ON ··--''="-'"'-''""~'~"'-''""~-e Lz2 

10.7 

H 

___ ._I• 

::-:::----t::::::~~::::::::::::::::::::::::::::::::::::~"~'::::::::::::::::::::::::::::::~~~Ll----''~''~'~"~"~'~~·,~· -~· 

=====t===~~=~===========~·.·.~',==========~-~01~··~'t'~"~'f-~·~·'~'~"~"~,~~-t----"''"'~"~'--t------------------r-r---;:~:::J· -- - -- - .005· . 2ouc 

I 

INPUT 
PULSES 

P1 1NHIBITLOCIC 

P1 • Pc~Y 

'" ,., 
LEVEL 

'"' 

o' ' ' 

'" " LEVEL 

'"' 

ICIC IMBAlPULSECMO INH IBI T i6•c 
( .04') 

62' v 

,z, 
10,7 

,z, 
10.7 

G D c A 
DI.Tl APl'llOVAL 

r-:"~~-=110::-1 
IG,MG,OG,IXRSVROUTPUTS 

LGC 

RRSHFT,TRUlllKRSVROUTPUTS ltSO' I 
I ;,,. :"4 •Z• r-------, 

10 .20 RCA II RATE SCALE I 

SHFltAIS/E 

llLJ TRUNi61T/A 

I 
IPIT)IG it> ac [!> 

tYAWIOG it> 8G 1---t------., 

l.IC+t.tclROLL I 

~llLJ 

MG·i>tc !ROLL> 

__jllO 
,z, 

l.IC+6tctROLLI 
I 0.18 .f::\.__,, .__ 

~~-----------r--,_~ .. . 
LJllLJ 

00)2 

'"' 

ABORT 
ELECTltONICS 

ASSEMBLY 

PllOG/ROUTIHE 

FOR DETAIL OF 
CASTASEEO'o\G 
10.4.l 

f ""' 
e800H2 

,z, 
10.7 

AC BUSA , r--------· 
I CAST A I 

I ..I.. I •v. 
~lAo<>--+:--1•• :~:11z 

IPHLll <1c.a101I 

~.,.,.,---i ,,-.... ~lo• I 
I · I : e: 
I U' I 
IPNLl 9S8I 
.. ______ ;.i 

~12,'/SEtl 
v:y - : •_,,_ _ _.•-~__, 

~ -= ·--------.. z I Z5'/SEC 
: ~~g:::o~~N I B 6 i e 

FLICHTDISPLAVS : ·a: &- I 5'/SEC I 

,, I LOG ROR/CMPTR I li:L;.! ___ 9.!,2!! 

.,. _______ .. 

r-------~ I I t••-••·-~ 
I OASTA : * I I I CDRFDAI I 

H--o, :o~-!-:--l• Yco11 ----------j-L_:_:;._'-_-_.._-_-_-~~:~;A~·L~AT~n~rn~"'-;.. ___ ... • _ _.,A~o---lll---j •• vllSA 
'-'"-'-"---"-''-aJ ,. / e e' I 2A I • 40DHZ 

l::.L.!!..!~2_!9J 
r••-•••--1 I e ATTITUDE ERRORS ,., 

1 ~ 1 1 1 ~ 11 1 1 

: "TT1TUDE MON : ,--------11-~h._."'°'<!_'~'-'~T<i•--..J• ' - - • FLIGHTOISPLAVS 

: lfllh : I / ••••••••~ '\ 
I ~ I 

9
Kl3A/B: UAHTPOSITIDll I CDRFOAI I 

: PNLl ACS 9SJ : I • • / I ,.I._ ! ""---r----· ~--~,-. • ~---,!-~,,.~~.~--
PGNS,ROll/YAW =~I l!'!.!.1 •• .!C!,9~: '• 

'>-
:· : r-------~ 

: : o~L : V coR ACSROLl/YAW 

: .__ r- 'ilk27A,8,C,0,E ROLl/YAW 

ATTITUOESl--------~-+-+-t"'t.ITT'""', 
PITQI ~n :

.----------1---,f-------------------;,-~,,.~~.!----im 
=TAENST l - 0{j'l0 ::~.;1 __ 4,;8l~J 

.-----+--,.-,,-,,.~:-. w STAB/CONT 

·-------," ! M,.:EAOBAMO : 

ATTITUDE., IMIN~ 
ERRORS ~""""rl:t-~: : 

: Jx : 
: 9: 
I MIN I 

L:~--~1;,2.J 

ERRORS 

rr~s : ..__ -----. 
ERRORS 

0 

0 

coR• 
P1TCll. 

~~ 

"' """ 

"""' Oft// MODI , lllW,,. 

;ee~-

"" PIT CH 

'°'~"' I ---------.. 
VE LOCITY I. I X-POINTERSCALE I 
""'" I~ I .------+-+ti 
VELOCITY I• le 

~~~,~---'---+II 
I HIMULT 
I 
I 
I 
I 

,., 
""" 

.--------· I CDR~NTR I 
I ,,.~____,, __ __ 

l:"..;!.!_.:~!!?.I 

0 : PNL I 'i1Sl7 I / r--~;~--1 

I I 
r ., 51.2KPPS I• 

,z, 
10.18~..-

,..-------jLJC--,ll'LJ~------------t----<" 
TL2!~~~0~L~+-+-+t------~----_-_-_-_-_-_-_~---------t:' -~:-~__,:,_-,. 

ti:L.,!!,._!,C8~!!'J 
ACS FORDETAILOFOROEAL 

AG~.__ 5EEO\'o(ll0.4.2 ' •Z• 

. , '• 

DRIVE 
PULSES 
(PG) 

PG LON • L [ st2F2Ao J 
PclNTU • cAs 

PcHIGH • S<C2ff'2>Mo 

L0N s 800APS 
1NTER • b.41CPPS 
HIGH s l2,BICPPS 

., 

REAOCOUNTER 
UP/OOWNLOCIC 

U • SR2 lO 

O • SR1 +Ao 

Uc "' SA212 

Oc " SR1 .e 2 

De OOWNGIMBALPULSES l l Uc UPCIMBAlPUlSES 

De' uc 

'• 

SINGLEPULSESVNC 

69c2 "' !+Mc>+!·Mcl 

uec • Mc 

0ec=-·t. 9c 
X=CC<t

1
-ct

3
1 

INCREMEllTINC 
PULSE SELECT LOG IC 

P::~;~~c22x+JlcAu21 
!M>SATURATIONOETECf 

96 +14VDC 

! 
T . 
s 

. 
IMG>ROLlERROll/DAPRATES 

SCALI!(;: 

ATTITUDEERROAS• 3lt<IPUlSESX.ll' • 42.2' 

DAPIUTES • l84PIJLSESX .027l' • l0.5'/SEC 

0URINCCOARSEALCN•384PIJlSEX .044" • 16.8' 

C2249V 
YAWATT 
ERROR 

·5 +5VRMS 

/ REllOEZVOUSRAOAR ' 

~----------, 
I AUTO SLEW LCC I I'""((!) : I I 
I I 
I I 
I I 
I I 
I I 

Sl\An{fRUNDESICNAT[ [!> 1'"111-;s;Liuf.W"";w,"'-,~-~· ---11 
COMMANDSlCENERATEO I AUTOTRAC1c.• I 

(_YAW _ _!.J 

L·~'~"~ .. ~,~:l/Y~•~·~:r:~-:=._--i_j~ ___ ,,__ __ _,, ___ -f-fti-----''~"~"~·~n~·'"~'=-'---;;.: • ---+·~----~~~~----~~=----
,z, """ """ 1; / ,. ,;,, ,,.,,' • tO::";.;!,_!_C8_!~l 

r-8\--_,.-+-__,L_D::~~:'~~'i!~~i-s'~"~°'~5 ~r: ~=::-:=-:---1 RR ANT POSITION 

84 : e 9K26A,8,C,D,E L--_____.o. I• • • - • • FLTDISP 

r---..L----, 9IOIA/8 : 

I ATTITUDE MON I I ..- r-E'VE'i<rfiMEii-1'" 

I I I I SEFOAI I 
I I 1• ATTtTUOEERROltS • • I T I 

I ~ I '----~----r-r-r---_,1'--~"~'~"'~"~'--~__:::::•!'::::_,,"'----t-~~~--1.-----
1 : l 9M6 I 4C8126: 
: PNl 2 9510 I r---·---., PNL 2 LP!t,.!!_ ____ .. 
.. ________ ,, I RATE/ERR MON I 

,---------, I RNOZRADAR I 

: L:
0

R~:!~ : I e : 
1 ePGNS: ; lDCROlt/CMPTR: 

I ACS I I I 

l:!l..!-.,--.!~J Lp.:1;;_"T __ 9!1J 

r-------~1 f _ 0fi'\0 r--;;;;:;::;:--1' 

Vi.MP 

SATURATION 
DETECT 

N • UL2728 
POLAltlT'I' 

SWITCH 

DACOUTPUT,..Oll2V/PULSE 
SAME AS ROLL ERROR) !:!t_! _ - - ---.! ~~ (RR! j 1, I I r--------.. I 2A I 

900A/8 I I I 

RNDZRADAR 11-_,.-+--"":_:'::t.Z/~ELc:_'"O'-T-"'-':!:TE:!S_--Ol-----f-1 -----"'=="----<>-j'l----<>-;--,
1

, w ~-3 I 

PCNSFORWARDVELOCITY : • : "9K29B FORWARDVELOCITY : e i X-POl."'~ .... ·~5'-AL_E_: ...... .j\ .:~!.-~!!!! .. I 

,, , . 
ERROR PE12·uL +'2'DL' 121 ~_~75•1 p 1 "-2----n 
COUNTER ~. 1 ~LI'---~ 

~ f------270---_,-.-.--,t-----o~f--t-----I:-~-~, ~A~ J 
ZT 2

1 
.oB' r--- 1- LJ .... 

~ 2
2 

. ll' r----e 
~ 2' ~ 

ZERO 1----t--i~.~{::::::::::::::::::::::::::::::2.·;=::::::::::::=. ,~o·=~ SUFFERS 1--t------< .. DETECT r -~ 

~f-----~:7:--~.-.. -.--jt-----o 
~ 27 5.b' r---

LAOOEJt 
NETWORK 

~l----------',,.--~":'::----lr---"~j--~--~----_J 

MCCOARSEERROROETECT 
t • "- t)>)O'OR 2,5VRl.IS I ----<~----+--------11 •Z• 

I _J MCFIMEERRORDETECT I 

PROVIOES A CHECK OF BOO HZ EXCITATIOflAMO INPUT CIRCUITRY' 

~---...... t9· tl>0.7'0R l.DVRNS 

COSt•·flLEVELDETECT 
!l·tl<67.4'0R<2V 

14VDCLEV'ELDETECT 
FAlllF~8VDC 

I 

I 

MCUPLINECOU!iTER 
FREQ>l60 CPS 

+2BVDCISSPWR ..t;;-., Lz) 

\:...:../ 10.7 

Z:~'::::· '' SUMMER 
FINE ERROR 

SHFTtl!TRUN 

DUNIOULATOR 
USED FOR 

FY..tlANOLAT 
VE LOCITY 14 cz6 

+28VOC 10 .7 

PCMSlATERAlVElOCITV I. : • I --- IL ..... -
,------'-""-'--'--'--'----T-:-::::-:::~:·::::::,-__,~.~·".:"~"~~~"'!'"~"'~'-"'"~"'5'"~"'..--.-_J ___ ..,j__• :· I~ 

~-"'-'-"-"-"'-'~-"~'-00-"-,..'c..~ l J -~ 1, 

l : i IUMULT 

~----.1-----""'"'""'''"''"'"'=-"'-'''"'"~"'-'--.----'"""""h, 'ill<29B ! G 
~::: I LR FORWARD VELOCITY :----- 'il1C29B I LOMULT I 

+28VOC ~---' : • :.... ~!L_! ____ .:.s.!.eJ 
NZ8 1oj-----------------~:-.....:'!".'~"~' -o..i...:' • 
10 .7 Ll~~~R PC~~~ 

01sPu.Y1NTERT1ALDATA f "ts I 

'"' PNL2 

~2T05VOLTS I -~- ...... FROMLlCHTINC 

PN L l 

B> MGCOARS EA LICN 
ERROR TOPSA 

~ 1--"-<:I~·-"-'--- 1.----------_..:::"~'·=·='"="='----+-----t.~"' 
LGC ·1-. -. l--='"='=''~EO~IS~TE~·--+-----+-"~O<:l~'=°'='~"'-r-=-::ME~MO=R=':---t---°'-"~Of~'~"-"-"-'-,G1M8ALLOCIC ~ : 3 

T·<IRUPT OSP11BtT6 ~ :;, .... 3. ii, 
T-<IRUPT 

f--,.-. -.,-.,--+--,-,-,.-,-
81

T- .• - -t---------i
1 

NDATTITUOE
1 

- g 2 3 :: 

i---~--~----~----~-~====~~~==~==~~~~==~~~~=======:~==~~~====~~TE~M·~~ CHl181T4 ~f32 10 
~-:t!~C CHlO 81TU lMOOE)O CHllBITl ISSWARNINC [==:J .. ·~..; 

llLJ 
~ t--"-'~,·-"-'----.i 

<-... ,__ _____ _ CH30 81T6 

~· aalia• · 

•=====· 
CH)O 81T7 OSP1181T9 

CDU 

11 ISS 2 
SIGliATUlllES 

OU·lo:4,·. J". .... 
QC 

HCll:.# 

OATt NATIONAL A[AONAUTICS a. SPACE ADM INISTRATION 

Hf•' ' ~U~~ • HOUSfOH, TDCAS 

\SS 

.,,~ 

:::, :'11''"" I Q. I\ ~----~~~--------~--~-~--~~---~-------------------==::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~:-::::--:-::::-:::~------~~---~--~~----------------------------~-----L.~----_j=1~110•~•r• .. ll••:::!J•~,.~'::::E!E::I•~""!!!t 2or2 
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-

7 

6 

-

5 

4 

3 

-

2 

-

oZ, 
10.ll 

SH l 

I 

FROM~ 

K 

oz4/7 
10,ll 
SH l 

l I 

StNAMGIX 

{ 

COSi\IGJX 

P88- Ill: PBB-"Ilr 

;z, 
10.ll 
SHl 

{

MG SERVO ERR 

FROM OG SERVO ERR 

PS.A.~ERR 

I H 

.z, 
10,14 

{ 

Sll'"T/ELEVCOS IX 

SHFT/ELEVSINIX 

PBe-m 

I 

PBS-ill 

G 

G .z· 
10. 7 

FROM PTA + 120 voe PULSE TORQ REF 
~ 

® ,z, 
10.7 

3 .2 KC REF 
FOR PB3 .2 
CIRCU ITS 

FROM PSA +28V 3.2 ~K 

\'/ \'71---+---+-----.--____,~-t-----\\ .----+---------------t---\ f,__ ______ \f \f ~ 71------\'\ 71---+---+--~ P88-fll 

IMU \A 
OPERATE --<I---+----\\ ,z, 

10.7 

MIT SIGNAL CONDITIONING 
MODULE !SCM) 

P88-D: 
-tt ~~ 

\'/ \ 11---1---+--+-----\\ '1---1-+---~ .___,_ _______________ \ 1-1-----1-t--+---+-+-"'\ I- \ I-

MEAS ID 

GGlllOV 
GCl201V 
GG15l3X 
GC152JX 
GG2219V 
CG2249V 
GG2279V 
GG2300T 
CG1331V 
GC2001V 
GG2021V 
CG2041V 
GG2107V 
GG2137V 
GG2l67V 
GG1040V 
CG3304V 
GG3305V 
GG3324V 
GG3325V 
GG2112V 
GG2113V 
GG2142V 
GG2143V 
GG2172V 
GG2173V 

I~ 
XLUNA.\ 

MEAS 
OESCRIPJION 

2.SVOCTMBIAS 
IMU 2BVACBOO
IMU STANDBY 
LGCOPR 
PCDUOACOUT 
YCDUDACOUT 
RCOUOACOUT 
PIPA TEMP 
IRIGSUSP3,2KHZ 
X PtPAOUT IN4> 
Y PIPAOUT IN4> 
Z PIPA OUT IN4> 
IGSVOERR IN4> 
MGSVOERR IN¢> 
OGSVOERR IN4> 
PLS TORQREF 
SHFT/ELEVSIN lX 
SHFT/ELEVCOSlX 
TRUN/AZSINlX 
TRUN/AZCOSIX 
IG RSVR OUT SIN 
IGRSVROUTCOS 
MGRSVR OUT SIN 
MGRSVR OUT COS 
OGRSVROUT SIN 
OGRSVROUT COS 

3H66 

(} "" ) 
~ 

~ \ 
~ 

lN68 

l= 

SC LOCATIONtM IT I* 

PU-I 
PU-I 
PO-I 
PO-( 
PBS-I 
PBB-1 
PBB-1 
PU-I 
PU-D 
P83.2-Il 
P83.2-II 
P83.2-ll 
P83.2-II 
P83.2-ll 
P83.2-ll 
PBB-111 
PBB-m 
PBS-m 
PBB-m 
PBB-m 
P86-1V 
P88-IV 
PBB-IV 
PBS-IV 
PBS-IV 
PBS-IV 

* THE FO LLOWI NG CODE WAS USED FOR IDENTIFYING TYPE ANO LOCATION 
OF SIGNALCONDITIONERCM ITl. 

PU ur I ERA LOCATION OF s .C 

~------ TYPE OF SIGNAL CONDITIONER 

SPAC ECAAFT INSTRUMENTATION FOR GNC 

: 

l= 
I 

PBS-Ill'. 

L:=}"-REF 

G 
cz• 

PBS-Dz: 

.__--+-+--+--+---'-\I,___._-\\ '7,__---t-t--t-t-~ 
\J. f 

~} GG2142V 

GG2143V 

ELECTRONIC REPLACEABLEASSEr.l! L YlERAlTYPE 

I DAC, PIPA, 2.5 voe BIAS SUPPLY 

ll 

m RADAR RESOLVERS AND 120 voe PIPA SUPPLY 

Ill GIMBAL RESOLVERS 

GG2137V } 

~TO 
CG2107V PCM 

[)> 

SUBASSY FUNCTION 

PBB PHASE 
DEMODULATOR 

P83.2 PHASE 
DEMODULATOR 

PO DISCRETE 
BUFFER 

PO AC TO DC 
CONVERTER 

P88-in 
e 

BOOHZl,.._ cz6 

.---t-+----\\7,__+--------0 l 
\f I +,i;,-oc I 

BIAS SUPPLY 
P88- ID IPCMl 

t----+-+--+-+--\\i---

ANALOG SUBASSEMBLIES 

MIT SIGNALCONOITIONI HG 

INPUTS 

-20.2.STO 
+20.2SVRMS 
OR DC TO DC 
COHVERTER 

-2 .STO 
+2.SVRMS 

- 3.0 TO 
+3.0VRMS 

DISCRETE 
SWITCH 
CLOS URE 

OTO 26 VBDD 
O TO 28 V 3.2 
KHZ 

CHANNEL 
AVAILABIL1TY 

lSINGLECH 
o -12ovoc 

lStNGLECH 

lSIHCLECH 

lSINGLECH 

GG3305V 

GG3304V 

GG332.SV }' PCM 

GG3324V [)> 

REMARKS 

COMPARES INPUT PltASEWITHA 
800 HZ l PERCENT REFEREM;E 
SIGNAL ANO PRODUCES A 0-.S 
voe OUTPUT AS COMPARED TO 
THE REFERENCEUSUoiGA+2.5 
VOC BIAS, 

COMPARES I NPUT PltASEWI TH A 
3.2 KHZ l PERCENT REFERENCE 
SIGNAL AND PRODUCES A 0-5 WC 
OUTPUT AS COMPARED TD THE 
REFERENCE USING A +2.5 VDC BIAS 

OUTPUT IS A STEP VOLTAGE 
8ETWEEN4AND bVDLTS FOR. "ON" 
ANO O+ .SFOR "OFF• 

PROVIDES OUTPUT SCALE OF 0-S 
VDC, 

'f PU·ll 

.Q XLUNAR 

GGlllDV } 

~-+--'°-'-"-'-'._ ~OM 

cGi1i'Ov 
2 • .SWC 
TM S 

05 

[)> 

-
{¢um 

-



K 

COS"JGIX 

SINAJ.IGIX 

'" { -··· oz4/7 FROM 

10 ,ll 
IMU SINAOGDt 

SHl 
~ 

NAL CONDITIONING 
MODULE ISCMI 

PBB- Dr 

\I 
~ 

~CJ:t 
0 

I cz• 

-1-i 

ATION!MIT>"' 

U·I 
U·I 
0-1 
O·I 
86-I 
BB-I 
BB·I 
U·I 
U·ll 
Bl.2-II 
B l.2-ll 
B l .2-D 
8 J,2·0 
B l.2-D 
B 3.2-D 
88-111 
BB·ID 
ea-m 
86-ID 
ae-m 
BB·IV 
88-IV 
BB·IV 
88-IV 
BB-IV 
88-IV 

HO LOCATION 

' 5 .C 

:OHOIT IONER 

,z, 
10.11 
SHl 

{ MG SERVO ERR 

FROM. OG SERVO ERR 

ps.-,~RR 

P88-D'. PBB-'Ill: 

\I \I 
\f \I-

PBB -D'. 

\ 
\I-

P83.2·D 

FROM 

•Z• 
1014 

H 

StFT/ELEVCOS IX { ............ 
RRCOU TRUN/AZCOS IX 

TRUN/AZ SINlX 

PB3 .2·D PBS-ID 

--'\7 

\/ \'/ 
\f 

PB8-IJC 

\7 
\I-

GG2lllV --CC"2142V 

GG214JV 

GG2172V 

GG217JV 

CG2112V 

ELECTRONIC REPLACEABLE AS SE I.el Y IERAI TYPE 

DAC. PIPA, 2.5 voe BIAS SUPPLY 

IRIG AND PIPA 

m RADAR RESOLVERS ANO 120 voe PIPA SUPPLY 

Ii GIMBALRESOLVERS 

P83.2-ll 

\7 
\f 

TO 
PCM 

[)> 1 

f 

GG21'7V } 

GG2lf>7V TO 

GCZ107V pCM 

[)> 

SUBASSY FUNCTION 

PHASE 
DEMODULATOR 

PS3 .2 PHASE 
DEMODULATOR 

DISCRETE 
SUFFER 

PU AC TODC 
CONVERTER 

G 

--

0 •Z• FROM PTA • 120 voe PULSE TORQ REF 
10 ,7 
~ 

e •Z• 
10.7 

FROM PSA +28 V 3 .2 ~I< 

•Z• 3.2KCREF 1a> 
oz, FOR PB3.2 

·7-CIRCIJITS 

PBB-m A 

\/ 
\f 

PBB-HI 

e PBe-m BOOHZl"f. ,z. 
\'/ ! 
\f 

I 
B> I +2.SVOC 

BIAS SUPPLY 
P88- w (PC Ml 

\1-- f PU·ll 

Q. XLUNAR 

GG330SV CGlllOV 

GG3304V GGllll V 

GG332SV }· PCM 

cCi1'iov GG3324V [)> 
2,5VDC 
TM s 

" ANALOG SUBASSEMBLIES 

MIT SICNALCONOITIONI HC 

INPUTS CHANNEL REMARKS AVAILABILITY 
INPUT{ 

-20.25 TO lSlHGLECH COMPARES INPUT PHASE WITH A 
•20.25VRMS 0-120VOC SOD HZ l PERCElfT REFERE/ICE 
ORDCTODC SIGNAL ANO PROOUCES A D-5 
CONVERTER VDC OUTPUT AS COMPARED TO 

THE REFERENCE USING A •2.5 
VOCSJAS . 

-2.5TO 1 SIHGLECH COMPARES INPUT PHASE WITH A 
•2.5VRMS 3.2 KHZ l PERCENT REFERE/ICE 

-3.0 TO SIC/llAL ANO PROOUCES A D-5 VDC 
i:).OVRMS OUTPUT ASCOMPAREO TO THE 

REFERENCE USING A •2 .5 VOC BIAS 

DISCRETE lSINCLECH OUTPUT IS A STEP VOLTAGE 
SWITCH SETWEEN4 ANO bVOLTSFOR "ON" 
CLOSURE ANO O• .5FOR "OFF" 

OTO 2S VBOD l SINCLECH PROVIDES OUTPUT SCALE OF 0-5 
0 TO 28 V 3.2 VDC. 
KHZ 

E D c 

.z, ,z, 
10.11 10.11 
SHl SH2 

{ Z PIPA S/G OUTPU7 { VO~OUT 
FROM , Y PIPA S/G OUTPUT FROM ROAC OUT 

PTA ~OUTPUT cou 

0 ~UT ,z, 
10 ,7 

0 . oZ> 

,z, 
PB~.~-. ll PBB-1 

\I \/ 
\f v •Z• 

PB).2· 11 
PBS-I 

\/ '\/ 
v \j 

P8~.2-Il 
PBB-t 

K7 \2---

GGl040V 

4 , GG2249 ~ } TO '-.-TO 
~TO PCM 

PCM GG2021 V TO 

[)> [)> cc2001v· ~ CG22l9 PCM 

[)> 

e•z1 
}

REF3.2KHZOR 

I l'--JW'v---tt-- 800 HZ 

@cZ• 
INPUT {--+-----l SLOCKIHG I osc 

~----~ 

SCM ourPUT CIRCUIT TYPE "PO" 

+2.SVOC 
L----+----<1--J+ TM SIAS -

PWR SUPPL 
INPUT {-----+-----' 

SCM OUTPUT CIRCUIT TYPE •pa• 

B 
LTRDCN DR '"' DATE AP,.OVAL 

COMMENTS: 

0 •Z• FROM LGC + 28 voe OPERATE 

10.7 
---

'D •28V~NOBY0 FROMll•t~P 
FROM 
4CBl&l 
Pfllll 10,11 

•Z• 
10.7 

SHl 

FRDMPSASO~ 

+ 
800-RE FFOR 
PBBC!RCUITSAl«I 
+2 .SVDC BIA.S SUPPLVIPCMI 

L 

~?-
:llL ~ 

' t ~~ PD-I 

\7--PO~ 

\7- PIJ-1 

~ll~J t 
Mil 
SCM 

GC2300 T ~ 
}TO GC1201 V PCM CG1523X 

[)> 
}

TO 
PCM 

[)> 

~ AOCTOACCONVERTER 

B>- +2.5VOCBIASFOR"PB" CIRCUITSONLY 

SCM OUTPUTCtllCUIT TVPE•PU" 

NOTE'! ~ SEE ORAWINC 9 . U INSTRUMENTATION 

12 MIT 
MIT SIGNA!

CONDITIONING PGNS 

lM 

IM·I 

SIZE DWCllO 

J 
66 X J4 PACE l 0·20 

10. 12 
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-

-

-

6 

-

-

I 

INERTIAL SUBSYSTfM 

'""~"""-l26t,2"F 

t2BVOC IMU RZt. 94 1uu s1ev ,,,r~~~ 
10,7 , CLOSE AT CIRCUIT 

134t.2"F 

L___ 

s 

GOODIFI2b°F<TEMP<l34'F 

I ZPIPA 

PSA IC SERVO [RROR>JVRMSt .1_66 ') f0R 2SECS 

r I 

,z, [l> 
10.7 

Q I 

INPUT 
REGISTER 

CH30815 • 0 

I 0 

OUTPUT/MEMORY 

CHJ.OBl5=0TEMPINllMITS' I 

PIPAFAILDETECT 

I 

11.UOBS:ONOPIPAFAILINHIBITS 
INOTCAGE ORTURNONI 

N 

T4RUPT ROUT INE 

~----'-"------11 • 

I 

PROGRAM CAUTION 
DSPTA81189 " 1 

+-1----~ 

M I 

PROGRAM CAUTION 

GIMBALLOCK 

I K I I 

lM GUIDANCE COMPUTER 

MG SERVO£RROR>3VRMS(.lbb')FOR 2SECS '\. 
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TABLE 10- 11 . - SCS POWER DISTRI BUT ION FROM DWG 10. 17 

kJ ~" 
"' z REFERENCEO TO: 

ll J +28VOC FROl.IASAPOWERSUPPLV I 10. 18 I~:~ I :~t~~ ~g:g~:~g~~:~g:~~t:~ :~: 

H2VOC FROM ASA POWER SUPPLY I 10.18 I ~:~ I :~t~~ ~g:g~:~~ ~i:~ :~:t:~ :~: 
ACCELE ROMETER AMPLI FIER 

+4VOC FROM AS APO.VER SUPPLY I 10 . 18 I T- 3 , PULSE TORQUING SERVO AMPLIFIER 
T-8 PULSE TORQUING SERVO AMPLIFIER 
U·S FREQUENCVCOUNTOOWNUNll 

·2VOC FROM ASA POWER SUPPLY I 10.18 I T-3 1 PULSE TORQUl:lG SERVO AMPLIFIER 
T·B PULSE TORQUING SERVO AMPLIFIER 
U-5 FREQUENCY COUNTDOWN UNIT 

- (>VOC FROM ASA POl'IER SUPPLY I 10.18 

16 t -12VDCFROMASAPC7oVERSUPPLV I 10, 18 

17 , 2-5VOC FROM l&R2AND 1654 I 10.18 

+28VDCFR0MAEAPOWER SUPPLY 

CWEARESETBUS C+4V0Cl I 10,17 

21 I 29V 3¢1400 HZ FROM ASA 
POWER SUPPLY 

Cl'."EAENABLE8US C+9VOCJ 

2l I 0/ A400MZ FROMAEAP17o',ER 
SUPPLY 

24 I 20-llSVBOOHZFROM 16R2 
ANO lbS5 

25 I 15-7SV400 H2 FROM 16R3 
AND lbSJ 

26 I t4VOC FROM AEA PO.~ER SUPPLY 

27 I 22V8XHZFROMASAPOWER 
SUPPLY 

-2VOCFROl.\AEAPOW£RSUPPLY 

l .SV 8KHZ FROMASAPO\\"ER 
SUPPLY 

10,17 
10.20 
10.24 

10. 18 

10.IB 

10.IB 

10.18 

10,18 

10,18 

10,18 

10 , 18 

~:~ I ~~t~~ ~g:g~:~~ ~~:~g :~:t: ~ : ~: 

U-l I PULSETORQUINGAMPLfflER 
T-8 PULSETORQUINGAMPUFIER 
U- 9 ACCELEROMETER AMPLIFIER 

OEOA OPERATOR ERROR LIGllTING 

AEATES T FAI LURE,ENGINEON, 
AND ENGINE OFF POWER 

,_, I AEA TE ST MODE FAIL RESET 
1-4 PRlAMPS CAUTION INHIBIT 
8-3 RCS QUAD PAIR FAIL RESET 
V-3 EOS RELAVCAUTIO'l lNlllBlT 

ASA GYRO SPIN MOTOR POl'IER 

PREAMPS CAUTION ENABLE 

AEAO/ A400112 POWER 

ASA ACCELEROMETER EXCITATION 

26V 800 llZ .3<11 FROM ATCA 1 10.20 I "-5 1 YAW RGA MOTOR PO\'oER 
POWERSUPPLY 10.20 V-3 PITCHRCAl.IOTORPOWER 

10,20 V-l ROLLRGAMOTOR POWER 

34 I 28V800HZ FROMATCAORPSA I 10.23 I 1.1·3 I MANUAL TllROTTLE 

28VAC80011Z SINGLE PHASE FROM 1 10.20 I "-5 1 YAWRGAMICROSVNEXClTATION 
ATCAPOWERSUPPLV 10.20 V-4 PllCHRGAli.UCROSVNEXCllATION 

10.20 V-2 ROLL RGAMICROSVNEXCITATION 

37 I 28VAC 800 HZ SINGLE PllASE FROM I 10.20 
PSA/ATCAPOWE R SUPPLVHIRU 

" 
PGNS/AGS SWITCH9S6 

+28VOCFROMATCA POWER SUPPLY 10 , 20 
10,20 
10 , 20 
10 , 20 
l0 , 20 
10 , 20 
10 , 20 
10,20 
10,20 

10 , 20 
10.20 
10,20 
l0 , 20 .9 

-4. 7VOC FROM ATCA POWER SUPPLY I 10.20 
10.20.9 

+28VOCATCA4CB82 I 10,21 

+6VOCFROMATCAPOWER SUPPLY I 10,20.2 
10.20 .2 
10.20. 2 
10.20 .3 
10.20.3 
10.20.4 
l0.20.4 
10.20.4 
10.20.4 
10 .20.5 
10.20.6 
10.20.6 
10.20.9 
10 .20.9 

-6VDC FROM ATCAPC7oVERSUPPLY I l0.2D 
10.20 .2 
10.20.2 
10,20.3 
10.20.3 
10. 20 .4 
10.20 .4 
10.20 .4 
10.20 .5 
10.20.5 
10.20.6 
10.20.6 
10.20.9 
10.20.9 

10.20 .2 

4 5 I +4 .3VOC FROMATCA POWER 
SUPPLY 

10 .20 
10 .20 . S 
10.20.6 
10.20. b 
10.20.9 
10.21 
10.24 

L·B YAW PULSE/DIRECT SELECT 
J- b YAWJETSEL ECTlON 
0-S PITCll PULSE/DIRECT SELECT 
J-2 PITCH AND ROLL JET SELECTION 
0-3 ROLL PULSE/DI RECT SELECT 
J-1 )(JET SELECTION 
R- 5 VAW l~AX OEAOBANO 
R-4 PITCH MAX DEAOBAND 
R- 2 ROLL MAX OEAOBANO 

S-5 CMORATE/ lll.lllER 
S-4 CMORATE/lllAllER 
S-2 CMDRATE/ LIMIT ER 
A•b R(LAVOR IV£R 

,_, I/ RCS PRll.IARVPREAMPANO 
C-2 JETORIVERSBIASVOLTAGE 

LUNAR CONTACT POWER 

E-8 PITCH LIMITER 
C-8 ROLLANOVAWLIMI TER 
E-4 ATTIT UOEANO RAT E INPUT BUFFER 
F-7 AMP, lNPU T SUl,\Ml'IG 
F-3 AMP, OEAOBANO, NARROW 
B-7 MODULATOR, PULSE RATIO 
F-3 STROBEANOKEVOEMOOULATOR 
E-3 STROBEANO XEV OEMOOULATOR 
A-2 STROBEANO KE VDEMOOULATOR 
F-6 AMP, OEADBANO,WIOE 
F-6 2ER0CROSSING DETECTOR 0.SVREF 
E-2 ZERO CROSSING DETECTOR 0.4 V REF 
C-7 DRIVER, RELAY 
D-4 PRIM ARYP REAMP , ABO RT PREAMP ANO 

DRIVER SOLENOID 

G- 1 RCS ABORT PREAMP BIAS VOLTAGE 
E-8 PITCH LIMITER 
A-8 ROLL ANO YAW LIMITER 
F-6 AMP, INPUT SUMMING 
F-3 AMP, DEAOBANO, NARROW 
B-5 MODULATOR, PU LSE RATIO 
F-2 STROBE AND KEYOEMOOULATOR 
A-2 STROBE ANO KEY DEMODULATOR 
F-b AMP,OEADBANO , WI OE 
6-2 AMPABSOLUTEVALUE 
F-6 ZERO CROSSI NG DETECTOR O.SVREF 
E·3 ZERO CROSSING DE TECTOR 0,4V REF 
8 - 6 DRIVE R, RE LAY 
D-4 PRIMARY PREAMP , ABORT PREAMP , 

ANOORIVE R SOLENOIO 
AC TI VE FILTER 

• - I I MIN OB AND 4JET XTRANS L LOG ICSOURCEI 
8-3 AMPA85 0LUTEVALU E 
F-7 ZERO CROSSll-I:> DETEC TOR 0.5V REF 
E-3 ZERO CROSSING DETEC TOR 0.4V REF 
E-b ORIVERRELAV 
U-9 ASCENGAU TO OH/OFFCXT 

s-6 1~~ ~~:Ru0TL0~~1~FFCKT I 

c owe 

"' z 
· 15VOC FROM ATCA POWER SUPPLY I ~ g:~g l ~:: l :~~:~~~i ~gt~:g~ ~g~:~ 

10.20.2 D·B PITCH LIMITER 
10.20.2 E·4 ATTITUOEANORATE INPUT BUFFER 
10 .20.2 8·2 FILTERACTIVE 
10.20.) F-5 AMP, INPUT SUMMING 
10 .20.3 8·2 AMP, OEAOBANO , NARROW 
10.20.4 0-4 MODULATOR , PULSE RATIO 
10.20.4 A-) STROBE ANO KEV DEMODULATOR 
10.20.4 F-2 STROBE ANO XEV OEMOOULATOR 
10.20.S B-6 AMP ,OEADBANO,WIOE 
10.20.5 C-4 SUMM INGAMP,2AHD4 
10 .20 . S C-2 AMP ABSOLUT EVALUE 

10 .2D.8 I F· 4 1 -X,-Y,-2 TRANSLATIDNVO LT AGE 

5-7 1 AS CENG AUTOON/OFFCKT 

47 I .isvoc FROM ATCA POWER SUPPLY I ~ g:~g I ~=! I 1~~:~i~! ~gti:~i ~g~=~~ 

+28VOCAVAILABLEONLYWHEN 
DESCENT ENGI NE IS ARMED 

TllE•28VOCONDWGI0.21 J z b 

ANOOWG10.l7ARETHE 
SAM( POl'IER SOURCE 

t22VOCFRl)M DECAAUX P/ S 

10 , 20.2 F·8 PITCH LIMITER 
10,20.2 E·b ATT ITUOEANORATE IN PUT 8UFFER 
10,20 . 2 B-3 FILTERACTI V( 
10 , 20.3 F·7 AMP, INPUT, SUMMING 
10 , 20 . 3 8·4 AMP, OEAOBANO, NARROW 
10,20,4 C-7 MOOULATOR, PULSE RATIO 
10,20,4 E-3 STROBE ANO KEV OEIAOOULATOR 
10 . 20.S 8-8 AIJP,OEAOBANO,WIOE 
10.20.S C· 5 SUMIJI NGAMP, 2AN04 
10.20.5 C·3 AIAP,ABSOL UTE VALUE 

10. 20.a 1 •-· 1 ·x , 1v , •ZTRANSLATIONVOL TAGE 
10. 24 S- 7 ASCENGAUTOON/OFF CKT 
10 . 24 J·b ASCENG AU TOON/0FFCAl·Kl4 

10.21 1L·B 1 DESCENTENGI NEAUTOON RELAY 
10.21 Q-7 DESC ENT ENGINE AUTO ON/ OFF LOGIC 
10.22 C-1 OECAX21-PITCHTRllJFAI L 
10.22 C-7 OECA K22-ROLL TRIM FAIL 
10.23 ll·5 THROTTLE ACTUATOR 
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.!~!---~!!J 
EXPLOS IVE DEVICES 

lOFLS 
PNLB 

CLOSE 

LOW 

OXIO QUANTITY SELECTED 

FUEL QUAN TITY SELECTED 

PROP 
QUANTl'tY 
GAUGING 
CONTROL 

"'" 

OXIO l LOW 

OXI02 LOW 

NO lFUEL 

62.8 FT3 

237PSIA B> . 

NO 2FUEL 
&2.8 FT3 

237PSIA B> 

GQ3SOlP(0- 300PSll 

237PSIA B> 

NO 20lODIZER 
&2 .6 fT) 

237PSIA B> 

PRPLNT 
TEMP/PRESS MOH 

P----------1 ASC ~I I 
oes 2 12 I 

I 91 I 
I I I 
I I I 
: I I 
I I I 
I I 

1 

I I : 
I I I 
I 3 I I I • I I ,, I 

I I I 
I 

I I 
I I 
I I 

ASC I 

eDESI 
I 
I 

OES2 
I 

I 
I 
I 

I I 
I I 

7 I I 
a • I I 

I , I 
I I 
I I 
I 
I 
I 
I 
I 
I 

: IS I 
I lb • I 14 

I 13 I 
I PNL l lOSl I 
~ .. ------..1 

B> 
PRESS 

HEAT EXCHANGER 8YPASS LINE 

' 
+26VOC 
FROM4C8103 ,z, 

" " VI 
VI 



NO l FUEL 
62.8 FT 3 

237PSIA 8> . 

NO 2 FUEL 
62.8 FYl 

2)7PSlA 8> 

GQJS01P(0·300PSIJ 

PR PL NT 
ltMP/PRESS MON 

.. ----------• I ASCT: 10 

52 
•I 

I 
I 
I 
I 
I 
I 

i : 

BLEEO VALVE II 
OPEN0-150 
CLOSEOlSO 

I I l___~r.----r-----1:· 

GQ400 1PIO - l00 PSI) 

[?> 

I 
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eDESl 

DES2 
I 

7 I 
a • I 

' I ' 
I 
I 

15 I 
u. 1 14 

W • 20 LBS/SEC B> 
TRIM 
ORIFICE 

HEAT EXCHANGER BYPASS LINE 

TE MP 

+28VOC 
FROM4CB10 3 

G 

DESCENT 
ENGINE 
ARM 

ACTUATOR HYDRAULICALLY 
OPERATED BY FUEL 
PRESSURE 

DESCENT 
ENGINE 
ON 

FU LL OPEN AT "" 110 ± IS PSI NOM 
FULL CLOSED AT .,. 45 ± 15 PSI HOM 
WITH SPRING RETURN 

I 

I 
TYPICAL RACK ANO I 

PINION AC TUATOR~ : 

~:~~~~ENT~ I BVAL~S 
VALVES 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I I 

A VALVES 

-- ---- --i-----~-----~-----r--

OXIOVARIABLE 
AREA CAVITATING 
VENTURI THROTTLE 
VALVE 

1 I I I 
I I 1 I 
I I I I 
I I 1 
I I I 
I I 
I I 
I I 
I I PROPE LLANT 

~·i~~.i!ACK ::\ I I ~~~~~:F 
ACTUATOR ASSEMBLY\: U> ! Hz6 

10 .23 

C VALVES 0 VALVES 

PROPELLANT SHUTOFF VALVES 

E 

GH1311V 

VO LT AGEFROMATC A 
PCPNERSUPP l YTHRU 
DECAWHEN DPS .ARMED 

SCI 

CH1331V 

AUTO THRUST 
CMD 
D-15VOC 

D . 

MANUAL THRUST 
CMD 
2 . b-12VOC 

~'·'~'-'~'c,__.s6 HZ1 
10 . 23 

•Z• 

DPS ARM TO 
ACTUATOR 
ISDL VALVES 

1-----1~ 2 G z 8 

.z, 
10 .21 

PWR TO THROTTLE 
ACT AMPS 

TOC &W 
DES REC 

B A 
LTR OCN DR APPROVAL 

COMMENTS: 

GH1311V 

GHllJlV 

THRUST 

ICOMPC 

'"' FL ICHTOIS PLAYS PNLl 

r-------., I THRUST I 

VCOR•..---1--oo 0---~!---------+---'0f \I * I ;r:_ I I 2A 

: PNL 11 4C816B I 
________ .. 

r--------, I THR CONT I 
I I 
I AUTO I 

I ~ I I I 
I I 
I I 
I I 
I I 

l~~----:!~J 

NOTES: 

f.":t-.. BYPASS LINE OD IS l/4 INCH COMPARED 
l;Y WITH MAIN LINE DO OF 2 INCHES 

B> DELETED 

@:>- SIGNAL FLOW TO ACTUATOR 
VALVES SHOWN ON 10.21 

(P ALLPRESSURESENSD RSAREFUSED 
BY 1/4 AMP FUSES AND ARE 
PCfHEREO FROM 4CB132 CIRCUIT 
BREAKER 

B> SEE cmc 3.l, ZONE G6, FOR METER FAIL LOC1C 

r:-....,, VALUES SHCfHN ARE SPECIFICATION 
1,;1-"" VALUES UNLESS OTHERWISE NOTED 

~ PRDPElLANTPRESS URESDUR INC 
l/' TllRUSTINCATFTP 

~ .THROTTLE LIMITED TO ,.. 92_5y. 
THRUST 

O> VALVES SHOWN IN NORMAL POSITION 

r,-....,, VALVES SHOWN IN MISMATCH POSITION 
l>""" FOR REFERENCE ONLY 

1 DPS 
NATION AL AERONAUTICS & SPACE ADM INI STRATION 

HOUSTON. TEXAS 

PROPULSION DESCENT 
SYSTEM SCHEMATIC 

PACE SHEET QF 1 -

8 

7 

6 

5 

3 

2 



8 
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HOMINALPRESSURE 
3020PSIAT 10• F 

HELIUM 
SUPPLY 

TANKN02 
5800JN) 

PROOF:46SSPSIA 
8URST:5250PSIA ....____.... 

r----------------HELIUM MON 

~------<~Mmij 
I OMl 

HELIUM 
SUPPLY 
TANKl 

58001N3 
PROOF:4055 PSIA 

8~ 

0 

STACE 
DISCRETE '>--"=="-"--

FROM ACS PRESS 
FIRESWITCH2S'1 

,z, 13> 
4.1 

REOUNO.-.NT 
HELIUM 

ISOLATION 
VALVE 

SIGNAL HELIUM SUPPLY 
PRESS<2773 
PS!A 

N 

PROPUL 

:-Asc-Hi"11EG1 

~ * I ..I._ I LMP ·-----... , -osA 
I I 
I I 
IPNL16 4CBSJ I 
.. _______ ... 

ASCHE 

r---------REC 2 

I 
11 

OPEN 

!E 1cLOSEDt 
.. :.N.:,!,_ ___ .!.,o!4J -

ASCHE 

M 

2·5VDC 
LICHT INC 

REG: 116%4 182±4 
LOCK UP: FROM REG TO 203MAX 

W,,, l.<15 LB/MIN 

+28VTO 
0PER4TE 
DISPFLAGS 

+28V FROM 
4CB103 ,z, 

RECl 

~LOSEO 

~ ... 
' ~~~\l 

REC: 184:1:4190:1:4 
LOCKUP: FROM REC TO 203 MA.X 

W== l.45 L~/MIN 

ASC HE REC 
CAUTION 

ILLUMINATEO 
lfP>219,5PSI 

bDS21 

K 

PRESS ~ 
~ 

.z, 
10.24 

MAN ASC ENG 
ARMAND S TART 

RELIEF VALVE 

B> 

RELIEF SECTION 

FULL FLOW 
250 PSIMA.X ' 
RESEAT 
225 PSIMIN 

TEMP 

TANK SAFETY ASSY 

BURST DISC 
- RUP TU RE: 

238:tl2PSI 

BLEED SECTION 

II :~~::E~~LVE 
BLEED 
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BOTO lOOPSIA 

r---~~:-T•••i 
TEMP/PRESS MON 

l 3 ASC 

• DES l 
I •DES 2 
I 
I 
I 
I 

I 
I II . 
I e 
I 
I . . 

'----------------- ----- --;- -if,·: 

RELIEF SECTION 

,z, 13> 
4.1 

FULL FLOW 
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RESEAT 
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SC 

eOESl 

DES2 

BLEED SECTION 
RELIEF VALVE 

II LOW PRESS 
BLEED 
NORM:DPEN 
CLOSES 
80 T0100PSIA 



K 

HELIUM 
MUFFLER 

l lDMl 
PNll 

TOASC 
HEREG ) 
FLAGS 

Mz7 
10.24 

MAHASC ENC 
ARMAND START 

p 

B> CPOSOlP 

RELIEFVALVE _ BURST DISC 
RUPTURE: 
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2SOPSI Ml\X ' 
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10M4 
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RUPTURE: 

23Btl2PS I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

BLEED SECTION 
RELIEF VALVE 

\I LOWPRESS 
BLEED 
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BOTOlOOPSIA 

I to ~ -~"'--...!...~~~~~---" . 
I 0 

I 
I 15 

14 I 

I 
I 

I 1 

• I 
• I 

I 
I 
I 
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I I 

L:~l----~=~J 
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B> 
RELIEF VALVE 
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SIGNAL 
GH1206X 

.z, 
10.24 

H 

ASCQTY 
CAUTION 

Y,,,4,)L8/ SEC 

TRIM 
ORIFICE 

10/ SECBURNTIMEREr.tAININC 
PNLZ 60522 

RCS FUEL INTERCONNECT 

H-h1Z1 
12.Z 

RCS OX IDIZER INTERCOllNECT 

_LJ LJ_ 
-W W-

TRIM 
ORIFICE 

W=7,0L8/SEC 

G D 
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: 1 I I 

:l:»'.tt:======::Il·~-----<- --- · ________ : _____ -~ -- ---~--- --¢ 

.z,~--J~~~~~~--1.....---.i 

I 
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I 
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•2>-• 
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CTVPICAU 

I 

~-=·~=======:Cl"1'-ii----· --------- ----i- ----1 
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I 

O> / 
I 

e I 
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I 

I 

., 
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I 
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,. 
I 

'• I 
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I 

CP1 812X 

CP180bX 
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c 

TRIM 
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B 

NOTES: 

ll> 
B> 
B> 
B> 
ll> 
ll> 
ll> 

L TROCH OR 

COMMEHTS: 

F = 3500LB 
PC = l24PSIA 
O/f RAT IOl.6 

+28 VDC FROM 4CB103 OPERATES ACS HE 
REG1AND2FLAGS0NLV 

A 

VALUESSH""'N ARESPEC IFICATION VALUE S 
UllLESSOTH ERWISE NOTE D 

ltEFEREJK: E DWC 3. 1 ,ZDNE G6, FOR METER 
POWEii FAJL LOGIC 

ALL PRESSURE SEllSOltS ARE FUSED BY 

DATE 

1/4 AMP FUSES AND POWERED FROM 4C8 132 CIRCUIT 
BREAKER. DETAILS S.HOWH-ON DRAWIHG 9. 14 

FROM ABOltT STAG E BUTTON OR ASC HE 
PRESSFIRESWITtH 

HELIUMSUPPLYPRESSURE lllPUT TOASC 
PRESS WARNING LICHT INHIBITED AT STAGING 

VAL VES SHOWN IN MI SMATCH CONOITIOPI FOR 
CLAR tlY 
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MAIN SHUTOFF VALVES (DETAIL I) 

/ 

,..-------, 
I llAlrtSOV I 
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v,~Jt--r'--«:.<>---r'---tr--;:.....,.'_ _ _;L--_________ J 
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._ _______ .. 

, ................ , 
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/ 

{ '""' I 
I 
I 
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I 
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L ........................ .I 
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~""""""""""""""""' I 
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', 
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.. ____________ .. 

' I 

~ 

' 
~-----+----~~ 

•Z• 
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CLOSEDtONFlCURATI OH 

SHO'MllN TH E NORli!A l 
OPE N CONFIGU ... TION 

8FL5 

"" 

~':::." 
'-----'.I ::t..Ll 

A 

RCS PRESSURIZAT ION SQUIBS (DETAIL 2) 

,-----cr===6 ==-· >i 
' 

EXPLOSIVE DEVICES 

HEPllESS r-------- "" BUSA ~.· - · --_6 __ '"">i "" r--------1 ~ · 
I LClCICPWRA I 

•Z• 
12.2 

v COii. ·-----i-:--6~0---i:i------+-~ F-9 : JJ ! ..,.,,~-!------------------~---'' 
~~~l~--!C!'!. ! SAFE l: ~ i<:-
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I 
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I 
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12 .2 

I : ~~c--+--------------------~--'-' 
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DETAIL 1&2 
DATE NATION AL AEAOHAUTICs" a. SPACE ADMINISTRATION 
~ lll'ACIECRMT CEHTU • HOUSTOt<I, ~ 

lM 

LM-8 

RCS ELECTRICAL 
DETAIL 162 

12. 1.1 
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(DETAIL 3) FEED VALVES 
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12.2 

p~~-~ 
~cr-;z, 

I 12 .2 
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THRUSTER ISOL VALVE (DETAIL !I) 
TYPICAL I OF 4 

1 : Cl SO 
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·~· 

.::.~!;.!.-- --r------~!..1 .. 
I 

l! L 2 c!£ ~ SI. 
~ ------r-------~ 

I 
I 

i 
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WlfU I SOVALV( ISC LOSEO 

'" ' ~" 
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Cl Sii 

DETAIL 5 
.. 
"" 

-"' lM 

RCS ELECTRICAL 
DETAIL !! 

12 .1 .3 
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: : ~ .::.N.:;.!!.!C!l.!.8! 
A~TO I 
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4CIZH 
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' ' TEMP 
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THRUSTER Bl PROP VALVE (DETAIL 7) 
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14018"F[!7.SWA1f5CACHJ 
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DETAIL 6 AND 7 
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I CLOSE Bflll: 

k~~-----.!!.i!J 

REACTION CONTROL 

/ MAIHSOV " 

r·--S~;-:c:~-1 
: OPEP; I 

I BRBRPL : 
I CLOSED I 

i i : 
I CLOSE I 
: 8FL7 1 

t.!'.'!;,! __ • ..!'!9J 

___ s!s~r::_~---, r THRUSTER PAIR : Lza 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
MANNED SPACECRAFT CENTER 

HOUSTON, TEXAS 77058 

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

MEMORANDUM TO: All recipients of the Lunar Module Systems 
Handbook 

FROM FC/Chief, Flight Controi Division 

SUBJECT Transmittal of Rev A to the Lunar Module Systems 
Handbook 

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

Drawing 10.3 
Drawing 10.21 
Figure 10- 2 

A ~k=l&~ ~ne F. Kranz 
Chief, Flight Control Division 

~ - -_... 
I 
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* APOLLO 

LUNAR MODULE SYSTEMS HANDBOOK 

LM-8 VEHICLE 

REV A 

PREFACE 

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

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

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

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

Approved by: 

Gk£# 
,...,-James E. Hanniga~ 

Chief, Lunar Module Systems Branch 

~?,~ 
~ene F. Kranz 

Chief, Flight Control Division 
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vi 
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PREFACE 

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

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

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

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

Approved by: 

a.mes E. Hannigan 
hief, Lunar Module 

~~ugene F. Kranz 
~~~Chief, Flight Control Division 
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BUFFER 
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BUFFER 
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BUFFER 

FREQUENCY 
TO DC 
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RESISTANCE 
TO DC 
CONVERTER 

PHASE 
DEMODULATOR 

TABLE 9- 11. - SIGNAL CONDITIONJt-i; SUBASSEMBLIES 

INPUTS CHA/"'1EL REMARKS 
Bl - POLAR UNI - POLAR AVAILABILITY 

- 100 MV TO +100 MV 0 TO +200 MV 
- 2.5 V TO +2.5 V OT0+5.0V 4 S I t-i; LE CHAMIELS RECEIVES ANALOG VOLTAGES AND CONDITIONS THEM TO A 

ZERO TO +5.0 VDC FULL SCALE OUTPUT. 

- 20 VDC TO +20 VDC 0 TO +40 VDC 4 Slt-i;LE CHANNELS PROVIDES ISOLATION AND ATTENUATES INPUT SIGNAL TO 
- 2.5 VDC TO +2.5 VDC 0 TO +5.0 VDC A ZERO TO +5.0 VDC OUTPUT. 

0 TO 21 VOLTS RMS 3 SJt-i;LE CHANNELS FULL SCALE OUTPUT ( 5. 0 VDC) 
0 TO 31 VOLTS RMS 
0 TO 100 VOLTS RMS 
0 TO 150 VOLTS RMS 

OT05VDC 4 SINGLE CHANNELS ~!TY GAIN DEVICE 

DISCRETE SWITCH CLOSURE 10 DUAL CHANNELS OUTPUT IS A STEP VOLTAGE BETWEEN 4 AND- 6 VDC FOR 
"ON" AND O+ . 5 VDC FOR "OFF" . 

- 0 

DISCRETE SWITCH CLOSURE 12 DUAL CHANNELS OUTPUT IS A STEP VOLTAGE BETWEEN 4 AND 6 VDC FOR 
"ON" AND O+ . 5 VDC FOR "OFF''. 

- 0 

DISCRETE SWITCH CLOSURE 12 DUAL CHANNELS AND ONE OUTPUT IS A STEP VOLTAGE BETWEEN 4 AND 6 VDC 
SOLID STATE SW FOR "ON" AND o+. 5 VD<; FOR "OFF''. -
CLOSURES - .1 

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

DISCRETE SWITCH CLOSURE 12 CHANNELS Slt-i;LE OUTPUT IS A STEP VOLTAGE BETWEEN 4 AND 6 VDC FOR 
STEP "ON" AND O+. 5 VDC FOR "OFF''. 

- .1 

20 TO 130 VOLTS RMS WITH 3 SINGLE CHAMIELS OUTPUT OF ZERO VOL TS DC WI LL 'CORRESPOND TO 
FREQUENCY VAR IATIONS 380 CPS l'ND +5 VDC WI LL CORRESPOND TO 420 CPS. 
BETWEEN 380 AND 420 CPS 

BRIDGE UNBALANCE ERRORS 4 DUAL CHAMIELS CONVERTS A RESISTANCE CHANGE TO A 0 TO +5.0 
OF 0 TO 130 MV VDC OUTPUT 

15 TO 26 VOLTS RMS 4 SINGLE CHANNELS COMPARES INPUT PHASE AND AMPLITUDE WITH A 
REFERENCE SIGNAL AND PROOUCES A 0- 5 VDC OUTPUT 
AS COMPARED TO THE REFERENCE . 

~~ 
V1 I 
-<X> 
n 



FUSE NO. 

TABLE 9-1I1.- MEASUREMENTS ON UNREG.ULATED DC 

LM-8 
REV B 

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

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

I. BLOCK 4A9 CONNECTOR 

Fl 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

GF3582P 

GF3583P 

GF3584P 

GF2741P 

GF2921P 

GF4581Q 

GF4582Q 

GF4583Q 

GR1101P 

GR1102P 

GR1201P 

GR1202P 

GR2201P 

GR2202P 

GR3201P 

GR3202P 

GPOOOlP 

GP0002P 

GP0025P 

GP0908X 

GP1408X 

GP1501P 

GP1503P 

GP2010P 

ASC 1 02 PRESS 

ASC 2 02 PRESS 

DES 02 PRESS 

( 
GLY PUMP PRESS ) 
GF9997U 

DES H20 QTY 

ASC 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 OX MFLD PRESS 

B OX MFLD PRESS 

APS HE 1 PRESS 

APS HE 2 PRESS 

APS HE REG PRESS 

APS FUEL LO 

APS OX LO 

APS FUEL PRESS 

APS OX PRESS 

APS TCP 

GP0018P 

GQ3018P 

GQ3611P 

GQ3435P 

GQ6510P 

GQ4111P 

GQ3025P 

GQ3436P 

APS HE REG PRESS ( REDUNDANT) 

DPS HE REG PRESS 

DPS FUEL PRESS 

DPS HE PRESS 

DPS TCP 

DPS OX PRESS 

DPS HE REG PRESS ( REDUNDANT) 

DPS HE PRESS (REDUNDANT) 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

<THROTTLE INSTRUMENTATION 

REFERENCE POWER SUPPLY 
FOR GQ6806H 

II. BLOCK 4Al0 

1 

2 

3 

4 

5 

GP0501P 

GP1001P 

GQ3501P 

GQ4001P 

GQ3015P 

6-23 NOT LOADED 

24 
25 

26 

GF4501 
GP0041P 

GP0042P 

27-40 NOT LOADED 

I I I, ECS RELAY BOX 

3 

4 

5 

6 

7 

8 

9 

10 

9-21 

GF3571P 

GF3591P 

GF3592P 

GF2021P 

{ 
GFllllR 

GF1112R 

GF130 lP 

GF410 lP 

GF3589P 

APS FU ULL PRESS 

APS OX ULL PRESS 

DPS FU ULL PRESS 

DPS OX ULL PRESS 

DPS START TANK PRESS 

DES H20 PRESS 
APS HE lR PRESS 

APS HE 2R PRESS 

CABI N PRESS 

U/F RLF PRESS 

F/H RLF PRESS 

PR! GLY PUMP fiP 

{ 
H20 SEP RATE 

GF9999U 

SUIT PRESS 

PRI H20 REG fi P 

o2 MAN I FOLD PRESS 



TABLE 9-IV.- TELEMETERED AND DISPLAYEO PARAMETERS 

RSS 
PAM LOCATI ON SC ERA LOCATION TM DATA RANGE ACC 

MEAS JD MEAS DESCRIPTION PAM NO/ SEQ NO SCERA/ LOC LOW HIGH UNITS PCT 

GC0071V AC BUS VO LTS 3- 10 1/ 17 1/ 18 0 125 VRMS 1. 3 

GC0155F AC BUS FREQ 3-14 1/16 1/ 18 380 420 CPS 1. 7 

GC0201V BAT 1 VOLT 1-8 2/ 16 0 40 VDC 1. 1 

GC0202V BAT 2 VOLT 1-7 2/16 0 40 VDC 1. 1 

GC0203V BAT 3 VOLT 1-9 2/ 16 0 40 VDC 1.1 

GC020W BAT 4 VOLT 1-7 2/ 16 0 40 VDC 1. 1 

GC0205V BAT 5 VOLT 2-5 2117 o 40 VDC 1. 1 

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

GC0301V CDR BUS VOLT 3- 12 1/15 1/18 o 40 VDC 1. 3 

GC0302V l.J'1P BUS VOLT 3-12/1-12 2/8 2/15 o 40 VDC 1. 5 

GC1201C BAT 1 CUR 1-9/3-11 --- 0 60 AMPS 1. 6 

GC1202C BAT 2 CUR 3-12/1-13 --- o 60 AMPS 1.6 

GC1203C BAT 3 CUR 3-9/ 1-9 --- 0 60 AMPS 1. 6 

GC1204C BAT 4 CUR 3-9/3-10 --- 0 60 AMPS 1. 6 

GC1205C BAT 5 CUR 1-8/3- 11 --- o 120 AMPS 1. 6 

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

GC4361X BAT 1 HI TAP --- 2/4 1 = HI 

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

GC4363X BAT 2 HI TAP --- 2/4 1 = HI 

GC4364X BAT 2 LO TAP --- 2/4 1 = LO 

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

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

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

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

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

GC 4370X BAT 6 NORM CDR --- 2/4 1 = ON 

GC 4371X BAT 5 t\ORM l.J'1P --- 2/ 4 1 = ON 

GC4372X BAT 6 B/U l.J'1P --- 2/4 1 = ON 

GC996 1U BAT 1 MAL --- 2/ 12 2/13 1 = MAL 

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

GC9963U BAT 3 MAL --- 2112 2/13 1 = MAL 

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

GC9965U BAT 5 MAL --- 2/ 12 2/13 1 = MAL 

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

GF1083X SU I T FAN 1 MAL --- 213 1 = MAL 

GF 1084X SUIT FAN 2 MAL --- 213 1 = MAL 

9-22 

ON BOARD RSS 
DISPLAY RANGE ACC 
LOW HIGH EU 

62.5 125 4.6 

---

20 40 2.8 

20 40 2. 8 

20 40 2.8 

20 40 2.8 

20 40 2. 8 

20 40 2. 8 

20 40 3. 1 

20 40 3. 5 

o 120 2. 5 

0 120 2. 5 

o 120 2.5 

o 120 2.5 

o 120 2.5 

o 120 2 . 5 

---

- --

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

l.J'1-8 
REV B 

REFERENCE 
DWG ZONE 

5.3 cv 
5, 3 c Z3 

5. 2 PZ9 

5. 2 v Z4 

5, 2 u l3 

5.2 uz2 

5, 2 H Z8 

5.2 LZ4 

5.2 c Z3 

5.2 c Z8 

5.2 QZ6 
-

5. 2 uZ4 

5.2 uz3 

5, 2 UZ2 

5.2 JZ6 

5. 2 LZ 4 

5, 2 Q Z9 

5, 2 QZ9 

5. 2 TZ4 

5, 2 TZ4 

5. 2 Tl3 

5. 2 T l3 

5, 2 Tl 2 

5. 2 TZ2 

5.2 KZ5 

5.2 KZS 

5.2 KZ5 

5.2 KZ'1 

5.2 !ill 
5. 2 sz4 

5. 2 sz3 

5. 2 sz2 

5.2 El? 

5.2 LZ4 
' 

,6 . 2 F Z 4 

' 6. 2 F Z4 

I R-B 

I R-B 



TAbLt: ,-IV.- kLlJ'·llTckLu Al~u [J JSPLAYED PARAMETERS - CONTINU[[J 

PAM LOCATI ON SC ERA LOCA T ION 
MEAS ID MEAS DESCRIPT ION PAM NO/SEQ NO SCERA/ LOC 

GF 120 1X CDR SUIT DISC --- 2/5 

GF1202X LMP SUI T DISC --- 2/ 5 

GF 1211X SUIT RLF CLSD --- 2/5 

GF1212X SU IT RLF OPEN --- 2/ 5 

GF 122 1X SUIT DIV EGRESS --- 2/ 5 

GF 123 1X CAB IN RET CLSD --- 2/ 5 

GF 1232X CAB IN RET OPEN --- 2/5 

GF1241X SEC C02 SE L --- 2/5 

GF 128 1T SUIT TEMP 4- 14/2-14 1/2 1 

GF130 1P SU IT PRESS 3-12/ 1- 12 1/ 5 

GF1 521P C02 PART PRESS 2-5/ 4-8 1/ 5 

GF1 522P C02 PART PRESS --- ---

GF 1651T CABIN TEMP 4- 12 1/2 1 

GF202 1P PR ! GLY PUMP LIP 3-9/1-10 ---

GF253 1T W/B GLY I N TEMP 2-12 2/20 

GF258 1T W/B GLY OUT TEMP 1/11 2/20 

·GF2681T UPS TRM CRIT ELEC --- ---

GF292 1P SEC GLY PRESS 4-6/2-7 ---

GF2935X SE L GLY PUMP FAIL --- 2/13 

GF2936X SEL GLY PMP FA I L --- 2/12 

GF3071X DEMAND REG A CLSD --- 2/5 

GF3073X DEMAND REG B CLSD --- 215 

GF3571P CABIN PRESS 1-9/3-1 1 ---

GF3572X REPR ELEC OPEN --- 2/3 

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

GF3583P ASC 2 02 PRESS 4-9/2-1 0 1/7 

GF3584P DES 02 PRESS 1- 11 /3-13 2/8 

GF3589P 02 MAN I FOLD PRESS 3-10/1- 10 ---

GF359 1P U/H RLF PRESS 3-15 ---

GF3592P F/H RLF PRESS 1- 14 ---

GF41 01 P PR ! H20 REG LIP 2- 12/4-14 1/18 

GF4501 DES H20 PRESS 3-7 ---

GF45 11T PR I W/B H20 TEMP 3- 13/ 1- 13 2/6 

GF4581Q DES H20 QTY 2-8/4-10 1/7 

GF4582Q ASC 1 H20 QTY 2-6/ 4-8 1/8 

"THE ACCURACIES FOR PCM AND DI SPLAY ARE AS FOLLOWS: 

AT 

RANGE 

TO 10 MMHG 
15 
20 . 
25 
30 

Et\G LN ITS 

O. 552 M'IHG 
0. 786 
1. 027 
1. 272 
1. 426 

DISPLAY 

UN ITS 

0 . 80 1 t'M-IG 
0. 977 
1. 180 
1. 398 
1. 626 

RSS ON BOARD 
TM DATA RANGE ACC DISPLAY RANGE 

LOW HI GH UNITS PCT LOW HI GH 

' 
1 = DI SC ---

1 = DISC ---

1 = CLOSED ---

1 = OPEN ---

1 = EGR ---

1 = CLOSED ---

1 = OPEN ---

1 = SEC SELECTED ---

20 120 DEG F 2.8 40 100 

0 10 PSIA 2.0 0 10 

0 30 MMHG .. ---

--- 0 30 MMHG 

20 120 DEG F 2.8 40 100 

0 50 PSID 1. 9 ---

20 120 DEG F ---

20 120 DEG F ---

--- C&W ONLY 

0 60 2.1 0 80 

--- C&W ONLY 

1 = FAI L ---

I = CLOSED ---

I = CLOSED ---

0 10 PSIA 2. 6 0 I D 

1 = OPEN ---

0 1000 PSIA 2.0 0 100 

0 1000 PS IA 2 . 0 0 100 

0 3000 PSIA 2 .1 0 100 

0 140 0 PS IA 1. 9 ---

0 25 PSIA 2.6 ---

0 25 PS IA 2 . 6 ---

0 2 PSID 3 .1 ---

20 160 DEG F 2.4 ---

0 100 PCT 2 . 9 0 100 

0 100 PCT 2 . 9 0 100 

9-23 

RSS 
ACC 
EU 

5.0 

2.8 

:: 

5.0 

2.5 

3.2 

3. 0 

3 . 0 

3 . 0 

3.5 

3.5 

LM-8 
~ASIC 

REFERENCE 
Dv.G ZONE 

6.2 K Zl 

6 . 2 KZ4 

6.2 H Z7 

6.2 HZ7 

6.2 G Z6 

6.2 EZ7 

6.2 EZ7 

6.2 D Z 4 

6.2 M Z7 

6. 2 GZ8 

6.2 K 25 

6 . 2 K Z6 

6.2 LZ7 

6 . 3 J Z8 

6 . 3 M Z l 

6 . 3 0Z 1 

6. 3 MZ3 

6.3 G Z3 
6.3 I Z8 

6 . 3 LZ7 

6. 2 MZ4 

6.2 N Z '+ 

6.2 FZ8 

6.2 NZ '+ 

6.2 QZ & 

6.2 RZ4 

6 . 2 RZ4 

6.2 OZ8 

6.2 c Z3 
6.2 D Z2 

6. 3 P Z& 

6.3 RZ7 

6 . 3 NZ2 

6 . 3 Q z9 

6 . 3 PZ9 

-



i'EAS ID MEAS DESCR I Pl I ON 

GF4583Q ASC 2 H
2

0 QTY 

GF4585T ASC 1 H
2
0 TEMP 

GF4586T ASC 2 H
2
o TEMP 

GF9916 GLY ACCl..M LL 

GF9997U GLY Pl.MP PRESS 

GF9998U GLY TEMP 

GF9999U H
2
o SEP RATE 

GGOOO l X PGNS DATA 

GG0117H POS ALT ( LGC) 

GG0118L VE L ALT RATE (LGC) 

GG0119L VEL FWD (LGC) 

GG0 120L VE L LAT ( LGC) 

GG1040V PLS TORQ REF 

GGl llOV 2.5 VDC TM BIAS 

GG1201V ! MU 28 VAC 800 

GG1331V !R IG SUSP 3. 2 KC 

GG1513X !MU STBY 

GG1523X LGC OPR 

GG2001V X PIPA OUT IN $ 

GG2021V y PIPA OUT IN $ 

GG2041V z PIPA OUT IN $ 

GG2107V IG SVO ERR IN $ 

GG2112V JG RSVR OUT SI N 

GG2113V JG RSVR OUT COS 

GG2122V JG RES OUT SIN 

GG2123V JG RES OUT COS 

GG2137V MG SVO ERR IN $ 

GG2142V MG RSVR OUT SIN 

GG2143V MG RSVR OUT COS 

GG2152V MG RSVR OUT SIN X 

GG2153V ~ RSVR OUT COS X 

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

RSS ON BOARD RSS 
PAM LOCAT ION SCERA LOCATION TM DATA RANGE ACC DISPLAY RANGE ACC 
PAM NO/SEQ NO SCERA/LOC LOW HI GH UNITS PCT LOW HIGH. EU 

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

1-11/3- 14 2-21 -200 +200 DEG F 1. 7 ---

2-5/4-7 2-21 -200 +200 DEG 'F 1. 7 ---

--- 2/3 1 = LOVI ---
-

1-5/3-7 --- 0 60 PSIA 2. 1 0 80 2.5 

4-12/2-13 1/10 20 120 DEG F 2 .8 0 80 3, 9 

3/7 1/5 0 3600 RPM 2. 2 ---

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

--- --- --- 0 60. 5 KFT 

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

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

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

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

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

2-11 --- 0 31.1 VRMS ---

2-5 --- 0 31. l VRMS ---

--- -·-- l = STBY ---

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

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

1-1 --- -2.5 +2.5 VRMS ---

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

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

3-5 --- -20 . 25 +20.25 VRMS ---

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

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

-90 +90 DEG YAW 

-180 +180 DEG ROLL 

0 360 DEG PITCH 

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

-90 +90 DEG YAW 

-180 +180 DEG ROLL 

0 360 DEG PITCH 

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

2-3/4-3 --- -20 . 25 +20 •. 25 VRMS ---

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

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

-90 +90 DEG YAW 

-180 +180 DEG ROLL 

0 360 DEG PITCH 

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

-90 +90 DEG YAW 

-180 +180 DEG ROLL 

0 360 DEG PITCH 

9-24 

LM-8 
REV B 

REFERENCE 
DWG ZONE 

6 . 3 QZ9_ 

6.3 QZ 1 

6.3 QZ7 

6.:S M Zs 

6.3 KZS 

6.3 KZ6 

6.2 KZ4 

N/A 

N/A 

N/A 

N/A 

N/A 

10 . 7 DZ4 

10 . 12 FZ4 

10. 7 EZ8 

10 .7 EZ9 

10.7 s Z6 

10. 7 s zg 

10. 11. 1 oz9 

10 . 11.l MZ7 

10. 11. 1 N Z7 

10. 11. 1 J Z1 

10.11.l D Z7 

10. 11. l DZ7 

N/A 

N/A 

10 . 11.1 I Zl 
10 . 11.1 DZ6 

10 . 11. l DZ6 

N/A 

N/A 

R-B 



1"EAS ID MEAS DESCRIPTION 

GG2 167V OG SVO ERR IN ~ 

GG2172V OG RSVR OUT SIN 

GG2173V OG RSVR OUT COS 

GG2 182V OG RSVR OUT SIN 

GG2183V OG RSVR OUT COS 

GG2217V PITCH ATT ERR 
(PGNS) 

GG22 19V PI TCH ATT ERR 

GG2247V ROLL ATT ERR 
(PGNS) 

GG2249V YAW ATT ERR 

GG2277V YAW ATT ERR 
(PGNS) 

GG2279V ROLL ATT ERR 

GG2300T PIPA TEMP 

GG33 04V RR SHFT SIN 

GG3305V RR SHFT COS 

GG3324V RR TRUN SIN 

GG3325V RR TRUN COS 

GG9001X LGC WARNING 

GG9002X JSS WARNING 

GH1204X OUT DET 

GH1214X AUTO ON 

GH 1217X AUTO OFF 

GH1230X APS ARM 

GH1240V X TRANS CMO 

GH1 241V Y TRANS CMD 

GH1242V Z TRANS CMD 

GH1247V YAW ERR CMD 

GH1248V PITCH ERR CMO 

GH 1249V ROLL ERR CMD 

GH1260X APS ON 

GH1283X ABORT STAGE CMD 

TABLE 9-IV.- TELEMETERED AND DISPLAYLU PARl'METERS - CONTINUED 

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

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

3-4 --- -20.25 +20.25 VRMS ---

1-3/1-8 --- -20.25 +20.25 VRMS ---

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

-90 +90 DEG YAW 

-180 +180 DEG ROLL 

0 360 DEG PITCH 

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

-90 +90 DEG YAW 

-180 + 180 DEG ROLL 

0 36 0 DEG PITCH 

--- --- ---

4-4 --- -5 +5 VRMS ---

--- --- ---

4-5 --- -5 +5 VRMS ---

--- --- ---

2-4 --- -5 +5 VRMS ---

1- 11 /3-14 --- 120 140 DEG F ---

1-4 --- -21. 5 +21. 5 VRMS ---

3-3 --- -2 1. 5 +21.5 VRMS ---

4-3 --- -21. 5 +21. 5 VRMS ---

3-3 --- -21. 5 +21. 5 VRMS ---

--- 2/3 1 = WARN I NG ---

--- 2/3 1 = WARN I NG ---

··-- 2114 1 = OUT ---

--- 2/14 1 = ON ---

--- 2/14 1 = OFF ---

·--- 1/3 1 = ARM ---

1~3 2/17 -10 +10 voe ---

1-3 2117 -10 + 10 voe ---

1-3 2/17 -10 +10 voe ---

4-4/ 1-12 2/18 -13 +13 voe 1. 1 ---

2-4/ 1-12 2/18 -13 +1 3 voe 1. 1 ---
2-4/1-13 2/18 -13 + 13 voe 1. 1 ---

--- 2/2 1 = ON ---

--- 2/14 1 = STAGE ---

9-25 

LM-8 
REV Cl 

REFERENCE 
D\\G ZONE 

10. 11. 1 lZ 1 

10. 11. 1 DZ4 

10 . 11. 1 DZ4 

NIA 

N/A 

NIA 

10. 11. 2 FZ 5 

NIA 

10. 11. 2 FZ5 

N/A 

10.11.2 GZ5 

10. 11. 1 I Z7 

10.14 BZJ 

10 . 14 B Z3 

10. 14 c Z3 

10 .1 4 CZJ 

10. 13 . 2 BZ6 

10. 13. 2 cz8 

10 . 20 RZ 7 

10. 2 1 s zg 

10. 21 s Z7 
10. 24 K Z5 

10.20 KZ4 

10. 20 K ZS 
10.20 K ZG 

10. 20 K Z7 

10.20 MZ4 
10.20 MZJ 

10.24 EZG 

10.24 s Z4 



TABLE 9-IV. - TELEMETERED AND DISPLAYED PARAMETERS - CONTI NUED 

PAM LOCATION 
MEAS ID MEAS DESCRIPTION PAM NO/SEQ NO 

GH1286X ENG FI RE OVERRIDE ---
GH1301X DPS ON ---

GH1311V MAN THRUST CMD 4-lQ 

GH1313V PITCH GDA POS 3-3/1~6 

GH1314V ROLL GDA . POS 4-311-5 

GHI323X P TRM FAIL ---
GHI330X R TRM FAIL 

GH1331V AUTO THRUST CMD · 4-3/3-15 

GH1348X DPS ARM ---

GHI401'V RGA SP MTR A-B ---

GH1402V RGA SP MTR B-C ---
GH1403V RGA SP MTR C-A ---

GH1405V RGA PICKOFF EXCIT ---

GH1406V +15 VDC SUP ---
GH1407V -15 VDC SUP ---
GH1408V 4. 3 VDC SUP ---

GH1418V JD B4U OUTPUT ---

GH1419V JD .A4D OUTPUT ---

GH1420V JD B4F OUTPUT ---

GH1421V JD A4R OUTPUT ---
GH1422V JD A3U OUTPUT ---
GH1423V JD B3D OUTPUT ---

GH1424V JD B3A OUTPUT ---
GH1425V JD A3R OUTPUT ---

GH1426V JD B2U OUTPUT ---
GH1427V JD A2D OUTPUT ---
GH1428V JD A2A OUTPUT ---
GH1429V JD 82L OUTPUT ---
GH1430V JD AIU OUTPUT ---

GH1431V JD BID OUTPUT ---
GH1432V JD Al f OUTPUT ---

GH 1433V JD BIL OUTPUT ---
GH1455V YAW ATT ERR 4-4/3-3/ l-6 

INPUT RANGE RSS ERROR 

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

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

SCERA LOCATION 
SCERA/LOC 

2/ 14 

2/3 

1/15 

2/9 

2/9 

213 

2/3 

I / 15 

1/3 

217 

217 

217 

1/17 

2/19 

2/19 

2/8 · 

1/4 

1/4 

1/ 4 

1/4 

1/4 

1/4 

1/4 

1/ 4 

1/2 

1/2 

1/2 

1/2 

1/2 

1/2 

I/2 

I/2 

2/9 

RSS ON BOARD 
TM DATA RANGE · ACC DISPLAY RANGE 

LOW · HIGH UNITS PCT LOW HIGH 

1 = ON ---

1 = ON ---

0 14. 6 VDC 10. 0 100 PCT 
MAX 

-15 +15 VRMS 4.5 ---
AT 0 VRMS ERROR 
IS .4 VRMS 

-15 +15 VRMS 4 . 5 ---
AT 0 VRMS ERROR 
IS .4 VRMS 

1 = FAI L 

1 • FAIL 

0 12 VDC I3. 0 100 PCT 
MAX 

1 =ARM ---

--- ---

--- ---

--- ---

--- ---

--- ---

--- ---

--- ---

1 = ON ---

1 = ON ---

1 =ON ---

1 = ON ---

1 = ON ---

1 = ON ---

1 = ON ---

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

1 = ON ---

1 = ON ---

I = ON ---

1 = ON ---

I = ON . ---

1 = ON ---

1 = ON ---

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

9-26 

RSS 
ACC 
EU 

3.1 

3. 2 
MAX 

LM-8 
REV B 

REFERENCE 
DWG ZONE 

10. 21 NZ3 
10. 24 JZs 

10 . 21 EZ 6 

10 . 23 1z4 

10.22 I l 3 

10. 22 IZ 5 

I0.22 BZ2 

10. 22 BZ 6 

I0.23 I l5 

10. 21 LZ6 

NIA 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

10 . 20 FZ8 

10. 20 FZS 

IO. 20 FZ8 

10. 20 FZ 8 

10 . 20 FZS 

IO . 20 FZ8 

10.20 FZS 

10. 20 f'ZB 

10. 20 FZS 

10. 20 FZ8 

IO. 20 FZS 

10. 20 FZ8 

10. 20 FZS 

10. 20 FZS 

10. 20 FZ8 

IO . 20 FZ8 

10. 20 sZ6 



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

PAM LOCATI ON 
MEAS ID MEAS DESCRIPTION PAM NO/ SEQ NO 

GH1456V PI TCH ATT ERR 4-4/2-411-8 

GH 1457V ROLL ATT ERR 2-411-3/1-10 

GH!46 1V RGA YAW RATE 2-3/ 3-4 

GH1462V RGA PITCH RATE 2-3/3-5 

GH1463V RGA ROLL RATE 2-3/3-4 

GH1488V PRIME -4. 7 VDC ---

GH 1489V BACKUP -4. 7 VDC ---

GH 1493V +6 VDC SUPPLY ---

GH1494V -6 VDC SUPPLY ---

GH1497V YAW RGA SIG ---

GH1498V PITCH RGA SIG ---

GH 1499V ROLL RGA SIG ---

GH1603X WIDE DBND ---

GH1621X AGS SEL ---

GH1628X ROLL PLSD/DIR ---

GH1629X PITCH PLSD/DIR ---

GH1630X YAW PLSD/DIR ---

GH 1641X AG S MODE AUTO ---

GH1642X AGS MODE ATT ---
HOLD 

GH1643X PGNS MODE AUTO ---
GH1644X PGNS MODE ATT HOLD ---

GH 1893X X TR.ANS OVERR IDE 

GH1896X UNBAL CPLS 

GIOOOlX AGS DATA 

(.;J 3151V VOLT SIN ALPHA 

GI3152V VOLT COS ALPHA 

GI3153V VOLT SIN BETA 

Gl 3154V VOLT COS BETA 

(.; J 3155V VOLT SIN GAM 

GJ3156V VOLT COS GAM 

GJ3166V VOLT EX (YAW) 

GJ3 167V VOLT EY (P ITCH) 

INPUT RANGE 

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

---

---

---

RSS ERROR 

87 MV 
98 MV 
133 MV 
148 MV 
166 MV 

---

---

---

---

---

---

---

SC ERA LOCATION 
SCERA/ LOC 

2/9 ' 

2/10 

2/ 10 

2/ 10 

2/10 

2/15 

2/15 

2/ 19 

2/19 

---

---

---

1/3 

2/3 

2/13 

2/13 

2/13 

2/12 

2/12 

2/14 

2/14 

1/3 

2/14 

---

---

---
---

---
---

---

---

---

9-27 

RSS ON BOARD RSS 
TM DATA RANGE ACC DISPLAY RANGE ACC 

LOW HIGH UNITS PCT LOW HIGH EU 

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

-3 . 5 +3.5 VRMS :t 

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

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

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

---

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

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

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

1 = WIDE ---
0 = NARR0\1 

1 = AGS SEL ---
0 = PGNS SEL 

1 = ON ( IN) ---

1 = ON (IN) ---

1 = ON (IN) ---

1 = ON 

1 = ON 

1 = ON 

1 = ON 

1 = OFF ---

1 = ON (YES) ---

AGS CMPTR DATA ---

--- -180 +180 DEG o. 5 

--- - 180 +180 DEG 0. 5 

--- 0 360 DEG 0.5 

--- 0 360 DEG 0.5 

--- -90 +90 DEG l. 0 

--- -90 +90 DEG 1. 0 

--- -15 +15 DEG 1. 0 MIN DB , 
2. 5 MAX DB j 

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

LJ-1-8 
BAS IC 

REFERENCE 
DWG ZONE 

10.20 sz4 

10. 20 s 22 

10. 20 TZ5 

10. 20 TZ4 

10.20 T Z2 

N/A 

N/A 

N/A 

N/A 

10. 20 s z 5 

10.20 SZ3 

10. 20 s Zl 

10. 20 qZ1 

10.20 TZl 

10.20 oz3 

10.20 o Z 5 

10.20 LZ8 

10. 20 s Z9 

10. 20 RZ9 

10. 20 JZ8 

10. 20 JZ8 

10. 20 Q z9 

10. 20 F 29 

10. 19 DZ5 

10 . 19 c z2 

10. 19 cz2 

10. 19 c Z 2 

10. l 9 c z2 

10.19 c z2 

10.19 cZz 

10 .18 FZ5 

10. 18 F zs 



MEAS ID MEAS DESCR IPTI ON 

GI 3168V VOLT EZ ( RO LL) 

GI3203H POS ALT 

GI3204L VEL ALT RATE 

GI.3205 L VEL VY (LAT VEL) 

GI 32ll\V +28 VDC ASA 

G13215V +12 VDC ASA 

GI3232X AEA TST MOD FA I L 

GI 3233F ASA FREQ 

GI.330 IT ASA TEMP 

GI3305X AGS WARMUP 

·GI 3306X AGS STBY 

GL0300 FRAME SYNC & ID 

~~0302 FORMAT ID 

GL0400X PCM OSC FAI L l 

GL0401V CAL 85 PCT 

GL0402V CAL 15 PCT 

GL0422V PCM OSC FAI L 2 

GL0423X PCM OSC FAI L :l 

GL0501W MET 

GL4026X CES AC PWR FA I L 

GL4027X EES DC PWR FA IL 

GL!i028X ASA PWR/AEA FAI L 

GL4047X BAT MAL 

GL405 4X "&W PWR FAIL 

GL4069X W,STER ALARM ON 

GL8275T " TG TEMP 

GL9002U f',sc TNKS H20 QNT 

GL9011W M ELAPSED Tl ME 

GL901 2W VENT TI ME 

GL9013A lrHR/WE IGHT RATIO 

GMS OOOU lAND GEAR DEPLOY 

GN7521X R RANGE BAD 

GN7523L ~R VXA A VEL 

GN7524L R VYA A VE L 

GN7525 L R VZA A VE L 

TA~LE 9-IV .- TELEMETERED AND DISPLAYED PARAMETERS - CONTrnUUJ 

RSS ON BOARD RSS 
PAM LOCATION SCERA LOCA T ION TM DATA RANGE ACC DISPLAY RANGE ACC 
PAM NO/ SEQ NO SCERA/ LOC LOW HIGH UNITS PCT LOW HIGH EU 

--- --- ' --- - 15 +15 DEG 
LO MIN DB 
2.5 MAX DB 

--- --- --- 0 50 , ooo 

--- --- --- -700 700 FT/SEC 0.04 

--- --- --- -200 +200 FPS 2 . 0 

--- 2/15 --- C&W 

--- 1/15 --- C&W 

--- 1/4 --- C&W 

--- 1/16 --- C&W 

4- 9/2-9 1/10 20 200 DEG F 2.2 ---

--- 2/2 l = WARMUP ---

--- 2/ 13 l = STBY ---

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

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

--- l = FAIL ---

3-511-4 --- 0 5.00 VDC 0.50 ---

3-5/4-5 --- 0 5.00 VDC a.so ---

1~13 --- o 5 VDC ---

2-9 --- 0 5 VDC ---

--- --- --- 40 DAYS --- ---

--- 2-2 0 = FAIL ---
--- 2-2 0 = FAIL ---

--- 2-2 0 = FAI L ---

--- 2/3 0 = MAL 

--- 2- 12 0 = FAIL ---

--- 2-2 0 = ON 

4-15 2/6 -200 +SOC DEG 

--- --- --- C&W ONLY 
... 

--- --- --- 0 1000 HRS 1. 7 

--- --- --- 0 60 MIN 0.8 

--- --- --- 0 6 LNRG 5.0 MAX 

--- 1/1 3 1 = DEPLOY ---

--- 2/2 1 = BAD ---

--- --- --- -700 +700 FT/SEC 

--- --- --- -200 +200 FT/SEC 

--- --- --- -200 +200 FT/SEC 

9-28 

LM-8 
REV B 

REFERENCE 
DWG ZONE 

10: 18 FZs 

10: 18 FZ2 

10: 18 FZ2 

10 : 18 GZ4 

10 : 17 J Z6 

10; 17 J Z6 

10; 17 d Z6 

10: 17 J Z6 

10: 17 J26 

10. 17 oZ6 

10. 17 027 

9. l D 2 4 

9. 1 DZ4 

9 .1 HZ6 

9. l HZ2 

9.1 HZ! 

9.1 HZ6 

9.1 H Z6 

9. 1 E Z6 

10; 17 G 24 

10: 17 GZ4 

10: 17 JZ6 

9. 6 IZ4 

9 . 4 El" 
9.4 cZ8 

N/A 

9. 6 DZ7 

3. 2 BZ 6 

3. 2 BZ 3 

N/A 

4.1 D Z6 

10 . 16. 2 c Z6 

N/A 

N/A 

N/A 



TAoLE 9-IV.- TELEMETERELJ AW DI SPLAYED PAR!'J'1ETERS - <.u"TH.UED 

PAM LOCATION SCERA LOCATION TM DATA RANGE 
MEAS ID MEAS DESCR I PTION PAM NO/SEQ NO SCERA/ LOC LOW- HIGH UNITS 

GN7527H POS LR RNG DATA --- ' --- ---
GN754 SE VE L XMTR PWR OUT --- --- ---

~N7546E ALT XMTR PWR OUT --- --- ---

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

GN7563T LR ANT.TEMP 4- 14/2-12 1/21 -200 +200 DEG f 

GN7609H RR SHFT ANGLE I X --- --- ---

GN7610 RR SHFT ANG RATE --- --- ---

GN7611H RR TRUN ANGLE IX --- --- ---

GN76!2R RR TRUN ANG RATE --- --- ---

GN761 3H RR RANGE --- --- ---

GN7614L RR RNG RATE --- --- ---

GN762 I X RR NO TRACK --- 212 1 = NO TRACK 

GN7&42E RR PWR OUT --- --- ---

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

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

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

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

GPO OOlP APS HE 1 PRESS 1-14/2- 12 1/8 0 4000 PS IA 

GP0002 APS HE 2 PRESS 2-9/4-11 1/19 0 4000 PSIA 

GP00 18 APS HE REG PRESS 2-8 --- 0 300 PSIA 

GP0025P APS HE REG PRESS 3-7 1/8 0 300 PSIA 

GP0041P APS HE IR PRESS 4-3 --- 0 4000 DEG f 

GP0042P iAPS HE 2R PRESS 1-4 --- 0 4000 DEG F 

GP03 18X IAPS HE l CLSD --- 1/12 1 = CLSD 

GP0 320X IAPS HE 2 CLSD --- 1/12 I = CLSD 

GP050 1P F.T. ULLAGE PRESS --- --- ---

GP0718T iAPS FUEL TEMP 3-11 1/9. 20 120 DEG F 

GP0908X 11\PS FUEL LO --- 212 1 = LO 

GP1 001P OX T ULLAGE P --- --- ---

GP1218T 11\PS OX TEMP 4-13/2- 11 1/9 20 120 DEG f 

GP 1408X iAPS OX LO --- 2/2 1 = LO 

GP150 1P IAPS FUEL PRESS 2-8/4-10 1/19 0 250 PSIA 

GP1503P lt\PS OX PRESS 4-9/2-10 1/19 0 250 PS IA 

GPQOlOP 11\PS TCP 2-13/3-15/3-2 --- 0 150 PS IA 

GP2997U 11\PS PROP VLVS --- 2/14 1 = MISMATCH 
GP2998U 6 POS 2/14 

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

"ERRORS ARE BASED UPON THE OPERATING TEMPERATURES RANGE Of THE ASCENT ENGlflE. 

PCM 

% 
0-200°f 2.15 

200-35 0° F 4.10 
350-500°F · 7 . 05 

ENG UN ITS 
5 . 38 PS I A 

10 . 25 PS I A 
17 . 63 PS I A 

9-29 

RSS ON BOARD RSS 
ACC DISPLAY RANGE ACC 
PCT LOW HIGH EU 

0 60.5 KFT 

0 500 MW 1. 8 

0 500 MW 1. 8 

---

1. 7 -100 +200 2. 9 

-50 +50 OEG 6.4 MAX 

-20 +20 MR 4 . 5 MAX 

-50 +50 DEG 6.4 MAX 

-20 +20 MR 4. 5 MAX 

0 400 NM JO.MAX 

-700 +700 FT/SEC 0. 1 

---

0 500 MW 35 MAX 

0 5.0 voe 40 MAX 

0 5. o voe 40 MAX 

0 5. o voe 40 MAX 

1. 7 - IOO +200 2 . 9 

2. 0 0 4000 2. 0 

2. 0 0 4000 2 . 0 

1. 9 ---

2. 0 ---

1.9 ---

1.9 ---

---

---

0 +300 PSIA 2. 7 

2. 8 40 100 DEG F 5. 0 

---

0 300 PSIA 2. 7 

2.8 40 100 DEG f 5. 0 

---
.. 
.. 

2 .1 ---

---

l. 9 0 1750 1. 8 

LM-8 
REV B 

REFERENCE 
DWG ZONE 

NIA 

N/A 

N/A 

10. 16. I FZJ 

10. 16. I s Z3 

N/A 

N/A 

N/A 

NIA 

NIA 

N/A 

10.14 KZ2 

N/A 

NIA 

NIA 

N/A 

10.14 TZ3 

11. 2 oz3 

11. 2 oz5 

11. 2 LZ7 

11. 2 LZ2 

ll.2 0Z2 

11.2 oz1 

11.2 M Z3 

11. 2 MZ6 

11. 2 I l7 

11. 2 I Z 6 

11.2 HZ6 

11.2 I Z2 

11.2 I 22 

11.2 H Z2 

11.2 Gl? 
11.2 GZ2 

!l,2 BZ5 

11.2 023 

11. l TZ7 

------ -- I 

R-B 



TAbLI:: Y-IV .- TELEMETERED AND DISPLAYED PARJ>METERS - CONTINUE[• 

RSS ON BOARD 
PAM LOCATION · SCERA LOCATION TM DATA RANGE ACC DISPLAY RANGE 

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

GQ30 18P DPS HE REG PRESS 4-8 1/19 
I 

0 300 PSIA 2 . 0 ---

GQ3025P DPS HE REG PRESS 4- 11 --- 0 300 PSIA 1. 9 ---

GQ3435P DPS HE PRESS 3-6/ 1-6 --- 0 2000 PSIA 1. 4 ---

GQ3436P HE SUPPLY TANK --- --- --- 0 2000 PSIA 

GQ3501P \ill.AGE FUEL TANK --- --- --- 0 300 PSIA 

GQ3603Q DPS FUEL 1 QTY 1-1/4-11/2-9 --- 0 95 PCT 1. 2 SELECTED 

GQ3604Q DPS FUEL 2 QTY 3-2/4-9/2-10 --- 0 95 PCT 1. 2 SELECTED 

GQ3605Q DPS FUEL QTY SEL --- --- --- 0 · 95 PCT 

GQ3611P DPS FUEL PRESS 3-6/4-1/1-1 --- 0 300 PS IA 1. 9 ---

GQ3718T DPS FUEL 1 TEMP 4-6/2-7 1/9 20 120 DEG F 2.8 40 100 DEG F 

GQ3719T DPS FUEL 2 TEMP 2-11/4-13 1/9 20 120 DEG F 2. 8 40 100 DEG F 

GQ4001P OX NO . 1 ULLAGE --- --- --- 0 300 PSIA 

GQ4103Q DPS OX 1 QTY 4-1/2-13/4-12 --- 0 95 PCT 1. 2 SELECTED 

GQ4104Q DPS OX 2 QTY 3-2/2-11/4-15 --- 0 95 PCT 1. 2 SE LECTED 

GQ4105Q DPS OX QTY SEL --- --- --- 0 95 PCT 

GQ4111P DPS OX PRESS 3-6/2-1/1-2 --- 0 300 PSIA 1. 9 

GQ4218T DPS OX 1 TEMP 1-5/3-8 1/10 20 120 DEG F 2. 8 40 100 DEG F 

GQ4219T DPS OX 2 TEMP 1-6/3-8 1/10 20 120 DEG F 2. 8 40 100 DEG F 

GQ4220T DPS BALL VLV TEMP 2-10 2/21 -200 +500 DEG F TBD ---

GQ4455X DPS PP.OP LO --- 2/12 LOW = 1 ---

GQ6510P DPS TCP 1-8/3-10/2-2 --- 0 200 PS IA 1. 9 0 100 PCT 

GQ6806H VAR !NJ ACT POS 4-1/2-14/4-2 --- 0 100 PCT 1.9 ---

GR1085Q RCS PROP A QTY 3- 14/ 1-12 --- 0 108 PCT 4 . 0 0 100 PCT 

GR1095Q RCS PROP B QTY 3-13/1-11 --- 0 108 PCT 4 . 0 0 100 PCT 

GRllOlP RCS A HE PRESS 2-11/4-14 1/6 0 3500 PS IA 2. 0 0 3500 PSIA 

GR1102P RCS B HE PRESS 4-12/2-12 1/6 0 3500 PS IA 2. 0 0 3500 PSIA 

GR1201P RCS A REG PRESS 4-11/3-11 1/6 0 350 PS IA 2. 0 0 350 PSIA 

GR1202P RCS B REG PRESS 4-13 1/6 0 350 PSIA 2 . 0 0 350 PSIA 

GR2121T RCS A FUEL TEMP 2-8 2/20 20 120 DEG F 2.8 20 120 DEG F 

GR2122T RCS B FUEL TEMP 2-8 2/20 20 120 DEG F 2.8 20 120 DEG F 

GR2201P A FUEL MFLD PRESS 3-6/1-7 --- 0 350 PSIA 1. 9 0 350 PSIA 

GR2202P B FUEL MFLD PRESS 1-5/3-8 --- 0 350 PS IA 1. 9 0 350 PSIA 

GR3201P A OX MFLD PRESS 3-7/1-7 --- 0 350 PSIA 1. 9 0 350 PS IA 

GR3202P B OX MFLD PRESS 1-6/3-8 --- 0 350 PSIA 1. 9 0 350 PS IA 

9-30 

RSS 
ACC 
EU 

1. 3 

2 . 6 

1. 2 

5. 0 

5.0 

2.7 

1. 2 

5.0 

5.0 

2.7 

4.5 

4.5 

2.60 

2. 60 

2. 60 

2.60 

3.4 

3 . 4 

10 .2 

10.2 

10. 2 

10. 2 

LM-8 
REV B 

REFERENCE 
DWG ZONE 

11. 1 
9Z6 I 

11. 1 QZ3 

11. 1 HZ7 

11. 1 HZ7 

11. 1 KZ6 

11. 1 LZ6 

11. 1 LZ6 

11. 1 LZ4 I 
11. 1 HZ6 

11. 1 JZ 7 

11. 1 JZ5 

11. 1 KZ2 

11. 1 KZ2 

11. 1 KZl 

11. 1 LZ4 

11. 1 G Z2 

11. 1 J l3 

I 11.1 I 21 

11.1 G25 

11. 1 L2 5 

11. 1 c24 

11. 1 E2 3 

12. 2 1 29 I 
12. 2 HZ9 

12. 2 J Zs 

12. 2 G lB 

12.2 IZ6 

12.2 GZ6 

12. 2 J 24 

I 12. 2 G24 

12. 2 123 

12.2 G23 I 
12. 2 124 

12 . 2 H /4 

R-B 

R-B 

R-B 

R-B 

R-B 

R-B 

R-B 



TABLE 9-IV.- TELEMETERED AND DISPLAYED PARAMETERS - CONT INUED 

RSS ON BOARD 
PAM LOCATION SCERA LOCATION TM DATA RANGE ACC DISPLAY RANGE 

MEAS ID MEAS DESCR IPTION _PAM NO/SEQ NO SCERA/LOC LOW HI GH UNITS PCT LOW HI GH 

GRS031X RCS TCP B'+U --- . 1/11 ' 1 = ON ---

GR5032X RCS TCP A'+D --- 1/ 11 1 = ON ---

GR5033X RCS TCP B'+F --- 1/11 1 = ON ---

GRS034X RCS TCP A'+R --- 1/11 1 = ON ---

GR5035X RCS TCP. A3U --- 1/11 1 = ON ---

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

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

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

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

GR5040X RCS TCP A2D --- 1/11 1 = ON ---

GR5041X RCS TCP A2A --- 1/3 1 = ON ---

GR5042X RCS TCP B2L --- 1/3 1 = ON ---

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

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

GRS045X RCS TCP Alf --- 1/3 1 = ON ---

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

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

GR6002T QUAD 3 TEMP 4-7 1/20 20 200 DEG F 2.2 20 200 DEG F 

GR6003T QUAD 2 TEMP 4-10 1/20 20 200 DEG F 2. 2 20 200 DEG F 

GR6004T QUAD 1 TEMP 4-10 1/20 20 200 DEG F 2.2 20 200 DEG F 

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

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

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

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

GR9632 U ASC FEED B FU OPN --- 1/1 3 1 = OPEN ---

GR96'+ 1U ASC FEED A OX OPN --- 1/ 12 1 = OPEN ---

GR9642U ASC FEED B OX OPN --- 1/12 1 = OPEN ---

GR9661U A'+ ISO CLSD --- 1/13 1/ 14 1 = CLSD ---

GR9662U B'+ ISO CLSD --- 1/13 1/ 14 1 = CLSD ---

GR9663U A3 ISO CLSD --- 1/13 1/14 1 = CLSD ---

GR9664U 63 ISO CLSD --- 1/13 1/ 14 1 = CLSD ---

GR9665U A2 ISO CLSD --- 1/13 1/14 1 = CLSD ---

GR9666U 62 ISO CLSD --- 1/13 1/14 1 = CLSD ---

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

GR9668U Bl ISO CLSD --- 1/13 1/ 14 1 = CLSD ---
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RSS 
ACC 
EU 

7 .10 

7 .10 

7 . 10 

7 . 10 

LM-8 
REV B 

REFERENCE 
DWG ZONE 

12.2 cZ2 

12 .2 NL! 

12.2 czi 

12.2 N 22 

12.2 NZ'+ 

12.2 c Z3 

12.2 c Z'+ 

12.2 NZ 3 

12. 2 ell 

12. 2 N Zs 

12.2 NZ6 

12.2 c 26 

12. 2 NZ9 

12. 2 c ZB 

12.2 NZ7 

12. 2 c z9 

12.2 022 

12. 2 OZ'+ 

12 . 2 OZ6 --
12.2 oZs 

12. 2 KZ 5 

12.2 FZs 

12.2 HZ3 

12.2 I Z3 --
12.2 HZ3 

12. 2 JZ3 
·-

12.2 FZ3 

12.2 MZ2 

12. 2 DZ2 

12. 2 MZ4 

12.2 DZ'+ 

12.2 MZ6 

12.2 DZ6 

12. 2 MZ B 

12.2 DZB 

I R-B 

I R-B 

R-B 



----------- ~--~~~~~~~-------------~,--~------

TABLE 9-IV.- TELEMETERED AND DISPLAYED PAR/lMETERS - CONCLUDED 

RSS ON BOARD 
PAM LOCATION SCERA LOCA T ION TM DATA RANGE ACC DISPLAY RANGE 

"4EAS ID "4EAS DESCR I PT! ON PAM NO/SEQ NO SCERA/LOC LOW HIGH UNITS PCT LOW HIGH 

' 

GT044IX DUA STATUS --- --- --- ---

GT0451H Y POS GIMB OUT --- --- --- -75 +255 DEG 

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

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

GTOS04V S-BND R!=VR AGC --- --- --- 0 5 VDC 

GT0992B S-BND ST PH ERR 2-14/2-3 --- -90 +90 KC 10 . 0 ---

GT0993E S-BND XMTR PO 1-14 --- 0.3 1. 75 w ·20. 0 ---

GT0994V S-BND RCVR SIG 4-13/2-13 l/ 5 0 5 VDC 10.0 

-140 -50 DBM 

GYOOSOX ABORT CMD --- 1/2 1 = CMD (ON) ---

GY0201X ED RLY A Kl-Ko --- 1/12 - 1/14 1 = YES ---

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

GY0231X ED RLY A K7-Kl5 --- l/ 14 1 = CLSD ---

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

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

GTOo25 VHF RCVR B AGC 4-11/2-9 --- 0. 170 0.282 1.1 ---
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RSS 
ACC 
EU 

2. 0 

3.3 

F 2. 9 

15.5 

2. 1 

LM-8 
REV B 

REFERENCE 
DWG ZONE 

8.4 KZ7 

8. 3 BZ7 

8. 3 BZ7 

8. 3 BZs 

8. 3 IZ7 

8 . 3 JZo 

8. 3 HZS 

8. 3 JZ7 

10. 21 sz 4 

4.1 DZS 

4.1 c zs 

4.1 DZ3 

4.1 cz3 

4.1 RZ2 

8,3 PZl 



TABLE 9-V. - SI GNAL CONDITION ING MEASUREfIDH ASSIGNMENTS 

SCERA I SCERA 1 

SC ERA SC ERA SCERA SC ERA 
LOCATION MEASUREMENT LOCATION MEASUREMENT LOCATION MEASUREMENT LOCATION 
AND TYPE EL EC/COMM ECS GNC PROP FIELD TITLES C&W PCM OISP AND TYPE ELEC/COMM ECS GNC PROP FTE"LD TITLES C&W PCM DISP AND TYPE ELEC/COMM ECS GNC PROP FJELD TITLES C&W PCM OISP AND TYPE ELEC/COMM ECS GNC PROP 

LOC-1 LOC-12 GR9609U RCS MA IN A CLSO x LOC- 1 LOC-12 GL4054X 
GSE SIGNAL GR9610U RCS MAIN B CLSD x GSE SIGNAL GF2936X 
CHECKOUT ISOLATING GR9641U ASC FEED A OX OPN x x CHECKOUT ISOLATING GQ445 5X 

DISCRETE GR9642U ASC FEED BOX OPN x x DI SCRETE 
BUFFER OPEN x x BUFFER GH1642 
504-4 GP0318X APS HE l CLSD x x 504-4 GH1641 

GP0320X APS HE 2 CLSD x x GC9961U 
GR9609U RCS MAIN A CLSD x x GC9962U 

INPUT SHORTED x x GC9963U 
GR9610U RCS MAIN B CLSD x ·x GC9964U ' 

GY0201X ED Rl YA Kl-K6 x x GC9965U 
GY0202X ED RLY B Kl-K6 x x GC9966U 

LOC-2 GH1426V JD B2U OUTPUT x x LOC-13 GR9661U A4 ISO CLSD x x LOC-2 GL4026X CES AC P\o\IR FA IL x LOC-13 GH1628X 
SIGNAL GH1427V JD A2D OUTPUT x x SIGNAL GR9662U B4 ISO CLSD x x SIGNAL GL4028X ASA PWR/AEA FAIL x SIGNAL GH1629X 
ISOLATION GH1428V JD A2A OUTPUT x x ISOLAT ING GR9663U A3 ISO CLSO x x ISOLAT ING GN7521X LR RANGE BAD x ISOLATING GF2935X 
DISCRETE GH1429V JD B2L OUTPUT x x DISCRETE GR96b4U B3 lSO CLSD x x DISCRETE GN7557X LR VEL BAD x DISCRETE 
BUFFER GH1430V JD Al U OUTPUT x x BUFFER GR9665U A2 ISO CLSO x x BUFFER GN7621X RR NO TRACK x x BUFFER Gl3306X 
504-2 GH1431 V JO BID OUTPUT x x 504-4 GR9666U B2 "1so CLSD x x 504-3 GP0908X APS FUEL LO x x 504-5 GH1630X 

GH1 433V JD BIL OUTPUT x x GR9667U Al ISO CLSO x x GP1408X APS OX LO x x GC9961U 
GH1432V JD AlF OUTPUT x x GR9668U Bl ISO CLSO x x GL4069X MAST ER ALARM ON x GC9962U 

GY0050X ABORT CMD x x GM5000U LAND GEAR DEPLOY x x OPEN x x GC9963U 
OPEN x x GR9631U ASC FEED A FU OPN x x GH1260X APS ON x x GC9964U 

GR9632U ASC FEED B FU OPN x x Gl3305X AGS WARMUP x x GC9965U 
GR9613U A/B XFEED OPEN x x GL4027X CES DC PWR FAIL x GC9966U 

LOC-3 GH1603X M IN DBND x LOC- 14 GR9661U A4 ISO CLSO x LOC-3 OPEN x x LOC-14 GH1283X 
SIGNAL GH1230X APS ARM x SIGNAL GR9662U 84 ISO CLSD x SIGNAL GF1083X SUIT FAN l MAL x x SIGNAL GH1286X 
ISOLAT ING GR5041X RCS TCP A2A x x ISOLAT ING GR9663U A3 ISO CLSD x ISOLATING GF9986U SEL GLY LEVEL LOW x x ISOLATING GH1643X 
DISCRETE GR5042X RCS TCP B2L x x DISCRETE GR9664U B3 ISO CLSD x DISCRETE GH1301X OPS ON x x DISCRETE GH1644X 
BUFFER GR5043X RCS TCP AlU x x BUFFER GR9665U A2 ISOCLSO x BUFFER GH1621X AGS SEL x x BUFFER GH1204X 
504-2 GR5044X RCS TCP Bl D x x 504-5 GR9666U B2 ISO CLSD x 504-3 GF1084X SUIT FAN 2 MAL x x 504-5 GH1214X 

GR5045X RCS TCP AlF x x GR9667U Al ISO CLSD x GL4047 BAT MAL x GH1217X 
GR5046X RCS TCP Bll x x GR9668U 61 ISO CLSD x GF3572X REPR E LEC OPEN x x GH1896X 

GH1348X DPS ARM x x GY0231X ED RLY A K7-Kl5 x GH1323X P TRM FAIL x x 
GH1 893X X TRANS OVERRIDE x GY0232X ED RLY B K7-Kl5 x GH1330X R TRM FAIL x x 

GY0201X ED RLY A Kl-K6 x GG9001X LGC WARNING x x GP2997U 
GY0202X ED RLY B Kl-K6 x GG9002X ISS WARNING x x GP2998 U 

LOC-4 Gt3232X AEA TEST MODE FA IL x LOC-15 GH1331 V AUTO THRUST CMD x x LOC-4 GC4361X BAT l HI TAP x x LOC-15 GH1488V 
SIGNAL OPEN x ATTENUATOR GH1311 V MAN THRUST CMD x x SIGNAL GC4362X BAT l LCJNTAP x x ATTENUATOR GH1489V 
ISOLATING GH1418V JD B4U OUTPUT x x 502-2 GC0301 V CDR BUS VOLT x ISOLATING GC4363X BAT 2 HI TAP x x 502-2 Gl3214V 
DISCRETE GH1420V JD B4F OUTPUT x x Gl3215V +12 voe ASA x DISCRETE GC4364X BAT 2 HCJNTAP x x GC0302V 
BUFFER GH1419V JD A40 OUTPUT x x BUFFER GC4365X BAT 3 HI TAP x x 
504-2 GH1421 V JD A4R OUTPUT x x 504-4 GC4366X BAT 3 LCJN TAP x x 

GH1422V JD A3U OUTPUT x x GC4367X BAT 4 HI TAP x x 
GH1423V JO B3D OUTPUT x x GC4 3 68X BAT 4 LOW TAP x x 
GH1424V JD B3A OUTPUT x x GC4369X BAT 5 B/U COR x x 
GH1425V JD A3R OUTPUT x x GC4370X BAT 6 NORM CDR x x 

GC4371X BAT 5 NORM SE x x 
GC4372X BAT 6 B/U SE x x 

LOC-5 GF1301P SUIT PRESS 1 x x LOC-16 GC0155F AC BUS FREQ x LOC-5 GF1241X SEC COz SEL x LOC-16 GC0201 V 
SIGNAL GF1521P C02 PART PRESS I x FREQ TO DC Gl3233F ASA FREQ x x SIGNAL GF1221X SUIT DIV EGRESS x ATTENUATOR GC0202V 
ISOLATING GF9999U H20 SEP RATE 1 x CONVERTER OPEN ISOLATING GF1211X SU IT RLF CLSD x 502-2 GC0203V 
ANALOG GT0994V S-BAND RCVR SIG I x 505-1 DISCRETE GF1212X SUIT RLF OPEN x GC02 0 4V 
BUFFER BUFFER GF3071X DMD REG A CLSD x 
504-1 504-5 OPEN 

GF3073X OMO REG B CLSD x 
OPEN 

GF1231X CABIN RET CLSD x 
GF1232X CABIN RET OPEN x 
GF1201X CDR SUIT DISC x 
GF1202X SE SUIT DISC x 

1. MEASUREMENT NOT SIGNAL CONDITIONED IN SCERA 

LOC-6 GR1101P RCS A HE PRESS 1 x x LOC-17 GC0071 V AC BUS VOLT x LOC-6 OPEN x x LOC-17 GC02o~;;v 
SIGNAL GRllOZP RCS B HE PRESS 1 x x AC TO DC OPEN x RESISTANCE OPEN x x ATTENUATOR GH1240V 
ISOLATING GR1201P RCS A REG PRESS 1 x x CONVERTER GH1405V RGA EXCIT x TO DC GL8275T RTG TEMP x 50Z-2 GH1241 V 
ANALOG GR1202P RCS B REG PRESS 1 x x 503 - 2 CONVERTER GF4511 T PRI W/B H

2
0 TEMP x GH1242V 

BUFFER 506-3 
504-1 

1. MEASUREMENT NOT SIGNAL CONDITIONED IN SCERA 

LOC-7 GF358ZP ASC 1 Oz PRESS 1 x x LOC-18 GC0155F AC BUS FREQ x LOC-7 GH1401 V RGA SP MTR A-8 x LOC-18 GCOZ06V 
SIGNAL GF3583P A6C 2 Oz PRESS I x x SIGNAL GC0071V AC BUS VOLT x x AC TO DC GH1402V RGA SP MTR B-C x ATTENUATOR GH1249V 
ISOLAT ING GF4581Q DE S H20 QTY 1 x x ISOLATING GC0301 V CDR BUS VOLT x x CONVERTER GH1403V RGA SP MTR C-A x 502-2 GH1247V 
ANALOG GY0703U SEL ED BAT VOL TS x ANALOG GF4101P PRI H

2
0 REG AP x 503-Z GH1248V 

BUFFER BUFFER 
504-1 

I. MEASUREMENT NOT SIGNAL CONDITIONED IN SCERA 
504-1 

LOC-8 GF4582Q ASC l H20 QTY I x x LOC-19 GPOOOZP APS HE 2 PRESS I x x LOC-8 GF3584P DES Oz PRESS x LOC-19 GH1406V 
SIGNAL GF4583Q ASC 2 H20 QTY I x x SIGNAL GQ3018P DPS HE REG PRESS I x DC GF3584P ~~; ~~t;~~s x x ATTENUATOR GH1407V 
ISOLAT ING GPOOZ5P APS HE REG PRESS 1 x ISOLATING GP1501P APS FUEL PRESS I x AMPLIF IER GH1408V x 50Z-2 GH1493V 
ANALOG GPOOOlP APS HE 1 PRESS I x x ANALOG GP1503P APS OX PRESS 1 x 501-1 GC0302V LMP BUS VOLT x x GH1494V 
BUFFER BUFFER 
504-1 

I. MEASUREMENT NOT SIGNAL CONDIT IONED IN SCERA 
504-1 

I. MEASUREMENT NOT SIGNAL CONDITIONED IN SCERA 

LOC-9 GQ3718T DPS FUEL l TEMP x x LOC-20 GR6002T QUAD 3 TEMP. x x LOC - 9 GH1313V PITCH GOA POS x LOC-20 GF2531 T 
RES ISTANCE GQ3719T DPS FUEL 2 TEMP x x RES ISTANCE GR6003T QUAD 2 TEMP x x PHASE GH1314V ROLL GOA POS x RESISTANCE GR2121T 
TO DC GP0718T APS FUEL TEMP x x TO DC GR6004T QUAD l TEMP x x SENS ITIVE GH1455V YAW All ERROR x TO DC GRZ122T 
CONVERTER GP1218T APS OX TEMP x x CONVERTER GR6001T QUAD 4 TEMP x x DEMODULATOR GH1456V PITCH ATT ERROR x CONVERTER GF2581T 
506-3 506-3 507-1 506-3 

LOC-10 GF9998U GLV TEMP x x x LOC-Zl GF1281 T SU IT TEMP x x LOC-10 GH1457V ROLL ATT ERROR x LOC-Zl GQ4220T 
RES ISTANCE Gl3301T ASA TEMP x RES ISTANCE GF1651 T CABIN TEMP x x PHASE GH1461 V RGA YAW RATE x RESISTANCE GT0454T 
TO DC GQ4218T DPS OX l TEMP x x TO DC GN7723T RR ANT TEMP x x x SENSIT IVE GH146ZV RGA PITCH RATE x TO DC GF4585T 
CONVERTER GQ4Zl9T DPS OX 2 TEMP x x CONVERTER GN7563T LR ANT TEMP x x DEMODULATOR GH1463V RGA ROLL RATE x CONVERTER GF4586T 
506-3 506-3 507-1 506-3 

<' 

LOC-11 GR5031X RCS TCP B4U x x LOC-22 LOC-11 LOC-Z2 
SIGNAL GR5032X RCS TCP A4D x x CAPPED CAPPED CAPPED 
ISOLATING GR5033X RCS TCP 84F x x 
DISCRETE GR5034X RCS TCP A4R x x 
BUFFER GR5035X RCS TCP A3U x x 
504-2 GR5036X RCS TCP 830 x x__ 

GR5037X RCS TCP B3A x x 
GR5038X RCS TCP A3R x x 
GR5039X RCS TCP 82U x x 
GR5040X RC S TCP A2U x x 



TABLE 9-V. - SIGNAL COND ITION ING MEASUREMENT ASSIGNMENTS 

SCERA l 

SC ERA SC ERA 
MEASUREMENT LOCATION MEASUREMENT LOCAT ION 

ECS GNC PROP FIELD TITLES C&W PCM DISP ANO T YPE ELEC/COMM ECS GNC PROP FTELDT ITL ES C&W PCM OISP AND TYPE ELEC/COMM 

LOC-12 GR9609U RCS MA IN A CLSO x LOC-1 
SIGNAL GR9610U RCS MAIN B CLSD x GSE 
ISOLATING GR9641U ASC FEED A OX OP N x x CHECKOUT 
DISCRETE GR9b42U ASC FEED BOX OPN x x 
BUFFER OPEN x x 
504-4 GP0318X APS HE 1 CLSO x x 

GP0320X APS HE 2 CLSO x x 
GR9609U RCS MAIN A CLSO x x 

INPUT SHORTED x x 
GR9610U RCS MAIN B CLSO x ·x 

GY0201X ED RLY A Kl-K6 x x 
GY0202X ED RLY BK1-K6 x x 

GH1426V JD B2U OUTPUT x x LOC-13 GR9661U A4 ISO CLSO x x LOC-2 GL4026X 
GH1427V JD A20 OUTPUT x x SIGNAL GR9662U 84 ISO CLSD x x SIGNAL GL4028X 
GH1428V JD A2A OUTPUT x x ISOLAT ING GR9663U A3 ISO CLSD x x ISO LATING 
GH1429V JD B2L OUTPUT x x DISCRETE GR9664U B3 ISO CLSD x x DISCRETE 
GH1430V JO AlU OUTPUT x x BUFFER GR9665U A2 ISO CLSO x x BUFFER 
GH1431 V JD BID OUTPUT x x 504-4 GR9666U B2 ISO CLSD x x 504-3 
GH1433V JD Bll OUTPUT x x GR9667U Al ISO CLSD x x 
GH1 432V JD AlF OUTPUT x x GR9668U Bl ISO CLSD x x GL4069X 

ABORT CMO x x GM5000U LAND GEAR DEPLOY x x 
OPEN x x GR963 1U ASC FEED A FU OPN x x 

GR9632U ASC FEED B FU OPN x x 
GR9613U A/B XFEED OPEN x x GL4027X 

GH1603X MIN DBND x LOC-14 GR9661U A4 ISO CLSD x LOC-3 
GH1230X APS ARM x SIGNAL GR9662U B4 ISO CLSD x SIGNAL 

GR5041X RCS TCP A2A x x ISOLATING GR9663U A3 ISO CLSD x ISOLATING 
GR5042X RCS TCP B2L x x DISCRETE GR9664U B3 ISO CLSD x DISCRETE 
GR5043X RCS TCP AIU x ·x BUFFER GR9665U AZ ISO CLSD x BUFFER 
GR5044X RCS TCP BlD x x 504-5 GR9666U B2 JSO CLSD x 504-3 
GR5045X RCS TCP Alf x x GR9667U Al ISO CLSO x GL4047 
GR5046X RCS TCP Bll x x GR9668U Bl ISO CLSO x 

GH1348X DPS ARM x x GY0231X ED RLY A K7-Kl5 x 
GH1893X X TRANS OVERRIDE x GY0232X ED RLY B K7-Kl5 x 

GY0201X ED RLY A Kl-K6 x 
GYOZOZX ED RLY B Kl-Kb x 

Gl3Z3ZX AEA TE ST MODE FA IL x LOC-15 GH1331 V AUTO THRUST CMO x x LOC-4 GC4361X 
OPEN x ATTENUATOR GH1311 V MAN THRUST CMO x x SIGNAL GC4362X 

GH1418V JO B4U OUTPUT x x 502-Z GC0301 V CDR BUS VOLT x ISOLATING GC4363X 
GH14ZOV JO B4F OUTPUT x x Gl3Zl5V +12 voe ASA x DISCRETE GC4364X 
GH1419V JD A40 OUTPUT x x BUFFER GC4365X 
GH1421 V JO A4R OUTPUT x x 504-4 GC4366X 
GH1422V JO A3U OUTPUT x x GC4367X 
GH1423V JD B30 OUTPUT x x GC4368X 
GH14Z4V JO B3A OUTPUT x x GC4369X 
GH1425V JO A3R OUTPUT x x GC4370X 

GC4371X 
GC4372X 

;1301P SUIT PRESS 1 x x LOC-16 GC0155F AC BUS FREQ x LOC-5 
; 1521P COz PART PRESS 1 x FREQ TO DC Gl3233F ASA FREQ x x SIGNAL 
;9999U HzO SEP RATE 1 x CONVERTER OPEN ISOLATING 

S-BANO RCVR SIG 1 x 505-1 DI SCRETE 
BUFFER 
504-5 

NOT SIGNAL CONDITIONED IN SCERA 

GR1101P RCS A HE PRESS 1 x x LOC-17 GC0071 V AC BUS VOLT x LOC-6 
GRllOZP RCS B HE PRES S 1 x x AC TO DC OPEN x RESIST ANGE 
GR1201P RCS A REG PRESS 1 x x CONVERTER GH1405V RGA EXCIT x TO DC 
GR1202P RCS B REG PRESS 1 x x 503-2 CONVERTER 

506-3 

NOT SIGNAL CONDIT IONED IN SCERA 

:3582P ASC 1 Oz PRESS 1 x x LOC-18 GC0155F AC BUS FREQ x LOC-7 
:3583P A6C 2 Oz PRESS 1 x x SIGNAL GC0071V AC BUS VOLT x x AC TO DC 
:4581Q DES HzO QTY 1 x x ISOLATING GC030l V CDR BUS VOLT x x CONVERTER 

SEL ED BAT VOLTS x ANALOG GF4101P PRI H
2

0 REG 6P x 503-2 
BUFFER 

NOT SIG NAL CONDITIONED IN SCERA 
504wl 

~4582Q ASC 1 HzO QTY 1 x x LOC-19 GP0002P APS HE 2 PRESS 1 x x LOC-8 
:4583Q ASC 2 HzO QTY 1 x x SIGNAL GQ3018P OPS HE REG PRESS 1 x DC 

GPOOZ5P APS HE REG PRESS 1 x ISOLATING GP1501P APS FUEL PRESS 1 x AMPLIFIER 
GPOOOlP APS HE l PRESS 1 x x ANALOG GP1503P APS OX PRESS 1 x 501-1 GC0302V 

BUFFER 

NOT SIGNAL CONDIT IONED IN SCERA 
504-1 

L MEASUREME NT NOT SIGNAL CONDIT IONED IN SCERA 

GQ3718T DPS FUEL 1 TEMP x x LOC-20 GR6002T QUAD 3 TEMP, x x LOC-9 
GQ3719T OPS FUEL 2 TEMP x x RESISTANCE GR6003T QUAD 2 TEMP x x PHASE 
GP0718T APS FUEL TEMP x x TO DC GR6004T QUAD l TEMP x x SENSITIVE 
GP1218T APS OX TEMP x x CONVERTER GR6001T QUAD 4 TEMP x x DEMODULATOR 

506-3 507-1 

F9998U GLYTEMP x x x LOC-21 GF1281 T SUIT TEMP x x LOC-10 
Gl3301 T ASA TEMP x RES ISTANCE GF1651 T CABIN TEMP x x PHASE 

GQ4Zl8T DPS OX 1 TEMP x x TO DC GN7723T RR ANT TEMP x x x SENS ITI VE 
GQ4Zl9T DPS OX Z TEMP x x CONVERTER GN7563T LR AN T TEMP x x DEMODULATOR 

506-3 507-1 

'' 
GR5031X RCS TCP B4U x x LOC-22 LOC-11 
GR5032X RCS TCP MD x x CAPPED CAPPED 
GR5033X RCS TCP B4F x x 
GR5034X RCS TCP A4R x x 
GR5035X RCS TCP A3U x x 
GR5036X RCS TCP 830 x ~' GR5037X RCS TCP B3A x 
GR5038X RCS TCP A3R x x 
GR5039X RCS TCP B2U x x 
GR5040X RCS TCP AZU x x 

-------~--~~-~--~-~~~~~~~-~-~--~---- -·------ - - - ------- ------------

SCERA 2 

SC ERA 
MEASUREMEN T LOCATION 

ECS GNC PROP FIELD TITLES C&W PCM DISP ANO TYPE 

LOC-12 
SIGNAL 
ISOLATING 
DISCRETE 
BUFFER 
504-4 

CES AC PWR FAIL x LOC-13 
ASA PWR/AEA FAIL x SIGNAL 

GN7521X LR RANGE BAO x ISOLATING 
GN7557X LR VEL BAO x DISCRET E 
GN7621X RR NO TRACK x x BUFFER 

GP0908X APS FUEL LO x x 504-5 
GP1408X APS OX LO x x 

MAST ER ALARM ON x 
OPEN x x 

GH1260X APS ON x x 
Gl3305X AGS WARMUP x x 

CES DC PWR FAIL x 

OPEN x x LOC-1 4 
GF1083X SUIT FAN 1 MAL x x SIGNAL 
GF9986U SEL GLY LEVEL LOW x x ISOLATING 

GH1301X DPS ON x x DISCRETE 
GH1621X AGS SH x x BUFFER 

GF1084X SUIT FAN 2 MAL x x 504-5 
BAT MAL x 

GF3572X REPR ELEC OPEN x x 
GH13Z3X PTRMFAIL x x 
GH1330X R TRM FAIL x x 
GG9001X LGC WARNING x x 
GG900ZX ISS WARNING x x 

BAT l HI TAP x x LOC-15 
BAT 1 LfJN TAP x x ATT ENUATOR 
BAT 2 HI TAP x x 502-2 
BAT 2 HfJN TAP x x 
BAT 3H ITAP x x 
BAT 3 LCJN TAP x x 
BAT 4 HI TAP x x 
BAT 4 LOW TAP x x 
BAT 5 B/U CDR x x 
BAT 6 NORM CDR x x 
BAT 5 NORM SE x x 
BAT 6 8/U SE x x 

GF1Z41X SEC C02 SEL x LOC-16 
GF1Z21X SUIT DIV EGRESS x ATTENUATOR 
GFlZllX SUIT RLF CLSD x 502-2 
GF1212X SUIT RLF OPEN x 
GF3071X DMD REG A CLSD x 

OPEN 
GF3073X OMO REG B CLSO x 

OPEN 
GF1231X CABIN RET CLSD x 
GF1232X CABIN RET OPEN x 
GF1201X CDR SUIT DISC x 
GF1202X SE SU IT DISC x 

OPEN x x LOC-17 
OPEN x x ATTENUATOR 

GL8275T RTG TEMP x 50Z-2 
GF4511 T PRI W/8 H2 0 TEMP x 

GH1401 V RGA SP MTR A-B x LOC-18 
GH1402V RGA SP MTR 8-C x ATTENUATOR 
GH1403V RGA SP MTR C-A x 502w2 

GF3584P DES Oz PRESS x LOC-19 
GF3584P ~~i ~~t~~~s x x ATTENUATOR 

GH1408V x 502-2 
LMP BUS VOLT x x 

GH1313V PITCH GOA POS x LOC-20 
GH1314V ROLL GOA POS x RESISTANCE 
GH1455V YAW ATT ERROR x TO DC 
GH1456V PITCH ATT ERROR x CONVERTER 

506-3 

GH1457V ROLL ATT ERROR x LOC-21 
GH1461 V RGA YAW RATE x RES ISTANC E 
GH1462V RGA PITCH RATE x TO DC 
GH1463V RGA ROLL RATE x CONVERTER 

506-3 

LOC-22 
CAPPED 

ELEC/COMM ECS GNC PROP 

GL4054X 
GF2936X 

GQ4455X 

GH1642 
GH1641 

GC9961U 
GC9962U 
GC9963U 
GC9964U 
GC9965U 
GC9966U 

GH1628X 
GH1629X 

GF2935X 

Gl3306X 
GH1630X 

GC9961U 
GC9962U 
GC9963U 
GC9964U 
GC9965U 
GC9966U 

GH1283X 
GH1286X 
GH1643X 
GH1644X 
GH1204X 
GH1214X 
GH1Zl 7X 
GH1896X 

GP2997U 
GP2998U 

GH 1488V 
GH1489V 
Gl3214V 

GC0302V 

GC0201 V 
GC0202V 
GC0203V 
GC0204V 

GC020~V 
GH1240V 
GH1Z41V 
GH1242V 

GCOZ06V 
GH1249V 
GH1247V 
GH1248V 

GH1406V 
GH1407V 
GH1493V 
GH1494V 

GF2531T 
GR2121T 
GR2122T 

GFZ581T 

GQ4220T 
GT0454T 

GF4585T 
GF4586T 

MEASUREMENT 
FIELD TITLES 

C&W PWR FA IL 
GLY PUMP SW IT CHOVER 
DPS PROP LO 
OPEN 
AGS MODE ATT HOLD 
AG S MODE AUTO 
BAT 1 MAL 
BAT 2 MAL 
BAT 3 MAL 
BAT 4 MAL 
BAT 5 MAL 
BAT 6 MAL 

ROLL PLSD/DIR 
PITCH PLSD/DIR 
GLY PUMP FAIL 
OPEN 
AGS STBY 
YAW PLSD/DIR 
BAT l MAL 
BAT 2 MAL 
BAT 3 MAL 
BAT 4 MAL 
BAT 5 MAL 
BAT 6 MAL 

ABORT STAGE 
ENG FIRE OVERRIDE 
AUTO MODE 
ATT HOLD 
OUT DET 
AUTO ON 
AUTO OFF 
UNBAL CPLS 
OPEN 
OPEN . 
APS PROP VL Vs 6POS 
APS PROP VLVS 6POS 

PRr -4. 1 voe 
SEC-4. 1 voe 
+28 voe ASA 
LMP BUS VOLT 

BAT 1 VOLT 
BAT2VOLT 
BAT 3VOLT 
BAT4VOLT 

BAT 5VOLT 
X TRA NS CMD 
Y TRANS CMD 
Z TRANS CMO 

BAT 6VOLT 
ROLL ERR CMD 
YAW ERR CMO 
PITCH ERR CMO 

+15 voe sup 
-15 voe sup 
+6 voe sup 
-6VDCSUP 

W/B GLY IN TEMP 
RCS A FUEL TEMP 
RCS 8 FUEL TEMl> 
W/B GLY OUT TEMP 

DPS BALL VALVE TEMP 
$ -BAND ANT TEMP 
ASC1H

2
DT 

ASCZHzOT 

C&W PCM 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

x 
x 

x 
x 
x 
x 

x 
x 
x 
x 
x 
x 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

x 
x 
x 
x 

x 
x 
x 
x 

x 
x 
x 
x 

x 
x 
x 
x 

x 
x 
x 
x 

x 
x 
x 
x 

x 
x x 

x 
x 

LM-8 
REV B 

DISP 

x 
x 
x· 

x 
x 
x 
x 
x 
x 

x 
x 
x 
x 

x 

x 

x 
x 

x 

9w33 



TABLE 9·VI.· TELEMETRY VERSUS PAM ANO SEQUENCER GATES 

PAM l PAM 2 PAM 3 

SEQ I CHANNEL(Sl 

22Al {22A4J(E)() 
12Al(l2A9) 
12AB 
12AlS 
SlAl 

22A5f22A2lfEXl 
12A5 
l2Al2Cl2A4) 
12Al9Cl2Al3l 
51A5C51A2l 

llAl 
llAS 
11Al8 
11A28 
llA37 CllA13)CEX l 

11Al2 fEX) 
llA22 
11A32 
11A41 tllA26ttt 

10A3 C10A48l 
10A7 CEXl 
lOAll CEXl 
10AlS<lOA44)t* 
10Al9 ClOA29l 

1DA22CE>O 
10A2b fEXl 
10A30Cl0A6) 
10A34Cl0A5bJ 
lOA38ClOA52l'** 

1CA41 
10A45Cl0Al4)** 
10A49Cl0A2) 
10A53Cl0A21~ 
10AS7 

10A60<EXl 
l0A64 

ELEC/ 
COMM 

*GL040l l 

CC0202 

CC0204 

~~:;~ Cl0Al02l I ~~~~~~ 
lOA76(10A86lCEXl 

10A79 
10A83ClOA98) 
10A87Cl0A75J 
10A9lfl0Al06) 
10A9SC10A63l 

10A99(l0A59) 
10Al03(10A90l 

10 I *lOAlD., 

11 

lOAlll 
lOAllS<EXl 

10All9(l0Al46)*t" 
10Al23<10Al66l 
10Al27 
10Al31 (l0Al42l 
lOAlJS (l0Al70l 

10Al)9 {EXl 
10Al43(10Al341 

12 I 10Al4., Cl0Al30) 
lOAlSl Cl0Al62)11+ 
lOAlSS 

10Al59 
10Al6){10Al54) 

13 I l0Al67Cl0Al22l 
lOAlH 
lOAl"IS(EXl 

GC0203 

*'GC120bt 
*CC1201 
*GC1203f 

*GT04S4 

*CC0302 

•cc12021 
*GL0422 

ECS I GNC 

I GG2107 

INPUT GROUNDED l GG2021 

I 
INPUT GROUNDED 
INPUT GROUNDED 

GG2H171 
GG200l t 

*GF9997 

GH1240 
GH1241 
GH1242 
GG2173tt 
GH1457tt 

CG214Jft 

GG3304 

*CG2143 
*CH1314 f 

PROP ISEQI CHANNEL(Sl 

GQ36ll I I 22A2!22A5l(()O 
12A2 

GQ3603 l 12A9 Cl2All 
12Al6(12A3) 
51A2 (51AS) 

GQ41llft I I 22A6 (EXl 
12A6 
12Al3(12Al9l 
12A20 
SlAOC51A3l 

GP0042 

GQ4218 

*GR2202 

llA2lEXl 
llA9(llA407'* 
11Al9 (11A43l 
llA29CllA4Sl 
llA38Cli.A34l 

llAS(EXJ 
11Al3CllA37)(EX) 
llA23 
llA3J(EXl 
11A42 CllA7l CEXl 

lOAl 
lOAS 
10A9 
10Al3 (l0A27l 
10Al7Cl0A4bl 

*CH13l3 I I I lOA20 Cl0A54) +GH 14SS t H 10A24 (l0AS0l 
*GQ3435 t b 10A28 (10Al2l 
GQ4219 / 10A32 

*'GR3202 10A36 

GG1040f 

*GH1456fH 
*CG21 73t 

*CR220lt 

*GR320lt 

*GQ6510fH 

l0A39 
10A43~10Al6>N" 
10A47 (10A4l 
lOASl Cl0A23)** 
lOASS ClOAJl) 

10AS8<10AS8l 
l0A62(10A92J 
10A66 
10A70 
10A74 

10A77{10Al04l'**'lEX) 

ELEC/ 
COMM 

GT0992ft 

*CC0205 

*GC020b 

*GF3571 ·~g~; Cl0AH96,_ I g[g~~~ 

*GF202ll 
*CF3589! 

lOA.89 Cl0A6Sl 
l0A93UOA100J 

ECS 

"'CF45861 
*CF1521 

-CF4582 
*GF4583 
*GF3582t 

GF2921 

*GF4581 

GNC I PROP 

GG2107t 
GG2137t 
GG2001 

GC2lb7 

GG204l t 

*GG2142 
*GH1461 
*CH1462 
*CH14b) 

GH1249 
GH1457 
CG2279 
GH1248 
GH1456tt 

*CG1331 

*CClllOf 
GN7723t 

*Cl33011 

GQ4lll 

GQ6510 

GQ3718 t 

*GP1501 
*'GR212l 
GP0018 

*GR2122 

•GQ3603fT 

*GP0002 

SEQI CHAN NE US) 

22A3 
12A3Cl2Al6) 
12Al0Cl2Al8l 
12Al7 
51A3(51A6l 

22A7<EXJ 
12A7 
12Al4 
12A21 
51A7 

llAJ 
llAlO 
llA20 
llAJO<EXl 
llA39 (llAlSl mo 

llA6CllA44) 
11Al4 
11A24 
llA34 (11A38l 
11A43(11Al9) 

11Al6 
llA26CllA4l)<r't 
llA36CllA27l'**' 
llA45Cl0A29) 

10A2(10A49l 
10A6<10A30l 
lOAlO CEXl 
10Al4Cl0A4Sl'** 
10Al8 CEXl 

10A21 Cl0A53)*+ 
10A25 
10A29Cl0Al91 
10A33 
10A37 

10A40 
10A44(10Al5)1>* 
lOA48ClOAJl 
10AS2Cl0AJ8)<r't 
lOAS6ClOA34l 

10A59Cl0A99l 
10A63Cl0A95) 
lOA67ClOA94l 
10A7l 
10A75Cl0A87l 

ELEC/ 
COMM 

*CL040l 
*GL0402 

*GC1203 
•GC1204 

-CC1206 

ECS I GNC 

I 
INPUT GROUNDED 

I GG2137 
INPUT GROUNOE:O 
INPUT GRoUNOEO I GG2041 

I 
. INPUT GROUNDED 

I 
INPUT GROUN0£0 

GG330S 
GG332S 
GH1313 
Qll4SStt 

INPUT GROUNDED 
*CG2113 
*GG2172 
*GH14631 
*GH146lf 

*GF9999 
*CF9997f 

GF4501 

*CF2021 

*CG2112 

*CH1462t 

GG1040 

lOA97\lOA73l 
lOAlOl (10A69>**<EXl 
10Al05ClOA6ll 
10Al09 

*GP!SO) 10 10A86<lOA76JlEXl 

*GF3583t I I I I 10A78 
*GQ3604fH 10A82 I *GC007l 

•• 10A90(10A103l I •GFJS89 

*GF2581 
*'GF3584 
*GF4585t 

*GF130lf 

*CF45lll 

*CH145'/IH 

*GR1 095t 
*GG2300 

*GH124 7tH 

*CR108 5f 
*CHl248fH 

*GH1249IH 

*CPOOOll 

10All3 ---+--- CL!o'18ANOSUBSl--+GQ4220tt 10A94 110A67l *'GC1204ff 

11 

10All7<10Al48l 
10Al21 
10Al25(10Al60l 
10Al29(10Al44l 
10Al33Cl0Al76l'**'(£X 

10Al37 
10Al4l Cl0Al68) 

12 I 10Al45(10Al24) 
10Al49(10Al64>** 
10Al 53 Cl0Al79l 

ig:~~~ (10Al52l I *CT09941 
l3 I 10Al65 Cl0All6,....CEX) 

*GF2531 
*CF4101 

10Al69<10Al20) l I •CF9998t 
10Al73(l0Al78JCEX) 

*CG1201 

*GN7563I 

GQ3718 

*CRllOl I 11 
*GP1218 
*GQ4104fH 

10A98Cl0A83) 
10Al02(10A68) 
10Al 06(10A9ll 
lOAllO (EXI 
10All4 

*'GR1102 

*GPOOOl 

*GQ4103fH 

*GP2010tH 

10All8 
10Al22Cl0Al67l 

12 I 10Al261EXJ 
10A130Cl0Al47l 
10Al34 fl0Al43l 

10Al38 
10Al42 Cl0Al3ll 
10Al46<10All9l'**' 
lOAlSO 
10Al54Cl0Al63l 

*GC120St 
*CC120lf 

*GC1202 
*GC03el 

*CC0302 

"'CF357lf 

*GF1301 

*GF3584f 

*GF4511 

PAM4 

GP2010 
GQ41Q.4 

GQ3604 

*CQ3435 
*GQ4lll 
*CR2201 
*GQ3611 

*CR3201 

*GP0025 

GQ3015 
*CR2202T 
GQ4218f 

*'GR3202j 
GQ4229f 

SEQI CHANNEL!SJ 

22A4 (22All(EXJ 
12A4Cl2Al2l 
12All 
12Al8Cl2Al0l 
SlA4(EXl 

12A22 
SlA8 

llA4 
llAll 
11A21 mo 
11A31 <EXI 
11A40(l lA91'* 

llA7CllA42l(EXl 
11Al5(11A39)C£X) 
llA25(EXl 
llAJS 
llA44(11A6) 

11Al7 
11A27 fllA361"'* 

l0A4(10A47l 
l0A8 
10Al2<10A28l 

*l 0A16!10A43)'tl' 

lOA23Cl0ASlttt 
' 10A27 Cl0Al3l 
lOA31ClOA55l 
l0A35 

10A42 
10A46 (10Al7> 
l0ASO<lOA24l 
10A54(10A20l 

10A6l Cl0Al05l 
10A65Cl0A89l 
10A69 ClOAlOl,_lEXJ 
lOA73ClOA97l 

lOASO 
10A84 

*GQ6510tt 110 I 10A88 Cl0A58l 
10A92Cl0Ab2l 

El.EC/ 
COMM 

GL04021 

*l0A96 ClOASl,_ I GT0625 
10Al00Cl0A931 

GR120lt 
*CP0718 

*GN7723 

*GR109S 

11 I 10Al04 (10A77,...(£X) 
10Al08 
10All2 <EXI 

10Al16 UOA165""""1EXl 

12 I ~~:g~ :~g:~:~: 
10Al28 
10Al32 

10Al36 
10Al40 

l) I 10Al44 Cl0Al29l 
10Al48(l0Al17l 
10A152<10Al6ll 

ECS 

I 
INPUTGiDUNOEO 

INPUTGiUNDEO 

I 
INPUTGfOUNOEO 

GG3324 
CH1331 
GH1314 

*CG2142t 

GH14Sb 
GH1455 
GH1247 
GG2219 

INPUT Gf!OUNDED 

*GF3582 
*GF292l 

*GF4586t 

*CF152H 
*CF45831 
-CF4582f 

*GF3583 

*GF458lf 

GG2249 

*GGlllO 

CN7723 

*G13301 

<LM 70NLY) 

*CF9998 

*'GF1651 
*CH13ll 

10Al '/9(10Al53) 
10Al83 

14 I 10Al8., 
*GF3592 

10Al77Cl0Al72l 
*10Al81 

*GF128ll 
*GT0

992 
l,PIJT CROUNDfO 

1NP1JTGROUNOEO 

10Al62 (10Al51,... I *GR1085 
10Al58 I GCOlSS ''I 10Al66(10Al23l I I *'GG230Dt 

10Al56 
10Al60(l0Al2Sl 
10Al64<10Al49,... 
l0Al68 Cl0Al41> 
l0All2<10Al77) 

l0Al9l 
10Al9S 

*LBR 
**REOUNOANT HBR 

ONLY 

*GT020l 
INPUT CROUNDEO 

*GT0993 

t ON CONTINGENCY FORMATS ONLY 
tf NOT ON ANY FORMAT FOR RETURN TO UCC 

l0Al85 CEXJ 
10Al89 
10Al931EX) 

C )I NTERNAL REOtJNDANT CHANNEL 
fH ON CONTINGENCY FORMAT FOR H8R tPRIUE LBR CHANNELl 

!EXl EXTERNALLY REDUNDANT 

10Al70Cl0Al35l *CF4585t 
*GQ68D6t I 1DA174 cEX> •cco1ss 

lS 

lOAl 78 ClOAl 731 CEXl 
l0Al82 
10Al86 (fXJ 
l0Al90 
10Al94 

INPIJTGROUNDEO 

-- l*'GH133lt 

*GF3591 

*GP201Dtt I 110Al76Cl0Al33)**CEX 
lOAl SO 

15 10Al84 
10Al88 

*10Al92 

*GF41 0ll 
*GF1281 

*GL8275 

*CN7563 

PROP 

GQ36lltl 

GQ4103 

GQ6806 

GQ&806t 

GP0041 

CQ37l8 
*CR600l 

*GR6002 

*CQ.)018 

*CPlSOJ 

*tQ3b4ltt 

*GR6003 
*CR6004 

*GP150lt 

*GP0002f 
"'GQ3603 f H 

CQJ025 
*CR1201 

CQ410Jtl 

*GR1102 

*CR1202 I 
*GP1218t 

GQ37l91 

*GRllOlt 

GQ4104tf 

~!'f .. 



v 

8 

7 

6 

OESHE 
OPEii 

r--------: 
I I 
I I I 
I 

5 

I I I 
I I I 

: i ! I CLOSE I 

: PNLl -~~J L----

4 

3 
OESHE 

PROPUL 

r--o'Es~E-l 
I REG VENT I 
I ,.I.._ 
I 0 

I I 

oJEN : 

e : 
CLOSE I 

TOOXIO/F1~EHLES I PNLl l~.:. : i~~~x~~lO , _____ _ 

I SA I 

:PNLll '!,;6~~ ------

2 
CLOSE 

GQ34)6P 

HELI UI.~ I.ION 

------------1 .----- ASC ------i l 
I DES ------, ,--- : :r- I 

: suec•;;;;Q mss 1 

: Off~ P"SS 2 

I 
I 
I 
I 
I 
I 

toso I L~~~-------------~ 

OESSTART Hz b 

251 4 ,l 

I 

I ;J+ 
IOFL4 
Pllll

1 

AC BUS B 

1 ••-:~Q'G~-i 
I PROPULOISP I 

: ,.I...o : 

" I 
: PNlll 4CB169J &..------

REGULATED 2<l5 ~~ PS1A 

MAX LOCKUP 253 PSIA 

*V11 ss 400-

I 
I 

I I 
Lr--: I 

: ~ ~ ; 
I '9' : 
I CLOSE I 

! .:'.!;!---~~ ... 

I 
I 
I 

DES PROPULSION 

: __c-': 
I _ ' 
I - OPEN : e 
I CLOSE I 
I tos10 1 !_P!L_! _____ _ 

r··07s-:,~';"-i 
I I 
I FIRF. I 

I ~ I I I 

IOFLS 
Pt.LB 

I I 

I SAF£ _ _ 1• ________ _ I 1 6 I 

I 5 ! I 
I °i--4 I 

: : : 
I I )F IRE : 
; I• I 
I 2,SAFE I 

I PNLB I ~~J i.; _ ___ _ 

1158<\00- 0 
FROJ.1.<IC8lb9 

PROPUL 



R 

111 111 111111111 11 a 
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Hz6 
<.! 

)OXID/ FUEtVENTVAlVES 
~D Hl.!PjPR ESSl.IETERS 
)1,\)/101.14 

OSENGCMOOVROARM 

Vu.IP 
I 
I lOFL3 
I PNLl 

I 

HE LIUM 

ACBUSB 

·-------.. 
PNLl I HE/ PO.GS I 

t-----~:"-_",(~.~o-OO-SP-t-i --__j·· v llSB 
I I .,. <lOO-

:.:~~..i .. :.c!l!.9J 

EXPLOSIVEOEVICES 

r--------. I OESVENT I 

I I 

lOFL5 
PNLB 

CLOSE 

: ~FIRF. : 

I I V~ r---------. I "" I '°' -v. • : too~"" o 1 I I I I WP~.Ia : I 5 I ~'~-r·------------------'" ___ j: _______ _:==: 
: PNL lb 211 >-<C-07- 5-':1-----!:-_'.°'+-4 

t--------.1 I I v. • ! LOG~CPWRA I I I COR~.Ia : ; : ~:~FO~RE1 ____________________ _:' 
: 2' ; ; '""- SME : I 

L':';.;.!, __ ".;!'.:,'.,! l,::;,;,! __ ~_:~J ~ f ~ii 

+28VOC 
FROM 
4CBN 

I 
I 
I 
I 

DES PROPULSION 

: ~: I 
I I 
I OPEN I : e : 
I CLOSE : 
!,.P,!t,,! ___ i~s.!.o..! 

10FL6 
PN L 8 

CLOSE 

+28V 
FROM 
4C810 3 

-:: I 

2-SV 
LIGHTING 

1156 400-
FROl.14CB109 l 

,.-------· 

0'5 

GQ4105 
OXIDQUANTITYSELECTEO 

GQJflOS 
FUEL QUANTITY SELECTED 

015P 
PWR 

°"' 
OUTPUT 
SELEC T 
SI GNAL 

I PQCS I I e OFF SI 

VLMP*-- : ~A.0--!-1 - !-_:_'o.Jo-6;:=t'--' -t'--"~""~<.Cs' "-" _ 1----- ~2A : I :• I 

::::lb--~B.,!l.: : DES l : 
: GOES2: 
I I 
I I 
I PHLl lOSB: 

~-------- .. 

PROP 
QUA ... TI TV 
GAUGING 
CONTROL 

UNIT 

FUEL2 LOW 

OXI02 LOW 

,..0 l f UEL 

62.8FT3 

237PSIA B> 

NO 2FUEL 
62 .8FT3 

237PSIA B> 

GQ3S0 1P(0·300PSll 

PRPLIH 
TEMP/PRESS MON 

.. ----------' I I ASlC ~l 10 I 
OES2

12 

: 91 I 
I I I 

FUE,:';;:, : ; 
'iO 2 BULK TEMP II : 

080 "---
BLEEO VALVE JI~ 
0PE ,.. 0-15o 
CLOSE0 150 

GQ3436P to-2000 ~ 

~ 
PRESS 

~ I I ~ I I 

~------------------i: __.2:' ~~~~i'~-~:--~1 

237PSIA B> 

HO 2 OXIOI ZER 
62 .8 fl) 

237PSIA B> 

I I I 
I I I 
: ASC I 

1 S0Es 1I 
I I 
I OES2 I 
I I I 
I I I 
I I I 
I 7 I I 
: a • I I 

I 5 I 
I I 
I I 
I 
I 
I 
I 
I 
I 
I 
I 1s 1 
I 16 • I 14 

I ; 
I P ... l l l OS l I 

L---------.i 

w ,,,20 l 8S/S EC B> 
TRIM 
ORIFICE 

10M3 
PNL l 



2LOW 

QTY 

tTY 

NO lFUEL 

b2 ,8FT 3 

23 7 PSIA [? 

NO 2FUEL 
b2.8FT3 

237PSIA [!> 

GQ3501PW-300PSU 

FUEL TANK 
1'0 2 BULK TEMP 

PRPLNT 
TEMP/PRESS MON 

.. ----------. " I ASC • 

l " OES2 , , 
I 

PRESS 

L_ ________ \_~_0--!;_·_· '_1_' ___ ____ .__..__.~~:~,--~---i~ 

GQ4001P<0-300PS I) 

I 

' ASC a DESI 

OES2 
I 

7 I 
a • I 

I' 
I 
I 

1s 1 
lb • I 14 

I PNLI lOSl .. ________ _. 

w .. 20 LBS/SEC [!> 
TRIM 
ORIFICE 

H 

HEAT EXCHANGER BYPASS WIE 

I 
+28VDC 
FROM 4CB103 

G 

DESCENT 
ENGINE 
ARI.I 

ACTUATOR HYDRAULICALLY 
OPERATED BY FUEL 
PRESSURE 

OE SCENT 
ENGINE 
ON czs 

FULL OPEN AT <:110i:15 PSI NOM 
FULL CLOSED AT "' 45i: lSPSI NOM 
WITH SPRING RETURN 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

TYPICAL RACK I 

FUEL VARIABLE 
AREA CAVITATING 
VENTURI THROTTLE 
VALVE 

AND PINION I 
ACTUATOR~ ! 

PROPELLE NT : 
SHUTOFF 
VALVES 

BVALl/ES 

I PROPELLANT 
I SHUTOFF 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I I I I 
----- --- T---- - i---- -~----- r--

OXIO VAR IABLE 
AREACAVITATING 
VENTURI THROTTLE 
VALVE 

1 I I I 
I I I I 

I I I 
I 
I 
I 
I 
I 
I PROPELLANT 

I 
SHUTOFF 
VALVES 

I 

D VALVES 

PROPEL LAN T SHUTOFF VALVES 

GH1311V 

VOLTAGEFROl.IATCA 
POWER SUPPLY HIRU 
DECAWllEN DPS ARMEO 

SC I 

GH1 331V 

AUTO THRUST 
CMO 
0-lSVOC 

D 

MANUAL THRUST 
CMO 
2 .b-1 2 VDC 

+1s voe 

P'NRTOTHROTTLE 

TOC &W 
OESREG 

c B A 
LTROCN OR APPROVAL 

I - -7' I-:-'- .a,/ 
COMMENTS : 

GH1311V 

GH1331V 

THRUST 

NOM Pc 

9M7 
FLIGHTOISPLAYS PNll 

r-------, I THRUST I 

v;DR•----~:--o;r.._0--~1-------4--"o-r ., I 2A 

:PNLll 4C8l f>8 1 

--------~ 

r--------i I THR CONT I 
I I 
I I 
I 

0 
I 

I I 
I I 
I I 
I I 
I I 

lr:.:~----:!~J 

f:';i..._ BYPASS LINE 00 IS 1/4 INCll COMPAREO 
[.!.Y WIT H MAIN LINE OD OF 2 INCH ES 

~ DELETEO 

B> SIGNAL FLOW TO ACTUATOR 
VALVES SHOWN ON 10.21 

G> All PRESSURE SENSORS ARE FUSED 
BY 1/ 4 AMP FUSES ANO ARE 
POWERED FROM 4CB132 CIRCUIT 
BREAKER 

[;> SEE tmG 3 . 1 , 20NE G6, FOR METER FAIL LOGIC 

~ VA LUESSHOWNARESPECIFICATION 
t;/ VALUESUNLESSOTHERIVJSENOTED 

r,;-.... PROPElLANTPRESSURESOURtNG 
V THRUSTINGAT FTP 

G> 0

THROTTLELIMITEOTO "'92.SV, 
THRUST 

~ VALVESSHOWN INNORl.\ALPOS ITI ON 

U> VALVES SHOWN IN MISMATCH POS ITION 
FOR REFERENCE ONL Y 

1 DPS 
PROPULSION DESCENT 
SYSTEM SCHEMATIC 

II.I 

8 

7 

6 

5 

4 

3 

2 



8 

7 

6 

5 

4 

p 

ACBUSB . 

rHtiPQ'cSPRoP:L.i 

NOMINAL PRESSURE 
3020PSIAT70" F 

HELIUM 
SUPPLY 

TANKN02 
SBOO IN l 

PROOF : 4bS5PSIA 
SU~IA 

I OISP I 

I _I_ I -v o~---01---..• u se 
I 2A I 400-

LPN.!.!,l __ ,!C,:~~ 

r-----~~:::o;----- · 
I I 

1,-"'I I '" I I 
: sUPCR~ieR®ESS .: 
: PRESS PRESSl : 

I OFF PRESS2 : B> 
I I STAGE 

0 

FROM ACS PRESS 
FtRESWITCH2S4 ,z, ll> 

4 .1 

REDUli!OANT 
HELIUM 

ISOLATION 
VA LVE 

bOS2 

C&W 
LOCIC 

: -1 DISCRETE >--"=="-'--'---~ 
: : SIGNAL ~~~~USM <s~:riv 

I I -

l~~~---- -----~~~J 

~----1--i N'fild 
PNL l lOMl 

PRIMARY 
HE LI UM 

ISOLATION 
VALVE 

,z, [J> 
4.1 

FROM ACS PRESS 
FJRESWITCH2S4 

N 

PROPUL 

: -AscHER'EC1 

VLMP · *·----.:-~~ I 
• I I 

I I 
I PNLl b 4CBSJ I 
.. _______ ... 

ASCH E 

ASCHE 

r 
---------, 

REC I r 
I 
I 
I 

J OPEN I 

I 

M 

REGULATOR 
SHUT Off 
VA LVE 

REGULATOR 
SHUTOFF VALVE 

2·5VClC 
L ICHT INC 

+26V TO 
OPERATE 
DISPFLACS 

176±4182±4 
FROM REG TO 203 MAX 

+28V FROM 
4C810J 

Jz4 

ASC HE 

REGl 

~=ED ~ 
+ 

lOFll 

""" 

REG: 184Ul90:t4 
LOCKUP: FROM REG T020JMAX 
w ·,,, l ,4S L~/M IN 

ASCHE REC 
CMITION 

PNL 2 6052 1 

K 

~~-~ 
~ 

REUEF VALVE 

B> 

RE LIEF SECT ION 

FULL FLOW 
250 PSI MAX 
RESEAT 
2,25 PSI MIN 

• p a>' GPOSO lP 

TANK SAFETYASSY 

8URSTOISC 
RUPTURE: 

238±1 2PSI 

BLEED SECTION 
RELIEF VALVE 

II LOWPRESS 
BLEED 
NORM : OPEN 
CLOSES 
BO TOlOOPSIA 

r--~~;L:it--i I TEMP/PRESS MON I 
I 

2 
J ASC I 

eDE S l I · 
I •DES 2 I 
I I 
I I 
I I 
I I 
I : 
I I 
I I 
I I 
I 
I II 

: APSON 
SIGNAL 
GHl20bX I 

IO 

PROPUL ~---i-2:14~..;';_! ______ l 
/ r-----~, '\. 10M4 : 

I o~~ci'C~~c I ----PHL l 

1;:r:_~11 
~--+-+1--o2A_~ ! ., VL MP 

~'!.!.6-!:~!3J 

.z, 
10.24 

MANASCEHG 
ARM ANO START 

RELIEF SECTION 

FULL FLOW 
250 PSI MAX 
RESEAT 
225 PSI MIN 

. . 
ASC 

eoESl 

TANK SAFETY ASSY 

8LEEOSECTION 
RELIEF VALVE 

II LOWPllES S 
BLEED 
MORM:OPEN 
CLOSES 
80 T0100PSIA 

B> 
RELIEF VALVE 

H 

RCS FUEL INTERCONNECT 

H-tvZi 
12.2 

RCS OXIDIZER INTERCONNECT 

_LJ LJ _ 
_ LJ W-



K 

HELIUM 
MUFFLER 

·• p a>' GP0501P 

RELIEF VAL\/£ 

IP 'f:.' l!> 

RELIEF SECTION 

FULL FLOW 
250 PSI MAX 
RESEAT 
2.25 PSI MIN 

OVBO. 

TANK SAFETYASSY 

BURST DISC 
RUPTURE: 

2)8 :1:12 PSI 

SLEEOSECTION 
RELIEF VALVE 

II LOWPRESS 
BLEED 
NORM:OPEN 
CLOSES 
BO TO 100 PSIA 

0\180 

•DES l I r------------ II : . DES 2 I 
I I I 
I I I 
1 I I 
I I 
I l 
I I 
I 

TEI.IP I 

~ I : ":· 
'41---,----- i 14 : ~:~·-~:~---- I 

PROPUL \.. 1-,-,M-,-i-, • o I 
/rr----=,,-SP==;:;::,;c··-··,~ - - PNL I ; '1 

APSON 
SIGNAL 
GH120bX 

IOVROLOG~ICI I I 
I ;r:_ I V LMP l I 

r---- :1 2A I I I 

~~~-!~~J I I TOASC 
HEREG 3 
FLAGS 

I : ! ~t,: I I ~ I l----------------------, o I I I I . I 

•Z• MANASC ENC 
ARMAND START 

4.r 

0\/00 

FULL FLOW 
250PSll.IAX 
RESEAT 
225PSIMIN 

BURST DISC 
RUPTURE: 

238H2PSI 

I A.SC I 
1 eDES1 1 ~ DES 2 I 

I I 
I PNL l 1051 J 
L---------

0\/00 

BLEED SECTION 
RELIEF VALVE 

II LOWPRESS 
BLEED 
HORM :OPEH 

i~0foE~oo PSIA 

[!> 
~[LIEF VALVE 

H 

ACSOXIDtZERINTElltONNECT 

_LJ 
_LJ 

LJ_ 
W-

W :o 4 , Jl8/SEC 

Tll.IM 
ORIFICE 

TRIM 
ORJFtU 

¥, .. 7.0LB/SEC 

G 

170PSIA 

FILTER 

D 

I 

I I I I 

: l ----- ~-- - --¢ ---- ---- :------ i I : 

I I I I 
I I I 
I I 
I 

I 
I 
I 
I 

I : I 
I I I 
I I 
l_ ____ _ _J _ - - ---<_{) 

- I 1 I 
I 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

__ :_ -----¢ 
------------- I I )lj~===~- I I 

I I 

ovoo 

GP180JX 

FILTER 

I I 
I I 

: I 
I 
I 
I 
I 

I 

L£>: 
I 
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NOTES : 

f=:J500L8 
PC::l24PSIA 
O/f RATIO l.6 

28VDC FROM 4CB103 OPERATES ACS HE 
:rel ANO 2 FLAGS ONLY 

VALUES SHOWN ARE SPECIFICATION VALUES 

~::::N::H=l~~l~~::: G6,FOR METER 
POWER FAIL LOGIC 

ALL PRESSURE SENSOR~:::~:~~ :~81 32 CIRCUIT 
~~~~M:R:u~::A~~ ~OWN ON DRAWING 9, 14 

FROM ABORT STACE BUTTON OR ASC HE 
PRESS FIRE SWITCH ' 

~~~~US~Au:N~~ r~EHSTS~N~~~~:E~T ;To S~s;G ING 
VALVES SHOWN IN MISMATCH CONDITION FOR 
CLARITY 
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