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APOLLO OPERATIONS HANDBOOK
. APPENDIX A
APPENDIX A
SYMBOLS AND DEFINITIONS

AJC Audio center BIOMED Biomedical
ACCEL Accelerometer BLWR Blower
ACCUM Accumulator BMAG Body-Mounted attitude
ACE Acceptance checkout gyro

equipment BPC Boost protective cover
ACK Acknowledge bps Bits per second
ADA Angular differentiating Btu British thermal unit

accelerometer BUR Backup Rate
ADAP Adapter BURR Backup Rate roll
ADJ Adjust BURP Backup rate pitch
AESB Aft equipment storage BURY Backup rate yaw

bay
AF Audio frequency CA (OH), Calcium bydroxide
AF Atmospheric flight CAUT/WARN Caution and warning
AGAA Attitude gyro accelerom-| cb Circuit breaker

eter assembly cc Cubic centimeter
AGC Apollo guidance CCwW Counterclockwise

computer CDhU Coupling display unit
AGC Automatic gain control CF Coasting flight
AGCU Attitude gyro coupling CFE Contractor -furnished

unit equipment
AMPL Amplifier cfm Cubic feet per minute
AMS Apollo mission simulator | CG Center of gravity
ANAL Analyzer CHGR Charger
ANLG Analog CIR & SEP Hj circulation, water
ANT Antenna separation centrifuge,
ASD Apollo standard detonator and glycol circulation
ASI Apollo standard initiator |CM Command module
AS/GPI Attitude set/gimbal CMD Command

position indicator C/M RCS Command module reac-
ATT Attenuator tion control system
ATT Attitude COMP Compressor
AUTO Automatic COMP Computing
AUX Auxiliary COMPR Compressor
AVC Automatic volume control| COND Condenser

COND Conditioner
BAT Battery CONT Control
BCD Binary coded decimal Co, Carbon dioxide
BCN Beacon CPC Coldplate clamp
BECO Booster engine cutoff cps Cycles per second
CRYO Cryogenic
SYMBOLS AND DEFINITIONS
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CSM Command and service ESS Essential
module EVA Extra vehicular
CSs Computer subsystem activity
CTE Central timing equipment| EVAP Evaporator
C/w Caution and warning EVL Egocentric visual
Cw Clockwise localization
Cw Continuous wave EXH Exhaust
C&WSs Caution and warning
system F Fuel
F/C Fuel cell
db Decibel FCSD Flight Crew Support
DISP/AGAA/ECA Display and attitude gyro Division (MSC)
accelerometer assem- | FCSM Flight combustion
bly and electronic stability monitor
control assembly FDAI Flight director attitude
DDP Data distribution panel indicator
DECR Decrease FLSC Flexible linear — shaped
DEMOD Demodulate charge
DET Detector FM Frequency modulation
DISCH Discharge FOV Field of view
DPST Double-pole single-throw| FQR Flight qualification
DSE Data storage equipment recorder
DSIF Deep space instrumenta- | FWD Forward
tion facility
DSKY Display and keyboard g Gravity
GFAE Government-furnished
ECA Electronic control airborne equipment
assembly GFE Government-furnished
ECO Engine cutoff equipment
ECS Environmental control GFP Government-furnished
system parts
ECU Environmental control GLY Water-glycol
unit GMBL Gimbal
EDS Emergency detection GMT Greenwich mean time
system G&N Guidance and navigation
EEG Electroencephalogram GN, Gaseous nitrogen
E; Voltage-inner gimbal GSE Ground support
EI?G Electrocardiogram equipment
ELS Earth landing system g/v Gravity vs velocity
ELSC Earth landing system
controller HBR High-bit rate
EMERG Emergency He Helium
Emg Voltage-middle gimbal HEX Hexagonal
EMS Entry monitor subsystem | HF High frequency
ENC Encode HI High
ENG Engine HT EXCH Heat exchanger
Eog Voltage-outer gimbal H, Hydrogen
EPS Electrical power HO0 Water
subsystem
SYMBOLS AND DEFINITIONS
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HTRS Heaters MA Master
MAN Manual
ICDU Inertial coupling display | MANF Manifold
unit MAX Maximum
ICs Intercommunication mc Megacycles
‘ system mcs Megacycles per second
IGN Ignition MCT Memory cycle-time
IMU Inertial measurement MDC Main display console
unit MED Medium
INCR Increase MESC Master events sequence
IND Indicator controller
INSTR Instrumentation MGMT Management
INT Interphone MIN Minimum
INV Inverter MMH Monomethylhydrazine
ips Inches per second (fuel)
IRIG Inertial reference mmHg Millimeters of mercury
integrating gyro MN A Main bus A
ISOL Isolation MN B Main bus B
ISS Inertial subsystem MSC Manned Spacecraft
I/U Instrument unit Center (NASA) (Clear
Lake, Texas)
JETT Jettison MSD Monitor selection decoder
MDF Mild detonating fuse
‘ kbps Kilobits per second MSFN Manned space flight
kc Kilocycle network
kmc Kilomegacycle MSL Mean seal level
KOH Potassium hydroxide MSM Monitor selector matrix
MTRS Motors
1b/hr Pounds per hour MTVC Manual thrust vector
1b min Pounds per minute control
LBR Low-bit rate MULTI Multiplexer
LCC Launch control center
LEB Lower equipment bay N/A Not applicable
LM Lunar module NB Navigational base
LES Launch escape system NCS Navigator communication
LET Launch escape tower station
LH Left-hand NON ESS Nonessential
LHEB LH equipment bay NRZ Nonreturn to zero
LHFEB LH forward equipment N, Nitrogen
bay NoHy4 Hydrazine (fuel)
LIQ Liquid N>O4 Nitrogen tetroxide
LLOS Landmark line of sight (oxidizer)
‘ LO Low
LOR Lunar orbit rendezvous OCDU Optics coupling display
LOs Line of sight unit
LTG Lighting oL Overload
Lv Launch vehicle OMNI Omnidirectional

SYMBOLS AND DEFINITIONS
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OoSsC Oscillator psi Pounds per square inch
OSS Optics subsystem psia Pounds per square inch
OX Oxidizer absolute
OXID Oxidizer psid Pounds per square inch
O, Oxygen differential
psig Pounds per square inch
PA Power amplifier gauge
PAM Pulse amplitude PTT Push-to-talk
modulation PU Propellant utilization
PART Partial PUGS Propellant utilization
PCM Pulse-code modulation and gauging subsystem
PCVB Pyro continuity verifi- PWR Power
cation box PYRO Pyrotechnic
PECA Pitch electronic central
assembly QTY Quantity
PF Powered flight
PGA Pressure garment RAD Radiator
assembly RBC Red blood cell
PGNS Primary guidance and RCS Reaction control system
navigation system RCSC Reaction control system
pH Alkalinity to acidity controller
content (hydrogen ion RCVR Receiver
concentration) REC Receive
PIP Pulsed integrating RECA Roll electronic control
pendulous assembly
(accelerometer) RECT Rectifier
PIPA Pulsed integrating RECY Recovery
pendulous REG Regulator
accelerometer RESVR Reservoir
PKG Package REV Reverse
PL Postlanding RF Radio frequency
PLSsS Portable life support RGA Rate gyro assembly
system RH Right-hand
PLV Postlanding ventilation RHEB RH equipment bay
PM Phase modulation RHFEB RH forward equipment
PMP Premodulation processor bay
POT Potable RLSE Release
PP Partial pressure RLY Relay
pps Pulses per second RMT, RMTE Remote
PRESS Pressure RNG Range
PRF Pulse repetition RTC Real-time commands
frequency RUPT Interrupt
PRI, PRIM Primary RZ Return to zero
PRN Pseudo-random noise
PROG Program S- Saturn stage (prefix)
PROP Propellant s/C Spacecraft
PRR Pulse repetition rate SCE Signal conditioner
PSA Power servo equipment
assembly SCIN Scimitar-notch
SYMBOLS AND DEFINITIONS
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SCS Stabilization and control |T/R Transmit/receive
system TTE Time-to-event
SCT Scanning telescope TV Television
SEC Secondary TVC Thrust vector control
SECS Sequential events control |TWR Tower
system
SENSE Sensing UDL Up-data link
SEP Separation UDMH Unsymmetrical dimethyl
SEP Space electronic package hydrazine (fuel)
SEQ Sequencer UHF Ultra high frequency
SHA Sidereal hour angle UPTL Up-link telemetry
SIG Signal USBE Unified S-band
SIG COND Signal conditioner equipment
SLA Spacecraft lunar- USBS Unified S-band system
module USM Service module
adapter umbilical
SLOS Star line of sight uv Undervoltage
SM Service module UvMsSs Urine volume measure-
SMJC Service module jettison ment system
controller
S/M RCS Service module reaction |VAC Volts ac
control system VCO Voltage controlled
SNSR Sensor oscillator
SOV Shutoff valve VDC Volts dc
SPDT Single-pole double-throw |[VHF Very high frequency
SPL Sound pressure level VOX Voice-operated relay
SPS Service propulsion v/v Valve
system
SPST Single-pole single-throw |WMS Waste management
SQG Sequencer generator system
SSB Single sideband
Sw Switch XDUCER Transducer
SXT Sextant XFMR Transformer
SYNC Synchronize XMTR Transmitter
SYS System XCVR Transceiver
XPONDER Transponder
TBD To be determined
T/C Telecommunications YECA Yaw electronic control
TC Transfer control assembly
TEC Transearth coast
TEMP Temperature Zn Zinc
TFL Time from launch
TK Tank AP Differential pressure
TLC Translunar coast AV Differential velocity
RLM, T/M Telemetry [0} Phase
SYMBOLS AND DEFINITIONS
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ALPHABETICAL INDEX

The following index consists of all subparagraphs not included in the table of

contents.
are given.

They are arranged in alphabetical order and location paragraph numbers
This index includes material from sections 1 through 4 only,

Title Para. No. Title Para. No.
A Cabin Pressure Rates .. ..... 2.7.5.4
Cabin Pressure and Temperature
Ablative Combustion Chamber .. 2.4.2.5 Control Subsystem . . .. ..... 2.7,4.4
Abo¥t 1ioads + s v v v s 55 0 5 5w 1.4.1.3 Cabin Pressure and Temperature
ACand DCData. ...'uuv ... 2.6.4.1 Control Subsystem . . ... .. .. 2.7:3,3
Accelerometer . .......... 2.3.4.2.2 Cabin Repressurization Rates 2.7: 5.5
Adapter Handle (Tool E) . ... 2.12.8.1.2 C-Band Beacon Antenna
Aft Compartment . . .. ... .... 1.1.2.9 Equipment .« ¢ s o v o o 6660 5 2.8.3.4.4
Antenna Equipment Group .. ... 2.8.3.4 C-Band Transponder
Antennas. . . . v .t vt e e et 2. 8.5, 1 Eguipment : s s 5 65 %55 % « « 2.8.3.3.6
Apollo Reference Axes .. ... .. 26 Bulin2 Canard Subsystem .. ....... 26943432
Ascent (SCS) ... .. w6 s 8§ e e 2.3.3:1 Central Timing Equipment
Attitude Control Subsystem ... 2.3.2.3.2 (CTE)s sisis. 68 s s s tmnss s s o 2,.8.3.2.9
Attitude Gyro Accelerometer Check Valve Assemblies . . . . . 2.5.2:.1.4
Assembly . . . ... .. . ... 2.3.4.2 Check Valve Assemblies . . ... 2.4.2.1.4
Attitude Reference Susbystem. . 2.3.2.3.1 Cleansing of Teeth Oral
Attitude Set/Gimbal Position Hygiene Assembly ... ... 2:12.11.1.2
InNdicator . o oo o0 o5 2w w w w w0 2.3:4.9 CM Impact Attenuation
Audio Center (A/C) Equipment . 2.8.3.2.1 Systemic « s o s 56668606560 2.12.5.2
Automatic Attitude Control. ... 2.3.2.1.2 C/M Mechanical Controls . .. .. 1.1.2.4
Auxiliary Electronic Control C/M Reaction Control System
Assembly . « s s suw s s o mw o 2.3.4.4 Controllers ... ......... 2:9.3:.1.3
C/M-S/M Separation
B Mechanism . . .. ovvvnn ... 2.9.3.1.5
Batteries . . ...oveeeeen... 2.6,3,2 coasting Flight(Earth
Battery Charger. . .. ... ..... 2.6.3.5 Orbital) .......oovvnnnnn e B e
Bioinstrurmhentation Cobra Cable T Adapter . .. .. .. 4.1.2.2
AcCessories Kity « « x v v « 2.12.12.2.4 CO28emsor.............. B T Bt B B
Biomedical Preamplifier Combustion Chan.’lber ....... 2.5.2,3.3
Instrument Assembly . ... 2.12.12.2.3 Cor'nmander's Flight Data
Bi-Propellant Valves . . . . ... 2.4.2.3.7 File.woovienn o e z.12.7.1
Bi-Propellant Valve Assembly . . 2.4.2.3 Conumunications Helmet < - - < b 12
Body AXeS. « v v v vme e, 2.8,8,2,1 Gompuler Subsystem. ... 45 beZa L5 2.3
Body-Mounted Attitude Gyros. . 2.3.4.2,1  Constant Wear Garment
Boost................... 1.4.1.2 (CWG) o ovvvvennnnnnnns o Ll e
Constant Wear Garment
C Electrical Adapter . .. ...... 2.12.4.6
Contents Survival Kits ... ... 2.12.13.3
C&WS General Data . ........ 2.10.5.1 Control Capabilities (SCS) . .. .. 2.3.2.1
C&WS Power Consumption Couch Attenuation Struts. . ... 1.1.2.4.2
Data : o5 s:5:siscessmmans 2.10.4.1 Crew Access Hatch Covers .. .1.1.2.4.3
Cabin Pressure Controls. . . .. 1.1.2.4.6
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Title Para. No Title Para. No
Crew Compartment ......... 1.1.2.2 Data Operations (T/C). . ... ... 2.8.2.2
Crew Couch Attachments 2.12.5,3.2 Data Storage Equipment (DSE). . 2.8.3.2.6
Crew Couch Component Data Storage Equipment. . ... .. 2:,8.5.2
Descriptione s « o » s s 9 5 » » » 2.12.5.3.4 Description and Use Survival
Crew Couch Controls . .. .. .. 1.1.2.4.1 Kit Components . . . .. ... 2,12,13.3.1
Crew Equipment and Description - Crew
Equipment Bays. .......... 1.1.2.5 Compartment ........... 2.12.2.1
Crew Couch Positions. ... .. 2.12.5.3.3 Description (Crewman Optical
Crew Couch Structure. .. ... 2:12:5.3: 1 Alignment) .. ... o wa & E s 2:,12:3.3.3
Crew Couch System Description Inflight Tool
Description. « s s« » s « s s 616 5 5 2.12.5,:3 Set and Workshelf ....... 2.12.8.1
Crew Couches General . ... ... 2:12.5.1 Description Medical
Crewman Participation Supplies ¢ v v v v v v v v e e 2.12.12:1
(Bioassays) e v v v o v v v v v v v o 4,2.2.3 Description Personal Hygiene. . 2.12.11.1
Crewman Participation. Description Spacesuit
(Calcium Balance) .. . ... ... 4,2.4.3 Assembly . . . .o v v v e .. 2.12.4.1
Crewman Participation Design Data (RCS) .. ........ 2.5.81
(Cytogentic Blood Study) . ... . 4,2:.5.3 Design Data (RCS) .. ........ 2.5.8.1
Crewman Participation Design Data (SPS) .......... 2.4.3.1
(Bone Demineralization) .. ... 4.2.3.3 Diaphragm Burst
Crewman Participation Isolation Valve .......... 2.5.7.2.2
(Ergometer) ... ..o eeno. 4,2.6.3 Dimensions - Crew
Crewman Participation Compartment .. ......... 2:12.,2.2
(Metabolic) s « « o s s v s misis o s s 4,2.7.3 Display and Attitude Gyro
Crewman Participation Accelerometer Assembly
(Negative Pressure) . ... .... 4.2.9.3 Electronic Control Assembly .. 2.3.4.5
Crewman Participation Distribution Plumbing. ... ... 2.5+ 216
(Orbital Frog) « « v v v v v v v ot 4.3.1.3 Distribution Plumbing. ... ... 2.52:2:4
Crewman Participation Distribution Plumbing (RCS) .. 2.5.7.1.6
(Photocardiogram) . . « ¢« « ¢ « « .« 4,2.1.3 Distribution Plumbing. ... ... 2.5.7.2.4
Crewman Participation Drinking Water Subsystem. .. .. 2:12.9,1
(Pulmonary) .. ........... 4.2.8.3 Dry Cleansing Cloth . .. ... 2: 2.1 1.4
Crewman Participation
(Trapped Particle) . . . . .. ... 4.3.3.3 E
Crewman Participation
(X-Ray Astronomy). . « « v« . . . 4.3.4.3 Earth Impact o oo s s s 60 5065 0 1.4.1.6
Crewman Participation Earth Landing Subsystem ... .. 2.9.3.4
(Zero G- Single Human Cell) . . 4.3.2.3 Earth Landing System . .. ... .. 2.9.2.4
Crewman Restraint Harness. . 2.12.6.1.1 Earth Landing System
Crewman Sleeping Restraint. . 2.12.6.2.3 Controllers. . « v v v v v v v v v 2:9.3.1:2
Crewman Optical Alignment ECS Caution Notes . . . .. . v ... 2.7.5.2
Sight (COAS) . ... ........ 2; 12:3+3 ECS Caution Placards ....... 2. 7:5: 1
Cryogenic Storage . ......... 2.6.3.1 ECS General Data .. ........ 2.7.5.3
Cryogenic Storage ECS Power Consumption Data .. 2.7.4.8
Subsystem . .. ... .00 2.6.5.2 ECS-Waste Management System
Interface «cosis 5666 @aaa 2.7.3.6
D Electrical Power Distribution .. 2.8.3.5
Electrical Power Distribution .. 2.7.3.7
"D" Ring Extension Handle Electrical Power Distribution
(TooI N) v v v e e e e e e ws 2.12.8.1.9 (C&W) . . ..o v iiiiiiin . 2.10.3.1
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Title Para No. Title Para. No.
Electrical Power Distribution Equipment Description
(SCS) . v v v i i e 2.3.4.11 (Zero G - Single Human
Emergency Detection System . .. 2.9.2.2 Cell) s wswmmmenis 5 5 5 s 9000 4.3.2.
Emergency Detection System ... 2.9.3.2 Error Codes . . ... ...... 2.2.1.2.3.
Emergency Wrench (Tool B). . 2.12.8.1.5 Experiment Procedures
End Wrench (Tool F). . .. ... 2.12.8.1.7 (Bioassays) . v v v v v v v v v v v 4.2.2.
Energy Storage . . .. ... ..... 2.6.2.1 Experiment Procedures
Engine Assemblies. .. .. ... .. 2.5.2.3 (Bone Demineralization) ... .. 4,.2.3.
Engine Assembly . . .. .. .. ... 2.5.7.3 Experiment Procedures
Engine Injector . ... ........ 2.4.2.4 (Calcium Balance) .. ... .... 4.2.4.
Engine Solenoid Injector Valve Experiment Procedures
Temperature Control (Cytogentic Blood Study) ... .. 4.2.5.
System .. .............. 2.5.7.3.5 Experiment Procedures
Engine Propellant Lines . .. .. 2.4.2.3.8 (Ergometer) . .. ..o v v vt v 4.2.6.
Engine Thrusting Logic. ... ... 2:5.2.5 Experiment Procedures
Engine Thrust ON-OFF (Metabolic) . . .. .. .o oo 4.2.17.
Control . ............. 2.4.2.10.4 Experiment Procedures
Engine Thrust ON-OFF (Micrometeorite) . . . . .. .... 4.3.5,
Logic. o v v v v v v it i e 2.5.7.3.6 Experiment Procedures
Entry ......... . .0 0., 2.3.3.4 (Negative Pressure) . ... .. .. 4.2.9.
Entry ... ..o 1.4.1.5 Experiment Procedures
Equipment Description (Orbital Frog) . . . . v v v v v v o 4.3.1.
(Bioassays). . v v v v v v v v v v 4.2.2.1 Experiment Procedures
Equipment Description (Trapped Particles) . ... .... 4.3.3.
(Bone Demineralization) ... .. 4.2.3.1 Experiment Procedures
Equipment Description Phonocardiogram) .. ...... 4.2.1.
(Calcium Balance) ... ...... 4.2.4.1 Experiment Procedures
Equipment Description (Pulmonary) . ............ 4.2.8.
(Cytogentic Blood Study) .. ... 4.2.5.1 Experiment Procedures
Equipment Description (X-Ray Astronomy). . ... .. .. 4.3.4.
(Ergometer) . ... ......... 4.2.6.1 Experiment Procedures
Equipment Description (Zero G - Single Human Cell). . 4.3.2.
(Phonocardiogram). ... .. ... 4.2.1.1 External Attenuation. ... ... 2:12.5.2.
Equipment Description External Viewing Mirrors
(Metabolic) . . . ..o v oL 4.2.7.1 (CFE), v s nwwwwws s sssss 2.12.3.2.
Equipment Description
(Micrometeorite) . . . . ... ... 4.3,.5.1 F
Equipment Description
(Negative Pressure) . . ... ... 4,2.9.1 FirstStage . . . . ... ... ... .. 1.2.1.
Equipment Description Flight Combustion Stability
(Orbital Frog) . . . . . v v v v ... 4,3.1.1 Monitor (FCSM) .. ........ 2.4.2.
Equipment Description Flight Coveralls (GFP) ...... 2.12.4.
(Pulmonary) . . ........... 4.2.8.1 Flight Director Attitude
Equipment Description 52T DEck-T 4o - . O T T 2,.3.4.
(Trapped Particles) . ....... 4.3.3.1 Flight Qualification
Equipment Description Instrurmentation . « « o o » 5 » « » 2.8.3. 1.
(X-Ray Astronomy). . .. .. ... 4.3.4.1
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Title Para. No. Title Para. No.
Flight Qualification Helium Isolation Valve .. ... 2:5:2:1:2
Record (FQR) . .. ... ... .. 2:8:342: 7T Helium Pressure Regulator
Food and Water . . . .. ... .... l.1:2:6 Assembly . . . ... .. .. ... 2.5,7:1.3
Food Use . ..o vt v v v v vvnn 2.12.10.1 Helium Pressure Relief
Forward Access Hatch ValvVe oo commmmmmes o 2.4,2:1.5
Covers s s ms wwme o4 6 & § &9 1.1.2.4.4 Helium Pressurizing Valves. . 2.4.2.1.2
Forward Compartment . ... ... 1.1.2.1 Helium Relief Valve . ... ... 2.5.7.1.5
Four Inch Driver (Tool L) ... 2.12.8.1.4 Helium Supply Tank (RCS) ... 2.5.7.1.1
Fuel Cell Power Plants. ... ... 2:6:3:3 Helium Tanks .. ... ... ... 2.4.2.1.1
Fuel Cell Power Plants. ... ... 2.6.5.1 Helium Tank Supply (RCS) .. .2.5.2.1.1
Fuel Tank. . ............. 2:.5.2.2.2 Helmet Storage . . ....... 2.12.4.9.2
Functional Description HF Recovery Antenna
Guidance & Navigation ... ... 2.2:1:1 Equipment . .« « o e om oo o 2.8.3.4.2
Functional Description HF Transceiver Equipment .. 2.8.3.3.2
(Interior Lighting) .. ... .. 2.11.4.1 High "G" Load Restraints ... 2.12.6.1
Functional Description
(Uprighting System) ... .. .. 2.11.5.1 I
G Inflight Toolset Storage
Pouch and Toolset
Gas Chromatograph .. ..... 2:7:3.2:2 DIawer s «s s o s 0w 2.12.8.3,1
Gaseous Nitrogen (GH2) Inflight Toolset Tether .. .. 2.12.8.1.8
Pressure Vessels. . .. ... .. 2.4.2.3.1 In-Flight Tracking and
General (TLM) .. ... 2.8.5.4 Ranging « « s 65 65 s s 5 ¢ % o 2.8.2.3.1
Gimbal Actuator .. ........ 2.4.2.9.1 In-Flight Voice
GNy Ball Valve Actuators ....2.4.2.3.6 Communications. . . . ... .. 2:8:2:1:3
GN2 Pressure Regulators .. ..2.4.2.3.3 Injector s« s s s muws 5 smm e 2.5.2.3.2
GNp Relief Valves . .. ...... 2.4.2.3.4 Injector « o« s o s s w5 880 s 0 2:5:T+3.2
GNp Solenoid Control Injector Pre-Valves .. ..... 2:4.2:3:2
Valves o v v v v v v v v v v e e 2.4.2.3.5 Instrumentation Equipment
G&N Attitude Control . .. .. .. 2.3.3:2: 1 Group s o s o s o8 3 5 8 s ¢ 5w 28451
G&NDelta V..........0... 2.3.3.3.1 Interior Finish Crew
G&N Entry . v v v v v v v v v v v v 2.3.3.4.1 Compartment .......... 2.12,2.3
G&N Local Vertical ... ... .. 234 3422 Internal Attenuation ... ... 2.12.5.2.2
Guidance and Navigation IMU Operation (G&N) ... ... 2.2.1.4.2
Station Restraint ... ... .. 2:12.6.2.2 Inertial Subsystem . .. ... .. 2.2.1.2.1
Internal Viewing Mirrors
H (CFE) wuwswwwmmunves s 2.12.3.2.1
Inverters . . v v v v v v v v v v v o 2.6.3.4
Hardware Power and Signal
Cables v v v v v v v v v v i v e e 4.1.2.4 L
Heat Exchangers . ... ...... 2.4.2.1.6
Helium Check Valve Launch s« sswwwwosveasos 1.4.1.1
Assembly « o v o ¢ v o o v 0 00 n 2.5.7.1.4 Launch Escape System . ... .. 2:9.,2.3
Helium Isolation (Squib LEB Food Stowage
Operated) Valve. ... ... ... 2.5.7:1:2 Compartment . ....... 2+12.10.2.1
Basic Date I-4
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Title Para. No. Title Para. No.
LES MOLOTSE o w o0 0 o s 5 s s 1o e 2.9.3.3.1 Operational Use Inflight
LHEB Food Storage Toolset . .............. 2.12.8.2
Compartment . ........ 2.12.10.2.3 Operational Use Senior
‘ Pilot's Data File . . ... ... 2.12.7.4.2
M Optical Subsystem ... ...... 2.2.1.2.2
Optics Base Axes . ... ..... 2,3.2.2.3
Major Components Subsystem Optics Operation (G&N). .. ... 2.2.1.4.3
Description G&N , . ... .. ... 2.2.1.2 Oxidizer Tank . . . v v v v v v v 2.5.2.2.1
Manual Attitude Control ... .. 2.3.2.1.1 Oxidizer Tank (RCS). .. .. ... 2.5.7:2: 1
Manual Delta V (MTVC). ... .. 2.3.3.3.3 Oxygen Hose Umbilical . ... 2.12.4.10.2
Master Events Sequencer Oxygen Supply Subsystem ... .. 2.7.3.1
Controllers. « « o o 06 6.5 ¢ s ¢ s 2.9.3.1a1 Oxygen Supply Subsystem . .... 2.7.4.2
Mechanical Adjustments Crew
Cotch wuwwmumwsmwusws ns o 2,12,5,3,5 P
Medical Kit Additional
USage «wowwmesmssswes 2.12.12.3.3 Packaging Medical Kit . ... 2.12.12.3.1
Metabolic Data . .. ... ... ... 2.7.4.1 Performance Data (RCS) . ... .. 2.5.8.
MIrrors « v v v v v v v e v v e v e u 2.12.3.2 Performance Data (RCS) . ... .. 2.5.3.2
Miscellaneous Storage Personal Biomedical Sensors
Toolset . .. v v v v v v v v v 2.12.8.3.2 Instrument Assembly . ... 2.12.12.2.2
Monitor Mode . . c v ¢ v o o s v s & V- . e B | Performance and Design
Monitoring Equipment Data (G&N) . . v v v v v v v v v vt 2.2.1.3
(Medical Supplies) . ... .. 2.12.12.2.1 Personal Radiation
Dosimeters .......... 2.12.12.2.5
N PGA and CWG Electrical
Adapter Cables . .. .. ... ... 4.1.2.3
Navigations Axes . . . . v v v o o 2,3:2:2.2 PGA Components . . . ...... 2.12.4.8.1
Nozzle Extension . . . « « v s s ¢« 2.5.7.3.4 PGA Connecting Equipment ... 2.12.4.10
Nozzle Extension . . .. .. .. ... 2.4.2.6 PGA Description « ¢« s s 6 5 + « s 2.12.4.8
PGA Electrical Adapter ... 2.12.4.10.1
(@] PGA Pressurized. . ... .... 2.12.4:7.2
PGA Storage < s s s s+ s 6 506 s 2.12.4.9
Octopus Cable . . .« ¢ v v v v v v v 4.1.2,1 PGA Unpressurized
Operational Instrumentation. .. 2.8.3.1.1 (Ventilated) . . . . . v v v v v .. 2:12: 4. 71
Operational Limitations and Pilot's Flight Data File. . ... . 2.12.7:2
Restrictions (G&N). ... .. ... 2.2.1.4 Pitch, Roll and Yaw Electronic
Operational Modes (G&N Control Assemblies . ... .... 2.3.4.3
System) « o s s v s mww s s w8 s 2425 U, Ls 1 Power Conversion . ... ...... 2.6,2.3
Operations (Restraint Power Consumption Data. ... .. 2.5.8.3
Harness) . ..o v v vuueenn 2.12.6.1.2 Power Consumption Data. ... .. 2.5.3.53
‘ Operational Use Crewman Power Distribution. . ... ... .. 2.6.3.6
Optical Alignment . ...... 2,12.3,3,3 Power Distribution. .. ....... 2.6.2.4
Operational Usage Power Generation .......... 2.6.2.2
Commander's and Pilot's Power Requirements ........ 2.6.4.2
Data File &« s o wme s 0w we o 2.12.7.4.1 Powered Flight (Earth
Operational Use Orbital) swsewss s 65050 2.3.3.3

(Drinking Water) ... ...... 2.12,9.2
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Title Para. No. Title Para. No.
Premodulation Processor R
(PMP) Equipment. . . ... ... 2:8.3.2.5
Pressure Regulator Rate Gyro Assembly. ........ 2.3.4.1
Assembly . . .. .o v v 2.4,2,1.3 RCS Electrical Heaters. .. ... 2:5.2,3.4
Pressure Regulator Recovery Requirements
Assembly . . . ... ool 2:5:2.153 (Bioassays) .+ « s swwws wwsns 4.2.2.4
Pressure Relief Valves. ... .. 2:5:2.1.5 Recovery Requirements
Pressure Suit Circuit (Calcium Balance) . .. ...... 4,2.4.4
Subsystem . .... ... 000, 2.7.3.2 Recovery Requirements
Pressure Suit Circuit (Cytogentic Blood Study) ... .. 4.2.5.4
Subsytem . . ..o vt v oo 2.7.4.3 Recovery Requirements
Pressure Versus Temperature (Bone Demineralization) . .. .. 4.2.3.4
Measuring System .. ... .... 2.5.2.4 Recovery Requirements
Pressurization Subsystem (Ergometer) « v o oo w06 0 63 s 4,2.6.4
(RCS): s s s sawwwausniossss i 2:5,2.1 Recovery Requirements
Pressurization Subsystem (Metabolic) v v v v v v v v v v v v w s 4.2.7.4
(RCS).w o w s iwams s smois s 2.5.7.1 Recovery Requirements
Pressurization Subsystem (Orbital Frog) « « o o s o 6 s w5 o » 4.3.1.4
(SPS)w cssssenasasnes s 2.4.2.1 Recovery Requirements
Propellant, In-Line Filters ... 2.5.2.2 (Phonocardiogram). . . .. .. .. 4.2.1.4
Propellant Isolation Shutoff Recovery Requirements
Valve. v v v v v v v o v v v v v oo 2:.5:2:.2:3 (Pulmonary) s « s o s s 55 v 5 4.2.8.4
Propellant Isolation Shutoff Recovery Requirements
Valves v v v v v v v v v v o v oo v 2;:5: 123 (Trapped Particle) . . . ... ... 4.3.3.4
Propellant Jettison. . . . . ... .. 2.5.7.4 Recovery Requirements
Propellant Solenoid Injection (X-Ray Astronomy) ........ 4.3.4.4
Control Valves (Fuel and Recovery Requirements
OxidiZeT) o v v v o v o o o o o s 5 2i D Ta3al (Zero G - Single Human Cell). . 4.3.2.4
Propellant Solenoid Injector Recovery Tracking......... 2:8.2:3%2
Control Valves (Fuel and Recovery Voice
Oxidizer) o v v v v v v v v v oo o 2.5.2.3.1 Communications .. ....... 2:.8.2.1.4
Propellant Subsystem . . ... ... 2.4.2.2 RF Electronics Equipment
Propellant Subsystem . . ... ... 2:5:7:2 Group s s « e 65 5 5 8 5 8% 6 e 6w 2.8.3.3
Propellant Subsystem . . ... ... 2:5.2.2 RHEB Auxiliary Food
Propellant Tanks . . . . . ... .. 2.4.2.2.1 Compartment Drawer . ¢ 24.12.10.2,2
Propellant Utilization and Rotational Controls ... ...... 2.3.4.6
Gauging Subsystem (PUGS). .. .2.4.2.10
Propellant Utilization Valve. . 2.4.2.10.3 S
Pulse-Code Modulation
Telemetry Equipment S-Band Power Amplifier
(PCM-TLM) + v v v v v eeen 2.8.3.2.3 Equipment .. ........... 2.8.3.3.5
S/C Attitude (G&N) ... ..... 2.2.1.4.1
Q S/C Attitude Change . . . ... ... 2.3.6.1
SCS Attitude Control. . ... ... 2.3.3.2.3
Quantity Computing and S/C Controls and Displays. .. .. 1.1.2.3
Indicating System Test . ... 2.4.2.10.2 SCSDelta V. o v v v v v v v oo v v 2.3.3.3.2
Quantity Sensing, Computing SCSEntry............... 2.3.3.4.2
and Indicating System . .. .. 2.4.2.10.1 S/C Intercommunications .2.8.2.1.2
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Title Para. No. Title Para. No.
SCS Local Vertical. .. ...... 2.3.3.2.4 TowelS. v v v v v vt v v v v v 2.12.11.1.5
Seat Adjustment Directions .. 2.12.5.3.6 Tracking and Ranging . . .. .. .. 2.8.,2.3
Second Stage . . . . v v v vt i e . 1.2.1.2 Translation Controls. . .. ..... 2.3.4.7
. Senior Pilot's Flight Data
File. ... ..o 2.12.7.3 U
Sequential Events Control
System . ..., 000000, 2.9.2.1 Unified S-Band Equipment
Sequential Events Control (USBE). v v v v v i et v e v e v 2.8.3.3.4
System Major Components. ... 2.9.3.1 Unified S-Band Operations. .. .. 2.8.2.4
Shirtsleeve Environment . .. .. 2.12.4.2 Unified S-Band System ... .. .. 2.8.5.3
Signal Conditioning Up-Data Link (UDL)
Equipment (SCE) ......... 2.8.3.2.2 Equipment .. ........... 2.8.3.2.8
S/M Jettison Controllers. . . . . 2.9.3.1.4 Up-Data Reception . . . . ..... 2.8.2.2.3
Spacecraft LEM Adapter Usage (Workshelf) . ... ... 2.12.8.4.1
Separation Mechanism ... .. 2.9.3.1.6
Spacesuit "ON" v
Environment . . ... ... .. .. 2.12.4.7
SPS Electrical Heaters . . . . .. . 2.4.2.8 Velocity Change Indicator ... .. 2.3.4.10
Stowage Food .. .......... 2.12.10.2 VHF/AM Transmitter-
Stowage Medical Kit .. .... 2.12,12.3,2 Receiver Equipment .. .. ... 2.8.3.3.1
; Storage (Restraint Harness). . 2.12.6.1.3  VHF/FM Transmitter
. Stowage Survival Kit. ... .. .. 2.12.13.1 Equipment .. ........... 2:8:3.3.3
Storage (Tool Set). v v v v v v v ... 2.12.8.3 VHF/2-KMC Omni-Antenna
Subsystems (SCS). ....... i o v 203D Equiptient, o s o v 506 5.5 ¢ & 5 0 a 2.8.3.4.1
Survival Equipment ......... 1,128 VHF Recovery Antenna
Survival Kit Container Equipment « <« 505 56 56 5.5 s 2.8.3.4.3
Operatio wwiwiweseosssss 2,12.13.2 VHF Recovery Beacon
Equipment « s 0 0s oo 2.8.3.3.
T Voice Communications . . ... .. 2.8.2.1
Voice and Data Equipment
"T" Handle (Tool C) . . ..... 2.12.8.1.6 GIOUD & o 5 o 5 @ s 605 5.6 5 6 610 0 2.8.3.2
Tank Propellant Feed Lines. .. 2.4.2.2.2 Voice Recorders . ....... 2.8.3.2.10
Telemetry Measurements .. ... 2,.2.1.5
Television (TV) Equipment ... 2.8.3.2.4 w
Ten Inch Driver (Tool H). ... 2.12.8.1.3
Tether (Toolset). . . . ... ... 2.12.8.2.1 Water-Glycol Coolant
Thrust Chamber Assembly ... 2.5.7.3.3 Subsystem ..... WE s E s e 2.7.3.4
Thrust Mount Assemblies .. ... 2.4.2.9 Water-Glycol Coolant
Thrust Vector Control. . ... .. 2.3.2:1:3 Subsystem. . . . ... ... .. 2.7.4.5
Thrust Vector Control Water Impact . . ........... 1.4.1.7
. Subsystem . ............ 2:3.2:3:3 Water Supply Subsystem ...... 2.7.4.6
Tissue Dispensers . ... ... 2.12.11.1.6 Water Supply Subsystem ...... 2.7.3.5
TLM Transmission and Waste Management ......... 1.1.2.7
Storage ... ..., 2.8:.2.2,2 Waste Management System 2.7.4.7
Torque Wrench (Tool A) . ... 2.12.8.1.1 Weightless Crewman Restraint
Torso and Glove Storage . . 2.12.4.9.1 Sandals .. .......0.... 2:12.6.2:1
o
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Title Para. No.
Weightless Restraint . ...... 2.12,6.2
Wet Cleansing Cloth . . . . .. 2:12:,11,1,3
Windows and Shades . . ... ... 1.1.2:4.5
Window Shades (CFE) . .. .. ... 2612 3a1
Workshelf Assembly . ....... 2.12.8.4
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