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APOLLO OPERATIONS HANDBOOK 

EXPERIMENTS AND SCIENTIFIC EQUIPMENT DA T A 

NOTE: A crewmember lyi ng on his side 
on the center couch con easily 
operate the air lock and deploy 
the 5018 canister. 

CANISTER IS STOWED 
UNDER RH COUCH 
IN COMPARTMENT T 

STANDPIPE 
INDEX 

EXTENSION 

S018 TELESCOPIC CANISTER ROD SOCKET 

(SHOWN EXTENDED) 

Figure 4-16. S018 Micrometeorite Collection 

EXPERIMENTS AND SCIENTIFIC EQUIPMENT 

!STER IS DEPLOYED 
THROUGH SCIENTIFIC 
EXPERIMENTS AIR LOCK 
ON CREW ACCESS HATCH 
INNER HATCH COVER 

SM-2A-962A 
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A/C 
ACCEL 
ACCUM 
ACE 

ACK 
ADA 

ADAP 
ADJ 
AESB 

AF 
AF 
AGAA 

AGC 

AGC 
AGCU 

AMPL 
AMS 
ANAL 
ANLG 
ANT 
ASD 
ASI 
AS/GPI 

-\TT 
ATT 
AUTO 
AUX 
AVC 

BAT 
BCD 
BCN 
BECO 

SM2A-03-SC014 

APOLLO OPERATIONS HANDBOOK 

APPENDIX A 

APPENDIX A 

SYMBOLS AND DEFINITIONS 

Audio center 
Ace elerometer 
Accumulator 
Accepta:Q.ce checkout 

equipment 
Acknowledge 
Angular differentiating 

accelerometer 
Adapter 
Adjust 
Aft equipment storage 

bay 
Audio frequency 
Atmospheric flight 

BIOMED 
BLWR 
BMAG 

BPC 
bps 
Btu 
BUR 
BURR 
BURP 
BURY 

CA (OH)z 
CAUT/WARN 

Attitude gyro accelerom- cb 
eter assembly 

Apollo guidance 
computer 

Automatic gain control 
Attitude gyro coupling 

unit 
Amplifier 
Apollo mission simulator 
Analyzer 
Analog 
Antenna 
Apollo standard detonator 
Apollo standard initiator 
Attitude set/gimbal 

position indicator 
Attenuator 
Attitude 

cc 
ccw 
CDU 
CF 
CFE 

cfm 
CG 
CHGR 
CIR & SEP 

CM 
CMD 
C/M RCS 

COMP 
Automatic COMP 
Auxiliary COMPR 
Automatic volume control COND 

Battery 
Binary coded decimal 
Beacon 
Booster engine cutoff 

COND 
CONT 
CO 2 
CPC 
cps 
CRYO 

SYMBOLS AND DEFINITIONS 

Biomedical 
Blower 
Body-Mounted attitude 

gyro 
Boost protective cover 
Bits per second 
British thermal unit 
Backup Rate 
Backup Rate roll 
Backup rate pitch 
Backup rate yaw 

Calcium hydroxide 
Caution and warning 
Circuit breaker 
Cubic centimeter 
Counterclockwise 
Coupling display unit 
Coasting flight 
Contractor -furnished 

equipment 
Cubic feet per minute 
Center of gravity 
Charger 
Hz circulation, water 

separation centrifuge, 
and glycol circulation 

Command module 
Command 
Command module reac-

tion control system 
Compressor 
Computing 
Compressor 
Condenser 
Conditioner 
Control 
Carbon dioxide 
Cold plate clamp 
Cycles per second 
Cryogenic 
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CSM 

css 
GTE 
C/W 
cw 
cw 
C &WS 

db 

DISP /AGAA/ECA 

DDP 
DECR 
DEMOD 
DET 
DISCH 
DPST 
DSE 
DSIF 

DSKY 

EGA 

ECO 
ECS 

ECU 

EDS 

EEG 

Eig 
EKG 
ELS 
ELSC 

EMERG 

Emg 
EMS 
ENC 
ENG 

Eog 
EPS 

SM2A-03-SC014 
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APPENDIX A 

Command and servic e 
modul e 

Computer subsystem 
Central timing equipment 
Caution and w arning 
Clockwise 
Continuous w ave 
Caution and warning 

system 

Decibel 
Display and attitude gyro 

accelerom eter assem­
bly and electronic 
control assembly 

Data distribution panel 
Decrease 
Demodulate 
Detector 
Discharge 
Double-pole single-throw 
Data storage equipment 
Deep space instrumenta-

tion facility 
Display and keyboard 

Electronic control 
assembly 

Engine cutoff 
Environmental control 

system 
Environm ental control 

unit 
Emergency det e ction 

system 
Electroencephalogram 
Voltage-inner gimbal 
Electrocardiogram 
Earth landing system 
Earth landing system 

controller 
Emergency 
Voltage-middle gimbal 
Entry monitor subsystem 
Encode 
Engine 
Voltage-outer gimbal 
Electrical powe r 

subsystem 

ESS 
EVA 

EVAP 
EVL 

EXH 

F 
F/C 
FCSD 

FCSM 

FDAI 

FLSC 

FM 
FOV 
FQR 

FWD 

g 
GFAE 

GFE 

GFP 

GLY 
GMBL 
GMT 
G&N 

GNz 
GSE 

g/v 

HBR 
H e 
HEX 
HF 
HI 
HT EXCH 

Hz 
HzO 

SYMBOLS AND DEFINITIONS 

Essential 
Extra vehicular 

activity 
Evaporator 
Egocentric v isua l 

localization 
Exhaust 

Fue l 
Fue l cell 
Flight Crew Support 

Division (MSC) 
Flight combustion 

stability m onitor 
Flight dir ec t o r a ttitude 

indic ato r 
Flexible linea r - shaped 

charge 
Frequency modulation 
Fie ld of view 
Flight qualifica t ion 

r eco rd e r 
Forward 

Gravity 
Government-furnished 

airborne equipm ent 
Gove rnm ent-furnish e d 

equipm ent 
Governm ent-furnished 

parts 
Water-glycol 
Gimbal 
Greenwich mean time 
Guidance and navigation 
Gaseous nitrog en 
Ground support 

e quipm e nt 
Gravity v s veloc ity 

High-bit rate 
H elium 
H exagonal 
High fr e quency 
High 
H eat exchang e r 
Hydrogen 
Wate r 
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HTRS 

ICDU 

res 

IGN 
IMU 

INCR 
IND 
INSTR 
INT 
INV 
ips 
IRIG 

ISOL 
ISS 
I / U 

JETT 

kbps 
kc 
kmc 
KOH 

lb/hr 
lb 'min 
LBR 
LCC 
LEB 
LM 
LES 
LET 
LH 
LHEB 
LHFEB 

LIQ 
LLOS 
LO 
LOR 
LOS 
LTG 
LV 
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APPENDIX A 

Heate rs MA 
MAN 

Ine rtial coupling display MANF 
unit MAX 

Intercommunication me 
system mes 

Ignition MCT 
Inertial measurement MDC 

unit 

Increase 
Indicator 
Instrumentation 
Inte r phone 
Inv e rt e r 
Inche s per second 
Inertial reference 

integrating gyro 

Isolation 
Inertial subsystem 
Instrument unit 

J e ttison 

Kilobits per second 
Kilocycle 
Kilomegacycl e 
Potassium hydroxide 

Pounds per hour 
Pounds per minute 
Low-bit rate 
Launch control center 
Lower equipment bay 
Lunar module 
Launch escape syste m 
Launch escape tow e r 
Left-hand 
LH equipment bay 
LH forward equipment 

bay 
Liquid 
Landmark line of sight 
Low 
Lunar orbit rendezvous 
Line of sight 
Lighting 
Launch vehicle 

MED 
MESC 

MGMT 
MIN 
MMH 

mmHg 
MN A 
MN B 
MSC 

MSD 
MDF 
MSFN 

MSL 
MSM 
MTRS 
MTVC 

MULTI 

NIA 
NB 
NCS 

NON ESS 
NRZ 
Nz 
NzH4 
NzO4 

OCDU 

OL 
OMNI 

SYMBOLS AND DEFINITIONS 

Mast e r 
Manual 
Manifold 
Max imum 
Megacycles 
Megacycles per second 
M emory cycle -time 
Main display console 
Medium 
Master events sequence 

controller 

Management 
Minimum 
Monomethylhydrazine 

(fuel) 
Millimeters of mercury 
Main bus A 
Main bus B 
Manned Spac ec raft 

Center ( NASA) ( Clear 
Lake, T exas ) 

Monitor selection d ecod e r 
Mild detonating fus e 
Manned space fli ght 

netwo rk 
Mean seal l evel 
Monitor selector matrix 
Motors 
Manual thrust vec tor 

control 

Multiplexer 

Not applicable 
Navigational base 
Navigator communication 

station 

Noness ential 
Nonreturn to zero 
Nitrogen 
Hydrazin e (fuel) 
Nitrogen tetroxide 

( oxidizer) 

Optics coupling display 
unit 

Overload 
Omnidirectional 
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osc 
oss 
ox 
OXID 

Oz 

PA 
PAM 

PART 
PCM 
PCVB 

PECA 

PF 
PGA 

PGNS 

pH 

PIP 

PIPA 

PKG 
PL 
PLSS 

PLV 
PM 
PMP 
POT 
pp 

pps 
PRESS 
PRF 

PR!, PRIM 
PRN 
PROG 
PROP 
PRR 
PSA 
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APPENDIX A 

Oscillator 
Optics subsystem 
Oxidizer 
Oxidizer 
Oxygen 

Power amplifier 
Pulse amplitude 

modulation 
Partial 
Pulse-code modulation 
Pyro continuity verifi-

cation box 
Pitch electronic central 

assembly 
Powered flight 
Pressure garment 

assembly 
Primary guidance and 

navigation system 
Alkalinity to acidity 

content (hydrogen ion 
concentration) 

Pulsed integrating 
pendulous 
( accelerometer) 

Pulsed integrating 
pendulous 
accelerometer 

Package 
Postlanding 
Portable life support 

system 
Postlanding ventilation 
Phase modulation 
Premodulation processor 
Potable 
Partial pressure 
Pulses per second 
Pressure 
Pulse repetition 

frequency 
Primary 
Pseudo-random noise 
Program 
Propellant 
Pulse repetition rate 
Power servo 

assembly 

psi 
psia 

psid 

psig 

PTT 
PU 
PUGS 

PWR 
PYRO 

QTY 

RAD 
RBC 
RCS 
RCSC 

RCVR 
REC 
REGA 

RECT 
RECY 
REG 
RESVR 
REV 
RF 
RGA 
RH 
RHEB 
RHFEB 

RLSE 
RLY 
RMT, RMTE 
RNG 
RTC 
RUPT 
RZ 

S-
S/C 
SCE 

SCIN 

SYMBOLS AND DEFINITIONS 

Pounds per square inch 
Pounds per square inch 

absolute 
Pounds per square inch 

differential 

Pounds per square inch 
gauge 

Push - to-talk 
Propellant utilization 
Propellant utilization 

and gauging subsystem 
Power 
Pyrotechnic 

Quantity 

Radiator 
Red blood cell 
Reaction control system 
Reaction control system 

controller 
Receiver 
Receive 
Roll electronic control 

assembly 
Rectifier 
Recovery 
Regulator 
Reservoir 
Reverse 
Radio frequency 
Rate gyro assembly 
Right-hand 
RH equipment bay 
RH forward equipment 

bay 
Release 
Relay 
Remote 
Ran ge 
Real-time commands 
Interrupt 
Return to zero 

Saturn stage ( prefix) 
Spacecraft 
Signal conditioner 

equipment 
Scimitar-notch 
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scs 

SCT 
SEC 
SECS 

SENSE 
SEP 
SEP 
SEQ 
SHA 
SIG 
SIG COND 
SLA 

SLOS 
SM 
SMJC 

S/M RCS 

SNSR 
sov 
SPDT 
SPL 
SPS 

SPST 
SQG 
SSB 
Sw 
SXT 
SYNC 
SYS 

TBD 
T/C 
TC 
TEC 
TEMP 
TFL 
TK 
TLC 
RLM, T / M 

SMZA-03-SC0 14 
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APPENDIX A 

Stabilization and control T / R 
syste m 

Scanning telescope 
Secondary 
Sequential events control 

system 
Sensing 
Separation 
Space electronic package 
Sequencer 
Sidereal hour angle 
Signal 
Signal conditioner 
Spacecraft lunar-

module 
adapter 

Star line of sight 
Service module 
Service module jettison 

controller 
Service module reaction 

control system 
Sensor 
Shutoff valve 
Single-pole double-throw 
Sound pressure level 
Service propulsion 

system 
Single -pole single -throw 
Sequencer generator 
Single sideband 
Switch 
Sextant 
Synchronize 
System 

To be determined 
Telecommunications 
Transfer control 
Transearth coast 
Temperature 
Time from launch 
Tank 
Translunar coast 
Telemetry 

TTE 
TV 
TVC 
TWR 

UDL 
UDMH 

UHF 
UPTL 
USBE 

USBS 
USM 

UV 
UVMS 

VAC 
vco 

VDC 
VHF 
vox 
V/V 

WMS 

XDUCER 
XFMR 
XMTR 
XCVR 
XPONDER 

YECA 

Zn 

SYMBOLS AND DEFINITIONS 

Transmit/receive 
Time-to-event 
Television 
Thrust vector control 
Towe r 

Up-data link 
Unsymmetrical dimethyl 

hydrazine (fuel) 
Ultra high frequency 
Up-link telemetry 
Unified S-band 

equipment 
Unified S-band system 
Service module 

umbilical 
Undervoltag e 
Urine volume measure­

ment system 

Volts ac 
Voltage controlled 

oscillator 
Volts de 
Very high frequency 
Voice-ope rated relay 
Valve 

Waste management 
system 

Transduc e r 
Transformer 
Transmitter 
Transceiver 
Transponder 

Yaw electronic control 
assembly 

Zinc 

Differential pressure 
Differential velocity 
Phase 

Mission _____ Basic Date 17 Oct 1966 Change Date ______ _ Page _.....,_A~-~S~(~A.:...-6_ 



• 
• 

• 

• 
• 

SM2A-03-SC014 

APOLLO OPERATIONS HANDBOOK 

ALPHABETICAL INDEX 

The following index consists of all subparagraphs not included in the table of 
contents. They are arranged in alphabetical order and location paragraph numbers 
are given. This index includes material from sections 1 through 4 only. 

Title 

A 

Ablative Combustion Chamber 
Abort Loads .. . 
AC and DC Data ..... . 
Accelerometer ..... . 
Adapter Handle ( Tool E) 
Aft Compartment ..... 
Antenna Equipment Group 
Antennas ......... . 
Apollo Reference Axes .. 
Ascent (SCS) ........ . 
Attitude Control Subsystem 
Attitude Gyro Accelerometer 

Assembly ........... . 
Attitude Referenc e Susbystem. 
Attitude Set/ Gimbal Position 

Para. No. 

2. 4. 2. 5 
1.4.1.3 
2. 6. 4. 1 

2.3.4.2.2 
2.12.8.1.2 

1.1.2.9 
2.8.3.4 
2. 8. 5. 1 
2.3.2.2 
2. 3. 3. 1 

2. 3.2 .3.2 

. 2. 3. 4. 2 
2.3.2.3.1 

Indicator . . . . .. . .. . . .. . 2. 3. 4. 9 
Audio Center (A/C) Equipment. 2. 8. 3. 2. 1 
Automatic Attitude Control. . 2. 3. 2. 1. 2 
Auxiliary Electronic Control 

Assembly ... .. . 

B 

Batteries ...... . 
Battery Charger .. . 
Bio instrumentation 

Accessories Kit .. 
Biomedical Preamplifier 

Instrument Assembly .. 

. 2. 3. 4. 4 

2. 6. 3. 2 
2. 6. 3. 5 

2. 12. 12. 2. 4 

2. 12. 12. 2. 3 
Bi-Propellant Valves ... 
Bi-Propellant Valve Assembly . 

2.4.2.3.7 
. 2. 4. 2. 3 
2.3.2.2.1 
2.3.4.2.1 
. 1. 4. 1. 2 

Body Axes ............. . 
Body-Mounted Attitude Gyros. 
Boost. . . . . . . . . . . .... 

C 

C& WS General Data .. 
C&WS Power Consumption 

Data ............ . 
Cabin Pressur e Controls .. 

.2.10.5.1 

.2.10.4.1 
1.1.2.4.6 

Title Para. No. 

Cabin Pres sure Rates 2.7.5.4 
Cabin Pressure and Temperature 

Control Subsystem . . . . . . . . . 2. 7 r 4. 4 
Cabin Pressure and Temperature 

Control Subsystem . . . . . . . 2. 7. 3. 3 
Cabin Repressurization Rates 
C-Band Beacon Antenna 

Equipment ..... . 
C-Band Transponder 

Equipment ..... . 
Canard Subsystem .. 
Central Timing Equipment 

(CTE) ........... . 
Check Valve Assemblies 

2. 7. 5 . 5 

2.8.3.4.4 

2.8.3.3.6 
2.9.3.3.2 

2.8.3.2.9 
2.5.2.1.4 

Check Valve Assemblies 2. 4. 2. 1. 4 
Cleansing of Teeth Oral 

Hygiene Assembly . . 2. 12. 11. 1. 2 
CM Impact Attenuation 

System. . . . . . . . . . . . . . . . 2. 12. 5. 2 
C/M Mechanical Controls . . . . 1. 1. 2. 4 
C / M Reaction Control System 

Controllers ........... 2.9.3.1.3 
C/M-S/M Separation 

Mechanism ..... . 
Coasting Flight ( Earth 

Orbital) ........ . 
Cobra Cable T Adapter 
CO2 Se nsor ....... . 
Combustion Chamber . 
Commander's Flight Data 

File ............ . 
Communications Helmet 
Computer Subsystem ... 
Constant Wear Garment 

(CWG) .......... . 
Constant Wear Garment 

Electrical Adapter ... 
Contents Survival Kits . 
Control Capabilities (SCS) 
Couch Attenuation Struts . 
Crew Access Hatch Covers 

2.9.3.1.5 

. 2. 3. 3. 2 

. 4.1.2.2 
2.7.3.2.1 
2.5.2.3.3 

2.12.7.1 
2.12.4.5 

2.2.1.2.3 

.2.12.4.3 

.2.12.4.6 
2.12.13.3 
. 2. 3. 2. 1 
1. 1. 2. 4. 2 
1.1.2.4.3 
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Titl e 

Crew Compartment 
Crew Couch Attachments 
Crew Couch Component 

D e scription ..... . 
Crew Couch Controls 
Crew Equipment and 

Equipment Bays ... 
Crew Couch Positions. 
Crew Couch Structure. 
Crew Couch System 

Description ..... . . 
Crew Couches General 
Crewman P a rticipation 

(Bioassays) ...... . 
Crewman Participation. 

( Calcium Balance ) ... 
Crewman P articipation 

( Cytogent ic Blood Study) 
C r ewman P a rticipat ion 

(Bone Demineralization) 
Crewman P articipat ion 

( Ergometer) ..... . 
Crewman P art ic ipa ti on 

(Metabolic ) ..... . . 
Crewman Participation 

(Negative Pr e ssur e) . 
Crewman P ar ticipa tion 

(Orbital Frog) ..... 
Crewman Participation 

( Photo cardiogram) .. 
Crewman Participation 

( Pulmonary) ..... . 
Crewman Participation 

( Trapped Particle) .. 
Crewman Participation 

(X-Ray Astronomy ) .. 
Crewman Participation 

( Zero G - Single Human Cell) 
Crewman Restraint Harness. 
Crewman Sleeping Restraint. 
Crewman Optical Alignment 

Sight ( COAS) ... 
Cryogenic Storage 
Cryogenic Storage 

Subsystem .... 

D 

"D" Ring Extension Handle 

P ara. No . 

.. 1.1.2.2 
2.12.5.3.2 

2.12.5.3.4 
1.1.2.4.1 

. 1.1.2.5. 
2.12.5 . 3 . 3 
2.12.5.3.1 

.2.12.5.3 

. 2.12 .5.1 

4. 2. 2. 3 

4 .2.4. 3 

4. 2. 5. 3 

4. 2. 3. 3 

4 . 2. 6. 3 

4.2 .7. 3 

4 . 2. 9. 3 

4. 3. 1. 3 

4.2 .1. 3 

4 .2. 8 . 3 

4 . 3.3 . 3 

4 . 3 . 4 .3 

4 . 3. 2. 3 
2.12.6.1.1 
2 .1 2 . 6 .2. 3 

2. 1 2.3 . 3 
2. 6. 3. 1 

2. 6. 5. 2 

(Tool N) . ... . ......... 2. 12. 8. 1. 9 

Title 

Data Operations ( T / C) ..... . 
Data Storage Equipment (DSE). 
Data Storage Equipment .... 
D e scription and Use Survival 

Kit Components ....... . 
D escription - Crew 

Compartment ......... . 
Description (Crewman Optical 

Alignment) ....... . 
D escription Inflight Tool 

Set and Workshelf 
Description Medical 

Supplies ....... .... .. . 
Description P ersonal Hygiene. 
Description Spacesuit 

Assembly .... . 
Design Data (RCS) 
Design Data (RCS) 
D e sign Data (SPS) 
Diaphragm Bur st 

Isolation Valve . 
Dime nsions - Crew 

Compartment . ...... . 
Display and Attitude Gyro 

Accelerometer Assembly 
E l ectronic Control Assembly 

Distribution Plumbing . ... . 
Distribution Plumbing .... . 
Distribution Plumbing (RCS) 
Distribution Plumbin g .... 
Drinking Water Subsystem . 
Dry Cleansing C l oth .. 

E 

Earth Impact ....... . 
Earth Landing Subs ystem 
E arth Landing System . 
Earth L and ing System 

Controllers ...... . 
ECS Caution Notes .. . 
ECS Caution P lacards 
ECS General D ata ... 

P ara . No . 

. 2. 8 . 2. 2 
2.8.3.2.6 
. 2. 8. 5. 2 

2. 12. 13 . 3 . 1 

2.12.2.1 

2.12.3.3.3 

2.12.8.1 

2.12. 12. 1 
2.12.11.1 

2.12.4.1 
2. 5. 3. 1 
2. 5. 8. 1 
2. 4 . 3 . 1 

2.5.7.2.2 

2.12.2.2 

. 2. 3 . 4. 5 
2.5.2.1.6 
2.5.2.2.4 
2.5.7.1.6 
2.5.7.2.4 
. 2.12.9.1 

2 .12.11.1.4 

1. 4 . 1. 6 
2.9.3.4 
2.9.2.4 

2.9.3.1.2 
2. 7. 5. 2 

ECS Power Consumption Data 
ECS-Waste Management System 

2. 7. 5. 1 
2. 7. 5 . 3 
2.7.4.8 

Interface ............ . 
Elec trical P ower Distribution 
Electrical P ower Distribution 
Electrical P ower Distribution 

2. 7.3.6 
2. 8 . 3 . 5 
2. 7. 3. 7 

(C &W) . . . . . . . . . . . . . . . . 2. 10. 3. 1 
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Title 

Electrical Power Distribution 
(S GS) . .. . .. . 

Emergency D etect ion System 
Emergency Detection System 
Emergency Wrench (Tool B). 
End Wrench (T oo l F). 
En ergy Storage .. . 
Engine Assemblies. 
E n g in e Assembly .. 
Engine Injector ... 
Engin e Solenoid Inj ector Valve 

Temperature Control 
System .. . ....... . 

Engine Propellant Lines 
Engin e Thrusting L og ic . 
Engine Thrust ON-OFF 

Control . .. .. .... . 
Engine Thrust ON-OFF 

Logic. 
Entry 
Entry 
Equipm e nt Description 

(Bioassays) . ..... . 
Equipment Description 

(Bone Demin erali zation) 
Equipment Description 

(Calcium Balanc e ) . ... 
Equipment Description 

Para No. 

.2.3.4.11 

. 2. 9. 2. 2 

. 2. 9. 3 . 2 
2.12.8.1.5 
2.12.8.1.7 

2. 6. 2. 1 
2. 5. 2. 3 
2. 5. 7. 3 
2.4.2.4 

2. 5. 7. 3 . 5 
2.4.2.3.8 
. 2. 5. 2. 5 

2.4.2.10.4 

2.5.7.3.6 
2.3.3.4 
1. 4. 1. 5 

4. 2. 2. 1 

4.2.3. 1 

4.2.4. 1 

(Cytog ent ic Blood Study) ..... 4. 2. 5 . 1 
E quipme nt D escr iption 

(Ergometer ) ............. 4. 2. 6. 1 
Equipm e nt Description 

( Phonocardiogram) . 4 .2 .1.1 
Equipment Description 

(Metabolic) 4. 2. 7. 1 
Equipment Description 

( Micrometeorite ) 4. 3. 5. 1 
Equipment Description 

(Negative Pressure) 4. 2. 9. 1 
Equipment Description 

(Orbital Frog) 4.3.1.1 
Equipment Description 

(Pulmonary) 4. 2. 8 . 1 
Equipment Description 

(Trapped P articles ) 4. 3. 3 . 1 
Equipment D esc ription 

(X- Ray Astronomy). 4. 3. 4. 1 

Title 

Equipm ent D escription 
(Z ero G - Single Human 
Cell) ........... . 

Error Codes ....... . 
E xper im e nt Procedures 

(Bio as says) ....... . 
Experiment Proc ed u res 

(Bon e Demineralization) 
E x p eriment Procedures 

(C a l cium Balance) . ... . 
E x p er im e nt Proc edu res 

( Cytogenti c Blood Study) 
E xperim e nt Proc e dures 

(Ergometer ) 
E x p er im ent Pro cedur es 

(Metaboli c ) 
E x p er im ent Procedures 

(Micrometeorite) 
Experiment P rocedur es 

(Negative Pressure) 
E x p eriment Procedures 

(Orbital Frog) 
Exp eriment P rocedures 

(Trapped P art icles) 
E xper im ent Proc ed ur es 

Phonocardiogram) 
Experiment Procedures 

( Pulmonary) 
E xperiment Procedures 

(X-Ray Astronomy). 
E xperiment Procedures 

P ara. No . 

. .. 4. 3. 2. 1 
2.2.1.2.3.1 

4 .2. 2.2 

4 .2.3 . 2 

4.2.4.2 

4 . 2.5.2 

4.2 .6.2 

4.2. 7.2 

4. 3. 5 . 2 

4.2.9.2 

4. 3 . 1. 2 

4.3.3.2 

4 .2.1.2 

4.2 . 8 .2 

4.3.4 .2 

( Zero G - Single Human Cell) . 4 . 3 . 2. 2 
E xternal Atte nuation. . . . 2. 12. 5. 2. 1 
E xternal Viewing Mirrors 

( CF E) ....... . . 

F 

First Stage ....... . 
Flight Combustion Stability 

Monitor (FCSM) 
Flight Coveralls (GFP) 
Flight Director Attitude 

Indicator ...... . 
Flight Qualification 

Instrumentation .. 

2.12.3.2.2 

1.2.1.1 

2.4.2.7 
.2.12. 4.4 

. 2 . 3. 4 . 8 

2.8.3.1.2 

Mission _____ Basic Date __ 1_7_0_c_t_l_9_6_6_ Change Date ______ _ Page __ I_-_3 ___ _ 



SM2A-03-SC014 

APOLLO OPERATIONS HANDBOOK 

Title 

Flight Qualification 
Record ( FQR) 

Food and Water .. . 
Food Use ...... . 
Forward Access Hatch 

Cover .......... . 
Forward Compartment 
Four Inch Driver ( Tool L) 
Fuel Cell Power Plants . 
Fuel Cell Power Plants . 
Fuel Tank ......... . 
Functional Descr iption 

Guidance &: Navigation 
Functional Description 

(Int erior Lighting) .. 
Functional Description 

(Uprighting System) 

G 

Gas Chromatograph . 
Gaseous Nitrogen (GHZ) 

Pressure Vessels. 
General (TLM) ..... . 
Gimbal Actuator .. .. . 
GNz Ball Valve Actuators 
GNz Pressure R e gulators 
GNz Relief Valves . . 
GNz Solenoid Control 

Valves ........ . 
G&:N Attitude Control 
G&:N Delta V .... . 
G&:N Entry ..... . . 
G&:N Local Vertical . 
Guidance and Navigation 

Station Restraint 

H 

Hardware Power and Signal 
Cables ...... . 

Heat Exchangers .. 
Helium Check Valve 

Assembly ..... . 
Helium Isolation (Squib 

Operated) Valve .... 

Para. No. 

2.8.3.2.7 
. 1.1.2.6 
2. 12.10. 1 

1.1.2.4.4 
. 1.1.2.1 

2.12.8.1.4 
. 2. 6. 3. 3 
. 2. 6. 5. 1 
2.5.2.2.2 

. 2.2.1.1 

2.11.4.1 

2.11.5.1 

2.7.3.2.2 

2.4.2.3.1 
. 2. 8 . 5. 4 
2.4 . 2 . 9.1 
2.4.2.3.6 
2.4.2.3.3 
2.4.2 . 3.4 

2.4.2.3.5 
2.3.3.2.1 
2.3.3.3.1 
2 . 3 .3.4 . 1 
2.3.3.2.2 

2.12 . 6.2.2 

. 4. 1.2. 4 
2.4.2 . 1.6 

2.5.7.1.4 

2.5 . 7.1.2 

Title 

Helium Isolation Valve ... 
Helium Pressure Regulator 

Assembly ........ . 
Helium Pressure Relief 

Valve .......... . 
Helium Pressurizing Valves. 
Helium Relief Valve .... 
Helium Supply Tank (RCS) 
Helium Tanks ....... . 
Helium Tank Supply (RCS) 
Helmet Storage .... 
HF Recovery Antenna 

Equipment ........ . 
HF Transceiver Equipment 
High "G" Load Restraints 

I 

Inflight Toolset Storage 
Pouch and Toolset 
Drawer ........ . 

Inflight Toolset Tether 
In-Flight Tracking and 

Ranging ..... . 
In-Flight Voice 

Communications. 
Inj e ctor ...... . 
Injector ...... . 
Injector Pre- Valves 
Instrumentation Equipment 

Group . .... ... . 
Interior Finish Crew 

Compartment .... 
Internal Attenuation . 
!MU Operation (G&:N) 

Inertial Subsystem .. 
Internal Viewing Mirrors 

(CFE) . 
Inverters ..... . 

L 

Launch 
Launch Escape System 
LEE Food Stowage 

Compartment ... .. 

Para. No . 

2.5.2.1.2 

2.5.7.1.3 

2.4.2.1.5 
2.4.2.1.2 
2.5.7.1.5 
2.5.7.1.1 
2.4.2.1.1 
2.5.2.1.1 

2.12.4.9.2 

2.8.3.4.2 
2.8.3.3.2 
2.12.6.1 

2.12.8.3.1 
2.12.8.1.8 

2.8.2.3.1 

2.8.2.1.3 
2 . 5.2.3 . 2 
2.5.7.3 . 2 
2.4.2.3.2 

. 2. 8 . 3. 1 

2.12.2.3 
2.12.5.2.2 
2.2.1.4.2 

. 2. 2. 1. 2. 1 

2 .1 2.3 . 2.1 
.. 2. 6. 3. 4 

1. 4. 1. 1 
2.9. 2 . 3 

2 . 12. 10. 2. 1 
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Title 

LES Motors ... 
LHEB Food Storage 

Compartment .. 

M 

Major Components Subsystem 
Description G&N .... 

Manual Attitude Control . 
Manual Delta V (MTVC) .. 
Master Events Sequencer 

Controllers ........ . 
Mechanical Adjustments Crew 

Para. No. 

. 2.9.3.3.1 

2. 12. 10. 2. 3 

. 2. 2. 1. 2 
2.3.2.1.1 
2.3.3.3.3 

2.9.3.1.1 

Couch . . . . . . . . . . 2. 12. 5 . 3 . 5 
Medical Kit Additional 

Usage . 
Metabolic Data .... . 
Mirrors ......... . 
M iscellaneous Storage 

Toolset ........ . 
Monitor Mode 
Monitoring Equipment 

(Medical Supplies) . 

Navigations Axes 
Nozzle Extension 
Nozzle Extension 

N 

0 

2. 12. 12. 3. 3 
. 2. 7. 4. 1 
2.12.3.2 

2.12.8.3.2 
.2.3.3.1.1 

2. 12.12. 2. 1 

2.3.2.2.2 
2.5.7.3.4 
. 2.4.2.6 

Octopus Cable . . . . . . . . . . . 4. 1. 2. 1 
Operational Instrumentation. 2. 8. 3. 1. 1 
Operational Limitations and 

Restrictions ( G&N). . . . . 2. 2. 1. 4 
Operational Modes (G&N 

System) . . . . . . . . 2. 2. 1. 1. 1 
Operations (Restraint 

Harness) . . . . . . . 2. 12. 6. 1. 2 
Operational Use Crewman 

Optical Alignment 2. 12. 3. 3. 3 
Operational Usage 

Commander's and Pilot's 
Data File........... 2.12.7.4.1 

Operational Use 
(Drinking Water) 2.12.9.2 

Title 

Operational Use lnflight 
Toolset ........ . 

Operational Use Senior 
Pilot's Data File 

Optical Subsystem ... 
Optics Base Axes 
Optics Operation (G&N). 
Oxidizer Tank ..... . 
Oxidizer Tank (RCS) .. . 
Oxygen Hose Umbilical . 
Oxygen Supply Subsystem 
Oxygen Supply Subsystem 

p 

Para. No. 

2.12.8 . 2 

2. 12. 7. 4. 2 
2. 2. 1. 2. 2 
2.3.2.2.3 
2.2.1.4.3 
2.5.2.2.1 
2.5.7.2.1 

2. 12. 4. 10. 2 
2. 7. 3. 1 

... 2. 7. 4. 2 

Packaging Medical Kit 2. 12. 12. 3. 1 
Performance Data (RCS) 2. 5. 8. 2 
Performance Data (RCS) ... 2. 5. 3. 2 
Personal Biomedical S ensors 

Instrument Assembly . 2. 12. 12. 2. 2 
Performance and Design 

Data (G&N) . . . . . . .. 2. 2. 1. 3 
Personal Radiation 

Dosimeters 
PGA and CWG Electrical 

Adapter Cables ..... . 
PGA Components ..... . 
PGA Connecting Equipment 
PGA Description ..... 
PGA Electrical Adapter 
PGA Pressurized .. 
PGA Storage ..... 
PGA Unpressurized 

(Ventilated) ........... . 
Pilot's Flight Data File .... . 

2. 12.12. 2. 5 

. . 4. 1. 2. 3 
2.12.4.8.1 
. 2. 12.4.10 
. .2.12.4.8 

2. 12. 4. 10. 1 
2.12.4.7.2 
. .2.12.4.9 

2.12.4.7.1 
2.12.7.2 

Pitch, Roll and Yaw Electronic 
Control Assemblies .. . 

Power Conversion .... . 
Power Consumption Data. 
Power Consumption Data. 
Powe r Distribution. 
Power Distribution .. 
Power Generation .. 
Power Requirements 
Powered Flight (Earth 

Orbital) ....... . 

2. 3. 4. 3 
2.6.2.3 
2. 5. 8. 3 
2. 5. 3. 3 
2.6.3.6 
2.6.2.4 
2. 6. 2. 2 
2.6.4.2 

2. 3. 3. 3 
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Title Para. No. 

Premodulation Processor 
(PMP) Equipment. 2.8.3.2.5 

Pressure Regulator 
Assembly .............. 2. 4. 2. 1. 3 

Pressure Regulator 
Assembly. . . . . . 2. 5. 2. 1. 3 

Pressure Relief Valves. 2. 5. 2. 1. 5 
Pressur e Suit Circuit 

Subsystem ..... . 2. 7. 3. 2 
Pressure Suit Circuit 

Subsytem ...... . 2. 7. 4. 3 
Pressure Versus Temperature 

Measuring System . . . . 2. 5. 2. 4 
Pressurization Subsystem 

(RCS) .................. 2. 5. 2. 1 
Pressurization Subsystem 

(RCS)... . . . . . . . . . . 2. 5. 7. 1 
Pressurization Subsystem 

(SPS) ............ . 
Propellant, In-Line Filters 
Propellant Isolation Shutoff 

Valve ............. . 
Prope llant Isolation Shutoff 

Valves ............ . 
Propellant Jettison ..... . 
Propellant Solenoid Injection 

Control Valves (Fuel and 

2. 4. 2. 1 
2.5.2.2.5 

2.5.2.2.3 

2.5.7.2.3 
. 2. 5. 7. 4 

Title 

R 

Rate Gyro Assembly ... 
RCS Electrical Heaters. 
R e covery Requirements 

(Bioassays) ...... . 
Recovery Requirements 

(Calcium Balance) ... 
Recovery Requirements 

(Cytogentic Blood Study) 
Recovery Requirements 

(Bone D emineralization) 
Recovery Requirements 

(Ergometer) ...... . 
Recovery Requirements 

(Metabolic) ....... . 
Recovery Requirements 

(Orbital Frog) 
Recovery Requirements 

(Phonocardiogram). 
Recovery R e quirements 

(Pulmonary) 
Recovery Requirements 

(Trapped Particle) 
Recovery Requirements 

(X-Ray Astronomy) 
Recovery Requirements 

Para. No. 

. 2. 3. 4. 1 
2.5. 2.3.4 

4.2.2.4 

4.2.4.4 

4.2.5.4 

4.2.3.4 

4.2.6.4 

4. 2. 7. 4 

4.3.1.4 

4. 2. 1. 4 

4.2.8.4 

4.3.3.4 

4.3.4.4 

Oxidiz e r) ........... . . . 2.5.7.3.l (Zero G - Single Human Cell). 4.3.2.4 
2.8.2.3.2 Propellant Solenoid Injector 

Control Valves (Fuel and 
Oxidiz er) ...... . 

Prope llant Subsystem 
Propellant Subsystem 
Propellant Subsystem 
Propellant Tanks ... 
Propellant Utilization and 

Gauging Subsystem (PUGS). 
Prop ellant Utilization Valve. 
Pulse-Cod e Modulation 

Telemetry Equipment 

2.5.2.3.1 
2.4.2.2 

. 2. 5. 7. 2 

. 2. 5. 2. 2 
2.4.2.2.1 

.2.4.2.10 
2.4.2.10.3 

(PCM-TLM) . . . . . ..... 2. 8. 3. 2. 3 

Q 

Quantity Computing and 
Indicating System Test 2. 4. 2. 10. 2 

Quantity Sensing, Computing 
and Indicatbg System. . . . 2. 4. 2. 10. 1 

Recovery Tracking. 
Recovery Voice 

Communications ..... . 
RF Electronics Equipment 

Group ......... . 
RHEB Auxiliary Food 

Compartment Drawer 
Rotational Controls . 

s 

S-Band Power Amplifier 
Equipment 

S / C Attitude ( G &:N) 
S/ C Attitude Change 
SCS Attitude Control. 
S/ C Controls and Displays . 
SCS Delta V ......... . 
SCS Entry .......... . 
S/ C Intercommunications 

2.8.2.1.4 

. 2. 8. 3. 3 

2. 12. 10. 2. 2 
... 2. 3. 4. 6 

2 .8 .3.3.5 
2.2.1.4.1 
. 2. 3. 6. 1 
2 .3 .3.2.3 
. 1. 1. 2. 3 
2 .3 .3.3.2 
2 .3 .3.4.2 
2.8.2.1.2 
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Title 

SCS Local Vertical. 
Seat Adjustment Directions 
Second Stage .. . . ... . . 
Senior Pilot's Flight Data 

File ............. . 
Sequential Events Control 

System .......... . 
Se quential Events Control 

System Major Compon ents . 
Shirtsleeve Environme nt 
Signal Conditioning 

Equipment (SCE) .... 
S/M Jettison Controllers . 
Spacecraft LEM Adapter 

Separation Mechanism 
Spacesuit "ON" 

Environm ent ..... . 
SPS Electrical Heaters 
Stowag e Food ..... . 
Stowag e Medical Kit .. 
Storage (Restraint Harness) . 
Stowage Survival Kit . 
Storage (Tool Set) .. 
Subsystems (SCS) . .. 
Survival Equipment . 
Survival Kit Container 

Operation 

T 

"T" Handle ( Tool C) ..... . 
Tank Propellant Feed Lines. 
Telemetry Meas u rements . 
T e levision (TV) Equipment 
Ten Inch Driver ( Tool H) .. 
T ether (Tools et ) . . ..... . 
Thrust Chamber Assembly 
Thrust Mount Assemblies 
Thrust Vector Control. 
Thrust Vector Control 

Subsystem ...... . 
Tissue Dispens er s .. . 
TLM Transmission and 

Stor ag e ......... . 
Torque Wr e n ch (Tool A) 
Torso and Glove Storage 

Para. No . 

. 2.3.3.2.4 
2.12.5.3.6 

. 1.2.1.2 

2.12.7.3 

2 . 9. 2. 1 

2. 9. 3. 1 
2.12.4.2 

2.8.3.2.2 
2.9.3.1.4 

2.9.3.1.6 

2.12.4.7 
. 2. 4. 2. 8 
2. 12. 10. 2 

2. 12. 12. 3 . 2 
2.12.6.1.3 

2. 12. 13. 1 
.2.12.8.3 

2. 3. 2. 3 
. 1. 1. 2. 8 

2. 12 . 13 . 2 

2.12.8.1.6 
2.4.2.2.2 

. . 2. 2. 1. 5 

. 2.8.3.2.4 
2.12 .8. 1. 3 
2.12.8.2.1 
2.5.7.3.3 
. 2.4.2.9 
2.3.2.1.3 

2.3.2.3.3 
2.12~ 11.l. 6 

. 2. 8. 2. 2. 2 
2.12.8.1.1 
2.12.4.9.1 

Mission Basic Date 17 Oct 1966 -----

Titl e P ara . No. 

Towels ...... . 
Tracking and Ranging 
Translation Controls. 

2. 12 . 11.1. 5 
2. 8 . 2. 3 

. .. 2. 3. 4 . 7 

u 

Unified S-B and Equipment 
( USB E) ... ........ . 

Unified S-Band Operations. 
Unified S-B a nd System 
Up-Data Link (UDL) 

Equipment .... 
Up-Data Reception 
Usage (Workshelf) 

V 

Vel ocity Change Indicator 
VHF/ AM Transmitter ­

Receiver Equipment . 
VHF/ FM Transmitter 

Equipment ...... . 
VHF/2-KMC Omni-Antenna 

Equipment ........ . 
VHF Recovery Antenna 

Equipment ...... . 
VHF Recovery Beacon 

Equipment ...... . 
Voice Communications 
Voice and Data Equipment 

Group ..... . 
Voice Recorders . 

w 

Water -Glycol Coolant 
Subsystem . . . . . . . .... 

Wate r-Glycol Coolant 
Sub system .... .. . 

Water Impact .... . 
Water Supply Subs ystem 
Water Supply Subs y st em 
Waste Management 
Waste Management System 
Weightless Crewman Restraint 

2.8.3.3.4 
2.8.2.4 

. 2. 8. 5. 3 

2.8.3.2.8 
2.8.2.2.3 

2 .12. 8 . 4.1 

.2.3.4.10 

2.8.3.3.1 

2.8.3.3.3 

2.8.3.4.1 

2.8.3.4.3 

2.8.3.3.7 
2. 8. 2. 1 

2. 8 . 3 . 2 
2.8.3.2.10 

2.7.3.4 

2.7.4.5 
1. 4. 1. 7 
2.7.4.6 
2. 7. 3 . 5 
1. 1. 2. 7 
2.7.4.7 

S andals . ; ............ 2. 12 . 6 . 2. 1 
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Title 

Weightless Restraint 
Wet Cleansing Cloth . 
Windows and Shades . 
Window Shades (CFE) 
Workshelf Assembly 
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Para. No. 

2.12.6.2 
2.12.11.1.3 

1.1.2.4.5 
.2.12.3.1 
.2.12.8.4 
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