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APOLLO NEWS REFERENCE

An object, molecule, or spacecraft needs almost
seven miles per second to escape from Earth
completely. To accomplish this same feat from the
surface of the Moon requires only one point five.
This means that, pound for pound, it is some
twenty-five times easier to escape Selene than
Earth. Because of this, and the fact that Luna is
eternally exposed to space, our Moon will
undoubtedly become a launching platform
unequalled in the solar system.

It is on the Moon that a spacecraft-launching
system impractical on any other planet can be

tapping of the atom, this narrow siiver arrow will
become Man’s means of travel to the limits of this
system and beyond. Visible from Earth by even
simple telescopes, this shining strip of steel will
hurl, without resistance from the airless lunar
surface, capsules containing medicines, materials,
and products developed on the Moon, to Earth. Its
power will accelerate and fling into the emptiness,
manned craft to journey to the planets, carrying
exploration of these captives of the sun to its
logical conclusion: the acquisition of these places,
too, for Man. Finally, from the timeless lunar
landscape, with the almost unlimited capacity of
this device anchored to the Moon, the instruments

used. A catapult, a gleaming steel and concrete
bow, will stretch across the miles of lonely lunar
wilderness. Powered by the sun or man-made

of Man will rise around her curving, silent arc,
and fall across the Night which separates the stars.
And someday, men will follow,

THE AUTHOR

Richard Hoagland is a former staff lecturer and
Curator of Astronomy and Space Science at the
Springfield Museum of Science in Massachusetts.
He subsequently was Assistant Director of the
Gengars Science Center and Planetarium at
Children’s Museum, Hartford, Conn., and devised
several major programs to modernize planetariums
in the U.S. His innovations include techniques
described as “a major breakthrough in the field of
planetarium programming and simulation” in the
fournal Sky and Telescope. A writer and lecturer,
Mr. Hoagland is a consultant on astronomy and
space science to museums, planetaria, and the
aerospace and broadcasting industries.
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Abort Electronics Assembly GN-44
Abort Guidance Path GN-29
Ascent Engine Control GN-33
Attitude Control GN-31
Descent Engine Control GN-32
Translation Control GN-32
Abort Guidance Section GN-14, GN-19
Equipment GN-43
Abort Electronics Assembly GN-44
Abort Sensor Assembly GN-43
Data Entry and Display
Assembly GN-44
Aft Equipment Bay LV-6
Alignment Optical Telescope GN-36
Lights L-3
Antenna Assembly
Landing Radar GN-48
Rendezvous Radar GN-48
Apollo Lunar Module, Brief History B8-5
Apollo Spacecraft AS-1
Ascent Engine Control
Primary Control GN-29
Abort Control GN-33
Ascent Engine Control and
Operation MP-15
Ascent Oxygen Tanks EC-19
Ascent Propellant Tank
Pressurization LV-17
Ascent Propulsion Section
Engine Assembly MP-18
Equipment MP-21
Combustion Chamber Assembly
and Nozzle Extension MP-22
Helium Pressure Regulator
Assemblies MP-21
Injector Assembly MP-22
Propetlant Storage Tanks MP-21
Valve Package Assembly MP-22
Functional Description MP-15
Pressurization Section MP-15
Propellant Feed Section MP-18
Ascent Stage AS-1, LV-2
Ascent Stage Electrical
Control Assemblies EP-4
Ascent Stage Water Tanks EC-22
Ascent Water Valve EC-23
Atmosphere Revitalization
Section EC-4, EC-7
Equipment EC-16
Suit Circuit Assembly EC-16
Cabin Air Recirculation
Assembly EC-18
Attitude and Translation
Control Assembly GN-46
Attitude Control GN-26, GN-31
Attitude Controller Assemblies GN-45
Automatic Tracking Mode GN-24
Batteries
Ascent Stage EP-4
Descent Stage EP-2

INDEX

Burst Diaphragm Assembly EC-19 Rate Gyro Assembly GN-47
Burst Disk Assembly MP-12 Thrust/Translation Control
Bypass Oxygen Pressure Relief Assembiies GN-45
Valve EC-19 Controls and Displays CcD-1
Coolant Accumulator EC-24
Coolant Pump EC-24
Cabin Air Recirculation Coolant Regenerative Heat
Assembly EC-9,EC-18 Exchanger EC-25
Equipment EC-18 Coupling Data Unit GN-35
Cabin Fans EC-19 Crew Compartment LV-3
Cabin Heat Exchanger EC-18 Crew Life Support CPE-7
Cabin Gas Return Check Valve EC-17 Crew Miscellaneous Equipment CPE-12
Cabin Heat Exchanger EC-18 Crew Personal Equipment CPE-1
Cabin Pressure Switch EC-22 Crew Support and Restraint
Cabin Relief and Dump Valves EC-21 Equipment CPE-9
Cabin Repressurization and Crew Water System CPE-7
Emergency Oxygen Valve EC-21 Crewman Optical Alignment
Cabin Temperature Control Valve EC-24 Sight (COAS) CPE-10
Carbon Dioxide Partial
Pressure Sensor EC-18
Caution and Warning Electronics Data Entry and Display Assembly GN-44
Assembly 1-6 Data Storage Electronics Assembly 1-6
Check Valves EC-23 Deadface Relay Box EP-b
Circuit Breaker and EPS Deployment and Downlock
Control Panels EP-5 Mechanism, Landing Gear Lv-11
CO3 Canister Selector Valve and Descent Engine Control
CO2 and Odor Removal Canisters EC-17 Primary Control GN-29
Cold Plates and Rails EC-25 Abort Contrbl GN-32
Combustion Chamber and Descent Engine Control Assembly GN-47
Nozzle E xtension MP-14, MP-22 Descent Engine Operation and
Command Module AS-2 Control MP-6
Communications C-1 Descent Oxygen Tank EC-19
Communications Carrier CPE-3 Descent Propellant Tank
Communications Equipment Cc-8 Pressurization LV-16
Digital Uplink Assembly c-9 Descent Propellant Tank Venting LV-16
Ranging Tone Transfer Descent Propulsion Section MP-1
Assembly c-9 Equipment MP-12
S-Band Erectable Antenna C-10 Combustion Chamber and
S-Band In-flight Antennas C-10 Nozzle Extension MP-14
S-Band Power Amplifier Cc8 Fuel/Helium Heat Exchanger MP-12
S-Band Steerable Antenna C-10 Flow Control Valves MP-14
S-Band Transceiver Cc-8 Gimbal Ring and Gimbal
Signal Processor Assembly C-9 Drive Actuators MP-15
VHF EVA Antenna C-10 Propellant Quantity
VHF In-flight Antennas C-10 Gaging System MP-12
VHF Transceiver c-9 Propellant Shutoff
Functional Description c8 Valve Assemblies MP-13
In-flight Communications Cc-3 Propellant Storage Tanks MP-12
Lunar Surface Communications C-5 Supercritical Helium Tank MP-12
Computer Control and Reticle Throttle Valve Actuator MP-13
Dimmer Assembly GN-38 Variable-Area Injector MP-14
Computer Subsection GN-18 Functional Description MP-6
Contractors CO-1 Engine Assembly MP-9
Control Electronics Section GN-14, GN-19 Pressurization Section MP-6
Equipment GN-45 Propellant Feed Section MP-6
Attitude and Translation Descent Stage AS-2,LVv-8
Control Assembly GN-46 Descent Stage Electrical
Attitude Controller Control Assemblies EP4
Assemblies GN-45 Descent Stage Water Tank EC-22
Descent Engine Control Descent Water Valve EC-22
Assembly GN-47 Digital Uplink Assembly c9
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Display and Keyboard
Manual Operation
Computer Control
Docking Aids and Tunnel Hardware
Docking Tunnel
Docking Lights
Docking Target
Drogue Assembly

Early Apollo Scientific
Experiments Payload (EASEP)
Passive Seismometer
Solar Wind Experiment
Laser Ranging Retro-Reflector
Earth Side (LM-CSM)
Communications
Earth Side (LM-MSFN)
Communications
Electrical Power
Equipment
Ascent Stage Batteries
Ascent Stage Electrical
Control Assemblies
Circuit Breaker and EPS
Control Panels
Deadface Relay Box
Descent Stage Batteries
Descent Stage Electrical
Control Assemblies
Inverters
Relay Junction Box

Sensor Power Fuse Assemblies

Functional Description
Electronics Assembly
Landing Radar
Rendezvous Radar
EMU Waste Management System
Engine Assembly
Ascent
Descent
Environmental Control Subsystem
Equipment
Atmosphere Revitalization
Section
Heat Transport Section
Oxygen Supply and Cabin
Pressure Control Section
Water Management Section
Functional Description
Atmosphere Revitalization
Section
Cabin Air Recirculation
Assembly
Heat Transport Section
Oxygen Supply and Cabin
Pressure Control Section
Water Management Section
Equipment Stowage
Evans, L. J.
Explosive Devices
Ascent Propeilant Tank
Pressurization
Descent Propellant Tank
Pressurization

IN-2

GN-41
GN-41
GN-43
CPE-10
LvV-6
L-2
CPE-10
CPE-10

CPE-13
CPE-13
CPE-13
CPE-13

c-3
EP-1
EP-2
EP4

EP4

EP-5
EP-S
EP-2

EP4
EP-5
EP-5
EP-5
EP-2

GN-48
GN-48
CPE-8

MP-18
MP-9
EC-1

EC-16

EC-16
EC-24

EC-19
EC-22
EC4
EC-7

EC-9
EC-13

EC-9
EC-11
LV-5
LV-13
Lv-17

LV-16

Descent Propellant Tank

Venting LV-16
Landing Gear Deployment LV-16
RCS Propellant Tank

Pressurization Lv-16
Stage Separation Lv-17

Explosive Valves RC-10
Exterior Lighting L-1
Extravehicular Mobility Unit CPE-1
Far Side (LM-CSM)

Communications C-5
Fecal Device CPE-8
Feedwater Loop (PLSS) P-3
Flight Control and the

Lunar Module GN-9
Floodlighting L-2
Flow Control Valves MP-14
Food Preparation and

Consumption CPE-7
Forward Hatch Lv-4
Fuel/Helium Heat Exchanger MP-12
Gavin, J. G. B-2
Gimbal Ring and Gimbal Drive

Actuators MP-15
Grumman, Brief History B-5
Guidance and the Lunar Module GN-8
Guidance, Navigation, and Control GN-1

Equipment GN-33
Functional Description GN-16
Introduction GN-6
Guidance, Navigation, and
Control Subsystem GN-11
Abort Guidance Section GN-14
Control Electronics Section GN-14
Landing Radar GN-15
Primary Guidance and
Navigation Section GN-13
Rendezvous Radar GN-15
Guidance, Navigation, and
Control Subsystem Equipment GN-33
Abort Guidance Section GN-43
Control Electronics Section GN-45
Landing Radar GN-48
Primary Guidance and

Navigation Section GN-33

Rendezvous Radar GN-48
Heat Transport Section EC-4, EC-13
Equipment EC-24
Cabin Temperature
Control Valve EC-24
Cold Plates and Rails EC-25
Coolant Accumulator EC-24
Coolant Pump EC-24
Coolant Regenerative Heat
Exchanger EC-25
Primary Coolant Filter EC-24
Sublimators EC-25
Suit Temperature
Control Valve EC-25
Heaters, RCS RC-12
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Helium Pressure Regulator
Assemblies
High-Pressure Oxygen Controt
Assemnbly
Burst Diaphragm Assembly
Bypass Oxygen Pressure
Relief Valve
High-Pressure Oxygen Regulator
Overboard Relief Vatve

Inertial Alignment
Inertial Measurement Unit
Inertial Reference Integrating
Gyros
Inertial Subsection
In-flight Communications
Earth Side (LM-CSM}
Earth Side (LM-MSFN)
Far Side (LM-CSM)
In-flight Data Package
Injector Assembly
Inner Gimbal
Instrumentation
Equipment
Caution and Warning
Electronics Assembly
Data Storage Electronics
Assembly
Subsystem Sensors

MP-21

EC-19
EC-19

EC-19
EC-19
EC-19

GN-25
GN-33

GN-34
GN-16

C-3

C-3

C-5
CPE-12
MP-22
GN-34
1-1

1-5

1-6

1-6
-5

Signal Conditioning Electronics

Assembly 1-5
Functional Description -3
Integrally Lighted Components L-2
Integrated Thermal Micrometeoroid
Garment CPE-3
Interfaces Lv-12
Interior Lighting L-2
Inverters EP-5
Kelly, T. H. B-4
Ladder Lv-12
Landing Gear LV-10
Landing Gear Deployment LV-16
Landing Radar GN-15, GN-21
Equipment GN-48
Antenna Assembly GN-48
Electronics Assembly GN-48
Lighting L-1
Equipment L-1
Alignment Optical
Telescope Lights L-3
Docking Lights L-2
Exterior Lighting L-1
Floodlighting L-2
Integrally Lighted
Components L-2
Interior Lighting L-2
Lunar Contact Lights L-2
Optical Sight Reticle Light L-3
Portable Utility Lights L-3
Tracking Light L-2
Functional Description L-1
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Liquid Cooling Garment CPE-1
LM Guidance Computer GN-39
LM Guidance Computer Control
Mode GN-24
LM Manufacturing B-7
Lunar Contact Lights L-2
Lunar Module AS-1
Lunar Surface Communications C-5
Main Propulsion MP-1
Ascent Propulsion Section
Controi and Operation MP-15
Equipment MP-21
Functional Desctiption MP-15
Descent Propulsion Section
Control and Operation MP-6
Equipment MP-12
Functional Description MP-6
Introduction MP-4
Medical Equipment CPE-8
Middle Gimbal GN-34
Midsection LV-5
Modularized Equipment
Stowage Assembly CPE-13

Navigation and the Lunar Module GN-6

Navigation Base GN-33
Optical Sight Reticle Light L-3
Optical Subsection GN-18
Quter Gimbal GN-34
Overboard Relief Valve EC-19
Overhead Hatch LV-6
Oxygen Control Module EC-20
Cabin Repressurization and
Emergency Oxygen Valve EC-21
Oxygen Demand Regulators EC-20
PLSS and Oxygen Tank
Shutoff Valves EC-20
Oxygen Purge System CPE-5, P-1
Oxygen Supply and Cabin
Pressure Control Section EC-4,EC-9
Equipment EC-19
Ascent Oxygen Tanks EC-19
Cabin Pressure Switch EC-22
Cabin Relief and Dump
Valves EC-21
Descent Oxygen Tank EC-19
High-Pressure Oxygen
Control Assembly EC-19
Oxygen Control Module EC-20
Oxygen-Ventilating Circuit (PLSS) P-4
Personal Hygiene Items CPE-8
Platform LV-12
PLSS and Oxygen Tank
Shutoff Valves EC-20
PLSS Remote Control Unit CPE-5
Portable Life Support System CPE-4, P-1
Functional Description P-1
Primary Oxygen Supply P-1
Oxygen-Ventilating Circuit P-1

Water Transport Loop P-2
Feedwater Loop P-3
Space Suit Communication System P-3
Oxygen Purge System P-4
Portable Utility Lights L-3
Power and Servo Assembly GN-35
Pressure Garment Assembly CPE-1
Pressurization Section
Ascent MP-15
Descent MP-6
Reaction Control RC-8
Primary Coolant Filter EC-24
Primary Coolant Loop Cold Plates
and Rails EC-15

Primary Evaporator Flow Valve No.1 EC-24
Primary Evaporator Flow Valve No.2 EC-24
Primary Guidance and

Navigation Section GN-13, GN-16
Computer Subsection GN-18
Equipment GN-33

Alignment Optical Telescope GN-36
Computer Control and

Reticle Dimmer Assembly GN-38
Coupling Data Unit GN-35
Display and Keyboard GN-41
Inertial Measurement Unit GN-33
LM Guidance Computer GN-39
Navigation Base GN-33
Power and Servo Assembly  GN-35
Pulse Torque Assembly GN-35

Signal Conditioner Assembly GN-36

Inertial Subsection GN-16
Optical Subsection GN-18
Primary Guidance Path GN-25
Ascent Engine Control GN-29
Attitude Control GN-26
Descent Engine Control GN-29
Inertial Alignment GN-25
Translation Control GN-28
Primary Oxygen Supply (PLSS) P-1
Primary Strut, Landing Gear LV-10
Probe Assembly CPE-10
Propellant Feed Section
Ascent Engine MP-18
Descent Engine MP-9
Reaction Control RC-8

Propellant Quantity Gaging System MP-12
Propellant Quantity Measuring

Device RC-10
Propellant Shutoff Valve
Assemblies MP-13
Propellant Storage Tanks
Ascent Engine MP-21
Descent Engine MP-12
Reaction Control RC-11
Propellant Tank Pressurization
Ascent Lv-17
Descent LV-16
Reaction Control Lv-16

Pulse-Code-Modulation and
Timing Electronics Assembly 1-6

Pulse Integrating Pendulous
Accelerometers

Puise Torque Assembly

GN-34
GN-35

? twmman

Quick Reference Data

Communication C-1
Electrical Power EP-1
Environmental Control EC-1
Guidance, Navigation, and
Controt GN-1
Instrumentation -1
Lighting L-1
Lunar Module LV-1
Main Propulsion MP-1
Reaction Control RC-1
Ranging Tone Transfer Assembly c-9
Rate Gyro Assembly GN-47
RCS Qperation RC-5
Reaction Control RC-1
Equipment RC-10
Explosive Valves RC-10
Heaters RC-12
Propeliant Quantity
Measuring Device RC-10
Propellant Storage Tanks RC-11
Thrust Chamber Assemblies RC-11
Functional Description RC-5
Pressurization Section RC-8
Propellant Feed Section RC-8
RCS Operation RC-5
Thruster Section RC-9
Thruster Selection, Operation,
and Control RC-5
Reaction Control Subsystem
Propellant Tank Pressurization LV-16
Relay Junction Box EP-5
Rendezvous Radar GN-15, GN-23
Equipment GN-48
Antenna Assembly GN-48
Electronics Assembly GN-48
Functional Description GN-23
Modes GN-24
Reticle, Alignment Optical
Telescope GN-37
S-Band Erectable Antennas c-10
S-Band In-flight Antennas C-10
S-Band Power Amplifier Cc-8
S-Band Steerable Antenna Cc-10
S-Band Transceiver c-8
Secondary Coolant Loop Coid
Plates and Rails EC-16
Secondary Evaporator Flow Valve  EC-24
Secondary Struts, Landing Gear LV-1t
Sensing Probe, Lunar Surface Lv-11
Sensor Power Fuse Assemblies EP-5
Sensors, Instrumentation -5
Service Module AS-4
Signal Conditioner Assembly GN-36
Signal Conditioning Electronics
Assembly 1-5
Signal Processor Assembly Cc-9
Slew Mode GN-24
Space Suit Communication
System {PLSS) P-3
Stage Separation LVv-17
IN-3
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Sublimators EC-26 Suit Temperature Control Valve, VHF In-flight Antennas c-10
Suit Circuit Assembly EC-16 Suit Circuit Assembly EC-18 VHF Transceiver Cc-9
Cabin Gas Return Check Valve EC-17 Supercritical Helium Tank MP-12
Carbon Dioxide Partial Water Control Module EC-22
Pressure Sensor EC-18 Tape Recorder 1-6 Ascent Water Valve EC-23
CO2 Canister Selector Valve Thermal and Micrometeoroid Check Valves EC-23
and CO7 and Odor Removal Shield, Ascent Stage LV-7 Descent Water Valve EC-22
Canisters EC-17 Thermal and Micrometeoroid Primary Evaporator Flow
Fans EC-17 Shield, Descent Stage Lv-9 Valve No. 1 EC-24
Gas Diverter Valve EC-16 Throttle Valve Actuator MP-13 Primary Evaporator Flow
Heat Exchanger Ec-17 Thrust/Translation Controller Valve No. 2 EC-24
Isolation Valve EC-18 Assemblies GN-45 Secondary Evaporator Flow
Regenerative Heat Exchanger EC-17 Thrust Chamber Assemblies RC-11 Valve EC-24
Retief Valve EC-16 Thruster Section RC-9 Water Pressure Regulators EC-24
Sublimator EC-17 Thruster Selection, Operation, Water Tank Selector Valve EC-23
Temperature Control Valve EC-18 and Control RC-5 Water Management Section
Water Separators EC-17 Tracking Light L-2 Equipment EC-4,EC-11,EC-22
Water Separator Selector Vaive EC-17 Translation Control GN-28, GN-32 Ascent Stage Water Tanks EC-22
Suit Circuit Fans EC-17 Tripp, R. H. B-3 Descent Stage Water Tanks EC-22
Suit Circuit Heat Exchanger EC-17 Water Control Module EC-22
Suit Circuit Regenerative Heat Water Quantity Measuring Device EC-22
Exchanger EC-17 Umbilical Assembly CPE-7 Water Pressure Regulators EC-24
Suit Circuit Relief Valve EC-16 Uplock Assembly, Landing Gear LV-11 Water Quantity Measuring Device EC-22
Suit Circuit Sublimator EC-17 Water Separators EC-17
Suit Gas Diverter Valve EC-16 Water Separator Selector Valve EC-17
Suit Isolation Valve EC-18 Valve Package Assembly MP-22 Water Tank Selector Valve EC-23
Suit Temperature Control Valve, Variable-Area Injector MP-14 Water Transport Loop (PLSS}) P-3
Heat Transport Section EC-25 VHF EVA Antenna c-10 Windows Lv-4

FINITS
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