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Interfaces . . . . . . . . . . . . . . . . . 
Major Component/Functional Description 
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Descent Propellant Tank Prepressurization 
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Direct Mode . . . . . . . . . 
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Docking Aids . . . . . . . . . . . . 
Docking Aids and Tunnel Hardware 
Docking Drogue 
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Docking Lights . . . . . . 
Docking Probe . . . . . . 
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Docking Target . . . . . 
Docking Tunp.el . . . . . 
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Drogue Assembly . . . . . . . . . • 
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ED Batteries . . . . . . . • 
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ALPHABETICAL INDEX (cont) 

Introduction . . . • . • . . . • . • . . . 
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Operational Limitations and Restrictions 
Performance and Design Data 
Telemetry Measurements . . 

EPS Stages of Operation .... 
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Failure Modes . . . . . 
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External Power and Signal Interface 
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Extravehicular Mobility Unit . 
Extravehicular Visor Assembly 
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Failure Modes 
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Guidance, Navigation, and Control Subsystem 
Instrumentation Subsystem • 
Lighting .........•• 
Reaction Control Subsystem 

2.5-35 
2. 11-12 
2.11- 17 
2. 2- 173 
2.2-164 
2.2-168 
2.11-19 
2.11-13 
2.11-17 
2.11-18 
2.9-52 
2.3-41 
2.3-13 

2.6-39 
2. 6-10 
2. 6-9 
2. 6-1 
2.6-23 
2.6-48 
2. 6-42 
2.6-48 
2.5-20 
2.8-15 
2. 8-19 

2.8-19 
2.8-3 
2. 8-2A 
2.8-1 
2.8-15 
2.8-22 
2.8-21 
2.8-22 
2.3-42 
2.3-16 
2.10-1 
2. 2-80 
2. 5-1 
2.11-6 
2. 11-6 
2.11-1 
2. 11-7 

2.2-138 

2.3-48 
2.7-39 
2.3-26 
2. 5-30 
2. 6-39 
2. 8-20 
2.2-191 
2.9-75 
2.10-12 
2. 4-19 

Page __ C_-_6 __ Mission LM 4 Basic Date 15 June 1968 Change Date 15 September 1968 
----------

• 
• 

• 

• 
•• 



• 
• 

• 

• 
• 

LMA 790- 3- LM 4 
APOLLO OPERATIONS HANDBOOK 

SUBSYSTEMS DATA 

ALPHABETICAL INDEX (cont) 

Fan/Motor Assembly . . . . . . . . • . • 
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Fecal Containment System . . . . • . . • 
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Fine Temperature Controller 
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Frequency Countdown Subassembly 
Frequency Modulator . . . . . . • 
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Fuel and Oxidizer Shutoff Valves . . 
Fuel and Oxidizer Tanks . . • . . . 
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Functional Description 
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Environmental Control Subsystem 
Explosive Devices Subsystem . . . 
Guidance, Navigation, and Control Subsystem 
Instrumentation Subsystem . 
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General Operation, Landing Radar . . . • • . • . • 
General Operation, Rendezvous Radar . • . . . . . 
General Operation, RR Transponder . . . • . • . . 
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Gimbal Ring and Gimbal Drive Actuators 
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2.11-11 
2. 2-162A 
2.11-19 
2.11-11 
2. 2-22A 
1-19 
2.2-162A 
2.10-9 
2.3-23 
2.2-80 
2.11-17 
1-17 
1-6A 
2.2-161 
2.2-171 
2.2-165 
2.2-165 
2.9-31 
2.3-24 
2.4-17 
2.4-19 
2. 3-18 

2.3-34 
2.7-2 
2.3-2 
2. 5-3 
2. 6-10 
2.8-4 
2.2-7 
2.9-2 
2.10-1 
2.4-5 

2.2-80 
2.2-31 
2. 2-100 
2.2-86 
2.2-94 
2. 2-188 

2. 2-112 
2.2-186 
2.2-24 
2.3-25 
2.9-51 
2.2-7 
2.2-7 
2.2-7 
2.2-7 
2.2-8 
2.2-6 
2.2-6 
2.2-7 
2.5-20 
2.2-78 

Mission;.___....:L::.;M_4..:__Basic Date ___ 1_5_J_u_n_e_1_9_6_8 ___ Change Date 15 September 1968 Page __ C_-7 __ 



LMA790-3-LM 4 
APOLLO OPERATIONS HANDBOOK 

SUBSYSTEMS DATA 

ALPHABETICAL INDEX (cont) 

Guidance, Navigation, and Control Subsystem 
Failure Modes . . . . . 
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Performance and Design Data 
Telemetry Measurements 

Gyros_ ...... . 
Gyro-Torquing Loop 
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Heat Transport Section 

Functional Description 
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Major Component/ Functional Description 

HEATER Caution Light . . . . . . . . 
Heaters ............... . 
Helium Isolation Solenoid Valves (APS) 
Helium Isolation Solenoid Valves (DPS) 
Helium Isolation Valves and Compatibility Valves 
Helium Pressure Regulator Assemblies (APS) 
Helium Pressure Regulator Assembly (RCS) 
Helium Pressure Regulators (DPS) . . . . . . 
Helium Pressurization Section . . . . . . . . 
Helmet ..............•..••.. 
High-Level Analog Multiplexer and High-Speed Gates 
High- Pressure Oxygen Control Assembly 
High- Pressure Oxygen Regulator . . . . . 
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Ignition and Shutdown 
IMU Axes 
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IMU Cage Mode 
IMU Failure-Detection Assembly 
IMU Temperature Control Assembly 
IMU Turn-On Mode 
Index Register . . . . . . . 
In- Flight Data . • . . . . . 
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Interior Lighting . . . . . . . . . . . . . 
Internal Power Interface . . . . . . . . 
Interstage Structural Connections . . . . 
Interstage Umbilical Cutters (Guillotine) 
Intravehicular Gloves . . • . 
Introduction 

Communications Subsystem 
Crew Personal Equipment 
Electrical Power Subsystem 
Environmental Control Subsystem 
Explosive Devices Subsystem . . . 
Guidance, Navigation, and Control Subsystem 
Instrumentation Subsystem . 
Lighting .......... . 
Main Propulsion Subsystem . 
Reaction Control Subsystem 
Spacecraft . . . . . . . 

ISS Warning Light . . . . 
INVERTER Caution Light 
Inverters ....... . 
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Keyboard ....•. 

Ladder ...•... 
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Landing Gear 
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,2. 2-132 
2. 2-162E 
2.2-149 

2.2-59 
2. 2-162E 
2.11-6 · 
2.11-11 
2.11-15 
2.11-12 
2.11-12 
2.11-11 
2.2-167 

2.9-75 
2.9-2 
2.9-1 
2.9-1 
2.9--8 
2.9-87 
2.9-78 
2.9-87 
2. 10-7 
2.11-6 
2. 2-162F 
2.10-2 
2.5-3 
2.8-17 
2.8-17 
2.11-6 

2. 7-1 
2.11-1 
2. 5-1 
2.6-1 
2.8-1 
2.2-1 
2. 9-1 
2. 10-1 
2.3-1 
2.4-1 
1-1 
2.9-55 
2.9-53 
2. ·5-27 

2.2-180 

2.2-157 

1-19 
2.10-10 
1-17 
2.8-7 
2.8-17 
2.2-12 

Mission __ L_M_4 ___ Basic Date ___ 1_5_J_u_n_e_19_6_8 ___ Change Date 15 September 1968 Page ___ C_-_9 __ 



LMA 790- 3- LM 4 
APOLLO OPERATIONS HANDBOOK 

SUBSYSTEMS DATA 

ALPHABETICAL INDEX (cont) 

Landing Radar 
Functional Description • . • . . . . . • . 
Introduction . . . . . . . . . . . • . . . . 
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Lighting 
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Functional Description 
Introduction . . . . . . 
Operational Limitations and Restrictions 
Performance and Design Data 

Liquid Cooling Garment 
Liquid Transport Loop 
LM 4 Configuration . . 
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Functional Description • . • • . . • . . 
Major Component/ Functional Description 

LM Vehicle, Guidance, Navigation and Control Subsystem Axes 
LM Vehicle Axes . . . . . . 
LM-CSM Interfaces •.... 
LM-SLA-S-IVB Connections 
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Major Component/ Functional Description 
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Communications Subsystem . 
Descent Propulsion Section . . . • 
Electrical Power Subsystem 
Environmental Control Subsystem 
Explosive Devices Subsystem . . . 
Guidance, Navigation, and Control Subsystem 
Instrumentation Subsystem • . . . . . • 
Reaction Control Subsystem . . . . . . • . . 

Malfunctioning- Battery Isolation Circuitry . . . 
Manual Operation of DSKY • • . • . . • . . . . . . . . . • • . . 
MASTER ALARM Pushbutton/Lights and C/ W PWR Caution Light 
Medical Equipment . . . • . • . . . . . . . 
Memory (AEA) 

Functional Description . . • • • . . . . . 
Major Component/ Functional Description 

Memory (LGC) 
Memory Register 
Microwave Subassembly . 
Middle Gimbal Assembly 
Midsection . . . . . . . . 
Modes of Operation, Rendezvous Radar 
Modes of Operation, RR Transponder 
Moding ......••.•.. 
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Navigation Initialization 
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Introduction . • . . . . • . • • . • . . . 
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Outer Gimbal Assembly . . . . • . . . . . 
Output Discretes • . . . . . . . • . . . . . 
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Output Telemetry Register 
Overhead Hatch 
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Oxygen Control Module 
Oxygen Demand Regulators 
Oxygen Filters . . . . . . . 
Oxygen Purge System . . . . . 
Oxygen Ventilation Loop (PLSS) 
Oxygen Umbilical ....•.. 
Oxygen Supply and Cabin Pressure Control Section 

Functional Description . . . . . . . • . . 
Introduction . . . . . • • . . . . . . . • . 
Major Component/ Functional Description 

Performance and Design Data 
Ascent Propulsion Section 
Communications Subsystem 
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Performance and Design Data (cont) 
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Guidance, Navigation, and Control Subsystem 
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Lighting ...... • .... 
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PGNS Power Distribution . . . 
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Phase- Locked Oscillator and Doublers 
Phase-Sensitive Demodulators 
Pilot Valves and Shutoff Valve Actuators 
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PLSS Control Box . . . . . . . . . . . 
PLSS Multiple Water Connector . . • . 
PLSS and Oxygen Tank Shutoff Valves 
PLSS Oxygen Connectors 
Portable Life Support System 
Portable utility Lights 
Power and Servo Assembly 

Functional Description . . . . . • .. . . . 
Major 'Component/ Functional Description 

Power Distribution 
Communications Subsystem . . • . . . . • 
Guidance, Navigation, and Control Subsystem 

Power Subassemblies (DEDA) . . 
Power Supply Subassembly (RRT) 
Power Monitoring . . 
Power Supply 
Power Supply (ASA) . 
Power Supply, DSEA 
PRE AMPS Caution Light 
Premodulation Processor 
Pressure Garment Assembly 
Pressurization Section (APS) 
Pressurization Section (DPS) 
Primary and Secondary Duplex VHF-AM Transceivers and Antenna 
Primary Bus Voltage-Monitoring Circuit s . 
Primary Coolant Loop Cold Plates and Rails 
Primary Coolant Filter . . . . . . . . 
Primary Coolant Loop . . . . . . . . . . . 
Primary Evaporator Flow Valve No. 1 .. 
Primary Evaporator Flow Valve No. 2 .. 
Primary Guidance and Navigation Section 

Functional Description . . . . . . . . • 
Introduction . . . . . . . • . . • • • . . 
Major Component/ Functional Description 
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SUBSYSTEMS DATA 

ALPHABETIC INDEX (cont) 

Program Selection, DSKY . . . 
Programmer . . . . . . . . . . 
Propellant Feed Section (APS) 
Propellant Feed Section (DPS) 
Propellant Section (RCS) 
-Propellant Quantity Gaging System (DPS) 
Propellant Quantity Measuring Device 
Propellant Shutoff Valve Assemblies (DPS) 
Propellant Storage Tanks (APS) . . . . . . 
Propellant Storage Tanks (DPS) ..... . 
Pulse Integrating Pendulous Accelerometer 
Pulse Integrating Pendulous Accelerometer Axes 
Pulse Mode . . . . . . . . . . . .. ... 
Pulse Ratio Modulators (ATCA) . . . . . . . 
Pulse Torque Assembly 

Functional Description . . . . . . . . . • 
Major Component/ Functional Description 

Pulse-Code-Modulation and Timing Electronics Assembly 
Pump/ Motor Assembly . 
Pushbutton Entry 

Radar Power Distribution 
Range Computer ..... 
Range Frequency Tracker . 
Range Tracker Subassembly 
Ranging and Tracking .... 
Rate Gyro Assembly -

Functional Description . . . . . . . . . 
Major Component/Functional Description 

Rate Signal Summation Amplifier . • 
RCS Caution Light . . . • • . . . . • 
RCS Propellant Tank Pressurization 
RCS TCA/Warning Light .. 
Reaction Control Subsystem 

Failure Modes . . . . . 
Functional Description . 
Interfaces . • • . . • . . 
Introduction . . . . . . . . . . • . . • . 
Major Component/ Functional Description 
Operational Limitations and Restrictions 
Performance and Design Data 
Telemetry Measurements . 

Receiver Subassembly (RR) . 
Receiver Subassembly (RRT) 
Relay Junction Box . . . • • 
Relay Package . . . . . . . . 
Release of Display and Keyboard System 
Relief Valve Assemblies (APS) 
Relief Valve Assemblies (DPS) 
Relief Valve Assemblies (RCS) 
Rendezvous Radar 

Functional Description • . . . • • . . . 
Major Component/ Functional Description 

Rendezvous Radar and Transponder 
Rendezvous Radar Antenna Axes . . . . . . 
Rendezvous Radar Transponder Antenna Axes 
Rendezvous Radar Transponder . . . . . . . . 
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Resistance-to-DC Converters 
Restraint Assembly . . . 
RF Electronic Equipment 
RNDZ RDR Caution Light 
RR Transponder . . . . . 

ALPHABETICAL INDEX (cont) 

S-Band Diplexer and RF Selector Switch 
S- Band In- Flight Antennas 
S-Band Power Amplifier •.... 
S- Band Steerable Antenna . . . . . 
S- Band Steerable Antenna Heaters 
S-Band Transmitter-Receiver Assembly 
S- BD RCVR Caution Light . . . . . . . . 
S&C Control Assemblies . ...... . 
Secondary Coolant Loop . . . . . . . • . 
Secondary Coolant Loop Cold Plates and Rails 
Secondary Evaporator Flow Valve 
Secondary Struts . . . . 
Self-Test Mode 
Self-Test Subassembly 
Sensing Equipment . . . 
Sensor Power Fuse Assemblies 
Sequence Generator . . . • . 
Shift Register . . . . . . . . 
Shutdown .•.......•. 
Signal Conditioner Assembly 

Functional Description . . . . . . . . . 
Major Component/ Functional Description 

Signal-Conditioning Electronic Assembly .. 
Signal Data Converter Subassembly (RR) . . 
Signal-Processing Assembly ....... . 
Slew Mode ................. . 
Solenoid Driver Preamplifiers and Jet Solenoid Drivers 
Space Suit Communicator • . • . . . . . . . . . . • . . 
Spin Motor Assembly . . . . . . . . . . . . . . . • . . 
Stabilization Loops • . . . . . . . . . . . . . . . . . • 
STAGE SEQ RELAYS SYS A and SYS B Component Caution Lights 
Staging - Normal or Abort 
Staging ...... . 
Startup . . . . . . . . -
Stowage Locations . 
Stowage Provisions 
Sublimator (PLSS) . . . . . . . . . . . . 
Sublimator (PLSS Liquid Transport Loop) 
Sublimators . . . . . . . . . . . . • . . . 
Subsystem Operation (CS) . . . . . . . . . 
Suit Circuit Fans ........ . ... . 
Suit Circuit Heat Exchanger . . . . • . . ; 
Suit Circuit Regenerative Heat Exchanger 
Suit Circuit Relief Valve 
Suit Circuit Sublimator 
Suit Gas Diverter Valve • 
Suit Isolation Valves ... 
Suit Temperature Control Valve 
Suit Temperature Control Valve 
SUIT/ FAN Warning Light •.•. 
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TCA Cluster Supports ..•. 
Telemetry Measurements 

Ascent Propulsion Section 
Communications Subsystem 
Descent Propulsion Section 
Electrical Power Subsystem 
Environmental Control Subsystem 
Explosive Devices Subsystem ... 

ALPHABETICAL INDEX (cont) 

Guidance, Navigation, and Control Subsystem 
Instrumentation Subsystem . . . 
Reaction Control Subsystem . . . . . . . . . 

Terminal Phase Initiation Routine . . . . . . . 
Thermal and Micrometeroid Shield, Ascent Stage 
Thermal and Micrometeroid Shield, Descent Stage 
Throttle Control ...... . 
Throttle Valve Actuator . . . . ...... . 
Thrust Chamber Assemblies 

Functional Description . . . . . . . . . . 
Major Component/ Functional Description 

Thrust Chamber Assembly Failure-Detection System 
Thrust/ Translation Controller Assemblies 

Functional Description . . . . . . . . . . . . . . 
Major Component/ Functional Description .... 

Thruster-Off Failures . . . . . . . . . . . . . . . . 
Thruster-On Failures .... • .. ......... 
Time Accumulator and Serial Time Code Generator 
Time Initialization -
Timer ........... . 
Timing ........... . 
Timing and Control Registers 
Timing Generator . . . . . . 
Tone Generators . . . . . . . 
Tone Modulation Detector Subassembly 
Tool B ...... . 
Torso and Limb Suit 
Tracking Light . . . 
Translation Control 
Transponder Mode 
Trim Control 
Tunnel Hardware 

Umbilical 
Umbilical Assembly 
Uplock Assembly 

Valve Package Assembly 
Variable-Area Injector 
Velocity Frequency Trackers 
Velocity Sensor Transmitters 
VHF Diplexer and RF Selector Switch 
VHF In- Flight Antennas . . . . . . . . 
VHF Transmitter-Receiver Assembly 
Voice Backup Mode ...... • ... 
Voice Operation .......•.... 
Voltage-Conditioning Oscillators and Mixer 
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ALPHABETICAL INDEX {cont) 

Waste Fluid Transfer . . . . . . . . . 
Water Accumulator and Fill Connector 
Water Control Module . . . . . . 
Water Diverter Valve ..... . 
Water Fill and Drain Connectors 
Water Management Section 

Functional Description . . . . 
Introduction . . . . . . . . . . . . . . . 
Major Component/ Functional Description 

Water Pressure Regulators . . . 
Water Quantity Measuring Device 
WATER QTY Caution Light .. 
Water Separator Selector Valve 
Water Separators . . . . . . . 
Water Shutoff and Relief Valve 
Water Tank Selector Valve 
Window Shades 
Windows ......... . 
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