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INTRODUCTION

1. SCOPE

This manual covers the 600 Feet Capacity Well Drilling System, Model LP-12, NSN 3820-01-246-4276.  This manual
consists of six volumes.

2. DRILLING SYSTEM

The Drilling System consists of three main components; a well drilling machine; a support vehicle (rig tender); and a 
well completion kit.  Government furnished (GFE) incorporated as part of the system include a trailer mounted power
unit and 3,000 gallon, collapsible, fabric water tank.

3. DRILLING MACHINE VOLUME 1

The drilling machine is a truck mounted rotary well drilling machine consisting of a 32 foot mast, three drum 
drawworks assembly, rotary table, mud pump and air compressor.  The components of the drilling machine are 
powered by the truck engine.

4. SUPPORT VEHICLE VOLUME 2

The support vehicle is a truck mounted vehicle consisting of a 1,000 gallon water tank, hydraulically driven water 
pump, an electric fuel pump and fuel dispensing nozzle, a welder-generator assembly, and an electro-hydraulic 
crane.  The support vehicle also provides a storage area for transport of drill pipe, collars, hand tools, operating and 
accessory equipment for the drilling machine, and the well completion equipment.

5. TRUCKS VOLUMES 3, 4 and 5

The drilling machine and support vehicle are mounted on truck chassis of the same model.  The drilling machine 
truck has a special design low profile cab.  The truck is a diesel engine powered, 6x6 vehicle with a transfer case to 
transfer engine power to truck mounted components.

6. WELL COMPLETION -VOLUME 6

The well completion kit consists of equipment necessary for completion of a 600-ft. water well.

7. OPERATION INSTRUCTIONS

Refer to TM5-3820-256-10 for Operation, Preventive Maintenance and Lubrication of the Well Drilling System.

8. REPAIR PARTS

For repair parts refer to TM5-3820-256-24P, Repair Parts and Special Tools List.

9. APPENDIXES VOLUME 6

Maintenance Allocation Chart is contained in Appendix A; Torque Requirements are contained in Appendix B.



TABLE OF CONTENTS

VOLUME 1

CHAPTER 1. GENERAL DESCRIPTION
1-1 Description.............................................................................................................. 1-1
1-2 Capabilities ............................................................................................................ 1-1
1-3 Repair Parts ........................................................................................................... 1-1
1-4 Tabulated Data ...................................................................................................... 1-2

CHAPTER 2. 2-1

CHAPTER 3. SERVICE AND LUBRICATION
3-1 Periodic Service ..................................................................................................... 3-1
3-2 Lubrication ............................................................................................................. 3-4

CHAPTER 4. MAINTENANCE
4-1 Introduction ............................................................................................................ 4-1
4-2 Troubleshooting ...................................................................................................... 4-1
4-3 Maintenance of Air System .................................................................................... 4-21
4-4 Maintenance of the Mud Pump Drive ...................................................................... 4-32
4-5 Maintenance of the Mud Pump .............................................................................. 4-38
4-6 Maintenance of the Subdrive Assembly ................................................................. 4-46
4-7 Maintenance of Air Compressor Drive..................................................................... 4-81
4-8 Maintenance of Water Injection System.................................................................. 4-101
4-9 Maintenance of Drawworks .................................................................................... 4-112
4-10 Maintenance of Rotary Table Drive ........................................................................ 4-130
4-11 Maintenance of Rotary Table Transfer Cylinder ..................................................... 4-141
4-12 Maintenance of Leveling Jacks .............................................................................. 4-144
4-13 Maintenance of the Mast ........................................................................................ 4-146
4-14 Maintenance of Chain Feed Drive .......................................................................... 4-151
4-15 Maintenance of Discharge Piping Assembly ........................................................... 4-159
4-16 Mast Raising Cylinder Assembly ............................................................................ 4-164
4-17 Hydraulic Breakout Assembly.................................................................................. 4-166
4-18 Maintenance of Hydraulic System .......................................................................... 4-169
4-19 Maintenance of Winch Assembly ........................................................................... 4-171
4-20 Maintenance of Frame Components ....................................................................... 4-185

Approved for public release; distribution is unlimited.

i



TABLE OF CONTENTS - Continued

VOLUME 2

CHAPTER 1. GENERAL INFORMATION
1-1 Introduction ......................................................................................................... 1-1
1-2 Tabulated Data ................................................................................................... 1-1

CHAPTER 2. 2-1

CHAPTER 3. WATER TANK AND PUMPING SYSTEM
Maintenance

3-3 Water Pump ........................................................................................................ 3-4
3-4 Hydraulic Motor.................................................................................................... 3-6

CHAPTER 4. WELDER GENERATOR

Section 1.  Safety Rules for Operation of Arc Welding Power Source
4-1 Introduction ......................................................................................................... 4-1
4-2 General Precautions ........................................................................................... 4-1
4-3 Arc Welding ........................................................................................................ 4-7
4-4 Standards Booklet Index ...................................................................................... 4-10

Section 2.  Introduction
4-5 General Information and Safety .......................................................................... 4-11

Sections 3 thru 5 refer to TM 5-3820-256-10

Section 6.  Maintenance
4-9 Maintenance ....................................................................................................... 4-22
4-10 Engine Maintenance ............................................................................................ 4-26

Section 7.  Troubleshooting
4-11 Troubleshooting Chart.......................................................................................... 4-30
4-12 Booster Battery Jump Starting ............................................................................ 4-33
4-13 Engine Specification Data ................................................................................... 4-35

CHAPTER 5. CRANE
Maintenance

5-4 Lubrication and Service ...................................................................................... 5-9
5-5 Field Testing ....................................................................................................... 5-11
5-6 Troubleshooting .................................................................................................. 5-12
5-7 Crane Assembly .................................................................................................. 5-13

ii



TABLE OF CONTENTS- Continued

VOLUME 2 - Continued

CHAPTER 6.  WINCH

6-2 Lubrication ................................................................................................................. 6-3
6-3 Adjusting the Oil Cooled Worm Brake ........................................................................ 6-3
6-4 Attaching Wire Rope to the Drum............................................................................... 6-4
6-5 Preventive Maintenance............................................................................................. 6-5
6-6 Troubleshooting ......................................................................................................... 6-5
6-7 Maintenance of Worm Brake...................................................................................... 6-6
6-8 Winch Overhaul ......................................................................................................... 6-9

CHAPTER 7.  HYDRAULIC PUMP/PTO ASSEMBLY

7-1 Hydraulic Pump ......................................................................................................... 7-1
7-2 Power Take-Off ......................................................................................................... 7-9

CHAPTER 8.  FUEL TRANSFER

8-1 Fuel Pump ................................................................................................................ 8-1
8-2 Fuel Transfer Motor ................................................................................................... 8-2

iii



TABLE OF CONTENTS - Continued

VOLUME 3

CHAPTER 1.  GENERAL INFORMATION

1-1 Introduction ............................................................................................................... 1-1
1-2 Component Code Numbers ....................................................................................... 1-1

CHAPTER 2.  OPERATION 2-1

CHAPTER 3.  MAINTENANCE

3-1 Preface ..................................................................................................................... 3-1
3-2 Axle - Front ............................................................................................................... 3-2
3-3 Axle - Rear ................................................................................................................ 3-2
3-4 Brakes ....................................................................................................................... 3-2
3-5 Cab ........................................................................................................................... 3-4
3-6 Care of Vehicle ......................................................................................................... 3-4
3-7 Clutch ........................................................................................................................ 3-4
3-8 Electrical ................................................................................................................... 3-5
3-9 Engine ...................................................................................................................... 3-5
3-10 Frame and Tow Hooks .............................................................................................. 3-10
3-11 Fuel and Lubricant Additives ..................................................................................... 3-10
3-12 Fuel System .............................................................................................................. 3-10
3-13 Supporting Vehicle for Service .................................................................................. 3-11
3-14 Propeller Shaft .......................................................................................................... 3-11
3-15 Springs ...................................................................................................................... 3-11
3-16 Steering .................................................................................................................... 3-12
3-17 Tires .......................................................................................................................... 3-13
3-18 Transmission ............................................................................................................. 3-16
3-19 Wheels ...................................................................................................................... 3-16

CHAPTER 4.  LUBRICATION

4-1 Lubrication Instructions ............................................................................................. 4-1
4-2 Specifications and Capacities .................................................................................... 4-11

iv



TABLE OF CONTENTS - Continued

VOLUME 4

Subject CTS No.
GENERAL INFORMATION ................................................................................................................ Pages 4-10

GROUP 01 FRAME ............................................................................................................................ 4004

GROUP 02 FRONT AXLE
Model F A-8 3 Fabco (SD A-12)

GROUP 03 SPRINGS
SUSPENSION ALIGNMENT ........................................................................................................ 4016
SPRINGS, SHOCK ABSORBERS ............................................................................................... 4168
EQUALIZING BEAM SUSPENSION (HENDRICKSON) ............................................................... 4169

GROUP 04 BRAKES
AIR BRAKES

Air System, General Information.......................................................................................... 4154
Air Compressor

Midland Ross EL-1300-1600 ......................................................................................... 4077
Components ........................................................................................................................ 4079
Foundation Brake Group

Cam Actuated Type (Includes Air Chambers and
Manual Slack Adjusters) ......................................................................................... 4080

Reconditioning Brake Drums and Shoes ...................................................................... 4082
PARKING BRAKES

MGM Stopguard ................................................................................................................. 4101

GROUP 05 STEERING
PUMPS

Eaton .................................................................................................................................. 4027
COLUMNS ................................................................................................................................... 4150

GROUP 06 PROPELLER SHAFT ...................................................................................................... 4017

GROUP 07 EXHAUST ....................................................................................................................... ------

GROUP 08 ELECTRICAL
ALTERNATOR: IH 08142 ............................................................................................................. 4043
BATTERY:

"Fleetrite" International Low Maintenance and Maintenance-Free . ...................................... 4111
CIRCUIT DIAGRAMS: Regular Cab ............................................................................................. 4341
GENERAL: Lights ........................................................................................................................ 4088
INSTRUMENTS............................................................................................................................ 4140
STARTING MOTOR:

Delco-Remy Heavy Duty .................................................................................................... CGES-230

GROUP 09 FRONT END SHEET METAL (See Group 16) ................................................................. ------

GROUP 10 LUBRICATION ................................................................................................................. 4033

v



TABLE OF CONTENTS - Continued

VOLUME 4 - Continued

GROUP 11 CLUTCH
CLUTCH ASSEMBLY

Code 11369 ...................................................................................................................... 4195
CLUTCH LINKAGE

S-Series ............................................................................................................................ 4050

vi



TABLE OF CONTENTS - Continued

VOLUME 5 - Continued

Subject CTS No.
GROUP 12 ENGINE

DIESEL ENGINE
Diagnostic Manual DT/DTI 466 .............................................................................................. CGES-240-4
DT/DTI Engine

Service Manual ................................................................................................................ CGES-185-3
Injection Pump (Robert Bosch Model MW) and Nozzles .................................................. CGES-375
Turbocharger ................................................................................................................... 4104

COOLING SYSTEM .................................................................................................................... 4181

GROUP 13 TRANSMISSION
CM5952D SPICER 5-SPEED

GROUP 14 REAR AXLES
TANDEM RA-355 ......................................................................................................................... 4044

GROUP 15 FUEL TANKS .................................................................................................................. ------

GROUP 16 BODY CAB/COWL
CAB ......................................................................................................................................... 4065

Repair Instructions Using Fiber Glass Material ....................................................................... 4049
Air Conditioning/Heating Systems Basic Theory and

General Application ......................................................................................................... 4194
WINDSHIELD WIPER/WASHERS

Windshield Wiper (Electric) ................................................................................................... 4056
Windshield Wiper/Washer ..................................................................................................... 4061

GROUP 17 WHEELS, RIMS AND TIRES .......................................................................................... 4148

vii



TABLE OF CONTENTS - Continued

VOLUME 6 - Continued

CHAPTER 1.  GENERAL INFORMATION
1-1 Introduction ................................................................................................................ 1-1
1-2 Definitions.................................................................................................................. 1-1

CHAPTER 2.  LOGGING WELLS
2-4 Troubleshooting ........................................................................................................ 2-7
2-5 Maintenance ............................................................................................................. 2-9
2-6 Interpretation of Electrical Logs ................................................................................. 2-9

CHAPTER 3.  WELL CASING............................................................................................................. 3-1

CHAPTER 4.  WATER PRODUCTION
4-1 Submersible Pump..................................................................................................... 4-1
4-2 Water Production ...................................................................................................... 4-7
4-4 Troubleshooting ........................................................................................................ 4-13

Appendix A  Maintenance Allocation Chart ......................................................................................... A-1
Appendix B  Torque Requirements ..................................................................................................... B-1

viii



TM 5-3820-256-24-1

LIST OF ILLUSTRATIONS - Volume 1

Figure Page

3-1 Lubrication Chart .................................................................................................................................3-5
4-1 Air Compressor Diagrams ..................................................................................................................4-19
4-2 Controlair Valve .................................................................................................................................4-22
4-3 Adjustment Set-Up ..............................................................................................................................4-24
4-4 Pilotair Valve ......................................................................................................................................4-26
4-4A Air Line Conditioner Unit......................................................................................................................4-29
4-5 Mud Pump Drive Assembly .................................................................................................................4-33
4-6 Clutch Plate Wear Limits ....................................................................................................................4-36
4-7 Mud Pump Drive Clutch .....................................................................................................................4-36
4-8 Mud Pump...........................................................................................................................................4-39
4-9 Subdrive Assembly, Major Components .............................................................................................4-47
4-10 Subdrive Assembly, Exploded View ....................................................................................................4-50
4-11 Power Take-Off ...................................................................................................................................4-54
4-12 Hydraulic Pump...................................................................................................................................4-61
4-13 Hydraulic Pump Control ......................................................................................................................4-64
4-14 Cylinder Block Kit . ..............................................................................................................................4-66
4-15 Pump Flow Adjustment........................................................................................................................4-67
4-16 Hydraulic Gear Pump ..........................................................................................................................4-68
4-17 Body Pore Measurement .....................................................................................................................4-69
4-18 Pump Gears .......................................................................................................................................4-70
4-19 Displacement Pump ...........................................................................................................................4-72
4-19A Driveshaft ...........................................................................................................................................4-82
4-20 Shaft Seal Assembly ...........................................................................................................................4-83
4-21 Air Compressor Drive Clutch ...............................................................................................................4-86
4-21A Oil Filter .............................................................................................................................................4-88
4-21B Hydraulic Cooling Fan Motor ...............................................................................................................4-89
4-21C Thermostatic Bypass Valve .................................................................................................................4-90
4-21D Air Compressor Air Filter .....................................................................................................................4-92
4-21E Inlet Throttle Assembly........................................................................................................................4-93
4-21F Air/Oil Separator..................................................................................................................................4-95
4-21G Force Feed Lubricator .........................................................................................................................4-99
4-21H Lubricator Assembly ............................................................................................................................4-100
4-22 Water Injection Pump..........................................................................................................................4-103
4-22A Foam Pulse Pump...............................................................................................................................4-106
4-22B Water Injection Drive Motor.................................................................................................................4-107
4-23 Bevel Gear Box Assembly...................................................................................................................4-113
4-24 Third Drum..........................................................................................................................................4-116
4-25 Third Drum Clutch ...............................................................................................................................4-118
4-26 Hoisting and Auxiliary Drum ................................................................................................................4-121
4-27 Hoisting and Auxiliary Drum Clutch .....................................................................................................4-123
4-28 Rotorseal.............................................................................................................................................4-126
4-28A Drum Brakes .......................................................................................................................................4-127
4-28B Third Drum Clutch Control...................................................................................................................4-129

ix



LIST OF ILLUSTRATIONS - Volume 1 (Contd)

Figure Page

4-29 Fixed Displacement Motor...................................................................................................................4-131
4-30 Motor Manifold Valve Assembly .........................................................................................................4-136
4-30A Rotary Table Transmission .................................................................................................................4-139
4-30B Rotary Table Sliding Base ...................................................................................................................4-142
4-31 Rotary Table Transfer Cylinder ...........................................................................................................4-143
4-32 Hydraulic Leveling Jack ......................................................................................................................4-145
4-33 Crown Block Assembly .......................................................................................................................4-147
4-34 Chain Feed Sprocket ..........................................................................................................................4-149
4-34A Chain Pulldown Assembly ..................................................................................................................4-150
4-35 Service Tools .....................................................................................................................................4-151
4-36 Chain Feed Drive Motor .....................................................................................................................4-153
4-37 Pulldown Transmission........................................................................................................................4-156
4-37A Pulldown Transmission Control............................................................................................................4-160
4-38 Shear Relief Valve ..............................................................................................................................4-161
4-39 Discharge Ball Valve ...........................................................................................................................4-163
4-40 Mast Raising Cylinder..........................................................................................................................4-165
4-40A Breakout Tong Assembly.....................................................................................................................4-167
4-41 Breakout Cylinder................................................................................................................................4-168
4-42 Hydraulic Piping ..................................................................................................................................4-168.1
4-43 Hydraulic Oil Filter...............................................................................................................................4-170
4-44 Winch Assembly..................................................................................................................................4-172
4-45 Winch Motor .......................................................................................................................................4-176
4-45A Timing the Winch Motor ......................................................................................................................4-177
4-46 Power Take-Off, Winch .......................................................................................................................4-179
4-47 Winch Pump .......................................................................................................................................4-181
4-48 Drill Platform Assembly ......................................................................................................................4-186

LIST OF TABLES - Volume 1

Table Page

1-1 Tabulated Data....................................................................................................................................1-2
3-1 Periodic Services ................................................................................................................................3-1
4-1 Troubleshooting...................................................................................................................................4-1
4-2 Air Compressor Troubleshooting .........................................................................................................4-17
4-3 Clearance Limits . ...............................................................................................................................4-45

x



LIST OF TABLES - Volume 2

Table Page

3-4 Water Pump, Exploded View ..............................................................................................................3-5
3-5 Water System Hydraulic Motor `..........................................................................................................3-7
4-7 Brush Replacement .............................................................................................................................4-24
4-8 Engine Speed Adjustments .................................................................................................................4-25
4-9 Air Cleaner .........................................................................................................................................4-27
4-10 Checking Valve Clearance .................................................................................................................4-28
4-11 Cylinder Head Tightening Sequence ...................................................................................................4-29
4-12 Circuit Diagram For Automatic Idle Control Circuit Board PC1............. ...............................................4-36
4-13 Circuit Diagram For Voltage Regulator Circuit Board PC2 ...................................................................4-37
5-4 Crane and Hydraulics Lubrication .......................................................................................................5-10
5-5 Troubleshooting Chart .........................................................................................................................5-12
5-6 Crane Winch Motor .............................................................................................................................5-13
5-7 Crane Winch, Exploded View .............................................................................................................5-15
5-8 Crane Winch Motor ............................................................................................................................5-19
5-9 Extension Boom Assembly .................................................................................................................5-22
5-10 Main Boom Assembly .........................................................................................................................5-24
5-11 Main and Extension Cylinders .............................................................................................................5-27
5-12 Rod Seal Installation ...........................................................................................................................5-28
5-13 Control Valve ......................................................................................................................................5-29
5-14 Turret and Crane Base .......................................................................................................................5-33
5-15 Hydraulic Diagram, Crane ..................................................................................................................5-35
5-16 Electrical Schematic, Crane ................................................................................................................5-36
6-1 Attaching Wire Rope ..........................................................................................................................6-4
6-2 Worm Brake .......................................................................................................................................6-7
6-3 Adjustment Adapter.............................................................................................................................6-8
6-4 Winch, Exploded View ........................................................................................................................6-10
7-1 Check Valve Tool ................................................................................................................................7-2
7-2 Seal Removal Tool..............................................................................................................................7-3
7-3 Special Steel Sleeve ...........................................................................................................................7-3
7-4 Hydraulic Pump...................................................................................................................................7-5
8-1 Fuel Transfer Pump and Motor ...........................................................................................................8-3

xi



LIST OF TABLES - Volume 2

Table Page

4-1 Engine Maintenance Chart .................................................................................................................4-26
4-2 Engine Torque Values ........................................................................................................................4-30
4-3 Troubleshooting ..................................................................................................................................4-31
6-1 Specifications .....................................................................................................................................6-2
6-2 Troubleshooting ..................................................................................................................................6-5

xii



LIST OF ILLUSTRATIONS - Volume 3

Figure Title Page

3-1 Deleted
3-2 Steering Column Clamp or Yoke Bolt .................................................................. 3-13
3-3 Circumferential Tread Channeling ....................................................................... 3-15
3-4 Disc Wheel Tightening Sequence ........................................................................ 3-17

LIST OF TABLES - Volume 3

Figure Title Page

2-1 Air Restriction Gauge Troubleshooting ................................................................ 2-14
2-2 Starting Aid Chart ................................................................................................ 2-17
3-1 Engine Maintenance Schedule Chart ................................................................... 3-7
3-2 Belt Tension Chart .............................................................................................. 3-10
3-3 U-Bolt Nut Chart................................................................................................... 3-12
3-4 Steering Bolts Chart ............................................................................................. 3-13

xiii/(xiv blank)



CHAPTER 1

GENERAL INFORMATION

1-1 DESCRIPTION.

1-1.1 Drilling System.  The well drilling system consists of three main components; a drilling machine; a support
vehicle; and a well completion equipment kit.  The system is designed to be transportable by highway, rail, marine and
air modes.  Government furnished equipment (GFE) incorporated as part of the system include a trailer mounted power
unit and 3,000 gallon, collapsible, fabric water tank.

1-1.2 Drilling Machine.  The drilling machine is a truck mounted rotary well drilling machine consisting of a 32 ft.  mast,
three-drum drawworks assembly, rotary table, mud pump and air compressor.  The components of the drilling machine
are powered by the truck engine.  Operation and maintenance instructions for the drilling machine are contained in this
manual volume.

1-1.3 Support Vehicle.  The support vehicle is a truck mounted vehicle consisting of a 1,000 gallon water tank,
hydraulically driven water pump, an electric fuel pump and fuel dispensing nozzle, a welder-generator assembly, and an
electro-hydraulic crane.  The support vehicle also provides a storage area for transport of drill pipe, collars, hand tools,
operating and accessory equipment for the drilling machine, and the well completion equipment.  Operation and
maintenance instructions are contained in Volume 2 of this manual.

1-1.4 Well Completion Equipment.  The well completion kit consists of equipment necessary for completion operations
of a 600-ft.  well.  Instructions for use of well completion equipment are contained in Volume 6 of this manual.

1-1.5 Trucks.  The drilling machine and support vehicle are mounted on truck chassis of the same model.  Truck
operator instructions are contained in Volume 3 of this manual.  Service and maintenance instructions are contained in
Volumes 4 and 5 of this manual.

1-2 CAPABILITIES.

1-2.1 Drilling System Capabilities.

a. Air transportable.

b. Equipped for rotary drilling with mud or air and air percussion drilling.

c. Equipped to drill wells up to 600 ft.

d. Adaptable for drilling to depth of 1500 ft.

e. Truck mounted for mobility.

f. Three mode water transfer pumping system.

1-3 REPAIR PARTS.

1-3.1 Repair Parts.  For repair parts refer to TM5-3820-256-24P, Repair Parts and Special

1-1
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