
TM5-3820-256-24-3

TECHNICAL MANUAL

UNIT, INTERMEDIATE DIRECT SUPPORT AND

INTERMEDIATE GENERAL SUPPORT MAINTENANCE MANUAL

DRILLING SYSTEM, WELL, ROTARY,
TRUCK MOUNTED, AIR TRANSPORTABLE,

600 FEET CAPACITY
MODEL LP-12

NSN 3820-01-246-4276

This technical manual is an authentication of the manufacturer’s commercial
literature and does not conform with the format and content requirements
normally associated with Army technical manuals.  This technical manual
does, however, contain all essential information required to operate and
maintain the equipment.

Approved for public release; distribution is unlimited.

HEADQUARTERS, DEPARTMENT OF THE ARMY
8 MAY 1989



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

2-1

CHAPTER 2

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 Draw works ......................................................................................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............................................................................................. 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 ..................................................................................................... ..............3-1 0
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 FA-83 Fabco (SDA-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 - -e (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

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

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



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 ILLUSTRATIONS - Volume 2
Figure Title 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 Title 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

Table 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 INTRODUCTION

1-1.1 Cautions and warnings.  You will find CAUTIONS and WARNINGS in this manual.

a. WARNINGS are to advise you to be particularly careful in order to avoid personal injury accidents.

b. CAUTIONS are provided to prevent you from making an error which could result in damage to the vehicle and
could possibly cause personal injury or property damage.

c. Read this manual before operating vehicle.

d. This manual will familiarize you with your vehicle and provide sufficent information to perform minor services
necessary for continued efficient operation.  Study this manual carefully before you operate the vehicle.

1-2 COMPONENT CODE NUMBERS

1-2.1 Codes are the basis for identifying the components used on Navistar trucks.  They are used by sales personnel
ordering the truck, by manufacturing to build that truck and by parts personnel to service the truck.  Many items in this
manual are identified by codes or by model.  Therefore, it is important to understand their meaning.

1-2.2 THE CODE STRUCTURE IS AS FOLLOWS:

00 000 0000

GROUP NUMBER

All International truck parts are
divided into 17 groups, numbered
from 01 to 17.  Code sheets in
some instances show group
numbers 17 through 22 for wheels,
rims and related items.

UNIT NUMBER

Unit numbers identify the various
components within a group.  These
unit numbers are also used as
International model numbers.
They are sometimes directly
significant, as in rear axles, where
the first digit of the unit number
indicates the type of axle:  0 for
single reduction, 1 for two-speed, 2
for a double reduction and 3 or 4
for a tandem.

ASSIGNMENT NUMBER

This number may indicate model
differences, different sources of
supply, manufacture at different
facilities, different equipment
applications or design changes.
You will need this assignment
number only in the few cases
where the service parts catalog
listings are broken down by
assignment numbers.  In all other
cases you can ignore these last
four digits.

1-1/(1-2 blank)
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