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Safety   1-1

Safety

Section 1

Maximum Wind Speed  = 75 MPH (120.8 Km/h) at which time drilling must be 
stopped, mast lowered and machine shutdown.
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Safety Signs

429414

429448

429406

428893

429418

429449

Do not exceed hoist
capacity & stay away
from lifted loads.
(3500 lbs./1587 kg.)
Do not use damaged
cable.

Crush Hazard

Falling objects can cause 
severe injury or death.

WARNING

429414

1587 kg
3500 lbs/

Crush Hazard

Falling pipe carousel can 
cause severe injury or death.

429448

WARNING

Place carousel against 
lower stops before 
servicing hydraulic circuit.
Purge air from circuit after
servicing carousel circuit.

Death or serious injury
can result from contact
with rotating drivelines.

Entanglement Hazard Keep clear of rotating drivelines.
Switch off engine before performing 
service.  Do not operate with guard 
removed.

429406

WARNING

428893

Keep away from fan
and belt when engine
is running. Stop engine
before servicing.

Entanglement
Hazard
Rotating parts can
cause personal injury.

WARNING

WARNING

Crush Hazard

Falling mast can cause 
severe injury or death.

Purge air from circuit
after servicing mast
raising cylinder(s).

429418

WARNING

Burn Hazard

Hot pressurized fluid can 
cause severe burns.

Allow to cool before 
opening.

429449
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Operator Controls  2-5

Operator Control Panel (standard)
4. Mast Lever
 Controls the lowering and raising of the mast.

• Pull lever to raise mast.
• Push lever to lower mast.

5. Propel Levers - Hydraulic pilot operated
 Control the speed and the direction of the tracks.
 • Push levers to propel forward (radiator end).

• Pull levers to propel in reverse (cab end).
5a. Right Track Lever
5b. Left Track Lever
6. Rotation Lever - Hydraulic pilot operated
 Controls rotary head speed and direction.

• Push lever for forward rotation.
• Pull lever for reverse rotation.

7. Hoist/Pulldown System Lever - Hydraulic pilot operated
 Controls the raising and lowering of the rotary head.

• Push lever to raise the rotary head.
•  Pull lever to lower the rotary head.

8. Engine Diagnostic Lamp
 Light fl ashes to indicate engine fault. 

Refer to engine manual for fault codes and remedy.
9. Remote Pulldown Relief

Controls the pressure to the feed system to increase or decrease the weight on bit.
• Turn control clockwise to increase pressure.
• Turn counterclockwise to decrease pressure.

9a. Holdback System Pressure Control
 This valve is used on high pressure machines using down the hole hammers and is used in con-

junction with the Holdback System Switch (see switch panel detail) which activates the solenoid 
valve. Normally this valve is wide open (all the way out, counterclockwise) when drilling begins. As 
pipe sections are added, the weight on the bit increases. To avoid too much pressure on the bit turn 
valve IN (clockwise) to increase oil restriction from pulldown cylinder to tank.
• Turn control clockwise to decrease pressure on bit.
• Turn counterclockwise to increase pressure on bit.

10. Compressor Start-Run Valve–not shown (cold weather option)
 Low Pressure Machines:
 When starting machine, valve should be in the "Start" position so compressor is unloaded or in low 

pressure mode. When machine is warmed up, turn valve to "Run" position.
High Pressure Machines:

 When starting machine, valve should be in the "Low" position. When machine is warmed up, turn 
valve to "High" position.

DO NOT raise mast close to power lines. See Section 1 for Clearances from High 
Voltage Lines.

NOTE Machines without cold weather package do not use this valve.
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Operator Controls  2-15

Switch Panel (standard)

30. Hydraulically Operated Break-Out Wrench (HOBO) - Swing
 The break-out wrench is used to undo tight thread connections. This switch is used to swing the 

break-out wrench into or away from the drill pipe.
 • Push and hold switch up to swing break-out wrench out.
 • Push and hold switch down to swing break-out wrench in.
31. Hydraulically Operated Break-Out Wrench (HOBO) - Clamp
 The break-out wrench is used to undo tight thread connections. This switch is used to clamp and 

unclamp the break-out wrench and to turn the wrench.
 • Push and hold switch right to disengage (open) break-out and unclamp wrench.
 • Push and hold switch left to clamp wrench and engage (close)  break-out.
32. Drill Pipe Loader - Interlock
 This switch is connected to a proximity switch in the mast. If the pipe rack moves off its stop inside 

the mast the proximity switch will activate and stop the pulldown, rotation and auto feed. This is to 
prevent the rotary head from hitting the pipe rack. When this happens, use the pipe loader swing 
switch (40) to swing pipe rack back against stop, then drilling can resume. When adding drill pipe 
however, use pulldown and rotation with the pipe loader out. To do this, place the switch in the 
OVERRIDE position (towards the UNLOCK symbol). This will allow the rotation and pulldown func-
tions to work when the pipe loader is out.

33.  Drill Stem Thread Lube
 • Push and hold switch down to activate grease pump to lubricate drill pipe threads.
34. Air Line Lubricator
 • Push switch down to activate lubricator pump to provide lubrication for "In The Hole Hammers"  

 used on high pressure machines.
35. Water Injection / Dust Collector
 This switch is used to engage the water injection or dust collector systems to control drilling dust.
 • Push switch up to engage water injection system.
 • Push switch down to engage dust collector system.
36. Drill Pipe Support
 The drill pipe support is used to support the drill pipe in the center of the mast when using the drill 

pipe loader for multiple pass drilling.
 • Push and hold switch up to engage drill pipe support.
 • Push and hold switch down to disengage drill pipe support.
37. Dust Curtain
 Switch is used to raise or lower the dust curtain at the rear of the machine.
 • Push and hold switch up to lift dust curtain.
 • Push and hold switch down to lower dust curtain.
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Operator Controls  2-25

Servicing
Condenser Coil - When the cover is removed the condenser coil is exposed, and thus readily available 

for examination and cleaning. If cleaning is required, wash with low pressure water in the reverse 
direction to air fl ow.

Condenser Fan Motor - Inspection of the motor is carried out by lifting the cover and removing the 
motor from its mounting bracket. The brushes are accessible by removing the brush cover screws. 
Inspect brushes for wear and replace if necessary. The motor case should be cleaned using only 
moisture free compressed air.

Condenser Fan Blade - If any part appears to be damaged or worn excessively, DO NOT REPAIR, but 
replace the fan blade.

Compressor - The compressor is equipped with either pad type or Rotalock suction and discharge 
service valves mounted on the cylinder head. The pad type valves and the Rotalock valves are not 
interchangeable.

Oil Charge - The system is charged with a R-134a compatible oil. 
Compressor Oil Level - It is not necessary to frequently check or change the compressor oil. However, 

it may be necessary to replenish or replace the compressor oil in the following cases:
 1. Whenever the compressor, evaporator, condenser or receiver-drier is replaced.
 2. Whenever the refrigerant has leaked from the system.
 3. Whenever the refrigerant is suddenly released from the cooling cycle.
 4. Whenever any oil-related problems occur in the cooling cycle.
 Follow the component manufacturer's recommended procedures for repairs or replacements to 

the system.

DO NOT brush fi ns of coil with wire brush or irreparable damage will occur. If fi ns are 
bent, use a correct coil fi n comb to realign them.

Air Conditioner 
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Operator's Seat
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Mainframe / Crawlers 3-9

Track Rollers 

CALIPER METHOD 
New 

A 
10% 20% 25% 30% 40% 50% 60% 70% 75% 80% 90% 100% 

180 179.2 178.2 177.6 177.1 175.9 174.7 173.4 171.9 171.2 170.4 168.7 167

DEPTH GAUGE METHOD 
New    

B 
10% 20% 25% 30% 40% 50% 60% 70% 75% 80% 90% 100% 

15 15.4 15.9 16.2 16.5 17 17.7 18.3 19 19.4 19.8 20.7 21.5

CARRY ROLLER POSITION 

X1 X2 

B

A

Crawler Wear Limits
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Mainframe / Crawlers 3-19

Crawler Repair
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Mainframe / Crawlers 3-29

Crawler Repair
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Crawler Repair
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Mainframe / Crawlers 3-49

Crawler Repair
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Mainframe / Crawlers 3-59

Crawler Repair
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Mainframe / Crawlers 3-69

Crawler Repair
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Mainframe / Crawlers 3-79

Crawler Repair
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Mainframe / Crawlers 3-89

Crawler Repair
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Drivetrain / Compressor 4-1

Drivetrain / Compressor

Section 4

CAUTION:
DO NOT weld on any part of the machine without first
disconnecting the negative battery cable or place the
battery disconnect switch in the open position. On ma-
chines equipped with electronic engine, disconnect the
connections to the Electronic Control Module (ECM) on
the engine before welding.

Fig. 4-0 Electronic Control Module - Caterpillar C-15
Electronic Engine
1. Electronic Control Module (ECM)
2. Plug-Ins - Disconnect from ECM BEFORE welding.

Fig. 4-0a Electronic Control Module - Cummins QST30-
Left Side
1. Electronic Control Module (ECM)
2. Plug-Ins - Disconnect from ECM BEFORE welding.

Fig. 4-0b Electronic Control Module - Cummins QST30-
Right Side
1. Electronic Control Module (ECM)
2. Plug-Ins - Disconnect from ECM BEFORE welding.
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Drivetrain / Compressor 4-11

Pump Drive

Pump Drive Gearbox - Repair
Disassembly (refer to fig. 4-6):
1. After removing pump drive from machine as outlined previously, place unit on a workbench so that

pump adapter pads are facing up.

2. Remove nuts from studs (or capscrews) that secure pump mounting pads to gearbox.

3. Lift the driven gears and their bearings from the gearbox.

4. Turn gearbox over so input adapter is facing up. Remove the capscrews that hold the input
adapter to the gearbox housing. Lift up the input adapter with input shaft, bearings and gear.

Inspection and Repair:
1. Check gears and bearings for damage, look for metal particles or flaking from bearings.

2. Check splines on output shafts for excessive wear.

3. Check bearing bores, the O.D. of the ball bearings are a slip fit. If there is excessive play, the
bearing bores will have to be built up and re-machined

4. Check condition of input shaft oil seal. Its always a good idea to replace seals when overhauling
the unit.

5. Clean mounting surfaces of old sealant, clean and remove any debris from inside of gearcase.

Assembly:
1. Assembly is basically the reverse of disassembly procedure. Remember to follow the notes with

the assembly drawing.

2. If bearings need to be replaced, press them onto both sides of gears as far as they will go. There
is no bearing pre-load, as the O.D. of the bearings are a slip fit.

3. Apply anti-seize compound or a good grade of wheel bearing grease to the splines of the output
shafts.

4. Apply silicone sealant to mounting flanges of pump adapter plates and input adapter.

5. Apply medium strength adhesive to input adapter and pump adapter plate capscrews and studs.

6. Pump adapter studs or capscrews should not be reused. Install new ones and torque to 150 ft.
lbs. (204 Nm). Torque nuts on studs to 150 ft. lbs. (204 Nm).

Installation:
1. Refer to "Removal & Replacement" procedures as outlined previously.

Lubrication:
1. After installing pumps, fill gearbox with proper lubricant (see Section 9). Oil level should be to

bottom of plug on side of gearbox or to FULL mark on dipstick. Oil volume is 6 3/4 quarts (6.8
liters) .DO NOT OVERFILL, this will result in overheating and possible malfunction of the unit.

2. Maximum operating oil temperature is 225o F (107.2o C).
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Hydraulic Pumps–Linde
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Drivetrain / Compressor 4-31

Startup Procedure
The following procedure has been developed based on experience with most types of applications,

however certain applications may require a departure from or variation to this procedure.
For the startup of new or overhauled installations:

1. If the prime mover is:

Internal combustion engine: (Diesel, gasoline or LP) - Remove the coil wire, close the injector rack
or leave the gas turned off and turn the engine over until the charge pressure reaches 50 psi (3.5
bar) or more.

Electric Motor: Jog the starting circuit until the charge pressure reaches 50 psi or more.

2. Start the prime mover, and if possible, maintain a pump speed of approximately 750 rpm for 5
minutes. This will allow the system to be filled.

3. Listen for any abnormal noises.

4. Check for oil leaks.

5. Run prime mover to 1800 rpm. (Adjust to the design speed if less than 1800 rpm.)

6. Set charge and pilot pressure as required for the application (refer to circuit schematic).

7. Retighten all connections.

8. Operate the control to work the hydrostatic transmission at approximately 20% of maximum
speed.

9. Deaerate system by venting a bleed valve or by cracking the highest connection until fluid seeps
out without bubbles.

10. Check fluid level and add fluid if necessary.

11. Continue operating transmission and gradually increase to full speed, still with no load.

12. With controls neutralized, check for creep in neutral. If evident, center the control in accordance
with the instructions in the pump service manual.

13. Check that the controls are connected so that the transmission operates in the correct direction
related to the control input.

14. Continue to monitor all pressure gauges and correct any irregularities.

15. Apply brakes and set high pressure relief valves (and pressure override if installed) to level
required for the application by stroking the pump to approximately 20% of maximum displace-
ment.

16. Check security of high pressure connections.

17. Check oil level and temperature.

18. Remove and inspect high pressure filter elements, if so equipped. Replace with new elements.

19. Operate transmission under no load conditions for about 15 minutes to stabilize the temperature
and remove any residual air from the fluid.

20. Again remove and inspect high pressure filter elements, if so equipped. If clean, the high pres-
sure, bi-direction filters may be removed from the circuit. If contamination is still evident, fit new
elements and continue flushing until the system is clean.

New or Rebuilt Hydraulic Pump - Startup
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Drivetrain / Compressor 4-41

Hydraulic Pump Repair - Linde
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Hydraulic Pump Repair - Linde
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Drivetrain / Compressor 4-61

Hydraulic Pump Repair - Linde
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Drivetrain / Compressor 4-71

Hydraulic Pump Repair - Linde
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Drivetrain / Compressor 4-81

Hydraulic Pump Repair - Linde
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Drivetrain / Compressor 4-91

Hydraulic Pump Repair - Linde
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Drivetrain / Compressor 4-101

Hydraulic Pump Repair - Linde
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Hydraulic Pump Repair - Linde
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Hydraulic Pump Repair - Linde
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Hydraulic Pump Repair - Linde
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Hydraulic Pump Repair - Linde
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Auxiliary Pump
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Drivetrain / Compressor 4-161

Auxiliary Pump
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Drivetrain / Compressor 4-171

The compressed air subsystem consists of an engine driven air compressor, a separator tank, and
the miscellaneous control and plumbing elements required to control the operation of the subsystem and
to direct the air flow as desired. Figure 4-12 illustrates the compressor lubrication and cooling functions.
Although the following topics briefly describe the functions of the compressor and separator tank, you
should refer to the Sullair manual for functional details of these units.

1. Air Compressor  -  A single-stage, positive-displacement, oil-flood-lubricated type air compressor
is located behind the engine. The compressor operates in association with the separator tank to
provide compressed air at a given CFM to the rotary drill and to other air operated components
as required. The air compressor is engine driven by means of a torsional drive coupling.

In operation, the compressor unit receives oil from the separator tank sump. Besides acting as a
coolant for the compressor, the oil seals the leakage paths between the rotor and stator and
between the rotor meshes. Forming a lubricating film between the rotors, the oil allows one rotor
to directly drive the other. As the air is compressed, it becomes mixed with oil which must be
separated out before the air is used.

2. Separator Tank  -  The separator tank is both a sump for the compressor oil and a reservoir for
the compressed air. The tank serves to separate the cooling and lubricating oil from the air in the
air/oil mixture delivered by the compressor. A built-in filter in the separator tank filters the oil from
the air, and the recovered oil is returned to the compressor. A sight gauge in the return line
enables the operator to see that oil is flowing in the line. A blow-down valve is located in a com-
mon line between the compressor and tank.

The physical and functional aspects of the compressed air system are described briefly in the
following paragraphs. However, you should refer to the parts manual for installation details and to the
Sullair manual for technical information and troubleshooting.

Compressed Air Subsystem Components (low pressure)

Main & Auxiliary Air

Fig. 4-12  Low Pressure Compressor Cooling and Lubrication System Functional Diagram.
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Drivetrain / Compressor 4-181

Changing Filter Elements (continued)

4. DO NOT run the system without a filter element (5) installed. Check that the o-ring (2) on the head
assembly (7) is not damaged. Use replacement filter element part number called for on the
element change label or in the parts book.

5. Lubricate element o-ring (2) with clean system fluid and push open end of filter element  (5)
straight onto the nipple in the head assembly (7). Clean out filter bowl (6) and lightly lubricate
threads of filter cover assembly  with clean system fluid. Screw cover assembly onto head
assembly until it bottoms. O-ring sealing in not improved by overtightening.

6. Bleed the system and check for leaks. To bleed filter, open bleed plug, if fitted, one and one half
turns. Jog system and fill filter until all air bleeds through plug, then tighten plug. Pressurize system
fully and check for leaks; if leaks occur, check o-rings and sealing surfaces.

7. After element change, ensure differential pressure device is reset by pushing in the button; electri-
cal switches reset automatically. When system reaches normal operating temperature, check
that the electrical switch has not actuated and/or the visual warning button has remained de-
pressed. If visual indicator rises due to a cold start condition, reset again as outlined in "Routine
Maintenance".

CAUTION:
DO NOT use pipe wrench, hammer, or any other tool to tighten
bowl.

Compressor Oil Filter
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Drivetrain / Compressor 4-211

BI006782



Drivetrain / Compressor 4-221
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Drivetrain / Compressor 4-231
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Drivetrain / Compressor 4-241
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Drivetrain / Compressor 4-251
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Drivetrain / Compressor 4-261
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Drivetrain / Compressor 4-271
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Drivetrain / Compressor 4-281
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Dust Control Systems 5-7

Dust Collector

Compressed Air Supply
The compressed air supply is used to back blow the filter elements to clean the filter material. The

outside section of the top of the dust collector is a compressed air reservoir. This air tank is connected
directly to the impulse valves which supply the air pulse to clean the filter. The lines should be drained
daily using the petcock next to the timer (fig. 5-8).

Air Regulator/Filter
Adjust the air regulator/filter to 40 PSI (2.8 bar). Lift up the cap and turn to adjust, then push back

down to lock. If air pressure is too high the filter elements will be damaged. The air regulator/filter is
located on the side of the dust collector opposite the timer (fig. 5-7). The air regulator/filter is equipped
with a water separator which automatically drains the water off as it accumulates in the bowl.

Fig. 5-6 FC3000 Dust Collector
1. Air Impulse Valves (4)
2. Filters (4)

Fig. 5-7 Air Regulator/Filter

Fig. 5-8 FC3000 Dust Collector
1. Relief Valve
2. Water Drain Petcock
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Dust Control Systems 5-17

Pump Specifications

Stroke ---   1" Oil Capacity ---   1 quart
Oil Type ---   SAE 30 GPM ---   9
Direction of Rotation ---   either Maximum Pressure ---   550 PSI
Number of Pistons ---   2 RPM ---   500
Crankcase Material ---   Cast iron

Torque Requirements

Valve Chamber Studs ---   15 ft. lb. Conn Rod Nuts ---    7 ft. lb.
Rear Cover HHCS ---   15 ft. lb. Packing Assembly Nut ---   10 ft. lb.

Reassembling Valve Parts

Valve seats are used with the thin seating area pointing toward the valve disc.

1. With the o-ring (4) in place on each valve seat (7), place a few drops of light oil on the ring and
seat and place each squarely in the bottom of the recess in the valve chamber.

2. Place the valve cages (6) on the valve seats (7) and the spring and disc (5) inside each cage.

3. Repeat steps 1 and 2 to install the outer discharge valve parts.

4. Place the valve covers (3) (with o-rings on bottom groove) over each valve assembly.

5. Replace clamp bar (2) and capscrew (1), tightening capscrew (1) only snugly. Overtightening
capscrew (1) can damage valve parts. Torque to 30 ft. lbs.

Servicing the Crankshaft

1. Remove pipe plug (38) and drain oil from pump case.

2. Disconnect piping and remove pump from mounting.

3. Remove capscrews (37), cup washers (36) and mounting base (35) carefully to protect gasket
(34).

4. Remove capscrews from rod assemblies (25). Use a center punch or other suitable instrument to
mark caps and rods for proper rematching when they are reassembled.

5. Remove oil slinger (29) from the crankshaft (30).

6. Push the connecting rods and crosshead assemblies into the pump case to clear the crankshaft
(30).

7. Remove the driven sheave from the crankshaft extension.

8. Remove the snap rings (33).

NOTE

Water Pump (vertical)
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Mast/Rotary Drive/Pipe Rack 6-7

Feed Cylinder

General Information

This section describes those teardown and rebuild practices that are common to all standard Texas
Hydraulics cylinder designs. Specific practices are available based on the component to be rebuilt.

Standard Texas Hydraulics cylinders are designed to operate with fluids per MIL-L-2104 or equiva-
lent. Fluid cleanliness should be maintained at an ISO 18/15 for maximum life.

Teardown

1. Remove the cylinder and drain hydraulic fluid. Clean away all dirt or other foreign substance from
openings, particularly at the head.

If excessive wear due to side-loads or binding is a possibility, mark or note the
piston and head relationship to the rod and tube. This condition will usually show
up as a highly polished surface on the piston and head 90o to the pin rotation axis.

2. Remove the head retaining device. See specific procedure for your head design.

3. Extend the rod until the piston bottoms out on the head. Gently tap the piston against the head to
drive the rod assembly out. Place the rod assembly on a surface that will not damage the
chrome. Remove the piston locknut and separate the piston from the rod. Slide the head off the
rod from the piston end.

4. Discard all old seals.

NOTE
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Mast/Rotary Drive/Pipe Rack 6-17

Hoist/Pulldown Cables-SKFX

Auto Tensioning (optional) - Operating Principle

The auto tensioning system consists of hydraulic cylinders anchored to the feed cylinder and at-
tached to a slider block with guide grooves that cable sheaves move up and down in (fig. 6-5). A separate
cylinder is used for each sheave. Cable stretch is taken up at a 2 : 1 ratio, i.e. for every unit of cylinder
movement, two units of cable stretch are taken up.

Hydraulic valves are used to limit cable tension maximum and minimum values. The system oper-
ates in balanced tension, so that, if one cable wears or stretches more than another there will still be
equal tension on all cables.

The hydraulic valve logic uses a shuttle valve to allow for multiple pressure sources. The valve logic
also incorporates a pressure reducing valve to lower pressure from an external source of higher pres-
sure. This pressure is adjustable through a predetermined range this is appropriate for the system, and
it's setting determines the minimum cable tension value. The area of the hydraulic cylinder pistons is also
predetermined in conjunction with the system pressure to produce the appropriate forces in the system.

 The valve logic also uses a check valve, with an orifice, in series with the pressure reducing valve to
prevent reverse flow, effectively locking the cylinder in position and locking the minimum value of tension
in the feed cables. This also provides "power off" load locking, and the orifice controls the cylinder speed.
Down stream of the check valve, is a relief valve which prevents oil from flowing directly to tank and
determines the maximum system pressure. A second relief valve, installed at the retract ports of the
pulldown side cylinder determines the maximum value of tension in the feed cables. The second relief
also provides a means of adjustment of the maximum tension and will relieve at a predetermined value,
should an overload occur from system impulse loads, or excessive take-up of the unloaded set of cables
during momentary deflections in the mast structure.

During a hoisting load cycle (removal of drill pipe and bit, after completion of drilling) the mast will
deflect under this loading. The set of pulldown cables may be unloaded, or at a reduced tension load
during this operation, and the tensioning system will take up slack as the mast deflects. Once the hoisting
load is removed and the mast attempts to return to its original undeflected position, the feed cable could
be over tensioned. The second relief, which is exposed to externally induced changes in cylinder pres-
sure, will open and limit additional tension to the appropriate maximum level.

A check valve with 30 psi cracking pressure, is downstream of the relief to prevent oil in the valve
and cylinder from draining to tank due to gravity head, but allows flow to tank above 30 psi. The system
relief valve should be preset to 3000 psi on the bench, by use of a hand pump or other suitable pressure
source and a gauge installed in port "GB" of the tensioner manifold. The overload relief is also preset to
3000 psi.

Two check valves are used at the hoisting side  of the tensioning cylinder retract ports, allowing free
flow into the cylinders, and locking oil in the cylinders, such that oil can not be exchanged between the
two hoist side cylinders. An additional check valve is used at the pulldown side of the tensioning cylinder
retract ports, allowing free flow into the cylinders, and locking oil in the cylinders, such that oil cannot be
exchanged between the pulldown side cylinders and the hoist side cylinders.
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Mast/Rotary Drive/Pipe Rack 6-27

7. After successful installation in housings, wait a few minutes for the alcohol to completely evapo-
rate, before assembling. The alcohol is necessary as a lubricant during the installation process,
but for assembly the area must be clean and dry in order for the load ring to properly "crush" into
its final position.

Assembly Instructions
1. After both seal halves have been installed in the case and seal plate housings and just prior to

assembly, thoroughly clean the faces with denatured alcohol. Apply a thin film of oil (the same oil
that will be used in the drive unit) to the faces of the seal rings with a clean lint free cloth. Be
careful not to get oil on the load rings.

2. Pick up the seal plate (with the half seal installed) with both hands and turn it over using your
fingers to hold the seal ring in place, while it is inverted. Line the plate up over the shaft and slide
on until the case seal face come in contact with your fingers. Slowly slide your fingers out at the
gap and let the faces come together.

3.  Place both hands on the seal plate and apply even pressure to the top of it to make sure that the
seal is completely seated in the housings. Turn the plate slightly in both directions while applying
pressure. At this time it is not important to line up the bolt holes.

4. Visually inspect the gap between the plate and the case to see that it is the same size all of the
way around the circumference. If it is not, repeat step 3. If further adjustments are necessary,
remove the seal plate and the seal halves from their housings and repeat the installation proce-
dure again starting with step 1 (cleaning process).

5. Line up the bolt holes, and slowly and evenly draw the plate down to the case using the specified
torque.

Run-In Period
The run-in period is the amount of running time necessary for the faces to mate to each other to
form a perfect seal. One hour in each direction is normally sufficient. It is common for seals to
"weep" a little during this period. Continuous dripping and/or running oil is a signal that something
is wrong.

Maintenance
For trouble free function of the seal, adequate lubrication of the sealing faces is necessary at all
times. A small amount of oil may be visible on the outer diameter of the seal when it is working.
This is not a leak, but only the seal faces being properly lubricated. If a seal is removed or the
faces are separated after it has been run-in, it should be replaced with a new set.

WARNING:
Never install seals with oil, grease or any solvent that can
leave a residue.

Rotary Drive Gearbox
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Mast/Rotary Drive/Pipe Rack 6-37

Rotary Drive Gearbox Repair
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Mast/Rotary Drive/Pipe Rack 6-47

Rotary Drive Gearbox Repair
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Mast/Rotary Drive/Pipe Rack 6-57

Rotary Drive Gearbox Repair
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Mast/Rotary Drive/Pipe Rack 6-67

Rotary Drive Gearbox Repair
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Mast/Rotary Drive/Pipe Rack 6-97

How to Apply Wire Rope Clips (continued)
A termination made in accordance with the above instructions, and using the number of clips shown

has an approximate 80% efficiency rating. This rating is based upon the catalog breaking strength of wire
rope. If a pulley is used in place of a thimble for turning back the rope, add one additional clip.

The number of clips shown is based upon using right regular or long lay wire rope, 6 x 19 class, or 6
x 37 class, fiber core or IWRC, IPS, or XIPS. If Seale construction or similar large outer wire type construc-
tion in the 6 x 19 class is to be used for sized 1 in. (25.4 mm) and larger, add one additional clip. The
number of clips shown also applies to right regular lay wire rope, 8 x 19 class, fiber core, IPS, sizes
1 1/2 in. (38.1mm) and smaller; and right regular lay wire rope, 18 x 7 class, fiber core, IPS or XIPS, sizes
1 3/4 in. (44.5mm) and smaller.

For other classes of wire rope not mentioned above, it may be necessary to add additional clips to
the number shown. If a greater number of clips is used than shown in the table, the amount of rope turn-
back should be increased proportionately.

Winch Assembly
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Mast/Rotary Drive/Pipe Rack 6-107
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Mast/Rotary Drive/Pipe Rack 6-117
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Mast/Rotary Drive/Pipe Rack 6-127

Carousel Pipe Rack

Fig. 6-21 Upper Carousel Support Bearing
3. Top Tube
8. End Cap

14. Journal Bearing
22. Safety Wire
31. Grease Fitting
32. Capscrew (4)
43. Flat Washer (4)
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Hydraulic Systems 7-3

Pressure Setting Sequence

Pressure Setting Sequence
The following sequence is recommended for checking and setting pressures. Be sure to relieve all

pressure in system prior to installing gauges. If machine is equipped with a hydraulic pressure test station
(see fig's.7-1a,b & c) it will not be necessary to install gauges. The pressure setting procedures and
locations are described fully in this section.

FUNCTION PRESSURE PAGE

HYDRAULIC SYSTEM

1. Charge Pressure 450 PSI (31 bar) 7-13

2. RH / LH Tram
Pressure Override (P.O.R.) 5000 PSI (345 bar) 7-13
Crossover (High Pressure) 5500 PSI (380 bar) 7-15

3. Auxiliary Pump
Standby 500 PSI (35 bar) 7-17
Main Pressure 3000 PSI (207 bar) 7-17
Auxiliary Pressure Relief Valve 2500 PSI (172 bar) 7-17
Pulldown Relief Valve 2500 PSI (172 bar) 7-23

4. Cooler Fan Speed *2000 - 3000 PSI 7-30
(138 - 207 bar)

5. Dust Collector/Water Injection 2000 PSI (138 bar) 5-21 (Section 5)

6. Jack Relief 2800 PSI (193 bar) 7-34

* Depends of fan size and cooler package. Consult factory.

Fig. 7-1b Hydraulic Pressure Test Station Detail
See fig. 7-1c on following page for isolator valve hose connections.
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Right Track, Left Track/Rotation Pumps

1. Set Charge Pressure - 450 PSI (31 bar)
1. Shutdown machine and relieve standing pressure.

2. Install a 600 PSI (41 bar) gauge in the relief valve test port (item 2, fig. 7-7c) or if machine is
equipped with a hydraulic pressure test station, turn knob to CHARGE position.

3. Start machine and allow time to warm up. Correct charge pressure is 450 PSI (31 bar). If adjust-
ment is required, loosen locknut and turn relief valve adjustment screw to obtain correct pres-
sure. Tighten locknut.

2. Set Pressure Override (P.O.R.) - 5000 PSI (345 bar)
Function of Pressure Override

The pressure override valve varies the swashplate angle, as required to limit the maximum pressure
at port A or B. The override valve prevents continuous dumping of excessive flow at load pressure through
the cross port relief valves. This eliminates unnecessary heating of the oil and protects the pump and
motor from heavy-handed operators or if the drive stalls, causing the pump to deadhead.

The pressure override is adjusted 500 PSI (35 bar) less than the high pressure crossover relief
valves.
Adjustment Procedure
1. Shutdown machine and relieve standing pressure.

2. Install a 6000 PSI (414 bar) gauge in ports MA and MB or if machine is equipped with a hydraulic
pressure test station, turn knob to R.H. LOOP or L.H. LOOP position. Remove and plug the track
brake release line at the tee connection (fig. 7-6a).

3. Be sure the pump control is in neutral. Loosen P.O.R. valve locknut with a 13mm wrench and back
out the P.O.R. adjusting screw all the way with a 4mm allen wrench.

4. Start machine and allow time to warm up.

5. With machine in PROPEL mode, slowly move the right or left tram lever (depending upon which
pump you are setting) to full forward or reverse position, noting the pressure reading on the
gauge. Turn screw in (clockwise) until you get a reading of 5000 PSI (345 bar).

One turn of the screw equals 1200 PSI (83 bar).NOTE

6. Now  move the tram lever in the opposite direction and note the pressure reading on the gauge. It
should be the same on both sides of center. When pressure setting is correct, tighten the locknut.

7. Leave gauges installed for setting of the high pressure crossover relief valves (following page).

WARNING:
Relieve pressure on hydraulic and pneumatic sys-
tems before loosening connections or parts.
BE SURE machine is on level ground and block
tracks before removing brake lines.
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Hoist/Pulldown Control Valve 410665 (fig. 7-10)

• Control  valve operates in a Load Sensed mode as described previously.

• Both “P” ports are connected to the pressure manifold that sees stand-by pressure (approx. 500
PSI [35 bar]).

• Load sense port is connected to the shuttle at “X” port on Auxiliary Pump.

• Directional pilots are connected together such that the signal from the Hoist/Pulldown controllers
shift both spools simultaneously.

• “C” ports are connected to Max. Pulldown Relief Valve 411774 (item 7, fig. 7-15) This relief is set
at  2500 PSI (172 bar). Max. pulldown relief is a vented relief that is controlled by the remote
pulldown relief valve 57319 located in the cab (item 1, fig. 7-14).

• Remote pulldown relief 57319 (item 1, fig. 7-14) is infinitely variable from 0-2500 PSI (0-172
bar).

Fig. 7-14 Operator's Control Console - Left Side
1. Remote Pulldown Relief 57319
2. Holdback Valve 342638

Set Max. Pulldown Relief Valve - 2500 PSI (172 bar)
Read pressure from gauge installed in "G" port of feed and auxiliary pump, or if machine is
equipped with a hydraulic pressure test station; turn knob to AUXILIARY.

1. Allow system to warm up and place auxiliary pump switch on switch panel to PUMP LOADED
position.

2. If no pipe is attached to rotary head, lower rotary head until feed cylinder is bottomed out and
leave pulldown lever in LOWER position. If pipe is attached, lower pipe to ground or bottom of hole
and leave pulldown lever in LOWER position. Activate pulldown system (auto feed) by pushing
switch on switch panel DOWN to engage pulldown system.

3. Loosen locknut using a 9/16 box end wrench and adjust set screw with 9/32 allen wrench until
pressure reads 2500 PSI (172 bar). Tighten locknut. Place pulldown system (auto feed) switch in
UP position to disengage pulldown system. Return pulldown lever to neutral position.

Hydraulic Feed Circuit

All part numbers on drawings and in text in this section are for reference only.
Always order parts from the parts manual for your specific machine serial num-
ber.

NOTE

Fig. 7-15 Mast "A" Frame - Engine Side
7. Max. Pulldown Relief Valve 411774
8. Pulldown Counterbalance Valve "C" 414867
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Hydraulic Systems 7-33

Jack and Mast Elevate Circuit

Fig. 7-20 Mast Elevate & Jack Control Valve 410091 (mounted under operator's cab)

BI006782
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GENERAL DESCRIPTION, ADJUSTMENT PROCEDURES & TROUBLESHOOTING

Printed Circuit Board (P.C. Board) Terminal Board Connections (All terminals may not be
present on  your P.C. Board)

(+) Positive voltage 12VDC or 24VDC depending on the controller ordered.

(-) Negative side of the supply voltage.

(X) Auxiliary output:  Supply voltage is present whenever the controller is turned on. Output
current should not exceed 3 amps.

(A) Output terminal to proportional coil when the control handle is moved in the "A" direction.

(B) Output terminal to proportional coil when the controller handle is moved in the "B" direction.

(C) Common return when high current P.C. Boards are used.  The coil's ground or  (-) connection
must be return to the P.C. Board "C" terminal, not to ground.

(R) Range terminal:  See Dual Range Option.

Most  P.C. Boards have LEDs (Light Emitting Diodes) which can be used for troubleshooting, or
simply as an indication of output at a specific terminal.  LEDs are located near the (A) and  (B)
terminals.

Standard Coil Connections:

Dual Coil:  Two coils or solenoids, with each coil having at least 2 connections.  One is connected
to the P.C. Board (A) terminal, the other is connected to the negative (-) side of the supply voltage.
The other coil is connected to the (B) terminal and the negative (-) side of the supply voltage.  Two
or more P.C. Boards can be paralleled to  operate the same coil.

         Fig. 7-33 Adjustment Detail and Dual Coil Connections

Adjustment Procedures:

Adjustments are made by turning a trimpot adjustment screw. It may be necessary to turn the
adjustment screw several turns (5 or more) to observe a change in output.

Clockwise (CW) adjustment of the trimpot increases the output.

Counterclockwise (CCW) adjustment of the trimpot decreases the output.

Adjustment affects output current and voltage to the coil.  The minimum and maximum output
current is preset at the factory.  However, for optimum performance, they must be adjusted while
the equipment is operating.

Joystick Adjustments (electric)
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Counterbalance Valve Adjustments

CAUTION:
Overadjustment of a counterbalance valve, i.e. turning the
adjusting screw in too far, could result in uncontrolled
descent of the mast assembly.

Adjustment of the counterbalance valves is directly opposite of relief valves in this
system, in that clockwise adjustment of relief valves increases pressure, whereas
clockwise adjustment of the counterbalance valves decreases pressure. This must
be remembered when performing any adjustments to the system.

NOTE

Counterbalance Valve Adjustment

Fig. 7-39  Relief Valve vs. Counterbalance Valve Adjustment
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Routine Maintenance

Main Return and Case Drain filters do not normally require special attention except for periodic
monitoring of the differential pressure warning device. Schedule replacement of filter element every 500
hours, and have ample supply of spare elements available.

1. If external leaking is noted, replace o-ring at leak. For cover seal (4) and reservoir to head seal (6)
leaks, replace o-rings. If leakage persists, check sealing surfaces for scratches or cracks; re-
place any defective parts.

2. Differential pressure devices actuate when the element needs changing or because of high fluid
viscosity in "cold start" conditions. If visual indicator is fitted and actuates during "cold start",
reset by depressing the rubber button when the normal operating temperature is reached. If
indicator actuates after resetting, replace element.

Changing Filter Elements

1. Turn off and depressurize the system. Open bleed plug (if fitted) 1 1/2 turns.

2. Unscrew and remove filter cover assembly (2) from head assembly (1), counterclockwise when
viewed from above. It may be necessary to use a correct sized wrench on the hexagon on the
filter cover assembly (2) to loosen the cover initially.

3. Remove filter element (7) and carefully inspect the surface for visible contamination. Normally no
dirt should show, but visible dirt or particles can be an early warning of system component break-
down and can indicate potential failure. Discard both the filter element and its o-ring. The filter
element is not cleanable. Any attempt to clean the filter element can cause degradation of the
filter medium and allow contaminated fluid to pass through the filter element.

WARNING:
Relieve pressure on hydraulic and pneumatic systems before
loosening connections or parts.
Failure to depressurize system before proceeding could result
in explosive loss of fluid, damage to equipment or possible
personal injury.

CAUTION:
DO NOT attempt to clean or reuse element.

Main Return and Case Drain Filters
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Hydraulic Cylinder Repair
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Hydraulic Piping - SKF Cab Controls
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Electrical Components 8-3

Batteries

1. Acid burn, fire and explosion hazards exist when working around drill and vehicle batteries. Sulfuric
acid in batteries will cause severe burns. Batteries emit hydrogen gas, which will burn or explode if
sparks or flame are present.

2. Always add battery water before starting up, not after shutting down. Keep  batteries filled and
charged. A discharged battery will freeze at much higher temperatures than a fully charged battery.

3. Wear protective clothing, gloves, an acid-resistant apron and a face shield when servicing batteries.

4. Always loosen vent caps from the weak batteries and cover with a cloth before charging.

5. DO NOT short across battery terminals. The spark can ignite gases.

6. Be sure battery fluid is at the proper level.

7. When charging batteries, always disconnect battery charger from its power source or turn it off
before connecting or disconnecting charger leads to battery terminals.

8. When removing a battery, disconnect ground (-) terminal FIRST.

9. When installing a battery, connect ground (-) terminal LAST.

Batteries and Circuit Breakers

Circuit Breakers

Circuit breakers are located in the operator's cab on the side of the control console. They are
disabled by pulling out on the knob and reset by pushing in on the knob. Before working on an electrical
system, disable it at the circuit breaker or remove the positive battery terminal connector. Place an OUT
OF SERVICE tag on the ignition switch and on the breaker or battery to keep machine from being acci-
dently started while someone is performing service work.

Fig. 8-2 Drill Control Console
1. Circuit Breaker Panel
2. Circuit Breakers for Air Conditioner
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Auxiliary Pump & Water/DC Valve Wiring

CONNECTOR, CROUSE HINDECONNECTOR, CROUSE HINDE

CONNECTOR, CONDUIT, 1/2" STRCONNECTOR, CONDUIT, 1/2" STR

AUX. PRESS. PUMPAUX. PRESS. PUMP

DESCRIPTION AND/OR FUNCTION

9512995129

4526145261

350477350477

5671956719

5443054430

7777

6666

7070

7676

7272

7171

6868

6969

6767

6565

6464

1 CONNECTOR, 2-WAY, MALECONNECTOR, 2-WAY, MALE

15'15'

2

1

2

TERMINAL, BUTT, 16/14TERMINAL, BUTT, 16/14

CONDUIT, 1/2"CONDUIT, 1/2"

6363

6262

5151

9934599345

PARTITEM
NO.

PINK/ORANGEPINK/ORANGE

NO.

15'15'

QTY
WIRE

COLOR CODE
WIRE

1616

GA.

N/AN/A

N/AN/A

N/AN/A

N/AN/A

N/AN/A

NUMBER
TERMINAL

6161

1781817818 30'30' BLACKBLACK 1616 GNDGND N/AN/A

7878 9512895128 1 CONNECTOR, 2-WAY, FEMALECONNECTOR, 2-WAY, FEMALE

N/AN/A

6161

N/AN/A

N/AN/A

N/AN/A

7373

7474

7575

347037347037 1

1

3

4610346103

4525945259

WELD STUD, 3/8-16UNC X 1" LGWELD STUD, 3/8-16UNC X 1" LG

CLAMP, TUBING, 1"CLAMP, TUBING, 1"

TERMINAL, SPADE, 3/16" STUD, 16/14TERMINAL, SPADE, 3/16" STUD, 16/14

N/AN/A

N/AN/A

N/AN/A

N/AN/A

N/AN/A

N/AN/A

N/AN/A

N/AN/A

N/AN/A

N/AN/A

N/AN/A

N/AN/A

N/AN/A

N/AN/A

N/AN/A

N/AN/A

N/AN/A

N/AN/A

(SEE SCHEMATIC #426455)
WIRING, AUX. PRESSURE PUMP

Fig. 8-11 Auxiliary Pressure Pump Wiring (ref. 426525)

LOOM 1/4" SPLITLOOM 1/4" SPLIT

CONNECTOR, CONDUIT, STR., 1/4" I.D.CONNECTOR, CONDUIT, STR., 1/4" I.D.

CONNECTOR, 2-WAY, FEMALECONNECTOR, 2-WAY, FEMALE

TERMINAL, 3/8" STUD, 16/14TERMINAL, 3/8" STUD, 16/14
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WELD STUD, 3/8-16UNC X 1" LGWELD STUD, 3/8-16UNC X 1" LG
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CONNECTOR, CONDUIT, 1/2" STRCONNECTOR, CONDUIT, 1/2" STR
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DESCRIPTION AND/OR FUNCTION

2424

N/AN/A

TERMINAL
NUMBER

2323

WATER & DUST COLLECTOR VALVE WIRING 410089
(SEE SCHEMATIC #426455)

Fig. 8-12 Water and Dust Collector Valve Wiring (ref. 426526 rev. A)
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Electrical Schematic–SKF/SKFX
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Electrical Schematic–SKF (Cat)
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Lubrication and Preventative Maintenance

This section contains recommended procedures and instructions which personnel 
will need in order to properly perform necessary lubrication and preventive mainte-
nance. This information should be considered as the manufacturer's recommenda-
tions only and are based upon normal operation. For severe or unusual conditions 
the recommended lubrication instructions should be varied in accordance with ex-
tended hours of operation, climate and drilling conditions.

NOTE

Section 9
BI006782
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NOTES:
1. No. 1-D or No. 2-D diesel fuels as listed in ASTM D975 are acceptable fuels.
2. Distilled water or deionized water is recommended for use in engine cooling systems. Do not use hard water, 

softened water that has been conditioned with salt or sea water. Use a 1:1 mixture of water/glycol for opti-
mum performance.

3. Chevron AW MV ISO 32 is the standard factory fi ll for hydraulic fl uid. Other fl uids may be used if they meet 
the specifi cations listed in this section.

4. Indicators may show change or by-pass when fl uid is cold; reset and check again.
5. For severe operating conditions (extreme cold or tropical), use appropriate viscosity of lubricants or use fully 

synthetic lubricants as shown on the Cold Weather Lubricants chart is this section..
6. Tropical conditions require initial change at 50 hours then every 250 hours.
7. Optional for use with down-the-hole hammer.
8. See compressor oil lubrication chart for alternate oils and change intervals.
9. Lithium Base with 3% Molydbenum Disulfi de.

C/A = Check/Add if required

Interval Service Point Service Required Lubricant Required 5 Capacity

500
Hrs

Hydraulic Fluid
Hydraulic Filters
Engine Air Filter (safety)
Engine Crankcase Breather
Comp. Control Air Filter
Comp. Air Filter (safety)
Air Filter Housings
Pump Drive Gearbox
Water Pump (vertical)
Water Injection Pump Strainer
Dust Collector

Air Conditioner Filter
Winch
Rotary Drive Spindle

Initial Change, then every 1000 hrs
Replace
Replace
Check/Clean
Replace
Replace
Clean
Drain/Replace Oil
Change Oil (every 3 months)
Replace
Check Timer Cycle
(3.2 sec. between pulses)
Check air pressure
(approx. 40 psi [2.8 bar])
Replace
Drain Gear Oil/Replace
Check–adjust as necessary

Chevron AW MV ISO 32 3

– – – – –
– – – – –
– – – – –
– – – – –
– – – – –
– – – – –
80W-90 Gear Oil
80W-90 Gear Oil
– – – – –
– – – – –

– – – – –

– – – – –
80W-90 Gear Oil
– – – – –

223.5 gal. (846 L)
– – – – –
– – – – –
– – – – –
– – – – –
– – – – –
– – – – –
6.75 gal. (6.4 L)
1 qt. (.95 L)
– – – – –
– – – – –

– – – – –

– – – – –
4 pints (1.9 L)
– – – – –

PLUS ALL ITEMS LISTED IN DAILY/150–250/300 HRS

1000
Hrs or
Yearly

Track Final Drive Gearbox 6

Hydraulic Tank
Drain/Replace
Drain, Clean, Replace Oil

80W-90 Gear Oil
Chevron AW MV ISO 32

see daily
223.5 gal. (846 L)

PLUS ALL ITEMS LISTED IN DAILY/150–250/300/500 HRS

2000
Hrs
or
Two
Years

Comp. T-Tank Separator
Comp. Return Strainer
Engine Coolant
All Pump Pressure Settings
All Valve/Other Settings

Replace
Replace
Drain/Flush/Replace
Check/Adjust per Service Manual
Check/Adjust per Service Manual

– – – – –
– – – – –
Water/Anti-freeze 50/50
– – – – –
– – – – –

– – – – –
– – – – –
see daily
– – – – –
– – – – –

PLUS ALL ITEMS IN DAILY/150–250/300/500/1000 HRS

Lubrication and Maintenance Chart
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Preventive Maintenance

The hydraulic components of the drill are built for many years of trouble-free operation. Only one pre-
ventive maintenance step is necessary to ensure the expected life of the system—CLEANLINESS.
When dirty fi lters are indicated, change the fi lter as follows:
• Clean the area around the fi lter covers to prevent dirt entering the fi lter housings.
• Pull fi lters from the housings. Install new fi lter and install the covers making sure the cover O-ring is 

in place.

Hydraulic System Maintenance

• Drain Receiver Condensate
 In periods of cold weather and/or high humid-

ity, crack receiver drain valve prior to start-up to 
remove water. Close when oil appears.

• Check Oil Level
 The oil level is checked at the sight glass with 

machine level at each shift. The machine must be 
shut down long enough to permit oil foam to settle 
or check before start-up at the beginning of the 
shift. Oil level should be at the center of the sight 
glass.

• Change Oil
 Every 300 hours or as specifi ed in compressor 

lubrication chart. Use Dexron III ATF or consult 
factory for specifi c recommendations if extremely 
severe duty is encountered. Change oil fi lter ele-
ment.

• Lubricate control and linkage. Clean oil return line 
strainer.

Compressor Oil Filter
• Blocked fi lter indicator will pop up red if the ele-

ment needs changing.
• If the fi lter bowl is leaking, the O-ring needs to be 

changed. Flogging up the tabbed locking nut will 
not stop the leak.

Fig. 9-12  Compressor Oil Filter

Tabbed Nut

Sight gauges are provided on the sides of the tank for 
checking oil levels.

• Oil level should be at the halfway point of the 
sight gauge when all cylinders are extended.

• A temperature gauge is also provided on the 
sight gauge.

CLEANLINESS cannot be overstressed:
• Use new oil only from previously unopened con-

tainers.
• Clean all tank openings.
• Fill tank through return fi lter.

Compressor Lubrication Procedure
Fig. 9-11  Return Filters Mounted on Hydraulic Tank

Service Indicators
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Preventive Maintenance–Bolted Joints

Vibratory Overload 
Abusive, unusual or unforeseen loads can cause bolted joint separation. This can result in the 
loosening of bolts, which in turn can cause bolt fatigue failure. Bolt fatigue will generally result in a 
fracture surface and ultimately failure at the first engaged thread of the bolt or sometimes in the fillet 
under the bolt head. Loose bolts can also fail quickly in fatigue. As an example, tests conducted by a 
bolt manufacturer indicated that a bolt tightened to 1420 lb tension and stressed cyclically to 9215 lb 
failed after 5960 load cycles. Identical bolts tightened to 8420 lb and stressed to the same 9215 lb 
survived 4.65 million cycles before failure. If the bolts had been tightened beyond 9215 lb, it would 
have been impractical to cycle them to failure. 

Thermal Relaxation 
Bolted joints exposed to high temperatures or thermal cycling have a tendency relax or lose bolt 
tension over time, due to stress creep.  Since pre-loading stretches bolts, and only stretches them a 
few thousandths of an inch. It is easy to imagine that a bolt heated to the operating temperature limits 
of an air compressor could increase the plasticity of the bolt material, allowing it to lose some of its 
initial loading. Bolted joints of a new machine that are subjected to high heat should be checked and 
re-torqued to specification after the first 500 hours of operation. 

Critical Bolted Joint Maintenance 

Critical bolted joints are those joints which hold major structures together or hold overhead loads. 
Failure of these joints could endanger personnel or seriously damage equipment. As stated earlier, 
these are identified in the drawing “Critical Fastener ID & Inspection Schedule. We recommend that 
critical bolted joints of drills should be checked for proper torque every 120 days or 2000 
operating hours for machines that have less than 10,000 operating hours, and every 90 days or 
1500 operating hours for machines that have greater than 10,000 operating hours. 

If a bolt is found to be loose (less than 90% of specified torque value), it should be removed and 
replaced. If the joint contains more than one bolt, all bolts in the joint should be replaced. The joint 
mating surfaces and bolts should be inspected for signs of corrosion, surface degradation, and the 
presence of hardened washers or Nordlock washers. Joints with Nordlock washers require the 
replacement of the washers as well. Hardened washers can generally be reused as long as the 
washer is undamaged. The new bolts should be lubricated with NLGI2 molycoat grease and torqued 
to the proper specification. Bolts should be replaced with the same grade bolt that was originally in 
the assembly. These drills primarily use SAE Grade 5 and Grade 8 bolts. These are identified by the 
markings on the head of the bolt. Chart #1 of the drawing for each machine titled “Critical Fastener 
Torque Values” graphically depicts the standard indentifying bolt markings. 

Bolts in critical joints should also be removed and visually inspected for corrosion and re-
lubricate every 2.5 years or 15,000 hours of operation. If bolts are not damaged, they maybe re-
installed and returned to service. Any damaged or corroded bolts should be discarded and replaced. 
In addition, bolts in critical joint should be replaced every 5 years or 30,000 hours of operation,
regardless of apparent condition. 

Other Bolt Maintenance 

All bolts contained in these drills are subject to the same topics described above, but generally do not 
have the same degree of risk involved should a bolt failure occur. Every machine should have a 
“walk-around” inspection performed at the beginning of each operating shift, which includes looking 
for loose hardware. Other significant bolted joints include all pressurized fittings, flange connections 
and all bolted pin retainer/keeper plate bolts. All machine bolts should be inspected for proper torque 
specification annually at a minimum.
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DATE HOUR METER MAINTENANCE PERFORMED
WORK 

PERFORMED 
BY

WORK 
AUTHORIZED 

BY

Maintenance Record
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Lube Pump Air Motor
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Auto Lube System

Lubricator Maintenance and Repair
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Auto Lube System
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Coupling Grease System

3-Way Air Valve
"CF" Solenoid with Junction Box

Fig. 10-11h "CF" Solenoid with Junction Box (ref. no. 330617)
1. Screw (4)
2. Lockwasher (4)
3. Gasket
4. Connector (includes 4-6)
5. Screw
6. Gasket
7. Coil, 24VDC
8. Solenoid Base
9. Screw (2)
10. Diffuser
11. Coil Retaining Clip
12. O Ring (large)
13. O Ring (small)
14. Pipe Plug
15. Base

See parts manual for repair part numbers.
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Chapter 1 
Introducing the DEI + LOGGER 

The DEI + LOGGER is an instrument that is installed on the drills in a mining, 
water well, exploration, or construction operation. It helps the drill operator 
know, at every moment, what is occurring in the drill hole by providing 
information that is not normally available.  

The DEI + LOGGER  eliminates the need for manual drill reports and provides 
all of the data required to monitor the performance of a single drill or an entire 
drill fleet. Manual data is entered into the DEI + LOGGER using the buttons 
below the display. Data is retrieved from the DEI + LOGGER using a PDA and 
connecting cable and transferred to the office PC using a USB cradle.  

Thunderbird provides a sample suite of Windows-based reporting software to 
convert the logged data. These reports are used by operations and maintenance 
personnel to assess the performance and productivity of the drill fleet and drill 
operators. Reports provide information about the drillability of the patterns, the 
drilling consumables replaced and replenished, and the delay code operating 
hours – thus allowing asset utilization to be readily evaluated. 

The DEI + LOGGER is the newest generation of Drilling Efficiency Indicators. 
Earlier DEI instruments have been installed on nearly all makes and models of 
drills. Today they are operating on hundreds of drills in mines throughout the 
world. Whether installed in a coal, metal, quarry, or other operation, the DEI has 
proven that it will increase productivity by reducing overall drilling costs and 
improving the blasting efficiency.  

The DEI + LOGGER provides all the capabilities of its predecessors, PLUS: 

♦ Even more information about the current drilling operation, instantaneously, 
on a much larger and easier-to-read display.  

♦ Drilling statistics about the previous three holes, the current shift, the three 
previous shifts, and a production period you define. 

♦ Features that allow you to set up the system, check the status of system 
elements, and do troubleshooting procedures. For example, the DEI + 
LOGGER leads you through the calibration procedure in a sequence of 
interactive screens. 

The rest of this chapter gives you an overview of the information and system 
management features available on the DEI + LOGGER.  
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Chapter 2 
Installing the DEI + LOGGER 

Unpacking the Components 

Before you begin the installation, make sure you have all the components you 
need for your system. The table that follows lists the most commonly used of 
components used for DEI + LOGGER installation and gives their part numbers 
and the conditions under which you need each one.  

Component Part Number Conditions for Use 

DEI + LOGGER  

Display mounting system 

6523-109-001 

3142500 

Unit required on all systems. 
 

Air pressure switch 
   (See note in “Laying  
   Out and Tracking the  
   Components”) 

3700-030-001 
3700-031-001 
3700-032-001 
3700-033-001 

Standard, 12 - 150 psi.  
Optional, 20 - 350 psi.  
Optional, 50 - 450 psi.  
Optional, 60 - 650 psi. 

Optical shaft encoder 4500630 40-pulse, standard, for most drills. 

Encoder mounting kit 6041-018-001 
6041-018-002 

For indirect connection to the pulldown system. 
For direct connection to the pulldown system. 

Encoder drive kit  
9001-097-002 
9001-097-003 
9001-116-001 
9001-116-002 
9001-117-001 
9001-117-002 
9001-117-003 
9001-117-004 
9001-117-005 
9001-117-00X 
9001-119-002 

For indirect connection to pulldown system: 
ANSI 40 sprocket drive. 
ANSI 35 sprocket drive. 
ANSI 35 6.32” split sprocket drive. 
ANSI 35 5.002” ID sprocket drive. 
ANSI 40 5.50” split sprocket drive. 
ANSI 40 4.88” split sprocket drive. 
ANSI 40 5.125” split sprocket drive. 
ANSI 40 6.50” split sprocket drive. 
ANSI 40 5.25” split sprocket drive. 
ANSI 40 split sprocket drive (special order only). 
Torque reel drive. 

Cables:  

   DC input power 

   Air switch signal 

   Encoder sensor 

 

7070-191-xxx 

7070-189-xxx 

7060-190-xxx 

 

For systems connecting to a 21 to 30 VDC power source. 

For all systems.  

For all systems.  

 xxx = Cable length in feet (for example, 025 = 25 feet). 
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8. Using the ANSI 40 roller chain, connect the two instrumentation sprockets. 
Remove links as necessary to tighten the chain.  

9. Slide the encoder bracket (with the encoder on it) as necessary until the chain 
is snug but not overtight, and secure the brackets. 

10. Connect the 7-socket end of the encoder cable assembly (7060-190-xxx) to the 
port on the encoder. 

11 Route the cable away from moving equipment. Use tie wraps to secure any 
excess cable. 

12. Make the sure power to the DEI + LOGGER is turned off.  

13. Connect the 7-pin end of the encoder cable assembly to the ENCODER port on 
the rear panel of the DEI + LOGGER.  

 

 

Figure 10. Installing the Encoder — Indirect Sprocket Drive Method  
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This is the length of pipe in the 
rack, not the first pipe with bits, 
sub, stabilizers, and other 
components.  

NOTE: In cases where the drill 
stems in the pipe rack or 
carousel vary in length by 0.5 
feet (15 cm) or more, set the 
length to “0.00”. If the hole 
depth reading is inaccurate 
during hole reaming or cleaning 
or during excessive on-and-off 
cycling of the bailing air, contact 
Thunderbird Mining Systems. 
You may need to install a 
manual air switch.  

 

 

This offset is the distance the bit 
must be raised above the collar 
of the hole for the DEI + 
LOGGER to consider the pipe 
out of the hole and turn off the 
PIPE (pipe-in-hole) notification. 
A normal value for this offset is 
½ the distance between the 
bottom of the bit and the ground 
when the drill is on the level and 
the jacks and power head are 
fully retracted. You can adjust 
this value to increase or decrease 
the sensitivity of the PIPE alarm 
function.  

The PIPE notification turns off 
only when drilling resumes or 
after the distance from the 
bottom of the hole is equal to the 
hole depth plus this offset.  
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PIPE When the drill is moving downward, this area is blank.  

When the ROP display is showing the “Distance From 
Bottom, and there is a Pipe-In-Hole condition, the word 
“PIPE” flashes in this area of the display to alert the 
operator to the condition. This features helps you 
prevent damage to equipment often caused by 
retracting the jacks or moving the drill when pipe is 
still in the hole.  

The Pipe-In-Hole alert occurs whenever the following 
three conditions are met: 

♦ Drilling air is turned off.  

♦ Drill feed direction is reversed relative to the 
normal drilling direction (as indicated by encoder 
data).  

♦ The distance from bottom value is greater than 85% 
of the hole depth.  

TIME TO COMPLETE The estimated time remaining to finish drilling the 
current hole is based on the distance remaining and the 
current rate of penetration. The value is calculated as 
the difference between the target depth and the current 
depth, divided by the current ROP. This value is 
displayed after 5% of the hole has been drilled. 

Graphic Display Right and left arrows on the graph show the current 
depth. A dark line shows the target depth.  

Note: You can change the minimum and maximum 
values on the scale through the Graphic Scaling system 
screen. 

Button Usage 

 
Enter No function on this screen. 

 
Left Displays the Shift Screen: Current Shift. 

 
Up Displays the Production Screen. 

 
Down Displays the Statistics Screen: 1st Previous Hole. 

 
Right Displays the ROP Graphics Screen: Current Hole. 
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Shift Screens 

There are four shift screens. Each one displays cumulative statistical data for all 
holes worked on during the selected shift — current shift or one of the three 
previous shifts. Starting and ending times for shifts are set up on the Shift Times 
system screens.  

To display one of the shift screens:  

 

1. Press the Statistics button to display the default statistics screen — Statistics: 
Current Hole. 

2. Press the Left arrow button to display the shift screen for the current shift.  

3. Press the Left arrow button to display the screen for a different shift (once for 
the previous shift, twice for the 2nd previous, or three times for the 3rd 
previous shift). 

You can move through the four shift screens by pressing the Right arrow button 
to move to a screen for a more recent shift and by pressing the Left arrow button 
to move to a screen for a previous shift.  

Sample Screen 

A sample screen for the current shift is shown and explained below.  

 

Screen Title 
Indicates the 
Shift 

 

 

Statistics for 
the Shift 

 

Operator ID 

 

Current Hole Current Drill Current Time 
Number Status (24-hour clock) 
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If your system  is not set up 
for auto-logoff, at the end of 
your shift, a screen appears 
asking if you want to log off.  

♦ To log off, press the 
Enter button.  

♦ Or, to remain logged on, 
press the Right arrow 
button to highlight “No”, 
and then press the Enter 

button.  

  

Drilling Conditions Screen 

Whenever the drilling conditions change, use this screen to select the current 
drilling conditions. The list of conditions on this screen comes from the PDA 
system setup. 

Note: The drill condition selected on this screen is canceled each time you press 
the Zero Hole Depth button and the drilling statistics will indicate "unknown 
drilling conditions" if you do not select the condition from this screen.  

To display the Drilling Conditions screen:  

 

1. Press the Data Entry button to display the Data Entry Menu. 

2. Use the arrow buttons (Left, Up, Down, Right) to move the highlight to “Drill 
Conditions”. Then press the Enter button. 

To return to the Data Entry Menu, press the Data Entry button.  
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Sample Screen 

 

 
Screen Title  

 

Previous and 
Current Hole 
Numbers 

and 

Entry Area for 
New Hole 
Number  

 
Position 
Pointer 

Operator ID 

 

Current Hole Current Drill Current Time 
Number Status (24-hour clock) 

Using the Screen  

When the screen first appears, the previous and current hole numbers appear in 
the top two boxes, and the current hole number appears in the bottom box. To 
change the New Hole number:  

1. Use the Left and Right arrow buttons to move the pointer in the New Hole 

box to each digit you want to change.  

2. At each position, use the Up or Down arrow buttons to increase or decrease 
(respectively) the letter or number in the selected position. Blanks appear 
between “Z” and zero and between “9” and “A”. 

3. Press Enter to apply the new setting. 
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Button Usage 

 
Enter Displays the Volume screen.  

 
Left Moves the selector to the left column.  

 
Up Moves the selector up one row.  

 
Down Moves the selector down one row. 

 
Right Moves the selector to the right column. 

Fluid: Fluid Volume Screen 

After you select the fluid that was replenished in the drill, use this screen to 
record the amount that was added.  

Sample Screen 

 

 

 
Volume Entry 
Area 

 

Pointer 

 

To enter the volume of the fluid added:  

1. Use the Left and Right arrow buttons to move the pointer to each position 
you need to change in the Volume box.  

2. At each position, use the Up and Down arrow keys to scroll through the 
numbers and letters until you reach the correct one. Blanks appear between 
“9” and “0”. 

3. Once the Volume is correct, press the Enter button to return to the Data Entry 
Menu.  

BI006782



 Chapter 3 Operating the DEI + LOGGER 

 113 

To display the Alarms screen:  

 

1. Press the System button to display the System Menu. 

2. Use the arrow buttons (Left, Up, Down, Right) to move the highlight to 
“Alarms”. Then press the Enter button. 

Sample Screen 

 

 
Screen Title  

 

 
 

Alarm criteria 
and current 
status 

 

Operator ID 

 

Current Hole Current Drill Current Time 
Number Status (24-hour clock) 

Using the Screen  

When the screen first appears, the current criteria and state is displayed for both 
alarms.  

To change the alarm criteria or the state: 

1. Use the Left and Right arrow buttons to move the pointer to the element you 
want to change — either the maximum ROP rate or hole depth or the on/off 
state of one of the alarms. 

2. Use the Up or Down arrow buttons to increase or decrease (respectively) the 
value of the selected digit or to alternate the state between “ON” and “OFF”.  

3. Repeat steps 1 and 2 until both the values and states on the screen are as you 
currently require.  

4. Press Enter to apply the new settings.  

A confirmation screen appears for 3 seconds, then the System Menu reappears.  
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System Status: Display Test Screens 

If segments are missing in the display, or if the display appears wrong in some 
other way, run the display test.  

To display the Display Test screen:  

 

1. Press the System button to display the System Menu. 

2. Use the arrow buttons (Left, Up, Down, Right) to move the highlight to 
“Diagnostics”. Then press the Enter button to display the Diagnostics menu. 

3. Use the Up and Down arrow buttons to move the highlight to “Detailed 
System Status”. Then press the Enter button to display the Detailed System 
Status menu. 

4. Use the arrow buttons to move the highlight to “Display”. Then press the 
Enter button. 

To return to the Detailed System Status menu, highlight “No” and press the 
Enter button. To return to the System Menu, press the System button.  

Initial Screen 

 

 
Screen Title  

 

 

 

Options 

 

Operator ID 

 

Current Hole Current Drill Current Time 
Number Status (24-hour clock) 

Using the Screen  

To run the display test: 

1. If necessary, on the Display Test screen, use the Left arrow to highlight “Yes”. 

BI006782



 Chapter 3 Operating the DEI + LOGGER 

 133 

General Info Menu 

This screen provides two options for viewing information about the DEI + 
LOGGER hardware and software.  

To display the General Info Menu:  

 

1. Press the System button to display the System Menu. 

2. Use the arrow buttons (Left, Up, Down, Right) to move the highlight to 
“General Info”. Then press the Enter button to display the General Info menu. 

Screen 

 

 
Screen Title  

 

 

 

Information 
Options 

 

Operator ID 

 

Current Hole Current Drill Current Time 
Number Status (24-hour clock) 

 

Using the Screen  

Use the Up or Down arrow buttons to highlight the option you want. Then press 
the Enter button. The two options are:  

♦ Hardware. A series of screens listing hardware-related information for the 
DEI + LOGGER, such as current hardware version number, DEI + LOGGER 
connector configuration, DEI + LOGGER and drill system part numbers, and 
descriptions as setup through the PDA.  

♦ Software. A screen showing the software version currently in use on the DEI 
+ LOGGER.  
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• Thank you very much for reading the 
preview of the manual.  

• You can download the complete 
manual from:  www.heydownloads.com 
by clicking the link below 

 

• Please note: If there is no response to 
CLICKING the link, please download 
this PDF first and then click on it. 
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