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1-4 SKF Safety

Safety
Machine Stability

● The machine should never be propelled over areas that could potentially 
collapse or subside.

● Visual inspections of the path to be taken must be made

● All precautions relating to underground workings must be adhered to

● Never tram through areas of soft unconsolidated materials holding water

● If propelling on inclines is required, never travel across grades

● Do not tram the machine with the tower raised over rough or undulating 
ground

● Always ensure jacks are lowered onto solid stable ground

WARNING: Unit overturn can cause serious injury or death

TOTAL WEIGHT, FULLY LADEN
98 TONNES

9.90 = 17.5%

15.80 = 28%180 = 32.5%

25.20 = 47%

7.70 = 14%

13.50 = 24%

TRAM STABILITY IS VERY DEPENDENT ON OPERATOR EXPERIENCE, KNOWLEDGE AND JUDGEMENT,

ACCORDINGLY, REEDRILL IS RELUCTANT TO COMMIT TO ACTUAL VALUES.

AND SHOULD NOT BE USED AS A RECOMMENDATION FOR SAFE OPERATION.

THE NUMBERS CONTAINED ON THIS DRAWING ARE GIVEN ONLY AS A GUIDELINE
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2-4   SKF - Operator Controls

Graphic Symbol Legend

PROPEL (Drill/Propel Switch)

Propel - FORWARD

Propel - REVERSE

Holdback Pressure
(not used in SKF-12)

Pulldown System (Auto Feed)

Pulldown System Pressure 
- DECREASE

Pulldown System Pressure 
- INCREASE

Rotation - FORWARD

Rotation - REVERSE

Rotation Pressure

Throttle - FAST

Throttle - SLOW

Tool Wrench - ENGAGE

Tool Wrench - RETRACT

Oil Injection

Pipe Rack Lock

Pipe Rack Index

Pipe Rack Swing

Pipe Rack Swing - Interlock
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2-14   SKF - Operator Controls

Switch Panel

The pulldown system switch engages and disengages the pulldown for drilling operations.

 •  Push switch up to disengage pulldown.

 •  Push switch down to engage pulldown.

44. Fast Down (NOT USED SKF-12)

 Push switch down to activate "fast down". Use this feature to increase speed of rotary head coming 
down the mast.

45. Winch

 •  Push and hold switch up to raise winch hook.

 •  Push and hold switch down to lower winch hook.

46. Tool (Deck) Wrench

 Switch retracts or extends the deck wrench to hold the drill pipe when breaking thread joints or when 
multiple pass drilling is required.

 •  Push and hold switch up to retract tool wrench.

 •  Push and hold switch down to engage tool wrench.

47. Drill / Propel Switch

WARNING: Drill mode must be selected if not propelling the machine or when the machine 
is unattended. Drill mode engages the propel brakes.

 Engages the drill controls or propel system.

 •  Push switch up to engage the propel system.

 •  Push switch down to engage the drilling controls.

Fig 2-4 Switch Panel
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2-24   SKF - Operator Controls

Air Conditioner 
AIR INTERNATIONAL TRANSIT Pty Limited 

SM395 5000 _00  T-Series TDR7/TFR7/TFC6/TCF7 Manual Page 10 of 64 

across the valve.  Thus, the refrigerant that enters the valve as a hot high-
pressure liquid exits it as a  cold low-pressure liquid. 
The flow rate will vary according to the heat load, sensed by the diaphragm 
capillary, and the suction pressure at the evaporator. 
The TDR6 Series units utilise an externally equalised TX valve.  The external 
equaliser tube is connected to the outlet of the evaporator and runs to the 
underside of the expansion valve diaphragm.  This tube balances the 
pressure and temperature at the coil outlet thereby providing maximum coil 
efficiency.

2.4.4 Evaporator Coil 

The evaporator coil is constructed from copper tubing, through which passes 
the H134a refrigerant, and aluminium fins for optimum heat transfer.  The 
refrigerant evaporates as it passes through the copper tubes due to heat, 
which it absorbs from the hot air flowing over and around the fins and tubes.  
This absorption of heat reduces the temperature of the air passing through the 
coil, thus cooling the cab. The refrigerant boils off becoming a low-pressure 
gas.  

2.4.5 Compressor 

The function of the compressor is to pressurise the refrigerant in the system, 
thus concentrating the resultant rise in temperature.  At the compressor the 
low-pressure gas is changed to a high pressure, high temperature gas.  This 
pressure build-up is accomplished by having a restriction in the high-pressure 
side of the system.  This restriction occurs at the metered orifice in the TX 
valve. 
The compressor is normally belt driven from the engine crankshaft.  An 
electromagnetic clutch is used to provide a means of stopping the compressor 
from pumping when refrigerant flow is not desired or when a malfunction 
develops within the system. 

2.4.6 Compressor Service Valves 

Two service valves are located on the top of the compressor cylinder head.  
The valves enable the connecting of system test gauges and also to isolate 
the compressor from the rest of the system to facilitate compressor 
replacement.  The high (discharge) side service valve is quickly identified by 
the smaller discharge hose routed to the condenser, while the low (suction) 
side has a larger hose coming from the evaporator. 
The valve is normally back-seated, (refer B in Figure 2.4), closing off the 
gauge port allowing normal system operation.  The valve should be in this 
position before disconnecting any service equipment. 
The valve should be in the mid position (refer C in Figure 2.4), when the 
system is operating and any service equipment is connected.  Loss of 
refrigerant gas will occur if the valve is opened to this position without first 
connecting the service equipment. 
The front-seated (A) position of the valve shuts off flow to both the gauge port 
and compressor.  This position is used when isolation of the compressor from 
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Air Conditioner
AIR INTERNATIONAL TRANSIT Pty Limited 

SM395 5000 _00  T-Series TDR7/TFR7/TFC6/TCF7 Manual Page 20 of 64 

2. The two in-line hot water taps, MUST be fitted onto the engine to 
allow for isolation of the hot water heating system when required. 
Hot water is usually tapped off the outlet pressure side of the 
water pump and returned to the suction side of the water pump, 
thermostat housing or some other convenient location on the 
engine block.  Using the necessary adaptors, and a suitable 
thread tape or sealing compound, fit the taps to these two 
locations.  

3. Using the hose clips supplied, connect the hot water hoses to 
the barbed  fittings on the unit and then to the taps on the 
engine. 

Note:  Before commencing a heating system check, ensure 
that the air conditioner cannot be operated by 
disconnecting the compressor clutch wire.  

4. Refill the radiator to the correct level and start the machine. 
Ensure that the two taps on the engine are both turned on and 
that the unit is switched to heat and thermostat to warmer.  

5. Operating the Main Control Switch in the FANS mode, select 
LOW FANS. Check for leaks at all connections. Efficient 
circulation of water will be indicated by a temperature increase in 
both heater hoses. Check for heated supply air entering cabin.  

6. Turn off engine and Main Control Switch. Reconnect compressor 
clutch wire and refill radiator as necessary.  

4.5 NITROGEN LEAK TESTING - GENERAL INSTRUCTIONS 
Legislation on handling of refrigerants requires leak testing of the system following any 
dismantling of major components. The procedure to do this is as follows:- 

1. Connect a cylinder of dry nitrogen to the compressor valve on either of 
 the suction or liquid line connections. 

Note:  It is important that the nitrogen charging set is supplied 
with a shut-off valve pressure reducing valve, cylinder 
pressure gauge, line pressure gauge and bleed valve.  

2. Set the cylinder reducing valve to 1035 kPa (150 psig) 
3. Open the nitrogen cylinder shut-off valve and charge the plant up to a 

test pressure of 1035 kPa (150 psig). 
4. Close the cylinder shut-off valve.  
5. All joints should be vibrated by tapping carefully with a rubber or soft 

hide-faced mallet.  
6. Test for leaks with a soap and water solution.  
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Air Conditioner
AIR INTERNATIONAL TRANSIT Pty Limited 

SM395 5000 _00  T-Series TDR7/TFR7/TFC6/TCF7 Manual Page 30 of 64 

6.1.4    Twelve Monthly Inspection

COMPONENT/SYSTEM INSPECTION REQUIRED
Compressor. Check oil level.  
Thermostat. Check correct setting.  
Refrigerant pressure switches. Check correct settings.  

CARRY OUT FULL COMPONENT/SYSTEM PERFORMANCE 
TEST USING GAUGE MANIFOLD SET. 

ATTENTION
The air conditioning system must be run for a 

minimum of five minutes each week 
regardless of the season. 

The compressor 
oil level should be checked whenever the 

refrigeration system 
is opened due to breakdown. 

     ATTENTION
       All work carried out on Sigma Equipment  
          should be done by qualified tradesmen  

           who adhere to the relevant refrigeration  
       codes of practise. 
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Air Conditioner
AIR INTERNATIONAL TRANSIT Pty Limited 

SM395 5000 _00  T-Series TDR7/TFR7/TFC6/TCF7 Manual Page 40 of 64 

7.1.4    System Excessively Noisy 
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3-2  SKF Main Frame / Crawlers

Leveling Jacks

Fig 3-1 Leveling Jack Cylinder (ref. 416075) - 4 Places

 1. Outer Casing 9. Adapter, Elbow (2)

 2. Inner Casing 10. Adapter, Straight (2)

 3. Hydraulic Cylinder 11. Capscrew (8)

 4. Cap 12. Hex Nut (8)

 5. Pin (2) 13. Flat Washer (8)

 6. Cotter Pin (4) 14. Guide Ring

   15. Screw Allen (5/16 UNC x 1")

Fig 3-2 Left Rear Jack
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WARNING: Grease in the track adjusting cylinder is under high pressure. Grease 
coming out of the relief valve of the track adjuster is under high pressure 
and can penetrate the body causing personal injury or death. 

 When loosening the tension on the track, loosen the relief valve only one 
turn.

 DO NOT  visually inspect the relief valve to see if grease is being 
released from  the track adjuster. Instead, watch the track to see if it 
loosens. If the track does not loosen after opening the relief valve, move 
the machine forward and backward to release the tension.

Separate Track Chain Assembly
1. Put the machine on a flat level surface.

2. Release the tension on the track assembly (see track tension adjustment). Access the track tensioner 
through the opening in the track side frame. Loosen relief valve for the track adjuster only one turn. If the 
track assembly does not loosen after opening the relief valve, move the machine forward and backward 
until the tension is released.

WARNING: To Prevent possible injury during removal of master pin, keep away from 
the area outside the track assembly near the master pin. The master pin 
may come out of the track links with force during the removal procedure.

3. Locate the master pin and position pin between the sprocket and support roller. It is easier to access the 
pin by removing the track shoes directly above the pin (fig. 3-12). Drive the pin out with a hammer and 
driving pin (fig. 3-10).

4. Remove the track chain in the direction of the sprocket (fig. 3-11).

Fig. 3-10 Master Pin - removal Fig. 3-11 Track Chain - removal

Track Chain
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Final Drive

Final Drive - General Description
The final drive is a 3-stage planetary gear drive which is totally enclosed. The bearings are protected by 
special slide ring packings.

It has an internal multi-disc brake which is spring applied and released by hydraulic pressure. The brake is 
therefore, maintenance free and no repair work should be done on the brake except by factory authorized 
specialists. The brake unit should be exchanged for a complete unit.

Fig. 3-30 Final Drive Assembly

 1. Planetary Gear Drive

 2. Drive Sprocket
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Final Drive Assembly

Notes:

 BI620409 
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Final Drive Assembly

Mod. F100

B.2 Safety symbols

Recognize safety information

This is the safety alarm symbol; whenever you find it in the manual or see it on the machine, you are being 
warned about potential danger of accidents or harm to personnel. Follow the do’s and don’t’s to operate in 
total safety.

Understanding written warnings

Written warning (DANGER, WARNING or CAUTION) is used along with an alarm symbol.

DANGER or WARNING signs are used near danger zones, while CAUTION sign indicates general 
precaution.

Follow safety instructions!

Read all suggestions given in this instruction manual very carefully.

Unauthorized changes could endanger the functioning, work safety and work span of the transmission. If 
you do not understand this instruction manual, contact the nearest sales representative.
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Final Drive Assembly

C.8 Tightening Torques

F100/.../K

Mod. F100
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Final Drive Assembly

Mod. F100

Remove washer (10).

Remove snap ring (14).

By means of an extractor remove planetary gears (15) from 
side gear carrier (18).

Remove washer (16).
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Final Drive Assembly

Mod. F100

Remove gasket (13).

Remove gasket (12).

Remove steel discs (9).

Remove sintered discs (10).
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Final Drive Assembly

Mod. F100

Remove bearing (5) from beam (9).

Remove internal ring of bearing (5) from beam (9).

Remove spacer (7).

 BI620409 



3-92  SKF Main Frame / Crawlers

Idler Unit

WARNING: DO NOT work on track system or undercarriage unless engine is off and 
controls are locked out and machine is on level ground.

 MAKE SURE machine and components are well supported before 
servicing or replacing parts.

 RELIEVE PRESSURE on hydraulic or pneumatic systems before 
loosening connections or parts.

WARNING: DO NOT attempt to replace the recoil spring.

 Replacement of the recoil spring must be done by an authorized 
Intertractor dealer.

 The recoil spring assembly is assembled with a force of several tons.

 DO NOT put the recoil spring assembly under compression or release the 
tension by turning the tension rod.

 Damaged threads on the tension rod or spring cap can cause the 
assembly to come apart with force, resulting in personal injury or death.

Removal and Disassembly
1. Release track chain tension and separate track chain. Follow instructions outlined previously.

2. Clean dirt from all parts. Using an adequate lifting device, pull out the complete idler unit (fig. 3-47).

3. If either the idler or tensioner is damaged, separate them and replace or repair as required.

Fig. 3-47 Idler Unit - removalFig. 3-46 Release Track Tension and

 remove track chain
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Track Rollers

Track Roller - Test and Install
1. Check the end play. Check for air tightness by applying air pressure through the oil fill hole. Test 

pressure should be not more than 87 PSI (6 bar). Fig. 3-73.

2. If the air test is satisfactory, with no air leakage around the seals, fill roller with SAE 90 oil through the oil 
fill hole (fig. 3-74).

3. Hold the roller in such a way so the oil groove is at the bottom and the oil fill hole is at the top. Now apply 
air pressure into the roller as in step 7 so the oil is pressed into the seal retaining spaces (9). Fig. 3-75.

Fig. 3-73 Track roller - air 
leakage test

4. After filling with oil, check for correct level (fig. 3-76).

• MAX Oil Level -

Turn the roller so the oil fill hole is 40o from a horizontal line through the center. Oil should not spill out of 
the oil fill hole in this position.

• MIN Oil Level -

Turn the roller so the oil fill hole is 10o from a horizontal line through the center. Oil MUST spill out of the 
oil fill hole in this position.

5. Put some loctite on the threads of the oil fill plug and install with a 6mm allen wrench (fig. 3-77).

6. Install track roller assembly on track frame (fig. 3-78). Torque capscrews according to "Metric Bolt Torque 
Specifications" in this section.

7. Remove supports and lower track frame onto track chain. Adjust track tension according to "Track 
Tension Adjustment" at the front part of this section.

Fig. 3-76 Track roller - oil level

Fig. 3-75 Track roller - air/oil

 1. Oil

 9. Seal retaining 
spaces

Fig. 3-74 Track roller - oil fill

 1. Oil

Fig. 3-78 Track roller 
- install

Fig. 3-77 Track roller - fill 
plug
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The engine is protected by the sensors and switches which are connected to the engine ECM 
which will shut the engine down if a fault occurs. The Faults are displayed by a red light in the 
operator cab which   ashes a code to indicate which fault has occurred.  

Engine temperature sender –
This reads the engine temperature and is connected to the gauge on the dash. It is totally sepa-
rate to the shutdown circuit.

Oil pressure sender – 
This measures engine oil pressure. This sender provides a reading of the engine oil pressure 
to the gauge in the cab. The sender has no visual or audible alarm and is totally separate to the 
shutdown circuit.

 Engine hour meter pressure switch– 
When the engine is started this switch will turn the hour meter on. This does not read any critical 
engine conditions that will shut the engine down 

•

•

•

Engine and Drive Train Service Procedures

Caterpillar 3412E Engine

Engine hour meter 
pressure switch

Engine oil pressure 
switch

Engine temp sender

The Caterpillar 3412E engines take 68 litres of engine oil in the engine motor. The engine oil level 
must be checked at the beginning of every shift.
The engine has 2 Oil   lters, 2 Fuel   lters, 2 Air cleaner elements and 2 Engine Breathers which 
need to be changed at each service interval.  For servicing and maintenance schedules see Topic 
10.

NOTE: Engine oil level MUST be checked  
at the beginning of each shift on 
the dip stick

Engine Oil Filters Fuel FiltersEngine Oil Dipstick
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4-14  SKF Drive Train / Compressor

Refer to Section 7 for all Hydraulic Pumps, Operation, 
Adjustment, Specifi cations and Repairs

Right Track & Feed Pump -     Model AA4VG125

Left Track  & Rotation Pump -      Model AA4VG125

Fan - Auxilliary Pump      Model A11VLO130

Charge Pump        Model P350

Charge Pump - Water Injection/Dust Collector Pump Model P350 Double Gear Pump

Overhaul of hydraulic piston pumps in the   eld is not recommended. Special tools, expert knowledge and 
absolute cleanliness are essential. It is usually best to exchange the pump for a new or factory rebuilt unit. 
However, replacement of shaft seals, control units, charge pump and external adjustments may be done 
without dif  culty. Refer to parts manual for your speci  c machine and section 7 of this manual for pump 
adjustments.

Hydraulic Pumps
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High Pressure Compressor
2.2 Sullair Compressor Unit, Functional Description

The high pressure compressor is a 2 stage positive displacement,   ood lubricated type rotary screw air 
compressor.

As the rotors turn, air is drawn axially into the compressor when the rotors turn past the Intake port in the 
  rst stage. At this point, the air is trapped between the rotor lobes and the Compressor housing. With the 
rotors turning, the lobes reduce the volume in the cavities, compressing the trapped air where it is then 
discharged into the second stage. This process happens again in the second stage of the compressor, 
where the air is further compressed to obtain a higher pressure.

NOTE: Each Sullair rotary screw compressor uses oil as a lubricant/coolant medium (mineral or 
synthetic). Due to the many types of oil used in the marketplace, this manual will refer to oil 
as “fl uid”.

Fluid is injected into the compressor unit at each stage and mixes directly with the air as the rotors turn, 
compressing the air. The   uid   ow has three main functions:

1. As coolant, it controls the rise of air temperature normally associated with the heat of compression.

2. It seals the leakage paths between the rotors as well as between the rotors and stator.

3. It acts as a lubricating   lm between the rotors allowing the male rotor to directly drive the female rotors, 
which are idlers.

After the air has been compressed in both stages of the compressor unit, it is discharged in the form of an 
air/  uid mixture. This mixture is routed through the discharge system where the   uid is separated from the 
air. At this time the air   ows to the service line and the   uid is directed through the cooling and lubrication 
system in preparation for reinjection.

Fig. 4-12 2 Stage Rotary Screw Cycle

Continued Reduction of 
Compression Chamber

Compression Chamber 
Discharged Into Receiver

Rotation Reduces Size of 
Compression Chamber

Rotors Mesh Sealing 
Compression Chamber

Discharge Suction

1 2

43

Compression Cycle

 BI620409 



4-34  SKF Drive Train / Compressor

Fig. 4-19 1150/350 High Pressure Compressor
 1. Fluid Stop Valve
 2. Pressure Relief Valve (Compressor) 

(150psi) 

Fig. 4-20 Air/Oil Receiver Tank
 1. Minimum Pressure Valve
 2. Regulator for Dust Collector & Bit 

Lube System set @ 125psi (8.6 bar)

Fig. 4-21 Air/Oil Receiver Tank
 1. Pressure Relief Valve (Fluid Sump) (400psi)

Fig. 4-22 Air/Oil Receiver Tank
 1. Running Blowdown Valve
 2. Shutdown Blowdown Valve

Compressor Operation

Fig. 4-22a Air/Oil Receiver Tank
 1. Moisture Separator

1

1

2
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Compressor Maintenance
Installation of Dust Shield, Gasket and V-Rings

1. Lightly coast inside of v-rings (S10) with lubricant provided in shaft seal lube kit. adjust inner v-ring (S10) 
axially with lip of ring facing out, to obtain a dimension of .10" from the face of the seat retainer (S1), (see 
item 2 in   gure 4-1).

2. Install dust shield gasket (S8) using the six 1/4" capscrews (S16). Torque to 11 ft-lbs or 1.5 kg-M.

3. Install outer v-ring (S10) with lip toward dust shield gasket (S8) and continue to slide onto the shaft until 
compressed to .35" dimension. See   gure 4-1

NOTE: Inner v-ring must NOT touch the seat retainer (S1).

Interstage Tube
Flexible Pipe Coupling Maintenance

Coupler Installation

1. Install both couplings as shown, encompassing the retainer, gasket and sleeve. DO NOT tighten either 
coupling until the entire joint has been assembled.

2. Tighten the nuts to the torque value shown in Table 2. RECOMMENDED ASSEMBLY TORQUE MUST 
BE MAINTAINED. Retightening of the coupler will be necessary if leakage occurs.

Special Notes

1. Assembly of the gaskets can be made easier by dipping the gaskets in water or the   uid to be sealed. 
DO NOT USE THE RUBBER LUBRICANTS.

2. Flexible joints are not intended to support end loads caused by internal pressure or other forces 
causing pipe separation.

Fig. 4-31 Flexible Pipe Coupling
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Compressor Maintenance

Fig 4-51

NOTE: When fi lter element is changed, it is important to check that all four (4) Bypass check 
valves are in place.

  This is done by looking up into the Filter head from the underneath side once the fi lter bowl 
and element have been removed. 

  Inspect/check all four (4) by-pass valves in housing for cracks, chips or damage. 
  There must be a by-pass check in all four (4) ports, if missing and the port is open then 

there will be no fi ltration occurring of the compressor fl uid.

Fig 4-52 Bypass check valves (4)

Fig 4-51

Compressor Fluid Filter
Routine Maintenance

Compressor Filters do not normally require special attention, other than 
visual inspection for   uid leaks or Warnings displayed via the Vigilante.
1. If external leakage is noted at   uid lines to the   lter, replace
 o-ring at leak.  For bowl seal leaks, check tightness of bowl
 tab nut (over tightening of tab nut will NOT stop   uid leaks
 due to faulty bowl O-ring), check/replace the bowl O-ring if
 faulty.  If leakage persists, check sealing surfaces for 
 scratches or cracks; replace any defective parts.
2. A differential pressure device pops up red when the element
 requires changing.  The indicator may pop up when using the
 machine before the hydraulic oil has reached operating 
 temperature.  Reset the indicator if this happens.
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4-64  SKF Drive Train / Compressor

Compressor Maintenance

Pilot signal from System (Reducing) 
regulator opens Running Blowdown

If the valve fails  to vent at all, check: 
• Gland nut has not unscrewed and is tight
• Cup seal is clean and in good condition (not by-passing) through Tell-Tale vent

If the valve continuously vents check:
• The O-ring is OK on the poppet assembly (check body surface also)
• The spring is not broken

Vents to 
atmosphere via 

muf  er
From Receiver 

Tank

From Receiver 
Tank

Running Blowdown is normally closed 
N/C (no signal/pilot pressure present)

Fig. 4-65 Running Blowdown Valve Operation

Fig. 4-63

Running 
Blowdown 

Valve

System 
Blowdown 

Valve

Running Blowdown Valve
This 2-way normally closed (N.C.) valve is piloted open 
by the system pressure regulators. The Blowdown Valve 
opens when the regulator pressure is reached and the 
air volume drawn through the closed inlet is vented to 
atmosphere.
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Radiator / Oil Cooler Repair
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High Pressure Compressor Fluid Cooler

HELPFUL HINTS:
• Read this manual thoroughly
• Work in a clean environment
• Good Lighting is a must
• Use the proper tools and lube
• Call L&M  customer service with questions

EXTERNAL CLEANING —
MESABI Aluminum Tube Air to Oil Cooler

To maintain efficiency and assure maximum life of a MESABI 
Aluminum Tube Oil Cooler, reasonable care must be taken when cleaning.

In some cases it may be best to blow out any dry dirt with shop air
prior to washing core with the high pressure hot water washer. If there is
any doubt about the cleaning method to be used, try the method on a
portion of a single tube first, or contact an L&M manufacturing facility.

For general external cleaning, a high pressure hot water washer up to
1500 PSI can be used. Unlike conventional cores, you can and should get
right up next to the core with the wand. Starting from the air exit side,
place the high pressure washer nozzle next to the fin, concentrating on a
small area, slowly working from the top down. Make sure you spray
straight into the core, not at an angle. Continue washing until the exit
water is free of dirt. Repeat from the opposite side.

Many radiator shops use a hot alkaline soap or caustic soda in their
boil-out tanks with chemical additives. Soaking in high pH solutions may
damage the aluminum alloy, depending on the exact characteristics of the
solution. Solutions that are either too alkaline (pH>9.0) or too acid
(pH<5.0) are not recommended.

Tube Stabilizer Bar Removal —
If your system was provided with tube stabilizer bars, remove them at 

this time.

Removing MESABI Tubes —
After a thorough cleaning as described above, blow dry the core sec-

tion, then remove tube retainer from top portion of tube as shown in Fig. 1.

NOTE: Remember the proper orientation of the retainers and three
cupped washers for reinstallation later.

With Installation Tool No. 42146, grasp center portion of tube as
shown in Fig. 2. Rotate the tool so as to break the tube free from the seal,
then raise the tube only enough to clear the lower header plate and swing
tube out just far enough to allow tube to be pulled down and out of the
upper header plate, as shown in Fig. 3

Remove all tubes in the row, repeating the above procedure.

Fig. 1

Fig. 2

Fig. 3

4

Models CSC 350 and CSC 500

Repair Instructions:
External Cleaning and Tube Removal
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Item No. Description Qty.

1 Hex Capscrew, 1/2"-13 x 1-1/2 1
2 Clamp, Valve Cover 1
3 Valve Cover 2
4 O-Ring, 1-3/16" OD 6
5 Spring & Disc 4
6 Valve Cage 4
7 Valve Seat 4
8 Hex Capscrew, 3/8"-16 x 5" 3
9 Valve Chamber 1
10 Gasket Cylinder 4
10A Ring Seal 2
10B O-Ring 2
11 Cylinder 2
12 Capscrew, 5/16"-18 2
14 Packing Washer 2
15 Packing 2
16 Packing Holder 2
17 O-Ring, 3/4" OD 2
18 Umbrella 2
19 Washer, Umbrella 2
20 Sleeve, Crosshead 2
21 Case, Pump 1
22 Pipe Plug, 3/4" 1
23 Crosshead 2
24 Wrist Pin 2
25 Connecting Rod Assembly 2
26 Bearing Insert, Con. Rod 4
27 Machine Screw, #10-24 x 1/2" 2
28 Speed Nut 1
29 Oil Slinger 1
30 Crankshaft 1
31 Bearing 2
32 Oil Seal 2
33 Snap Ring 2
34 Gasket, Pump Base 1
35 Mounting Base, Pump 1
36 Cup Washer, 3/8" 6
37 Capscrew, 3/8"-16 x 3/4" 6
38 Pipe Plug, 1/4" 1
39 Valve Seat Remover 1

Water Pump

Fig. 5-4 Water Injection Pump (ref. 87252)
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Water Pump
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Water Pump
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7. Apply 3 or 4 drops of Loctite sealant at top of thread 
for each of four holes in housing (see Figure 13). Do not 
allow parts with Loctite applied to come in contact with any 
metal parts other than those for assembly. Wipe off excess 
Loctite from housing face, using a nonpetroleum base 
solvent.

Do not apply Loctite to threads more than 15 minutes 
before installing screws. If housing stands for more than 
15 minutes, repeat application. No additional cleaning or 
removal of previously applied Loctite is necessary.

8. Before installing   ange and seal assembly over shaft, 
place protective sleeve or bullet over shaft. Then lubricate 
space between exclusion seal and pressure seal, as well 
as lips of both seals (see Figure 14).

Install   ange. Rotate   ange slowly while pushing down 
over shaft. Be careful not to invert or damage seals.

5. Install 49 mm [1.937 in.] I.D. seal in   ange.

6. It is recommended to apply a light coat of Loctite Primer 
NF in tapped holes of housing. Allow primer to air dry 
for at least 1 minute. Do not force dry with air jet; the 
primer will blow away.

 Use of primer is optional. With primer, Loctite curing 
time is approximately 15 minutes. Without primer curing 
time is approximately 6 hours.

Shaft Seal Repair
Water Pump Motor
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Hoist/Pulldown Cable Adjustment
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Rotary Drive Assembly

Rotary Drive - Removal from Mast

WARNING: BE SURE to relieve pressure on hydraulic or pneumatic systems before 
loosening connections or parts.

1. Remove drill pipe from rotary drive and lower rotary drive to bottom of mast.

2. Remove sub-adapter or shock sub from rotary drive shaft. You will have to grind the weld from the two 
chock bars (item 5, fig. 6-6b) before removing.

3. Cut off top stop blocks from slide weldments

4. Remove air connection (and air swivel if equipped) from rotary drive gearbox.

5. Tag and remove hydraulic hoses from rotation motor. Cap or plug all open fittings. Remove rotation 
motor. Weight of motor is about 140 lbs. (63 kg).

6. Support rotary gearbox with suitable lifting device in two places. Weight of gearbox is about 1560 lbs. 
(708 kg.). Cut lockwires (19) and remove the six capscrews (11) per side that hold gearbox to mast 
guides. Carefully slide gearbox forward to clear upper and lower stop blocks and be certain gearbox is 
properly balanced, then lift clear of mast.

Rotary Drive - Installation
1. Hoist rotary drive into position with suitable lifting device. Align unit between upper and lower stop blocks 

and slide into mast. Align the six bolt holes in the rotary drive with the holes in the right and left mast 
guides.

2. Install the six capscrews (11) and  hardened washers (15) on each side and torque to 297 ft. lbs. (404 
Nm). Install lockwires (19) as shown in fig. 6-6b. Order lockwire from parts book, or use 16 ga. stainless 
steel wire, type 304.

WARNING: BE SURE to install lockwires correctly, as per drawing.

 NEVER reuse lockwires.

 INSPECT lockwires daily to be sure none are broken or missing.

3. Weld stop blocks to slide weldments.

4. Install air swivel (if equipped) and air hose to rotary drive gearbox. Install rotation motor (22) along with 
all hoses and any other connections that were removed.

5. Start machine and check that rotary drive functions properly and there are no leaks. Install sub adapter 
or shock sub and tighten joint. Weld new chock bars (5) in place according to fig. 6-6b.

NOTE: Ensure Upper and Lower stop blocks are in contact with the Rotary Head. Shim or replace 
stop blocks if required.
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Rotary Drive Gearbox

0. 4

Cotta Service Repair Manual Cotta Service

SYMBOL EXPLANATION

ATTENTION

You will find this symbol in this Repair manual on passages, which
require your special attention!!

NOTE: NOTE

You will find this in this Repair manual on passages, which include a
note concerning the disassembly and reassembly sequence!
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Rotary Drive Gearbox

Fig.13

Fig.14

Fig.15

Fig.16

Loosen hex head screws (12 pcs.) and cap screws (3 pcs.).
Remove Gearbox cover using jack screws and hoist.

Remove output bearing cup and from cover.

Remove bearing cup from intermediate bore.

Remove snap ring from input shaft bore.

1. 4

Cotta Service Repair Manual Cotta Service

Gearbox cover must be brought up evenly!!

Note: Output bearing cone will come off with cover.
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Rotary Drive Gearbox

Fig. 25

Fig. 26

Fig. 27

Install roll pins (2) fixing the gearbox halves.

Output shaft bearing Assembly:

Wet bearing cup with oil and install output bearing
cone onto shaft.

Note: It is important to insure the gearbox is level
and square to the output shaft when installing this
bearing cone to insure it seats down fully into the
cup.

2 . 7

Cotta Service Repair Manual Cotta Service

Install first locking nut onto the output shaft and tighten per
the following procedure found on the Assembly drawing.

Set preload to .002 / .004 per the following instructions:
Tighten locknut enough to achieve .000 end play. Rotate
locknut 1/64 to 1/32 turn. (5.625 deg. / 11.25 deg.)

Fig.28

Wet cap screws (3) and hex head screws (12) with
sealing compound.(Loctite no. 242)
Screw in cap screws, and hex head screws with lock
washers, and tighten firmly.

������������������������������������

Note: Replace lock washers at each assembly.
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Rotary Drive Gearbox

Fig. 62

Fig. 63

Fig. 64

Wet outer surface of seal with spirits.
Install 2nd part of seal into Gearbox case until contact
is obtained.

Apply a thin film of clean oil to the 2 steel surfaces
of the seal.

Cover mounting surface of seal plate with RTV
(Loctite no. 598)

2 . 17

Cotta Service Repair Manual Cotta Service

Wet hex head bolts with sealing compound.
(Loctite no. 242)
Assemble seal plate to spacer and screw in hex
head screws and lock washers. and tighten
firmly.

������������������������������������

Fig. 65
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Winch Assembly

Fig. 6-11 Wire Rope Cross-Over

Fig. 6-12 Diagram showing how to determine wire rope "lay"
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7. The winch directional control valve must be a three
position four way valve with a motor spool such that
when the valve is in the center position both work
ports are open to tank (open center, open port).

8. High quality hydraulic oil is essential for satisfactory
performance and long hydraulic system component
life.

Oil having 150 to 330 SUS viscosity at 100°F (38°C)

and viscosity index of 100 or greater will give good
results under normal temperature conditions. The
use of an oil having a high viscosity index will mini-
mize cold-start trouble and reduce the length of
warm-up periods. A high viscosity index will minimize
changes in viscosity with corresponding changes in
temperature.

Maximum cold weather start-up viscosity should not
exceed 5000 SUS with a pour point at least 20° F
(-7° C) lower than the minimum temperature.

Under continuous operating conditions the tempera-
ture of the oil at any point in the system must not
exceed 180° (82°C). Optimum oil temperature is
generally considered to be 120-140°F (49-60°C).

In general terms; for continuous operation at ambi-
ent temperatures between 50 and 110°F (10 to
43°C) use SAE 20W; for continuous operation
between 10 and 90°F (-12 to 32°C) use SAE 10W;
for applications colder than 10°F (-12°C), contact the
BRADEN Service Department. The use of multi-vis-
cosity oils is generally not recommended.

9. The hydraulic oil filter should have a 10 micron nom-
inal rating and be full flow type.

A regular program of preventive maintenance for your

WINCH BRAKE

BRAKE
VALVE

PUMP

CONTROL
VALVE

WINCH ASSEMBLY
W/BRAKE VALVE
& STATIC BRAKE

BR

DR

WIRE ROPE INSTALLATION

7

3/8 in. and 7/16 in. (10 & 11 mm)
wire rope. Insert large end first.

1/2 in. and 9/16 in. (13 & 14 mm)
wire rope. Insert small end first.

NOTE: Standard cable anchor or wedge
shipped with the winch will anchor 3/8 to
9/16 in. wire rope (Part No. 74780). For 1/4
and 5/16 in. wire rope, use Part No. 24119.
For 5/8 and 3/4 poly rope ONLY, use Part
No. 26095.

Take the free end of the wire rope and insert it through the small opening of the anchor pocket. Loop the wire rope
and push the free end about 3/4 of the way back through the pocket. Install the wedge, then pull the slack out of
the wire rope. The wedge will slip into the pocket and secure the wire rope into the drum. The anchor is designed
to accommodate several different sizes of wire rope. You may anchor 3/8 in. and 7/16 in. (10 & 11 mm) wire rope
by inserting the wedge, large end first. 1/2 in. and 9/16 in. (13 & 14 mm) wire rope may be anchored by inserting
the wedge, small end first.

Hydraulic Winch
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3. Carefully align the pin hole in the carrier with the
hole in the planet gear shaft and drive the roll pin
into place.  Always use NEW roll pins. 

4. Note that the roll pin is slightly recessed in the car-
rier when properly installed.  With a center punch,
stake the carrier next to the pin hole as shown.  This
will distort the hole so the pin will not back out.
Repeat these steps for each of the three planet
gears.

PRIMARY PLANET CARRIER
1. To service the primary planet carrier, the steps are

the same as for the output carrier except there is
only one bearing for each gear and no bearing
spacer.

NOTE: All BG8 winches have a round thrust plate
between the primary and output sun gears.  In
winches with a 23:1 ratio, the plate is not con-
tained in the primary planet carrier.  In all other
ratios, the thrust plate is captive in the carrier
assembly.

17

i

Hydraulic Winch
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4. Remove spool plug and carefully remove spool
assembly.

5. Remove the damper piston from the spool.  The
piston will come out slowly, because of a partial
vacuum formed as it is removed. Use extreme
care to avoid damaging the polished surfaces of
the piston or spool.

6. Remove the check valve spring retainer, spring
and check valve poppet.  Check spring free
length.  Replace spring if less than 1-1/2 in. (38.1
mm) long. 

CLEAN AND INSPECT
1. Discard all O-rings and back-up rings.  Clean all

parts in solvent and blow dry.  Inspect polished
surfaces of spool and damper piston for damage
that may cause binding or leakage.  Inspect
spool bore in valve housing for damage or scor-
ing.  Inspect check valve seat in valve housing
and check valve poppet.  If the spools, bores or
valves are damaged, the entire valve must be
replaced as these parts are not serviced sepa-
rately.

2. Inspect the .020 inch orifice in the end of the
spool and the pilot orifice to be certain they are
open.

ASSEMBLY
1. Install new O-rings on the plug and spring retain-

ers.

2. Install new O-rings and back-up rings on the
spool and damper piston as shown. It is impor-
tant that each back-up ring is on the correct side
of its O-ring.  Take care not to cut the O-rings dur-
ing assembly.  Let the spool and damper piston
set for ten minutes before installing them in their
respective bores.  This will allow the O-rings to
return to their original size after being stretched.

3. Lubricate the spool and damper piston O-rings
with hydraulic oil.  Carefully install the damper
piston into the spool.

4. Lubricate the spool bore and spool O-rings with
hydraulic oil.  Carefully install the spool into the
valve housing.  Always install the spool from the
plug end as shown to minimize the possibility of
damaging the O-ring.  Install the plug, spool
spring and spring retainer.

5. Install the check valve poppet, spring and check
valve spring retainer.

6. Install the motor drain check ball, spring and
elbow fitting.

7. Install the pilot orifice into the valve housing.

8. The brake valve is complete and ready to be
installed on the winch motor.

27

Hydraulic Winch
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Carousel Top Tube Bearing - Replace
1. With mast in horizontal position and all pipe removed as described previously, support top tube (3) and 

carousel pipe support (2) with a suitable lifting device.

2. Mark position of top tube at the joint. Separate the top tube from the carousel pipe support by removing 
the six capscrews (71) at the joint (fig. 6-20).

3. Remove the safety wire (22), four capscrews (32) and flat washers (43) that hold the end cap (8) to the 
mounting plate. Remove top tube with end cap.

4. Drive the bearing (14) out of the end cap (8). There is a lip on end cap at top where it bolts to the 
mounting plate, so the bearing must be driven out the bottom.

5. Install new bearing into end cap. Clean upper portion of top tube and apply grease to tube and bearing 
before installation.

6. Hoist top tube into position with end cap and bearing installed. Line up mark made before disassembly 
and install all capscrews, but do not tighten.

7. Tighten all capscrews and torque to standard specifications. Install new safety wire (22) on the end cap 
capscrews (32).

Fig. 6-20 Top Tube & Carousel Support

 2. Carousel Support

 3. Top Tube

 40. Nut (6)

 42. Hardened Washer (6)

 71. Capscrew (6)

Carousel Pipe Rack
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Hydraulic Symbols
BASIC BUILDING BLOCKS

HYDRAULIC SYMBOLS

Working Line

Flexible Line

Vented reservoir

Sealed Reservoir

Pilot Line

Drain Line

Lines
Connected

Lines Crossing

Circles or Partial Circles
Indicate Pumps or
Rotary Actuators

Squares or combinations
of Squares indicate Valves

Arrows show
Adjustability,
Variabilty or 

Direction of Flow

Fluid Conditioners

Springs

An arrow thru the spring
indicates an adjustment

Enclosure Line

3 POSITION – 4 WAY VALVES

2 POSITION – 1 WAY VALVE

2 POSITION – 4 WAY VALVE

Spring Offset
Normally Open

Spring Offset
Pilot Actuated

Spring Offset
Solenoid Actuated

Dentented
Lever Actauted

Lever Actuated
Spring centred

Direct Solenoid Actuated
Spring Centred

Lever Actuated
Neutral Detent

Pilot Actuated
Spring Centred

Closed Centre
Closed Port

(Cylinder Spool)

Closed Centre
Open Port

(Motor Spool)

Open Centre
Closed Port

Open Centre
Open Port

DIRECTIONAL VALVE SYMBOLS

A Port B Port

P Port T Port
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Technical Data

Right Track, Left Track/Rotation Pumps
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Hydraulic Centering

When the control module is replaced, it is generally 
necessary to center the new module. Follow the steps 
listed below:

1. Install a 0-6000 PSI (0-414 bar) hydraulic pressure 
gauge into ports M

A
 & M

B
.

2. Install a 0-600 PSI (0-41 bar) hydraulic pressure 
gauge into ports X

1
 and  X

2
.

3. Disconnect and plug the X3 port (fig. 7-6c) for the 
rotation torque control (if used).

4. Loosen the lock nut on top of the control module with 
a 4mm allen wrench. Use a 4mm allen wrench to 
turn the adjusting screw. The adjustment screw is an 
eccentric, therefore turning the screw more than 90o 
in either direction will have no further effect, and could 
cause damage to the eccentric pin.

5. The neutral position is correctly adjusted when:

 A. Approximately equal pressures are at X
1
 and X

2 

ports.

 B. The hydraulic motor does not turn when the brake 
is released.

 C. Charge pressure registers equal at M
A
 & M

B
 ports 

when the pump is deadheaded.

Fig. 7-7a Hydraulic zero position 
- with EP pump control.

Fig. 7-7b Hydraulic Centering Adjusting Screw 
- with EP pump control.

Right Track/Pulldown, Left Track/Rotation Pumps

NOTE: Use one gauge and swap between ports X1 and X2. Even new gauges may not read 
indentical pressures.
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Hydraulic Piston Pumps - Troubleshooting

(Also refer to pages 23 & 24)
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Diverter Valve

Diverter Valve

Pilot port Connected to Port 1 on V17 (Drill 
tram solenoid) valve. Charge pressure (450 
psi) applied to this port in the ‘Drill mode’. 
Case pressure (7 psi max.) in the ‘Tram 
mode’

Drain Port 
7psi max.

Closed Loop Pump Circuit:

• The Drill/Tram Pump circuit consists of two independent closed loop systems that operate the rotary 
drive head motor, pulldown cylinder, and the two track assemblies.

• One pump operates the Right Track/Pulldown circuit. One pump operates the Left Track/Rotation circuit. 

Operation
When the Drill/Tram switch on the switch panel in the operator's cab is in TRAM mode:

Drill/Tram Valve (V17) in pilot control manifold (fig. 7-17) is de-energized, thus, oil is directed through the 
selector valves (fig. 7-18) to the tram motors.

When the Drill/Tram switch is in DRILL mode:

Drill/Tram Valve (V17) is energized. Pilot pressure then shifts the selector valve, and oil is routed to the 
rotation motor from the right hand selector (diverter) valve, and to the pulldown cylinder from the right hand 
selector (diverter) valve.

Fig. 7-18 Main Frame showing Selector 
Valve mounting location.
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Rotary Drive Gearbox Motor
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Rotary Drive Gearbox Motor
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Auxiliary Functions/Fan Circuit

Fig. 7-10 Mast "A" Frame (viewed from engine end)

 1. 3-Bank Valve (416699), Main Air, Skirt Lifters, 
 Trap Door

 2. Auxiliary Manifold (1412986)

 3. Check Valve for Cooler Fans (427241)

 4. Dust Collector/Water Injection Valve (410089)

 5. Suction Manifold (416567)

Fig. 7-10a Mast "A" Frame 

 (viewed from left side)

 1. Case Drain Manifold 
 (401065)

 2. Pilot Control Manifold 
 (426787)

Fig. 7-14 Mast Elevate & Jack Control 
Valve 410091 (mounted under 
operator's cab)

Fig. 7-23 9 Bank Auxiliary Valve mounted on mast
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Cooler Fan Motor
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Leveling Jack Cylinders

Fig. 7-15 Outer Jack Casing

Jack Counterbalance Valves
The function of the counterbalance valves on the leveling jacks (fig. 7-15) is to ensure that the drill stays in 
the intended position for drilling when the jacks are extended. To determine if the counterbalance valves are 
functioning correctly, the following procedure should be used. 

1. Raise the machine off of the ground and level.

2. Shut down the engine.

3. Measure distance from some point on machine to ground. Check again after a couple hours or overnight 
if possible. If measurement is less, then valve needs to be adjusted or replaced.

Jack Counterbalance Valve Adjustment

While the valves are preset at the factory at 3250 PSI (224 bar) they may be adjusted if drifting is 
encountered. The counterbalance valves can be reached through the cutout in the jack casing (fig. 7-15). 
One is for RETRACT and the other for EXTEND. Be sure you are adjusting the right one.

1. Loosen the jam nut and back out the adjusting screw 1/4 turn (remember, COUNTERCLOCKWISE 
adjustment INCREASES PRESSURE on counterbalance valves). Tighten jam nut and retest. If no 
difference is noted after one full turn of the adjusting screw, then valve must be replaced. DO NOT 
exceed one full turn. If counterbalance valve is backed out too far, it will relieve pressure. When valve is 
adjusted correctly, tighten jam nut.

2. If drifting is still encountered, the valve must be replaced.

NOTE: If in the above test, the unit does not start lowering, but does so during normal operations, 
then the jack cylinder most likely is bypassing or leaking internally, and further diagnostics 
and repair or replacement will be necessary.
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Carousel Rotate Motor
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Pilot Control Manifold
V07 Pilot Operated Directional Valve (Rotation Torque Control On/Off)

Piloted at Port 1 from the drill tram solenoid (V17), this valve switches the rotation pressure (Torque Control) 
on in the drill mode by allowing pressure from Mb Port on the L/H tram/rotation pump through Ports 2 &3, 
then on to the maximum rotation pressure relief.

Fig. 7-10j V07 Piloted Operated Directional Vale

 (Rotation Torque Control ON/OFF)

V08 Maximum Rotation Pressure Relief

This pilot operated vented relief is set to the highest rotation pressure required to provide enough rotation 
torque to turn the drill bit during the drilling process. Usually set at 4000psi, this provides 80% of pump 
pressure in the forward direction only, so reverse rotation pressure (5000psi) is capable of breaking out pipe 
joints. Venting Port 3 through the rotation torque control relief in the cab can remotely lower this setting. 
When the relief setting is reached, pressure from Mb on the L’H tram/rotation pump is directed to X3 on the 
servo of the L/H tram/rotation pump, which then de-strokes the pump.

Fig. 7-10K V08 Maximum Rotation Pressure Relief Valve

V08.  Setting to 4000psi

1. Engage the deck wrench onto the spanner flats of a drill pipe 
or sub adaptor. 
2. Forward rotate to stall the rotation. 
3. Increase the setting of the rotation torque control valve in the 
operators cab until the pressure stops rising or 4100psi rotation 
pressure is reached. 
4.  Adjust V08 relief until the rotation pressure gauge reads 
4000psi. 
5. Decrease the rotation torque control valve setting until the 
pressure begins to reduce.  Any pressure up to 4000psi can now 
be selected.
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Dust Collector/Water Injection Circuit

Pressure Adjustment
1. Shut down machine and relieve standing pressure (see beginning of section 7).

2. Block flow to dust collector and/or water injection pump.

3. Install a 6000 PSI (414 bar) gauge in the relief valve (fig. 7-28) or, if machine is equipped with a hydraulic 
pressure test station, turn knob to DUST COLLECTOR.

4. Start machine and allow time for system to warm up. Loosen lock nut on relief valve and turn adjusting 
screw (fig. 7-28a) to get a reading of 2000 PSI (138 bar). Tighten lock nut.

5. Shut down machine and relieve standing pressure. Hook up hoses that were removed in step 2 and 
remove gauge. Tighten all connections and fittings.

Fig. 7-28 Dust Collector/Water Injection 
Relief Valve 411582.

Fig. 7-28a Dust Collector/Water Injection 
Relief Valve Adjustment
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Hydraulic Cylinder Repair
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Electrical Components
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Laser Depth System
l	 The Rod Counter proximity switch is used to 

detect that a rod has been either added or  
subtracted. It does this by detecting the pipe rack  
position. When the Pipe Rack is swung under the  
Head and then moved back into the parked  
position, a flag in the PLC is “set”.

l	 After the Rod counter flag has been “set”, the  
Laser then determines the position of the Head.

l	 With the Head above the “midpoint” and the  
Deck Wrench is operated -- then a rod will be  
ADDED.

l	 If the Head moves down to a set point approx 200mm above “deck wrench” position without the Deck 
Wrench being operated -- then the rod will be SUBTRACTED.

Rod Counter 
Proximity switches

Pipe in Hole Detection

This option inhibits the movement of the MAST, JACKS and TRAMMING.

All of the following 3 conditions must be met to verify that the pipe is out of the hole.

1.	 The Rods on string must be 1 or less (the last rod in the string will still be on the head).

2.	 The depth must equal zero (the actual depth must have counted all the way back to zero).

3.	 The head must be above the “Pipe in Hole” set point (the head must be at the top of the mast).

Tram Protection

The Pipe in Hole is deemed to be clear to Tram only after ALL THREE above conditions are met OR the 
Override function is operated on the Touchscreen.

The operation of the Tram Override function (on the Tram Screen) is logged on the screen and memory. 
The Tram Override function will self reset when the operator switches back to drill mode for the next hole or 
whenever the drill is first started.

Mast and Jack Lowering Protection

The Pipe in Hole is deemed to be clear to Tram only after ALL THREE above conditions are met OR the 
Override function is operated on the Touchscreen.

The operation of the Pipe in Hole Override function (on the Drill Screen) is logged on the screen and 
memory. The Pipe in Hole Override function will self reset when the operator switches to tram mode for the 
next hole or whenever the drill is first started. 

NOTE:	 All “OVERRIDE” operations and buttons are operated with the full understanding and 
acceptance of the system or operation to be overridden. Overriding any system has the 
potential for component or machine damage, this procedure must be done only after fault 
evaluation and with due care.

WARNING	 You should never attempt to raise the jacks with the drill pipe in a  
drill hole. For this reason the PLC should prevent jack cylinders from 
functioning until the “Pipe in Hole” sensor registers that the drill string  
is clear of the drill hole.

Electrical Components

 BI620409 



8-24 	 SKF Electrical Components
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Replacing a Faulty Card
Turn off power to PLC.
Disconnect connector from card (2 screws at each end will jack connector from card).
Remove faulty card and check if it has any Dip Switches that need to be set on new card
Set any Dip Switches if required and install new card.
Replace connector & secure with screws.
Turn power back on to PLC.

Analog Card Configuration
When replacing an analog card the dip switches must be set correctly (4 or 8 channel card only)

Electrical Components
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DISCLAIMERS 

General 

This is a generic guide in content and should not be used as a site specific manual. It is prepared to assist in 
the understanding of the fundamental operation of a Drill PLC System only and does not cover the operation 
and maintenance of the drill itself, which is contained in the Reedrill Operation and Maintenance Manuals. 
It is assumed that personnel using this guide are: 

5. Trained and competant to carry out the work being performed.  
6. Has completed the required approved Risk Assessments and deemed safe to perform the associated 

work. 
7. Is familiar with the operation of the drill. 
8. Has read and understood the relevant operation and maintenance manuals provided with the drill.  

No Warranty is given that the information contained herein is free from error or omissions. 
Accordingly, CAED Pty Ltd and/or Metso Reedrill disclaim liability for any act done or omission made in 
reliance on the information in the Guide and any consequences of any such act or omission. 

Override Features 

All “OVERRIDE” operations and buttons are operated with the full understanding and acceptance of the 
system or operation to be overridden.  
Overriding any system has the potential for component or machine damage, this procedure must be done only 
after fault evaluation and with due care. 

Further Information 

Vendor documents have been included to provide further information on device specific components used.
Refer to the Reedrill Operator and Maintenance Manual for complete and detailed as built machine operation 
and standards. 

Electrical Components
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Alarm Centre (AC)

Alarm Centre corresponds to the distance threshold of the switching output. Alarm Centre is input in meters. 
On negative or positive excession of the pre-set switching threshold, the alarm output will switch from 

~
High} 

to 
 

Low} or vice versa depending on the alarm hysteresis setting.

~
High} corresponds to about VCC – 1 V, 

~
Low} to 0 V.

Alarm Hysteresis (AH)

Alarm Hysteresis defines the response hysteresis of the switching output. Alarm Hysteresis settings are 
made in units of a meter. The value of a hysteresis setting corresponds to the delay in switching (in m), its 
mathematical sign describes the logic level.

Range Beginning (RB)

Range Beginning corresponds to the lower range limit of the analog output. Range Beginning settings are 
made in units of a meter. Range Beginning corresponds to a current of 4 mA.

Range End (RE)
Range End corresponds to the upper distance limit of the analog output. Range End settings are made in 
units of a meter. Range End corresponds to a current of 20 mA.

Trigger Delay (TD)
Trigger Delay consists of two sub-parameters – the actual delay, i.e. the waiting time, and the trigger level. 
Delay corresponds to the time from the point when a trigger signal is received to the moment at which a 
measured value is output. It may take on a maximum value of 9999 ms. The trigger level allows you to 
define if measurement is to be triggered at a low-high flank (0) or a high-low flank (1).
Your selections for trigger delay and trigger level must be separated byspace (20h). (see section 11. 
“Transmission Protocol”)

Baud Rate (BR)
For baud rate, the following settings are available: 2400, 4800, 9600, 19200, 38400. Faulty inputs are 
automatically rounded to the nearest available baud rate. The data format is fixed. It includes eight data 
bits, no parity and one stop bit.

Autostart (AS)
Allows you to define a function which the LDM 40 A is to carry out when voltage supply becomes available. 
All inputs are possible. For example, if ASDT has been parameterised, the LDM 40 A will start with distance 
tracking immediately after power is available.

Distance Offset (OF)
With the help of this parameter the user may conveniently define a zeropoint of his/her measuring setup.

Fig. 4	 Front edge of LDM 40 A

Zero point of the LDM 40 A (OF = 0.000000e+00) coincides with the front edge of the receiving lens.

Receiver
optics

Electrical Components
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Combined Pressure Sensor
Operating Instructions

Electrical Components
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Electrical Components

Rod Counter Prox Switch
Inductive Proximitiy Switch With Setting Aid
Installation Instructions
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General Locator - SKF-12

Fig. 9-1 SKF Service Points

COTTON REEL

ENGINE AIR CLEANER

FIRE SUPPRESSION TANKS

TRANSDUCER BOX

E/STOP

MAIN ELECTRICAL CABINET

HYD TANK

AIR RECEIVER TANK

BEAN PUMP

COMPRESSOR AIR CLEANER

MAST ACCESS LADDER

CRANECRANE CONTROLS

COMPRESSOR OIL COOLER
CHARGE AIR COOLER

ENGINE RADIATOR HYD
OIL COOLER / CHARGE
AIRCOOLER

TOOL BOX

THREAD GREASER

ISOLATOR BOX

BATTERY BOX

DRIVE LINE

PUMP DRIVE BOX

HAMMER OIL

CENTRAL LUBE

MUFFLER

EMERGENCY ACCESS
LADDER

EMERGENCY ACCESS
LADDER

CATERPILLAR 3412 E

SULLAIR 1150 cfm/350 psi

ENGINE

COMPRESSOR

WIGGINS BOX

90 LT QUELL TANK

MAST RAISE CYLINDER

WATER TANKS

ROTARY DRIVE

AUTOMATIC BREAKOUT
WRENCH (HOBO)

OPERATORS CABIN

CAB AIR CONDITIONER

A/C PRESSURISER

E/STOP
FIRE SUPPRESSION ACTUACTOR

E/STOP
FIRE SUPPRESSION ACTUACTOR

E/STOP

FIRE SUPPRESSION
ACTUACTOR

FIRE SUPPRESSION ACTUACTOR
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Lubrication And Preventative Maintenance
A-Frame And Mast Pivot Point Checks and Maintenance

A-Frame

Mast Pin 
retaining 

bolts

Mast Raise Cylinder 
Lower Clevis/Pin

Mast Pivot 
Cap

Mast Pivot 
Bush

Mast Pivot Cap Bolts 1363ft/lbs

10hrs/Daily
● Check Mast A-Frame For Security And Damage

● Check Mast Raise Cylinder Pins For Security/Damage

● Check Pivot Caps For Security 

500hrs
● Check Torque On Mast Pivot Cap Bolt (1363 ft/lbs) 
 (Replace bolts if any movement is encountered to achieve correct tension)

● Check Condition Of Pivot Bushes

Mast Raise 
Cylinder Upper 

Clevis/Pin

Mast Pin 
retaining bolts
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Lubrication And Maintenance Chart

Lubrication Service

1. Park the machine on a level surface
2. Rack rods and lower the head
3. Shut down engine
4. Relieve all hydraulic system pressure
5. Relieve all pneumatic (air system) pressure
6. Isolate the machine

Item Task Comments & 
Initials

1 Engine Oil Filters
1. Drain and replace engine oil.
2. Change engine oil fi lter
3. CHECK for oil leaks

2 Engine Fuel Filters
1. Drain engine fuel water trap.
2. Change secondary fuel fi lter 
3. Drain sediment from the fuel tank.

3 Engine Cooling System
1. CHECK coolant, Level / Leaks
2. CHECK radiator cap condition. (p/n 0098489).
3. CHECK coolant level.
4. CHECK the condition of the radiator and clean if 

required.
5. CHECK system for any coolant leaks.

4 Engine Air Cleaner
1. Remove primary element.
2. CHECK the safety element.
3. CHECK induction pipe-work for dust intrusion.
4. Remove the vacuator cups (1 used).
5. Clean the air cleaner housings
6. Fit clean primary elements 
7. Clean the cups and refi t.
8. Clean engine breather
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Lubrication And Maintenance Chart

Lubrication Service

1. Park the machine on a level surface
2. Set parking brake
3. Rack rods and lower the head
4. Shut down engine
5. Relieve all hydraulic system pressure
6. Relieve all pneumatic (air system) pressure
7. Isolate the machine

Item Task Comments & 
Initials

1 Engine Oil Filters
1. Drain and replace engine oil.
2. Change engine oil fi lter
3. CHECK for oil leaks

2 Engine Fuel Filters
1. Drain engine fuel water trap.
2. Change primary fuel fi lter 
3. Change secondary fuel fi lter
4. Drain sediment from the fuel tank.

3 Engine Cooling System
1. CHECK coolant, Level / Leaks 
2. CHECK radiator cap condition. (p/n 0098489).
3. CHECK coolant level.
4. CHECK the condition of the radiator and clean if 

required.
5. CHECK system for any coolant leaks.

4 Engine Air Cleaner
1. Remove primary element.
2. Remove the secondary element.
3. CHECK induction pipe-work for dust intrusion.
4. Fit air cleaner protection plugs.
5. Remove the vacuator cups (1 used).
6. Clean the air cleaner housings
7. Change the safety element 
8. Fit clean primary elements 
9. Clean the cups and refi t.
10. Clean engine breather
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Lubrication And Maintenance Chart
Lubrication Service - continued from previous page. 
Refer safety conditions at the beginning of the section on page 6.
Item Task Comments & 

Initials
5 Hydraulic System

1. CHECK hydraulic fi lter indicators (these may pop when 
the  fl uid is cold).

2. Change charge system fi lters 
3. Change return oil fi lters 
4. Change hydraulic loop fi lters 
5. CHECK hydraulic hoses for oil leaks or abrasion 

damage.
6. CHECK hydraulic oil level.
7. Change hydraulic tank breather

6 Hydraulic Oil Cooler
CHECK the condition of the compressed air system oil 
cooler and clean if required.

7 Hydraulic Pump Drive Gearbox
1.   Drain and replace pump drive gearbox oil.

8 Compressed Air System – Air Cleaner
1. Remove primary element.
2. Remove the secondary element.
3. CHECK induction pipe-work for dust intrusion.
4. Fit air cleaner protection plugs.
5. Remove the vacuator cups (1 used).
6. Clean the air cleaner housings
7. Change the safety element 
8. Fit clean primary elements 
9. Clean the cups and refi t.

9 Compressor Oil Cooler
1. CHECK the condition of the compressed air system oil  

cooler and clean if required.

10 Compressor Oil Level
1. Change compressor lubrication oil fi lter
2. Change compressor oil 
3. CHECK the air system (pneumatic hoses) for leaks
4. Clean Separator scavenge tube stainer
5. Check air inlet valve oil level- top up with compressor oil

11 Mast
1. CHECK integrity of mounting hardware and welded 

joints.
2. CHECK mast pivot pins and bushes for wear and 

lubrication.
3. CHECK torque of mast pivot cap bolts – any movement 

at all replace bolt lubricate threads and tension to 2371 
ft/lb

4. Check carousel for damage and security
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Lubrication And Maintenance Chart
Lubrication Service - continued from previous page. 
Refer safety conditions at the beginning of the section on page 6.
Item Task Comments & 

Initials
11 Mast

1. CHECK integrity of mounting hardware and welded joints.
2. CHECK mast pivot pins and bushes for wear and 

lubrication.
3. Remove and replace mast pivot cap bolts –lubricate 

threads and torque to 2371ft / lb 

12 Rotary Gearbox (head)
1. Drain and replace the rotary gearbox oil (85/140).
2. Air swivel, CHECK for leaks.
3. Shock sub (if fi tted) lubricate
4. Rotary motors, check integrity
5. Rotary drive spindle, CHECK PRE LOAD 0.002 to 0.004”.  

Refer service manual and parts catalogue for details.
6. Rotary head wear pads, CHECK wear, replace as 

required, part # 0410860. Refer service manual and parts 
catalogue for details.

7. CHECK Rotary head mounting bolts
8. Check split pins on rope anchors for security

13 Pulldown Assembly
1. CHECK and REPORT on the condition of the pulldown  

ropes. Adjust the pulldown ropes (if required) as per the  
service manual.

2. Change the Permalubes (Part # SIMAL01 x 4).
3. CHECK Travelling sheave mount bolts and feed cylinder 

wear pad bolts

14 Winch
1. CHECK condition of the rope and hook.
2. Drain and replace oil (85/140)

Not in use

15 Water Pump – Drill System
1. Drain and replace oil in water pump
2. Clean the water pump strainer.
3. CHECK the condition of the coupling, (Part # 0043880K).

16 Undercarriage
1. Clean and check the condition of the, tracks, rollers and  

sprockets.
2. CHECK the integrity of the track frame and axle mounting  

frame hardware.
Left Right

3. Drain and replace the track drive gearbox oil (85W140)
4. CHECK track chain adjustment and RECORD current  

dimension.
 RECORD adjusted dimension (refer service manual for  
details).
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The following chart provides the tightening torques for split fl ange connections used in hydraulic systems. 
Split fl anges and fi tting shoulders should fi t squarely. Install all bolts, fi nger tight and then torque evenly.

NOTE: Over-torquing bolts will damage the fl anges and/or bolts, which may cause leakage.

         Bolt Torque

 Flange Size  Bolt Size  Newton Meters   Pound-Force/Foot
 in Inches (*)  in Inches  (N m)    (lbf.-ft.)

 1/2   5/16   20-24    15-18

 3/4   3/8   30-37    22-27

 1   3/8   37-47    27-35

 1-1/4   7/16   47-61    35-45

 1-1/2   1/2   62-79    46-58

 2   1/2   75-88    55-65

 2-1/2   1/2   107-123   79-91

 3   5/8   187-203   138-150

 3-1/2   5/8   159-180   117-133

NOTE: (*) Inside diameter of hydraulic tube or hose fi tting

Torque Values for Split Flange Connections
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Palfinger Hydraulic Crane
Visual Inspections 2.1-1

-1 Daily Visual Inspection

Check the crane and its mounting once daily for visible defects, damages or alterations. 

Carry out this inspection very carefully every time: alterations or damages not detected 
because of carelessness or old habits are a major source of accidents. 

Carefully check:

Screw fittings, connections, and other parts of the hydraulic system for damages or 
oil leaks. 

Whether bolts and screw fittings are properly fixed. 

For defective bolt connections 

The smoothness and the return motion of hand levers. 

Load bearing parts, accessories, load holding attachments (grab, winch etc.) for 
cracks and damages. 

-2 Daily Functional Tests of Safety Devices

If your crane is equipped with safety devices such as an emergency cut-off, an overload 
protection system or a rope winch limit stop, always carry out a function test on them 
before operation. 

Carry out this inspection very carefully every time: carelessness and old habits are a 
major source of accidents. 

Leaks of hydraulic oil may lead to dangerous accidents and 
cause considerable environmental damage and pollution. 

When such defects are detected, immediately cease operation 
of the crane. 

If the safety devices do not work, operation of the crane is 
strictly prohibited. 

Auxilary Crane
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Palfinger Hydraulic Crane
Optional Features 4.3-1

-1 Load Holding Attachments and Accessories

You can operate your crane with a variety of attachments such as mechanical extensions, 
special suspension, pallet fork, nylon straps, ropes, etc. 

For more details, simply ask your PALFINGER service workshop. 

Pay attention to the following:

The capacity and dimensions of the attachment must be compatible with the crane. 

There must be, on the attachment, a symbol plate indicating: name of manufacturer, 
model, serial number, dead weight, operating pressure, volumetric capacity, 
admissible load and year of production. 

Carefully read the content of the operator’s manual for the respective accessory. 

Before operating, ensure the attachment is always properly fixed on the crane. 

The overall max. admissible load is determined by the lowest max. admissible load 
of either the crane or the attachment. 

Auxilary Crane
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Palfinger Hydraulic Crane

DT0130/03

Page

Edition

Technical Information 

PC 1300 
Specifications

Page

01

1/03/99

Auxilary Crane
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Lube Pump Air Motor
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Auto Lube System

Regulator Maintenance and Repair
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Pipe Thread Lubricator
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Hammer Oil System
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