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FIRE PREVENTION SAFETY 

Fires can create severe emergencies where both human life and property may be lost. 
Even when confined, a fire may cause very expensive damage to your equipment. Fire 
can strike at any time, not only when the equipment is used, but also when left 
unattended between work shifts and nobody is around to fight it. 
 
When working in a confined environment, it is impossible to prevent combustive dust 
from collecting in tight corners of the machine. This dust, in itself, may not cause a fire; 
however, when mixed with fuel, oil or grease in a hot and confined place, it can become 
a fire hazard. To reduce the chances of a fire occurring, follow the preventative 
instructions listed below: 
 
• Inspect the machine daily for potential fire hazards and make any necessary repairs 

immediately. 

• Always ensure that excess grease and oil accumulation, including spillage, are 
cleaned up immediately. 

• Set up, and follow a wash schedule. Use only nonflammable cleaning agents for 
cleaning the machine or machine components. 

• Discard oily rags and other combustible materials in the proper designated location; 
do not store them on the Drill Jumbo. 

• Before performing repair work such as welding, the area surrounding the repair 
location should be cleaned and a fire extinguisher positioned close by. 

• Ensure that you are familiar with the location of the machine’s fire suppression 
system actuators and KNOW HOW TO USE THEM. 

• Maintain a charged fire extinguisher on or near the Drill Jumbo at all times and 
KNOW HOW TO USE IT. 

BI621994



 
MK7-2 DRILL JUMBO OPERATOR’S MANUAL 

Number:
Revision:

OM-MK7-V1 
A 

 

Page 10 of 10 

 

BI621994



 
MK7-2 DRILL JUMBO OPERATOR’S MANUAL 

Number:
Revision:

OM-MK7-V3 
B 

 

Page 3 of 18 

Return Filter – The Return Filters are mounted on top of the hydraulic tank.  They filter 
the hydraulic oil as it returns from system components.  If the filter element is dirty or if 
the backpressure through the element exceeds 50 psi the return filter is designed to 
allow the returning fluid to bypass the filter element (indicating that the element needs to 
be changed).  A dial-type visual indicator on the return filter is used to indicate when it 
has reached bypass mode (red zone on indicator).  The indicator will only display a 
reading when there is hydraulic flow through the system. 
 
Return Filter Bypass Indicator – The Return Filter Bypass indicator will display this 
backpressure only while functions are operating.  If the needle is found in the red zone, 
it indicates that the filter is in bypass and the element should be changed.   
 
Breather – The breather allows air to enter and leave the tank depending on whether 
the hydraulic fluid level is dropping or rising.  The breather filters the air to avoid 
contaminating the hydraulic system and must be properly maintained. 
 
Thermometer – The thermometer provides a visual indication of the temperature of the 
hydraulic fluid inside the tank.  The maximum allowable temperature depends on the 
hydraulic fluid being used. 
 
Sight Gauges – The sight gauges provide a visual indication of the hydraulic fluid level 
in the tank.  These gauges use a cork ball that floats in the hydraulic fluid.  The sight 
gauges from top to bottom indicate the maximum, middle, and minimum fluid levels. 
 
Level/Temperature Switch – The level/temperature switch is included in the tank to 
provide an electrical signal to indicate warning and shutdown conditions for the 
hydraulic fluid (e.g. high temperature or low level). 
 
Suction Ball Valves (not shown) – Each hydraulic pump has its own suction line ball 
valve that can be closed to allow component maintenance without having to drain the 
hydraulic tank. 
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If the anti-jam kick-out valve is adjusted too far CCW then the anti-jam 
system may not activate properly 

AIR SYSTEM 
The air system uses components that are located throughout the Drill Jumbo. 
Compressed air is supplied by connecting to the mine’s compressed air lines via a 
connector on the rear deck assembly as shown in Figure 11. 
 

 

Figure 11 – Typical Mine Air Inlet Located in Rear Deck Assembly  

 
Figure 12 – Air Compressor (If Equipped) Located in Rear Deck Assembly  

 
The air compressor assembly (if equipped) is located in the rear deck assembly and is 
shown in Figure 12.  A brief description of some of the components follows. 
 

MINE AIR INLET
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 AC CONTROL SYSTEM 
 

The AC control system is used once the Drill Jumbo has been driven to the working 
face and is ready to commence drilling operations.     
 
Figure 6 shows the AC panel in the rear deck assembly area of the Drill Jumbo and 
identifies its features. 
 

 
 

 
 

Figure 6 – AC Panel Located in Rear Deck Assembly 
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INTERLOCKS 
 

The Drill Jumbo has several interlocks. These interlocks are designed to help protect 
the operator and the equipment.  

 
Automatic Brake Application Interlock – the vehicle’s braking system is designed 
such that the unit’s emergency/park brakes will apply in the event of low accumulator 
pressure, low transmission clutch pressure, if there is a loss of electrical power, or if the 
cable reel last wind interlock is activated. In the event that the machine is switched from 
Drive to Auxiliary Mode, the Automatic Brake application system will apply the brakes 
regardless of the position of the emergency/park brake button. 
 
Cable Reel Last Wind Interlock – this interlock is designed to prevent the Drill Jumbo 
from driving away from the electrical sub-station any further than what the electrical 
trailing cable will allow.  It warns the operator when the electrical trailing cable is getting 
close to being completely spooled out and it automatically applies the brakes when the 
cable is completely spooled out.  The interlock will illuminate the amber indicator light 
located in the driver’s instrument panel when three (3) or less spools of trailing cable are 
left on the cable reel.  The interlock will illuminate the red indicator light and will apply 
the emergency/park brakes when one (1) spool of trailing cable is left on the cable reel.  
At this point the operator will have to use the cable reel last wind override switch in 
order to release the brakes and drive towards the cable and reel in the trailing cable.  
The operator should drive slowly and ensure that the cable is not run over. 
 
Reedrill has asked us to remove the lubricator interlock. The low lube /air warning 
indicator in the console is still there. 
 
 
Hydraulic Tank Pressure Interlock – when equipped, this interlock is designed to 
protect the AC electric powerpacks from starting unless there is sufficient air pressure in 
the hydraulic tank.  The air compressor must be started first and the tank air pressure 
switch must sense sufficient air pressure before the powerpacks can be started. 
 
Hydraulic Tank Level/Temperature Interlock – this interlock is designed to prevent 
the operation of the AC electric powerpacks if the level of the hydraulic fluid is too low 
(leading to possible cavitation of the pumps) or if the temperature is too high (leading to 
insufficient lubrication of the pumps).  There are two (2) amber warning indicators in the 
operator’s control console that will illuminate when these shutdown conditions are being 
approached. 
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FEED CONTROLS 
 

The same joystick controls that operate the boom functions can be used to operate the 
feed functions by changing the control console from Boom mode to Feed mode.  Either 
depressing the green Feed mode switch/indicator or either of the bottom two buttons on 
the joystick can do this.  When the control console is in Feed mode the green indicator 
light will illuminate. 
 
Feed Dump – this function is proportionally controlled.  Moving the joystick forward will 
cause the feed to dump downward and pulling back will cause the feed to dump 
upward.  The further the joystick is displaced in either direction the faster the function 
will move. 
 
Feed Swing – this function is proportionally controlled.  Moving the joystick to the left 
will cause the feed to swing to the left and moving the joystick to the right will cause the 
feed to swing to the right.  The further the joystick is displaced in either direction the 
faster the function will move. 
 
Feed Rollover – this function is proportionally controlled.  Rotating the joystick to the 
left will cause the feed to rollover to the left and rotating the joystick to the right will 
cause the feed to rollover to the right.  The further the joystick is displaced in either 
direction the faster the function will move. 
 
Feed Extend – this function is discretely controlled using the two top buttons on the 
joystick.  Depressing and holding the left button will cause the feed to extend outward.  
Depressing and holding the right button will cause the feed to extend inward.  This 
function moves at a constant speed. 
 
Feed Extend Lock – this function is discretely controlled using the toggle switch 
located below the drill joystick.  Moving this switch up will cause the feed to extend 
continuously until the switch is moved back down.  This feature is typically used during 
drilling where a constant sting force is required. 
 
Feed Table Dump – this function is discretely controlled using the toggle switch located 
below the joystick.  Moving the switch up will cause the feed table to dump upward and 
moving the switch down will cause the feed table to dump downward.  Releasing the 
switch will allow it to automatically return to the neutral position. 
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14. AC panel inspection and testing emergency stop switches. 
 
Inspect the AC panel’s general condition.  All instrument gauges, indicator lights, and 
switches should be free of damage.  The panel should be fastened closed. 
 
Ensure the Drill Jumbo is connected to the mine’s power supply.  The main disconnect 
switches for the carrier and AC panel should both be in the “ON” position.  Connect AC 
power to the Drill Jumbo by pressing the main power reset switch.   
 
Start both of the AC electric powerpacks.  Test both of the emergency stop buttons (AC 
panel, operator’s control console) to ensure that both shut down the electric powerpacks 
and they cannot be re-started unless the emergency stop button is pulled out and the 
main power is reset.   
 
With the AC electric powerpacks off, start the diesel engine.  Test both of the emergency 
stop buttons again to ensure that both shut down the engine and prevent it from being 
re-started unless the emergency stop button is pulled out. 
 

15. Compressor inspection. 
 
Check the oil level in the compressor using the sight gauge found in the side of the oil 
compressor unit.  There is a maximum and minimum level indicator on the sight gauge. 
 
Start the compressor and confirm that it builds normal pressure (approx 115 psi).  There 
will typically be some foaming of the oil.  Also check that the air intake filter indicator is 
within the acceptable range. 
 
The remote mounted air pressure filter has a small valve in the bottom of the housing to 
allow any collected moisture to be drained away.  Open this valve with the compressor 
running to purge any water and then close. 
 

16. Test all boom, feed, and drilling functions. 
 
With the AC electric powerpacks, water pump, and air compressor running operate each 
of the boom, feed and drilling functions to ensure all are working properly.  Rock drill 
lubricator will need to be filled in order for the drill rotation to be operational.   
 
Monitor the operation of the boom and feeds for any signs of excessive play indicating 
maintenance is required. 
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COMPONENT SERIAL NUMBER MANUFACTURER 

Engine Serial #: 904-946-00-671241 Mercedes 

Engine ECM Serial #: A042-447-1840 Mercedes 

Engine ADM Module Serial #: NR 260524 Mercedes 

Transmission Serial #: 1750607 Spicer 

Carrier Piston Hyd Pump Serial #: 49232857 Rexroth 

LH AC Piston Hyd Pump #1 Serial #: 49227121 Rexroth 

LH AC Piston Hyd Pump #2 Serial #: 49247103 Rexroth 

RH AC Piston Hyd Pump #1 Serial #: 40117480 Rexroth 

RH AC Piston Hyd Pump #2 Serial #: 49232091 Rexroth 

LH Rock Drill Serial #: N/A  

RH Rock Drill Serial #: N/A  

ROPS / FOPS Serial #: 170-1063915 MacLean 

Brake Accumulator #1 Serial #: 521647-01 Parker 

Brake Accumulator #2 Serial #: 517143-01 Parker 

LH Valve Controller Serial #: 0609-3516 Hawe 

RH Valve Controller Serial #: M4006-665 Hawe 

Controller Software (Filename & Rev.): MK7-2 Hawe 

LH Feed Rollover Serial #: 368606 Helac 

RH Feed Rollover Serial #: 368605 Helac 

Engine Axle Serial #: 7D25 New Holland 

Deck Axle Serial #: 7D05 New Holland 
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2.5 Replace bolts at location #1 & #2 with 2 x M12 X1.75 x 70mm Bolts. Remove all 

other assembly bolts alternately keeping power plate parallel to the housing to 
prevent damage to bearings.  Loosen remaining bolts in an alternate pattern until 
all bolts are removed. As shown in Figure 4. Remove bolts from location #1 & #2, 
and then remove power plate sub-assembly from brake. As shown in Figure 4. 

 

 

Figure 3- Installing of Longer Bolts. 

 

 
 

Figure 4- Removal of Power Plate. 

 

       

 

WARNING: 
Stored energy from the springs can cause power plate assembly to pop off 
housing.  To control this, remove assembly bolts #1 & #2 (see Figure 3) and 
replace with (2 x M12 X 1.75 X 70).    
 
Remove all other assembly bolts alternately keeping power plate parallel to the 
housing to prevent damage to bearings.  Loosen remaining bolts in an alternate 
pattern until all bolts are removed.   

#2

#1

Assembly 
Bolts 
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CAUTION NOTES: 
BEFORE RE-COMMISIONING UNIT COMPLETE UNIT BRAKE TESTING 
PROCEDURES TO CONFIRM ALL BRAKING SYSTEMS ARE FUNCTIONING 
PROPERLY. 
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Bolt Diameter Lock Nut
Inches UNC UNF

3/8 25 30 20
7/16 40 50 35
1/2 65 70 50

9/16 95 100 75
5/8 125 145 100
3/4 225 250 180
7/8 365 405 290
1 545 610 (155) 430

1-1/8 775 (195) 870 (220) 615 (155)
1-1/4 1090 (275) 1210 (305) 860 (215)
1-3/8 1430 (360) 1625 (405) 1145 (285)
1-1/2 1895 (475) 2135 (535) 1510 (380)

Values in () represent input torque to a 4:1 torque multiplier

Fastener Torque (Ft-lbs)
Chart #2: Grade 8 Imperial HHCS Torquing the Nut

Hex Nut with Antiseize
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The following is the machine specific hose list for 2-Boom Jumbo MK7-2-005. 
  

Hose No. Size Length Fitting Fitting Circuit Description 

A01 8C 42 1 1 AIR/WATER FROM AIR COMPRESSOR TO FILTER 

A02 8C 195 1 1 AIR/WATER FROM FILTER TO T FITTING 

A03 8C   1 1 AIR/WATER FROM T FITTING TO JOINER 

A04 8C 155 1 1 AIR/WATER FROM JOINER TO LUBE PUMP ASSY 

A12 8C 49 1 L AIR/WATER FROM FILTER TO COALESCING FILTER 

A14 4A 49 1 1 AIR/WATER FROM VALVE ASSY TO TANK 

A14A 4A 49 1 0 AIR/WATER FROM VALVE ASSY TO GROUND 

A1R 6B 28 1 L STEER/BRAKE FROM PRESS RED MANIFOLD TO BRAKE MANIFOLD 

A2R 6B 24 1 L STEER/BRAKE FROM PRESS RED MANIFOLD TO BRAKE MANIFOLD 

AB02 6C 9 1 1 STEER/BRAKE   

AB12 6B 8 1 1 POWER FRAME FROM FRONT AXLE TO  FRONT AXLE 

AB12 6C 9 1 1 STEER/BRAKE   

ACC01 6B 9 1 L STEER/BRAKE FROM PRESS RED MANIFOLD TO CHARGE VALVE 

ACC02 6B 48 1 1 STEER/BRAKE FROM PRESS RED MANIFOLD TO ACCUMULATOR 

ACC03 6B 7 1 L STEER/BRAKE FROM ACCUMULATOR TO BRAKE VALVE 

ACC11 6B 11 1 L STEER/BRAKE FROM PRESS RED MANIFOLD TO CHARGE VALVE 

ACC12 6B 50 1 1 STEER/BRAKE FROM PRESS RED MANIFOLD TO ACCUMULATOR 

ACC13 6B 8 1 L STEER/BRAKE FROM ACCUMULATOR TO BRAKE VALVE 

ACCSW 6B 16 1 L STEER/BRAKE FROM CHARGE VALVE TO BRAKE MANIFOLD 

AF01 16E 228 1 1 AIR/WATER   

AF01 16E 246 1 1 AIR/WATER MINE AIR IN 

AF02 16E 60 1 1 STEER/BRAKE   

AF03 8C 26 1 L AIR/WATER   

AF13 8C 26 1 L AIR/WATER   

ARPS01L 4A 24 1 L AIR/WATER   

ARPS01L 4A 171 1 L BOOM FRAME FROM LH BULKHEAD TO LH FEED AUTO-REV P-SWITCH 

ARPS01LA 4A 22 1 1 BOOM FRAME   

ARPS01R 4A 24 1 L AIR/WATER   

ARPS01R 4A 171 1 1 BOOM FRAME FROM RH BULKHEAD TO RH FEED AUTO-REV P-SWITCH 

ARPS01RA 4A 22 1 1 BOOM FRAME   

ARPS02L 4A 150 1 1 BOOM FROM LH BULKHEAD TO LH JOINER 

ARPS02R 4A 150 1 1 BOOM FROM RH BULKHEAD TO RH JOINER 

ARPS03L 4A   1 1 BOOM FROM LH JOINER TO LH AUTO RETRACT VALVE 

ARPS03R 4A 147 1 1 BOOM FROM RH JOINER TO RH AUTO RETRACT VALVE 
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1. Scope: 
The drill lubrication system supplies atomized oil to the fronthead of the rock drill. The 
system also provides a means of pressurizing the fronthead of the drill with air pressure 
to restrict drill cuttings and water from entering the fronthead. 
 

 
 
 

Figure A - Drill Lube Pump System 
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6. Notes: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
If any questions or problems arise, please contact Maclean Engineering Technical 
Service for assistance. 
 

Phone:  1-866-856-3626 
Email: service@macleanengineering.com 
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4. Driveline Brake Pressure Reducing Valve “PRV” (if equipped) – this valve is 
required to ensure that no more than 500 psi pressure is sent to the driveline 
brake because it is only rated for 750 psi maximum pressure.  The valve is preset 
and non-adjustable. 

5. Automatic Brake Application (ABA) Impending Pressure Switch “PS1” – 
this pressure switch is required to monitor the stored energy in the lowest brake 
accumulator.  When the stored energy drops to 1700 psi the switch closes and 
illuminates an amber warning light in the driver’s instrument panel. 

6. Automatic Brake Application (ABA) Release Pressure Switch “PS2” – this 
pressure switch is required to monitor the stored energy in the lowest brake 
accumulator.  When the stored energy drops to 1350 psi the switch opens and 
de-energizes all of the solenoid valves in the brake manifold, when this happens 
the axle and driveline brakes apply to stop the unit. 

7. Brake On Light Pressure Switch “PS3” – this pressure switch is required to 
identify when the brakes are applied.  When hydraulic pressure drops below 150 
psi the switch closes and illuminates a red light in the driver’s instrument panel. 

 
The brake manifold also contains five different test points for measuring the pressure in 
various parts of the brake manifold: 
 

1. Brake Accumulator #1 Test Point “TEST A1” – this test point measures the 
pressure in brake accumulator #1 for the engine end axle brake.  It is common 
with the pressure gauge located in the operator’s compartment. 

2. Brake Accumulator #2 Test Point “TEST A2” - this test point measures the 
pressure in brake accumulator #2 for the deck/boom end axle brake.  It is 
common with the pressure gauge located in the operator’s compartment. 

3. Driveline Brake Test Point “TEST DLB”(if equipped) – this test point 
measures the pressure that is applied to the driveline brake.  It will range from 0 
psi (“SV3” de-energized) to 500 psi (“SV3” energized).  It is common with the 
gauge in the operator’s compartment. 

4. Engine Axle Brake Test Point “TEST ENG EB” – this test point measures the 
pressure that is applied to the engine end axle secondary brakes.  It will range 
from 0 psi (“SV1” de-energized) to the pressure in the corresponding 
accumulator (“SV1” energized).  It is common with the gauge in the operator’s 
compartment. 

5. Deck Axle Brake Test Point “TEST DECK EB” – this test point measures the 
pressure that is applied to the deck/boom end axle secondary brakes.  It will 
range from 0 psi (“SV2” de-energized) to the pressure in the corresponding 
accumulator (“SV2” energized).  (It is common with the gauge in the operator’s 
compartment). 
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1.0 Scope: 
This Maintenance Bulletin includes the setup instructions for various hydraulic 
components on the MK7 equipment. 
 

Notes: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
If any questions or problems arise, please contact Maclean Engineering Technical 
Service for assistance. 

Phone: 1-866-856-3626 
Email: service@macleanengineering.com 
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5. Using the appropriate drill control joystick, activate the drill feed forward function 
and adjust the feed pressure to 1000 psi using the feed pressure regulator. 

6. Engage the drill impact/feed/rotation lock.  The drill impact should be operating at 
low pressure. 

7. Turn the sequence valve adjustment CCW until the drill impact changes from low 
to “hi” pressure. 

8. Lock the adjustment using the jam nut. 
9. Re-connect the drill impact and drill feed forward hoses. 

 
The “anti-jam sequence valve” determines the minimum drill rotation pressure that will 
engage the anti-jam system.  This valve can be adjusted using the following procedure: 

1. Disconnect the CCW drill rotation hose at a convenient location (at the drill, at a 
bulkhead) and plug the hose. 

2. Loosen the jam nut on the sequence valve. 
3. Turn the sequence valve adjustment fully CCW so that it is at its minimum 

setting. 
4. Install a pressure gauge onto test point “TEST2” on the pump unload manifold.  

This measures the pump pressure from the 45cc pump. 
7. Remove the cap from the maximum pressure adjustment on the 45cc pump 

controller and loosen the jam nut. 
8. Start the appropriate AC powerpack and observe the pressure on the gauge. 
9. Turn the maximum pressure adjustment CCW until the gauge reads 1300 psi. 
10.  Turn the anti-jam kick in valve adjustment fully CCW so that it is at its minimum 

setting. 
11.  Enable the anti-jam system using the toggle switch on the boom control console. 
12.  Using the appropriate drill control joystick engage the drill impact/feed/rotation 

lock.  Due to the anti-jam sequence valve being at its minimum setting the drill 
feed should reverse. 

13.  Turn the sequence valve adjustment CW until the drill feed automatically begins 
to move forward. 

14.  Lock the adjustment using the jam nut. 
15.  Re-set the 45cc pump pressure to 2500 psi. (See section 2.2.1). 
16.  Re-connect the CCW drill rotation hose. 
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Figure 4:  Drilling Control System Schematic 

 
The drill control system has five primary roles: 

1. Anti-jam protection 
2. Low pressure collaring  
3. Feed pressure adjustment (manual) 
4. Feed auto retract  
5. Drill impact back pressure 
6. Maximum pressure control for drill impact, feed, and rotation functions 
 

The drilling control system is composed of the following valves and manifolds:   
1. Anti-jam Enable Valve – this valve is a 2P2W (2 position, 2 way) on/off valve 

that is schematically located between port “U” of the drill rotation valve section 
and the anti-jam kick in valve.  When de-energized, this valve blocks the drill 
rotation pressure signal to the anti-jam kick in valve to prevent the anti-jam 
system from operating.  When energized, this valve allows the drill rotation 
pressure signal to reach the anti-jam kick in valve to enable the anti-jam system 
to operate (if rotation pressure exceeds the setting of the anti-jam kick in valve). 
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7.0 Notes: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
If any questions or problems arise, please contact Maclean Engineering Technical 
Service for assistance. 
 

Phone:  1-866-856-3626 
Email: service@macleanengineering.com 
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Figure 2:  Low Pressure Collaring Manifold Schematic 
 

 
 

Figure 3:  Low Pressure Collaring Circuit  
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3.0 Troubleshooting: 
 
When problems in the hydraulic system arise it could be due to the pump unload 
manifold.  The following troubleshooting guide provides some suggestions for typical 
hydraulic issues. 
 

PROBLEM CAUSE EXPLANATION CORRECTIVE ACTION 
A.  The pump 
unload solenoid 
valve SV23/24 
is being 
energized even 
when the 
electric motors 
have started. 

In this condition the 
hydraulic control 
signal to the pumps 
is dumped to tank 
so the pumps will 
not produce any 
pressure. 

Verify if the pump unload solenoid 
valve is being energized at all times.  
If so, review the electrical schematic 
for proper electrical control.  

B. The pump 
unload solenoid 
valve is stuck in 
the energized 
position. 

Contamination or an 
over-tightened 
cartridge or coil nut 
may cause the 
valve to 
malfunction. 

Remove the cartridge and 
inspect/clean as required.  Apply 
electrical power to solenoid and 
verify that the spool is moving.  Be 
sure to not over-tighten the cartridge 
coil nut when re-installing. 

The hydraulic 
pumps will not 
develop any 
hydraulic 
pressure. 

  If none of these suggestions have 
resolved the problem contact 
MacLean Engineering Technical 
Service Department. 
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PROBLEM CAUSE EXPLANATION CORRECTIVE ACTION 

a. The 
accumulator 
dump valve is 
damaged. 

Internally the cartridge 
might be damaged so 
that it cannot be 
operated. 

Turn off the unit and manually 
bleed off the accumulators by 
pumping the service brake pedal 
until the accumulator gauges 
read zero pressure. 
Remove the accumulator dump 
valve and inspect for proper 
operation. 
Replace cartridge if necessary. 

b. The shuttle 
valve “SHUT” 
may be 
malfunctioning. 

If the shuttle ball inside 
the cartridge is stuck to 
one side it might not 
allow one of the 
accumulators to be 
dumped. 

Turn off the unit and manually 
bleed off the accumulators by 
pumping the service brake pedal 
until the accumulator gauges 
read zero pressure. 
Remove the shuttle valve and 
inspect for proper operation. 
Replace cartridge if necessary. 

c.  The check 
valve “CV” may 
be stuck 

If this cartridge 
becomes stuck it will not 
allow the hydraulic fluid 
to reach the “TK” port. 

Turn off the unit and manually 
bleed off the accumulators by 
pumping the service brake pedal 
until the accumulator gauges 
read zero pressure. 
Remove the check valve and 
inspect for proper operation. 
Replace cartridge if necessary. 

d. The manifold 
may have an 
internal 
blockage. 

If one of the passages 
in the manifold is 
blocked it could prevent 
the hydraulic fluid from 
being dumped. 

Turn off the unit and manually 
bleed off the accumulators by 
pumping the service brake pedal 
until the accumulator gauges 
read zero pressure. 
Remove and disassemble the 
pressure control manifold. 
Clean and inspect as required. 

When the 
accumulator 
dump valve 
“ADV” is operated 
the accumulators 
do not lose any 
pressure or only 
one accumulator 
loses pressure. 

  If none of these suggestions 
have resolved the problem 
contact MacLean Engineering 
Technical Service Department. 
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PROBLEM CAUSE EXPLANATION CORRECTIVE ACTION 
The hydraulic 
pump will not 
go to maximum 
pressure when 
the LS/PC 
solenoid valve 
“SV4” is 
energized. 

  See the previous problem for the 
Drive/Aux solenoid valve “SV5”.  
Test for electrical power to the 
solenoid, coil magnetic field, and 
contamination. 
If none of these suggestions 
resolves the problem contact 
MacLean Engineering Technical 
Service Department. 

 
 
 

PROBLEM CAUSE EXPLANATION CORRECTIVE ACTION 
a.  The pump 
unload solenoid 
valve “SV6” is 
not energizing. 

If this valve is not 
energized it will not 
unload the pump 
and this will draw 
power from the 
engine causing it to 
work too hard.    

The LED on the DIN connector 
should be illuminated when pushing 
the engine start button. 
If it is not illuminated test for power 
at the appropriate terminal block 
inside the driver’s instrument panel. 

b.  The pump 
unload solenoid 
valve “SV6” coil 
is burned out. 

The electrical signal 
is being sent to the 
valve but with a 
burned out coil it 
cannot create the 
magnetic field to 
shift the valve. 

Remove the cap from the top of the 
solenoid valve and push the start 
button while trying to pull the coil off 
the valve to test if the magnetic field 
is being created that shifts the valve. 
If there is a magnetic field the n the 
coil is working properly. 
If there is no magnetic field then the 
coil should be replaced. 

c.  The pump 
unload solenoid 
valve “SV6” has 
a stuck spool 

Contamination or an 
over-tightened 
cartridge may be 
causing the spool to 
stick. 

Remove the cartridge from the 
manifold and inspect/clean as 
required.  Energize the valve while it 
is removed and observe if the spool 
is shifting.  If spool will not shift 
replace the cartridge. 
Re-install the cartridge into the 
manifold taking care not to over-
tighten. 

The engine 
labours when 
starting. 

  If none of these suggestions have 
resolved the problem contact 
MacLean Engineering Technical 
Service Department. 
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5.0 Removal and Replacement: 
If a counterbalance valve or counterbalance valve cartridge is found to be faulty there is 
a specific removal and replacement procedure: 

 
1. Turn off the machines electric and diesel power sources so that there is no 

hydraulic power source available. 
2. If the counterbalance valve or cartridge that is to be removed is supporting the 

weight of a mechanical component (e.g. boom rollover, tilt actuator, crowd 
cylinder) ensure the weight of that component is secured. 

3. Bleed any residual pressure that may still exist between the counterbalance 
valve and the actuator using the following procedure: 

a) Turn each of the counterbalance valve cartridges to their minimum setting 
(fully CW) to decrease the residual pressure as much as possible 

b) For a counterbalance valve that is remote mounted gradually loosen the 
hydraulic hoses from the C1 and C2 ports while covering the hose end 
with a rag to prevent any hydraulic spray 

c) For a counterbalance valve that is directly mounted to the actuator there is 
no C1 or C2 port available. Slowly remove the cartridge or the valve while 
using a rag to protect against oil spray 

4. Install the new counterbalance valve or cartridge. 
5. Adjust the counterbalance valve cartridge according to the hydraulic schematic 

setting. See Section 6.0 Making Adjustments. 
6. Re-connect the hydraulic hosing as required. 
7. Slowly re-apply the weight back onto the actuator and verify that the 

counterbalance valve is holding. 
8. If the counterbalance valve is not holding increase the setting of the cartridge 

slightly. 

Warning: Do not remove a counterbalance valve or cartridge 
unless the mechanical load can be safely secured. Failure to do 
so may result in serious injury. 
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The following flows are considered acceptable at 1750 RPM.  Instances where a 
Montabert drill is being used in conjunction with a 71cc pump, the flows must be in the 
upper range of what is shown below in order for the drill to operate properly. 
 
 

Pump Size Acceptable Pump Flows 
45 cc 17.5 to 20 GPM (66.2 – 75.7  l/min) 

60 cc 23.5 to 27 GPM (88.9 – 102.2 l/min) 

71 cc 27.5 to 31 GPM (104 – 117.3 l/min) 

100 cc 39 to 44 GPM (147.6 – 166.5 l/min) 
 
 
2. 

• The approximate condition of the pump can also be determined by the flow 
produced from the case drain.  No more than 10 to 12 percent of the pump 
output should be coming from the case drain.  This means that at an electric 
motor speed of 1750 RPM, the following case drain flows should apply: 

 
 

Pump Size Maximum Reasonable Case Drain Flow 

45 cc 2 to 2.5 GPM (7.5 to 9.5 l/min) 

60 cc 2.5 to 3.5 GPM (9.5 to 13.2 l/min) 

71 cc 3 to 4 GPM (11.3 – 15.1 l/min) 

100 cc 4.5 to 5.5 GPM (17 – 20.8 l/min) 
 
 
NOTE for testing case drain leakage: It is recommended that the case drain leakage 
“not” be tested with a flow meter.  Since piston pumps are very sensitive to case 
pressure and most flow meters create a backpressure through them, the act of testing 
the case leakage could damage the pump.  Therefore it is recommended the case drain 
hose be directed into a pail of known volume and the flowed timed and calculated. 
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1.0 Scope: 
This Maintenance Bulletin describes procedures and precautions that should be 
followed when high-pressure washing MacLean Engineering mobile equipment. 

2.0 Pre-wash Inspections and Precautions: 
1. Before washing any MacLean Engineering mobile equipment, ensure that all 

sources of power (electric/diesel) are shut off or disconnected. Electric power 
must be turned off using the master battery disconnect switch.  If the machine 
has an AC main panel, the panel main breaker must be turned off, and the 
trailing cable must be disconnected from the power source.  Follow mine site 
lock out/tag out procedures. 

 
2. Ensure that the wheel chocks, articulation lock bar, scissor lock, and outriggers 

are utilized to prevent accidental machine movement according to mine site 
procedures. 

 
3. Inspect all electrical enclosures for missing, broken, or loose devices. (i.e. 

indicating lights, switches, meters, strain reliefs, etc.)  Replace, repair and 
tighten these devices before proceeding with the wash down of the machine to 
prevent overspray from entering the enclosure and causing damage. 

 
4.  Before washing any portion of any MacLean mobile equipment, ensure that all 

electrical enclosures are closed and all cover latches are fully tightened to 
prevent overspray from entering the enclosures and causing damage.   

 
5. Ensure that all electrical connectors (i.e. multi-pin connectors, DIN connectors, 

engine connectors, cord sets, etc.) at enclosures, distribution boxes, and 
devices are tightened down/connected before proceeding with the machine 
wash down. 

 
6. Check that all tank (fuel, hydraulic, lubricants, coolant etc) openings are sealed 

to prevent water ingress.  
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In order for the display to properly communicate with the engine, the SAE J1939 
communication bus settings have to be configured accordingly.  To access the J1939 
communication bus settings, press and hold the Key 5 button in order to display the 
configuration menu screen.  Once the configuration menu screen is displayed, use the 
arrow keys to select the system screen.  Please note that the configuration menu 
screen will differ depending on what version of software is loaded into the display.  
Refer to Figures 6 and 7. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

KEY #1 
AND #2 
BUTTONS 
SCROLL 
BETWEEN 
SELECTION 
BUTTONS 

Figure 6 – Configuration Menu Screen 
(Software Version pre 3.00J) 

Figure 7– Configuration Menu Screen 
(Software Version 3.00J and Newer) 
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Control 

Unit 
J1939 
SPN 

J1587 
PID 

J1587 
SID FMI  Description of Code 

ECU 723 - 64 3  Camshaft Position Sensor Open Circuit 
ECU 723 - 64 4  Camshaft Position Sensor Short to Ground 
ECU 723 - 64 8  Camshaft Position Sensor Time Out 
ECU 723 - 64 14  Camshaft Position Sensor Pins Swapped 
VCU 730 - 71 5  Grid Heater Valve Open Circuit 
VCU 730 - 71 6  Grid Heater Valve Short to Ground 
VCU 730 - 71 0  Grid Heater – No Inc Boost Temperature 
VCU 730 - 71 1  Grid Heater Relay Closed 
VCU 730 - 71 2  Grid Heater Relay Open 
VCU 730 - 71 3  Grid Heater Open Circuit 
VCU 730 - 71 4  Grid Heater Short to Ground 
VCU 974 - 29 2  Remote Throttle Pedal Supply Out Of Range 
VCU 974 - 29 3  Remote Throttle Pedal Supply Open Load 
VCU 974 - 29 4  Remote Throttle Pedal Short to Ground 
ECU 986 - 159 0  Fan Speed Time Out 
VCU 1004 - 56 3  Accessory Bus Shutdown Open Circuit 
VCU 1004 - 56 4  Accessory Bus Shutdown Short to Ground 
VCU 1005 - 43 3  Gear Output 1 Open Circuit 
VCU 1005 - 43 4  Gear Output 1 Short to Ground 
VCU 1006 - 44 3  Gear Output 2 Open Circuit 
VCU 1006 - 44 4  Gear Output 2 Short to Ground 
ECU 2791 - 146 0  EGR Temperature High 
ECU 2791 - 146 1  EGR Temperature Low 
ECU 2791 - 146 2  EGR Temperature Data Erratic 
ECU 2791 - 146 7  EGR Valve Not Responding 
ECU 2791 - 146 12  EGR Bad Component 
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 To verify that all of the changes have taken effect, from the proportional valves 
submenu screen (See Figure 9) select the “SUBMENU 1” or “SUBMENU 2” tab. The 
submenu 1 screen will display the current set values for valve numbers 0 through 7 
where the submenu 2 screen displays the set values for valve numbers 8 through 15.  
Please ensure that all the valves are set the same with the parameters set as stated 
previously. 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 11 – Proportional Valves Set Values Screen 
 
 In order to log out of the terminal software, select the “BACK” tab to return to the 
login screen.  Please see Figure 5.  Once the logged in screen is displayed select the 
“LOGOUT” tab.  Once the logged out screen is displayed, the terminal software can be 
closed. 
 
 

 
 
 
 
 
 
 
 
 
 
 

Figure 12 – Logged Out Screen 
 

 
 

BACK TAB
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When testing the AC Control functions, the Drive / Auxiliary switch 
must be in Auxiliary Mode. 

 
1. To test the high hydraulic oil temperature warning indicator, jumper wires “AUX” 

to “A12” in the carrier junction box. The light should turn on. 
2. To simulate the high hydraulic oil temperature alarm, remove 1 of the “A14” wires 

from the terminal block in the carrier junction box. 
3. To test the low hydraulic oil level warning indicator, jumper wire “AUX” to “A13” in 

the carrier junction box. 
4. To simulate the low hydraulic oil level alarm, remove 1 of the “A11” wires from 

the terminal block in the carrier junction box. 
5. To simulate the low hydraulic tank pressure alarm, remove the DIN “A” connector 

from the hydraulic tank air pressure switch. 
6. To simulate the low water pressure alarm, remove the DIN “A” connector from 

the water pump pressure switch. 
7. To simulate the high air compressor temperature alarm, jumper wire “AUX” to 

wires “506 and “507” in the carrier junction box. 
8. To simulate the low lube air pressure warning, remove the DIN “A” connector 

from the lube system air pressure switch. 
9. To simulate the low lube level warning, remove 1 of the “A16” wires from the 

terminal block in the operator’s console box. 
10. To test the voltage monitor under voltage indicator, turn off dipswitch #3 on the 

voltage monitor itself so that it is looking for 690VAC instead of 600VAC. Ensure 
that the Voltage % is set lower than the measured voltage during normal 
operation.  Ensure that the dipswitch is turned back on and that the Voltage % is 
returned to the normal operation value after the test is complete. 

11. To test the voltage monitor over voltage indicator, adjust the Voltage% to lower 
than the measured voltage during normal operation.  Ensure that the Voltage % 
is returned to the normal operation value after the test is complete. 
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MACLEAN ELECTRICAL PANEL PM CHECKLIST 

Panel Description/Part# ______________              
Machine# _________________________ 

Power Pack Hour Meter: __________ 
Diesel Hour Meter: __________  

Date: _______________ 
Work descriptions Condition Repairs Remarks Initials 

Inspect panel for moisture     
Inspect for signs of water 
ingress 

    

Inspect gaskets and seals     
Inspect latches     
     

Vacuum inside enclosure     
     

Clean enclosure exterior      
     

Inspect for missing, broken 
or loose devices 

    

Inspect for unplugged, 
unused holes 

    

     

Inspect decals and labels     
     

Check indicating lights bulbs     
Inspect/clean lenses on 
lights 

    

Tighten indicating light 
connections 

    

     

Inspect switches for damage 
or corrosion 

    

Check action of switches     
Tighten all switch 
connections 

    

     

Inspect circuit breakers and 
boots 

    

Tighten all breaker 
connections 

    

     

Inspect all terminal blocks     
Tighten all terminal block 
screws 
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Table of Contents 
SECTION 1: Description.  
SECTION 2: Usage. 
SECTION 3: Installation & Maintenance. 
IMAGE 1: Desiccant Packets Original Package.  
IMAGE 2: Desiccant Packet, Open Package. 
IMAGE 3: Desiccant Packet in Small Panel. 
IMAGE 4: Desiccant Packet in Large Panel. 

Section 1: Description. 
Due to the research and testing of newly available products, Maclean Engineering & 
Marketing Co. Limited now offers two sizes of desiccant packets. Maclean Engineering 
offers these desiccant packets as a means of protecting sensitive electrical equipment 
from damage due to moisture. 
Moisture, in a sealed electrical enclosure, is generally due to a change in temperature 
or altitude. These changes result in high relative humidity and/or condensation within 
the enclosure. The desiccant packets are intended to control moisture levels in sealed 
enclosures only. 

If for any reason an enclosure is not sealed, the moisture levels may 
exceed the desiccant packet’s absorption ability. 

Desiccant packets are non-toxic, emit no fumes, and generate no heat during use. No 
gloves, mask, or special clothing is required to handle the product. 

Section 2: Usage. 
The 1” X 1” packets are rated to control moisture in sealed electrical enclosures with 
internal volume less than 1 cu.ft. The 2” X 2” desiccant packet is intended for use in 
sealed electrical enclosures with internal volumes from 2 cu.ft. to 3 cu.ft. Two or more 
packets may be required if enclosure’s volume exceeds 3 cu.ft. To indicate fullness, 
each packet will expand to approximately 3 to 4 times its original size. When this occurs 
the packet requires replacing or rejuvenation. 
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