
© Bucyrus
All Rights Reserved

Technical Manual

R

BUCYRUS

BI621993



CLICK HERE TO  DOWNLOAD THE COMPLETE MANUAL 

 

 

• Thank you very much for reading the 
preview of the manual.  

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

 

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

CLICK HERE TO  DOWNLOAD THE COMPLETE MANUAL 

 

http://www.heydownloads.com/
https://www.heydownloads.com/?s=CAT+Terex+MK7+2+Drilling+Equipment+2+Boom+Drill+Jumbo+Operators+Manual+SN+MK7


 
 MK7-2 DRILL JUMBO OPERATOR’S MANUAL 

Number:
Revision:

Revision Date:
By:

Topic:

OM-MK7-S4 
Original 
03-MAR-2005 
DJJ 
Fire Prevention Safety 

 

Page 1 of 2 

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. 
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Figure 2 – Carrier Hydraulic Components in Powerframe Assembly Area 
 
Main Hydraulic Pump – the hydraulic pump for the carrier hydraulic system is a 
variable displacement piston pump with a pressure/flow (load sense) controller.  The 
pump is mounted directly to the upper right pump drive on the transmission.  When the 
Drill Jumbo is in “Drive” mode the pump operates under load sense conditions.  When 
the Drill Jumbo is in “Auxiliary” mode the pump operates under pressure compensated 
(full pressure) conditions.  
 
Pressure Filter – this component provides downstream filtration directly from the 
hydraulic pump before the hydraulic fluid reaches any hydraulic valving.  There is a 
visual “pop-out” indicator that signals when the filter needs to be replaced. 
 
Hydraulic Control Manifold – this manifold contains several cartridge valves and 
provides the ability to switch the hydraulic flow between the “Drive” and “Auxiliary” mode 
functions.  It also controls whether the pump operates under load sense or pressure 
compensated conditions.  For more detailed information on this manifold please refer to 
maintenance bulletin MB-HYD1394. 
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AIR SYSTEM 
 

The air system uses components that are located throughout the Drill Jumbo. 
 
The air compressor installation is located in the rear deck assembly and is shown in 
Figure 11. 
 

 
 

Figure 11 – Air Compressor Located in Rear Deck Assembly 
 
 

Air Intake Filter – this filter removes any contamination entering the compressor. 
 
Air Pressure Filter – this filter removes any contamination leaving the air compressor. 
 
Air Pressure Gauge – this gauge displays the discharge pressure of the compressor. 
 
Air Temperature Gauge/Switch – this combination gauge and switch displays the 
discharge temperature of the air and shuts down the compressor if the temperature 
exceeds 115°C.  A red alarm indicator in the operator’s control console comes on at 
100°C to allow the operator time to shut down the compressor prior to an automatic shut 
down.  The temperature must be allowed to cool back down sufficiently before the 
compressor can be turned back on. 
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The carrier junction box is located in the powerframe assembly area of the Drill Jumbo 
and is mounted to the front of the hydraulic tank.  This junction box does not contain any 
switches or controls.  Figure 5 shows the location of the carrier junction box. 

 
 

 
 

Figure 5 – Carrier Junction Box Location 
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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 
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. 
 
Rock Drill Lube Pump Interlock – this interlock is designed to prevent drilling if there 
is insufficient lubrication that may damage the rock drill.  The interlock uses the air 
pressure switch and oil level sensor to allow the drill impact, feed, and rotation lock 
functions from operating.  If either air pressure or rock drill oil level becomes insufficient 
the lube pump will stop operating and the drill functions will not operate. 
 
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 using the Y-axis of the joystick.  
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 using the X-axis of the joystick.  
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 using the Z-axis of the joystick.  
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 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 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. 

BI621993



  
MK7-2 DRILL JUMBO OPERATOR’S MANUAL 

Number:
Revision:

OM-MK7-M1 
Original 

 

Page 8 of 8 

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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2.8 Using a shop press, remove the bearing cones from shaft, as shown in Figure 7.  

Figure 7 - Removal of Bearings With Press 
 

 
ALL INTERNAL PARTS (I.E. SPRINGS & PLATES) SHOULD 
ALREADY BE REMOVED FROM BRAKE BODY. 

 
2.9 To remove piston follow these steps:  
 

 
 

Figure 8 - Bolt Locations 

1. Replace Stationary plate, and bolts in positions 
#1 and #2 with M12x1.75x70 bolts, as shown in 
Figure 8. 

2. Add air pressure regulator to hydraulic inlet, and 
slowly introduce 15 psi of compressed air. Allow 
the piston to separate from the power plate.  

3. First the compressed air must be turned off, and 
then remove the air pressure regulator from the 
hydraulic inlet.  

4. Remove the bolts, and the stationary plate. The 
piston should be loose from the power plate, and 
can be removed.  

5. Remove the o-ring from O.D. and I.D. of the 
piston groove, as shown in Figure 9.  

 
 

 

WARNING!  
Use caution when using compressed air to remove piston.  Before 
removing piston from power plate take preventive measures to ensure 
that piston is being removed safely. 

#2

#1 
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Bolt Diameter Antiseize Red Loctite or Dry Blue Loctite
Millimeter

M10 60 75 70
M12 100 130 125
M14 165 205 195
M16 255 320 305
M18 370 460 435
M20 500 625 (155) 595
M22 680 (170) 850 (210) 810 (200)
M24 865 (215) 1080 (270) 1025 (255)
M27 1265 (315) 1585 (395) 1505 (375)
M30 1720 (430) 2150 (535) 2045 (510)

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

Fastener Torque (Ft-lbs)
Chart #4:  Grade 12.9 Metric SHCS Torquing the Head

TAPPED HOLE DEPTH FOR
STEEL = 1 1/2 x BOLT DIAMETER
ALUMINUM = 2 x BOLT DIAMETER
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Hose No. Size Length Fitting Fitting Circuit Description 

DF03L 8C 150 1 1 BOOM FROM LH BULKHEAD TO LH JOINER 

DF03R 8C 150 1 1 BOOM FROM RH BULKHEAD TO RH JOINER 

DF04L 8C 132 1 1 BOOM FRAME FROM LH JOINER TO LH  DRILL BULKHEAD 

DF04L 8C 132 1 1 BOOM FROM LH JOINER TO LH  DRILL BULKHEAD 

DF04R 8C 132 1 1 BOOM FROM RH JOINER TO RH  DRILL BULKHEAD 

DF11L 8C 85 1 1 BOOM FRAME FROM LH DRILL VALVE TO LH ANTI-JAM  

DF11R 8C 58 1 1 BOOM FRAME FROM RH DRILL VALVE TO RH ANTI-JAM  

DF12L 8C 109 1 L BOOM FRAME FROM LH ANTI-JAM TO LH BULKHEAD  

DF12R 8C 109 1 L BOOM FRAME FROM RH ANTI-JAM TO RH BULKHEAD  

DF13L 8C 150 1 1 BOOM FRAME FROM LH BULKHEAD TO LH JOINER 

DF13L 8C 150 1 1 BOOM FROM LH BULKHEAD TO LH JOINER 

DF13R 8C 150 1 1 BOOM FROM RH BULKHEAD TO RH JOINER 

DF14L 8C 132 1 1 BOOM FRAME FROM RH JOINER TO RH  DRILL BULKHEAD 

DF14L 8C 132 1 1 BOOM FROM LH JOINER TO LH  DRILL BULKHEAD 

DF14R 8C 132 1 1 BOOM FROM RH JOINER TO RH  DRILL BULKHEAD 

DLB01 6B 36 1 1 STEER/BRAKE FROM BRAKE MANIFOLD TO DRIVE LINE BRAKE 

DR01L 8C 163 1 1 BOOM FRAME FROM LH DRILL VALVE TO LH BULKHEAD 

DR01R 8C 163 1 1 BOOM FRAME FROM RH DRILL VALVE TO RH BULKHEAD 

DR02L 8C 150 1 1 BOOM FRAME FROM LH BULKHEAD TO LH JOINER 

DR02L 8C 150 1 1 BOOM FROM LH BULKHEAD TO LH JOINER 

DR02R 8C 150 1 1 BOOM FROM RH BULKHEAD TO RH JOINER 

DR03L 8C 132 1 1 BOOM FRAME FROM LH JOINER TO LH DRILL BULKHEAD 

DR03L 8C 132 1 1 BOOM FROM LH JOINER TO LH DRILL BULKHEAD 

DR03R 8C 132 1 1 BOOM FROM RH JOINER TO RH DRILL BULKHEAD 

DR11L 8C 163 1 1 BOOM FRAME FROM LH DRILL VALVE TO LH BULKHEAD 

DR11R 8C 163 1 1 BOOM FRAME FROM RH DRILL VALVE TO RH BULKHEAD 

DR12L 8C 150 1 1 BOOM FRAME FROM LH BULKHEAD TO LH JOINER 

DR12L 8C 150 1 1 BOOM FROM LH BULKHEAD TO LH JOINER 

DR12R 8C 150 1 1 BOOM FROM RH BULKHEAD TO RH JOINER 

DR13L 8C 132 1 1 BOOM FRAME FROM LH JOINER TO LH DRILL BULKHEAD 

DR13L 8C 132 1 1 BOOM FROM LH JOINER TO LH DRILL BULKHEAD 

DR13R 8C 132 1 1 BOOM FROM RH JOINER TO RH DRILL BULKHEAD 

EB02 6B 80 1 L STEER/BRAKE   

EB04 6B 23 1 L STEER/BRAKE   

EB06 6B 23 1 L STEER/BRAKE   

EB14 6B 56 1 L STEER/BRAKE   
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3. Making Adjustments 
Oil level Switch adjustment: The oil level switch is a factory set reed style switch that 
includes predetermined heights. If the rock drill lube level drops below the lower 
predetermined height the switch will close the contacts between 1 and 2 and the 
machine specific drill interlocks will be activated which will prevent the operator from 
drilling and the drill lubrication pump will be de-energized. See Figure B that has the 
level switch shown in the low level condition. 

Figure B – Drill Lube Pump Level Switch Schematic  

 

Air Pressure Regulator: In general, the maximum pressure recommended for the lube 
air to the fronthead of a rock drill is 35 to 40 PSI. Turning the knob on the pressure 
regulator adjusts the air pressure for the lube system. If the pressure is ever adjusted 
below 25 PSI, there will not be enough pressure to satisfy the pressure switch, the 
pump will not rotate and the machine specific drill interlocks will be activated which will 
prevent the operator from drilling.  
 
The air pressure switch is a factory-preset style of switch that cannot be adjusted. 
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This towing procedure is to release all secondary (spring applied) brakes. This 
nameplate should be located somewhere near the brake manifold.  Figure 4 illustrates a 
typical towing instructions name plate. 
 

 
 

Figure 4 – Brake Release Instructions Name Plate 
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2.1.2 Diesel Driven Pump Control 
 
The diesel driven pump is a variable displacement pump and has both a maximum 
pressure and differential (standby) pressure adjustment as shown in Figure 2.   
 

 
 

Figure 2 – Diesel Driven Pump Controls 
 

The maximum pump pressure can be adjusted using the following procedure: 
1. Remove the cap from the maximum pressure adjustment on the pump controller 

and loosen the jam nut. 
2. Install articulation lock bar to prevent accidental steering of the unit. Start the 

diesel engine and place the unit into “Drive” mode.   
3. Install a pressure gauge to the test point “TEST1” on the hydraulic control 

manifold.  
4. Switch Carrier to “Aux” mode.  This will cause the pump to switch to full pressure 

(rather than load sense in “Drive” mode).  
5. Turn the maximum pressure adjustment CW to increase and CCW to decrease 

until the pressure gauge reads 3000 psi. 
6. Lock the adjustment with the jam nut and re-install the cap. 

MAXIMUM PRESSURE 
ADJUSTMENT 

DIFFERENTIAL PRESSURE 
ADJUSTMENT 
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The respective pressure limiters can be adjusted using the following procedure: 
Drill Impact Valve (single pressure limiter) 

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

2. Start the appropriate AC powerpack and switch to “Aux” mode. 
3. Using the appropriate drill control joystick press and hold the “hi impact override” 

button.  The drill impact should be operating at high pressure and this can be 
observed on the gauge in front of the boom control console.  If the gauge reads 
2500 psi no adjustment is required. 

4. Remove the cap from the “A” pressure limiter adjustment and loosen the jam nut.  
5. Turn the pressure limiter adjustment CW to increase and CCW to decrease until 

the gauge reads 2500 psi. 
6. Lock the adjustment using the jam nut and re-install the cap. 
7. Reconnect the hoses. 

 
Drill Feed Valve (dual pressure limiters) 

1. Turn the adjustment of feed regulator fully CW. 
2. Start the appropriate AC powerpack or diesel engine and switch to “Aux” mode. 
3. Using the appropriate drill control joystick move and hold the feed fully forward 

and observe the feed pressure on the gauge in front of the boom control console.  
If the gauge reads 1600 psi no adjustment is required. 

4. Remove the cap from the “A” pressure limiter adjustment and loosen the jam nut.  
5. Turn the pressure limiter adjustment CW to increase and CCW to decrease until 

the gauge reads 1600 psi. 
6. Lock the adjustment using the jam nut and re-install the cap. 
7. Repeat steps 3 through 9 for the “B” pressure limiter by holding the feed in the 

fully reversed position.  A pressure gauge must be connected to the “W” port of 
the drill feed valve section.  Set the pressure limiter to 2500 psi. 

 
Drill Rotation Valve 

1. Turn off the anti-jam system using the anti-jam enable toggle switch on the boom 
control console. 

2. Disconnect both of the drill rotation hoses at a convenient location (at the drill, at 
a bulkhead) and plug the hoses. 

3. Start the appropriate AC powerpack and switch to “Aux” mode. 
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8. Drill Impact Back Pressure Valve – this valve is a pressure relief valve used to 
adjust the drill impact back pressure to optimize the drilling performance.  It is 
installed in the drill impact return line.  Turning the adjustment CW increases the 
backpressure and CCW decreases the backpressure.  Typically this valve is set 
to 125psi. 

 
The following four steps describe how the drilling control system typically works: 
 

 
Figure 5:  Step 1 – Drill Impact Operation 

 
1.  The drill impact valve is energized and Anti-jam is enabled.  The impact operates at 
Lo pressure, since the Hi Impact Enable Valve and Hi Impact Override Valve are de-
energized. 

 

1

1

1
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Figure 2:  Anti-jam Manifold 
 

 
 

Figure 3:  Anti-jam Manifold Schematic 

ANTI-JAM KICK OUT PORT “GAUGE” 
(IF EQUIPPED) 

FEED REVERSE PRESSURE PORT “T”

ANTI-JAM SEQUENCE VALVE “AJSV” 

PILOT OPERATED DIRECTIONAL VALVE 
“DVB” 

PILOT OPERATED DIRECTIONAL VALVE 
“DVA” 
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3.0 Troubleshooting: 
 
When problems in the hydraulic system arise it could be due to the low pressure-
collaring manifold.  The following troubleshooting guide provides some suggestions for 
typical hydraulic issues. 
 
 

PROBLEM CAUSE EXPLANATION CORRECTIVE ACTION 
A.  The Hi 
impact enable 
solenoid valve 
“SV21/22” is not 
receiving an 
electrical signal. 

If this valve is not 
energized the 
downstream 
pressure of the 
relief valve will be 
released to tank.   

The LED on the DIN connector 
should be illuminated when Hi 
Impact enabled.  
If it is not illuminated test for power 
at the appropriate terminal block 
inside the electrical panel. 

B.  The Hi 
impact enable 
solenoid valve 
“SV21/22” 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 
Hi impact enable solenoid valve and 
make sure the Hi Impact Enable is 
on.   
Try 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 then the 
coil is working properly. 
If there is no magnetic field then the 
coil should be replaced. 

C.  The Hi 
impact enable 
solenoid valve 
“SV21/22” has a 
stuck spool 

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

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. 
Be sure to not over-tighten the 
cartridge coil nut when re-installing. 

Drill does not 
come off  
Low Pressure 
Collaring when 
bit is against 
rock and full 
feed pressure 
is being 
applied. 

  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 pump 
unload solenoid 
valve “SV23/24” 
is not 
energizing. 

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

The LED on the DIN connector 
should be illuminated when pushing 
the electrical motor start button. 
If it is not illuminated, test for power 
at the appropriate electrical panel. 

B.  The pump 
unload solenoid 
valve “SV23/24” 
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. Try to pull the coil off the 
valve to determine if the magnetic 
field is being created that shifts the 
valve. 
If there is a magnetic field then the 
coil is working properly. 
If there is no magnetic field the coil 
should be replaced. 

C.  The pump 
unload solenoid 
valve “SV23/24” 
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 electrical 
motor labours 
when starting. 

  If none of these suggestions have 
resolved the problem contact 
MacLean Engineering Technical 
Service Department. 
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4.0 Maintenance: 
 
Routine inspections of the manifold should be done to ensure that all cartridge valves 
are in good condition and that all hoses connected to the manifold are not damaged. 
 
 
5.0 Removal and Replacement: 
 
 
 

 
 
 
 

 
When removing and replacing cartridges or coils from the manifold please note the 
following: 
 
a) Check the cartridge to verify that there is no external contamination. 
b) Check to be sure the o-rings and back-up rings are in good condition and in the 

correct orientation. 
c) Dip the cartridge in clean oil to the top of the threads to lubricate the o-rings. 
d) Take care not to cross-thread a cartridge valve or fitting when installing them into the 

manifold.  If it will not turn in a number of turns by hand there may be a problem with 
the threads of the manifold or the cartridge. 

e) After the cartridge has been installed by hand use a wrench to seat the cartridge on 
the manifold.  Do not torque the cartridge more than 35 ft-lbs as this can cause the 
spool to become stuck leading to system malfunctions. 

f) Do not torque the nut that holds down the coil more than 5 ft-lbs as this can cause 
the core tube to stretch and not allow the valve to shift properly. 

 
 

6.0 Making Adjustments: 
 
There are no adjustable cartridges within the pressure control manifold.  The pressure 
reducing valves “PRV1” and “PRV2” are factory set and cannot be adjusted (if 
equipped). 
 

Before doing any servicing of the pressure control manifold ensure 
that the engine is turned off and brake accumulators have been fully 
discharged.  Follow all mine lock out and tagging procedures.  Failure 
to do so may result in an oil spray that might lead to injury or death. 
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6.0 Making Adjustments: 
 
The only component in the hydraulic control manifold that may require adjustment is the 
spike relief valve.  This valve is adjusted clockwise (CW) to increase the setting and 
counter-clockwise (CCW) to decrease the setting.  Please see the hydraulic schematic 
for the proper setting for this valve.   
 
 

For every turn of this valve the setting changes by approximately 750 psi.  
Always lock the jam nut after completing any adjustments. 

 
 
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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• Thank you very much for reading the 
preview of the manual.  

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

 

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

CLICK HERE TO  DOWNLOAD THE COMPLETE MANUAL 
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When a counterbalance valve requires adjustment please use the following procedure 
to ensure a proper setting is achieved: 

1. Refer to the hydraulic schematic for the setting of the counterbalance valve 
cartridge that is being adjusted. 

2. Make certain that any mechanical components that are held in position by the 
counterbalance valve cartridge are properly secured before making any 
adjustments. 

3. Loosen the jam nut on the cartridge and screw the adjustment until it is at its 
maximum setting (all the way CCW for SUN, all the way CW for VICKERS or 
COMMAND CONTROLS). 

4. For critical applications, Table 2 provides the required setting and # of turns 
required to achieve that setting. 

5. For other applications, use Table 3 to determine the # of complete turns required 
to achieve the required setting. 

6. Turn the adjustment screw the required # of turns. Use the Allen key to make 
sure the adjustment screw does not turn while locking the jam nut. 

7. After testing the new installation, minor adjustments to the counterbalance valve 
cartridge may be required. Recall that for increasing the valve setting the 
adjustment must be screwed CCW for SUN and CW for VICKERS or COMMAND 
CONTROLS. 

Application Counterbalance 
Valve Cartridge 

MacLean# 

Valve 
Brand 

Required Setting 
(psi/Bar) 

# Of Turns From 
Maximum 

Setting 
928/946 Boom Rollover 1029610 Sun 3500 psi/240 Bar 1 ½  
928/946 Boom Rollover 1024986 Command 3500 psi/240 Bar 2 

928/946 Scissor Cylinder 1009204 Sun 3500 psi/240 Bar ½  
928/946 Scissor Cylinder 1003007 Vickers 3500 psi/240 Bar  

928/946 Tilt Actuator 1009204 Sun 4000 psi/280 Bar None 
928/946 Engine End Outrigger 1009204 Sun 3500 psi/240 Bar ½  
928/946 Deck End Outrigger 1009204 Sun 4000 psi/280 Bar None 

993MR Boom Rollover 1029610 Sun 3250 psi/225 Bar 1 ¾  
993MR Boom Lift 1029771 Sun 2800 psi/190 Bar 2 

993MR Boom Swing 1009204 Sun 3500 psi/240 Bar ½  
993MR Boom Extend 1051537 Sun 1300 psi/90 Bar 4 ½  
993MR Feed Rollover 1009204 Sun 2000 psi/140 Bar 2 

993 Robust Boom Rollover 1029610 Sun 3500 psi/240 Bar 1 ½  
993 Robust Boom Lift 1009204 Sun 3500 psi/240 Bar ½  

993 Robust Boom Swing 1009240 Sun 3500 psi/240 Bar ½  
993 Robust Feed Rollover 1009204 Sun 2000 psi/140 Bar 2 

Table 2 – Critical Counterbalance Valve Cartridge Settings 
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PROBLEM CAUSE EXPLANATION CORRECTIVE 

ACTION 
Pump is noisy Pump is cavitating/ 

aerating 
A piston pump that is 
being starved of oil or 
has air entrapment in 
the oil (aeration) will be 
noisy. 

Shut the system down.   
 
a) Make certain inlet 

ball valve is open. 
 
b) Make certain there 

are no kinks or 
twists or 
obstructions in the 
suction line. 

 
c) Make sure the 

suction strainer in 
the tank is clean. 
(only older 
MacLean 
Engineering rigs 
have suction 
strainers – any rigs 
built after 1997 do 
not have suction 
strainers.  
Generally, piston 
pump 
manufacturers are 
no longer 
recommending 
suction strainers.) 
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2.0 Notes: 
  
Revision B – Added the paragraph on the first page explaining the change by Mico from 
the 464 series to the 466 series brake valve.  Updated Mico document 81-464-010 to 
the latest available revision dated 9/27/01.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
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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7. Avoid direct spraying onto any electrical panel faces that have indicating lights, 
switches, gauges, etc on them.  Avoid direct spraying at electrical enclosure 
doors and cover seals. 

 
8. Avoid direct spraying at exposed electrical connections, and at multi-pin, DIN, 

weather pack or engine connectors.  Generally avoid spraying at any electrical 
component. 

 
9. Avoid direct spraying at cable reel slip ring compartment cover seals.  If water 

ingress is noted or suspected, remove cover, inspect and dry out before 
energizing. 

 
10. Do not direct water at, or attempt to wash battery chargers because of their open 

cooling vents and fan intakes.  If accidentally washed, dry out the box and 
components before turning on the power. 

 
11. Avoid direct spraying at electric motor bearings and connection boxes.  Avoid 

direct spray at bell hosing cover seals.  
 
12. Do not direct spraying at the operator’s seat.  If equipped with an enclosed cab, 

close operator’s cab door while washing the machine. 
 
13. Avoid direct spraying at the fire suppression nozzles (to prevent removal of the 

pink non-curing silicone lubricant on F type nozzles) and the dry chemical 
canister seals. 

 
14. Disconnect and remove batteries before washing inside battery boxes. 
 
15. Dispose of dirty wash water and removed debris/grease as per mine site 

procedures.  

4.0 Post Wash Inspection  
1. After washing, inspect electrical enclosures for water ingress.  If any dampness is 

noted, dry out the box and components, and replace the moisture absorbing 
desiccant packs before energizing the box. 

 
2. Inspect F type fire suppression nozzles to ascertain presence of pink silicone 

lubricant.  If washed away replace with new silicone lubricant (Dow Corning 33/ 
MACLEAN #1060182).  
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2.0 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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Control 

Unit 
J1939 
SPN 

J1587 
PID 

J1587 
SID FMI  Description of Code 

ECU 98 98 - 5  Engine Oil Level Sensor Open Circuit 
ECU 98 98 - 2  Engine Oil Level Too High or Too Low 
VCU 100 100 - 1  Engine Oil Pressure Low 
ECU 100 100 - 3  Engine Oil Pressure Sensor Open Circuit 
ECU 100 100 - 2  Engine Oil Pressure Sensor Data Erratic 
ECU 100 100 - 4  Engine Oil Pressure Sensor Short to Ground 
VCU 100 100 - 14  Engine Oil Pressure Too Low 
ECU 102 102 - 0  Boost Pressure High 
ECU 102 102 - 1  Boost Pressure Low 
ECU 102 102 - 2  Boost Pressure Sensor Data Erratic 
ECU 102 102 - 3  Boost Pressure Sensor Open Circuit 
ECU 102 102 - 4  Boost Pressure Sensor Short to Ground 
ECU 102 102 - 14  Boost Pressure Out of Range 
ECU 103 103 - 7  Turbo Charger 1 No Rev 
ECU 103 103 - 14  Turbo Charger 2 No Rev 
ECU 105 105 - 3  Intake Manifold Temperature Sensor Open Circuit 
ECU 105 105 - 4  Intake Manifold Temperature Sensor Short to Ground 
ECU 105 105 - 0  Intake Manifold Temperature High 
VCU 107 107 - 0  Air Filter Restriction High 
VCU 107 107 - 3  Air Filter Sensor Open Circuit 
VCU 107 107 - 4  Air Filter Sensor Short to Ground 
VCU 110 110 - 14  Engine Coolant Temperature Very High 
VCU 110 110 - 0  Engine Coolant Temperature High 
ECU 110 110 - 4  Engine Coolant Temperature Sensor Short to Ground 
ECU 110 110 - 3  Engine Coolant Temperature Sensor Open Circuit 
VCU 111 111 - 1  Coolant Level Low 
VCU 111 111 - 3  Coolant Level Sensor Open Circuit 
VCU 111 111 - 4  Coolant Level Sensor Short to Ground 
VCU 111 111 - 14  Coolant Level Very Low 
VCU  123 - 7  Ol Loop Fault 
VCU 158 158 - 0  Switched Battery Voltage High 
VCU 158 158 - 1  Switched Battery Voltage Low 
ECU 158 158 - 2  Switched Battery Voltage Does Not Match ECU and VCU 
ECU 168 168 - 3  Battery Voltage High 
ECU 168 168 - 4  Battery Voltage Low 
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 In order to reconfigure the digital outputs to produce the pulse width modulated 
signal with a minimum starting current, the “Ratio 1” parameter has to be changed from 
100% to 30% for most of the digital outputs.  For channels 8, 9, 10, 11, 14 and 15 the 
“Ratio 1” parameter has to be changed to 25%.   Also, the “Ratio 2” parameter has to be 
changed from 100% to 85% for all of the digital outputs. 
 

The number of digital outputs to be adjusted will be from output number 00 to 
output number 15. Use the “UP” and “DOWN” tabs to scroll from one parameter to the 
next or type in the equivalent letter displayed with each one (example: <b> for Ratio 1) 
to select the desired parameter to be changed.  The selected parameter will be 
highlighted when selected. Please note that when selecting the parameter using it’s 
designated letter, the software is case sensitive so the selection must be made using 
lower case letters. 
 
 Use the “VALUE +”, “VALUE ++”, “VALUE –“, and “VALUE --“ tabs to change the 
value of the selected parameters.  In the case of the “Ratio 1” parameter, the “Value +” 
and “Value –“ tabs will increase or decrease the value by a factor of 5 respectfully. The 
“Value ++” and “Value --“ tabs will increase or decrease the value by a factor of 50 
respectfully.  In the case of the “Output-Number” parameter, the “Value +” and “Value –“ 
tabs will increase or decrease the value by a factor of 1 respectfully. The “Value ++” and 
“Value --“ tabs will increase or decrease the value by a factor of 10 respectfully. 
 

Once all of the outputs have been reconfigured, click the “Save to EEprom” tab to 
update the controller and save all of the changes.  The software will automatically 
switch to the logged in screen once the changes have been saved. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7 – Digital Outputs Parameter Screen 
 

UP TAB 

DOWN 

VALUE ++ 

VALUE -- 

SAVE TO EEPROM 

VALUE - TAB 

VALUE + TAB 
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3.0 Panel Preventive Maintenance: 
 

1. Open each enclosure and inspect for moisture in the panel.  If moisture is found, 
dry out the panel and its components.   Inspect enclosures for watermarks or 
other evidence of water ingress at switches, lights, gauges, enclosure lid, cable 
entry points, etc.   Inspect the condition of all gaskets and seals, and replace or 
repair as necessary to prevent water from entering.  Check that enclosure lid 
latching devices are in good condition and are capable of holding the lid sealed 
shut against moisture and/or contamination ingress.  Replace or repair as 
necessary.  

 
2. Vacuum inside each enclosure to remove any build up of dirt or other foreign 

objects.  
 

3. Wipe down enclosures with rags and glass cleaner to remove any built-up dirt.  
 

4.  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 to prevent moisture or dirt from entering the enclosure and causing 
damage.  Non-conducting, non-corrosive silicone sealant (MEMCO  # 1008812) 
can be used to help seal devices at openings.  Ensure that any unused holes 
resulting from removed cables or devices are sealed with a proper plug or 
gasketed cover plate.  

 
5. Examine for missing or damaged decals or labels.  Replace as necessary. 

 
6. Check that all indicating lights have working bulbs in them.   Replace any missing 

or burnt out ones (consider upgrading to LED bulbs for longer life and lower 
current draw).  Inspect for broken or dirty lenses.  Clean, repair and replace as 
necessary. Tighten all indicating light connections. 

 
7. Inspect all switches for damage, corroded terminals, missing or torn protective 

boots, missing actuators, etc.  Check the switch action to ensure proper 
movement.  Repair or replace as necessary. Tighten all switch connections. 

 
8. Inspect all relays for damage, moisture or corrosion.  Replace as necessary.  

Ensure that all relays are fully pushed into their bases with the hold down clips or 
latches applied.  Tighten all relay connections.  Replace any missing identifying 
labels. 
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Revision:

Installation Instruction, Fuel Level Sender 
MB-ELE1386 
Original 
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Revision:

Digital Voltmeter, Main AC Panel 
MB-ELE1354 
Original 
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Title:

Number:
Revision:

Battery Charger, Vulcan Type SCA 
MB-ELE1091 
B  
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CLICK HERE TO  DOWNLOAD THE COMPLETE MANUAL 

 

 

• Thank you very much for reading the 
preview of the manual.  

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

 

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