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1.1   OPERATING/MAINTENANCE SAFETY   (08/03/25)  1-01-003 

 

    Drill Operation and Maintenance Safety 

Read all safety instructions provided here and those provided in the Operator’s Manual before 
operating and servicing the drill. General safety and accident prevention regulations laid down by 
local authorities must also be followed. 

  General Safety Instructions 

1. Observe all safety procedures when operating and servicing the equipment. 

2. Be completely familiar with operating and maintenance procedures before inspecting, operating, or 
servicing the drill or booster. You must read and understand all procedures described in each 
manual. 

3. Do not inspect or repair any components without properly shutting down drill, water pump, and air 
supply. 

4. Keep all non-essential personnel away from operator’s controls and maintenance area while service 
work is in progress. 

5. Any modifications to controls or operating procedures must be noted clearly on equipment and all 
operators must be advised of changes. 

6. Inspect hoses, hose connection safety devices, fittings, and supply lines at frequent intervals for 
indication of wear or damage. Repair or replace damaged components immediately. 

7. Check all bolts, nuts, and adjustments frequently for proper tension. Check all fluids at 
recommended intervals. 

8. Do not stand under mast at any time. 

9. Disconnect electrical power supply to drill and booster before washing. 

10. Wear protective gear when operating, diagnosing, or servicing the equipment. 

11. Do not weld or grind near electrical wiring or supply lines. 

12. Keep hands, clothing, rags, and tools away from moving parts. 

13. Keep shields and guards in place. Do not operate equipment with electrical panel door open. 

14. Keep safety and instruction decals clean. Replace then if they are not clearly legible. 
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2.0   GENERAL MAINTENANCE   (08/03/25) 
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2.3   PM PROGRAM   (08/03/25)  2-03-008 

 

 
 

 
Fig 2.3.6 Grease Blocks on Mast 

Greaser Assembly 

Greaser with cable reel for greasing pins and bushings on body of QXR. It is mounted on the 
front of the drill beside the right track. 

Fig 2.3.7 Greaser Assembly   
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2.3   PM PROGRAM   (08/03/25)  2-03-0018 

  

 6.Check Fuel System (refer to Fig 2.3.19) 

 

• Check the fuel system for damaged fuel lines or leakage. 

• Make sure the clamps on the fuel lines are secure. 

  

 Fig 2.3.19 

 7. Check Fuel Filter (refer to Fig 2.3.20) 

 • Remove and inspect filter. Clean or replace as necessary. 

  

 Fig 2.3.20 

 8. Clean Nozzle (refer to Fig 2.3.21) 

 • To properly clean the nozzle, use a degreaser/cleaner or carburetor cleaner in a 
spray can. This will wash any dirt out and leave no residue. When using 
compressed air, blow into the nozzle orifice from the head end. 

 

 

 Fig 2.3.21 
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4.1   MAST FEED SYSTEM   (08/03/25)  4-01-008 

 

 

4.1.4 Feed Chain Block 

Periodic inspection of the feed chain, idlers, and pins are required as shown in Fig 4.1.7. 

INSPECT EVERY 250 HOURS UNLES NOTED. 

Refer to Fig. 4.1.7 

 

Fig 4.1.7 Feed Chain Block 
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4.2   TOP DRIVE   (08/03/25)  4-02-007 

 

4.2.6 Driveshaft Assembly and Installation 

Begin assembly of the driveshaft in the upright position. 

Refer to Fig 4.2.7 to Fig 4.2.22 

 1. Install the top spacer. Refer to Fig 4.2.7 

  

 Fig 4.2.7 

 
2. Using a bearing warmer, heat one bearing cone to between 250-300°F (120-150°C) 

(refer to Fig 4.2.8).  

  

 Fig 4.2.8 
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4.2   TOP DRIVE   (08/03/25)  4-02-0017 

 

 

4.2.9 Installing Air Swivel and Hydraulic Motors 

 1. Install swivel o-ring on the driveshaft and lubricate (see Fig 4.2.30). 

  

 Fig 4.2.30 

 

2. Apply anti-seize to the threads of the swivel and install onto the driveshaft (see Fig 
4.2.31), tightening by hand only. 

NOTE: swivel in picture is left hand thread, RB30 is right hand thread. 

When Top Drive is installed, follow proper tightening instructions, given in section 
4.2.11. 

  

 Fig 4.2.31 
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4.2   TOP DRIVE   (08/03/25)  4-02-0027 

 

 

4.2.11.4 Inspection of Parts 

 
1. Inspect housing for wear, scoring, cracks, burrs, and thread condition. If any cracks 

are found, the housing must be replaced.  

 
2. Inspect large tube for wear on the sealing area and the snap ring groove for damage. 

If wear is present or snap ring groove is damaged, the large tube should be replaced.  

 3. Inspect small tube for wear on sealing area and thread damage.  

 4. Inspect wear sleeve for wear in the sealing area.  

 

5. Inspect seal retainer for cracks and damage. Punch marks on the bottom from 
disassembly can be lightly buffed off. If any cracks are found, the retainer must be 
replaced.  

 6. Inspect housing cap for wear, and damage in the seal groove.  

 NOTE: All seals and bearings should be replaced at time of rebuild.  

  

 Fig 4.2.46 
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4.3   CAROUSEL ASSEMBLY   (08/03/25) 4-03-002 

 

Carousel Inspection at 250 Hours 

 1. Inspect top wear liner. 

 2. Inspect washers for wear. 

 3. Inspect bearings. 

 4. Inspect cylinder pins and clamp pins. 

 5. Inspect bushings inside clamp and washers. 

 6. Inspect cylinder bearing. 

 7. Repeat steps 4 and 6. 

 8. Repeat steps 2 and three. 

 9. Inspect bottom wear liner. 

  

  Fig 4.3.2 Carousel Inspection 
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5.3   HYDRAULIC PUMP   (08/03/25)  5-03-001 

 

 

5.3 Hydraulic Pump 

This model of pump is designed for open-loop, closed center, or load-sensing hydraulic systems. Flow 
is proportional to the drive speed and the displacement. By adjusting the position of the swashplate 
it is possible to smoothly vary the flow.  

The “Load Sense” type of control registers the load at a point away from the pump. In the case of your 
Cubex drill, a pilot line from the hydraulic control valves sends the pressure signal back to the 
pump. The pump control then tries to keep the output pressure above the load requirements by the 
standby or differential pressure (Pressure Compensation). The differential pressure is generally in 
the area of 400 PSI.  

Principals of Operation 

The displacement mechanism of this series of pumps operates via two stroking pistons (large and 
small) which adjust the position of the swashplate. The smaller of the two stroking pistons (1) 
works in conjunction with its spring (2) to always try to move the swashplate to maximum angle and 
therefore the pump to maximum displacement. High-pressure oil is continually routed from the 
outlet (pressure) port to the small stroking piston via the control oil drilling (3). Working in 
opposition to this on the opposite of the swashplate is the larger stroking piston (4). If pressurized 
fluid is routed to the larger stroking piston (4) it will exert a force to de-stroke the pump to a lower 
displacement value. Since piston (4) has a larger area than piston (1) the pump will de-stroke with 
pressure on both cylinders. It is therefore possible to control the pump displacement by changing 
the pressure applied to the larger of the two stroking pistons. All of the pump controls work on the 
same principal of controlling the pressure on this large stroking piston (4) in order to vary the 
pumps displacement. 

 

Fig 5.3.1 Hydraulic Pump 
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5.3   HYDRAULIC PUMP   (08/03/25)  5-03-0011 

 

 

5.3.5.5 Cavitation/Aeration 

Cavitation results when air, which is typically entrained or dissolved in the hydraulic fluid, is allowed 
to expand because of a low-pressure situation. This occurs in pump inlets, which by nature have a 
low-pressure condition. The expanded gas bubbles at the inlet collapse with considerable force as 
the pumping chamber is exposed to system pressure. This collapsing action results in rapid energy 
losses in the form of heat and noise. This energy level is also high enough to cause serious damage 
to the lens plate and/or the cylinder barrel of the pump. 

Aeration is somewhat different than cavitation, however the resulting noise and damage to the pump 
is nearly identical. Aeration occurs when there are air bubbles present in the reservoir fluid at 
atmospheric pressure (typically caused by excessive foaming or vortexing at the pump inlet). These 
air bubbles are then drawn into the inlet line of the pump and ultimately cause of the same damage 
as described above. 

 

Fig 5.3.7 Cavitation / Aeration 
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5.5   CONTROL VALVES   (08/03/25)  5-05-008 
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5.9   PROPORTIONAL VALVES   (08/03/25) 5-09-001 

 

5.9 Proportional Valves 

Proportional load-sensing type valves are used where variable flow is required. Refer to the 
Troubleshooting Section and Electrical Section when determining operating problems. 

PM Tasks 

Periodic maintenance is limited to external inspections. Overhauling the control valves includes 
replacing O-rings, seals and setting the pressure and flow. See Proportional Valve Settings below for 
these specifications. If additional parts need servicing, it may be more economical to replace the 
individual valve sections.  

1000 Hour Intervals: Visual inspection. 

2000 Hour Intervals: Visual inspection. 

Operate controls to check for proper operation. 

 

WARNING! 

After installing hydraulic components and hoses, check that hydraulic 
actuators are operating in direction as indicated on controls. 

CAUTION! 

Operating pressure in hydraulic pump must be set correctly before 
performing this adjustment. 

Improper Makeup & Breakout Speed may damage equipment or drill pipes. 

All proportional valves are equipped with white/grey connectors. 

These instructions apply to proportional valves only. 

5.9.1 Proportional Valve Settings 

Controls Valve Type Flow Rating Pressure Setting Flow Setting 

Tram, left Proportional 47.0 gpm (177.9 l) N/A Wide open 

Tram, right Proportional 47.0 gpm (177.9 l) N/A Wide open 

Rotation Proportional 47.0 gpm (177.9 l) See Note 1 Wide open 

Feed Proportional 47.0 gpm (177.9 l) N/A Wide open 

Water Pump Proportional 10.2 gpm (40.0 l) N/A See Note 2 

Notes: 1. Forward pressure: 1600 psi (110 bar), Reverse pressure: 2800 psi (193.5 bar). Reverse 
pressure is much higher than forward pressure to allow for breaking of toll joints. 

 2. Set flow to run water pump motor at 225 rpm using a tachometer. 
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6.2   SULLAIR COMPRESSOR   (08/03/25) 6-02-004 

 

 

6.2.2 Compressor Discharge System Functional Description 

The Sullair compressor unit discharges a compressed air/fluid mixture into the sump. The discharge 
valve is located on the compressor unit at the end opposite the drive shaft. The discharge check 
valve prevents discharged air from returning from the compression chamber or sump on shut down. 

From the discharge valve the air/fluid mixture is directed to the sump. The sump has four basic 
functions: 

• Acts as a primary fluid separator. 

• Serves as the compressor fluid sump. 

• Houses the final fluid separator. 

• Serves as an air tank receiver. 

The compressed air/fluid mixture enters the sump and is directed against the end of the tank. By 
change of direction and reduction of velocity, larger droplets of fluid fall to the bottom of the 
sump. The fractional percentage of fluid remaining in the compressed air collects on the surface of 
the final separator element as the compressed air flows through the separator. As more and more 
fluid collects in the element surface, the fluid descends to the bottom of the separator. A return 
line (or scavenger tube) leads from the bottom of the separator element to the gear case of the 
compressor unit. Fluid collecting on the bottom of the separator unit is returned to the compressor 
gear case. An orifice (protected by a strainer) is included in this return line to assure proper flow. 

The sump is ASME code rated at 600 PSIG (4137kPa) working pressure. A minimum pressure valve is 
located downstream from the separator to assure the required minimum receiver pressure during 
all conditions. This pressure is necessary for proper fluid circulation and air/fluid separation. 

The system is protected from excessively high sump pressures by a 550 PSIG (37.69 bar)   pressure 
relief valve, which is located on the wet side of the separator and is vented to atmosphere. Also, a 
two stage High Compressor Discharge Temperature Shut Down (a warning light comes on at 285° F, 
the compressor will shut down at 300°. F) and High Interstage Temperature Shut Down (set at 280 
deg. F) will shut the compressor unit down if the temperature exceeds the normal operating range. 

Fluid is added to the sump via a capped fluid filler opening placed low on the tank to prevent 
overfilling to the sump. A sight glass enables the operator to visually monitor the fluid sump level. 
The proper level is halfway of the sight glass when the unit is shutdown. DO NOT OVERFILL. 

A hydraulically operated 2-inch ball valve is used to open and close the discharge air when required. 

 
WARNING! - DO NOT open the fluid filler cap when the compressor is pressurized. 

Shut down the compressor and bleed the sump to 0 PSIG before removing the cap 
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6.2   SULLAIR COMPRESSOR   (08/03/25) 6-02-0014 

 

 

 

6.2.7.2 Butterfly Inlet Valve Functional Description 

The purpose of the control system is to regulate the amount of air intake in accordance with the 
amount of air being used. The 2-stage compressor is designed to operate in one of the three modes 
of operation: the low-pressure mode up to (180 psig {12.4 bar}) and two high pressure modes (350 
psig {24.1 bar}) and (500 psig {34.5 bar}). The control system consists of a 2-stage control 
(incorporating an inlet control cylinder and a closed inlet cylinder), running blowdown valve, and 
the necessary linkage to connect the inlet control cylinder to the inlet valve. 

The position of the pressure selector determines the pressure that the control system will respond to. 
The functional description of the control system is described in four distinct phases of operation 
which (except for the start phase) apply to both high and low pressure modes. 

 

6.2.10 Butterfly Inlet Valve 
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6.2   SULLAIR COMPRESSOR   (08/03/25) 6-02-0024 

 

 

 

WARNING: This compressor unit must only be serviced by qualified personnel. 

No attempt should be made to alter this unit in any manner without written 
permission from Cubex. Any alterations may result in serious injury or damage to 
the unit. 

Whenever working on this unit, check that the system has fully bled off before opening any 
connections. Compressed air has tremendous contained energy, which is released when opened to 
atmosphere. The potential to cause severe injury or damage is great if proper procedures are not 
followed. 
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6.2   SULLAIR COMPRESSOR   (08/03/25) 6-02-0034 

 

 

6.2.8.8 Safety Valve 

The Safety Valve is a non-serviceable item and must be replaced if it fails. If replacement is necessary 
follow these instructions. 

1. Remove the failed unit and replace with new. 

2. Apply a small amount of pipe dope to the male threads only of new safety valve. 

3. Tighten by hand, then tighten not more than one extra turn using a wrench on the inlet hex 
nut. 

During services it is recommended that the safety valve be cracked open to ensure that it is still 
functional. If the witness wire has been broken the safety valve must be replaced. 

Check the pressure ratings on the safety valve as 400 PSI, 450 PSI, and 550 psi valves are available. 

 

Fig 6.2.37 Safety Valve 
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6.3   WATER PUMP   (08/03/25)  6-03-001 

 

 

6.3 Water Pump 

Driven by a hydraulic motor, the water pump is a positive displacement unit. It is equipped with a 
strainer/pressure regulator in the suction line and a relief valve mounted in the discharge line. 

PM Tasks 

Visual inspections and changing the crankcase oil are routine maintenance procedures. The hydraulic 
motor requires lubrication of the drive coupling but no periodic servicing is required. Service 
instructions are not included because replacing the motor is more economical than overhauling. 

  

250 Hour Intervals: Check pressure regulator/ strainer 

1000 Hour Intervals: Change crankcase fluid 

2000 Hour Intervals: Perform a pressure test 

  

 

WARNING! Disconnect electrical power, mine air, water supply, and relieve 
pressure in air receiver before servicing. 

CAUTION! Keep parts separate or mark components to allow installation in 
original locations. 

Drain pump before exposing to freezing conditions. 

   

Technical Specifications: Volume: 4 gpm (15 l/m) @ 225 rpm 

 Discharge pressure: 425 psi (29.4 bar) 

 Speed: 225 rpm 

 Crankcase Capacity: 40 fl. oz. (1.2 L) 

 Lubricant Type: Shell Tellus T 37 Hydraulic Oil 

 Weight: 32 lbs. (14.5 kg.) 

   

Pump Accessories: Relief Valve: 425 psi (29.4 bar) 
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6.4   GREASE INJECTION   (08/03/25)  6-04-005 

 

 

 

Fig 6.4.4 Adjusting Flow Rate 

 

Fig 6.4.5 General Settings screen 
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7.8   FAULT MONITORING SYSTEM   (08/03/25) 7-08-002 

 

 

 

Joystick in right position (See Fig 7.8.1): pin 1: 12 volts DC (100% of supply voltage). 

 pin 2: 3 volts DC (25% of supply voltage). 

Conclusion: If readings match above test, replace the solenoid 

 If readings do not match, check the following: 

 

• Joystick not travelling to full position 

• Faulty joystick 

• Faulty wiring 

• Improper voltage 

 

Fig 7.8.1 
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8.0   TROUBLESHOOTING   (08/03/25)  

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 BI620144 



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+CUBEX+QXR+920+Surface+Drill+Maintenance

