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INTRODUCTION 
This is a service manual for the XRS-3 X-ray generator manufactured by Golden Engineering.  This is NOT 
an operator’s manual so it does not cover safe and proper operation of the XRS3.  Please refer to the 
operator’s manual for operating instructions. 

The XRS3 is a battery powered portable pulsed X-ray generator.  The generator has a modular design so 
the various modules may be replaced in the field without returning the entire unit to Golden Engineering.  
We suggest all service and repairs be completed by a qualified technician.  If the generator is within 
warranty and components are damaged due to improper repair those components will not be covered 
under warranty.  The following tools will be needed to conduct basic maintenance and repairs of the XRS3. 

 T-10 Torx Driver

 Tube replacement kit

 Flat head screw driver

 Needle Nose Pliers

 Soldiering Iron and soldier

 Radcal 206X6 Ion Chamber – or suitable alternative

TROUBLESHOOTING  
SYMPTOM TEST ACTION 

No “power on” light -Check battery voltage
-Check battery connection

- Replace or charge battery
- Make sure battery is securely

attached and battery clips are
not bent or broken.

Power on lights, but X-ray 
does not pulse. 

-Check the battery voltage.
-Check the 2amp fuse.

-Charge or replace the battery.
-Replace the fuse if necessary.

Power on lights, X-ray 
pulsing light does not 
illuminate,  X-ray dose not 
pulse 

- Replace the red X-ray pulsing light

X-ray pulses, but no image
or black image.

-Test X-ray output. -Replace the tube.

Unit stops pulsing in the 
middle of a pulse train and 
LCD displays 00.  

-Check the battery voltage.
-Check 15 amp fuse.
-Check feedback line

connection.

- Charge battery if necessary.
- Replace the fuse if blown.
- Make sure the screw holding

wire to the oscillator board is tight.

Unit makes loud popping 
noise while pulsing. 

- Stop immediately and return
for repair.

Oil leaking from unit. Return for repair. 
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TUBE REPLACEMENT 

XRS3 Tube Replacement requires a tube replacement kit.  Below is a description of the kit and instructions 
for tube replacement.   

Items included in XRS-3 Tube replacement kit 

Tube 
Reservoir 
Tube Wrench 
Tube Pliers (Removal Tool) 
O-rings
Diala Oil

Tube Replacement Procedure 

I. Preparing the Unit

1. Remove the battery.
2. Stand the unit on its end, taking care not to damage the battery locking clips.
3. Place the reservoir cup over the nose cone, twisting it gently to ensure it is seated

completely.
4. Fill the reservoir to the machined line with Diala AX Transformer oil.

II. Removing the Tube

5. Using the supplied rotational tool, loosen the canister cap plug. Use the lines machined in the side of
the tool to line up the pins with the holes in the canister cap plug.

6. DO NOT remove the cap plug from the oil.  With the tool still inserted, lift the canister cap plug
placing both plug and tool to one side of the reservoir.

7. Insert the tube removal tool into the end of the tube, turn the black end of the tube removal tool,
and pull the tube/lead assembly straight up out of the head using a gentle rotating motion.
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 Tube removal (without oil)  Tube removed (without oil) 

8. Remove the tube from the lead shielding, noting the correct position of the tube inside the lead
shielding.

III. Inserting New Tube

9. Stand the lead shielding upright on a flat surface with the largest diameter end
down.

10. Place the tube into the lead shielding, metal end first.  Insert the tube until the metal end contacts
the table surface.  When properly inserted the metal end of the tube will be flush with the large
diameter end of the lead shielding.

11. Place the tube/lead assembly in the reservoir oil, lead end first.
12. SLOWLY lay the tube/lead assembly flat in the oil.  The glass re-entry cavity in the

tube must be full of oil and void of any air bubbles.
13. Using your fingers, insert the tube/lead assembly into the head, glass end first, removing the lead

from the oil as little as required to rotate the tube into the head. DO NOT force the tube/lead
assembly into place.

14. Insert the tube removal tool into the end of the tube.
15. Move the tube/lead assembly using a gentle orbital motion, until you feel the anode drop into

position.  Push the tube lightly into the head.  DO NOT push the tube in below top of the lead
shield.  Pushing the tube below top of the lead shield will reduce beam angle of the X-ray.

16. Replace the canister cap without removing it from the oil. The cap will turn easily until it contacts the
O-Ring.  You will then feel slight resistance until the cap hits bottom.  When the cap hits bottom,
STOP.  DO NOT over tighten. Remove wrench.

IV. Clean Up

17. Dispose of the oil.
18. Remove the reservoir.
19. Clean the oil residue from holes in canister cap using alcohol and compressed air.
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BOARD REPLACEMENT 
1. Remove the back plate (see FUSE REPLACEMENT step 1).  After the terminals are through the

oscillator board, disconnect the red and black battery wires.
2. There are three terminals on the lower left side of the oscillator board and one on the lower right.

Disconnect the two blue wires, one red wire, and one green signal wire using Philips head screw
driver.

3. There are three socket head cap screws holding the oscillator board in place.  Two are in the
middle of the board and one is at the bottom.  Remove these three screws.  Be aware of the ½ inch
stand offs behind the oscillator board.

4. Remove the flat head screw in the upper left side of the oscillator board between the two fuses.
5. Pull the board out.
6. Disconnect the oscillator board from the counter board by pulling the bottom of the oscillator board

up and away from the counter board.  Disconnect the two pin white key switch connector, white
three pin remote connector and black touch pad connector.

7. Unscrew the LED bulb cover on the X-ray on LED.
8. Tilt the back of the counter board down until the LED clears the housing then pull the board out of

the housing.

BOARD INSTALLATION 
1. Slide counter board back into the top of the Control Module housing just below the screw

receptacles.
2. Push the counter board up so LED goes through the appropriate hole in the control module housing.
3. Connect the three white and one black connector.
4. Screw the LED cover back on.
5. Put the three cap screws through the oscillator board and then put the ½” offsets on the back of

the screws.
6. Plug the oscillator board back into the counter board and push it in position.
7. Tighten the three screws holding the board in place.
8. Insert the flat head screw in upper left corner of the oscillator board.
9. Attach the two blue wires, one red wire, and green signal line.
10. Reinstall the back plate.
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HEAD REPLACEMENT (Requires a small flat head screw driver) 

1. Remove the boards as instructed above.

2. Remove the two screws on the bottom that attach the head to the control module.
3. Remove the screw on the upper left side of the head.  Must rotate head slightly and put the screw

driver through the left LED hole to remove the screw.
4. Pull the head straight out of the control module.  You might need to loosen the screw in the handle

to get the head out.

HANDLE REPLACEMENT  (Requires T-10 torx driver) 
The Handle has two sides that are screwed together.  Three screws in the handle hold it together and 
one screw in the base holds the handle strap together under the head.   
1. Remove the 3 screws on the side of the handle.
2. Remove the base plate on the bottom of the unit.
3. Remove the screw on the bottom of the unit that holds the handle strap together.

 Handle  Handle strap base 

4. Remove the half of the handle that is broken.
5. Place a small amount of glue on the protrusion from the control module.
6. Install new half of the handle.
7. Insert and tighten 3 screws in the handle and one screw in the handle strap.  Do not over tighten

the screw in the handle strap (bottom) as this will crack the strap.
8. Attach the base plate and insert all the screws that hold it in place.

FUSE REPLACEMENT  Requires T-10 Torx driver & needle nose pliers. 

1. Remove the back plate.  Remove the 5 screws in the back plate then pull the back plate off slowly
maneuvering the battery terminal connecting wires through the opening in the oscillator board.

2. The 15 amp fuse is the white one inch long fuse on the left side of the oscillator board.  The 2 amp
fuse is a small green fuse just to the right of the 15 amp fuse.  See diagram on page 12.  The 15
amp fuse can be removed with fingers.  The 2 amp fuse may require needle nose pliers to pull it
out of the board.  It should be pulled in a downward direction to remove from the board.

SCREWS
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WARRANTY 
Golden Engineering, Inc. warrants XRS3 X-ray unit made and sold by it or its authorized representatives to 
be free of defects in materials and workmanship for a period of twelve (12) months from the date of 
shipment to the end user.  Warranty does not cover maintenance required due to life.  To make a claim 
under this limited warranty, customer must ship the entire unit (or the component believed to be defective) 
to Golden Engineering, post-paid.  Golden Engineering, Inc. assumes no liability for units or components 
shipped until they are actually in the custody of Golden Engineering, Inc.  Provided Golden Engineering, 
Inc. in its sole discretion, is satisfied that the failure is not the result of excessive use, abuse, misuse, 
accident, modification or improper disassembly or repair, Golden Engineering will provide parts and labor 
required to repair the unit.  Golden Engineering reserves the right to use reconditioned and 
remanufactured components that meet original specifications.  The unit or component will be return shipped 
to customer at customer's expense.  THIS EXPRESS LIMITED WARRANTY IS IN LIEU OF ALL OTHER 
WARRANTIES AND GUARANTEES, EITHER EXPRESS OR IMPLIED OR CREATED BY OPERATION OF LAW. 

THE XRS3 X-Ray Source is manufactured by: 
GOLDEN ENGINEERING, INC. 
PO BOX 185 
CENTERVILLE, IN 47330 USA 
Phone:   1-765/855-3493 
Fax:        1-765/855-3492 
WEB:    www.goldenengineering.com 

RETURNING UNIT FOR REPAIR 
 Complete the repair form at www.goldenengineering.com/technical.html and include a copy of the

printed form with the repair.  If you do not have internet access prior to sending repair then include
a letter containing a brief description of the problem, contact name, phone number, and return
address.

 Remove battery before shipping the unit.

 Accessories are not necessary with units shipped back for repair.

 Be sure the unit is securely packaged for shipment and wrap in plastic bag if there is an oil leak.

 Ship to address:
Golden Engineering
6364 Means Road,
Centerville, IN 47330  USA
Phone:   1-765-855-3493
EMAIL:  service@goldenengineering.com 

http://www.goldenengineering.com/
http://www.goldenengineering.com/technical.html
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SPECIFICATIONS 
PHYSICAL DIMENSIONS 

LENGTH 14.20 inches (36.07 cm) 

WIDTH 4.26 inches   (10.82 cm) 

HEIGHT 7.44 inches   (18.90 cm) 

WEIGHT 13 pounds (5.91 Kg) with battery 

X-RAY OUTPUT

X-ray dose per pulse 2.7 mR/pulse min,(12 inches in front of unit) 

Pulses per battery charge 4000 

Pulses per second 15 (Nominal) 

Expected tube life (glass tube) 100,000 pulses 

X-ray source size 1/8 in.  (3mm) 

Maximum Photon Energy 270 kVp 

X-ray pulse width 25 nanoseconds 

ELECTRICAL AND THERMAL CHARACTERISTICS 

Battery voltage 18 volts 

Battery type Nickel Cadmium sub C cells 

Battery recharge time One Hour 

Current draw 20 amps @ 18 volt battery 

Current flow 0.25 mA 

Temperature range -10 to 120 degrees F (-23 to 50 degrees C)

Maximum duty cycle 200 pulses every 4 minutes (3000 pulses 
per hour) 

Warm-up None required 

SPARE PARTS AND ACCESSORIES FOR THE XRS3 
ITEM PART NUMBER 

Thumbwheel Key 2002000 

Flat key 5951020 

DeWalt® Battery 18v PLUS DC9096 1800103 

DeWalt® Battery Charger (110V) DW9116 1800156 

DeWalt® Battery Charger (220V) DE9108 1800158 

Remote Cable 1809013 

Tripod Mount 4000350 

Handle – Left Side 4000210 

Handle – Right Side 4000200 

Carrying case (holds X-ray, 2 batteries, charger, cable) 1701655 


