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FOREWORD

Club Car vehicles are designed and built to provide the ultimate in performance efficiency; however, proper
maintenance and repair are essential for achieving maximum service life and continued safe and reliable
operation.
This manual provides detailed information for the maintenance and repair of XRT 1500 and Carryall 294 vehi-
cles, and should be thoroughly reviewed prior to servicing the vehicles. The procedures provided must be
properly implemented, and the DANGER, WARNING, and CAUTION statements must be heeded.
This manual was written for the trained technician who already possesses knowledge and skills in electrical
and mechanical repair. If the technician does not have such knowledge and skills, attempted service or
repairs to the vehicle may render the vehicle unsafe. For this reason, Club Car advises that all repairs and/or
service be performed by an authorized Club Car distributor/dealer representative or by a Club Car factory-
trained technician.
It is the policy of Club Car, Inc. to assist its distributors and dealers in continually updating their service knowl-
edge and facilities so they can provide prompt and efficient service for vehicle owners. Regional technical rep-
resentatives, vehicle service seminars, periodic service bulletins, maintenance and service manuals, and
other service publications also represent Club Car’s continuing commitment to customer support.
This manual covers all aspects of typical vehicle service; however, unique situations sometimes occur when
servicing a vehicle. If it appears that a service question is not answered in this manual, you may write to us at:
Club Car, Inc.; P.O. Box 204658; Augusta, GA 30917; Attention: Technical Services, or contact a Club Car
Technical Service Representative at (706) 863-3000, ext. 3580.

Copyright © 2005, 2008 Club Car, Inc.
Club Car and Carryall
are registered trademarks of Club Car, Inc.
This manual effective August 2, 2004.
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ý WARNING

• Read Section 1 – Safety before attempting any service on this vehicle.
• Before servicing vehicle, read complete section(s) and any referenced information that may

be relevant to the service or repair to be performed.

NOTE: This manual represents the most current information at the time of publication. Club Car, Inc., is
continually working to further improve its vehicles and other products. These improvements may
affect servicing procedures. Any modification and/or significant change in specifications or proce-
dures will be forwarded to all Club Car dealers and will, when applicable, appear in future editions
of this manual.

Damage to a vehicle or component thereof not resulting from a defect or that occurs due to unrea-
sonable or unintended use, overloading, abuse, or neglect (including failure to provide reasonable
or necessary maintenance as instructed in the vehicle owner’s manual), accident or alteration,
including increasing vehicle speed beyond factory specifications or modifications that affect the
stability of the vehicle or the operation thereof, will void the warranty.

Club Car, Inc., reserves the right to change specifications and designs at any time without notice
and without incurring any obligation or liability whatsoever.

There are no warranties expressed or implied in this manual. See the limited warranty found in the
vehicle owner’s manual or write to Club Car, Inc., P.O. Box 204658, Augusta, GA 30917-4658
USA, Attention: Warranty Department.
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SECTION 1 – SAFETY
To ensure the safety of those servicing Club Car vehicles, and to protect the vehicles from damage resulting
from improper service or maintenance, the procedures in this manual must be followed. It is important to note
that throughout this manual there are statements contained within headings labeled DANGER, WARNING,
CAUTION, or NOTE. These special statements relate to specific safety issues, and must be read, under-
stood, and heeded before proceeding.

ý DANGER

• A DANGER indicates an immediate hazard that will result in severe personal injury or death.

ý WARNING

• A WARNING indicates an immediate hazard that could result in severe personal injury or
death.

ý CAUTION

• A CAUTION with the safety alert symbol indicates a hazard or unsafe practice that could
result in minor personal injury.

CAUTION

• A CAUTION without the safety alert symbol indicates a potentially hazardous situation that
could result in property damage.

GENERAL WARNING

The following safety statements must be heeded whenever the vehicle is being operated, repaired, or ser-
viced. Service technicians should become familiar with these safety statements, which can be found through-
out this manual. Also, other specific safety statements appear throughout this manual and on the vehicle.

ý DANGER

• Battery – Explosive gases! Do not smoke. Keep sparks and flames away from the vehicle and
service area. Ventilate when charging or operating vehicle in an enclosed area. Wear a full
face shield and rubber gloves when working on or near batteries.

• Battery – Poison! Contains acid! Causes severe burns. Avoid contact with skin, eyes, or
clothing. Antidotes:
- External: Flush with water. Call a physician immediately.
- Internal: Drink large quantities of milk or water. Follow with milk of magnesia or vegetable

oil. Call a physician immediately.
- Eyes: Flush with water for 15 minutes. Call a physician immediately.

• Gasoline/Diesel – Flammable! Explosive! Do not smoke. Keep sparks and flames away from
the vehicle and service area. Service only in a well-ventilated area.

• Do not operate engine in an enclosed area without proper ventilation. The engine produces
carbon monoxide, which is an odorless, deadly poison.



SAFETY General Warning

Page 1-2 2005 XRT 1500/Carryall 294 Gasoline and Diesel Vehicle Maintenance and Service Manual

1

ý WARNING

• Follow the procedures exactly as stated in this manual, and heed all DANGER, WARNING, and
CAUTION statements in this manual as well as those on the vehicle.

• Only trained technicians should service or repair the vehicle. Anyone doing even simple
repairs or service should have knowledge and experience in electrical and mechanical repair.
The appropriate instructions must be used when performing maintenance, service, or
accessory installation.

• Prior to servicing the vehicle or leaving the vehicle unattended, turn the key switch OFF,
remove the key, and place the Forward/Reverse handle in the NEUTRAL position. Chock the
wheels when servicing the vehicle.

• To avoid unintentionally starting the vehicle:
- Disconnect battery cables, negative (–) cable first (Figure 1-2, Page 1-3).
- Gasoline vehicles only: Disconnect the spark plug wires from the spark plugs.

• Frame ground – Do not allow tools or other metal objects to contact frame when
disconnecting battery cables or other electrical wiring. Do not allow a positive wire to touch
the vehicle frame, engine, or any other metal component.

• Wear safety glasses or approved eye protection when servicing the vehicle. Wear a full face
shield and rubber gloves when working on or near batteries.

• Do not wear loose clothing or jewelry such as rings, watches, chains, etc., when servicing the
vehicle.

• Moving parts! Do not attempt to service the vehicle while it is running.
• Hot! Do not attempt to service hot engine or exhaust system. Failure to heed this warning

could result in severe burns.
• Use insulated tools when working near batteries or electrical connections. Use extreme

caution to avoid shorting of components or wiring.
• Check the vehicle owner’s manual for proper location of all vehicle safety and operation

decals and make sure they are in place and are easy to read.
• Any modification or change to the vehicle that affects the stability or handling of the vehicle,

or increases maximum vehicle speed beyond factory specifications, could result in severe
personal injury or death.

• Lift only one end of the vehicle at a time. Use a suitable lifting device (chain hoist or hydraulic
floor jack) with 1000 lb. (454 kg) minimum lifting capacity. Do not use lifting device to hold
vehicle in raised position. Use approved jack stands of proper weight capacity to support the
vehicle and chock the wheels that remain on the floor. When not performing a test or service
procedure that requires movement of the wheels, lock the brakes.

• When servicing the vehicle with part of the vehicle on jack stands, do not operate the engine
with the Forward/Reverse handle in either the FORWARD or REVERSE position. The all-wheel
drive system will engage any wheel(s) with traction. See Figure 1-1, Page 1-3.
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• If wires are removed or replaced, make sure wiring and wire harness are properly routed and
secured. Failure to properly route and secure wiring could result in vehicle malfunction,
property damage, personal injury, or death.

• For vehicles with cargo beds, remove all cargo before raising the bed or servicing the vehicle.
If the vehicle is equipped with a prop rod, ensure that it is securely engaged while bed is
raised. Do not close bed until all persons are clear of cargo bed area. Keep hands clear of all
crush areas. Do not drop cargo bed; lower gently and keep entire body clear. Failure to heed
this warning could result in severe personal injury or death.

• Improper use of the vehicle or failure to properly maintain it could result in decreased vehicle
performance, severe personal injury, or death.

• Do not leave children unattended on vehicle.

Figure 1-1   All-Wheel Drive Warning

Figure 1-2   Battery
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SECTION 2 – VEHICLE SPECIFICATIONS

SPECIFICATIONS  GASOLINE
VEHICLES

DIESEL 
VEHICLES

POWER SOURCE

Engine: 4-cycle OHV, 614 cc, 20 hp rated, twin-cylinder, air-cooled, with pressure lubrication 
system •

Engine: 4-cycle OHV, 719 cc, 20 hp rated, three-cylinder, liquid-cooled, with pressure lubri-
cation system •

Fuel system: Side-draft carburetor with float bowl, fixed jets, fuel filters, and impulse fuel 
pump •

Fuel system: Mechanical injection, fuel water separator, fuel filters, and electric fuel pump •

Governor: Automatic ground-speed sensing, internally geared in transmission •

Governor: internal to engine, mechanical, centrifugal ball •

Ignition: Transistor electronic ignition • •

Transmission: Forward and reverse with neutral (4.98:1 forward, 7.79:1 reverse) • •

Electrical system: 12 volt, 500 cca at 0 °F (-17.8 °C), 650 at 32 °F (0 °C). 105-minute 
reserve capacity and 35-amp charging capacity • •

Torque converter: Automatic, variable-speed, dry type • •

STEERING/SUSPENSION/BRAKES

Steering: Self-adjusting rack and pinion, Ackerman • •

Suspension: 
Front: Independent A-arms with coil-over shock absorbers
Rear: Semi-independent suspension with multi-leaf springs and dual hydraulic 
shock absorbers

• •

Brakes: Hydraulic brake system – brake pads and discs on each wheel with separate foot-
operated park brake • •

BODY/CHASSIS

Frame/Chassis: Twin I-Beam welded aluminum tube frame • •

Side and rear body: All aluminum • •

Cargo bed: Powder-coated steel •

Front body: ABS/DR acrylic cap • •

Tires:
All Terrain: 23 x 8.0 – 12 front, 23 x 10.5 – 12 rear; tubeless, 4-ply rated load range
Mud: 23 x 10.5 – 12 front and rear; tubeless, 4-ply rated load range

• •

DIMENSIONS/WEIGHT

Overall length (box bed configuration) 124.6 in. (317 cm)

Overall width 57.8 in. (147 cm)

Overall height (with cab frame) 77.6 in. (197 cm)

Wheelbase 81 in. (206 cm)

Ground clearance:
under differential
under floorboard

6.4 in. (16 cm)
11.1 in. (28 cm)

Front wheel tread 42.3 in. (107 cm)

Rear wheel tread 48.8 in. (124 cm)

Weight (with all-terrain tires) 1410 lb. (639.6 kg) 1551 lb. (703.5 kg)

Forward speed 25 mph (40 km/h)

Governed RPM 3825 3825

Turning radius (per SAE J 695) 141 in. (358 cm)

Specifications continued on next page...
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Load bed height 33 in. (84 cm)

Load bed size (box bed inside dimensions)
48.0 x 49.8 x 10.9 in.
(122 x 127 x 28 cm)

(15.3 cubic feet)

Maximum payload capacity (level surface only) 800 lb. (363 kg)
High capacity option: 1050 lb. (476 kg)

Vehicle rated capacity (payload, driver, and passenger; level surface only) 1200 lb. (544 kg)
High capacity option: 1450 lb (658 kg)

Maximum gross vehicle weight (fully loaded vehicle, including accessories) 2750 lb. (1247 kg)
High capacity option: 3012 lb. (1366 kg)

Standard seating capacity 2

LIQUID CAPACITIES

Engine crankcase with filter: SAE 10W-30, API classification SJ 1 qt., 25 oz. (1.7 L)

Engine crankcase with filter: SAE 10W-30, API classification CF 3 qt. (2.8 L)

Front differential: Mobil 424, Exxon Hydraul 560, or Esso Hydraul 56 lubricant 5 oz. (150 mL)

Rear differential: Mobil 424, Exxon Hydraul 560, or Esso Hydraul 56 lubricant 20 oz. (600 mL)

Transmission: Mobil 424, Exxon Hydraul 560, or Esso Hydraul 56 lubricant 20 oz. (600 mL)

Engine coolant: mixture of 55% propylene glycol and 45% water n/a 2 gal. (7.8 L)

Brake fluid: DOT 5 (silicone) brake fluid 8 oz. (240 ml)

Fuel tank: unleaded gasoline 6.5 gallons (24.6 L)

Fuel tank: diesel grade no.2 with cetane rating of 45 or higher 6.5 gallons (24.6 L)

TIRE PRESSURE

All-terrain tread 20 - 22 psi (1.38 - 1.52 Bars)

Mud tires 20 - 22 psi (1.38 - 1.52 Bars)

SPECIFICATIONS  GASOLINE
VEHICLES

DIESEL 
VEHICLES
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SECTION 3 – GENERAL INFORMATION

ý DANGER

• See General Warning, Section 1, Page 1-1.

ý WARNING

• See General Warning, Section 1, Page 1-1.

GENERAL INFORMATION
Refer to the owner’s manual provided with the vehicle for information on the following topics:

• Safety Decal Identification
• Controls and Indicators
• Driving Instructions
• Towing with the Vehicle
• Transporting on a Trailer
• Engine Oil and Filter Change
• Accessory Equipment
• Subsequent Owner Registration
• Warranties

MODEL IDENTIFICATION
The serial number of each vehicle is printed on a bar code decal mounted on the frame directly above the
accelerator pedal (Example: GP0401-123456) (Figure 3-1, Page 3-1). There is also a second serial number
decal mounted on the rear body frame behind the fuel tank. The fuel tank must be removed to view this decal.
See following NOTE.

NOTE: Have the vehicle serial number available when ordering parts or making inquiries.

Figure 3-1   Serial Number Decal

SERIAL  NUMBER 

GP0501-123456P  O   BOX  204658
AUGUSTA   GA   30917

Club Car
R
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STORAGE

See General Warning, Section 1, Page 1-1.

ý DANGER

• Do not attempt to drain fuel when the engine is hot or while it is running.
• Clean up any spilled fuel before operating the vehicle.
• Store fuel in an approved fuel container only. Store in a well-ventilated area away from sparks,

open flames, heaters, or heat sources.
• Keep fuel out of the reach of children.
• Do not siphon fuel from the vehicle.

ý WARNING

• Turn the key switch to the OFF position, remove the key, and leave the Forward/Reverse
handle in the NEUTRAL position during storage. This is to prevent unintentionally starting the
vehicle or a fire hazard.

• Gasoline vehicles only: Turn fuel shut-off valve to the closed (OFF) position (Figure 3-5,
Page 3-4).

• Do not attempt to charge frozen batteries or batteries with bulged cases. Discard the battery.
Frozen batteries can explode.

ý CAUTION

• Batteries in a low state of charge will freeze at low temperatures.

PREPARING THE VEHICLE FOR EXTENDED STORAGE
1. Unload the vehicle so that the tires are supporting only the weight of the vehicle.

2. Store the vehicle in a cool, dry place. This will minimize battery self-discharge. If the battery appears to
be weak, have it charged by a trained technician. Use an automotive-type 12-volt battery charger rated
at 10 amps or less. Check electrolyte level after charging and add distilled water if necessary.

3. Make sure the key switch is in the OFF position and the Forward/Reverse handle is in the NEUTRAL
position. Chock the wheels.

Gasoline vehicles:
4. Prepare the fuel tank.

4.1. Fill the fuel tank with fresh fuel.

4.2. Following manufacturer’s directions, add a commercially available fuel stabilizer (such as Sta-Bil®).
Run the engine in a well-ventilated area to allow treated fuel to replace untreated fuel in the car-
buretor.

4.3. Disconnect the fuel vent line from the fuel tank vent nipple (Figure 3-2, Page 3-3).
4.4. Plug the fuel tank vent nipple so that it is air tight. Club Car recommends using a slip-on vinyl cap.

5. Remove both spark plugs and pour 1/2 ounce (14.2 mL) of SAE 10 weight oil through each of the two
spark plug holes. Rotate the engine crankshaft by hand several times, then install both spark plugs.

Diesel vehicles:
6. Prepare the fuel tank.
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6.1. Fill the fuel tank with fresh fuel.
6.2. Disconnect the fuel vent line from the fuel tank vent nipple (Figure 3-3, Page 3-3).
6.3. Plug the fuel tank vent nipple so that it is air tight. Club Car recommends using a slip-on vinyl cap.

7. Change engine oil. See Engine Oil and Filter Change on page 10-7.

All vehicles:

8. Disconnect the battery cables, negative (–) cable first. See WARNING “To avoid unintentionally start-
ing...” in Section 1 – Safety on page 1-2.

9. Batteries should be clean and free of corrosion. Wash tops and terminals of batteries with a solution of
baking soda and water (1 cup (237 mL) baking soda per 1 gallon (3.8 L) of water). Rinse solution off bat-
teries. Do not allow this solution to enter the batteries. Be sure terminals are tight. Let the terminals dry
and then coat them with Battery Terminal Protector Spray (CCI P/N 1014305).

10. Adjust the tires to the recommended tire pressure. See Section 8 – Wheels and Tires.

11. Perform semiannual periodic lubrication. See Periodic Lubrication Schedule on page 10-4.

12. Thoroughly clean the front body, rear body, seats, cargo bed, engine compartment, and underside of
vehicle.

13. Do not engage the park brake. Chock the wheels to prevent the vehicle from rolling.

RETURNING THE STORED VEHICLE TO SERVICE
1. Make sure the key switch is in the OFF position and the Forward/Reverse handle is in the NEUTRAL

position. Chock the wheels.

2. Restore the fuel system to operation (Figure 3-2, Page 3-3 or Figure 3-3, Page 3-3).
2.1. Remove the plug from the fuel tank vent.
2.2. Connect the vent tube to the fuel tank vent.

3. Connect the battery cables, positive (+) cable first, and tighten the terminals to 12 ft-lb (16 N·m). Coat ter-
minals with Battery Terminal Protector Spray (CCI P/N 1014305).

4. Gasoline vehicles only: Completely open the fuel shut-off valve (Figure 3-4, Page 3-4). Ensure that
the valve is fully open. A partially closed fuel shut-off valve combined with the use of the choke can result
in a fouled spark plug and engine failure (Figure 3-6, Page 3-4).

Figure 3-2   Fuel Tank – Gasoline Vehicles Figure 3-3   Fuel Tank – Diesel Vehicles

FUEL TANK

VENT

To Fuel FilterTO FUEL FILTER FUEL SHUT-OFF
VALVE

To Fuel FilterTO FUEL FILTER

FUEL TANK

VENT
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Returning the Stored Vehicle to Service, Continued:
5. Place the Forward/Reverse handle in the NEUTRAL position. Crank the engine until fuel is pumped into

the carburetor (gasoline vehicles) and the fuel lines and the engine starts. Turn the engine off. See fol-
lowing NOTE.

NOTE: Due to the oil added to the engine in preparation for storage, the engine may smoke excessively for
a short time when it is run for the first time after storage.

6. Perform the Pre-Operation and Daily Safety Checklist. See the Pre-Operation and Daily Safety
Checklist in the vehicle owner’s manual.

Figure 3-4   Fuel Shut-Off Valve – Open Position Figure 3-5   Fuel Shut-Off Valve – Closed Position

Figure 3-6   Fuel Shut-Off Valve – 
Partially Closed Position

FULL OPEN (ON) 
POSITION

VIEWED FROM SELECTOR 
SIDE OF VALVE

CLOSED (OFF) POSITION
(SELECTOR IS ALIGNED

WITH OFF MARKINGS ON THE SIDES OF VALVE)

OFFOFF

VIEWED FROM SELECTOR 
SIDE OF VALVE

VIEWED FROM SELECTOR 
SIDE OF VALVE

PARTIALLY CLOSED
POSITION
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SECTION 4 – BODY AND TRIM

ý DANGER

• See General Warning, Section 1, Page 1-1.

ý WARNING

• See General Warning, Section 1, Page 1-1.

CLEANING THE VEHICLE

See General Warning, Section 1, Page 1-1.

CAUTION

• Do not use detergents or cleaning solvents that contain ammonia, aromatic solvents, or alkali
materials on body panels or seats.

• Do not allow battery acid to drip on body panels. Battery acid will cause permanent damage.
Wash spilled battery acid from body panels immediately.

Each vehicle is equipped with an ABS/DR acrylic cap front body and an aluminum rear body and frame. The
cargo bed is powder-coated steel.

Club Car does not recommend any type of pressure washing or steam cleaning. Such a process will expose
electrical components to moisture. Moisture entering electrical components can result in water damage and
subsequent component failure. Normal residential water pressure is adequate for exterior cleaning.

For regular front body cleaning, use automotive cleaning solutions with a sponge or soft cloth. Repair kits
and cleaning/polishing products are also available at most hardware stores where ABS/DR acrylic products
(hot tubs and shower/tub units) are sold.

To remove oxidation or discoloration from aluminum, use a commercially available aluminum cleaner paste
and fine grade (No. 00) steel wool. Battery acid, fertilizers, tars, asphalt, creosote, paint, or chewing gum
should be removed immediately to prevent possible stains.

SEAT CLEANING
Clean seats regularly using the following guidelines: See following CAUTION.

Light Soiling – A solution of 10% liquid dish soap and warm water applied with a soft, damp cloth is
recommended. A soft bristle brush may be used if necessary. Wipe off any residue with a water damp-
ened cloth. See following NOTE.

NOTE: Dispose of waste water properly.

Difficult Stains – Dampen a soft, white cloth with a solution of 10% household bleach (sodium
hypochlorite) and 90% water. Rub gently to remove stain, then rinse with a water dampened cloth to
remove bleach concentration.

For More Difficult Stains – Perform previous procedure using full-strength bleach, or allow bleach to
puddle on affected area for approximately 30 minutes. Rinse with a water dampened cloth to remove
any remaining bleach concentration. See following CAUTION.
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Seat Cleaning, Continued:

CAUTION

• To prevent damage to the vehicle when removing difficult stains or heavy soiling, remove the
seat from the vehicle first.

FRONT BODY REPAIR

See General Warning, Section 1, Page 1-1.

ABRASIONS AND HAZE
The original gloss can be restored by hand buffing with “Novus Plastic Polish”, “Mirror Glaze Professional
Formula Number 17”, or similar polishing compounds. A buffing wheel with a small amount of automotive
type paste wax applied to the pad may also be used. Use a very light touch, because ABS/DR acrylic pol-
ishes easily. Johnson’s® “J-Wax” or “Kit” may be applied as a final treatment.

LIGHT SCRATCHES
Ajax cleanser applied dry and hand-rubbed will rapidly smooth moderate scratches. Use a soft polishing
compound to restore gloss.

Scratches (up to 10 mils; the equivalent thickness of an average business card) can be removed by light
sanding. Start with wet silicone carbide abrasive paper (320 grit or finer). Use progressively finer grits (i.e.
400, 600, 800) to reduce sanding marks. Use Ajax cleanser (or equivalent) for final smoothing. A “Micro
Mesh” acrylic polishing kit with abrasive papers from 1800 to 8000 grit will provide the best final finish.
Restore gloss with soft polishing compound. It is not the intent of any of these processes to fill-in the material
removed due to light scratches but rather to blend the finish of the surrounding area and the scratch together.

LARGE SCRATCHES AND ABRASIONS
Touch-up is not recommended. Replace the entire body part or have it repaired by a professional paint and
body repair shop with experience repairing ABS/DR acrylic bodies.

FRONT BODY COMPONENTS

See General Warning, Section 1, Page 1-1.

INSTRUMENT PANEL REMOVAL

1. Loosen and remove the seven Tuflok® screws from the instrument panel.

2. Pull the top of the instrument panel forward to access the panel rear.

3. Disconnect the wiring from components mounted on the instrument panel.
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4. Gasoline vehicles: Remove the choke cable from the choke on the engine.
4.1. Remove the driver seat.

4.2. Loosen the two Tuflok screws from the rear of the console, and remove the screws and console.
4.3. Remove the component safety plate and engine handling eye bracket from the top of the engine.
4.4. Remove the Z-shaped cable end (1) from the choke lever (Figure 4-3, Page 4-3).
4.5. Remove the cable strain relief (2) from the cable bracket.

4.6. Remove the rubber grommet and cable from the engine plate (3).
4.7. Remove the cable from the two grommets under the frame. See following NOTE.

NOTE: Removing the rubber grommets from the cable will allow the cable to pass smoothly past wiring
and structural components.

Tie a nylon cord to the end of the cable before removal. Route the cord from the engine, under the
frame, and up to the instrument panel to be used during installation.

4.8. Feed the cable from the engine compartment, under the body, and up to the dash.

5. Remove the instrument panel.

Figure 4-1   Instrument Panel – Gasoline Vehicles Figure 4-2   Instrument Panel – Diesel Vehicles

Figure 4-3   Engine Choke Cable at Engine 
(Gasoline Vehicles)

WARNING! WARNING

ONOFF

START

0 1/2 1

1

10

(P)

WARNING! WARNING

PREHEAT

ON
OFF

START

0 1/2 1

1

10

(P)

3

2

1



BODY AND TRIM Front Body Components

Page 4-4 2005 XRT 1500/Carryall 294 Gasoline and Diesel Vehicle Maintenance and Service Manual

4

INSTRUMENT PANEL INSTALLATION
1. Connect the wiring to the electrical components mounted on the instrument panel. See Wiring Diagram

on page 11a-6 (gasoline vehicles) or Wiring Diagram on page 11b-6 (diesel vehicles).
2. Gasoline vehicles: Connect the choke cable to the engine choke lever.

2.1. Feed the choke cable down behind the dash, under the body, and up into the engine compartment.
See following NOTE.

NOTE: Tie the engine end of the cable to the loose end of the nylon cord, and pull the cable from the
engine compartment under the vehicle up to the engine choke.

2.2. Secure the choke cable Z-shaped cable end to the choke lever (Figure 4-3, Page 4-3).
2.3. Secure the cable connector to the cable bracket.
2.4. Slide the choke cable into the grommet slot.
2.5. Slide the cable into the grommet slots that are under the vehicle seat and floorboard.

3. Secure the instrument panel to the dashboard with the seven Tuflok screws.

DASHBOARD REMOVAL
1. Make sure the key switch is OFF and the Forward/Reverse handle is in the NEUTRAL position. Remove

the key. Chock the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-2.

3. Remove the steering wheel. See Steering Wheel Removal, Section 7, Page 7-1.
4. Remove the instrument panel. See Instrument Panel Removal on page 4-2.
5. Remove the five plastic caps from the point where dashboard and front body meet.

6. Remove the five Torx-head screws with special plastic washers from the top of the dashboard.

7. Remove the park brake release handle and jam nut from the park brake cable assembly.

8. Remove the knob from the Forward/Reverse shift handle.

9. Remove the seven Tuflok screws from the underside of the dashboard, and gently slide the dashboard
away from the floor mat trim plate and frame.

10. Remove the 12-volt power plug wire harness.

11. Remove the dashboard from the vehicle.

DASHBOARD INSTALLATION
1. Position the dashboard over steering column and park brake cable assembly and locate attachment

points. See following NOTE.

NOTE: Feed the park brake rod through the hole in the dashboard, and loosely secure the jam nut and
park brake handle.

2. Install and tighten the five Torx-head screws with special plastic washers on the top side of the dashboard
to 45 in-lb (5.1 N·m).

3. Install five plastic caps onto the screw heads.

4. Secure the underside of the dashboard with seven Tuflok screws.

5. Advance the park brake release handle to the jam nut, and tighten the nut to 50 in-lb (5.6 N·m).

6. Install the instrument panel. See Instrument Panel Installation on page 4-4.
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7. Install the knob onto the Forward/Reverse shifter handle.

8. Install the steering wheel. See Steering Wheel Installation, Section 7, Page 7-2.

FRONT BODY REMOVAL
1. Remove the five plastic caps from the point where dashboard and body meet.
2. Remove the five Torx-head screws with special plastic washers from the top of the dashboard.
3. Remove the seven Tuflok fasteners from underneath the dashboard.
4. Remove the six Tuflok fasteners: two from each side and two from the front of the body.
5. Disconnect the headlight wire harness from each headlight at each connector.
6. Lift the front edge of the body up, and pull forward to remove the body from the vehicle.

FRONT BODY INSTALLATION
1. Position the front body on the vehicle frame, and locate the attachment points.

2. Connect the headlight wire harness to each headlight connector.

3. Secure the front body to the dashboard and frame with Torx screws that have special plastic washers,
and tighten the hardware to 45 in-lb (5.1 N·m).

4. Install five plastic caps.

5. Secure the front body with six Tuflok fasteners.

FRONT FENDER REMOVAL
1. Remove the front body. See Front Body Removal on page 4-5.

2. Pull back the floor mat, and remove the two Torx-head screws securing the front fender to the floor.

3. Remove the screws from the fender support, and remove the fender.

FRONT FENDER INSTALLATION
1. Position the fender on the body, and locate the attachment points.

2. Tighten the Torx screws at the upper frame support to 55 in-lb (6.2 N·m).

3. Tighten the Torx screws at the floorboard to 55 in-lb (6.2 N·m).

4. Install the front body. See Front Body Installation on page 4-5.

ROLL-OVER PROTECTIVE STRUCTURE (ROPS)

See General Warning, Section 1, Page 1-1.
The vehicle is equipped with a certified Roll-over Protective Structure. See following WARNING.

ý WARNING

• Do not modify the ROPS or operate the vehicle with the ROPS removed. Doing so will void the
certification and could result in property damage, personal injury, or death.

• Do not operate the vehicle if the ROPS is damaged. If the ROPS is damaged, replace the
structure. Do not attempt repair.
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ROPS REMOVAL

NOTE: Roll-over Protective Structure (ROPS) removal will be easier with a helper.

1. Remove the lower four bolts (4), four washers (6), and four locknuts (5) that secure the top structure (1,
2, and 3) to the vehicle, and remove the top structure (Figure 4-4, Page 4-6).

2. Remove the two bolts (4), two washers (6), and two locknuts (5) that secure the two vertical front bars,
(3) and remove the front bars (3) from the top structure (1).

3. Remove the two bolts (4), two washers (6), and two locknuts (5) that secure the two vertical rear bars (2),
and remove the rear bars (2) from the top structure (1).

ROPS INSTALLATION

NOTE: Roll-over Protective Structure (ROPS) installation will be easier the aid of an assistant.

1. Install two rear vertical bars (2) on the top structure (1), and secure the bars with two bolts (4), two wash-
ers (6), and two locknuts (5). Tighten the hardware to 33 ft-lb (45 N·m).

2. Install the two front vertical bars (3) on the top structure (1), and secure the bars with two bolts (4), two
washers (6), and two locknuts (5). Tighten the hardware to 33 ft-lb (45 N·m).

3. Install the top structure (1, 2, and 3) to the frame seat bars and front frame bars. Install four bolts (4), four
washers (6), and four locknuts, and tighten the hardware to 33 ft-lb (45 N·m). See following WARNING.

Figure 4-4    Roll-Over Protective Structure (ROPS)
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ý WARNING

• Ensure that the ROPS is properly installed before operating the vehicle.

SEAT

See General Warning, Section 1, Page 1-1.

SEAT REMOVAL
1. Lift the seat back up and forward to raise it.

2. Remove the seat by lifting the front edge hinges from the vehicle frame hinge slots.

SEAT ADJUSTMENT
1. Passenger Seat

1.1. Remove the seat from the vehicle.
1.2. Remove the four bolts and washers from the bottom of the seat mounting plate.
1.3. Align the mounting plate holes with the holes in the seat to achieve the desired seat position.
1.4. Install the washers and bolts, and tighten the hardware to 96 in-lb (10.8 N·m).
1.5. Install the seat. See following WARNING.

ý WARNING

• Ensure that the seat hinges and latch are securely engaged before operating vehicle.

2. Driver Seat
2.1. Sit in seat, grasp seat adjustment handle under seat bottom and slide seat to desired position. See

preceding WARNING.

SEAT INSTALLATION
1. Align the hinges on the underside of the seat front edge with the hinge slots on the frame.

2. Push back and down on the seat back to secure the seat latch to the frame. See preceding WARNING.

SEAT FRAME REMOVAL
1. Remove the bolts, washers, and flanged locknuts from the seat frame (7), seat side plates, and engine

cover plate (Figure 4-4, Page 4-6).

2. Remove the seat frame.

SEAT FRAME INSTALLATION
1. Install the seat frame (7) (Figure 4-4, Page 4-6).

2. Secure the seat frame to the seat side plates with bolts, washers, and flanged locknuts. Tighten the hard-
ware to 37 ft-lb (50 N·m).
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SAFETY BELTS

See General Warning, Section 1, Page 1-1.

ý CAUTION

• Be careful not to damage the safety belt webbing or hardware.
• Inspect the safety belt system periodically. Check for cuts, fraying, and loose parts. Replace

damaged parts immediately. Do not disassemble or modify the system.
• Keep safety belts clean and dry. If cleaning is necessary, use a solution of mild soap and

lukewarm water. Do not use bleach, dye, or abrasive cleaners as they may severely weaken
the safety belts.

• Do not insert coins, clips, etc. into the safety belt buckle. Foreign objects may interfere with
the buckle locking mechanism.

• If the safety belt does not function normally, contact your Club Car dealer/distributor or
trained technician immediately. Do not occupy the seat until the safety belt is repaired.

SAFETY BELT REMOVAL
1. Remove the bolt from the base of the coiled safety belt assembly (outside location) (Figure 4-5,

Page 4-8).

2. Remove the coiled safety belt assembly.

3. Remove the bolt from the center safety belt latch base assembly (center location) (Figure 4-6,
Page 4-8).

4. Remove the safety belt latch base assembly.

SAFETY BELT INSTALLATION
1. Install the center safety belt latch base assembly to the center of the ROPS seat frame with a new thread-

forming bolt. Orient the assembly with the latch end pointed up slightly, and tighten the hardware to 55 ft-
lb (75 N·m).

Figure 4-5   Coiled Seat Belt Assembly Figure 4-6   Center Seat Belt Fastener
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2. Install the coiled safety belt assembly on the outside of the ROPS seat frame with a new thread-forming
bolt. Orient the assembly with the tang end pointed up slightly, and tighten the hardware to 55 ft-lb
(75 N·m).

CARGO BED WITH ELECTRIC LIFT

See General Warning, Section 1, Page 1-1.

TESTING THE BED LIFT MOTOR
Gasoline Vehicles: See Test Procedure 29, Section 11a, Page 11a-38.
Diesel Vehicles: See Test Procedure 33, Section 11b, Page 11b-44.

BED LIFT MOTOR REMOVAL
1. Make sure the key switch is OFF and the Forward/Reverse handle is in the NEUTRAL position. Remove

the key. Chock the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-2.

3. With the bed in the down position, working from under the vehicle, disconnect the two wires from the con-
nectors at the electric bed lift motor.

4. Remove the locknut, bolt, sleeve, spacers and washers from the rod end of the bed lift motor and bed
frame.

5. Remove the locknut, bolt, sleeve, spacers and washers from the base of the bed lift motor and vehicle
frame and remove the bed lift motor.

BED LIFT MOTOR INSTALLATION

NOTE: If replacing the actuator, adjust the length of dimension between the base rod hole and the rod end
hole using the prior actuator as a guide. The rod end of the actuator can be turned clockwise to
shorten and counterclockwise to lengthen the dimension.

1. Make sure the key switch is OFF and the Forward/Reverse handle is in the NEUTRAL position. Remove
the key. Chock the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-2.

3. With the bed in the down position, working from under the vehicle, mount the base of the bed lift motor
to the frame bracket.
3.1. Slide the metal sleeve into the bed lift motor base rod with two spacer washers on each side.
3.2. Slide a lockwasher onto the bolt and up against the bolt head.
3.3. Fit the base between the frame bracket.
3.4. Slide the bolt through the frame bracket and actuator base.
3.5. Attach a lockwasher and nylon locknut finger tight.

NOTE: Do not tighten the loser mounting hardware until the rod end has been secured.

4. Attach the rod end of the bed lift motor to the bed frame bracket.
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Bed Lift Motor Installation, Continued:
4.1. Repeat steps 3.1 through 3.4 for the rod end of the bed lift motor.
4.2. Attach a lockwasher and nylon locknut and tighten to 23 ft-lb (31 N·m).

5. Tighten the locknut on the bed lift motor base to 30 ft-lb (41 N·m).

6. Attach the two electric wire connectors, red to red and yellow to yellow.

CARGO BED REMOVAL

NOTE: Cargo bed removal will be easier with the aid of an assistant.

1. Remove the electric actuator. See Bed Lift Motor Removal on page 4-9.
2. With the bed in a down position, working from under the rear of the vehicle, remove the two nylon lock-

nuts from the cargo bed hinge and bolts.

3. Apply slight upward pressure on the rear of the bed to relieve pressure from the hinges. Remove the
hinge bolts.

4. With the help from an additional person, or an overhead lift hoist, remove the bed from the vehicle.

CARGO BED INSTALLATION

NOTE: Cargo bed installation will be easier with the aid of an assistant.

1. With the help from an additional person, or an overhead lift hoist, place the bed onto the vehicle frame
and align the bed hinge brackets with the frame brackets.

2. Start the bolts into both hinges with the bolt heads to the outside. Use an alignment tool if necessary.

3. Use a small hammer, and lightly tap the bolts through the hinges.

4. Install a nylon locknut on each bolt, and tighten the hardware to 15 ft-lb (21 N·m).

5. Install the electric actuator. See Bed Lift Motor Installation on page 4-9. 

REAR FENDER

See General Warning, Section 1, Page 1-1.

REAR FENDER REMOVAL
1. Remove the top Torx-head, self-tapping screw and washer.

2. Remove the three phillips-head side screws and washers from the rubber well nuts.

3. Remove the fender.

4. Repeat steps 1 through 3 to remove the remaining fender if necessary.

REAR FENDER INSTALLATION
1. Loosely install the three phillips-head side screws and washers into the rubber well nuts.

2. Install the top Torx-head, self-tapping screw and washer. Tighten the hardware to 50 in-lb (5.6 N·m).

3. Tighten the phillips-head side screws and washers to 13 in-oz (91.8 N·mm).

4. Repeat steps 1 through 3 to install the remaining fender if necessary.
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FLOOR MAT
See General Warning, Section 1, Page 1-1.

FLOOR MAT REMOVAL
1. Lift the back edge of the floor mat, and slide the front edge down and away from the aluminum mat shield.

FLOOR MAT INSTALLATION
1. Slide the mat up and under the aluminum mat shield, and tuck the rear edge down against the seat panel.



4
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SECTION 5 – ACCELERATOR AND BRAKE 
PEDAL ASSEMBLIES

ý DANGER

• See General Warning, Section 1, Page 1-1.

ý WARNING

• See General Warning, Section 1, Page 1-1.

ACCELERATOR PEDAL

See General Warning, Section 1, Page 1-1.

ACCELERATOR PEDAL REMOVAL
1. Turn the key switch OFF, and place the Forward/Reverse handle in the NEUTRAL position. Remove the

key. Chock the rear wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-1.

3. Remove the dashboard. See Dashboard Removal on page 4-4.
4. Disconnect the cable strain relief from the pedal bracket.

5. Disconnect the Z-shaped end (1) of the accelerator cable from the pedal (Figure 5-1, Page 5-1).

6. Remove the pedal assembly bolts and locknuts that secure the pedal assembly to the frame.

7. Slide out and twist the pedal to remove the pedal assembly from the frame.

8. Inspect the pedal bushings for wear and replace pedal assembly if worn.

9. Inspect the pedal and return spring hub bushings for excessive side-to-side movement. Replace the
pedal assembly if either or both show signs of excessive wear.

Figure 5-1   Z-Shaped Cable End – Gasoline Vehicles

1
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ACCELERATOR PEDAL INSTALLATION
1. Twist the accelerator pedal assembly to return the pedal assembly into the frame location.

2. Position pedal between the frame members.

3. Secure the pedal assembly to the upper and lower frame member with bolts and locknuts.

4. Tighten hardware to 15 ft-lb (20.3 N·m).

5. Attach accelerator cable Z-shaped end to hole in pedal.

6. Adjust the accelerator pedal. See Accelerator Pedal and RPM Adjustment on page 5-2.

ACCELERATOR PEDAL AND RPM ADJUSTMENT
1. Turn the key switch OFF, and place the Forward/Reverse handle in the NEUTRAL position. Chock the

front and rear wheels.

2. Adjust the ground speed set screw to 3/4 inches (19 mm) as shown (Figure 5-3, Page 5-2).

3. Turn the key switch to start the engine. See following DANGER.

ý DANGER

• The engine produces carbon monoxide, which is an odorless, deadly poison. Do not operate
the engine in an enclosed area without proper ventilation.

4. Press the accelerator pedal and allow the engine to achieve full, steady level RPM. See following
NOTE.

NOTE: This process should only take a few seconds.

5. Measure the engine RPM with a tachometer approved for this engine (CCI P/N AM 10753).

6. Release the accelerator pedal, turn the key switch to the OFF position, and remove the key.

7. Adjust the ground speed set screw against the spring to achieve proper RPM.
7.1. Turn the ground speed set screw clockwise (tightening the spring) to decrease the RPM.
7.2. Turn the ground speed set screw counterclockwise (loosening the spring) to increase the RPM.

See following NOTE.

Figure 5-2   Accelerator Pedal Assembly Figure 5-3   Ground Speed Set Screw Adjustment

3/4 INCH
(19 MM)
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NOTE: Use 1/4-turn adjustments, and check the RPM setting after each adjustment.

8. Adjust the screw until the RPM range is 3800–3850. 

9. Connect the battery cables, positive (+) cable first, and tighten the hardware to 12 ft-lb (16 N·m). Coat
terminals with Battery Terminal Protector Spray (CCI P/N 1014305).

BRAKE PEDAL

See General Warning, Section 1, Page 1-1.

BRAKE PEDAL REMOVAL
1. Turn the key switch OFF, and place the Forward/Reverse handle in NEUTRAL. Remove the key, and

chock the rear wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-1.

3. Remove the dashboard. See Dashboard Removal on page 4-4.
4. Remove the rue pin and the clevis pin. Separate the clevis from the brake pedal (Figure 5-4, Page 5-3).
5. Remove the allen-head shoulder bolt and locknut from the pedal and frame brackets.

6. Remove the brake pedal.

7. Inspect the brake pedal bushing for wear and replace if necessary.

BRAKE PEDAL INSTALLATION
1. Position the brake pedal between the frame brackets.

2. Install the allen-head shoulder bolt and locknut. Tighten the hardware to 4.8 ft-lb (6.5 N·m).

3. Install the master cylinder rod and threaded clevis pin assembly.

4. Install the clevis pin and the rue pin.

5. Connect the battery cables, positive (+) cable first, and tighten the hardware to 12 ft-lb (16 N·m). Coat
terminals with Battery Terminal Protector Spray (CCI P/N 1014305).

Figure 5-4   Clevis and Rue Pin
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BRAKE PEDAL ADJUSTMENT
1. Loosen the master cylinder rod and clevis jam nut (Figure 5-4, Page 5-3).
2. Rotate the master cylinder rod to extend or retract the clevis and brake pedal to the desired position.
3. Tighten the jam nut to 14 ft-lb (19 N·m).
4. Perform all brake system inspections to ensure that the hydraulic brake system and the park brake sys-

tem are adjusted and operating correctly before the vehicle is returned to service. See Brake System
Inspection, Section 6, Page 6-1.

PARK BRAKE PEDAL

See General Warning, Section 1, Page 1-1.

PARK BRAKE PEDAL REMOVAL
1. Turn the key switch OFF, and place the Forward/Reverse handle in NEUTRAL. Remove the key, and

chock the rear wheels.
2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in

General Warning, Section 1, Page 1-1.
3. Remove the instrument panel. See Instrument Panel Removal on page 4-2.
4. Remove the dashboard. See Dashboard Removal on page 4-4.
5. Remove the retaining clip and washer from the brake cable. Remove the brake cable from the pedal

bracket stud.
6. Remove the three hex drive washer-head bolts and locknuts that secure the park brake pedal assembly

to the frame. Remove the park brake.

PARK BRAKE PEDAL INSTALLATION
1. Secure the park brake pedal assembly at three places with hex drive washer-head bolts and locknuts.

Tighten the hardware to 15 ft-lb (20 N·m).
2. Install the cable end on the pedal bracket stud.
3. Install a washer and the brake cable C-clip on the pedal bracket stud.

Figure 5-5   Park Brake Cable End

1
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4. Secure the park brake cable release handle to the dashboard, and loosely install a jam nut.

5. Install the instrument panel. See Instrument Panel Installation on page 4-4.

6. Install the dashboard. See Dashboard Installation on page 4-4.

7. Connect the battery cables, positive (+) cable first, and tighten the hardware to 12 ft-lb (16 N·m). Coat
terminals with Battery Terminal Protector Spray (CCI P/N 1014305).

PARK BRAKE CABLE INSTALLATION
1. Use a small, stiff brush to remove all dirt and debris from the ratchet teeth (1) (Figure 5-5, Page 5-4).

2. Feed the eye end of the cable through the pedal bracket until the cable sheath ferrule is secure in the
pedal bracket and the tines secure the cable (Figure 5-5, Page 5-4).

3. Install the eye of the cable on the park brake assembly pin, and install the C-clip.

4. Secure the pedal return spring from the bracket frame to the park brake assembly pin.

PARK BRAKE CABLE ADJUSTMENT
1. Release the park brake, and advance the conical nut until slack is removed from all cables.

2. Push the park brake pedal until the pedal is firm and the brakes are locked. 

3. With the vehicle on flat ground and the Forward/Reverse handle in the NEUTRAL position, push the vehi-
cle by hand. If the wheels move, tighten the conical nut until the vehicle does not move and the brake
pedal locks the brakes at two to three clicks.

NOTE: The pedal must not travel more than three clicks to a brake lock position. 

4. If the pedal travels more than three clicks to a brake lock position, complete steps 4.1 and 4.2.

4.1. Advance the conical nut on the threaded cable end at the equalizer bracket until the park brake
pedal locks the brakes at two to three clicks (Figure 5-6, Page 5-5).

4.2. Tighten the jam nut to 55 in-lb (6 N·m). 

Figure 5-6   Park Brake Adjustment Nuts
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SECTION 6 – HYDRAULIC AND PARK BRAKE 
SYSTEMS

ý DANGER

• See General Warning, Section 1, Page 1-1.

ý WARNING

• See General Warning, Section 1, Page 1-1.

ý CAUTION

• Worn or damaged brake discs cannot be machined to refinish them. Replace as necessary.

BRAKE SYSTEM INSPECTION

See General Warning, Section 1, Page 1-1.
The hydraulic brake system and park brake system should be inspected immediately after any service to
either of the brake systems.

Brake Pedal Inspection
• When the brakes are applied during vehicle operation, the vehicle should come to a smooth, straight

stop.

• Apply and release the brake pedal several times. If noise or binding occurs, the brake pedal or hydrau-
lic brake system may require service. Pedal movement should be smooth, and when the pedal is
released, it should return quickly and quietly.

• Move the brake pedal from side to side to check for worn parts. Excessive side movement indicates
loose or worn pedal mounting parts. If worn parts are found, replace the worn parts, then adjust the
brake pedal. See Brake Pedal Adjustment, Section 5, Page 5-4.

• Apply heavy pressure to the pedal and check for sponginess and excessive pedal travel. The pedal
should be firm. If the brake pedal feels “spongy,” perform the brake bleeding procedure. See Bleeding
the Hydraulic Brake System on page 6-22.

• Hold the brake pedal down with medium foot pressure (25 to 35 lb.) for 15 seconds. The pedal should
not continue dropping when pressed with a steady amount of pressure. If the pedal goes to the floor,
inspect the hydraulic system for leaks and repair any worn or damaged components. After repair, bleed
the hydraulic brake system. See Bleeding the Hydraulic Brake System on page 6-22.

Master Cylinder Inspection
• Inspect the exterior of the master cylinder. Replace any leaking components, and bleed the hydraulic

brake system. See Bleeding the Hydraulic Brake System on page 6-22.

• Check the brake fluid level. See Brake Fluid, Section 10, Page 10-6.
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Master Cylinder Inspection, Continued:

• Remove the reservoir cap and inspect the brake fluid. If the brake fluid is contaminated, purge the
brake fluid and refill the hydraulic system. See Master Cylinder and Reservoir on page 6-20.

• Check the vent holes in the reservoir cap, and clean or replace as necessary.

• Check the diaphragm inside the reservoir cap and replace if damaged.

Brake Line Inspection
• Inspect the brake lines and fittings for leakage. They must be flexible and free of leaks, cuts, cracks or

bulges. Replace as needed. See Hydraulic Line Replacement on page 6-17.

• Turn the steering wheel all the way from left to right and back again. Contact between the brake hoses
and any other components, especially the wheels or half-shafts, will damage the brake hoses.

• Check the back side of each brake caliper assembly for signs of brake fluid leakage. If there is evi-
dence of leakage, determine the cause and repair or replace as needed. See Brake Pads and Caliper
on page 6-5. Also See Hydraulic Line Replacement on page 6-17.

Figure 6-1   Hydraulic Disc Brake System
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Park Brake Inspection
• Apply moderate pressure to the park brake pedal. When latched, the park brake should lock the wheels

and hold the vehicle stationary on an incline of 20% or less. If not, adjust the park brake. See Park
Brake Cable Adjustment on page 6-24.

• Check the park brake cables, equalizer, and linkage for damage. The cables should not come in con-
tact with either of the rear wheels or tires.

Brake Disc and Pad Inspection
• Inspect each brake disc. They should not be warped or have excessive scores or heat checks. Each

disc should be at least 0.150 inches (3.8 mm) at the thinnest point.

• Inspect each brake caliper assembly. They should not hold the brake pads tightly against the disc when
not in use.

• Inspect the brake pads for wear. The pads should not be glazed or soiled with grease or brake fluid.
There should be at least 0.020 inches (0.5 mm) of brake pad material at the thinnest point. See follow-
ing WARNING.

ý WARNING

• Use only approved replacement brake pads designed for your vehicle.

• Use only DOT 5 brake fluid.

• Do not pump brake pedal without fluid in the reservoir or master cylinder.

BRAKE SYSTEM TROUBLESHOOTING

The procedures used in making the checks provided in the following troubleshooting guide can be found in
the referenced sections of this maintenance and service manual.

TROUBLESHOOTING GUIDE

SYMPTOM POSSIBLE CAUSES CORRECTIVE ACTION

Low pedal – pedal may go to the floor
Excessive clearance between the disc 
and brake pads

 See Front Brake Pad Removal on 
page 6-6.
See Rear Brake Pad Removal on 
page 6-8.

Leak in the hydraulic system
Check the master cylinder, brake lines 
and hoses for leaks. Replace all damaged 
parts and bleed brake system.

Air in the hydraulic system See Bleeding the Hydraulic Brake 
System on page 6-22.

Weak (bulging) brake line Replace the worn hose. See Hydraulic 
Line Replacement on page 6-17.

Improperly adjusted master cylinder push 
rod

See Brake Pedal Adjustment, 
Section 5, Page 5-4.

Troubleshooting Guide continued on next page...
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Springy or spongy brake pedal – brake 
pedal has soft, springy, or spongy feel 
when pressed

Cracked or thin disc Replace brake discs. See Brake Disc 
and Hub on page 6-10.

Poor quality brake fluid or water in fluid
Purge hydraulic fluid and fill with approved 
DOT 5 (silicone) brake fluid. See Purging 
the Hydraulic System on page 6-23.

Weak (bulging) brake hoses that expand 
under pressure

Check the master cylinder, brake lines, 
and hoses for leaks or bulges. Replace all 
damaged parts.

Air in the hydraulic system See Bleeding the Hydraulic Brake 
System on page 6-22.

Hard pedal – excessive pedal pressure 
is required to stop the vehicle Grease or brake fluid on the brake discs 

or pads

Replace the hub or axle seal and replace 
the brake pads. See Brake Disc and Hub 
on page 6-10.

Glazed brake pads Replace the brake pads. See Brake Pads 
and Caliper on page 6-5.

Damaged or distorted brake pads Replace the brake pads. See Brake Pads 
and Caliper on page 6-5.

Clogged hydraulic lines
Replace brake lines as required. See 
Hydraulic Line Replacement on 
page 6-17.

Frozen master cylinder piston or bent rod Replace master cylinder. See Master 
Cylinder and Reservoir on page 6-20.

Over-aggressive braking Incorrect or distorted brake pads Replace the brake pads. See Brake Pads 
and Caliper on page 6-5.

Vehicle pulls to one side Incorrect or distorted brake pads Replace the brake pads. See Brake Pads 
and Caliper on page 6-5.

Grease or brake fluid on the brake pads
Replace hub, axle seal, or caliper, and 
replace the brake pads. See Brake Disc 
and Hub on page 6-10.

Scored or warped brake disc Replace the brake disc. See Brake Disc 
and Hub on page 6-10.

Water on the brakes Apply the brakes several times to dry the 
brake pads and disc.

Sticking caliper piston Replace the caliper. See Brake Pads and 
Caliper on page 6-5.

Faulty suspension parts or alignment
See Section 7 – Steering and Front 
Suspension, or Section 9 – Rear 
Suspension.

Pulsating brake pedal Warped or worn brake discs Replace the brake discs. See Brake Disc 
and Hub on page 6-10.

Bent wheel Replace the wheel. 

Worn or damaged wheel bearings Replace bearings. See Section 7 –
Steering and Front Suspension.

Decreasing brake pedal travel Sticking caliper piston Replace the caliper. See Brake Pads and 
Caliper on page 6-5.

Noise and chatter – clicking or 
scraping sound upon brake application Bent, damaged, or incorrect brake pads Replace the brake pads See Brake Pads 

and Caliper on page 6-5.

Troubleshooting Guide continued on next page...

TROUBLESHOOTING GUIDE

SYMPTOM POSSIBLE CAUSES CORRECTIVE ACTION
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BRAKE PADS AND CALIPER

See General Warning, Section 1, Page 1-1.

FRONT BRAKE PAD AND CALIPER REMOVAL

ý WARNING

• If at any point in this procedure the hydraulic system is opened, the brakes must be bled after
the correct reinstallation of the brake components. Failure to bleed the brakes could result in
decreased braking performance due to air being trapped in the hydraulic system. Use only
DOT 5 brake fluid. See Bleeding the Hydraulic Brake System on page 6-22.

• Prior to servicing hydraulic brakes, thoroughly clean the vehicle, paying particular attention
to areas immediately surrounding hydraulic connections, to prevent dirt or debris from
entering system.

Noise and chatter – clicking or 
scraping sound upon brake 
application, continued

Worn brake pads Replace the brake pads. See Brake Disc 
and Hub on page 6-10.

Foreign material embedded in brake pads Replace the brake pads. See Brake Disc 
and Hub on page 6-10.

Brake discs are cracked or scored Replace the brake discs. See Brake Disc 
and Hub on page 6-10.

All brakes drag

Binding brake pedal

Replace bushings and adjust. Also 
replace any bent or damaged 
components. See Section 5 –
Accelerator and Brake Pedal 

Assemblies.

Soft or swollen rubber parts caused by 
incorrect or contaminated brake fluid

Replace master cylinder. See Master 
Cylinder and Reservoir on page 6-20.

Rear brakes drag Binding park brake cables Adjust or replace cables.

Improper brake adjustment
See Park Brake Adjustment on 
page 6-23. Also See Park Brake Wheel 
Cables on page 6-24.

One brake drags Improper park brake adjustment  See Park Brake System on page 6-23.

Sticking caliper pistons Replace the caliper. See Brake Pads and 
Caliper on page 6-5.

Bent or distorted brake pads Replace the brake pads. See Brake Pads 
and Caliper on page 6-5.

Worn front or rear wheel bearings Adjust or replace front wheel bearings. 
See Brake Disc and Hub on page 6-10.

Damaged hydraulic line
Replace brake lines as required. See 
Hydraulic Line Replacement on 
page 6-17.

TROUBLESHOOTING GUIDE

SYMPTOM POSSIBLE CAUSES CORRECTIVE ACTION
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Front Brake Pad and Caliper Removal, Continued:

ý CAUTION

• Do not pump the brake pedal without brake fluid in the master cylinder and reservoir.

• Worn or damaged brake discs cannot be machined to refinish them. Replace as necessary.

1. Chock the rear wheels, set the park brake, loosen the front wheel lug nuts, and lift the front of the vehicle
with a chain hoist or floor jack. See WARNING “Lift only one end...” in General Warning, Section 1,
Page 1-2.

2. Place jack stands under the front frame beams and lower onto stand (Figure 6-2, Page 6-6).

3. Remove the lug nuts and front wheel.

Front Brake Pad Removal

1. Remove the two socket-head slide-pin bolts securing the top and bottom of the two brake pads
(Figure 6-3, Page 6-7).

2. Remove the brake pads.

Front Brake Caliper Removal

1. Remove the banjo bolt and copper washers holding the brake line to the caliper body (Figure 6-4,
Page 6-7). See following NOTE.

NOTE: Place a clean, tray-type container below the caliper and brake line assembly to catch brake fluid
when the brake line and caliper body are separated.

Figure 6-2   Front Jack Stand Placement
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2. Place a plastic bag over the hose fitting to prevent dirt and debris from entering the hydraulic brake sys-
tem.

3. Remove the two hex-head bolts that secure the caliper assembly to the upright, and remove the caliper.

4. Repeat steps 1 through 3 for the opposite front wheel if necessary.

FRONT BRAKE PAD AND CALIPER INSTALLATION

ý WARNING

• If at any point in this procedure the hydraulic system is opened, the brakes must be bled after
the correct reinstallation of the brake components. Failure to bleed the brakes could result in
decreased braking performance due to air being trapped in the hydraulic system. Use only
DOT 5 brake fluid. See Bleeding the Hydraulic Brake System on page 6-22.

Front Brake Caliper Installation
1. Secure the caliper body to the upright with two hex-head bolts. Apply Loctite 277 to the bolt thread, and

tighten the hardware to 36 ft-lb (49 N·m).

2. Secure the brake line to the caliper with a new banjo bolt and new copper washers. Tighten to 13 ft-lb
(18 N·m). See following CAUTION.

ý CAUTION

• The banjo bolts are metric. Use only metric thread replacements.

3. Bleed the brake line at the top bleed port on the caliper body. Tighten the port fitting to 27 in-lb (3 N·m).
See following NOTE.

NOTE: Front wheel calipers for this vehicle are equipped with two bleed ports. These calipers can be used
on either the left or right side. Always bleed the top port.

Individual bleeding of the hydraulic ports at the caliper requires an assistant to press the brake
pedal or operate special brake bleeding equipment.

4. Repeat steps 1 through 3 for the opposite front wheel if necessary.

Figure 6-3   Front Brake Pad and Caliper Figure 6-4   Front Brake Line and Banjo Bolt
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Front Brake Pad Installation
1. Install the brake pads and install the socket-head slide-pin bolts through top and bottom holes of pads.

Tighten the hardware to 32 ft-lb (43 N·m).

2. Install the tire and wheel. Finger-tighten the lug nuts.

3. Lower the vehicle, and use a crisscross pattern to tighten the lug nuts to 65 ft-lb (88 N·m).

4. Repeat steps 1 through 3 for the opposite front wheel.

5. Inspect the brake system. See Brake System Inspection on page 6-1.

REAR BRAKE PAD AND CALIPER REMOVAL

ý WARNING

• If at any point in this procedure the hydraulic system is opened, the brakes must be bled after
the correct reinstallation of the brake components. Failure to bleed the brakes could result in
decreased braking performance due to air being trapped in the hydraulic system. Use only
DOT 5 brake fluid. See Bleeding the Hydraulic Brake System on page 6-22.

• Prior to servicing hydraulic brakes, thoroughly clean the vehicle, paying particular attention
to areas immediately surrounding hydraulic connections, to prevent dirt or debris from
entering system.

1. Chock the front wheels, release the park brake, loosen the rear wheel lug nuts, and lift the rear of the
vehicle with a chain hoist or floor jack. See WARNING “Lift only one end...” in General Warning,
Section 1, Page 1-2.

2. Place jack stands under the rear axle and lower onto stands.

3. Remove lug nuts and rear wheel.

Rear Brake Pad Removal

1. Remove the two socket-head slide-pin bolts securing the top and bottom of the two brake pads.

2. Remove the brake pads.

Rear Brake Caliper Removal

1. Remove the banjo bolt and copper washers that secure the brake line to the caliper body (Figure 6-6,
Page 6-9). See following NOTE.

NOTE: Place a clean, tray-type container below the caliper and brake line assembly to catch brake fluid
when the brake line and caliper body are separated.

2. Place a plastic bag over the hose fitting to prevent dirt and debris from entering the hydraulic brake sys-
tem.

3. Remove the two hex-head bolts that secure the caliper assembly to the upright, and remove the caliper
(Figure 6-5, Page 6-9).

4. Repeat steps 1 through 3 for the opposite rear wheel if necessary.
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REAR BRAKE PAD AND CALIPER INSTALLATION

ý WARNING

• If at any point in this procedure the hydraulic system is opened, the brakes must be bled after
the correct reinstallation of the brake components. Failure to bleed the brakes could result in
decreased braking performance due to air being trapped in the hydraulic system. Use only
DOT 5 brake fluid. See Bleeding the Hydraulic Brake System on page 6-22.

Rear Brake Caliper Installation
1. Secure the caliper body to the axle flange with two hex-head bolts. Apply Loctite 277 to the bolt thread,

and tighten the hardware to 36 ft-lb (49 N·m).

2. Secure the brake line to the caliper with a new banjo bolt and new copper washers. Tighten the hardware
to 13 ft-lb (18 N·m). See following NOTE and CAUTION.

NOTE: Position the brake line so it is perpendicular to the caliper assembly and pointing directly toward
the base bracket on the shock absorber.

CAUTION

• The banjo bolts are metric. Use only metric thread replacements.

3. Bleed the brake line at the bleed port on the caliper body. See following NOTE.

NOTE: Individual bleeding of the hydraulic ports at the caliper requires an assistant to press the brake
pedal.

4. Repeat steps 1 through 3 for the opposite rear wheel if necessary.

Rear Brake Pad Installation
1. Install the brake pads, and install the socket-head slide-pin bolts through the top and bottom holes of the

pads. Tighten the hardware to 32 ft-lb (43 N·m). See following NOTE.

NOTE: It may be necessary to loosen the park brake adjuster arm on the caliper.

2. Install the tire and wheel, and finger-tighten the lug nuts.

Figure 6-5   Rear Brake Pad and Caliper Figure 6-6   Rear Brake Line and Banjo Bolt
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Rear Brake Pad Installation, Continued:
3. Lower the vehicle, and use a crisscross pattern to tighten the lug nuts to 65 ft-lb (88 N·m).
4. Repeat steps 1 through 3 for the opposite rear wheel if necessary.

5. Inspect the brake system. See Brake System Inspection on page 6-1.
6. Adjust the parking brake. See Park Brake Adjustment on page 6-23.

BRAKE DISC AND HUB

See General Warning, Section 1, Page 1-1.

FRONT WHEEL DISC AND HUB REMOVAL

ý WARNING

• If at any point in this procedure the hydraulic system is opened, the brakes must be bled after
the correct reinstallation of the brake components. Failure to bleed the brakes could result in
decreased braking performance due to air being trapped in the hydraulic system. Use only
DOT 5 brake fluid. See Bleeding the Hydraulic Brake System on page 6-22.

ý CAUTION

• Worn or damaged brake discs cannot be machined to refinish them. Replace as necessary.

1. Chock the rear wheels, set the park brake, loosen the front wheel lug nuts, and lift the front of the vehicle
with a chain hoist or floor jack. See WARNING “Lift only one end...” in General Warning, Section 1,
Page 1-1.

2. Place jack stands under the front frame beam and lower onto stand (Figure 6-2, Page 6-6).
3. Remove the lug nuts and front wheel.

4. Remove the axle spindle nut and washer (Figure 6-7, Page 6-10). See following NOTE.

NOTE: A new spindle nut will be required during assembly.

5. Remove the two hex-head bolts that secure the caliper assembly to the upright (Figure 6-8, Page 6-10).
See following CAUTION.

Figure 6-7   Axle Spindle Nut and Washer Figure 6-8   Brake Caliper and Upright
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CAUTION

• Wrap a plastic wire tie around the caliper body to a place on the frame so that it does not hang
suspended by the hydraulic brake hose.

6. Remove the outer tie rod end from the upright.

7. Remove the lower ball joint from the upright (Figure 6-9, Page 6-11).

8. Remove the upper ball joint from the upright (Figure 6-10, Page 6-11). See following NOTE and CAU-
TION.

NOTE: It may be necessary to use a ball joint removal tool to separate the ball joint stud from the upright.

CAUTION

• Take care when separating the ball joint stud from the upright so as not to tear or puncture the
rubber seal around the ball socket. If damaged, the ball joint with rubber boot must be
replaced.

9. Remove the wheel hub, disc, and bearing assembly from the splined spindle and CV joint half shaft.

10. Remove the wheel hub and disc from the bearing and upright. See following CAUTION and NOTE.

CAUTION

• The wheel disc and hub are one piece, and the splined shaft of the hub is press-fit into the
wheel bearing. Removing the wheel hub and disc splined shaft will destroy the wheel bearing
and will require a new wheel bearing during assembly.

NOTE: Removing the wheel disc and hub from the bearing will require the use of a hydraulic press.

10.1. Place 2 x 2-inch, or larger, steel blocks (1) onto the platen bars of a hydraulic press (Figure 6-11,
Page 6-12).

10.2. Position the disc (6) and upright (5) between the blocks.
10.3. Place a 2 x 1/4-inch flat steel bar (2) under each of the two tabs on the upright (5) on the steel blocks

(1).
10.4. Position a shim block (3) under each of the two flat steel bars (2) directly under each tab location.

Figure 6-9   Lower Ball Joint and Upright Figure 6-10   Upper Ball Joint and Upright
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Front Wheel Disc and Hub Removal, Continued:
10.5. Place a heavy cloth (4) under the disc to protect the surface when it is released from the bearing.
10.6. Use a rod or bar (8) slightly smaller than the inside diameter of the inner bearing race (7) and press

the disc and hub shaft from the bearing. See following NOTE.

NOTE: Bearings will be damaged when the hub and disc are removed. Replace the bearings during reas-
sembly.

11. Remove the snap ring (9) from the bearing cavity (7) in the upright (5) (Figure 6-12, Page 6-12).

12. Press the bearing out of the upright.
12.1. Position the upright (5) with the two ball joint arms down on one steel block (1) and the drag link arm

down on a second steel block (1) (Figure 6-13, Page 6-12).

12.2. Shim the ball joint arms (2 and 3) with steel blocks to provide a level surface for bearing removal.
12.3. Use a rod or bar (8) slightly smaller than the diameter of the bearing cavity opening (7), and press

the bearing out of the upright.

Figure 6-11   Position Steel Blocks and Upright on 
Press

Figure 6-12   Snap Ring

Figure 6-13   Position Upright for Bearing Removal
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13. Install a new bearing on the disc and hub.

13.1. Position the upright on 2 x 2-inch, or larger, steel blocks (1) as shown (Figure 6-14, Page 6-13).

13.2. Position a new bearing (7) into the bearing cavity of the upright.

13.3. Use a bar or rod (8) slightly smaller than the outside diameter of the bearing, but large enough to
include the outside bearing race, and press the bearing into the bearing cavity until it bottoms out
and the snap ring groove is clear. See following CAUTION.

CAUTION

• Press against the entire bearing surface.

14. Install the snap ring (9) into the upright bearing cavity above the bearing (Figure 6-12, Page 6-12).

15. Press the shaft on the disc and hub into the bearing (Figure 6-15, Page 6-13).

15.1. Position the disc and hub (6) onto a 2 x 2-inch, or larger, steel block as shown (Figure 6-15,
Page 6-13). See following CAUTION.

CAUTION

• Do not press against the lug bolts. Press only against the center of the hub.

15.2. Apply anti-seize compound to the hub and disc shaft.

15.3. Position the upright (5) and bearing (7) onto the shaft of the disc and hub as level as possible.

15.4. Use a rod or bar (8) larger than the inner race diameter of the bearing (7), and press the bearing
onto the disc and hub shaft until it bottoms out against the shoulder of the disc and hub shaft.

16. The disc and hub shaft should be approximately 1/16 inch below the bearing inner race surface
(Figure 6-16, Page 6-14).

Figure 6-14   Position Upright for New Bearing Figure 6-15   Press Disc and Hub into Bearing
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Front Wheel Disc and Hub Removal, Continued:

FRONT WHEEL DISC AND HUB INSTALLATION

ý WARNING

• If at any point in this procedure the hydraulic system is opened, the brakes must be bled after
the correct reinstallation of the brake components. Failure to bleed the brakes could result in
decreased braking performance due to air being trapped in the hydraulic system. Use only
DOT 5 brake fluid. See Bleeding the Hydraulic Brake System on page 6-22.

1. Inspect the ball joint boots for damage. Replace the ball joint and boot assemblies if necessary.

2. Apply anti-seize compound to the half-shaft and CV joint spindle spline area.

3. Slip the upright, wheel, and bearing assembly onto the CV joint spindle. See following CAUTION.

CAUTION

• Do not allow anti-seize compound to contact the brake disc or pads.

4. Apply anti-seize compound to the upper and lower ball joint stud studs.

5. Secure the upright, wheel, and bearing assembly to the upper ball joint. Use a new nylon locknut, and
tighten the hardware to 18 ft-lb (24 N·m).

6. Secure the upright, wheel, and bearing assembly to the lower ball joint. Use a new nylon locknut, and
tighten the hardware to 18 ft-lb (24 N·m).

7. Secure the outer tie rod end to the upright arm. Use a new nylon locknut, and tighten the hardware to 70
ft-lb (95 N·m).

8. Inspect the brake pads for wear, and replace if necessary. See Front Brake Pad Removal on page 6-6.
See Front Brake Pad Installation on page 6-8.

NOTE: If brake pads are replaced on one side, replace the opposite side also.

9. Slip the brake pads over the disc, and install the brake caliper and brake pads on the upright with two hex-
head bolts. Tighten the bolts to 36 ft-lb (49 N·m).

Figure 6-16   Upright, Bearing and Shaft Assembly
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10. Install the hardened washer and new flanged spindle nut. Tighten, but do not torque the hardware to its
finished value.

11. Install the tire and wheel, and finger-tighten the lug nuts.

12. Remove the jack stand. With the tires on the ground, use a crisscross pattern to tighten the lug nuts to
65 ft-lb (88 N·m).

13. Tighten the flanged spindle nut to 150 ft-lb (203 N·m).

14. Inspect the brake systems. See Brake System Inspection on page 6-1.

REAR WHEEL DISC REMOVAL

ý WARNING

• If at any point in this procedure the hydraulic system is opened, the brakes must be bled after
the correct reinstallation of the brake components. Failure to bleed the brakes could result in
decreased braking performance due to air being trapped in the hydraulic system. Use only
DOT 5 brake fluid. See Bleeding the Hydraulic Brake System on page 6-22.

1. Chock the front wheels, release the park brake, and loosen the rear wheel lug nuts.

2. Remove the rubber dust cap.

3. Remove and discard the cotter pin.

4. Loosen and discard the castle nut on the axle spindle.

5. Lift the rear of the vehicle with a chain hoist or floor jack. See WARNING “Lift only one end...” in Gen-
eral Warning, Section 1, Page 1-2.

6. Place jack stands under the frame, and lower it onto the stands (Figure 6-17, Page 6-15).

7. Remove the lug nuts and wheel.

8. Remove the rear caliper from the rear axle bracket. Secure the rear caliper to the respective swing arm
assembly with wire ties to remove pressure from the fittings and brake line.

Figure 6-17   Rear Axle Stand Figure 6-18   Rear Wheel Disc and Hub
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Rear Wheel Disc Removal, Continued:

9. Slide the splined wheel disc and hub from the axle spindle (Figure 6-18, Page 6-15). See following
NOTE.

NOTE: If the wheel hub does not slide easily from the axle spindle, use a two or four-jaw wheel puller to
remove the wheel hub.

10. Repeat steps 2 through 9 for the opposite rear wheel if necessary.

REAR WHEEL DISC INSTALLATION

ý WARNING

• If at any point in this procedure the hydraulic system is opened, the brakes must be bled after
the correct reinstallation of the brake components. Failure to bleed the brakes could result in
decreased braking performance due to air being trapped in the hydraulic system. Use only
DOT 5 brake fluid. See Bleeding the Hydraulic Brake System on page 6-22.

1. Clean the spline and threaded portion of the axle.

2. Apply anti-seize compound to both the axle and wheel hub splined area. See following CAUTION.

CAUTION

• Do not allow anti-seize compound to contact the brake disc or pads.

3. Apply a light coat of lubrication grease to the outside surface of the splined hub.

4. Slide the wheel hub onto the splined portion of the axle end. See following NOTE.

NOTE: Ensure the splined hub is positioned to slide into the bearing and seal assembly.

5. Install the large flat washer onto the threaded portion of the axle.

6. Install a new axle nut, and advance the nut to the large flat washer.

7. Install the rear caliper assembly. See following NOTE.

NOTE: It may be necessary to loosen the park brake adjuster arm on the caliper.

8. Install the rubber dust cap.

9. Install the tire and wheel, and loosely attach the lug nuts.

10. Raise the vehicle, remove the jack stands, and lower the vehicle.

11. Tighten the axle nut to 80 ft-lb (108 N·m). Position the locking cap and attach a new cotter pin.

12. Tighten the lug nuts to 65 ft-lb (88 N·m).

13. Repeat steps 1 through 12 for the opposite rear wheel if necessary.
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HYDRAULIC LINE REPLACEMENT

See General Warning, Section 1, Page 1-1.

ý WARNING

• To perform any of the following procedures, the hydraulic system must be opened. As a
result, the brakes must be bled after the correct reinstallation of the brake components.
Failure to bleed the brakes could result in decreased braking performance due to air being
trapped in the hydraulic system. Use only DOT 5 brake fluid. See Bleeding the Hydraulic
Brake System on page 6-22.

• Prior to servicing hydraulic brakes, thoroughly clean the vehicle, paying particular attention
to areas immediately surrounding hydraulic connections, to prevent dirt or debris from
entering system.

NOTE: The brake lines are provided as assemblies without separating unions other than those at the
wheels and master cylinder.

FRONT BRAKE LINE REMOVAL
1. Chock the rear wheels, and set the park brake.

2. Remove the top screw caps and screws from the dashboard and front body.

3. Remove the front body from the vehicle. See Front Body Removal, Section 4, Page 4-5.

4. Use a flare-nut wrench to remove the front brake line at the master cylinder. See following NOTE.

NOTE: Place a plastic bag around the master cylinder to catch brake fluid before the brake line is
removed. Wrap the bag around the master cylinder to prevent debris from entering the brake line
port.

5. Remove the front brake lines, banjo bolts, and copper washers at each front wheel caliper assembly.

NOTE: Place a pan under each caliper assembly to collect brake fluid.

Place a plastic bag around each caliper to prevent debris from entering the brake line ports. Do not
allow brake fluid to contact the brake pads and disc.

6. Remove the two brake line support brackets and T-bracket from the frame.

7. Slide the front brake lines toward the front of the vehicle, away from the master cylinder.

FRONT BRAKE LINE INSTALLATION
1. Feed the new front brake line under the front of the vehicle and up to the master cylinder.

2. Carefully insert the flared end of the brake line end into the master cylinder, and tighten the hardware to
132 in-lb (15 N·m).

3. Install the T-bracket on the frame, and tighten the hardware to 50 in-lb (5.6 N·m) (Figure 6-19,
Page 6-18).

4. Install the two support brackets, and tighten the hardware to 50 in-lb (5.6 N·m) (Figure 6-20, Page 6-18).

5. Secure the hydraulic lines to the frame above the steering column shaft with wire ties.
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Front Brake Line Installation, Continued:

6. Install brake lines, new banjo bolts, and new copper washers on each front wheel caliper. Position the
lines between the nearest top bleeder port and the wheel upright. Tighten the hardware to 13 ft-lb (18
N·m). See following CAUTION.

ý CAUTION

• Ensure that the hydraulic lines cannot contact any portion of the half-shafts or CV boot.

• The banjo bolts are metric. Use only metric thread replacements.

7. Fill the reservoir of the master cylinder and bleed the hydraulic system. See Bleeding the Hydraulic
Brake System on page 6-22.

8. Inspect the brake system. See Brake System Inspection on page 6-1. See following WARNING.

ý WARNING

• Use the top bleeding port on each caliper to bleed that respective front wheel.

9. Install the front body. See Front Body Installation, Section 4, Page 4-5.

10. Secure the dashboard and front body to the frame. See Dashboard Installation, Section 4, Page 4-4.

REAR BRAKE LINE REMOVAL
1. Chock the front wheels, and set the park brake.

2. Remove the top screw caps and screws from the dashboard and front body.

3. Remove the front body. See Front Body Removal, Section 4, Page 4-5.

4. Use a flare-nut wrench to remove the rear brake line at the master cylinder. See following NOTE.

Figure 6-19   Front Brake Line T-Bracket Figure 6-20   Front Brake Line Support Brackets
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NOTE: Place a plastic bag around the master cylinder to catch brake fluid before the brake line is
removed. Wrap the bag around the master cylinder to prevent debris from entering the brake line
port.

5. Remove the brake lines, banjo bolts and copper washers from each rear caliper assembly. See follow-
ing NOTE.

NOTE: Place a pan under each rear caliper assembly to collect the brake fluid.

Place a plastic bag around each caliper to prevent debris from entering the brake line ports. Do not
allow brake fluid to contact the brake pads and disc.

6. Remove each brake line from the grommet and clamp locations.

7. Remove the T-bracket from the passenger side on the rear receiver hitch frame.

8. Remove the brake line from the clamp locations under the vehicle frame and floorboard.

9. Remove the brake lines that are toward the rear of the vehicle on the passenger side. See following
NOTE.

NOTE: Tie a heavy nylon string to the flare-nut end of the brake line before removal. Allow the string to
travel with the brake line until it clears the rear of the vehicle. During replacement, tie the flare-nut
end of the new brake line to the nylon string, and use it to pull the new brake line into position and
to the master cylinder.

REAR BRAKE LINE INSTALLATION
1. Feed a new brake line from the rear of the vehicle, and position it in line with the frame clamps and up

to the master cylinder. See following NOTE.

NOTE: If a heavy nylon string was used to remove the previous rear brake line, tie the string to the flare-
nut end of the new brake line. Use the string to pull the new brake line into position and to the mas-
ter cylinder.

2. Carefully install the flared end of the brake line into the master cylinder, and tighten to 11 in-lb (15 N·m).

3. Secure the brake lines to the clamp and grommet locations.

4. Secure the brake lines, banjo bolts, and new copper washers to each rear wheel caliper. Tighten the
hardware to 13 ft-lb (18 N·m). See following NOTE.

NOTE: Position the brake line perpendicular to the caliper assembly and pointing directly toward the base
bracket on the shock absorber. See following CAUTION.

CAUTION

• The banjo bolts are metric. Use only metric thread replacements.

5. Fill the reservoir of the master cylinder, and bleed the hydraulic system. See Bleeding the Hydraulic
Brake System on page 6-22.

6. Perform all of the brake system inspections. See Brake System Inspection on page 6-1.
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MASTER CYLINDER AND RESERVOIR

See General Warning, Section 1, Page 1-1.

ý WARNING

• To perform this procedure, the hydraulic system must be opened. As a result, the brakes must
be bled after the correct reinstallation of the brake components. Failure to bleed the brakes
could result in decreased braking performance due to air being trapped in the hydraulic
system. Use only DOT 5 brake fluid. See Bleeding the Hydraulic Brake System on page 6-22.

FILLING THE HYDRAULIC SYSTEM
The brake fluid reservoir is accessible through the door on top of the dashboard. Do not allow the brake fluid
level to fall below the MIN line. Use only DOT 5 brake fluid.

RESERVOIR REMOVAL
1. Chock the wheels, and set the park brake.
2. Remove the instrument panel. See Instrument Panel Removal, Section 4, Page 4-2.

3. Remove dashboard. See Dashboard Removal, Section 4, Page 4-4.

4. Remove front body. See Front Body Removal, Section 4, Page 4-5.

5. Remove the hoses at the master cylinder. See following NOTE.

NOTE: Provide a clean container for the brake fluid to drain into. After both hose ends are in a container,
remove the reservoir cap to allow fluid to drain freely from reservoir container.

6. Remove the hoses at the reservoir.

NOTE: If hoses are cracked or show signs of aged deterioration, replace them with approved hoses
designed to handle brake fluid specified for this vehicle.

7. Remove the bolt, washer and locknut that secure the reservoir container to the steering column frame
plate, and remove the container.

RESERVOIR INSTALLATION
1. Secure the reservoir container to the steering column frame plate with a bolt, washer and locknut and

tighten the hardware to 20 in-lb (2.2 N·m).

2. Install the hoses on the barbed fittings of the reservoir container.

3. Install the remaining loose hose ends on the barbed ports of the master cylinder. See following NOTE.

NOTE: The front port on the reservoir should be attached to the corresponding front port on the master cyl-
inder.

Do not allow these hoses to develop kinks or be routed in such a way as to restrict gravity fluid flow.

4. Fill the reservoir with brake fluid specified for this vehicle, and bleed the hydraulic brake system. See
Bleeding the Hydraulic Brake System on page 6-22.

5. Inspect the brake system. See Brake System Inspection on page 6-1.
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MASTER CYLINDER REMOVAL

ý WARNING

• To perform this procedure, the hydraulic system must be opened. As a result, the brakes must
be bled after the correct reinstallation of the brake components. Failure to bleed the brakes
could result in decreased braking performance due to air being trapped in the hydraulic
system. Use only DOT 5 brake fluid. See Bleeding the Hydraulic Brake System on page 6-22.

1. Chock the wheels, and set the park brake.

2. Remove the top screw caps and screws from the dashboard and front body.

3. Remove the front body. See Front Body Removal, Section 4, Page 4-5.

4. Remove the hoses from the master cylinder. See following NOTE.

NOTE: Use a clean container to collect the brake fluid. After both hose ends have been placed in a con-
tainer, remove the reservoir cap, and allow fluid to drain freely from the reservoir container.

If hoses are cracked or show signs of deterioration, replace them with approved hoses designed to
handle the brake fluid specified for this vehicle.

5. Use a flare-nut wrench to remove the front and rear brake lines from the master cylinder. See following
NOTE.

NOTE: Use a clean container to collect the brake fluid.

6. Remove the rue pin and clevis pin from the brake pedal and push rod clevis (Figure 6-21, Page 6-21).

7. Remove the two bolts and locknuts that secure the master cylinder to the frame.

8. Remove the master cylinder from the vehicle.

Figure 6-21   Master Cylinder Rod and Brake Pedal
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MASTER CYLINDER INSTALLATION
1. Secure the master cylinder to the master cylinder bracket with two bolts and locknuts. Tighten the hard-

ware to 16 ft-lb (22 N·m).

2. Loosen the jam nut on the push rod clevis, and secure the clevis to the brake pedal with a clevis pin and
rue pin (Figure 6-21, Page 6-21).

3. Carefully secure the front and rear brake line flare fittings to the master cylinder. Finger-tighten the hard-
ware.

4. Use a flare-nut wrench to tighten the brake line fittings to 11 ft-lb (15 N·m).

5. Secure the reservoir hoses to the master cylinder barbed connectors. See following NOTE.

NOTE: The front port on the reservoir should be attached to the corresponding front port on the master cyl-
inder.

Do not allow these hoses to develop kinks or to be routed in such a way as to restrict gravity fluid
flow.

6. Fill the reservoir with brake fluid specified for this vehicle, and bleed the hydraulic brake system. See
Bleeding the Hydraulic Brake System on page 6-22.

7. Adjust the brake pedal stroke with the clevis and master cylinder push rod threaded connection. Tighten
the jam nut to 14 ft-lb (19 N·m). See Brake Pedal Adjustment, Section 5, Page 5-4.

8. Inspect the brake system. See Brake System Inspection on page 6-1.

BLEEDING THE HYDRAULIC BRAKE SYSTEM

See General Warning, Section 1, Page 1-1.
The hydraulic system must be free of air. Air enters the hydraulic system whenever the system is opened and
will result in a “spongy” brake pedal.
The master cylinder controls two separate hydraulic sub-systems. The front two wheels are connected to the
front portion of the master cylinder, and the rear wheels to the rear portion. One or both sub-systems may
require bleeding, depending on where the hydraulic system was opened. To bleed both, use the following pro-
cedure, front brakes first.

1. Check the brake pedal and master cylinder push rod for proper adjustment before the brake system is
bled. See Brake Pedal Adjustment, Section 5, Page 5-4.

2. Chock the front or rear wheels, release the park brake, and lift the vehicle with a chain hoist or floor jack.
See WARNING “Lift only one end...” in General Warning on page 1-1.

3. Place jack stands under the outer front frame or under the rear axle tubes, and lower onto stands
(Figure 6-2, Page 6-6).

4. Remove the cap from the master cylinder reservoir, and fill the reservoir with DOT 5 brake fluid.
5. Place, but do not tighten, the cap on the master cylinder reservoir.
6. Connect the vacuum-type brake bleeder (CCI P/N S0010702).

• Front Brakes Only: Connect the two hose fittings from a vacuum type brake bleeder to the top brake
bleeder valves on the back of each of the front caliper assemblies.

• Rear Brakes Only: Connect the two hose fittings from a vacuum type brake bleeder to the brake
bleeder valves on the back of each of the rear caliper assemblies.
6.1. Connect an air hose to the vacuum brake bleeder. The air pressure must be regulated at 12 to 15

psi (0.827 to 1.034 Bars).
6.2. Press the handle on the brake bleeder to start the vacuum.
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6.3. With the vacuum running, open each of the top brake bleeder valves 1/4 turn on the front wheel cal-
ipers.

6.4. Monitor the fluid as it flows through the tubes of the vacuum bleeder tool. Continue to run the vac-
uum until there are no air bubbles in the lines. See following NOTE.

NOTE: Do not allow the brake fluid in the master cylinder reservoir to fall below the MIN level mark at any
time during the brake bleeding procedure.

6.5. With the vacuum still running, tighten the two top front brake bleeder valves to 25 in-lb (3 N·m).

6.6. Allow the handle on the brake bleeder tool to open, and turn the vacuum system off.

6.7. Fill the master cylinder reservoir to the MAX level with DOT 5 brake fluid.

7. Tighten the cap on the master cylinder reservoir.

8. Properly dispose of the brake fluid in the vacuum type brake bleeder tool.

9. Inspect the brake system. See Brake System Inspection on page 6-1.

PURGING THE HYDRAULIC SYSTEM
In some cases it may be necessary to completely drain the front, rear, or entire hydraulic brake system of
brake fluid. To completely purge the hydraulic system, perform the following procedure.

1. Perform steps 2 through 6.5 of Bleeding the Hydraulic Brake System, Section 6, Page 6-22.

2. Draw 1 qt. (0.9464 L) of the brake fluid into the vacuum-type brake bleeder tool.

3. With the vacuum running, tighten the two top bleeder valves.

4. Allow the handle on the brake bleeder tool to open, turning the vacuum system off.

5. Repeat steps 1 through 4 for the two remaining wheels.

PARK BRAKE SYSTEM

See General Warning, Section 1, Page 1-1.

PARK BRAKE ADJUSTMENT

NOTE: The hydraulic portion of the brake system has an automatically adjusting brake pad system. The
park brake system does not and requires regular adjustment depending on use.

1. Chock the wheels, release the park brake, and place the Forward/Reverse handle in the NEUTRAL posi-
tion.

2. Loosen, but do not remove the jam nut on the caliper park brake lever.

3. Thread in and finger-tighten the adjustment bolt.

4. Tighten the jam nut on the caliper lever to hold the adjustment bolt in place.

5. Repeat steps 2 through 4 for the opposite park brake assembly.

6. Inspect the brake system to ensure that both the hydraulic brake system and the park brake system are
adjusted and operating correctly before the vehicle is returned to service. See Brake System Inspec-
tion on page 6-1.
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PARK BRAKE CABLE ADJUSTMENT

ý CAUTION

• Perform the following procedure only on a level surface. To avoid injury or property damage,
ensure that the path of the vehicle is clear before the vehicle is pushed.

NOTE: Adjust rear brake calipers and park brake before adjusting park brake cable.

1. Chock the wheels, release the park brake, and place the Forward/Reverse handle in the NEUTRAL posi-
tion.

2. With the park brake released, tighten the conical nut (23) until significant resistance is observed in the
park brake cable (Figure 6-23, Page 6-25).

3. With the vehicle on flat ground and the Forward/Reverse handle in the NEUTRAL position, push the park
brake pedal seven clicks.

4. Push the vehicle by hand. If the wheels move easily when the vehicle is pushed, continue tightening the
conical nut until the vehicle resists rolling easy and firm resistance is achieved.

5. Release the park brake pedal, and push it again to eight clicks. The vehicle should not be movable with
one person pushing.

6. Tighten the equalizer jam nut against the conical nut and tighten to 55 in-lb (6.3 N·m).

NOTE: The park brake should not allow the vehicle to roll when pushed with the park brake pedal in the
eighth click (eight clicks from the top of the pedals travel).

7. Inspect the brake system to ensure that both the hydraulic brake system and the park brake system are
adjusted and operating correctly before the vehicle is returned to service. See Brake System Inspec-
tion on page 6-1.

PARK BRAKE WHEEL CABLES

Right Rear Cable Removal

1. Chock the rear wheels, and release the park brake.

2. Remove the cable bracket from the air cleaner mounting bolt.

3. Remove the wire tie securing the cable to the frame.

4. Remove the C-clip from the right rear cable sheath adjacent to the caliper.

5. Slide the cable forward to release the sheath ferrule from the caliper bracket.

6. Move the cable up and toward the rear of the vehicle, and remove the cable from the caliper arm
(Figure 6-22, Page 6-25).

7. Disconnect the threaded end of the cable from the frame bracket, and remove the cable (Figure 6-23,
Page 6-25).  
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Left Rear Cable Removal

1. Chock the rear wheels, and release the park brake.

2. Remove the cable from the plastic frame clip.

3. Remove the C-clip from the right rear cable sheath adjacent to the caliper.

4. Slide the cable forward to release the sheath ferrule from the caliper bracket.

5. Move the cable up and toward the rear of the vehicle to remove the cable end from the caliper arm
(Figure 6-22, Page 6-25)

6. Squeeze the ferrule tines together on the cable end at the frame bracket, and remove the cable from the
vehicle (Figure 6-23, Page 6-25).

Right Rear Cable Installation

1. Install the caliper end of the cable into the brake caliper arm (Figure 6-22, Page 6-25).

2. Slide the sheath ferrule through the hole in the caliper mounting bracket.

3. Install a C-clip to hold the cable ferrule in place.

4. Route the cable up and across the air filter box, and secure the cable bracket to the top bolt on the filter
mounting bracket (Figure 6-24, Page 6-26).

5. Route the cable end to the outside of the air intake hose.

6. Secure the cable to the frame bracket at the outside hole (Figure 6-23, Page 6-25).

7. Insert the threaded end of the cable through the frame bracket. Use the nuts to adjust the cable end. Both
cables should be equal in length. Tighten the nuts to 40 ft-lb (54 N·m).

8. Secure the cable to the frame with a wire tie.

9. Secure cable end to the equalizer bracket.

Figure 6-22   Park Brake Cable Attachment Figure 6-23   Park Brake Frame Bracket
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Right Rear Cable Installation, Continued:

Left Rear Cable Installation
1. Install the caliper end of the cable into the brake caliper arm (Figure 6-22, Page 6-25).

2. Slide the sheath ferrule through the hole in the caliper mounting bracket.

3. Install a C-clip to hold the cable ferrule in place.

4. Route the cable to the inside of the air intake hose.

5. Secure the cable end to the equalizer bracket. See Equalizer Installation on page 6-27.

FRONT PARK BRAKE CABLE REMOVAL
1. Chock the rear wheels, and release the park brake.

2. Remove the dashboard. See Dashboard Removal, Section 4, Page 4-4.

3. Remove the spring from the driver side equalizer adjustment rod (Figure 6-23, Page 6-25).

4. Remove the nuts from the threaded adjustment rod on the cable end.

5. Remove the C-clip and washer from the cable at the park brake assembly, and remove the cable eye
from the park brake assembly (Figure 6-26, Page 6-27).

6. Tie a heavy nylon string to the threaded adjustment rod, and remove the cable from the vehicle body at
the park brake assembly. Allow the nylon string to travel under the body to the park brake pedal. See fol-
lowing NOTE.

NOTE: Using a heavy nylon string will help route a new park brake cable through the vehicle body.

Equalizer Removal
1. Chock the wheels, and release the park brake.

2. Remove the spring from the driver side equalizer adjustment rod (Figure 6-25, Page 6-27).

3. Remove the nuts from the threaded adjustment rod on the cable end.

4. Remove the rear park brake cables from the equalizer, and remove the equalizer.

Figure 6-24   Air Filter and Park Brake Cable Clamp
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Equalizer Installation

1. Secure the equalizer to the ends of the rear park brake cables (Figure 6-25, Page 6-27).

2. Insert the threaded adjustment rod through the equalizer bracket.

3. Secure the conical nut to the cable with the cone oriented toward the equalizer. Tighten the nut until the
cable is drawn snugly through the equalizer bracket.

4. Thread the jam nut onto the threaded portion of the equalizer rod so that it is beyond the spring retaining
hole.

5. Secure the extension spring to the end of the threaded end of the cable and the vehicle frame.

6. Adjust the brake cable equalizer. See Park Brake Cable Adjustment on page 6-24.

FRONT PARK BRAKE CABLE INSTALLATION

1. Tie a heavy nylon string to the threaded adjustment rod end of the cable. Route the cable under the vehi-
cle body and toward the driver side rear park brake cable. See Front Park Brake Cable Removal on
page 6-26.

2. Route the cable over each of the two front cable pulleys and under the lower pulley.

3. Insert the threaded adjustment rod through the equalizer bracket (Figure 6-25, Page 6-27).

4. Install the conical nut with the cone oriented toward the equalizer, and then install a jam nut onto the
threaded portion of the cable end. Advance both nuts a few turns.

5. Install the eye end of the cable onto the park brake assembly pin, and install the C-clip and washer.

6. Secure the spring from the end of the adjustment rod to the brake cable frame bracket.

7. Adjust the brake cable equalizer. See Park Brake Cable Adjustment on page 6-24.

8. Inspect all of the brake systems to ensure that both the hydraulic brake system and the park brake sys-
tem are adjusted and operating correctly before the vehicle is returned to service. See Brake System
Inspection on page 6-1.

9. Install the dashboard. See Dashboard Installation, Section 4, Page 4-4.

Figure 6-25   Park Brake Equalizer Figure 6-26   Park Brake Pedal Assembly
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PARK BRAKE PEDAL

Park Brake Pedal Removal
1. Chock the wheels and release the park brake.

2. Remove the dashboard. See Dashboard Removal, Section 4, Page 4-4.

3. Remove the front body. See Front Body Removal, Section 4, Page 4-5.

4. Remove the front park brake cable end from the park brake pedal.

5. Remove the three bolts and locknuts that secure both the park brake pedal and the pulley mounting plate
to the front part of the vehicle frame.

6. Remove the park brake pedal.

Park Brake Pedal Installation
1. Secure the pulley mounting plate and park brake assembly with three bolts and locknuts. Tighten the

hardware to 15 ft-lb (20 N·m).

2. Install the park brake cable. See Front Park Brake Cable Installation on page 6-27.

3. Install the dashboard. See Dashboard Installation, Section 4, Page 4-4.

4. Install the front body. See Front Body Installation, Section 4, Page 4-5.

5. Adjust the brake cable equalizer. See Park Brake Cable Adjustment on page 6-24.

PARK BRAKE PULLEYS
Park Brake Pulley Removal

1. Chock the wheels and release the park brake.

2. Remove the dashboard. See Dashboard Removal, Section 4, Page 4-4.

3. Remove the front body. See Front Body Removal, Section 4, Page 4-5.

4. Remove the spring from the driver side equalizer adjustment rod (Figure 6-25, Page 6-27).

5. Remove the nuts from the threaded adjustment rod on the cable end.

6. Remove the cable end from the equalizer bracket.

7. Remove the C-clip and the cable eye from the park brake pedal (Figure 6-26, Page 6-27).

8. Tie a heavy nylon string to the threaded adjustment rod, and remove the cable from the vehicle body at
the park brake pedal. Allow the nylon string to travel under the body to the park brake pedal.

9. Remove the three bolts and locknuts that secure both the park brake assembly and the pulley mounting
plate assembly to the front part of the vehicle frame.

10. Remove the four bolts, washers, and locknuts from each pulley assembly.

11. Remove the two pulleys.

Lower Frame Pulley Removal

NOTE: It is not necessary to remove the floorboard for installation and removal of the lower pulley assem-
bly. All fasteners are accessible from the rear side of the pulley bracket.

1. Remove the four bolts, washers, and locknuts that secure the lower pulley assembly to the bottom of the
frame under the floorboard.

2. Remove the pulley.
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Lower Frame Pulley Installation
1. Position a new pulley on the lower frame mount, and secure the pulley with four bolts, washers, and lock-

nuts. Tighten the hardware to 4.5 ft-lb (6.0 N·m).

Park Brake Pulleys Installation
1. Position two new pulleys on the pulley mounting plate.

2. Secure each pulley assembly with four bolts, washers, and locknuts. Tighten the hardware to 4.5 ft-lb (6
N·m).

3. Position the pulley mounting plate and the park brake assembly on the front part of the vehicle frame.

4. Secure the pulley mounting plate and park brake assembly with three bolts and locknuts. Tighten the
hardware to 15 ft-lb (20 N·m).

5. Install the front park brake cable. See Front Park Brake Cable Installation on page 6-27.
6. Install the dashboard. See Dashboard Installation, Section 4, Page 4-4.
7. Install the front body. See Front Body Installation, Section 4, Page 4-5.
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SECTION 7 – STEERING AND FRONT 
SUSPENSION

ý DANGER

• See General Warning, Section 1, Page 1-1.

ý WARNING

• See General Warning, Section 1, Page 1-1.

STEERING WHEEL

See General Warning, Section 1, Page 1-1.

STEERING WHEEL REMOVAL
1. Turn the key switch OFF, and place the Forward/Reverse handle in the NEUTRAL position. Chock the

wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning on page 1-2.

3. Gasoline vehicles: Disconnect the spark plug wires.

4. Rotate steering wheel to a straight ahead position. 

NOTE: Do not turn steering again until wheel has been installed.

5. Gently pry the center cap from the steering wheel center.

NOTE: Pry from the bottom edge of the cap.

6. Loosen the steering wheel bolt (18) approximately 1/4 inch (6mm). Do not remove the bolt (Figure 7-1,
Page 7-2).

7. Remove the steering wheel. See following NOTE.

NOTE: The steering wheel has a tapered hex fitting. A steering wheel puller (CCI P/N 102061201) may be
required to remove the steering wheel.

7.1. Place the puller anvil (4) through the top opening of the steering wheel.

7.2. Insert the anvil feet through the two slots in the base plate (marked “B”) (5).

7.3. Rotate the anvil screw (6) clockwise until the base plate contacts the bottom of the steering wheel
at the steering column (Figure 7-2, Page 7-2).

7.4. Use a 1/2-inch drive air impact wrench to tighten the anvil screw (6) until the steering wheel
releases from the steering shaft.

7.5. Remove the steering wheel nut (18) and the steering wheel from the steering column.
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Steering Wheel Removal, Continued: 

STEERING WHEEL INSTALLATION
1. Install the steering wheel on the hex portion of the steering shaft. Align the hex fitting of the wheel with

the steering column shaft (Figure 7-1, Page 7-2).
2. Install the steering wheel bolt, and tighten the bolt to 13 ft-lb (17.6 N·m).

3. Install the steering wheel center cap, and align the snap tabs on the cap with provisions in the wheel.

4. Gasoline vehicles: Connect the spark plug wire.

5. Connect the battery cables, positive (+) cable first, and tighten the hardware to 12 ft-lb (16 N·m). Coat
terminals with Battery Terminal Protector Spray (CCI P/N 1014305).

STEERING COLUMN

See General Warning, Section 1, Page 1-1.

STEERING COLUMN REMOVAL
1. Turn the key switch OFF, and place the Forward/Reverse handle in the NEUTRAL position. Chock the

wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-1.

3. Remove the steering wheel. See Steering Wheel Removal on page 7-1.
4. Remove the dashboard. See Dashboard Removal, Section 4, Page 4-4.
5. Remove the front body. See Front Body Removal, Section 4, Page 4-5.
6. Loosen the top bolt from the steering column shaft at the universal joint (Figure 7-4, Page 7-3).
7. Remove the bottom bolt from the rack and pinion shaft at the universal joint.

8. Remove the three nuts from the steering column mount bolts.

NOTE: Bolts are pressed into the steering column mount bracket.

9. Remove the steering column, and pull the shaft up through the hole in the splash guard.

Figure 7-1   Steering Wheel Puller Figure 7-2   Steering Wheel Puller
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STEERING COLUMN INSTALLATION
1. Slide the steering column through the frame opening and down through the hole in the splash guard. 

2. Position the steering column against the dash mounting plate, and install new locknuts. Tighten the hard-
ware to 22 ft-lb (30 N·m).

3. Align the flat portion of the shaft with the bolt side of the universal joint. See following NOTES.

NOTE: The end of the pinion is designed to fit only one way. Align the universal joint coupling with the pin-
ion.

4. Install the universal joint coupling bolt at the pinion shaft, and tighten the hardware to 18 ft-lb (24 N·m).

NOTE: Be sure to tighten the bolt at the universal joint on the rack and pinion shaft first.

5. Tighten the steering column coupling bolt to 18 ft-lb (24 N·m).

6. Install the front body. See Front Body Installation, Section 4, Page 4-5.

7. Install the dashboard. See Dashboard Installation, Section 4, Page 4-4.

8. Install the steering wheel. See Steering Wheel Installation on page 7-2.

9. Gasoline vehicles: Connect the spark plug.

10. Connect the battery cables, positive (+) cable first, and tighten the hardware to 12 ft-lb (16 N·m). Coat
terminals with Battery Terminal Protector Spray (CCI P/N 1014305).

RACK AND PINION

See General Warning, Section 1, Page 1-1.

RACK AND PINION REMOVAL
1. Chock the rear wheels, set the park brake, loosen the front wheel lug nuts, and lift the front of the vehicle

with a chain hoist or floor jack. See WARNING “Lift only one end...” in General Warning, Section 1,
Page 1-2.

2. Place jack stands under the outer front frame beams, and lower the vehicle onto the stands.
See Figure 6-2, Section 6, Page 6-6.

Figure 7-3   Steering Column Assembly Figure 7-4   Steering Universal Joint
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Rack and Pinion Removal, Continued:

3. Remove the front wheels.

4. Remove the outer drag link ball joints from the upright assemblies and inspect for excessive wear and
seal damage (Figure 7-5, Page 7-4).

5. Loosen the bolts on the steering universal joint that secure the steering column shaft and the rack and
pinion shaft.

6. Remove the rack and pinion spline bolt, and slide the universal joint up on the steering column shaft away
from the rack and pinion splined shaft.

7. Remove the four bolts from the rack and pinion steering assembly mounting bracket. Remove the rack
and pinion assembly and the tie-rod assembly (Figure 7-6, Page 7-4).

RACK AND PINION INSTALLATION
1. Apply a light coat of anti-seize lubricant to the splined portion of the pinion shaft to minimize corrosion.

2. Position the rack and pinion base next to the mounting bracket, and install the four bolts. Tighten the
hardware to 23 ft-lb (31 N·m) (Figure 7-6, Page 7-4).

3. Slide the universal joint down over the pinion. Align the flat-way on the pinion with the bolt path on the
universal joint.

4. Install the universal bolt on the pinion shaft and tighten to 18 ft-lb (24 N·m).

5. Tighten the universal joint bolt on the steering column to 18 ft-lb (24 N·m).

6. Install both outer drag link ball joints, and advance the bolt approximately 6 threads. Do not tighten the
jam nuts. Jam nuts will be tightened during alignment.

7. Install the outer drag link ball joints on each upright, and tighten the hardware to 70 ft-lb (95 N·m)
(Figure 7-5, Page 7-4).

8. Align the front wheels, and adjust the toe-in and camber. See Wheel Alignment on page 7-11.

9. Adjust the outer drag link jam nuts, and tighten the hardware to 21 ft-lb (28.4 N·m).

10. Adjust the inner drag link jam nuts, and tighten the hardware to 21 ft-lb (28.4 N·m).

11. Remove the vehicle jack stands, and lower the vehicle to the ground.

Figure 7-5   Drag Link Ball Joint Figure 7-6   Rack and Pinion Bolts



STEERING AND FRONT SUSPENSION Rack and Pinion

2005 XRT 1500/Carryall 294 Gasoline and Diesel Vehicle Maintenance and Service Manual Page 7-5

7

RACK AND PINION DISASSEMBLY
1. Remove the rack and pinion and drag link assembly. See Rack and Pinion Removal on page 7-3.

2. Remove the two outer ball joints from the drag links (Figure 7-7, Page 7-5).

3. Remove both drag links (19) (Figure 7-8, Page 7-5).

4. Remove both bellows clamps (metal clamps or plastic wire ties) (Figure 7-9, Page 7-5). See following
NOTE.

NOTE: If the dust seal bellows are secured with a metal clamp, remove the clamp. Do not reuse the clamp
when the rack and pinion is reassembled. Use a plastic wire tie to secure the dust seal bellows.

5. Remove the two hex nuts from the inner ball-joint ends, and remove both of the dust seal bellows.

6. Remove the rack screw nut (8), rack guide screw (7), rack guide pressure spring (6), and the rack guide
(5) (Figure 7-16, Page 7-8).

7. Remove the dust seal (Figure 7-10, Page 7-6).
8. Remove the snap ring (4) (Figure 7-11, Page 7-6).

Figure 7-7   Drag Link Ball Joint Figure 7-8   Drag Link

Figure 7-9   Dust Bellows Clamp

19
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Rack and Pinion Disassembly, Continued:

9. Install the universal joint on the pinion, and place a fork or a large open-end wrench under the universal
joint (Figure 7-12, Page 7-6). Gently pry the pinion from the housing.

10. Remove the U-joint from the pinion.

11. If the pinion ball bearing has been damaged, remove the C-type stop ring (16) (Figure 7-11, Page 7-6),
and use a press to remove the bearing (Figure 7-13, Page 7-6).

12. Inspect the bushing (17) and needle bearing (14) for excessive wear. If wear is excessive, replace the
complete rack and pinion steering assembly (Figure 7-16, Page 7-8).

13. Inspect the inner ball joints for wear (Figure 7-16, Page 7-8). If either is excessively worn, replace both
ball joints.

13.1. Secure the rack and housing assembly in a vise (Figure 7-14, Page 7-7). See following CAU-
TION.

Figure 7-10   Remove Dust Seal Figure 7-11   Remove Pinion Snap Ring

Figure 7-12   Remove Pinion from Housing Figure 7-13   Remove Pinion Gear
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CAUTION

• Use wood blocks between the rack and the jaws of the vise to protect the rack from damage.

13.2. Tap the flange out of the notch in the rack (Figure 7-15, Page 7-7).
13.3. Remove the ball joint from the rack.

14. Remove the rack (2) from the housing (1) (Figure 7-16, Page 7-8).

Figure 7-14   Secure Racks Figure 7-15   Remove Inner Ball Joints
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Figure 7-16   Steering Gear Assembly
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RACK AND PINION ASSEMBLY

1. Apply a liberal amount of EP grease to the teeth of the rack (2), then slide the rack through the bushing
(17) and housing (1) (Figure 7-16, Page 7-8).

CAUTION

• In step 2, do not press against the outer race of the bearing.

2. If the pinion bearing (15) was removed, grease a new bearing before installation. Press the new bearing
onto the pinion shaft, and exert all pressure on the inner race. Then install the C-type stop ring (16). See
preceding CAUTION.

3. Install the pinion (3) and bearing (15) assembly into the housing (1). Ensure the gear teeth in the rack
(2) will mesh with the gear teeth on the pinion. It may be necessary to rotate the rack slightly and lightly
tap the pinion-bearing assembly with a rubber mallet. See following CAUTION.

CAUTION

• Do not force the pinion-bearing assembly into the housing. The gear teeth or the small
bearing could be damaged.

4. Install the snap ring (4).

5. Use a socket to apply pressure evenly, and press in a new dust seal (Figure 7-17, Page 7-9).

6. Apply a small amount of grease to the rack guide (5) where it contacts the rack (2) (Figure 7-16,
Page 7-8).

7. Install the ball joints (9) onto the rack (2). Secure the rack in a vise with wood blocks between the rack
and the jaws of the vise to protect the rack from damage, and tighten the ball joints to 60 ft-lb (81 N·m)
(Figure 7-20, Page 7-10).

8. Tap a flange into the notch on the rack.

9. Place a few drops of Loctite 222 on the threads of the screw (7) (Figure 7-18, Page 7-9).

Figure 7-17   Press In Dust Seal Figure 7-18   Rack and Pinion Adjustment
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Rack and Pinion Assembly, Continued:

10. Install the rack guide (5), pressure spring (6), and screw (7). Thread-in the screw until it bottoms out, and
then unscrew it 1/4 turn (Figure 7-16, Page 7-8).

11. Insert a 3/8-inch, 1/4-drive deep-well socket into the steering column end of the universal joint (2), and
tighten the bolts (1) to 15 ft-lb (20.3 N·m) (Figure 7-19, Page 7-10).

12. Connect a torque wrench to the 3/8-inch deep-well socket, and measure the resistance of the rack and
pinion. Rotational resistance should measure 7 to 15 in-lb (0.8 to 1.7 N·m).

13. If the measured resistance is not 7 to 15 in-lb (0.8 to 1.7 N·m), adjust the screw (7) until the setting is cor-
rect. Tighten the nut (8) to 28 ft-lb (38 N·m) (Figure 7-18, Page 7-9). See following NOTE.

NOTE: When the nut (8) is tightened, make sure the screw (7) adjustment does not change (Figure 7-18,
Page 7-9).

14. Install the two dust seal bellows (10) (Figure 7-9, Page 7-5).

15. Secure the bellows with new bellows clamps or wire ties.

16. Apply a light coat of anti-seize lubricating compound to the inner ball joint threads to minimize corrosion.

17. Loosely install and advance the two nuts and drag links to the inner ball joint (Figure 7-8, Page 7-5).
Nuts will be tightened during the toe-in adjustment procedure. See Toe-in Measurement on page 7-12.

18. Apply a light coat of anti-seize lubricating compound to the drag link threads.

19. Loosely install the two nuts and drag link ball joints. Advance the ball joints and nuts onto the drag link
ends (Figure 7-7, Page 7-5). Nuts will be tightened during the toe-in adjustment procedure. See Toe-in
Measurement on page 7-12.

20. Install the rack and pinion assembly. See Rack and Pinion Installation on page 7-4.

Figure 7-19   Adjust Rack and Pinion Resistance Figure 7-20   Install Inner Ball Joint
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FRONT SUSPENSION

See General Warning, Section 1, Page 1-1.

WHEEL ALIGNMENT
Wheel alignment consists of adjusting the toe-in and camber of the front wheels. See Toe-in Measurement
on page 7-12. Also See Camber Measurement on page 7-11. Always adjust the toe-in first, and then adjust
the camber. See following NOTE.

NOTE: Before any front suspension adjustments are made, inspect components for wear or damage and
repair or replace as necessary.

Camber Measurement
1. On a level, hard, and smooth surface roll the vehicle forward, then stop. Make sure the front wheels are

pointed straight ahead. See following NOTE.

NOTE: Do not turn the steering wheel again during this procedure.

2. Use a large carpenter’s square and position it a few inches (cm) away from the center of one wheel
(Figure 7-21, Page 7-12).

3. Measure distance (A) between the edge of the square and a top location on the inside bead of the wheel
rim. Record that measurement. See following NOTE.

NOTE: Do not measure against the wheel rim edge or tire sidewall. Both of these can have variations in
their surfaces that will result in inaccurate dimensions.

4. Measure distance (B) in the same method as distance (A), using the same reference on a bottom location
on the inside bead of the wheel. Record that measurement. See following NOTE.

NOTE: If dimension (A) is greater that dimension (B), the camber is negative. A positive camber dimension
is desirable, with dimension (A) being less than dimension (B).

5. The camber for this vehicle should be from 0.166 inch (4.2 mm) minimum to 0.275 inch (7.0 mm) max-
imum. See following NOTE.

NOTE: A good average dimension for this specification is 1/4-inch (6.3 mm) camber on each wheel.

Camber Adjustment
1. Locate the bolts that secure the flat camber adjustment bar in position at the underside of the lower A-

arm. Loosen the bolts just enough to allow the bar to move with some resistance (Figure 7-22,
Page 7-12).

2. Insert the cam tool (CCI P/N 102447101) into the adjustment slot on the lower A-arm assembly.

3. Rotate the cam tool to adjust the bar until the desired dimension is achieved and the camber position is
positive.

4. Tighten the camber adjustment bar bolts to 53 ft-lb (72 N·m).

5. Check the measurement on the camber, and repeat steps 1 through 4 if necessary.

6. Repeat steps 1 through 5 for the remaining front wheel.
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Camber Adjustment, Continued: 

Toe-in Measurement
1. On a level surface, roll the vehicle forward, then stop. Make sure the front wheels are pointed straight

ahead. See following NOTE.

NOTE: Do not turn the steering wheel again during this procedure.

2. Mark each front tire at the center of the tread face that is facing the rear of the vehicle. The marks should
be at the same height as the center of each hub. Measure the distance between the marks.

3. Roll the vehicle forward one-half wheel revolution until the marks appear on the forward facing surfaces
of the tires at the same height as the center of each hub. Measure the distance between the marks
(Figure 7-23, Page 7-12). See following NOTE.

NOTE: The front measurement must be less than the rear measurement.

4. Subtract the front face tire measurement from the rear face tire measurement. Proper toe-in is 3/8-inch
(9.5 mm) ± 3/8-inch (9.5 mm). 

Toe-in Adjustment
1. Loosen the jam nuts on both ends of each drag link (Figure 7-24, Page 7-12).

Figure 7-21   Measure Camber Figure 7-22   Adjust Camber

Figure 7-23   Measure Toe-in Figure 7-24   Adjust Toe-in

B

A
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2. Rotate both of the drag links equally. To increase the toe-in, rotate both drag links counterclockwise. To
decrease the toe-in, rotate both drag links clockwise. Maintain an equal distance from the ball joint to the
end of the threads on each drag link (Figure 7-25, Page 7-13).

3. Tighten the jam nuts to 21 ft-lb (28 N·m).

4. Check the toe-in, and repeat the adjustment procedure if necessary.

5. After the toe-in adjustment is complete, the steering wheel should be at the center of its travel. If not,
remove and correct the position so it is as close to center as possible. See Steering Wheel Installation
on page 7-2.  

FRONT SUSPENSION COMPONENTS

See General Warning, Section 1, Page 1-1.

STEERING UPRIGHT REMOVAL
1. Chock the rear wheels, set the park brake, loosen the front wheel lug nuts, and lift the front of the vehicle

with a chain hoist or floor jack. See WARNING “Lift only one end...” in General Warning, Section 1,
Page 1-2.

2. Loosen the front wheel spindle nut.

3. Place jack stands under the outer front frame beams, and lower the vehicle onto the stands.
See Figure 6-2, Section 6, Page 6-6.

4. Remove the front tire and wheel.

5. Remove the front brake caliper. See Front Brake Pad and Caliper Removal, Section 6, Page 6-5.

6. Rest the brake caliper on the A-arm. Ensure that there is no strain on the brake hose. See following
WARNING.

ý WARNING

• Strain on the brake hose or the brake hose fittings can result in damage to the line or fittings
and cause a leak in the hydraulic system, diminished brake performance, or brake failure.

Figure 7-25   Adjust Both Drag Links

Both drag links should be
adjusted to an equal distance. 
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Steering Upright Removal, Continued:

7. Remove the shock absorber.

7.1. Remove the bolt from the top mount of the shock absorber. See following NOTE.

NOTE: It may be necessary to place a floor jack under the A-arm assembly and raise it slightly to relieve
pressure from the top shock absorber bolt.

7.2. Separate the shock from the top mount.

7.3. Remove the two bolts and locknuts from the bottom shock mount, and remove the shock absorber.

8. Remove the drag link ball joint from the upright assembly (Figure 7-26, Page 7-14).

9. Remove the axle spindle locknut that secures the wheel hub, disc, and upright.

10. Remove the lower and upper ball joint locknut.

11. Swing the lower A-arm down, and separate the brake rotor and upright from the half-shaft and the upper
ball joint.

Figure 7-26   Drag Link Ball Joint

Figure 7-27   Lower Ball Joint Figure 7-28   Upper Ball Joint
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12. Repeat steps 5 through 11 for the remaining front wheel if necessary.

13. Align the front wheels, and adjust the toe-in and the camber. See Wheel Alignment on page 7-11.

UPPER A-ARM REMOVAL

1. Chock the rear wheels, set the park brake, loosen the front wheel lug nuts, and lift the front of the vehicle
with a chain hoist or floor jack. See WARNING “Lift only one end...” in General Warning, Section 1,
Page 1-2.

2. Loosen the front wheel spindle nut.

3. Place jack stands under the outer front frame beams, and lower the vehicle onto the stands.
See Figure 6-2, Section 6, Page 6-6.

4. Remove the front tire and wheel.

5. Remove the brake line bracket from the A-arm.

6. Remove the two bolts and locknuts from the bottom mount of the shock absorber, and remove the shock
absorber.

7. Remove the nut from the ball joint (Figure 7-28, Page 7-14).

8. Remove the front and rear bolts, washers, and flanged locknuts from the A-arm and frame.

9. Remove the A-arm from the frame and bushings.

Upper Ball Joint Removal

1. Inspect the ball joint. Replace the ball joint if it is worn, loose, or the rubber boot has been damaged.

1.1. Remove the C-clip from the top of the ball joint and A-arm casting.

1.2. Push or drive-out the ball joint on the threaded shaft side. See following NOTE.

NOTE: The ball joint shaft is tapered and initially may require extra force to release it from the casting.

2. Repeat step 1 for the remaining side if necessary.

Figure 7-29   Upper Front A-Arm Attachment Figure 7-30   Upper Rear A-Arm Attachment
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Upper Ball Joint Installation
1. Install a new ball joint onto the A-arm. Verify that the C-clip is seated in the groove of the A-arm.

UPPER A-ARM INSTALLATION
1. Install a new A-arm if necessary.

2. Install new A-arm frame bushings. See following NOTE.

NOTE: The urethane bushings fit tightly. It may be necessary to press them into place. Use the assembly
bolts and large flat washers to draw the bushings together in the frame brackets.

3. Slide the A-arm over the frame bushings, and locate the bolt alignment.

4. Install new bolts, washers, and new flanged locknuts in both the front and rear frame attachments.
Tighten the hardware to 40 ft-lb (54 N·m).

5. Secure the brake line bracket to the A-arm, and tighten the hardware to 11 ft-lb (15 N·m).

6. Repeat steps 1 through 5 for the remaining side if necessary.

7. Align the front wheels, and adjust the toe-in and the camber. See Wheel Alignment on page 7-11.

LOWER A-ARM REMOVAL
1. Chock the rear wheels, set the park brake, loosen the front wheel lug nuts, and lift the front of the vehicle

with a chain hoist or floor jack. See WARNING “Lift only one end...” in General Warning, Section 1,
Page 1-2.

2. Loosen the front wheel spindle nut.

3. Place jack stands under the outer front frame beams, and lower the vehicle onto the stands.
See Figure 6-2, Section 6, Page 6-6.

4. Remove the front tire and wheel.

5. Remove the bolt, washer, and flanged locknut from the lower A-arm and frame. 

6. Remove the A-arm from the frame and the bushings.  

Figure 7-31   Ball Joint C-Clip
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Lower Ball Joint Removal

1. Inspect the ball joint. Replace the ball joint if it is worn, loose, or if the rubber boot is damaged.

1.1. Remove the C-clip from the top of the ball joint and A-arm casting.

1.2. Push or drive-out the ball joint on the threaded shaft side. See following NOTE.

NOTE: The ball joint shaft is tapered and initially may require extra force to release it from the casting.

Do not loosen, adjust, or remove the adjustable plate that secures the lower ball joint unless it must
be replaced. If the adjustment plate is replaced, loosened, or moved, the camber adjustment must
be re-aligned.

2. Repeat step 1 for the remaining side if necessary.

Lower Ball Joint Installation

1. Install a new ball joint onto the A-arm. Be sure that the C-clip is seated in the groove of the A-arm.

LOWER A-ARM INSTALLATION

1. Install a new A-arm if required.

2. Install a new ball joint onto the A-arm. Be sure that the C-clip is seated in the groove of the A-arm
(Figure 7-31, Page 7-16).

3. Install new A-arm frame bushings (Figure 7-33, Page 7-17). See following NOTE.

NOTE: The urethane bushings fit tightly. It may be necessary to press them into place. Use the assembly
bolts and large flat washers to draw the bushings together in the frame brackets.

4. Slide the A-arm over the frame bushings, and locate the bolt alignment.

5. Install a new bolt, washer, and new flanged locknut. Tighten the hardware to 53 ft-lb (72 N·m).

6. Repeat steps 1 through 5 for the remaining side if necessary.

7. Align the front wheels, and adjust the toe-in and the camber. See Wheel Alignment on page 7-11.

Figure 7-32   Lower A-Arm Attachment Figure 7-33   A-Arm Frame Bushings
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FRONT COIL-OVER SHOCK ABSORBER REMOVAL

The vehicles are equipped with front coil-over shock absorbers. Standard models are equipped with front
shock absorbers and coil-over springs designed for standard-duty service. Heavy-duty front shock absorbers
and coil-over springs are available as an option for heavy-duty service.

In both standard- and heavy-duty service vehicles, the front shock absorbers and coil-over springs are the
same. The difference between the two is determined by the location where the coil spring is nested on the
shock absorber body. Ensure the correct spring position is used when the front shock absorbers are removed
and replaced.

1. Chock the rear wheels, and set the park brake. Loosen the lug nuts on both front wheels, and lift the front
of the vehicle with a chain hoist or floor jack. See WARNING “Lift only one end...” in General Warning,
Section 1, Page 1-2.

2. Place jack stands under the lower A-frame plate, and lower the vehicle onto the jack stands
(Figure 7-34, Page 7-18).

3. Remove the lug nuts, and remove the tires and wheels.

4. Place a floor jack under the lower A-arm at the lower ball joint, and raise the jack just enough to allow
the A-arm assembly to rest on the jack.

5. Remove the flange-head bolts and flanged locknuts from the bottom of the shock mount. Separate the
bottom of the shock absorber from the top A-arm assembly (Figure 7-35, Page 7-19).

6. Remove the bolt, flat washer, and flanged locknut from the top of the shock mount. Remove the shock
absorber. See following NOTE.

NOTE: Note the coil spring position of the front shock absorber. Coil springs on new front shock absorbers
may need to be adjusted to the same position. 

7. Repeat steps 3 through 6 for the remaining shock absorber.   

Figure 7-34   Jack Stand Placement
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FRONT COIL-OVER SHOCK ABSORBER INSTALLATION
The vehicles are equipped with coil-over shock absorbers. The coil springs can be adjusted. Ensure the cor-
rect spring position is used when the front coil-over shock absorbers are removed and replaced. See follow-
ing NOTE.

NOTE: When front shock absorbers are installed, ensure both front shock absorbers have identical part
numbers.

Note the adjustment position of the coil-over spring. New front coil-over shock absorbers should be
adjusted to the same position coil spring location as the previous shock absorbers. Use the adjust-
ment position of the existing shock absorbers as a reference.

1. Install the top of the shock mount on the vehicle frame with a bolt, flat washer, and flange-head locknut.
Tighten the hardware to 73 ft-lb (99 N·m) (Figure 7-36, Page 7-19).

2. Install the bottom of the shock mount on the upper A-arm with two new flange-head bolts and flange-
head locknuts. Tighten the hardware to 22 ft-lb (30 N·m) (Figure 7-35, Page 7-19).

3. Remove the floor jack.
4. Install the front tire and wheel. Finger-tighten the lug nuts.
5. Raise the vehicle, and remove the jack stands.
6. Tighten the lug nuts to 87 ft-lb (118 N·m).
7. Repeat steps 1 through 6 for the remaining shock absorber.

STEERING UPRIGHT INSTALLATION
1. Slide the upright and wheel hub assembly onto the splined half shaft spindle. See following NOTE.

NOTE: Apply a small amount of anti-seize compound to the splined front spindle before it is installed.

2. Loosely secure a large flat washer and new locknut to the spindle.

3. Install the lower ball joint onto the upright lower tab (Figure 7-27, Page 7-14).
4. Install a new locknut, and tighten the hardware to 18 ft-lb (24 N·m).

5. Install the upper ball joint on the upright upper tab (Figure 7-28, Page 7-14).
6. Install a new locknut, and tighten the hardware to 18 ft-lb (24 N·m).

7. Install the drag link ball joint on the tab (Figure 7-26, Page 7-14).

Figure 7-35   Front Shock Bottom Mount Figure 7-36   Front Shock Top Mount
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Steering Upright Installation, Continued:
8. Secure the top end of the shock absorber to the frame with a new flanged bolt and a new locknut. Tighten

the bolt to 73 ft-lb (99 N·m).

9. Secure the bottom end of the shock absorber to the A-arm with new flanged bolts and new flanged lock-
nuts. Tighten the hardware to 22 ft-lb (30 N·m).

10. Install the caliper assembly on the upright with lock-patch hex head bolts, and tighten the hardware to 16
ft-lb (22 N·m).

11. Install the tire and wheel, and finger-tighten the lug nuts.

12. Lower the vehicle.

13. Tighten the lug nuts to 65 ft-lb (88 N·m).

14. Tighten the spindle nut and washer to 150 ft-lb (203 N·m).

15. Align the front wheels, and adjust the toe-in and the camber. See Wheel Alignment on page 7-11.
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SECTION 8 – WHEELS AND TIRES

ý DANGER

• See General Warning, Section 1, Page 1-1.

ý WARNING

• See General Warning, Section 1, Page 1-1.

GENERAL INFORMATION

The front and rear tires on this vehicle are different sizes for the all-terrain All-Trail tread design. The front tire
is 23 x 8.00-12 and the rear tire size is 23 x 10.50-12.

The AT 489 design front and rear mud tires are 23 x 8.00-12. However, the tread design is directional, and the
tires are designated driver-side and passenger-side mounting (Figure 8-1, Page 8-1).

The wheels for this vehicle are designed for very rough terrain. They are not interchangeable with any other
similar wheel design provided on other Club Car utility vehicles.

• Keep tires properly inflated as follows:

• Keep lug nuts properly tightened to 65 ft-lb (88 N·m).

• Keep the front end properly aligned and adjusted.

• Inspect the brake hoses at all four wheels. The hoses should not come in contact with any component.

• Check the park brake cables. The cables should not come in contact with the tires or wheels.

NOTE: Small holes in the tire can be plugged with a standard automotive tubeless tire repair kit available
at auto supply stores.

Tires must be removed and installed from the valve stem side of the rim.

All-Trail all-terrain tread 20 - 22 psi (1.38 - 1.52 Bars)

AT 489 mud tread 20 - 22 psi (1.38 - 1.52 Bars)

Figure 8-1   Tire Rotation

DIRECTION 
OF FORWARD 

ROTATION
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WHEELS

See General Warning, Section 1, Page 1-1.

WHEEL REMOVAL
1. Slightly loosen the lug nuts on the wheel to be removed.

2. Raise the end of the vehicle from which the wheel is to be removed. Make sure the wheels are off the
ground. See WARNING “Lift only one end of the vehicle...” in General Warning, Section 1,
Page 1-1.

3. Remove the lug nuts and remove the wheel.

WHEEL INSTALLATION
1. Install the wheel(s), and use a crisscross pattern to tighten the lug nuts until they are snug. See following

NOTE.

NOTE: AT 489 tires are directional. For optimum performance on muddy terrain, install all four tires as
shown (Figure 8-1, Page 8-1).

2. Lower the vehicle, and use a crisscross pattern to finish tightening the lug nuts to 65 ft-lb (88 N·m).
3. Inspect the brake hoses at the front wheels. When the steering wheel is turned all the way from left to

right and back again, the hoses should not come in contact with any component, especially the wheels
or tires.

4. Check the park brake cables. The cables should not come in contact with either of the rear wheels or
tires.

TIRES
See General Warning, Section 1, Page 1-1.

TIRE REMOVAL

NOTE: Tires must be removed and installed from the valve stem side of the rim.

1. Remove the tire and wheel assembly from the vehicle. See Wheel Removal on page 8-2.

2. Remove the valve cap and valve core, and allow air to escape from the tire.

3. Use a tire machine to remove the tire from the rim.

TIRE INSTALLATION
1. Use a tire machine to install the new tire on the rim.

2. Install the valve core.

3. Adjust the air pressure in the tire to the recommended pressure, and immerse the wheel and tire assem-
bly in water to make sure there are no leaks. See General Information on page 8-1.

4. Install the valve cap.

5. Install the wheel. See Wheel Installation on page 8-2.
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SECTION 9 – REAR SUSPENSION

ý DANGER

• See General Warning, Section 1, Page 1-1.

ý WARNING

• See General Warning, Section 1, Page 1-1.

REAR COIL-OVER SHOCK ABSORBER

See General Warning, Section 1, Page 1-1.

The vehicles are equipped with rear coil-over shock absorbers. Standard models are equipped with rear
shock absorbers and coil-over springs designed for standard-duty service. Heavy-duty rear shock absorbers
and coil-over springs are available as an option for heavy-duty service. Unlike the front shock absorbers and
coil-over springs, the rear standard-duty and heavy-duty shock absorbers are designed differently. See fol-
lowing NOTE.

NOTE: The standard-duty and heavy-duty rear shock absorber bodies look identical, but they are different
in design internally.

The part number for standard-duty rear shock absorbers is different than the part number for heavy-duty rear
shock absorbers. Ensure that the correct rear shock absorbers and coil-over springs are used for the vehicle’s
load service option when the rear shock absorbers are removed and replaced. 

Rear Shock Absorber Removal
1. Chock the front wheels, and loosen both rear wheel lug nuts. Lift the rear of the vehicle with a chain hoist

or floor jack. See WARNING “Lift only one end...” in General Warning, Section 1, Page 1-2.

2. Place jack stands under the rear portion of the frame tubes, and lower the vehicle onto the stands
(Figure 9-1, Page 9-2). 

3. Remove the lug nuts from the wheels, and remove the tires and wheels.

4. Position the floor jack under the center of the hitch frame, and raise the jack arm until the pad touches
the hitch frame.

5. Remove the hydraulic line rubber grommet from the brake line bracket (Figure 9-2, Page 9-2).

6. Remove the bottom bolt, flat washer, and flanged locknut.

7. Remove the top bolt, flat washer, and flanged locknut.

8. Remove the coil-over shock absorber. See following NOTE.

NOTE: Note the adjustment position of the coil-over spring. New coil-over shock absorbers should be
adjusted to the same position coil spring location as the previous shock absorbers.

Use the adjustment position of the existing shock absorbers as a reference.

9. Repeat steps 5 through 8 for the remaining shock absorber.
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Rear Shock Absorber Removal, Continued:

Rear Shock Absorber Installation
Ensure that the adjustment position of the coil spring on the new shock absorber is the same as the previous
shock absorber. Use the adjustment position on the coil spring from the previous shock absorbers as a refer-
ence. See following NOTE.

NOTE: When shock absorbers are installed, ensure both shock absorbers have identical part numbers.

1. Install the top bolt, flat washer, and a new locknut. Tighten the hardware to 73 ft-lb (99 N·m).

2. Secure the bottom of the shock mount to the driver side axle frame bracket with a bolt, flat washer, rubber
grommet bracket, and a new locknut. Tighten the hardware to 73 ft-lb (99 N·m).

3. Install the hydraulic line rubber grommet in the shock bracket.
4. Install the rear tire and wheel. Finger-tighten the lug nuts.
5. Repeat steps 1 through 4 for the remaining rear coil spring and shock.
6. Raise the vehicle, and remove the jack stands.
7. Lower the floor jack from the hitch frame.
8. Tighten the lug nuts on both wheels to 65 ft-lb (88 N·m).

SWING ARMS

See General Warning, Section 1, Page 1-1.

SWING ARM REMOVAL
1. Remove the rear axle. See Rear Axle Removal, Section 14, Page 14-8.
2. Remove the rue pin, locknut and washer from the swing arm pivot bolt (Figure 9-3, Page 9-3).
3. Remove the swing arm bolt and grease fitting (Figure 9-4, Page 9-3). See following NOTE.

NOTE: Do not hammer against the threaded end of the swing arm bolt.

4. Remove the swing arm.

Figure 9-1   Locate Rear Jack Stands Figure 9-2   Remove Lower Driver-Side Shock Bolt
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5. Remove the urethane bushings and teflon impregnated steel sleeves from the swing arms.

6. Remove the urethane bushings from the swing arm brackets on the frame.

SWING ARM INSTALLATION
1. Replace the urethane bushings in the swing arm brackets on the frame.

2. Install new teflon impregnated steel sleeves into new swing arm urethane bushings.

3. Install the urethane bushings and teflon impregnated sleeves (as an assembly) into the swing arms.

NOTE: The urethane bushings fit tight. Use a heavy soap compound, light grease, or STP oil treatment on
the outside surface of the urethane bushings to reduce friction during installation. 

4. Position the swing arm between the frame brackets and bracket bushings with the axle pad face down.
Slide the swing arm pivot bolt into place with the grease pin to the inside of the vehicle frame (Figure 9-4,
Page 9-3). See following NOTE and CAUTION.

NOTE: It may be necessary to tap the bolt into place. If so, remove the grease fitting before tapping or
hammering the bolt end.

CAUTION

• Do not hammer or drive against the grease fitting.

5. Install the washer and locknut on the pivot bolt and tighten to 14 ft-lb (18 N·m) (Figure 9-3, Page 9-3).
6. Attach a new rue pin to the pivot bolt.

7. Install the rear axle. See Rear Axle Installation, Section 14, Page 14-10.

Figure 9-3   Swing Arm Bolt, Nut and Rue Pin Figure 9-4   Swing Arm Bolt Grease Fitting
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SECTION 10 – PERIODIC MAINTENANCE

ý DANGER

• See General Warning, Section 1, Page 1-1.

ý WARNING

• See General Warning, Section 1, Page 1-1.

PERIODIC SERVICE SCHEDULE

See General Warning, Section 1, Page 1-1.

ý WARNING

• Service, repairs, and adjustments must be made per instructions in this maintenance and
service manual.

NOTE: If the vehicle is constantly subjected to heavy use or severe operating conditions, the preventive
maintenance procedures should be performed more often than recommended in the periodic ser-
vice and lubrication schedules.

Both the Periodic Service Schedule and the Periodic Lubrication Schedule must be followed to
keep the vehicle in optimum operating condition.
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PERIODIC SERVICE SCHEDULE

REGULAR INTERVAL SERVICE

Daily service by owner
or trained technician

Engine

Check engine oil level; add if necessary. 
See Engine Oil Level Check on 
page 10-7.

Diesel vehicles: Check engine coolant; 
add if necessary. See Engine Coolant 
Level Check on page 10-13.

Fuel filters
Diesel vehicles: Drain water from fuel 
filter. See Draining Water from Fuel 
Filter on page 10-13.

Brakes

Check brake fluid; add if necessary. 
Check brake pedal for proper operation. 
See Performance Inspection in the 
vehicle owner’s manual.

Monthly service by owner
or trained technician

Engine

Check engine circulating air passage; 
visually inspect unshrouded area around 
engine exhaust for grass and debris and 
clean if necessary. 
Diesel vehicles: Check for grass and 
debris around the radiator.

Tires
Check air pressure and adjust if 
necessary. See Section 8 – Wheels and 
Tires.

Transmission and differentials

Check lubricant levels. Add if necessary. 
See Lubrication Level Check for Front 
Differential, Transmission, and Rear 
Differential on page 10-11.

General vehicle Wash engine compartment and underside
of vehicle. Do not wash engine when hot.

Semiannual service by trained 
technician only
(or every 50 hours of operation, 
whichever comes first) Battery

Clean terminals and wash dirt from 
casing; check electrolyte level. Add 
distilled water if necessary. See Battery 
on page 12a-16 (gasoline vehicles) or 
Battery on page 12b-20 (diesel 
vehicles).

Front wheel alignment and toe-in Check and adjust if necessary. See Wheel 
Alignment on page 7-11.

Electrical wiring and connections Check for tightness and damage.

Brake system

Inspect master cylinder, brake lines, and 
hoses for damage or leakage.

Check park brake cables for damage; 
replace if necessary.

Check brake pads and discs; replace if 
necessary. See Section 6 – Hydraulic 
and Park Brake Systems.

Periodic Service Schedule continued on next page...
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ý WARNING

• If any problems are found during scheduled inspection or service, do not operate the vehicle
until repairs are made. Failure to make necessary repairs could result in fire, property
damage, severe personal injury, or death.

Annual service by
trained technician only
(or every 100 hours of operation, 
whichever comes first)

Engine

Check for leaks around gaskets, fill plugs, 
etc.

Gasoline vehicles: Inspect, clean, and 
gap spark plug; replace if necessary. See 
authorized Club Car dealer or trained 
technician for service.

Diesel vehicles: Check the v-belt for 
proper tension or damage. Adjust or 
replace if necessary.

Diesel vehicles: Change engine coolant. 
See Engine Coolant Change on 
page 15-1.

Radiator
Diesel vehicles: Check clamps for 
tightness; check hoses for cracks. 
Replace if necessary.

Engine air intake system

Replace air filter element. See Air Filter 
Replacement on page 13a-25 (gasoline 
vehicles) or page 13b-25 (diesel 
vehicles).

Check clamps for tightness; check hose 
for cracks.

General vehicle Check for loose hardware and tighten if 
necessary.

Fuel filters Replace. Dispose of used filters properly.

1000 hours of operation
Brake system

Replace park brake cable and clean 
ratchet teeth. See Park Brake Cable 
Installation on page 5-5.

PERIODIC SERVICE SCHEDULE

REGULAR INTERVAL SERVICE
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PERIODIC LUBRICATION SCHEDULE

PERIODIC LUBRICATION SCHEDULE

REGULAR INTERVAL SERVICE LUBRICATION
POINTS RECOMMENDED LUBRICANT

Gasoline vehicle:
First change 20 hours.
Diesel vehicle:
First change 50 hours.
Additional change for both
every 100 hours of 
operation or annually, 
whichever comes first.

Change engine oil and oil filter

Gasoline vehicles: 1 qt., 25 oz. (1.7 L) 
with filter
Diesel vehicles: 3 qt. (2.8 L) with filter 
See Oil Viscosity on page 10-11.

Monthly by owner or 
trained technician Driveshaft Chassis Lube (EP NLGI Grade 2)

Semiannually by owner
or trained technician (every 
50 hours of operation)

Check/add brake fluid Use only DOT 5 (silicone) brake fluid

Rear suspension (2 fittings) Chassis Lube (EP NLGI Grade 2)

First change 50 hours –
additional change 
every 100 hours of 
operation or annually, 
whichever comes first

Change front differential lubricant 5 oz. (150 mL) Mobil 424, Exxon Hydraul 
560, or Esso Hydraul 56 lubricant

First change 50 hours –
additional change 
every 300 hours of opera-
tion or annually, whichever 
comes first

Change rear differential lubricant 20 oz. (600 mL) Mobil 424, Exxon Hydraul 
560, or Esso Hydraul 56 lubricant

Change transmission lubricant 20 oz. (600 mL) Mobil 424, Exxon Hydraul 
560, or Esso Hydraul 56 lubricant

1

2

3

4

5

6

7
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Figure 10-1   Lubrication Points – Gasoline Vehicles

Figure 10-2   Lubrication Points – Diesel Vehicles
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BRAKE FLUID RESERVOIR

See General Warning, Section 1, Page 1-1.

The brake fluid reservoir (1) is located under the dashboard (Figure 10-3, Page 10-6). Raise the access
panel located on top of the dashboard to check the brake fluid level.

When checking the brake fluid, also inspect the following:

• The presence of brake fluid on the exterior surface of the master cylinder indicates a leak.

• The brake fluid reservoir diaphragm (located in the cap) should not have holes or other damage.

BRAKE FLUID
Brake fluid level should be within 1/4-inch (6 mm) from the top of the reservoir (Figure 10-4, Page 10-6)
(Numbered sections indicate: 1 - Full Level, 2 - Safe Level and 3 - Low Level). Also, brake fluid should be
clean with no residue in the bottom of the reservoir or other evidence of contamination.

ý CAUTION

• Use only DOT 5 (silicone) brake fluid. Use of any other type brake fluid is not recommended.

ENGINE OIL

See General Warning, Section 1, Page 1-1.
Even though the low oil warning light on the instrument panel should illuminate if the oil level becomes low, the
engine oil level should be checked daily. The vehicle should be on a level surface when the oil is checked. Do
not overfill with oil.

OIL PRESSURE – GASOLINE ENGINE
The gasoline engine has an oil filter that is mounted on a bracket next to the back side of the front panel. Inlet
and outlet oil-carrying hoses enable oil circulation to and from the engine. See following NOTE.

NOTE: The normal oil pressure value stated in the Honda engine manual is 28 psi. However, the remote
filter design causes oil pressure to be 18 psi, which is normal for this type of oil circulation design.

Figure 10-3   Brake Fluid and Coolant Access Door Figure 10-4   Brake Fluid Reservoir

1
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ENGINE OIL LEVEL CHECK
1. Remove the oil level dipstick from the oil filler tube and wipe oil from the dipstick (Figure 10-5, Page 10-7

or Figure 10-6, Page 10-7). See following CAUTION.

ý CAUTION

• Do not remove dipstick while engine is running.

2. Check oil level by fully inserting the dipstick into the tube and immediately removing it.

3. If the oil level is at or below the low level mark on the dipstick gauge, add oil until the level is between
low and full levels (safe level).

ENGINE OIL AND FILTER CHANGE
Engine oil and oil filter should be changed after the first 20 hours of operation (gasoline) or 50 hours of oper-
ation (diesel). After that, they should be changed every 100 hours of operation or annually, whichever comes
first.

Engine Oil Draining
1. Turn the key switch to the OFF position and remove the key. Place the Forward/Reverse handle in the

NEUTRAL position. Chock the front wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
Section 1 – Safety on page 1-2.

3. Remove the oil filler cap to allow the oil to drain properly.

4. Position a pan designed for oil changes under the drain plug (1) (Figure 10-7, Page 10-8 or Figure 10-9,
Page 10-8).

5. From the underside of the vehicle, use a socket- or box-end (do not use an open-end) wrench to remove
the drain plug (1). Turn the plug counterclockwise and drain the engine oil into the pan. See following
WARNING.

Figure 10-5   Engine Oil Level Check – 
Gasoline Vehicles

Figure 10-6   Engine Oil Level Check – 
Diesel Vehicles
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Engine Oil Draining, Continued:

ý WARNING

• Do not attempt to change engine oil when the engine is hot or even warm. Hot engine oil can
cause skin burns.

• Wear safety glasses or approved eye protection when servicing the vehicle. Wear rubber
gloves when handling oil drain plug, oil filter, and oil drain pan.

6. Clean the oil drain plug threads with solvent to remove oil and oil residue. Make sure that the compres-
sion washer remains on the drain plug. Inspect the compression washer and replace if necessary.

7. Use a socket- or box-end (do not use an open-end) wrench to replace the oil drain plug. Turn the plug
clockwise and tighten to 29 ft-lb (40 N·m) for gasoline vehicles, 31 ft-lb (42 N·m) for diesel vehicles.

Figure 10-7   Engine Oil Drain Plug and Pan – 
Gasoline Vehicles

Figure 10-8   Replace Engine Oil Filter – 
Gasoline Vehicles

Figure 10-9   Engine Oil Drain Plug and Oil Filter – 
Diesel Vehicles
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Engine Oil Filter Change
1. Drain the engine oil. See Engine Oil Draining on page 10-7.
2. Place the oil drain pan under the engine oil filter (2) (Figure 10-8, Page 10-8 or Figure 10-9,

Page 10-8).
3. Remove the engine oil filter. Turn it counterclockwise and drain the residual oil in the filter port and filter

into the oil drain pan. See following NOTE.

NOTE: An oil drip guard can be used to prevent excess oil from dripping onto the engine base plate. Use
an empty quart (1 L) container and cut the bottom off at an angle, then slide the open area of the
container up and under the oil filter before removal. Position the port of the plastic container so oil
will be directed into the oil pan (Figure 10-10, Page 10-9). A drip guard can be made by folding a
piece of cardboard, thin metal, or plastic under the oil filter, forming a channel to direct the filter port
oil into the drain pan.

Dispose of used oil according to the environmental laws and regulations for your area.

Figure 10-10   Remove Engine Oil Filter Figure 10-11   Coat Rubber Seal

USED OIL FILTER

OIL DRIP GUARD
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Engine Oil Filter Change, Continued:

4. Use a clean, lint-free rag to wipe the oil filter port flange surface clean where the oil filter gasket seats.

5. To help seal the new oil filter to the engine oil filter port flange, apply a light coat of white lithium NLGI
Number 2 grease (Dow Corning® BR2-Plus or equivalent) or new engine oil to the rubber seal around
the outside surface of the filter before attaching it to the oil filter port (Figure 10-11, Page 10-9). Install
a new oil filter (gas: CCI P/N 102443401, diesel: CCI P/N 102628401) onto the engine oil filter mounting
bracket. See following NOTE.

NOTE: Use only Club Car oil filters designed for your engine.

6. Tighten the oil filter by hand 2/3 turn after gasket contact. Do not use a band wrench or channel lock pli-
ers.

Engine Oil Filling

1. Add engine oil; use a funnel or pour spout to direct the oil into the opening (Figure 10-12, Page 10-10
or Figure 10-13, Page 10-10). With filter change, the engine requires 1 qt., 25 oz. (1.7 L) of oil per
change for gasoline vehicles and 3 qt. (2.8 L) for diesel vehicles. Refer to oil viscosity guidelines for
selection of oil grade (Figure 10-14, Page 10-11 or Figure 10-15, Page 10-11).

2. Connect the battery cables, positive (+) cable first, and tighten the hardware to 12 ft-lb (16 N·m). Coat
terminals with Battery Terminal Protector Spray (CCI P/N 1014305).

3. With the Forward/Reverse handle in the NEUTRAL position, start and run the engine for a few minutes.
Observe both the drain plug and the oil filter from under the vehicle and watch for oil leaks. If a leak is
detected, check the tightness of the oil filter and drain plug. Tighten, repair, and/or replace components
as necessary.

4. Remove the dipstick and check the engine oil as a final step. Replace the dipstick.

Figure 10-12   Add Engine Oil – Gasoline Vehicles Figure 10-13   Add Engine Oil – Diesel Vehicles
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OIL VISCOSITY
Choose the viscosity according to the temperature as shown in the appropriate oil viscosity chart
(Figure 10-14, Page 10-11 or Figure 10-15, Page 10-11). See following NOTE.

NOTE: Use engine oil with API classification SJ for gasoline engines and CF for diesel engines.

Using multi-grade oils (5W-20, 10W-30, and 10W-40) will increase oil consumption. If multi-grade oil is used,
check the oil level more frequently.

GEARCASE LUBRICATION

NOTE: Dispose of used oil according to the environmental laws and regulations for your area.

LUBRICATION LEVEL CHECK FOR FRONT DIFFERENTIAL, TRANSMISSION, AND 
REAR DIFFERENTIAL
Each gearcase component is equipped with two oil port plugs (1 and 2) (Figure 10-16, Figure 10-17, and
Figure 10-18). When the vehicle is on a level surface, use the level indicator hole (upper plug) (1) as a lubri-
cant level indicator. Lubricant level should be even with the bottom of level indicator hole (1).

LUBRICATION CHANGE FOR FRONT DIFFERENTIAL, TRANSMISSION, AND REAR 
DIFFERENTIAL
Use the lower plug (2) for drainage (Figure 10-16, Figure 10-17, and Figure 10-18). Remove both plugs to
allow the lubricant to drain faster. See preceding NOTE.

Front differential:

Clean and install the drain plug (2) and washer before filling the front differential with new lubricant
(Figure 10-16, Page 10-12). Tighten the drain plug to 9 ft-lb (12 N·m). Use a funnel when filling the gearcase
through the lubricant level indicator hole (1). See Periodic Lubrication Schedule on page 10-4. Tighten the
level indicator plug to 10 ft-lb (14 N·m).

Figure 10-14   Oil Viscosity Chart – Gasoline Figure 10-15   Oil Viscosity Chart – Diesel
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Lubrication Change for Front Differential, Transmission, and Rear Differential, Continued:

Transmission:

Clean and install the drain plug (2) before filling the transmission with new lubricant (Figure 10-17,
Page 10-12). Tighten the drain plug to 8 ft-lb (11 N·m). Remove the fill plug on the top of the transmission
case and use a funnel when filling with lubricant. See Periodic Lubrication Schedule on page 10-4. Apply
Loctite 567 to the threads of the fill plug and tighten to 21 ft-lb (28 N·m).

Check the level of lubricant at the level indicator plug (1). Apply Loctite 567 to the threads of the level indicator
plug and tighten to 21 ft-lb (28 N·m).

Rear differential:

Clean and install the drain plug (2) and washer before filling the rear differential with new lubricant
(Figure 10-18, Page 10-12). Tighten the drain plug to 8 ft-lb (10.8 N·m). Use a funnel when filling the rear dif-
ferential through the lubricant level indicator hole (1). See Periodic Lubrication Schedule on page 10-4.
Apply Loctite 567 to the threads of the level indicator plug and tighten to 21 ft-lb (28 N·m).

Figure 10-16   Front Differential Lubrication Level Figure 10-17   Transmission Lubrication Level

Figure 10-18   Rear Differential Lubrication Level
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ENGINE COOLANT – DIESEL VEHICLES

See General Warning, Section 1, Page 1-1.

ENGINE COOLANT LEVEL CHECK
The coolant reserve tank is located under the dashboard next to the brake fluid reservoir (Figure 10-3,
Page 10-6). Raise the access panel located on top of the dashboard to check the coolant level before every
operation.

1. Check the coolant level of the reserve tank (2). If the coolant is at or below the LOW mark, add water until
level reaches the FULL mark. If a leak is detected, have it checked by a trained technician. See follow-
ing WARNING.

ý WARNING

• Hot! Coolant reserve tank is pressurized. Do not remove cap when engine is hot.

FUELING INSTRUCTIONS

See General Warning, Section 1, Page 1-1.

ý DANGER

• Turn key switch to the OFF position before fueling.
• Never pour fuel into the fuel tank when the engine is hot or while it is running.
• To avoid electric arc caused by static electricity, the fuel storage/pumping device must be

grounded. If the pump is not grounded, the vehicle must be grounded to the pump before and
during the fueling operation.

• To avoid the possibility of fire, clean up any spilled fuel before operating the vehicle.

1. Remove the fuel cap and fill the tank with fuel. Gasoline vehicles have a black fuel cap; diesel vehicles
have a green fuel cap. See preceding DANGER and following NOTE.

NOTE: Gasoline vehicles: Use unleaded gasoline only. Whenever possible, avoid using oxygenated
fuels and fuels that are blended with alcohol.

Diesel vehicles: Use only diesel fuel grade no. 2 with a cetane rating of 45 or higher.

2. Replace the fuel cap. Ensure that the cap is tightened securely.
3. Clean any spilled fuel from the cap or around the fuel cap area.

DRAINING WATER FROM FUEL FILTER
Diesel Vehicles Only
Water should be drained from the fuel filter daily. The fuel filter is mounted on a plate by the lower seat support
panel (Figure 10-19, Page 10-14).

1. Position a pan under the fuel filter.
2. Lift the passenger-side seat.
3. Locate the valve (1) on the underside of the filter. Turn the valve clockwise until water begins to stream

from the filter.
4. Drain the water until it changes color (to fuel). See following WARNING.
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Draining Water from Fuel Filter, Continued:

ý WARNING

• Clean up spilled fuel. Keep sparks and flames away from the vehicle and service area. Failure
to heed this warning could result in an explosion or fire, resulting in severe personal injury or
death.

5. Close the valve by rotating it counterclockwise until the valve is firmly sealed.

6. To resupply the filter with fuel, turn the key switch to the ON position for 10 seconds. See following
NOTE.

NOTE: Dispose of water according to the environmental laws and regulations for your area.

BATTERY
For periodic battery maintenance, see Battery on page 12a-16 (gasoline vehicles) or page 12b-20
(diesel vehicles).

Figure 10-19   Fuel Filter

1
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SECTION 11A – TROUBLESHOOTING AND 
ELECTRICAL SYSTEM: GASOLINE VEHICLES

ý DANGER

• See General Warning, Section 1, Page 1-1.

ý WARNING

• See General Warning, Section 1, Page 1-1.

TROUBLESHOOTING GUIDE

The following troubleshooting guide will be helpful in identifying operating difficulties should they occur. The
guide includes the symptom, probable cause(s) and suggested checks.

TROUBLESHOOTING GUIDE

SYMPTOM POSSIBLE CAUSES REFER TO

Engine does not start easily. Spark plug is partially fouled or in poor 
condition

See the Honda GX620 engine manual 
(CCI P/N 102615401).

Spark plug wire is damaged or loose See the Honda GX620 engine manual 
(CCI P/N 102615401).

Intermittent ignition coil failure See the Honda GX620 engine manual 
(CCI P/N 102615401).

Low cylinder compression See the Honda GX620 engine manual 
(CCI P/N 102615401).

Water or dirt in the fuel system
and/or carburetor;
dirty or clogged fuel filter

Fuel System, Section 13a, Page 13a-7

Carburetor improperly adjusted See the Honda GX620 engine manual 
(CCI P/N 102615401).

Starter failure See the Honda GX620 engine manual 
(CCI P/N 102615401).

Carburetor solenoid failure Test Procedure 21 – Carburetor Solenoid 
Circuit on page 11a-30

Diode 2 failed open Test Procedure 9B – Diode 2 on wire 40 
on page 11a-20

Diode 3 failed open Test Procedure 9C – Diode 3 on wire 45 
on page 11a-21

Troubleshooting Guide continued on next page...
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Engine starts but does not run 
smoothly. Spark plug is fouled or in poor condition See the Honda GX620 engine manual 

(CCI P/N 102615401).

Spark plug wire is damaged or loose See the Honda GX620 engine manual 
(CCI P/N 102615401).

Intermittent ignition coil failure

Test Procedure 15 – Ignition Spark on 
page 11a-27, Test Procedure 16 – Engine 
Kill Wire on page 11a-27, and Test 
Procedure 17 – Grounded Kill Wire on 
page 11a-28

Water or dirt in the fuel system
and/or carburetor;
dirty or clogged fuel filter

Fuel System on page 13a-7

Fuel pump malfunction; fuel pressure to 
carburetor too low Fuel System on page 13a-7

Engine turns but fails to start. Fuel tank is empty Fuel System on page 13a-7

Fuel line or filters clogged Fuel System on page 13a-7

Fouled spark plug Section 13a – Gasoline Engine, Muffler, 
Fuel System, and Clutches

Spark plug wire damaged or loose Section 13a – Gasoline Engine, Muffler, 
Fuel System, and Clutches

Engine flooded with fuel as result of 
excess choking

See owner’s manual, Controls and 
Indicators. See Choke.

Fuel pump malfunction or failure Fuel System on page 13a-7

Ignition coil failure

Test Procedure 15 – Ignition Spark on 
page 11a-27, Test Procedure 16 – Engine 
Kill Wire on page 11a-27, and Test 
Procedure 17 – Grounded Kill Wire on 
page 11a-28

Kill circuit grounded Test Procedure 17 – Grounded Kill Wire 
on page 11a-28

Carburetor solenoid failure Test Procedure 21 – Carburetor Solenoid 
Circuit on page 11a-30

Improper idle governor adjustment Fuel System on page 13a-7

Engine overheats. Fan screen is partially blocked or plugged See the Honda GX620 engine manual 
(CCI P/N 102615401).

Governor is improperly adjusted Fuel System on page 13a-7

Carburetor is too lean; check main jet size See the Honda GX620 engine manual 
(CCI P/N 102615401).

Engine pre-ignites. Excessive carbon deposits on piston head 
or in combustion chamber

See the Honda GX620 engine manual 
(CCI P/N 102615401).

Spark plug heat range is incorrect See the Honda GX620 engine manual 
(CCI P/N 102615401).

Unsuitable or contaminated fuel Fuel System on page 13a-7

Troubleshooting Guide continued on next page...

TROUBLESHOOTING GUIDE
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Loss of engine power. Exhaust valve is restricted with carbon 
deposit

See the Honda GX620 engine manual 
(CCI P/N 102615401).

Muffler or exhaust pipe restricted with 
carbon or other substance Exhaust System on page 13a-5

Ignition coil failure Test Procedure 15 – Ignition Spark on 
page 11a-27

Air filter is dirty or clogged Air Filter Replacement on page 13a-25

Governor is improperly adjusted Fuel System on page 13a-7

Throttle linkage out of adjustment Engine Control Linkages on page 13a-17

Low cylinder compression See the Honda GX620 engine manual 
(CCI P/N 102615401).

Spark plug failed See the Honda GX620 engine manual 
(CCI P/N 102615401).

Restricted fuel flow Fuel System on page 13a-7

Clutches are not backshifting properly Clutches on page 13a-30

Spark plug fouls repeatedly. Incorrect plug See the Honda GX620 engine manual 
(CCI P/N 102615401).

Unsuitable fuel, or incorrect (rich) fuel 
mixture Fuel System on page 13a-7

Spark plug wire is damaged See the Honda GX620 engine manual 
(CCI P/N 102615401).

Dirt entering combustion chamber Fuel System on page 13a-7

Ignition coil failed See the Honda GX620 engine manual 
(CCI P/N 102615401).

Rings are heavily worn, low cylinder 
pressure

See the Honda GX620 engine manual 
(CCI P/N 102615401).

Carburetor floods. Inlet valve or seat is leaking,
dirty, worn, or damaged

See the Honda GX620 engine manual 
(CCI P/N 102615401).

Float is damaged and filled with gasoline See the Honda GX620 engine manual 
(CCI P/N 102615401).

Carburetor vent is clogged See the Honda GX620 engine manual 
(CCI P/N 102615401).

Float needle valve not functioning
properly

See the Honda GX620 engine manual 
(CCI P/N 102615401).

Starter fails to operate. Starter control circuit is
not operating

Test Procedure 6 – Starter Control Circuit 
on page 11a-14

Start relay failure Test Procedure 7 – Start Relay on 
page 11a-15

Fuse is blown Test Procedure 2 – Fuse on page 11a-11

Battery is dead Test Procedure 1 – Battery on page 11a-9

Charge coil failed Test Procedure 13 – Charge Coil on 
page 11a-25

Troubleshooting Guide continued on next page...
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Starter fails to operate, continued. Loose or broken wire in charge coil circuit Test Procedure 13 – Charge Coil on 
page 11a-25

Voltage Regulator failure Test Procedure 14 – Voltage Regulator on 
page 11a-26

Starter solenoid or starter motor failure Test Procedure 6 – Starter Control Circuit 
on page 11a-14

Key switch failure Test Procedure 4 – Key Switch (Starter 
Circuit) on page 11a-13

Cylinder and/or crankcase flooded with 
fuel

See the Honda GX620 engine manual 
(CCI P/N 102615401).

Neutral switch failure (failed open) Test Procedure 10 – Neutral Switch 
(Transmission) on page 11a-24

Transmission shifter linkage is binding or 
is out of adjustment

Forward/Reverse Shifter Cable 
Adjustment on page 14-17

Diode 5 failed open Test Procedure 9E – Diode 5 on wire 65 
on page 11a-22

Charge coil does not charge battery. Loose or broken wire in charge coil circuit Test Procedure 13 – Charge Coil on 
page 11a-25

Charge coil is shorted (failed closed) Test Procedure 13 – Charge Coil on 
page 11a-25

25-amp fuse is blown Test Procedure 2 – Fuse on page 11a-11

Voltage Regulator failure Test Procedure 14 – Voltage Regulator on 
page 11a-26

Battery failure Test Procedure 1 – Battery on page 11a-9

Transmission does not engage or 
disengage smoothly.

Transmission shifter linkage is binding or 
is out of adjustment

Forward/Reverse Shifter Cable 
Adjustment on page 14-17

Idle RPM Setting is set too high Fuel System on page 13a-7

Insufficient (low) level of lubricant or 
wrong type of lubricant in transmission Gearcase Lubrication on page 10-11

Internal gears are damaged or worn
See the Engines and Drivetrain 
Components manual (CCI P/N 
102396501).

Excessive vehicle vibration. Engine mounting nuts or bolts are loose Section 13a – Gasoline Engine, Muffler, 
Fuel System, and Clutches

Misaligned muffler mounting clamp Exhaust System on page 13a-5

Damaged drive belt Clutches on page 13a-30

Damaged drive clutch Clutches on page 13a-30

Damaged driven clutch Clutches on page 13a-30

RPM setting is incorrect Engine RPM Adjustment on page 13a-24

Torque converter does not shift 
smoothly.

Drive belt is worn, cracked, glazed, or 
frayed Drive Belt Removal on page 13a-31

Drive clutch malfunction Drive Clutch Cleaning and Inspection on 
page 13a-33

Troubleshooting Guide continued on next page...

TROUBLESHOOTING GUIDE

SYMPTOM POSSIBLE CAUSES REFER TO
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Torque converter does not shift 
smoothly (continued). Driven clutch malfunction Drive Clutch Cleaning and Inspection on 

page 13a-33

Governor is sticking
See the Engines and Drivetrain 
Components manual (CCI P/N 
102396501).

Engine won’t stop running. Kill circuit wire is disconnected from the 
ignition coil

Test Procedure 16 – Engine Kill Wire on 
page 11a-27

Key switch failure Test Procedure 18 – Key Switch (Engine 
Kill Circuit) on page 11a-29

Low oil warning light stays on. Oil level sensor failure See the Honda GX620 engine manual 
(CCI P/N 102615401).

Shorted wire harness wire(s) Test Procedure 22 – Low Oil Warning 
Light Circuit on page 11a-32

Hour meter does not function. Failed low oil warning light or oil pressure 
sensor

Test Procedure 22 – Low Oil Warning 
Light Circuit on page 11a-32

Oil pressure switch failed closed See the Honda GX620 engine manual 
(CCI P/N 102615401).

Failed hour meter Test Procedure 26 – Hour Meter on 
page 11a-35

Hour meter adds increments with key 
switch ON and engine not running. Oil pressure switch failed open See the Honda GX620 engine manual 

(CCI P/N 102615401).

Front differential does not engage front 
wheels.

Failed front drive gearcase engagement 
coil

Test Procedure 12 – Front Drive Gearcase 
Coil on page 11a-25

Failed differential relay Test Procedure 8 – Differential Relay on 
page 11a-17

Neutral switch failure (failed closed) Test Procedure 10 – Neutral Switch 
(Transmission) on page 11a-24

Failed front gearcase
See the Engines and Drivetrain 
Components manual (CCI P/N 
102396501).

10-amp fuse blows repeatedly. Diode 1 failed closed Test Procedure 9A – Diode 1 on wire 32 
on page 11a-19

Diode 6 failed closed Test Procedure 9F – Diode 6 on wire 71 
on page 11a-23

25-amp fuse blows repeatedly. Diode 7 failed closed Test Procedure 9G – Diode 7 on wire 57 
on page 11a-23

Starter motor engages when key switch 
is in the ON position. Diode 2 failed closed Test Procedure 9B – Diode 2 on wire 40 

on page 11a-20

Engine can be started while Forward/
Reverse handle is in the FOWARD or 
REVERSE position.

Diode 4 failed closed Test Procedure 9D – Diode 4 on wire 64 
on page 11a-21

Bed lift does not function Bed lift motor failed Test Procedure 29 – Bed Lift Motor on 
page 11a-38

Bed lift switch failed Test Procedure 30 – Bed Lift Switch on 
page 11a-39

Bed lift circuit breaker failed Test Procedure 31 – Bed Left Circuit 
Breaker on page 11a-40

TROUBLESHOOTING GUIDE

SYMPTOM POSSIBLE CAUSES REFER TO
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WIRING DIAGRAM

Figure 11a-1   Wiring Diagram for Gasoline Carryall 294 and XRT 1500 Vehicles (Front)
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Figure 11a-2   Wiring Diagram for Gasoline Carryall 294 and XRT 1500 Vehicles (Rear)
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TEST PROCEDURES

INDEX OF TEST PROCEDURES
1. Battery

2. Fuse

3. Ground Cables

4. Key Switch (Starter Circuit)

5. Key Switch (Accessory Terminal)

6. Starter Control Circuit

7. Start Relay

8. Differential Relay

9. Wire Harness Diodes

10. Neutral Switch (Transmission)

11. Wire Continuity

12. Front Drive Gearcase Coil

13. Charge Coil

14. Voltage Regulator

15. Ignition Spark

16. Engine Kill Wire

17. Grounded Kill Wire

18. Key Switch (Engine Kill Circuit)

19. Reverse Warning Buzzer Limit Switch

20. Reverse Warning Buzzer

21. Carburetor Solenoid Circuit

22. Low Oil Warning Light Circuit

23. 12-Volt Power Point

24. Fuel Level Sending Unit

25. Fuel Gauge

26. Hour Meter

27. Light Switch

28. Voltage at Headlight Socket

29. Bed Lift Motor

30. Bed Lift Switch

31. Bed Left Circuit Breaker
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TEST PROCEDURE 1 – BATTERY
See General Warning, Section 1, Page 1-1.

ý DANGER

• Due to the danger of an exploding battery, wear a full face shield and rubber gloves when
working around a battery.

• Battery – Explosive gases! Do not smoke. Keep sparks and flames away from the vehicle and
service area. Ventilate when charging or using in an enclosed space. Wear a full face shield
and rubber gloves when working on or near batteries. For added protection, cover top of the
battery when servicing the vehicle.

• Battery – Poison! Contains acid! Causes severe burns! Avoid contact with skin, eyes, or
clothing.
- External: Flush with water. Call a physician immediately.
- Internal: Drink large quantities of milk or water. Follow with milk of magnesia or vegetable

oil. Call a physician immediately.
- Eyes: Flush with water for 15 minutes. Call a physician immediately.

NOTE: The battery must be properly maintained and fully charged in order to perform the following test
procedures. Battery maintenance procedures, including watering information and allowable min-
eral content, can be found in Section 12a of this manual. See Battery, Section 12a, Page 12a-16.

Test Procedure 1A – Hydrometer Test
A hydrometer (CCI P/N 1011478) measures the specific gravity of battery electrolyte. The higher the specific
gravity, the higher the state of charge of the battery. A fully charged battery should read between 1.250 and
1.280 at 80 °F (27 °C). Never add acid to the battery to obtain a higher specific gravity (Figure 11a-3,
Page 11a-10). See following CAUTION.

CAUTION

• Do not allow battery acid from battery caps or hydrometer to drip onto the vehicle body.
Battery acid will cause permanent damage. Wash off immediately.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Check for loose or corroded battery terminal connections. Clean, tighten and replace connections as
necessary.

3. Be sure that the battery has sufficient water to cover the plates by approximately 1/2-inch (13 mm) and
is fully charged before the test. If water must be added, recharge the battery before performing the
hydrometer test (Figure 11a-4, Page 11a-10).

4. Remove the vent cap.

5. Use a battery thermometer (CCI P/N 1011767) to record the electrolyte temperature of a center cell.

6. Use a hydrometer, and slowly draw an electrolyte sample (Figure 11a-3).
7. Ensure the float rises off the bottom. Adjust the electrolyte level so that the float rides free of the bottom

but does not strike the bottom of the rubber bulb. Remove the hydrometer from the cell and release pres-
sure from the bulb.

8. Hold the hydrometer vertically, and ensure that the float does not contact the sides of the glass tube. Hold
the hydrometer at eye level and read the scale at the level of electrolyte (Figure 11a-3, Page 11a-10).



TROUBLESHOOTING AND ELECTRICAL SYSTEM: GASOLINE VEHICLES Test Procedures

Page 11a-10 2005 XRT 1500/Carryall 294 Gasoline and Diesel Vehicle Maintenance and Service Manual

11A

Test Procedure 1A – Hydrometer Test, Continued:
9. Record the reading.

10. Return the electrolyte to the cell from which it was taken. Replace vent cap.
11. Repeat steps 4 through 10 on all cells.

Hydrometer Calibration
Most hydrometers are calibrated to read correctly at 80 °F (27 °C). The readings obtained as described above
must be corrected for temperature. For each 10 °F (5.6 °C) above 80 °F (27 °C), add 0.004 to the reading. For
each 10 °F (5.6 °C) below 80 °F (27 °C), subtract 0.004 from the reading.

Interpreting the Results of the Hydrometer Test
Use the following table to determine the approximate state of charge:

If the difference between the cells is 0.020 or more, the low cell should be suspected of poor performance. It
may require a catch-up charge or it may be a weak cell. When the variations between cells reach 0.050 or
more, the battery should be replaced.

Test Procedure 1B – Voltage Test
1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock

the wheels.
2. Check for loose or corroded battery terminal connections. Clean, tighten and replace connections as

necessary.
3. Set the multimeter to the 20 VDC setting.

Figure 11a-3   Hydrometer Test Figure 11a-4   Battery Electrolyte Level
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4. Measure the voltage across the battery terminals. If the reading is less than 12.4 volts, or if the lowest
specific gravity reading from the hydrometer test is less than 1.225, recharge the battery. If battery volt-
age is greater than 12.4 volts and specific gravity is greater than 1.225, the problem is not with the bat-
tery. If the battery does not reach 12.4 volts, or if the specific gravity of a cell is still less than 1.225 after
charging, replace the battery. See following NOTE.

NOTE: A fully charged battery that is in good condition should have a specific gravity of at least 1.225 in
all cells, and the difference in the specific gravity of any two cells should be less than 50 points.
Open-circuit voltage, the battery voltage with no electrical load, should be at least 12.4 volts.

Test Procedure 1C – Load Test

NOTE: Ensure that the battery is fully charged before performing the following test procedure.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Check for loose or corroded battery terminal connections. Clean, tighten and replace connections as
necessary.

3. Connect a 160-ampere load tester to the battery posts. See following NOTE.

NOTE: If a load tester is not available, a load can be placed on the battery by removing the spark plug
wires and activating the starter motor. If this method is used, the voltage must be read when the
starter motor is turning. See following CAUTION.

CAUTION

• Activating the starter for more than a few seconds could result in damage to the starter motor,
the starter, and/or the flywheel gears.

4. Turn the load tester switch to the ON position.

5. Read the battery voltage after the load tester has been turned ON for 15 seconds. The minimum accept-
able battery voltage for proper engine starting is approximately 9.6 VDC.

6. If the battery voltage is acceptable, or if the electrical problem continues after the battery has been
replaced, test the electrical circuits.

7. If the voltage reading exceeds 9.6 volts at 70 °F (21 °C) (electrolyte temperature), check the starter. See
the Honda GX620 engine manual (CCI P/N 102615401). See also the following NOTE.

NOTE: Record the voltage reading at 70 °F (21 °C). At lower electrolyte temperatures, the voltage reading
will be lower.

8. If the reading is less than 9.6 volts at 70 °F (21 °C) (electrolyte temperature), check the battery electrolyte
in each cell. See Test Procedure 1A – Hydrometer Test on page 11a-9.

TEST PROCEDURE 2 – FUSE
See General Warning, Section 1, Page 1-1.
The fuse block is located on the electrical component mounting plate (Figure 11a-5, Page 11a-12).

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-1.
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Test Procedure 2 – Fuse, Continued:

3. Remove the electrical component cover.

4. Ensure the wires are connected correctly and are tight. If they are not, rewire or tighten as necessary.

5. Remove the fuse to be tested from the fuse block.

6. Set a multimeter to 200 ohms, and connect the probes to the fuse terminals. The reading should indicate
continuity. If there is no continuity, determine and repair the cause of the fuse failure. Replace the failed
fuse with a new, properly rated fuse. See following WARNING.

ý WARNING

• If a fuse is blown, determine the cause of the failure and make necessary repairs before a new,
properly rated fuse is installed. If a fuse with a greater amperage rating is used as a
replacement, damage to the vehicle’s electrical system may occur. See Figure 11a-1, Page
11a-6 and Figure 11a-2, Page 11a-7.

TEST PROCEDURE 3 – GROUND CABLES

See General Warning, Section 1, Page 1-1.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-1.

3. Check the frame ground connection for loose connections and damaged terminals (Figure 11a-6,
Page 11a-13). Repair or replace as required.

4. Check the negative (–) battery terminal and 6-gauge black wire (w81) for damage. Repair or replace as
required.

Figure 11a-5   Electrical Component Mounting Plate
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5. Check the engine ground for a loose connection and damaged terminals where the two 6-gauge black
wires (w81 and w82) are connected to the engine block (under the starter) (Figure 11a-7, Page 11a-13).
Repair or replace as required.

6. Set the multimeter to 200 ohms.

7. Check for continuity between the 6-gauge wire (w81) terminal that was disconnected from the negative
(–) battery terminal, and the frame.

8. Check for continuity between the 6-gauge wire (w81) terminal that was disconnected from the negative
(–) battery terminal, and the engine.

9. The readings obtained in the previous steps should indicate continuity. If any of the readings are incor-
rect, clean and tighten wire connections. If the connections are good and the reading is incorrect, repair
or replace the wire.

TEST PROCEDURE 4 – KEY SWITCH (STARTER CIRCUIT)

See General Warning, Section 1, Page 1-1.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-1.

3. Remove the instrument panel. See Instrument Panel Removal, Section 12a, Page 12a-4.

4. Ensure that the key switch connector is connected correctly and is tight. If it is not, repair or replace as
necessary.

5. Turn the key switch ON. Place the red (+) probe of the multimeter on the (B) terminal and the black (–)
probe on the (L) terminal of the key switch. The reading should indicate continuity. If the reading does not
indicate continuity, replace the key switch (Figure 11a-8, Page 11a-14). See Key Switch Removal,
Section 12a, Page 12a-6.

Figure 11a-6   Frame Ground Figure 11a-7   Engine Ground (Under Starter)
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Test Procedure 4 – Key Switch (Starter Circuit), Continued:

6. With the key switch still in the ON position, place the red (+) probe of the multimeter on the (B) terminal
and the black (–) probe on the (S) terminal of the key switch. The reading should indicate no continuity.
If the reading indicates continuity, replace the key switch. See Key Switch Removal, Section 12a,
Page 12a-6. If the reading does not indicate continuity, leave the probes connected and proceed to step
7.

7. Turn and hold the key switch in the START position. The reading should indicate continuity. If the reading
does not indicate continuity, replace the key switch (Figure 11a-9, Page 11a-14). Place the red (+) probe
of the multimeter on the (B) terminal and the black (–) probe on the (L) terminal of the key switch, the
reading should indicate continuity. If either reading does not indicate continuity, replace the key switch.
See Key Switch Removal, Section 12a, Page 12a-6.

TEST PROCEDURE 5 – KEY SWITCH (ACCESSORY TERMINAL)
See General Warning, Section 1, Page 1-1.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-1.

3. Remove the instrument panel. See Instrument Panel Removal, Section 12a, Page 12a-4.

4. Ensure that the key switch connector is connected correctly and is tight. If it is not, repair or replace as
necessary.

5. Turn the key switch to the ON position. With the multimeter set to 200 ohms, place the red (+) probe on
the (B) terminal and the black (–) probe on the (L) terminal of the key switch (Figure 11a-8,
Page 11a-14). The reading should indicate continuity. If the reading does not indicate continuity, replace
the key switch. See Key Switch Removal, Section 12a, Page 12a-6.

TEST PROCEDURE 6 – STARTER CONTROL CIRCUIT
See General Warning, Section 1, Page 1-1.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the 16-gauge green wire (w58) from the starter solenoid coil to prevent the vehicle from unin-
tentionally starting (Figure 11a-10, Page 11a-15). See following WARNING.

Figure 11a-8   Key Switch Test – Accessory Terminal Figure 11a-9   Key Switch Test – Starter Circuit
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ý WARNING

• Failure to disconnect the wire from the solenoid coil could result in an unexpected engine
start when performing this test.

3. Set the multimeter to 20 VDC.

4. Place the probes to measure the voltage between the 16-gauge green wire (w58) terminal and the frame
ground (Figure 11a-11, Page 11a-15).

5. Monitor the multimeter. The reading should indicate 0 volts with the key in the OFF and ON positions. The
reading should indicate approximately 12 VDC when the key is in the START position.

6. If the readings differ from those described in step 5, perform the following test procedures:

• Check the battery. See Test Procedure 1 – Battery on page 11a-9.

• Check the 25-amp fuse. See Test Procedure 2 – Fuse on page 11a-11.

• Check the start relay. See Test Procedure 7 – Start Relay on page 11a-15.

• Check diode 7. See Test Procedure 9G – Diode 7 on wire 57 on page 11a-23.

• Check the neutral switch on the transmission housing. See Test Procedure 10 – Neutral Switch
(Transmission) on page 11a-24.

• Check for continuity of the wire harness on wires 58, 57, 42, 30, and 29. See Wiring Diagram on
page 11a-6.

7. If none of the previous steps resolves the problem, the starter solenoid and/or starter motor has failed.
See the Honda GX620 engine manual (CCI P/N 102615401).

TEST PROCEDURE 7 – START RELAY
See General Warning, Section 1, Page 1-1.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the 16-gauge green wire (w58) from the starter solenoid coil to prevent the vehicle from unin-
tentionally starting (Figure 11a-10, Page 11a-15). See following WARNING.

Figure 11a-10   Solenoid Coil Wire (w58) Removed Figure 11a-11   Starter Circuit Test
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Test Procedure 7 – Start Relay, Continued:

ý WARNING

• Failure to disconnect the wire from the solenoid coil could result in an unexpected engine
start when performing this test.

3. Set the multimeter to 20 VDC.

4. Place the probes to measure the voltage between the 16-gauge green start relay wire (w44) terminal and
the frame ground (Figure 11a-12, Page 11a-16).

5. Monitor the multimeter. The reading should indicate 0 volts with the key in the OFF and ON positions. The
reading should indicate approximately 12 VDC when the key is in the START position, and the relay
should click. See following NOTE.

NOTE: The differential and accessory relays may be removed to isolate the sound of the start relay click.

6. If the reading is 12 VDC and the relay does not click when the key switch is turned to the START position,
replace the relay.

7. If the reading is 12 VDC and the relay clicks when the key is in the START position, check the relay con-
tacts.
7.1. Set the multimeter to 200 ohms.
7.2. Check for continuity between the 16-gauge red wire (w30) and the 16-gauge green wire (w42) relay

terminals (Figure 11a-13, Page 11a-16).
7.3. Monitor the multimeter. The multimeter should not indicate continuity with the key in the OFF or ON

positions. The multimeter should indicate continuity when the key is in the START position.
7.4. If the multimeter does not indicate continuity while the key is in the START position, and the relay

clicks, the contacts have failed. Replace the relay.

8. If the reading obtained in step 5 is not 12 VDC with the key in the START position, perform the following
test procedures:

• Check battery. See Test Procedure 1 – Battery on page 11a-9.

• Check the 10-amp fuse (on w37). See Test Procedure 2 – Fuse on page 11a-11.

Figure 11a-12   Start Relay Coil Circuit Test Figure 11a-13   Start Relay Contact Test
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• Check the key switch. See Test Procedure 4 – Key Switch (Starter Circuit) on page 11a-13.

• Check diode 5. See Test Procedure 9E – Diode 5 on wire 65 on page 11a-22.

• Check the neutral switch on the transmission housing. See Test Procedure 10 – Neutral Switch
(Transmission) on page 11a-24.

• Check for continuity of the wire harness on wires w65, w60, w44, and w43. See Wiring Diagram on
page 11a-6.

TEST PROCEDURE 8 – DIFFERENTIAL RELAY
See General Warning, Section 1, Page 1-1.
The differential relay activates the front differential when the key is in the ON position and the Forward/
Reverse handle is in the FORWARD or REVERSE position.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the 16-gauge green wire (w58) from the starter solenoid coil to prevent the vehicle from unin-
tentionally starting (Figure 11a-10, Page 11a-15). See following WARNING.

ý WARNING

• Failure to disconnect the wire from the solenoid coil could result in an unexpected engine
start when performing this test.

3. Set the multimeter to 20 VDC.
4. Place the probes to measure the voltage between the 18-gauge purple differential relay wire (w50) ter-

minal and the frame ground.

5. Monitor the multimeter. The reading should indicate 0 volts with the key in the OFF position and the For-
ward/Reverse handle in the NEUTRAL position. The reading should indicate approximately 12 VDC
when the key is in the ON position, and the differential relay should click. See following NOTE.

NOTE: The start and accessory relays may be removed to isolate the sound of the differential relay click.

6. If the reading indicates 12 VDC and the relay does not click when the key switch is in the ON position
and the Forward/Reverse handle is in the NEUTRAL position, replace the relay.

Figure 11a-14   Differential Relay Coil Circuit Test Figure 11a-15   Differential Relay Contact Test
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Test Procedure 8 – Differential Relay, Continued:

7. If the reading indicates 12 VDC and the relay clicks when the key is in the ON position, check the relay
contacts.
7.1. Set the multimeter to 200 ohms.
7.2. Check for continuity between the 18-gauge gray wire (w33) and the 18-gauge purple wire (w51)

relay terminals.
7.3. Monitor the multimeter. The multimeter should indicate continuity with the key in the OFF position.

The multimeter should NOT indicate continuity when the key is in the ON position.
7.4. If the multimeter indicates continuity while the key is in the ON position, and the relay clicks, the

contacts have failed closed. Replace the relay.

8. If the reading obtained in step 5 is not 12 VDC with the key in the ON position, perform the following test
procedures:

• Check the battery. See Test Procedure 1 – Battery on page 11a-9.

• Check the 10-amp fuse (on w37). See Test Procedure 2 – Fuse on page 11a-11.

• Check the key switch. See Test Procedure 4 – Key Switch (Starter Circuit) on page 11a-13.

• Check diode 4. See Test Procedure 9D – Diode 4 on wire 64 on page 11a-21.

• Check the neutral switch on the transmission housing. See Test Procedure 10 – Neutral Switch
(Transmission) on page 11a-24.

• Check for continuity of the wire harness on wires w64, w61, w50, and w47. See Wiring Diagram on
page 11a-6.

TEST PROCEDURE 9 – WIRE HARNESS DIODES

See General Warning, Section 1, Page 1-1.
A diode is designed to conduct current in one direction only. Depending on the application, diodes are used
in the vehicle to control electrical system logic, or to help protect relay and switch contacts from excessive arc-
ing. See following NOTE.

NOTE: If a diode conducts current in both directions, the diode has failed closed. If a diode will not conduct
current in either direction, the diode has failed open.

The wire harness is equipped with several in-line diodes. The following table describes each diode’s function
in the electrical system, the location in the wire harness, and the symptom(s) of a diode failure.

DIODE TROUBLESHOOTING GUIDE

DIODE
IN-LINE WIRE 
LOCATION 
(WIRES)

FUNCTION FAILURE 
CONDITION SYMPTOM/COMMENT

Diode 1 w32 and w35 Differential solenoid coil flyback 
diode

Open
Will contribute to the premature 
failure of the differential relay 
contacts.

Closed
The 10-amp fuse (on w37) will blow 
repeatedly until the diode has been 
replaced.

Troubleshooting Guide continued on next page...
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Test Procedure 9A – Diode 1 on wire 32
See General Warning, Section 1, Page 1-1.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-1.

3. Disconnect the two-pin connector between the front gearcase and the wire harness.

4. Set the multimeter to the diode test function (ç).

5. Connect the black (–) probe of the multimeter to the frame (ground).

6. Connect the red (+) probe of the multimeter to the 18-gauge gray wire (w34) on the two-pin connector
(wire harness side).

Diode 2 w40 and w41
Carburetor solenoid control 
(powers carburetor solenoid when 
key switch is in the START position)

Open Difficult starting

Closed Starter will be activated when key 
switch is in the ON position.

Diode 3 w45 and w48
Carburetor solenoid control 
(powers carburetor solenoid when 
key switch is in the ON position)

Open

Difficult starting, and engine will 
shut off shortly after key switch is 
moved from the START to ON 
position.

Closed

Oil light may illuminate when key is 
in ON position until oil pressure 
rises.
Hour meter will be powered when 
key switch is in the START position.

Diode 4 w64 and w61 Differential relay coil isolation diode

Open

Differential solenoid is energized all 
of the time, even when Forward/
Reverse handle is in the NEUTRAL 
position.

Closed
May allow the vehicle to be started 
when Forward/Reverse handle is in 
FORWARD or REVERSE positions.

Diode 5 w65 and w60 Start relay coil isolation diode
Open

Vehicle will not start. Start relay will 
not be energized when key switch 
is in the START position.

Closed Loss of start relay coil isolation.

Diode 6 w71 and w55 Carburetor solenoid coil flyback 
diode

Open Will contribute to the premature 
failure of the key switch contacts.

Closed
The 10-amp fuse (on w37) will blow 
repeatedly until the diode has been 
replaced.

Diode 7 w57 and w70 Starter solenoid coil flyback diode

Open Will contribute to the premature 
failure of the start relay contacts.

Closed
The 25-amp fuse (on w29) will blow 
repeatedly until the diode has been 
replaced.

DIODE TROUBLESHOOTING GUIDE

DIODE
IN-LINE WIRE 
LOCATION 
(WIRES)

FUNCTION FAILURE 
CONDITION SYMPTOM/COMMENT
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Test Procedure 9A – Diode 1 on wire 32, Continued:
7. The reading should indicate an over limit (no continuity). If the diode conducts current (shows continuity)

with the meter probes connected as described, the diode has failed and must be replaced. See Wire
Harness Diode Removal, Section 12a, Page 12a-13.

8. Reverse the multimeter probes and note the reading. The multimeter should indicate approximately 540
mV, however, a range of 400-700 mV is acceptable.

9. If the readings obtained in the previous steps are incorrect, replace the diode. See Wire Harness Diode
Removal, Section 12a, Page 12a-13.

Test Procedure 9B – Diode 2 on wire 40
See General Warning, Section 1, Page 1-1.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-1.

3. Remove the start relay from the multi-pin connector located on the electrical component mounting plate.

4. Disconnect the 18-gauge yellow wire (w39) from the carburetor solenoid bullet connector
(Figure 11a-16, Page 11a-20).

5. Set the multimeter to the diode test function (ç).

6. Connect the black (–) probe of the multimeter to the 18-gauge light-green wire (w44) at the start relay
multi-pin connector.

7. Connect the red (+) probe of the multimeter to the 18-gauge yellow wire (w39) at the bullet connector
(wire harness side).

8. The reading should indicate an over limit (no continuity). If the diode conducts current (shows continuity)
with the meter probes connected as described, the diode has failed and must be replaced. See Wire
Harness Diode Removal, Section 12a, Page 12a-13.

9. Reverse the multimeter probes and note the reading. The multimeter should indicate approximately 540
mV, however, a range of 400-700 mV is acceptable.

10. If the readings obtained in the previous steps are incorrect, replace the diode. See Wire Harness Diode
Removal, Section 12a, Page 12a-13.

Figure 11a-16   Carburetor Coil Bullet Connector
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Test Procedure 9C – Diode 3 on wire 45
See General Warning, Section 1, Page 1-1.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-1.

3. Remove the instrument panel, and disconnect the multi-pin connector from the key switch. See Instru-
ment Panel Removal, Section 12a, Page 12a-4.

4. Disconnect the 18-gauge purple wire (w49) from the oil light.

5. Disconnect the 18-gauge blue wire (w53) from the fuel gauge/hour meter.

6. Remove the differential relay and the accessory relay from the multi-pin connector located on the elec-
trical component mounting plate.

7. Set the multimeter to the diode test function (ç).

8. Connect the black (–) probe of the multimeter to the 18-gauge purple wire (w47) at the key switch multi-
pin connector.

9. Connect the red (+) probe of the multimeter to the 18-gauge yellow wire (w39) at the bullet connector
(wire harness side).

10. The reading should indicate an over limit (no continuity). If the diode conducts current (shows continuity)
with the meter probes connected as described, the diode has failed and must be replaced. See Wire
Harness Diode Removal, Section 12a, Page 12a-13.

11. Reverse the multimeter probes and note the reading. The multimeter should indicate approximately 540
mV, however, a range of 400-700 mV is acceptable.

12. If the readings obtained in the previous steps are incorrect, replace the diode. See Wire Harness Diode
Removal, Section 12a, Page 12a-13.

Test Procedure 9D – Diode 4 on wire 64
See General Warning, Section 1, Page 1-1.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-1.

3. Remove the start relay, differential relay, and accessory relay from the multi-pin connector located on the
electrical component mounting plate.

4. Disconnect the two-pin connector between the neutral switch and the wire harness (Figure 11a-17,
Page 11a-22).

5. Set the multimeter to the diode test function (ç).

6. Connect the black (–) probe of the multimeter to the 18-gauge black/white wire (w02) at the neutral
switch two-pin connector.

7. Connect the red (+) probe of the multimeter to the 18-gauge black wire (w61) on the multi-pin differential
relay connector located on the electrical component mounting plate.

8. The reading should indicate an over limit (no continuity). If the diode conducts current (shows continuity)
with the meter probes connected as described, the diode has failed and must be replaced. See Wire
Harness Diode Removal, Section 12a, Page 12a-13.
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Test Procedure 9D – Diode 4 on wire 64, Continued:

9. Reverse the multimeter probes and note the reading. The multimeter should indicate approximately 540
mV, however, a range of 400-700 mV is acceptable.

10. If the readings obtained in the previous steps are incorrect, replace the diode. See Wire Harness Diode
Removal, Section 12a, Page 12a-13.

Test Procedure 9E – Diode 5 on wire 65

See General Warning, Section 1, Page 1-1.
1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock

the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-1.

3. Remove the start relay, differential relay, and accessory relay from the multi-pin connector located on the
electrical component mounting plate.

4. Disconnect the two-pin connector between the neutral switch and the wire harness (Figure 11a-17,
Page 11a-22).

5. Set the multimeter to the diode test function (ç).

6. Connect the black (–) probe of the multimeter to the 18-gauge black/white wire (w02) at the neutral
switch two-pin connector.

7. Connect the red (+) probe of the multimeter to the 18-gauge black wire (w60) on the multi-pin start relay
connector located on the electrical component mounting plate.

8. The reading should indicate an over limit (no continuity). If the diode conducts current (shows continuity)
with the meter probes connected as described, the diode has failed and must be replaced. See Wire
Harness Diode Removal, Section 12a, Page 12a-13.

9. Reverse the multimeter probes and note the reading. The multimeter should indicate approximately 540
mV, however, a range of 400-700 mV is acceptable.

10. If the readings obtained in the previous steps are incorrect, replace the diode. See Wire Harness Diode
Removal, Section 12a, Page 12a-13.

Figure 11a-17   Neutral Switch Two-Pin Connector
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Test Procedure 9F – Diode 6 on wire 71
See General Warning, Section 1, Page 1-1.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-1.

3. Remove the instrument panel, and disconnect the multi-pin connector from the key switch. See Instru-
ment Panel Removal, Section 12a, Page 12a-4.

4. Disconnect the multi-pin connector between the voltage regulator and the wire harness.

5. Set the multimeter to the diode test function (ç).

6. Connect the black (–) probe of the multimeter to the frame (ground).

7. Connect the red (+) probe of the multimeter to the 18-gauge yellow wire (w39) at the bullet connector
(wire harness side).

8. The reading should indicate an over limit (no continuity). If the diode conducts current (shows continuity)
with the meter probes connected as described, the diode has failed and must be replaced. See Wire
Harness Diode Removal, Section 12a, Page 12a-13.

9. Reverse the multimeter probes and note the reading. The multimeter should indicate approximately 540
mV, however, a range of 400-700 mV is acceptable.

10. If the readings obtained in the previous steps are incorrect, replace the diode. See Wire Harness Diode
Removal, Section 12a, Page 12a-13.

Test Procedure 9G – Diode 7 on wire 57
See General Warning, Section 1, Page 1-1.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-1.

3. Remove the instrument panel, and disconnect the multi-pin connector from the key switch. See Instru-
ment Panel Removal, Section 12a, Page 12a-4.

4. Disconnect the multi-pin connector between the voltage regulator and the wire harness.

5. Disconnect the 16-gauge green wire (w58) from the starter solenoid coil (Figure 11a-10, Page 11a-15).

6. Set the multimeter to the diode test function (ç).

7. Connect the black (–) probe of the multimeter to the frame (ground).

8. Connect the red (+) probe of the multimeter to the 16-gauge green wire (w58) at the bullet connector.

9. The reading should indicate an over limit (no continuity). If the diode conducts current (shows continuity)
with the meter probes connected as described, the diode has failed and must be replaced. See Wire
Harness Diode Removal, Section 12a, Page 12a-13.

10. Reverse the multimeter probes and note the reading. The multimeter should indicate approximately 540
mV, however, a range of 400-700 mV is acceptable.

11. If the readings obtained in the previous steps are incorrect, replace the diode. See Wire Harness Diode
Removal, Section 12a, Page 12a-13.
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TEST PROCEDURE 10 – NEUTRAL SWITCH (TRANSMISSION)

See General Warning, Section 1, Page 1-1.
The neutral switch is located on the transmission housing.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-1.

3. Disconnect the two-pin connector between the neutral switch and the wire harness (w02, and w56)
(Figure 11a-17, Page 11a-22).

4. Check for continuity on the switch contacts with the Forward/Reverse handle in the FORWARD position
(Figure 11a-18, Page 11a-24). The multimeter should indicate no continuity.

Figure 11a-18   Neutral Switch – Forward Position Figure 11a-19   Neutral Switch – Neutral Position

Figure 11a-20   Neutral Switch – Reverse Position
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5. Check for continuity on the switch contacts with the Forward/Reverse handle in the NEUTRAL position
(Figure 11a-19, Page 11a-24). The multimeter should indicate continuity.

6. Check for continuity on the switch contacts with the Forward/Reverse handle in the REVERSE position
(Figure 11a-20, Page 11a-24). The multimeter should indicate no continuity.

7. If any of the continuity readings are incorrect, replace the neutral switch. See Neutral Switch Removal
on page 12a-2.

TEST PROCEDURE 11 – WIRE CONTINUITY
See General Warning, Section 1, Page 1-1.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-1.

3. To test a wire for continuity, disconnect either end from the electrical component to which it is attached.

4. Set the multimeter to 200 ohms and place the red (+) probe on the terminal at one end of the wire. Place
the black (–) probe on the other terminal end of the wire. The reading should indicate continuity. If the
reading is incorrect, repair or replace the wire. See following NOTE.

NOTE: When checking continuity of wires in the wire harness, observe the polarity of diodes. Testing con-
tinuity of certain wires will require the appropriate diode test procedure. See Test Procedure 9 –
Wire Harness Diodes on page 11a-18.

TEST PROCEDURE 12 – FRONT DRIVE GEARCASE COIL
See General Warning, Section 1, Page 1-1.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the battery as instructed. See WARNING “To avoid unintentionally starting...” in General
Warning, Section 1, Page 1-1.

3. Disconnect the two-pin connector between the wire harness and the front drive gearcase located under
the front floorboard.

4. Set the multimeter to 200 ohms.

5. Measure the resistance between the two wires at the two-pin connector (front drive gearcase side).

6. The resistance should be 24.7 to 27.3 ohms.

7. If the resistance is not within the stated range, replace the large output cover sub-assembly. See the
Engines and Drivetrain Components manual (CCI P/N 102396501).

TEST PROCEDURE 13 – CHARGE COIL
See General Warning, Section 1, Page 1-1.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-1.

3. Disconnect the multi-pin connector between the voltage regulator and the wire harness.

4. Measure the resistance of the charge coil on the two blue wires at the voltage regulator multi-pin con-
nector (harness side) (Figure 11a-21, Page 11a-26). The resistance should be small (less than 1 ohm).
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Test Procedure 13 – Charge Coil, Continued:

5. If the resistance is high, or the multimeter indicates an over limit (no continuity), check the resistance at
the two bullet connectors (engine side) close to the starter (Figure 11a-22, Page 11a-26).

6. If the resistance reading at the bullet connectors is less than 1 ohm, check for wire harness continuity on
the blue wires (w25 and w26) between the bullet connectors and the voltage regulator multi-pin connec-
tor. Also check for loose connections at the bullet connectors and the voltage regulator multi-pin con-
nector.

7. If the resistance is high, or the multimeter indicates an over limit (no continuity), the coil has failed. See
the Honda GX620 engine manual (CCI P/N 102615401).

TEST PROCEDURE 14 – VOLTAGE REGULATOR
See General Warning, Section 1, Page 1-1.

NOTE: Keep the battery connected during this test procedure.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Ensure that the wires are connected correctly and are tight. If they are not, rewire or tighten as necessary.

3. Check the engine RPM setting to ensure that it is adjusted correctly. See Engine RPM Adjustment,
Section 13a, Page 13a-24.

4. With the battery in good condition and fully charged, run the engine for several minutes to bring the volt-
age regulator to operating temperature.

5. Set the multimeter for 20 VDC.

6. With the engine running at full-governed RPM, measure the battery voltage at the battery posts. If the
reading is between 14.0 and 15.0 volts, the regulator is good. If the reading is lower than 14.0 volts but
rising steadily, check the battery condition. See Test Procedure 1 – Battery on page 11a-9.

Figure 11a-21   Charge Coil Test (At Voltage Regulator 
Multi-Pin Connector)

Figure 11a-22   Charge Coil Test (At Bullet Connectors)
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7. If the reading is less than 14.0 volts and not rising, check the charge coil. See Test Procedure 13 –
Charge Coil on page 11a-25. Also check for a loose connection at the voltage regulator multi-pin con-
nector and check the continuity of each wire in the voltage regulator multi-pin connector.

8. If the reading is more than 15.0 volts and continues to rise, replace voltage regulator. See Voltage Reg-
ulator Removal, Section 12a, Page 12a-3.

TEST PROCEDURE 15 – IGNITION SPARK

See General Warning, Section 1, Page 1-1.

NOTE: Keep the battery connected during this test procedure.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Remove the spark plug wire from one of the spark plugs.

3. Use an ignition spark gap test tool (Thexton 404 or equivalent) to check for correct spark.

4. Adjust the tester probes to approximately 18,000 volts (18 Kv), setting (SE – Small Engine Setting on the
Thexton 404 tool). Connect the tester to the spark plug wire, and connect the alligator clip to a solid
engine ground.

5. If there is a strong blue spark between the probes of the spark gap tester, stop the engine, and perform
the test on the remaining spark plug.

6. There should be a strong blue spark between the probes of the spark gap tester when both spark plug
circuits are tested. If there is no spark on either of the ignition circuits, or if either of the sparks is a faint
yellow or red color, test the ignition circuit components. See the Honda GX620 engine manual (CCI P/
N 102615401).

7. If the spark gap tester tool indicates a strong blue spark, it is possible the spark plug has failed internally.
Install a new spark plug set to the proper gap setting, and test the engine for proper operation. See the
Honda GX620 engine manual (CCI P/N 102615401).

TEST PROCEDURE 16 – ENGINE KILL WIRE

See General Warning, Section 1, Page 1-1.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-1.

3. Disconnect white/black wire bullet connector located near the starter (Figure 11a-23, Page 11a-28).

4. Connect the red (+) probe of the multimeter to the male bullet terminal on the white/black wire, and con-
nect the black (–) probe to the vehicle frame (ground). The multimeter should indicate continuity with the
key switch in the OFF position.

5. With the Forward/Reverse handle in the NEUTRAL position, insert the key and turn the key switch to the
ON position. Note the multimeter reading. Turn the key and hold it in the START position. Note the mul-
timeter reading.
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Test Procedure 16 – Engine Kill Wire, Continued:

6. There should be no continuity when the key switch is in the ON or START position. If continuity is indi-
cated, check for worn insulation on the white/black wire that grounds the wire to the frame. See Test Pro-
cedure 17 – Grounded Kill Wire on page 11a-28. Also check the key switch for proper operation. See
Test Procedure 18 – Key Switch (Engine Kill Circuit) on page 11a-29.

TEST PROCEDURE 17 – GROUNDED KILL WIRE
See General Warning, Section 1, Page 1-1.

NOTE: Keep the battery connected during this test procedure.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the engine kill white/black wire (w38) at the bullet connector located near the starter
(Figure 11a-23, Page 11a-28). See following NOTE.

NOTE: Disconnecting the engine kill wire removes the engine ignition circuit from the vehicle start/stop cir-
cuit.

3. Turn the key switch to the START position, and release it after the engine starts. If the engine starts and
continues to idle, check the kill wire for grounding. See Test Procedure 16 – Engine Kill Wire on
page 11a-27. See following WARNING.

ý WARNING

• When the white/black engine kill wire is disconnected, the engine will not stop running
immediately after the key switch is turned to the OFF position. It will be necessary to pull and
hold the choke handle until the engine stops running.

4. Also check the key switch for proper operation. See Test Procedure 18 – Key Switch (Engine Kill Cir-
cuit) on page 11a-29. See preceding WARNING.

5. If the engine does not run, connect the white/black wire at the bullet connector located near the starter
and proceed to Test Procedure 15 – Ignition Spark on page 11a-27.

Figure 11a-23   Engine Kill Wire
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TEST PROCEDURE 18 – KEY SWITCH (ENGINE KILL CIRCUIT)

See General Warning, Section 1, Page 1-1.
1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock

the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-1.

3. Remove the instrument panel. See Instrument Panel Removal, Section 12a, Page 12a-4.

4. Remove the connector from the key switch.

5. Place the red (+) probe on the (M) terminal and the black (–) probe on the (G) terminal. With the key
switch OFF, the reading should indicate continuity. With the key switch turned ON, the reading should
indicate no continuity. If either reading is incorrect, replace the key switch (Figure 11a-24, Page 11a-29).

6. Reconnect the key switch to the wire harness. Ensure that the connector is connected correctly and is
tight. If it is not, repair or replace as necessary.

TEST PROCEDURE 19 – REVERSE WARNING BUZZER LIMIT SWITCH

See General Warning, Section 1, Page 1-1.

NOTE: Keep the battery connected during this test procedure.

The reverse warning buzzer limit switch is located on the Forward/Reverse handle, under the dashboard.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Check for proper wiring and tight connections at the reverse warning buzzer and the reverse warning
buzzer limit switch (Figure 11a-25, Page 11a-30).

3. Move the Forward/Reverse handle to REVERSE and listen for an audible click from the limit switch. If
there is no click, check the switch for proper alignment and switch arm movement.

Figure 11a-24   Key Switch Test – Engine Kill Circuit
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Test Procedure 19 – Reverse Warning Buzzer Limit Switch, Continued:

4. If the switch is being activated but the buzzer does not function, place the red (+) probe of the multimeter
on one terminal of the limit switch and the black (–) probe on the remaining terminal. With the lever
released, the reading should indicate no continuity.

5. Place the Forward/Reverse handle in the REVERSE position to activate the limit switch. The multimeter
should indicate continuity when the limit switch lever is activated. If either reading is incorrect, replace
limit switch (Figure 11a-25, Page 11a-30).

TEST PROCEDURE 20 – REVERSE WARNING BUZZER
See General Warning, Section 1, Page 1-1.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the battery as instructed. See WARNING “To avoid unintentionally starting...” in General
Warning, Section 1, Page 1-1.

3. Check for proper wiring and tight connections. Use a multimeter to check for continuity through each indi-
vidual wire that connects to the reverse warning buzzer. See Wiring Diagram, Section 11a,
Page 11a-6. If the buzzer does not function when properly wired, replace the buzzer. See Reverse
Warning Buzzer Removal, Section 12a, Page 12a-7.

TEST PROCEDURE 21 – CARBURETOR SOLENOID CIRCUIT
See General Warning, Section 1, Page 1-1.

NOTE: Keep the battery connected while performing this test procedure.

1. Check the carburetor solenoid coil circuit.
1.1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL.

Chock the wheels.
1.2. Disconnect the 18-gauge yellow wire (w39) from the carburetor solenoid bullet connector

(Figure 11a-16, Page 11a-20).

Figure 11a-25   Reverse Warning Buzzer and Limit 
Switch
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1.3. Disconnect the 16-gauge green wire (w58) from the starter solenoid coil to prevent the vehicle from
unintentionally starting (Figure 11a-10, Page 11a-15). See following WARNING.

ý WARNING

• Failure to disconnect the wire from the solenoid coil could result in an unexpected engine
start when performing this test.

1.4. Set the multimeter to 20 VDC.

1.5. Place the probes to measure the voltage between the 18-gauge yellow wire (w39) terminal (wire
harness side) and the frame ground.

1.6. Monitor the multimeter. The reading should indicate 0 volts with the key in the OFF position. The
reading should indicate approximately 12 VDC when the key is in the ON and START positions; if
the multimeter does indicate 12 VDC, proceed to step 2. If the reading does not indicate approxi-
mately 12VDC with the key in the ON and START positions, check the following items:

• Key switch (starter circuit). See Test Procedure 4 – Key Switch (Starter Circuit) on page 11a-13.

• Diode 2. See Test Procedure 9B – Diode 2 on wire 40 on page 11a-20.

• Diode 3. See Test Procedure 9C – Diode 3 on wire 45 on page 11a-21.

• Diode 6. See Test Procedure 9F – Diode 6 on wire 71 on page 11a-23.

2. Check the carburetor solenoid coil.

2.1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL.
Chock the wheels.

2.2. Disconnect the battery as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-1.

2.3. Set the multimeter to 200 ohms.

2.4. Measure the resistance between the carburetor solenoid coil wire and the frame or engine (ground)
(Figure 11a-26, Page 11a-31) The resistance should be approximately 37.5 ohms.

2.5. If the resistance reading is incorrect, replace the solenoid coil. See the Honda GX620 engine
manual (CCI P/N 102615401).

Figure 11a-26   Carburetor Solenoid Coil Resistance
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TEST PROCEDURE 22 – LOW OIL WARNING LIGHT CIRCUIT

See General Warning, Section 1, Page 1-1.
If the low oil warning light stays on, test the oil pressure switch. See the Honda GX620 engine manual (CCI P/
N 102615401). If the low oil warning light does not illuminate, and the vehicle is low on oil, proceed to step 1.
See following NOTE.

NOTE: The low oil warning light should illuminate when the key switch is turned to the ON position. After
the engine has been started, the low oil warning light should remain illuminated until the oil pres-
sure switch has been activated.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Remove the instrument panel. See Instrument Panel Removal, Section 12a, Page 12a-4.

3. Ensure that the wires are connected correctly and are tight. If they are not, rewire or tighten as necessary.

4. Disconnect the 18-gauge black/white wire (w17) from the low oil warning light terminal.

5. Leave the 18-gauge purple wire (w49) connected to the low oil warning light.

6. Place a jumper wire on the terminal of the low oil warning light where the black/white wire was removed.

7. Touch the frame (ground) with the remaining end of the jumper wire.

8. Turn the key switch to the ON position. The low oil warning light should illuminate.

9. If the low oil warning light does not illuminate when the key switch is in the ON position, check the 18-
gauge purple wire (w49) for continuity between the terminal at the low oil warning light and the 18-gauge
purple wire (w47) at the key switch. Also check the continuity between the terminal on the 18-gauge
black/white wire (w17) and the terminal on the oil pressure switch at the 16-gauge black/white wire (w79).

10. If there is continuity between the 18-gauge purple wire (w49) at the low oil warning light and the 18-gauge
purple wire (w47) at the key switch, replace the low oil warning light.

11. If the problem is not corrected by performing the previous steps, test the oil pressure switch. See the
Honda GX620 engine manual (CCI P/N 102615401).

TEST PROCEDURE 23 – 12-VOLT POWER POINT

See General Warning, Section 1, Page 1-1.

NOTE: Keep the battery connected during this test procedure.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Set the multimeter to 20 VDC.

3. Measure the voltage between the center contact and the outer contact of the power point receptacle. The
voltage should be approximately 12 VDC.

4. If the voltage is not approximately 12 VDC, check the 10-amp fuse on wire 46 (w46) located on the elec-
trical component mounting plate. See Test Procedure 2 – Fuse on page 11a-11.

5. If the fuse is good, check the continuity of the wires connected to the power point receptacle.
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TEST PROCEDURE 24 – FUEL LEVEL SENDING UNIT
See General Warning, Section 1, Page 1-1.

ý WARNING

• To avoid the possibility of fire or explosion, make sure the fuel tank cap is securely in place
while performing this test procedure.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-1.

3. Disconnect the orange wire from the center post of the fuel level sending unit.
4. With a multimeter set to 2k ohms, place the red (+) probe on the center post of the sending unit. Place

the black (–) probe on the ground connection of the sending unit (Figure 11a-27, Page 11a-33).

5. The following resistance readings (in ohms) should be indicated, depending on the position of the float
inside the fuel tank. The resistance reading will vary according to the exact position of the float. The fol-
lowing chart below may be used as a guideline to determine if the fuel level sending unit is operating cor-
rectly. Make sure the float is at the surface of the fuel in the tank.

6. If the readings are within the specifications listed in the preceding table, the fuel level sending unit is
working properly. If the readings are incorrect, the fuel level sending unit has failed and the fuel tank must
be replaced. See Fuel Tank Removal, Section 13a, Page 13a-13.

Figure 11a-27   Fuel Level Sending Unit Test

FLOAT POSITION RESISTANCE READING FUEL GAUGE READINGS

Lower position (tank empty) 240 ± 20 ohms Empty

Center position (tank half full) 120 ± 20 ohms Half full

Upper position (tank full) 60 ± 20 ohms Full
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Test Procedure 24 – Fuel Level Sending Unit, Continued:

7. If the readings are correct and the fuel gauge does not function correctly, leave the battery disconnected
and check the continuity of the following:

• Orange wire from the fuel level sending unit to the fuel gauge/hour meter.

• Blue wire (w53) from the fuel gauge/hour meter to the key switch.

• Black ground wires at the fuel level sending unit and at the fuel gauge/hour meter. See Fuel Gauge/
Hour Meter Removal, Section 12a, Page 12a-10.

8. If the readings are correct according to the position of the float, but the reading on the fuel gauge/hour
meter is incorrect, test the fuel gauge/hour meter. See Test Procedure 25 – Fuel Gauge on
page 11a-34.

TEST PROCEDURE 25 – FUEL GAUGE
See General Warning, Section 1, Page 1-1.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Remove the instrument panel. See Instrument Panel Removal, Section 12a, Page 12a-4.

3. Disconnect the orange wire from the fuel gauge/hour meter.

4. Set a multimeter to 20 volts DC, and place the red (+) probe on the positive (+) post of the battery. Place
the black (–) probe on the negative (–) post of the battery. Record the voltage reading.

5. Set a multimeter to 20 volts DC, and place the red (+) probe on the (2) terminal of the fuel gauge/hour
meter where the blue wire is connected. Place the black (–) probe on the (3) terminal of the fuel gauge/
hour meter with the black wire (Figure 11a-28, Page 11a-34).

6. Connect the battery cables, positive (+) cable first, and tighten the hardware to 12 ft-lb (16 N·m).

7. Turn the key switch ON. The voltage reading should be the same as the battery voltage reading recorded
earlier. If not, check the continuity of the blue and black wires (Figure 11a-28, Page 11a-34).

8. The orange wire should remain disconnected for this step. Place the black probe of the multimeter on the
(3) terminal of the fuel gauge/hour meter, and place the red (+) probe on the (1) terminal of the fuel
gauge/hour meter (Figure 11a-29, Page 11a-34). The voltage reading should be the same as the full
battery voltage reading obtained in step 4. If the reading is incorrect, replace the fuel gauge/hour meter.

Figure 11a-28   Fuel Gauge Continuity Test Figure 11a-29   Fuel Gauge Voltage Test
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TEST PROCEDURE 26 – HOUR METER

See General Warning, Section 1, Page 1-1.

NOTE: Keep the battery connected during this test procedure.

1. Place the Forward/Reverse handle in NEUTRAL. Chock the wheels.

2. Turn the key switch ON, and record the current hour meter reading.

3. Turn the key switch to the START position, and hold it until the engine is running smoothly. Release the
key and it will return to the ON position. The engine should idle.

4. Allow the engine to idle for at least 6 minutes (the meter records in 6-minute increments). See following
DANGER.

ý DANGER

• Do not operate gasoline vehicle in an enclosed area without proper ventilation. The engine
produces carbon monoxide, which is an odorless, deadly poison.

5. If the reading does not change after six minutes, check the low oil warning light and the oil pressure
switch. See following NOTE. See also Test Procedure 22 – Low Oil Warning Light Circuit on
page 11a-32.

NOTE: The hour meter is designed to record actual engine running time and will not start adding incre-
ments until the oil pressure switch has opened.

6. If the hour meter still does not function after the low oil warning light, oil pressure switch, and all of the
appropriate wires have been checked for continuity, replace the fuel gauge/hour meter.

TEST PROCEDURE 27 – LIGHT SWITCH

See General Warning, Section 1, Page 1-1.

NOTE: The headlight circuit is protected by the 20-amp fuse. Check the fuse before this procedure is per-
formed. See Test Procedure 2 – Fuse on page 11a-11.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-1.

3. Remove the instrument panel. See Instrument Panel Removal, Section 12a, Page 12a-4.

4. Use a multimeter set to 20 volts DC, and place alligator clips on the multimeter probes. Connect the red
(+) probe to the light switch terminal where the blue wire (w03) is connected (Figure 11a-30,
Page 11a-36).
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Test Procedure 27 – Light Switch, Continued:

5. Connect the battery cables, positive (+) cable first.

6. Connect the black (–) probe of the multimeter to the negative (–) post of the battery.

7. With the light switch in the OFF position, the reading should indicate 0 volts. With the light in the ON posi-
tion, the reading should indicate between 11 and 12.5 volts. If the there is no voltage reading, check the
continuity of the 10-gauge red wire from the fuse block to the starter solenoid. Check the continuity of the
14-gauge yellow wire and the 14-gauge blue wire from the light switch to the fuse block. Check the fuse.
See Test Procedure 2 – Fuse on page 11a-11. If the wires and fuse show continuity and the readings
are still incorrect, replace the switch. See Light Switch Removal, Section 12a, Page 12a-13.

TEST PROCEDURE 28 – VOLTAGE AT HEADLIGHT SOCKET
See General Warning, Section 1, Page 1-1.

NOTE: Keep the battery connected during this test procedure.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Inspect the wires at the light bulb socket. Make sure the wires are securely fastened to the contacts
inside the socket.

3. Remove the wire harness from the headlight (Figure 11a-31, Page 11a-37).

4. Use a multimeter set to 20 volts DC, and place the black (–) probe into the black wire terminal of the wire
harness. Place the red (+) probe into the blue wire terminal.

5. Pull the light switch to the ON position. If the multimeter indicates approximately 12 volts, replace the
headlight bulb.

Figure 11a-30   Light Switch Test
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6. If there is no voltage reading at the wire harness, check the continuity of the 16-gauge blue wire from the
headlight to the light switch.

6.1. Set the multimeter to 20 VDC.

6.2. Use an alligator clip to attach the black (–) probe onto the negative (–) battery terminal, and place
the red (+) probe into the blue wire terminal of the wire harness. If the multimeter reading is approx-
imately 12 volts, the blue wire has continuity.

7. Check the continuity of the 16-gauge black wire from the headlight to the ground terminal.

7.1. Set the multimeter to 20 VDC.

7.2. Place the black (–) probe of multimeter into the black wire terminal of the wire harness, and use an
alligator clip to attach the red (+) probe onto the positive (+) battery terminal. If the multimeter read-
ing is approximately 12 volts, the black wire has continuity.

8. If the readings are correct in all of the previous steps, replace the headlamp.

Figure 11a-31   Voltage Measurement at Headlight 
Socket

Figure 11a-32   Bed Lift Motor Wires
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TEST PROCEDURE 29 – BED LIFT MOTOR

NOTE: Keep the battery connected during this test procedure.

Ensure that the battery is fully-charged before performing this test procedure.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the red and yellow wires from the bed lift motor (Figure 11a-32, Page 11a-37).

3. Set a multimeter for 20 VDC.

4. Place the red probe in the bullet connector on the red wire (wire harness side), and place the black probe
in the bullet connector on the black wire (wire harness side) (Figure 11a-33, Page 11a-38).

5. Have an assistant press the bed lift switch on the instrument panel in the UP position and monitor the
multimeter:

• A reading of approximately + (positive) 12 VDC indicates that the bed lift harness and switch is wired
correctly. Proceed to step 6.

• A reading of approximately – (negative) 12 VDC indicates that the bed lift harness or switch is wired
incorrectly. Check the wiring of the bed lift harness and bed lift switch. See Wiring Diagram on
page 11a-6.

• A reading of approximately 0 VDC indicates a failed bed lift switch, failed bed lift circuit breaker, a poor
connection in the bed lift wire harness, or a broken wire.

6. Place the red probe in the bullet connector on the red wire (wire harness side), and place the black probe
in the bullet connector on the black wire (wire harness side) (Figure 11a-34, Page 11a-38).

7. Have an assistant press the bed lift switch on the instrument panel in the DOWN position and monitor
the multimeter:

• A reading of approximately – (negative) 12 VDC indicates that the bed lift harness and switch is wired
correctly. Proceed to step 8.

• A reading of approximately + (positive) 12 VDC indicates that the bed lift harness or switch is wired
incorrectly. Check the wiring of the bed lift harness and bed lift switch. See Wiring Diagram on
page 11a-6.

Figure 11a-33   Bed Lift Motor Voltage Reading with 
Switch in UP position

Figure 11a-34   Bed Lift Motor Voltage Reading with 
Switch in DOWN position
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• A reading of approximately 0 VDC indicates a failed bed lift switch, failed bed lift circuit breaker, a poor
connection in the bed lift wire harness, or a broken wire.

8. If the bed lift motor does not function and the readings obtained in the previous steps are correct, the bed
lift motor has failed and must be replaced. See Bed Lift Motor Removal, Section 4, Page 4-9.

TEST PROCEDURE 30 – BED LIFT SWITCH
1. Remove the bed lift switch. See Bed Lift Switch Removal, Section 12a, Page 12a-14.

2. Check continuity between the terminals (Figure 11a-35, Page 11a-39) of the toggle switch and compare
the readings with the Toggle Switch Continuity Table. If continuity readings do not match the table,
replace the switch. See Bed Lift Switch Installation, Section 12a, Page 12a-15.

Figure 11a-35   Bed Lift Switch Terminals
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TEST PROCEDURE 31 – BED LEFT CIRCUIT BREAKER
1. Remove the bed lift circuit breaker. See Bed Lift Circuit Breaker Removal, Section 12a, Page 12a-15.
2. Place the red probe of the multimeter on the circuit breaker terminals. If the multimeter does not indicate

continuity, replace the circuit breaker. See Bed Lift Circuit Breaker Installation, Section 12a,
Page 12a-15.



2005 XRT 1500/Carryall 294 Gasoline and Diesel Vehicle Maintenance and Service Manual Page 11b-1

11B
SECTION 11B – TROUBLESHOOTING AND 
ELECTRICAL SYSTEM: DIESEL VEHICLES

ý DANGER

• See General Warning, Section 1, Page 1-1.

ý WARNING

• See General Warning, Section 1, Page 1-1.

TROUBLESHOOTING GUIDE

The following troubleshooting guide will be helpful in identifying operating difficulties should they occur. The
guide includes the symptom, probable cause(s) and suggested checks.

TROUBLESHOOTING GUIDE

SYMPTOM POSSIBLE CAUSES REFER TO

Engine does not start (starter motor 
functions).

Fuel tank is empty Fuel System on page 13b-9

Fuel with low cetane number Use specified fuel. See owner’s manual.

Excessively high viscosity fuel or engine 
oil

Use specified fuel and engine oil. See 
owner’s manual.

Water in fuel system Replace fuel and fuel filter.

Air in fuel system See the Kubota D722 diesel engine 
manual (CCI P/N 102615501).

Fuel filter clogged Replace fuel filter. See Fuel Filter 
Replacement on page 13b-9.

Fuel line or pipe(s) clogged Clean or replace fuel line and/or pipe(s). 
See Fuel System on page 13b-9.

Injection nozzle clogged See the Kubota D722 diesel engine 
manual (CCI P/N 102615501).Injection pump failed

Fuel pump failure Test Procedure 25 – Fuel Pump Circuit on 
page 11b-37

Fuel leak caused by loose injection pipe 
retaining nut

Tighten nut. See the Kubota D722 diesel 
engine manual (CCI P/N 102615501).

Incorrect injection timing

See the Kubota D722 diesel engine 
manual (CCI P/N 102615501).

Excessive valve clearance

Improper valve seat alignment, valve 
spring broken, or valve seized

Improper valve timing

Piston ring worn

Cylinder compression leak

Troubleshooting Guide continued on next page... 
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Engine does not start (starter motor 
functions), continued.

Fuel cam shaft worn
See the Kubota D722 diesel engine 
manual (CCI P/N 102615501).Seizure of crankshaft, camshaft, piston, or 

bearing

Fuel solenoid failure

Test Procedure 23 – Fuel Solenoid Pull 
Coil Circuit on page 11b-36, and Test 
Procedure 24 – Fuel Solenoid Hold Coil 
Circuit on page 11b-37

Improper idle governor adjustment Idle RPM Adjustment on page 13b-22

Engine does not start (starter motor 
does not function).

Battery is discharged Test Procedure 1 – Battery on page 11b-9

Key switch failed Test Procedure 4 – Key Switch (Starter 
Circuit) on page 11b-13

Failed starter and/or starter solenoid Test Procedure 7 – Starter Control Circuit 
on page 11b-15

Start relay failure Test Procedure 8 – Start Relay on 
page 11b-17

Loose or improper wiring
Check for proper wiring and tighten any 
loose connections. See Wiring Diagram 
on page 11b-6.

Diode 4 failed open Test Procedure 13D – Diode 4 on wire 65 
on page 11b-27

One or both 30-amp fuses blown Test Procedure 2 – Fuse on page 11b-11

Neutral switch failure (failed open) Test Procedure 14 – Neutral Switch 
(Transmission) on page 11b-30

Transmission shifter linkage is binding or 
is out of adjustment

Forward/Reverse Shifter Cable 
Adjustment on page 14-17

Diode 1, 2, 5, or 6 failed closed Test Procedure 13 – Wire Harness Diodes 
on page 11b-24

Engine does not run smoothly. Incorrect nozzle opening pressure

See the Kubota D722 diesel engine 
manual (CCI P/N 102615501).

Injection nozzle clogged

Failed injection pump

Fuel overflow pipe clogged

Fuel leak caused by loose injection pipe 
retaining nut

Fuel pump failure Test Procedure 25 – Fuel Pump Circuit on 
page 11b-37

Air filter is dirty or clogged Air Filter Replacement on page 13b-25

Fuel filter clogged or dirty
Fuel System on page 13b-9

Water or dirt in the fuel system

Loss of engine power. Muffler or exhaust pipe restricted with 
carbon or other substance Exhaust System on page 13b-6

Air filter is dirty or clogged Air Filter Replacement on page 13b-25

Throttle linkage out of adjustment Engine Control Linkages on page 13b-21

Restricted fuel flow Fuel System on page 13b-9

Troubleshooting Guide continued on next page... 
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Loss of engine power, continued. Clutches are not backshifting properly Clutches on page 13b-28

Low cylinder compression

See the Kubota D722 diesel engine 
manual (CCI P/N 102615501).

Incorrect injection timing

Seized engine parts

Uneven fuel injection

Poor injection nozzle performance

Low oil warning light stays on. Oil level is low Add engine oil. See owner’s manual.

Oil level sensor failure See the Kubota D722 diesel engine 
manual (CCI P/N 102615501).

Low oil warning circuit malfunction Test Procedure 26 – Low Oil Warning 
Light Circuit on page 11b-38

High oil pressure. Improper engine oil See the Kubota D722 diesel engine 
manual (CCI P/N 102615501).Relief valve failed

Low oil pressure. Oil level is low Add engine oil. See owner’s manual.

Oil strainer clogged

See the Kubota D722 diesel engine 
manual (CCI P/N 102615501).

Oil filter clogged

Relief valve clogged with dirt

Relief valve spring is weak or broken

Excessive clearance or crankshaft 
bearing

Excessive clearance of rocker arm boss

Oil passage clogged

Oil pump failure

Improper engine oil Drain engine oil and refill with specified 
engine oil. See owner’s manual.

Engine overheats. Oil level is low Add engine oil. See owner’s manual.

Failed radiator fan or radiator fan circuit Test Procedure 12 – Fan Motor on 
page 11b-23

Thermostat switch failure Test Procedure 11 – Thermostat Switch on 
page 11b-20

Fan relay failure Test Procedure 10 – Fan Relay on 
page 11b-19

Low engine coolant level Add coolant. See owner’s manual.

Radiator fins clogged with dust Clean radiator fins.

Internal radiator corrosion
Clean or replace radiator. See 
Section 15 – Radiator and Coolant 
System (Diesel)

Coolant lines corroded
Clean or replace coolant lines. See 
Section 15 – Radiator and Coolant 
System (Diesel)

Failed radiator cap Replace radiator cap.

Troubleshooting Guide continued on next page... 
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Engine overheats, continued. Failed radiator hose Replace radiator hose. See Section 15 –
Radiator and Coolant System (Diesel)

Failed thermostat See the Kubota D722 diesel engine 
manual (CCI P/N 102615501).Failed water pump

Vehicle is overloaded Do not overload vehicle. See owner’s 
manual.

Excessive engine oil consumption. Oil ring worn

See the Kubota D722 diesel engine 
manual (CCI P/N 102615501).

Piston ring groove worn

Valve stem and/or guide worn

Crankshaft bearing, and crank pin bearing 
worn

Fuel mixed into engine lubricant oil. Worn injection pump plunger See the Kubota D722 diesel engine 
manual (CCI P/N 102615501).

Water mixed into engine lubricant oil. Failed head gasket See the Kubota D722 diesel engine 
manual (CCI P/N 102615501).Crank case or cylinder head failed

White or blue exhaust gas is observed. Excessive engine oil Drain engine oil and refill with specified 
engine oil. See owner’s manual.

Piston ring worn
See the Kubota D722 diesel engine 
manual (CCI P/N 102615501).Incorrect injection timing

Cylinder compression leak

Black or dark gray exhaust gas is 
observed. Vehicle is overloaded Do not overload vehicle. See owner’s 

manual.

Low-grade fuel Drain fuel and refill with specified fuel. See 
owner’s manual.

Fuel filter clogged Replace fuel filter. See Fuel Filter 
Replacement on page 13b-9

Air cleaner clogged Replace air filter. See Fuel Filter 
Replacement on page 13b-9

Excessive vehicle vibration. Engine mounting nuts or bolts are loose Section 13b – Diesel Engine, Muffler, Fuel 
System, and Clutches

Misaligned muffler mounting clamp Exhaust System on page 13b-6

Damaged drive belt Clutches on page 13b-28

Damaged drive clutch Clutches on page 13b-28

Damaged driven clutch Clutches on page 13b-28

RPM setting is incorrect Engine RPM Adjustment on page 13b-22

Transmission does not engage or 
disengage smoothly.

Transmission shifter linkage is binding or 
is out of adjustment

Forward/Reverse Shifter Cable 
Adjustment on page 14-17

Idle RPM setting is set too high Idle RPM Adjustment on page 13b-22

Insufficient (low) level of lubricant or 
wrong type of lubricant in transmission Gearcase Lubrication on page 10-11

Internal gears are damaged or worn
See the Engines and Drivetrain 
Components manual (CCI P/N 
102396501).

Troubleshooting Guide continued on next page... 
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Front differential does not engage front 
wheels.

Failed front drive gearcase engagement 
coil

Test Procedure 16 – Front Drive Gearcase 
Coil on page 11b-31

Failed differential relay Test Procedure 9 – Differential Relay on 
page 11b-18

Neutral switch failure (failed closed) Test Procedure 14 – Neutral Switch 
(Transmission) on page 11b-30

Failed front gearcase
See the Engines and Drivetrain 
Components manual (CCI P/N 
102396501).

Torque converter does not shift 
smoothly.

Drive belt is worn, cracked, glazed, or 
frayed Drive Belt Removal on page 13b-30

Drive clutch malfunction Drive Clutch Cleaning and Inspection on 
page 13b-31

Driven clutch malfunction Drive Clutch Cleaning and Inspection on 
page 13b-31

Battery discharged. Loose alternator belt See Alternator and V-belt Installation on 
page 12b-13

Loose electrical connection(s)
Check for proper wiring and tighten any 
loose connections. See Wiring Diagram 
on page 11b-6.

Failed alternator Test Procedure 17 – Alternator on 
page 11b-32

Failed battery Test Procedure 1 – Battery on page 11b-9

50-amp circuit breaker failed Test Procedure 18 – 50-Amp Circuit 
Breaker on page 11b-32

Engine can be started while Forward/
Reverse handle is in the FOWARD or 
REVERSE position.

Diode 3 failed closed Test Procedure 13C – Diode 3 on wire 64 
on page 11b-26

Hour meter adds increments with key 
switch ON and engine not running. Oil pressure switch failed open See the Kubota D722 diesel engine 

manual (CCI P/N 102615501).

Hour meter does not function. Failed low oil warning light or oil pressure 
sensor

Test Procedure 26 – Low Oil Warning 
Light Circuit on page 11b-38

Oil pressure switch failed closed See the Kubota D722 diesel engine 
manual (CCI P/N 102615501).

Failed hour meter Test Procedure 30 – Hour Meter on 
page 11b-41

30-amp fuse (on w02) blows repeatedly.
Diode 1 or diode 5 in wire harness failed

Test Procedure 13A – Diode 1 on wire 32 
on page 11b-25, and Test Procedure 13E 
– Diode 5 on wire 52 on page 11b-27

30-amp fuse (on w74) blows repeatedly.
Diode 2 or diode 6 in wire harness failed

Test Procedure 13B – Diode 2 on wire 55 
on page 11b-25, and Test Procedure 13F 
– Diode 6 on wire 57 on page 11b-29

Bed lift does not function Bed lift motor failed Test Procedure 33 – Bed Lift Motor on 
page 11b-44

Bed lift switch failed Test Procedure 34 – Bed Lift Switch on 
page 11b-45

Bed lift circuit breaker failed Test Procedure 35 – Bed Left Circuit 
Breaker on page 11b-46

TROUBLESHOOTING GUIDE
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WIRING DIAGRAM

Figure 11b-1   Wiring Diagram for Diesel Carryall 294D and XRT 1500D Vehicles (Front)
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Figure 11b-2   Wiring Diagram for Diesel Carryall 294D and XRT 1500D Vehicles (Rear)
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TEST PROCEDURES

INDEX OF TEST PROCEDURES
1. Battery

2. Fuse

3. Ground Cables

4. Key Switch (Starter Circuit)

5. Key Switch (ON Position)

6. Key Switch (Glow Plug Circuit)

7. Starter Control Circuit

8. Start Relay

9. Differential Relay

10. Fan Relay

11. Thermostat Switch

12. Fan Motor

13. Wire Harness Diodes

14. Neutral Switch (Transmission)

15. Wire Continuity

16. Front Drive Gearcase Coil

17. Alternator

18. 50-Amp Circuit Breaker

19. Engine Coolant High-Temperature Light Circuit

20. Glow Plug Circuit

21. Reverse Warning Buzzer Limit Switch

22. Reverse Warning Buzzer

23. Fuel Solenoid Pull Coil Circuit

24. Fuel Solenoid Hold Coil Circuit

25. Fuel Pump Circuit

26. Low Oil Warning Light Circuit

27. 12-Volt Power Point

28. Fuel Level Sending Unit

29. Fuel Gauge

30. Hour Meter

31. Light Switch

32. Voltage at Headlight Socket

33. Bed Lift Motor

34. Bed Lift Switch

35. Bed Left Circuit Breaker



TROUBLESHOOTING AND ELECTRICAL SYSTEM: DIESEL VEHICLES Test Procedures

2005 XRT 1500/Carryall 294 Gasoline and Diesel Vehicle Maintenance and Service Manual Page 11b-9

11B

TEST PROCEDURE 1 – BATTERY
See General Warning, Section 1, Page 1-1.

ý DANGER

• Due to the danger of an exploding battery, wear a full face shield and rubber gloves when
working around a battery.

• Battery – Explosive gases! Do not smoke. Keep sparks and flames away from the vehicle and
service area. Ventilate when charging or using in an enclosed space. Wear a full face shield
and rubber gloves when working on or near batteries. For added protection, cover top of the
battery when servicing the vehicle.

• Battery – Poison! Contains acid! Causes severe burns! Avoid contact with skin, eyes, or
clothing.
- External: Flush with water. Call a physician immediately.
- Internal: Drink large quantities of milk or water. Follow with milk of magnesia or vegetable

oil. Call a physician immediately.
- Eyes: Flush with water for 15 minutes. Call a physician immediately.

NOTE: The battery must be properly maintained and fully charged in order to perform the following test
procedures. Battery maintenance procedures, including watering information and allowable min-
eral content, can be found in Section 12b of this manual. See Battery, Section 12b, Page 12b-20.

Test Procedure 1A – Hydrometer Test
A hydrometer (CCI P/N 1011478) measures the specific gravity of battery electrolyte. The higher the specific
gravity, the higher the state of charge of the battery. A fully charged battery should read between 1.250 and
1.280 at 80 °F (27 °C). Never add acid to the battery to obtain a higher specific gravity (Figure 11b-3,
Page 11b-10). See following CAUTION.

CAUTION

• Do not allow battery acid from battery caps or hydrometer to drip onto the vehicle body.
Battery acid will cause permanent damage. Wash off immediately.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Check for loose or corroded battery terminal connections. Clean, tighten and replace connections as
necessary.

3. Be sure that the battery has sufficient water to cover the plates by approximately 1/2-inch (13 mm) and
is fully charged before the test. If water must be added, recharge the battery before performing the
hydrometer test (Figure 11b-4, Page 11b-10).

4. Remove the vent cap.
5. Use a battery thermometer (CCI P/N 1011767), to record the electrolyte temperature of a center cell.
6. Squeeze the rubber bulb of the hydrometer and insert it into the cell. Slowly release the bulb, drawing

electrolyte up into the glass tube of the hydrometer.

7. Ensure the float rises off the bottom. Adjust the electrolyte level so that the float rides free of the bottom
but does not strike the bottom of the rubber bulb. Remove the hydrometer from the cell and release pres-
sure from the bulb.

8. Hold the hydrometer vertically, and ensure that the float does not contact the sides of the glass tube. Hold
the hydrometer at eye level and read the scale at the level of electrolyte (Figure 11b-3, Page 11b-10).
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Test Procedure 1A – Hydrometer Test, Continued:
9. Record the reading.

10. Return the electrolyte to the cell from which it was taken. Replace vent cap.
11. Repeat steps 4 through 10 on all cells.

Hydrometer Calibration
Most hydrometers are calibrated to read correctly at 80 °F (27 °C). The readings obtained as described above
must be corrected for temperature. For each 10 °F (5.6 °C) above 80 °F (27 °C), add 0.004 to the reading. For
each 10 °F (5.6 °C) below 80 °F (27 °C), subtract 0.004 from the reading.

Interpreting the Results of the Hydrometer Test
Use the following table to determine the approximate state of charge:

If the difference between the cells is 0.020 or more, the low cell should be suspected of poor performance. It
may require a catch-up charge or it may be a weak cell. When the variations between cells reach 0.050 or
more, the battery should be replaced.

Test Procedure 1B – Voltage Test
1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock

the wheels.
2. Check for loose or corroded battery terminal connections. Clean, tighten and replace connections as

necessary.
3. Set the multimeter to the 20 VDC setting.

Figure 11b-3   Hydrometer Test Figure 11b-4   Battery Electrolyte Level

SPECIFIC GRAVITY 
(TEMPERATURE 

CORRECTED)
APPROXIMATE

STATE OF CHARGE

1.250-1.280 100%

1.220-1.240 75%

1.190-1.210 50%

1.160-1.180 25%

4 
0

2 
0

6 
0

8 
0

13
 0

0

1.250

1.280

VIEW AT
EYE LEVEL

ELECTROLYTE
LEVEL AT LEAST
1/2-INCH (13 mm) 
ABOVE PLATES 
OR TO LEVEL 

INDICATOR

PLATES

BATTERY
CAP



TROUBLESHOOTING AND ELECTRICAL SYSTEM: DIESEL VEHICLES Test Procedures

2005 XRT 1500/Carryall 294 Gasoline and Diesel Vehicle Maintenance and Service Manual Page 11b-11

11B

4. Measure the voltage across the battery terminals. If the reading is less than 12.4 volts, or if the lowest
specific gravity reading from the hydrometer test is less than 1.225, recharge the battery. If battery volt-
age is greater than 12.4 volts and specific gravity is greater than 1.225, the problem is not with the bat-
tery. If the battery does not reach 12.4 volts, or if the specific gravity of a cell is still less than 1.225 after
charging, replace the battery. See following NOTE.

NOTE: A fully charged battery that is in good condition should have a specific gravity of at least 1.225 in
all cells, and the difference in the specific gravity of any two cells should be less than 50 points.
Open-circuit voltage, the battery voltage with no electrical load, should be at least 12.4 volts.

Test Procedure 1C – Load Test

NOTE: Ensure that the battery is fully charged before performing the following test procedure.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Check for loose or corroded battery terminal connections. Clean, tighten and replace connections as
necessary.

3. Connect a 160-ampere load tester to the battery posts. See following NOTE.

NOTE: If a load tester is not available, a load can be placed on the battery by removing the fuel shut-off
wires and activating the starter motor. If this method is used, the voltage must be read when the
starter motor is turning. See following CAUTION.

4. Turn the load tester switch to the ON position.

5. Read the battery voltage after the load tester has been turned ON for 15 seconds. The minimum accept-
able battery voltage for proper engine starting is approximately 9.6 VDC.

6. If the battery voltage is acceptable, or if the electrical problem continues after the battery has been
replaced, test the electrical circuits.

7. If the voltage reading exceeds 9.6 volts at 70 °F (21 °C) (electrolyte temperature), check the starter. See
the Kubota D722 diesel engine manual (CCI P/N 102615501). See also the following NOTE.

NOTE: Record the voltage reading at 70 °F (21 °C). At lower electrolyte temperatures, the voltage reading
will be lower.

8. If the reading is less than 9.6 volts at 70 °F (21 °C) (electrolyte temperature), check the battery electrolyte
in each cell. See Test Procedure 1A – Hydrometer Test on page 11b-9.

TEST PROCEDURE 2 – FUSE
See General Warning, Section 1, Page 1-1.
The fuse block is located on the electrical component mounting plate (Figure 11b-5, Page 11b-12).

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-1.

3. Remove the electrical component cover.

4. Ensure the wires are connected correctly and are tight. If they are not, rewire or tighten as necessary.

5. Remove the fuse to be tested from the fuse block.
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Test Procedure 2 – Fuse, Continued:

6. Connect the probes of a multimeter set to 200 ohms to the fuse terminals. The reading should be con-
tinuity. If there is no continuity, determine and repair the cause of the fuse failure. Replace the fuse with
a properly rated new one. See following WARNING.

ý WARNING

• If a fuse is blown, determine the cause of the failure and make necessary repairs before
installing a new fuse. Use the appropriately rated fuse; if a fuse with a higher amp rating is
used, damage to the vehicle electrical system may occur.

TEST PROCEDURE 3 – GROUND CABLES

See General Warning, Section 1, Page 1-1.
1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock

the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-1.

3. Check the frame ground connection for loose connections and damaged terminals (Figure 11b-6,
Page 11b-13). Repair or replace as required.

4. Check the negative (–) battery terminal and 6-gauge black wire (w92) for damage. Repair or replace as
required.

5. Check the engine ground for a loose connection and damaged terminals where the two 6-gauge black
wires (w92 and w93) are connected to the engine block (under the starter) (Figure 11b-7, Page 11b-13).
Repair or replace as required.

6. Set the multimeter to 200 ohms.

7. Check for continuity between the 6-gauge wire (w92) terminal that was disconnected from the negative
battery terminal, and the frame.

8. Check for continuity between the 6-gauge wire (w92) terminal that was disconnected from the negative
battery terminal, and the engine.

Figure 11b-5   Electrical Component Mounting Plate
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9. The readings obtained in the previous steps should indicate continuity. If any of the readings are incor-
rect, clean and tighten wire connections. If the connections are good and the reading is incorrect, repair
or replace the wire.

TEST PROCEDURE 4 – KEY SWITCH (STARTER CIRCUIT)

See General Warning, Section 1, Page 1-1.
1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock

the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-1.

3. Remove the instrument panel. See Instrument Panel Removal, Section 12b, Page 12b-4.

4. Ensure that the key switch connectors are connected correctly and are tight. If they are not, repair or
replace as necessary.

5. Set the multimeter to 200 ohms.

6. Check the PR and GR key switch terminals.

6.1. Use alligator clips to connect the multimeter probes between the PR and GR terminals. With the
key switch in the START position, the multimeter should indicate continuity (Figure 11b-8,
Page 11b-14). If the multimeter does not indicate continuity, the key switch has failed and should
be replaced. See Key Switch Removal, Section 12b, Page 12b-6.

6.2. If the multimeter indicates continuity between the PR and GR terminals with the key in any position
other than START, the key switch has failed and should be replaced. See Key Switch Removal,
Section 12b, Page 12b-6.

7. Check the BATT and ST terminals.

7.1. Use alligator clips to connect the multimeter probes between the BATT and ST terminals. With the
key in the START position, the multimeter should indicate continuity (Figure 11b-8, Page 11b-14).
If the multimeter does not indicate continuity, the key switch has failed and should be replaced. See
Key Switch Removal, Section 12b, Page 12b-6.

7.2. If the multimeter indicates continuity between the BATT and ST terminals with the key in any posi-
tion other than START, the key switch has failed and should be replaced. See Key Switch
Removal, Section 12b, Page 12b-6.

Figure 11b-6   Frame Ground Figure 11b-7   Engine Ground (Under Starter)
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Test Procedure 4 – Key Switch (Starter Circuit), Continued:

8. Check the BATT and IGN terminals.
8.1. Use alligator clips to connect the multimeter probes between the BATT and IGN terminals. With the

key in the START position, the multimeter should indicate continuity (Figure 11b-8, Page 11b-14).
If the multimeter does not indicate continuity, the key switch has failed and should be replaced. See
Key Switch Removal, Section 12b, Page 12b-6.

8.2. If the multimeter indicates continuity between the BATT and IGN terminals with the key in any posi-
tion other than the START or the ON position, the key switch has failed and should be replaced. See
Key Switch Removal, Section 12b, Page 12b-6.

TEST PROCEDURE 5 – KEY SWITCH (ON POSITION)
See General Warning, Section 1, Page 1-1.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-1.

3. Remove the instrument panel. See Instrument Panel Removal, Section 12b, Page 12b-4.

4. Ensure that the key switch connectors are connected correctly and are tight. If they are not, repair or
replace as necessary.

5. Set the multimeter to 200 ohms.

6. Check the BATT and IGN terminals.

Figure 11b-8   Key Switch Terminals and
Continuity Diagram
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6.1. Use alligator clips to connect the multimeter probes between the BATT and IGN terminals. With the
key switch in the ON position, the multimeter should indicate continuity (Figure 11b-8,
Page 11b-14). If the multimeter does not indicate continuity, the key switch has failed and should
be replaced. See Key Switch Removal, Section 12b, Page 12b-6.

6.2. If the multimeter indicates continuity between the BATT and IGN terminals with the key in any posi-
tion other than START or ON, the key switch has failed and should be replaced. See Key Switch
Removal, Section 12b, Page 12b-6.

TEST PROCEDURE 6 – KEY SWITCH (GLOW PLUG CIRCUIT)
See General Warning, Section 1, Page 1-1.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-1.

3. Remove the instrument panel. See Instrument Panel Removal, Section 12b, Page 12b-4.

4. Ensure that the key switch connectors are connected correctly and are tight. If they are not, repair or
replace as necessary.

5. Set the multimeter to 200 ohms.

6. Check the BATT and ACC terminals.

6.1. Use alligator clips to connect the multimeter probes between the BATT and ACC terminals. With the
key in the PREHEAT position, the multimeter should indicate continuity (Figure 11b-8,
Page 11b-14). If the multimeter does not indicate continuity, the key switch has failed and should
be replaced. See Key Switch Removal, Section 12b, Page 12b-6.

6.2. If the multimeter indicates continuity between the BATT and ACC terminals with the key in any posi-
tion other than PREHEAT, the key switch has failed and should be replaced. See Key Switch
Removal, Section 12b, Page 12b-6.

TEST PROCEDURE 7 – STARTER CONTROL CIRCUIT
See General Warning, Section 1, Page 1-1.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the 16-gauge green wire (w58) from the starter solenoid coil to prevent the vehicle from unin-
tentionally starting (Figure 11b-9, Page 11b-16). See following WARNING.

ý WARNING

• Failure to disconnect the wire from the solenoid coil could result in an unexpected engine
start when performing this test.

3. Set the multimeter to 20 VDC.

4. Place the probes to measure the voltage between the 16-gauge green wire (w58) terminal and the frame
ground (Figure 11b-10, Page 11b-16).

5. Monitor the multimeter. The reading should indicate 0 volts with the key in the OFF and ON positions. The
reading should indicate approximately 12 VDC when the key is in the START position.
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Test Procedure 7 – Starter Control Circuit, Continued:

6. If the readings differ from those described in step 5, perform the following test procedures:

• Check battery. See Test Procedure 1 – Battery on page 11b-9.

• Check the 30-amp fuse on w74 at the fuse block. See Test Procedure 2 – Fuse on page 11b-11.

• Check the start relay. See Test Procedure 8 – Start Relay on page 11b-17.

• Check diode 6. See Test Procedure 13E – Diode 5 on wire 52 on page 11b-27.

• Check the neutral switch on the transmission housing. See Test Procedure 14 – Neutral Switch
(Transmission) on page 11b-30.

• Check for continuity of the wire harness on wires 58, 57, 42, 76, and 74. See Wiring Diagram on
page 11b-6.

7. If none of the previous steps resolves the problem, the starter solenoid and/or starter motor has failed.
See the Kubota D722 diesel engine manual (CCI P/N 102615501).

Figure 11b-9   Solenoid Coil Wire (w58) Removed Figure 11b-10   Starter Circuit Test

Figure 11b-11   Start Relay Coil Circuit Test Figure 11b-12   Start Relay Contact Test
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TEST PROCEDURE 8 – START RELAY

See General Warning, Section 1, Page 1-1.
1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock

the wheels.

2. Disconnect the 16-gauge green wire (w58) from the starter solenoid coil to prevent the vehicle from unin-
tentionally starting (Figure 11b-9, Page 11b-16). See following WARNING.

ý WARNING

• Failure to disconnect the wire from the solenoid coil could result in an unexpected engine
start when performing this test.

3. Set the multimeter to 20 VDC.

4. Place the probes to measure the voltage between the 16-gauge green start relay wire (w44) terminal and
the frame ground (Figure 11b-11, Page 11b-16).

5. Monitor the multimeter. The reading should indicate 0 volts with the key in the OFF and ON positions. The
reading should indicate approximately 12 VDC when the key is in the START position and the relay
should click. See following NOTE.

NOTE: The differential, fan, and accessory relays may be removed to isolate the sound of the start relay
click.

6. If the reading is 12 VDC and the relay does not click when the key switch is turned to the START position,
replace the relay.

7. If the reading is 12 VDC and the relay clicks when the key is in the START position, check the relay con-
tacts.

7.1. Set the multimeter to 200 ohms.

7.2. Check for continuity between the 16-gauge red wire (w30) and the 16-gauge green wire (w42) relay
terminals (Figure 11b-12, Page 11b-16).

7.3. Monitor the multimeter. The multimeter should not indicate continuity with the key in the OFF or ON
positions. The multimeter should indicate continuity when the key is in the START position.

7.4. If the multimeter does not indicate continuity while the key is in the START position, and the relay
clicks, the contacts have failed. Replace the relay.

8. If the reading obtained in step 5 is not 12 VDC with the key in the START position, perform the following
test procedures:

• Check battery. See Test Procedure 1 – Battery on page 11b-9.

• Check the 30-amp fuse (on w02). See Test Procedure 2 – Fuse on page 11b-11.

• Check the key switch. See Test Procedure 4 – Key Switch (Starter Circuit) on page 11b-13.

• Check diode 4. See Test Procedure 13C – Diode 3 on wire 64 on page 11b-26.

• Check the neutral switch on the transmission housing. See Test Procedure 14 – Neutral Switch
(Transmission) on page 11b-30.

• Check for continuity of the wire harness on wires w65, w60, w44, w24, and w02. See Wiring Diagram
on page 11b-6.
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TEST PROCEDURE 9 – DIFFERENTIAL RELAY
See General Warning, Section 1, Page 1-1.
The differential relay activates the front differential when the key is in the ON position and the Forward/
Reverse handle is in the Forward or Reverse position.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the 16-gauge green wire (w58) from the starter solenoid coil to prevent the vehicle from unin-
tentionally starting (Figure 11b-9, Page 11b-16). See following WARNING.

ý WARNING

• Failure to disconnect the wire from the solenoid coil could result in an unexpected engine
start when performing this test.

3. Set the multimeter to 20 VDC.

4. Place the probes to measure the voltage between the 18-gauge purple differential relay wire (w50) ter-
minal and the frame ground.

5. Monitor the multimeter. The reading should indicate 0 volts with the key in the OFF position and the For-
ward/Reverse handle in the NEUTRAL position. The reading should indicate approximately 12 VDC
when the key is in the ON position, and the differential relay should click. See following NOTE.

NOTE: The start, fan, and accessory relays may be removed to isolate the sound of the differential relay
click.

6. If the reading is 12 VDC and the relay does not click with the key switch in the ON position and the For-
ward/Reverse handle in the NEUTRAL position, replace the relay.

7. If the reading is 12 VDC and the relay clicks when the key is in the ON position, check the relay contacts.
7.1. Set the multimeter to 200 ohms.

7.2. Check for continuity between the 18-gauge gray wire (w33) and the 18-gauge purple/white wire
(w80) relay terminals.

Figure 11b-13   Differential Relay Coil Circuit Test Figure 11b-14   Differential Relay Contact Test
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7.3. Monitor the multimeter. The multimeter should indicate continuity with the key in the OFF position.
The multimeter should NOT indicate continuity when the key is in the ON position.

7.4. If the multimeter indicates continuity while the key is in the ON position, and the relay clicks, the
contacts have failed closed. Replace the relay.

8. If the reading obtained in step 5 is not 12 VDC with the key in the ON position, perform the following test
procedures:

• Check battery. See Test Procedure 1 – Battery on page 11b-9.

• Check the 30-amp fuse (on w02). See Test Procedure 2 – Fuse on page 11b-11.

• Check the key switch. See Test Procedure 4 – Key Switch (Starter Circuit) on page 11b-13.

• Check diode 3. See Test Procedure 13C – Diode 3 on wire 64 on page 11b-26.

• Check the neutral switch on the transmission housing. See Test Procedure 14 – Neutral Switch
(Transmission) on page 11b-30.

• Check for continuity of the wire harness on wires w64, w61, w50, and w37. See Wiring Diagram on
page 11b-6.

TEST PROCEDURE 10 – FAN RELAY

See General Warning, Section 1, Page 1-1.

The fan relay activates the radiator fan when the engine coolant reaches a temperature range of 180 °F to 190
°F (82 °C to 88 °C) and closes the fan thermostat switch.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the 16-gauge green wire (w58) from the starter solenoid coil to prevent the vehicle from unin-
tentionally starting (Figure 11b-9, Page 11b-16). See following WARNING.

ý WARNING

• Failure to disconnect the wire from the solenoid coil could result in an unexpected engine
start when performing this test.

3. Set the multimeter to 20 VDC.

4. Place the probes to measure the voltage between the 18-gauge yellow fan relay wire (w81) terminal and
the frame ground.

5. Monitor the multimeter. The reading should indicate 0 volts with the key in the OFF position. The reading
should indicate approximately 12 VDC when the key is in the ON position and the fan relay should click.
See following NOTE.

NOTE: The start, differential, and accessory relays may be removed to isolate the sound of the fan relay
click.

6. If the reading is 12 VDC and the relay does not click when the key switch is in the ON position, replace
the relay.
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Test Procedure 10 – Fan Relay, Continued:

7. If the reading is 12 VDC and the relay clicks when the key is in the ON position, check the relay contacts.

7.1. Set the multimeter to 200 ohms.

7.2. Check for continuity between the 14-gauge yellow wire (w75) and the 14-gauge blue wire (w69)
relay terminals.

7.3. Monitor the multimeter. The multimeter should indicate continuity with the key in the ON position.
The multimeter should NOT indicate continuity when the key is in the OFF position.

7.4. If the multimeter indicates continuity while the key is in the OFF position, and the relay clicks, the
contacts have failed closed. Replace the relay.

8. If the reading obtained in step 5 is not 12 VDC with the key in the ON position, perform the following test
procedures:

• Check battery. See Test Procedure 1 – Battery on page 11b-9.

• Check the 30-amp fuse (on w02). See Test Procedure 2 – Fuse on page 11b-11.

• Check the key switch. See Test Procedure 5 – Key Switch (ON Position) on page 11b-14.

• Check diode 2. See Test Procedure 13B – Diode 2 on wire 55 on page 11b-25.

• Check for continuity of the wire harness on wires w39, w81, w37, w25, and w02. See Wiring Diagram
on page 11b-6.

• Check the engine coolant thermostat switch. See Test Procedure 11 – Thermostat Switch on
page 11b-20.

TEST PROCEDURE 11 – THERMOSTAT SWITCH

See General Warning, Section 1, Page 1-1.

The thermostat switch houses two independent thermostat switches. Each switch closes the circuit between
the thermostat housing (effectively frame ground) and the appropriate wire of the thermostat switch (white or
black).

Figure 11b-15   Fan Relay Coil Circuit Test Figure 11b-16   Fan Relay Contact Test
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The fan relay activates the radiator fan when the engine coolant reaches a temperature range of 180 °F to 190
°F (82 °C to 88 °C) and closes the fan thermostat switch.
The engine coolant thermostat switch provides a ground to the engine coolant high-temperature light when
the engine block reaches a temperature range of 215 °F to 225 °F (101 °C to 107 °C) and closes the thermo-
stat switch. See following NOTE.

NOTE: Keep the battery connected during this test procedure.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the two-pin connector between the thermostat switch and the wire harness (Figure 11b-17,
Page 11b-21). See following WARNING.

ý WARNING

• Hot! Coolant system is pressurized. Do not remove thermostat switch while engine is hot.

3. Unscrew the thermostat switch from the engine block. See preceding WARNING.
4. Test for failed switches in closed condition.

4.1. Set a multimeter to 200 ohms.
4.2. Use an alligator clip to connect the black (–) probe of the multimeter to the thermostat switch hous-

ing.
4.3. Use an alligator clip to connect the red (+) probe of the multimeter to the white wire terminal.
4.4. The multimeter should indicate an over limit (no continuity) at room temperature. If the multimeter

indicates continuity at room temperature, replace the thermostat switch. See Thermostat Switch
Removal, Section 12b, Page 12b-16.

THERMOSTAT SWITCH

WIRE 
COLOR FUNCTION SWITCHING TEMPERATURE 

RANGE SWITCH OPEN SWITCH CLOSED

White Radiator Fan 180 °F to 190 °F (82 °C to 88 °C) Below temperature switching 
range

Above temperature 
switching range

Black High-Temp Light 215 °F to 225 °F (101 °C to 107 °C) Below temperature switching 
range

Above temperature 
switching range

Figure 11b-17   Thermostat Switch
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Test Procedure 11 – Thermostat Switch, Continued:
4.5. Leave the black (–) probe of the multimeter connected to the thermostat switch housing. Use an alli-

gator clip to connect the red (+) probe of the multimeter to the black wire terminal.
4.6. The multimeter should indicate an over limit (no continuity) at room temperature. If the multimeter

indicates continuity at room temperature, replace the thermostat switch. See Thermostat Switch
Removal, Section 12b, Page 12b-16.

5. Test the fan control thermostat switch.
5.1. Place the thermostat switch in a kitchen pot as shown (Figure 11b-18, Page 11b-22).
5.2. Set a multimeter to 200 ohms.
5.3. Use an alligator clip to connect the black (–) probe to the thermostat switch housing.
5.4. Use an alligator clip to connect the red (+) probe to the white wire terminal.
5.5. The multimeter should indicate an over limit (no continuity) at room temperature. If the multimeter

indicates continuity at room temperature, replace the thermostat switch. See Thermostat Switch
Removal, Section 12b, Page 12b-16.

5.6. Fill the kitchen pot with water so that approximately half of the thermostat housing is submerged as
shown (Figure 11b-18, Page 11b-22).

5.7. Place the kitchen pot on a stove and bring the water to a boil. See following WARNING.

ý WARNING

• Hot! Do not touch hot surfaces or boiling water. Contact with hot surfaces or boiling water will
result in severe burns. Allow hot surfaces to cool adequately before touching them.

5.8. The multimeter should indicate continuity between the housing and the white wire when the ther-
mostat switch is submerged in boiling water. If the multimeter does not indicate continuity, the ther-
mostat switch has failed and must be replaced. Discard the failed thermostat switch and install a
new one. See Thermostat Switch Installation, Section 12b, Page 12b-16.

Figure 11b-18   Fan Thermostat Switch Test Setup
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5.9. Turn off the stove. See following WARNING.

ý WARNING

• Allow surfaces to cool adequately before touching them.

TEST PROCEDURE 12 – FAN MOTOR

See General Warning, Section 1, Page 1-1.

The fan relay activates the radiator fan when the engine coolant reaches a temperature range of 180 °F to 190
°F (82 °C to 88 °C) and closes the fan thermostat switch.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Remove the front body. See Front Body Removal on page 4-5.

3. Disconnect the two-pin connector from the fan motor (Figure 11b-19, Page 11b-23).

4. Disconnect the two-pin connector from the thermostat switch (Figure 11b-20, Page 11b-23).

5. Place a jumper wire between the frame and the 18-gauge yellow/black wire at the two-pin connector dis-
connected from the thermostat switch.

6. Set a multimeter to measure 20 VDC.

7. Place the multimeter probes into each terminal of the two-pin connector disconnected from the fan motor
(wire harness side).

8. Connect the battery cables, positive (+) cable first.

9. Leave the Forward/Reverse handle in the NEUTRAL position.

10. Monitor the multimeter while turning the key switch to the ON position. The multimeter should indicate
0 (zero) VDC with the key in the OFF position, and approximately 12 VDC with the key switch in the ON
position.

Figure 11b-19   Fan Motor Connector Figure 11b-20   Thermostat Switch Connector
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Test Procedure 12 – Fan Motor, Continued:

11. If the voltage reading is approximately 12 VDC with the key switch in the OFF position, check the fan
relay for proper wiring and function. See Test Procedure 10 – Fan Relay on page 11b-19.

12. If the voltage reading is not approximately 12 VDC with the key switch in the ON position, check the fol-
lowing:

• Diode 2 for failure in closed condition. See Test Procedure 13B – Diode 2 on wire 55 on
page 11b-25.

• Fan relay for proper wiring and function. See Test Procedure 10 – Fan Relay on page 11b-19.

• Both 30-amp fuses (on wires w74, and w02). See Test Procedure 2 – Fuse on page 11b-11.

• Key switch. See Test Procedure 5 – Key Switch (ON Position) on page 11b-14.

• Connections and wire continuity for wires w84, w71, w66, w69, w75, w74, w39, w81, w02, w25, and
w37.

TEST PROCEDURE 13 – WIRE HARNESS DIODES
See General Warning, Section 1, Page 1-1.
A diode is designed to conduct current in one direction only. Depending on the application, diodes are used
in the vehicle to control electrical system logic, or to help protect relay and switch contacts from excessive
arching. See following NOTE.

NOTE: If a diode conducts current in both directions, the diode has failed closed. If a diode will not conduct
current in either direction, the diode has failed open.

The wire harness is equipped with several in-line diodes. The following table describes each diode’s function
in the electrical system, the location in the wire harness, and the symptom(s) of a diode failure.

DIODE TROUBLESHOOTING GUIDE

DIODE
IN-LINE WIRE 
LOCATION 
(WIRES)

FUNCTION FAILURE 
CONDITION SYMPTOM/COMMENT

Diode 1 w32 and w35 Differential solenoid coil flyback 
diode

Open
Will contribute to the premature 
failure of the differential relay 
contacts.

Closed
The 30-amp fuse (on w02) will blow 
repeatedly until the diode has been 
replaced.

Diode 2 w55 and w56 Fan motor flyback diode

Open Will contribute to the premature 
failure of the fan relay contacts.

Closed
The 30-amp fuse (on w74) will blow 
repeatedly until the diode has been 
replaced.

Diode 3 w64 and w61 Differential relay coil isolation diode

Open

Differential solenoid is energized all 
of the time, even when Forward/
Reverse handle is in the NEUTRAL 
position.

Closed
May allow the vehicle to be started 
when Forward/Reverse handle is in 
FORWARD or REVERSE positions.

Troubleshooting Guide continued on next page... 
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Test Procedure 13A – Diode 1 on wire 32
See General Warning, Section 1, Page 1-1.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-1.

3. Disconnect the two-pin connector between the front gearcase and the wire harness.

4. Set the multimeter to the diode test function (ç).

5. Connect the black (–) probe of the multimeter to the frame (ground).

6. Connect the red (+) probe of the multimeter to the 18-gauge gray wire (w34) on the two-pin connector
(wire harness side).

7. The reading should indicate an over limit (no continuity). If the diode conducts current (shows continuity)
with the meter probes connected as described, the diode has failed and must be replaced. See Wire
Harness Diode Removal, Section 12b, Page 12b-18.

8. Reverse the multimeter probes and note the reading. The multimeter should indicate approximately 540
mV, however, a range of 400-700 mV is acceptable.

9. If the readings obtained in the previous steps are incorrect, replace the diode. See Wire Harness Diode
Removal, Section 12b, Page 12b-18.

Test Procedure 13B – Diode 2 on wire 55
See General Warning, Section 1, Page 1-1.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-1.

Diode 4 w65 and w60 Start relay coil isolation diode
Open

Vehicle will not start. Start relay will 
not be energized when key switch 
is in the START position.

Closed Loss of start relay coil isolation.

Diode 5 w52 and w82 Fuel pump and hold coil flyback 
diode

Open Will contribute to the premature 
failure of the key switch contacts.

Closed
The 30-amp fuse (on w02) will blow 
repeatedly until the diode has been 
replaced.

Diode 6 w57 and w70 Starter solenoid coil flyback diode

Open Will contribute to the premature 
failure of the start relay contacts.

Closed
The 30-amp fuse (on w74) will blow 
repeatedly until the diode has been 
replaced.

DIODE TROUBLESHOOTING GUIDE

DIODE
IN-LINE WIRE 
LOCATION 
(WIRES)

FUNCTION FAILURE 
CONDITION SYMPTOM/COMMENT
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Test Procedure 13B – Diode 2 on wire 55, Continued:

3. Remove the front body. See Front Body Removal on page 4-5.

4. Disconnect the two-pin connector between the fan and the wire harness (Figure 11b-19, Page 11b-23).

5. Set the multimeter to the diode test function (ç).

6. Connect the black (–) probe of the multimeter to the frame (ground).

7. Connect the red (+) probe of the multimeter to the 14-gauge blue wire (w66) on the two-pin connector
(wire harness side).

8. The reading should indicate an over limit (no continuity). If the diode conducts current (shows continuity)
with the meter probes connected as described, the diode has failed and must be replaced. See Wire
Harness Diode Removal, Section 12b, Page 12b-18.

9. Reverse the multimeter probes and note the reading. The multimeter should indicate approximately 540
mV, however, a range of 400-700 mV is acceptable.

10. If the readings obtained in the previous steps are incorrect, replace the diode. See Wire Harness Diode
Removal, Section 12b, Page 12b-18.

Test Procedure 13C – Diode 3 on wire 64
See General Warning, Section 1, Page 1-1.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-1.

3. Remove the start relay, differential relay, fan relay, and accessory relay from the multi-pin connector
located on the electrical component mounting plate.

4. Disconnect the two-pin connector between the neutral switch and the wire harness (Figure 11b-21,
Page 11b-26).

5. Set the multimeter to the diode test function (ç).

6. Connect the black (–) probe of the multimeter to the 18-gauge black/white wire (w79) at the neutral
switch two-pin connector.

Figure 11b-21   Neutral Switch Two-Pin Connector
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7. Connect the red (+) probe of the multimeter to the 18-gauge black wire (w61) on the multi-pin differential
relay connector located on the electrical component mounting plate.

8. The reading should indicate an over limit (no continuity). If the diode conducts current (shows continuity)
with the meter probes connected as described, the diode has failed and must be replaced. See Wire
Harness Diode Removal, Section 12b, Page 12b-18.

9. Reverse the multimeter probes and note the reading. The multimeter should indicate approximately 540
mV, however, a range of 400-700 mV is acceptable.

10. If the readings obtained in the previous steps are incorrect, replace the diode. See Wire Harness Diode
Removal, Section 12b, Page 12b-18.

Test Procedure 13D – Diode 4 on wire 65

See General Warning, Section 1, Page 1-1.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-1.

3. Remove the start relay, differential relay, fan relay, and accessory relay from the multi-pin connector
located on the electrical component mounting plate.

4. Disconnect the two-pin connector between the neutral switch and the wire harness (Figure 11b-21,
Page 11b-26).

5. Set the multimeter to the diode test function (ç).

6. Connect the black (–) probe of the multimeter to the 18-gauge black/white wire (w79) at the neutral
switch two-pin connector.

7. Connect the red (+) probe of the multimeter to the 18-gauge black wire (w60) on the multi-pin start relay
connector located on the electrical component mounting plate.

8. The reading should indicate an over limit (no continuity). If the diode conducts current (shows continuity)
with the meter probes connected as described, the diode has failed and must be replaced. See Wire
Harness Diode Removal, Section 12b, Page 12b-18.

9. Reverse the multimeter probes and note the reading. The multimeter should read approximately 540 mV,
however, a range of 400-700 mV is acceptable.

10. If the readings obtained in the previous steps are incorrect, replace the diode. See Wire Harness Diode
Removal, Section 12b, Page 12b-18.

Test Procedure 13E – Diode 5 on wire 52

See General Warning, Section 1, Page 1-1.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-1.

3. Open the dashboard access door (Figure 11b-22, Page 11b-28).
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Test Procedure 13D – Diode 4 on wire 65, Continued:

4. Disconnect the multi-pin connector from the key switch (Figure 11b-23, Page 11b-28). See following
NOTE.

NOTE: Failure to disconnect the multi-pin connector from the key switch will result in unreliable results
when the diodes connected to the key switch circuit are tested.

5. Remove the differential relay from the socket on the electrical component mounting plate
(Figure 11b-24, Page 11b-28).

6. Disconnect the three-pin connector between the fuel solenoid and the wire harness (Figure 11b-25,
Page 11b-28).

7. Disconnect the bullet connector between the fuel pump and the wire harness (Figure 11b-26,
Page 11b-29).

Figure 11b-22   Dashboard Access Door Figure 11b-23   Disconnected Multi-Pin Connector at 
Key Switch 

Figure 11b-24   Differential Relay Removed Figure 11b-25   Fuel Solenoid Three-Pin Connector
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8. Set the multimeter to the diode test function (ç).

9. Connect the black (–) probe of the multimeter to the frame (ground).

10. Connect the red (+) probe of the multimeter to the 18-gauge gray wire (w40) at the bullet connector (wire
harness side).

11. The reading should indicate an over limit (no continuity). If the diode conducts current (shows continuity)
with the meter probes connected as described, the diode has failed and must be replaced. See Wire
Harness Diode Removal, Section 12b, Page 12b-18.

12. Reverse the multimeter probes and note the reading. The multimeter should indicate approximately 540
mV, however, a range of 400-700 mV is acceptable.

13. If the readings obtained in the previous steps are incorrect, replace the diode. See Wire Harness Diode
Removal, Section 12b, Page 12b-18.

Test Procedure 13F – Diode 6 on wire 57

See General Warning, Section 1, Page 1-1.
1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock

the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-1.

3. Disconnect the 16-gauge green wire (w58) from the starter solenoid coil (Figure 11b-9, Page 11b-16).

4. Set the multimeter to the diode test function (ç).

5. Connect the black (–) probe to the frame (ground).

6. Connect the red (+) probe to the 16-gauge green wire (w58) at the connector.

7. The reading should indicate an over limit (no continuity). If the diode conducts current (shows continuity)
with the meter probes connected as described, the diode has failed and must be replaced. See Wire
Harness Diode Removal, Section 12b, Page 12b-18.

Figure 11b-26   Fuel Pump Bullet Connector
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Test Procedure 13F – Diode 6 on wire 57, Continued:

8. Reverse the multimeter probes and note the reading. The multimeter should indicate approximately 540
mV, however, a range of 400-700 mV is acceptable.

9. If the readings obtained in the previous steps are incorrect, replace the diode. See Wire Harness Diode
Removal, Section 12b, Page 12b-18.

TEST PROCEDURE 14 – NEUTRAL SWITCH (TRANSMISSION)

See General Warning, Section 1, Page 1-1.

The neutral switch is located on the transmission housing.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-1.

3. Disconnect the two-pin connector between the neutral switch and the wire harness (w78, and w79)
(Figure 11b-21, Page 11b-26).

4. Check for continuity on the switch contacts with the Forward/Reverse handle in the FORWARD position
(Figure 11b-27, Page 11b-30). The multimeter should indicate no continuity.

5. Check for continuity on the switch contacts with the Forward/Reverse handle in the NEUTRAL position
(Figure 11b-28, Page 11b-31). The multimeter should indicate continuity.

6. Check for continuity on the switch contacts with the Forward/Reverse handle in the REVERSE position
(Figure 11b-28, Page 11b-31). The multimeter should indicate no continuity.

7. If any of the continuity readings are incorrect, replace the neutral switch. See Neutral Switch Removal,
Section 12b, Page 12b-2.

Figure 11b-27   Neutral Switch – Forward Position
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TEST PROCEDURE 15 – WIRE CONTINUITY
See General Warning, Section 1, Page 1-1.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-1.

3. To test a wire for continuity, disconnect either end from the electrical component to which it is attached.

4. Set the multimeter to 200 ohms and place the red (+) probe on the terminal at one end of the wire. Place
the black (–) probe on the other terminal end of the wire. The reading should indicate continuity. If the
reading is incorrect, repair or replace the wire. See following NOTE.

NOTE: When checking continuity of wires in the wire harness, observe the polarity of diodes. Testing con-
tinuity of certain wires will require the appropriate diode test procedure. See Test Procedure 13 –
Wire Harness Diodes on page 11b-24.

TEST PROCEDURE 16 – FRONT DRIVE GEARCASE COIL
See General Warning, Section 1, Page 1-1.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the battery as instructed. See WARNING “To avoid unintentionally starting...” in General
Warning, Section 1, Page 1-1.

3. Disconnect the two-pin connector between the wire harness and the front drive gearcase located under
the front floorboard.

4. Set the multimeter to 200 ohms.

5. Measure the resistance between the two wires at the two-pin connector (front drive gearcase side).

6. The resistance should be 24.7 to 27.3 ohms.

7. If the resistance is not within the stated range, replace the large output cover sub-assembly. See the
Engines and Drivetrain Components manual (CCI P/N 102396501).

Figure 11b-28   Neutral Switch – Neutral Position Figure 11b-29   Neutral Switch – Reverse Position
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TEST PROCEDURE 17 – ALTERNATOR
See General Warning, Section 1, Page 1-1.

NOTE: Keep the battery connected during this test procedure.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Ensure that the wires are connected correctly and are tight. If they are not, rewire or tighten as necessary.

3. Check the engine RPM setting to ensure that it is adjusted correctly. See Engine RPM Adjustment,
Section 13b, Page 13b-22.

4. With the battery in good condition and fully charged, run the engine for several minutes to bring the volt-
age regulator to operating temperature.

5. Set the multimeter for 20 VDC.

6. With the engine running at full-governed RPM, measure the battery voltage at the battery posts. If the
reading is between 14.2 and 14.8 volts, the alternator is good. If the reading is less than 14.2 volts but
rising steadily, check battery condition. See Test Procedure 1 – Battery on page 11b-9.

7. If the reading is less than 14.2 volts and not rising or higher than 14.8 volts, replace the alternator.

TEST PROCEDURE 18 – 50-AMP CIRCUIT BREAKER
See General Warning, Section 1, Page 1-1.

NOTE: Keep the battery connected during this test procedure.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Remove the electrical component cover, and locate the 50-amp circuit breaker on the electrical compo-
nent mounting plate (Figure 11b-30, Page 11b-32).

3. Ensure that the wires at the 50-amp circuit breaker and the large post of the starter solenoid are con-
nected correctly and are tight. If they are not, rewire or tighten as necessary.

4. Set the multimeter to 20 VDC.

5. Place the black (–) probe on the frame (ground).

Figure 11b-30   50-Amp Circuit Breaker
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6. Place the red (+) probe on one of the studs of the 50-amp circuit breaker. The reading should indicate
approximately 12 VDC (or full battery voltage).

7. Place the red (+) probe on the remaining stud of the 50-amp circuit breaker. The reading should indicate
approximately 12 VDC (or full battery voltage).

8. If the multimeter indicated voltage on only one of the circuit breaker studs, the circuit breaker has failed
and must be replaced. See 50-Amp Circuit Breaker Removal, Section 12b, Page 12b-3.

9. If the multimeter did not indicate voltage on either of the circuit breaker studs, check the following:

• Battery. See Test Procedure 1 – Battery on page 11b-9.

• Loose connection at large post of starter solenoid.

• Wire continuity of wires w91, and w45. See Test Procedure 15 – Wire Continuity on page 11b-31.

TEST PROCEDURE 19 – ENGINE COOLANT HIGH-TEMPERATURE LIGHT CIRCUIT
See General Warning, Section 1, Page 1-1.
The engine coolant thermostat switch provides a ground to the engine coolant high-temperature light when
the engine block reaches a temperature range of 215 °F to 225 °F (101 °C to 107 °C) and closes the thermo-
stat switch. See following NOTE.

NOTE: Keep the battery connected during this test procedure.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the two-pin connector from the thermostat switch (Figure 11b-20, Page 11b-23).

3. Place a jumper wire between the frame and the 18-gauge Green/White wire at the two-pin connector dis-
connected from the thermostat switch.

4. Remove the instrument panel. See Instrument Panel Removal, Section 12b, Page 12b-4.

5. Disconnect the two wires connected to the engine coolant high-temperature light.

Figure 11b-31   Thermostat Switch Connector
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Test Procedure 19 – Engine Coolant High-Temperature Light Circuit, Continued:

6. Set a multimeter to 20 VDC.

7. Place the multimeter probes into each terminal disconnected from the engine coolant high-temperature
light.

8. Connect the battery cables, positive (+) cable first.

9. Leave the Forward/Reverse handle in the NEUTRAL position.

10. Monitor the multimeter while turning the key switch to the ON position. The multimeter should indicate
0 (zero) VDC with the key in the OFF position and approximately 12 VDC with the key switch in the ON
position.

11. If the voltage reading is approximately 12 VDC with the key switch in the OFF position, check the key
switch for proper wiring and function. See Test Procedure 5 – Key Switch (ON Position) on
page 11b-14.

12. If the voltage reading obtained in step 10 is correct, check the filament of the engine coolant high-tem-
perature light.

12.1. Turn the key switch to the OFF position.

12.2. Remove the multimeter probes and connect the wires to the engine coolant high-temperature light.

12.3. Monitor the engine coolant high-temperature light while turning the key switch to the ON position.
The engine coolant high-temperature light should illuminate with the key in the ON position. If the
light does not illuminate, replace the light.

13. If the voltage reading obtained in step 10 is not approximately 12 VDC with the key switch in the ON posi-
tion, check the following:

• 30-amp fuse (on wire w02). See Test Procedure 2 – Fuse on page 11b-11.

• Key switch. See Test Procedure 5 – Key Switch (ON Position) on page 11b-14.

• Connections and wire continuity for wires w38, w30, w29, w25, w02, and w73. See Test Procedure 15
– Wire Continuity on page 11b-31.

TEST PROCEDURE 20 – GLOW PLUG CIRCUIT
See General Warning, Section 1, Page 1-1.

NOTE: Keep the battery connected during this test procedure.

1. Turn the key switch OFF. Place the Forward/Reverse handle in NEUTRAL. Chock the wheels.

2. Set a multimeter to 20 VDC.

3. Place the red (+) probe on the wire terminal where the 12-gauge blue wire (w28) connects to the glow
plug and glow plug buss bar (Figure 11b-32, Page 11b-35).

4. Place the black (–) probe on the frame or engine block (ground).

5. The multimeter should indicate 0 VDC with the key in the OFF position.

6. Monitor the multimeter, and turn the key to the PREHEAT position. Hold it for 5 seconds. The multimeter
should indicate 11 to 12 VDC.
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7. If the readings in the previous two steps are incorrect, check the following:

• 30-amp fuse (on wire w02). See Test Procedure 2 – Fuse on page 11b-11.

• Key Switch. See Test Procedure 6 – Key Switch (Glow Plug Circuit) on page 11b-15.

• Wire continuity of wires w02, w25, w26, w27, and w28. See Test Procedure 15 – Wire Continuity on
page 11b-31.

TEST PROCEDURE 21 – REVERSE WARNING BUZZER LIMIT SWITCH

See General Warning, Section 1, Page 1-1.

NOTE: Keep the battery connected during this test procedure.

The reverse warning buzzer limit switch is located on the Forward/Reverse handle, under the dashboard.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Check for proper wiring and tight connections at the reverse warning buzzer and the reverse warning
buzzer limit switch (Figure 11b-33, Page 11b-36).

3. Move the Forward/Reverse handle to REVERSE and listen for an audible click from the limit switch. If
there is no click, check the switch for proper alignment and switch arm movement.

4. If the switch is being activated but the buzzer does not function, place the red (+) probe of the multimeter
on one terminal and the black (–) probe on the other terminal of the limit switch. With the lever fully
released, the reading should be no continuity.

5. Place the Forward/Reverse handle in the REVERSE position to activate the limit switch. The multimeter
should indicate continuity when the limit switch lever is activated. If either reading is incorrect, replace
the limit switch (Figure 11b-33, Page 11b-36).

Figure 11b-32   Glow Plug Circuit Test
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Test Procedure 21 – Reverse Warning Buzzer Limit Switch, Continued:

TEST PROCEDURE 22 – REVERSE WARNING BUZZER
See General Warning, Section 1, Page 1-1.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the battery as instructed. See WARNING “To avoid unintentionally starting...” in General
Warning, Section 1, Page 1-1.

3. Check for proper wiring and tight connections. Use a multimeter, and check for continuity through each
wire that connects to the reverse warning buzzer individually. See Wiring Diagram, Section 11b,
Page 11b-6. If the buzzer does not function when properly wired, replace the buzzer. See Reverse
Warning Buzzer Removal, Section 12b, Page 12b-7.

TEST PROCEDURE 23 – FUEL SOLENOID PULL COIL CIRCUIT
See General Warning, Section 1, Page 1-1.

NOTE: Keep the battery connected during this test procedure.

1. Turn the key switch OFF. Place the Forward/Reverse handle in NEUTRAL. Chock the wheels.

2. Disconnect the three-pin connector between the fuel solenoid and the wire harness (Figure 11b-25,
Page 11b-28).

3. Set a multimeter to 20 VDC.

4. Place the red (+) probe on the 14-gauge blue wire (w43) of the three-pin connector at the fuel solenoid
(wire harness side).

5. Place the black (–) probe on the frame or engine block (ground).

6. The multimeter should indicate 0 VDC with the key in the OFF position.

7. Monitor the multimeter, and turn the key switch to the ON position. The multimeter should indicate 0 VDC.

8. Monitor the multimeter, and turn the key switch to the START position. The multimeter should indicate
between 10 and 11.5 VDC.

Figure 11b-33   Reverse Warning Buzzer and Limit 
Switch



TROUBLESHOOTING AND ELECTRICAL SYSTEM: DIESEL VEHICLES Test Procedures

2005 XRT 1500/Carryall 294 Gasoline and Diesel Vehicle Maintenance and Service Manual Page 11b-37

11B

9. If the reading obtained in the previous step is correct, and the fuel solenoid does not operate correctly,
replace the fuel solenoid. See the Kubota D722 diesel engine manual (CCI P/N 102615501).

10. If any of the above readings is incorrect, check the following items:

• Battery. See Test Procedure 1 – Battery on page 11b-9.
• Key switch. See Test Procedure 4 – Key Switch (Starter Circuit) on page 11b-13.
• Starter solenoid. See the Kubota D722 diesel engine manual (CCI P/N 102615501).
• Wire continuity of w43. See Test Procedure 15 – Wire Continuity on page 11b-31.

TEST PROCEDURE 24 – FUEL SOLENOID HOLD COIL CIRCUIT
See General Warning, Section 1, Page 1-1.

NOTE: Keep the battery connected during this test procedure.

1. Turn the key switch OFF. Place the Forward/Reverse handle in NEUTRAL. Chock the wheels.

2. Disconnect the three-pin connector between the fuel solenoid and the wire harness (Figure 11b-25,
Page 11b-28).

3. Set a multimeter to 20 VDC.

4. Place the red (+) probe on the 18-gauge gray wire (w41) of the three-pin connector at the fuel solenoid
(wire harness side).

5. Place the black (–) probe on the frame or engine block (ground).

6. The multimeter should indicate 0 VDC with the key switch in the OFF position.

7. Monitor the multimeter, and turn the key switch to the ON position. The multimeter should indicate
approximately 12 VDC.

8. If the reading obtained in the previous step is correct, and the fuel solenoid does not operate correctly,
replace the fuel solenoid. See the Kubota D722 diesel engine manual (CCI P/N 102615501).

9. If any of the above readings is incorrect, check the following items:

• Battery. See Test Procedure 1 – Battery on page 11b-9.
• 30-amp fuse on w02. See Test Procedure 2 – Fuse on page 11b-11.
• Key switch. See Test Procedure 5 – Key Switch (ON Position) on page 11b-14.
• Starter solenoid. See the Kubota D722 diesel engine manual (CCI P/N 102615501).
• Wire continuity of wires w41, w37, w25, w02, w73, and w91. See Test Procedure 15 – Wire Continu-

ity on page 11b-31.

TEST PROCEDURE 25 – FUEL PUMP CIRCUIT
See General Warning, Section 1, Page 1-1.

NOTE: Keep the battery connected during this test procedure.

1. Turn the key switch OFF. Place the Forward/Reverse handle in NEUTRAL. Chock the wheels.

2. Disconnect the bullet connector between the fuel pump and the wire harness (Figure 11b-26,
Page 11b-29).

3. Set a multimeter to 20 VDC.

4. Place the red (+) probe on the 18-gauge gray wire (w40) disconnected from the fuel pump (wire harness
side).
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Test Procedure 25 – Fuel Pump Circuit, Continued:

5. Place the black (–) probe on the frame or engine block (ground).

6. The multimeter should indicate 0 (zero) VDC with the key switch in the OFF position.

7. Monitor the multimeter, and turn the key switch to the ON position. The multimeter should indicate
approximately 12 VDC with the key in the ON position.

8. If the reading obtained in the previous step is correct and the fuel pump does not operate correctly,
replace the fuel pump. See Fuel Pump Removal, Section 13b, Page 13b-12.

9. If any of the above readings is incorrect, check the following items:

• Battery. See Test Procedure 1 – Battery on page 11b-9.

• 30-amp fuse on w02. See Test Procedure 2 – Fuse on page 11b-11.

• Key switch. See Test Procedure 5 – Key Switch (ON Position) on page 11b-14.

• Wire continuity of wires w40, w37, w25, w02, w73, and w91. See Test Procedure 15 – Wire Continu-
ity on page 11b-31.

TEST PROCEDURE 26 – LOW OIL WARNING LIGHT CIRCUIT

See General Warning, Section 1, Page 1-1.
If the low oil warning light stays on, test the oil pressure switch. See the Kubota D722 diesel engine manual
(CCI P/N 102615501). If the low oil warning light does not illuminate, and the vehicle is low on oil, proceed to
step 1. See following NOTE.

NOTE: The low oil warning light should illuminate when the key switch is turned to the ON position. After
the engine has been started, the low oil warning light should remain illuminated until the oil pres-
sure switch has been activated.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Remove the instrument panel. See Instrument Panel Removal, Section 12b, Page 12b-4.

3. Ensure that the wires are connected correctly and are tight. If they are not, rewire or tighten as necessary.

4. Disconnect the 18-gauge black/white wire (w17) from the low oil warning light terminal.

5. Leave the 18-gauge purple wire (w49) connected to the low oil warning light.

6. Place a jumper wire on the terminal of the low oil warning light where the black/white wire was removed.

7. Touch the frame (ground) with the remaining end of the jumper wire.

8. Turn the key switch to the ON position. The low oil warning light should illuminate.

9. If the low oil warning light does not illuminate when the key switch is in the ON position, check the 18-
gauge purple wire (w49) for continuity between the terminal at the low oil warning light and the 18-gauge
purple wire (w29) at the key switch. Also check the continuity between the terminal on the 18-gauge
black/white wire (w17) and the terminal on the oil pressure switch 16-gauge black/white wire (w90).

10. If there is continuity between the 18-gauge purple wire (w49) at the low oil warning light and the 18-gauge
purple wire (w29) at the key switch, replace the low oil warning light.

11. If the problem is not corrected by performing the previous steps, test the oil pressure switch. See the
Kubota D722 diesel engine manual (CCI P/N 102615501).
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TEST PROCEDURE 27 – 12-VOLT POWER POINT
See General Warning, Section 1, Page 1-1.

NOTE: Keep the battery connected during this test procedure.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Set the multimeter to 20 VDC.

3. Measure the voltage between the center contact and the outer contact of the power point receptacle. The
voltage should be approximately 12 VDC.

4. If the voltage is not approximately 12 VDC, check the 10-amp fuse on wire 46 (w46) located on the elec-
trical component mounting plate. See Test Procedure 2 – Fuse on page 11b-11.

5. If the fuse is good, check the continuity of the wires connected to the power point receptacle.

TEST PROCEDURE 28 – FUEL LEVEL SENDING UNIT
See General Warning, Section 1, Page 1-1.

ý WARNING

• To avoid the possibility of fire or explosion, make sure the fuel tank cap is securely in place
while performing this test procedure.

1. Turn the key switch OFF, and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-1.

3. Disconnect the orange wire from the center post of the fuel level sending unit.

4. With a multimeter set to 2k ohms, place the red (+) probe on the center post of the sending unit. Place
the black (–) probe on the ground connection of the sending unit (Figure 11b-34, Page 11b-39).

Figure 11b-34   Fuel Level Sending Unit Test
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Test Procedure 28 – Fuel Level Sending Unit, Continued:

5. The following resistance readings (in ohms) should be indicated, depending on the position of the float
inside the fuel tank. The resistance reading will vary according to the exact position of the float. The fol-
lowing chart may be used as a guideline to determine if the fuel level sending unit is operating correctly.
Make sure the float is at the surface of the fuel in the tank.

6. If the readings are within the specifications listed in the preceding chart, the fuel level sending unit is
working properly. If the readings are incorrect, the fuel level sending unit has failed and the fuel tank must
be replaced. See Fuel Tank Removal, Section 13b, Page 13b-17.

7. If the readings are correct and the fuel gauge does not function correctly, leave the battery disconnected
and check the continuity of the following:

• Orange wire from the fuel level sending unit to the fuel gauge/hour meter.

• Blue wire (w53) from the fuel gauge/hour meter to the key switch.

• Black ground wires at the fuel level sending unit and at the fuel gauge/hour meter. See Fuel Gauge/
Hour Meter Removal, Section 12b, Page 12b-10.

8. If the readings are correct according to the position of the float, but the reading on the fuel gauge/hour
meter is incorrect, test the fuel gauge/hour meter. See Test Procedure 29 – Fuel Gauge on
page 11b-40.

TEST PROCEDURE 29 – FUEL GAUGE
See General Warning, Section 1, Page 1-1.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Remove the instrument panel. See Instrument Panel Removal, Section 12b, Page 12b-4.

3. Disconnect the orange wire from the fuel gauge/hour meter.

4. Set a multimeter to 20 volts DC, and place the red (+) probe on the positive (+) post of the battery. Place
the black (–) probe on the negative (–) post of the battery. Record the voltage reading.

5. Set a multimeter to 20 volts DC, and place the red (+) probe on the (2) terminal of the fuel gauge/hour
meter where the blue wire is connected. Place the black (–) probe on the (3) terminal of the fuel gauge/
hour meter with the black wire (Figure 11b-35, Page 11b-41).

6. Connect the battery cables, positive (+) cable first, and tighten the hardware to 12 ft-lb (16 N·m).

7. Turn the key switch ON. The voltage reading should be the same as the battery voltage reading recorded
earlier. If not, check the continuity of the blue and black wires (Figure 11b-35, Page 11b-41).

8. The orange wire should remain disconnected for this step. Place the black probe of the multimeter on the
(3) terminal of the fuel gauge/hour meter, and place the red (+) probe on the (1) terminal of the fuel
gauge/hour meter (Figure 11b-36, Page 11b-41). The voltage reading should be the same as the full
battery voltage reading obtained in step 4. If the reading is incorrect, replace the fuel gauge/hour meter.

FLOAT POSITION RESISTANCE READING FUEL GAUGE READINGS

Lower position (tank empty) 240 ± 20 ohms Empty

Center position (tank half full) 120 ± 20 ohms Half full

Upper position (tank full) 60 ± 20 ohms Full
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TEST PROCEDURE 30 – HOUR METER
See General Warning, Section 1, Page 1-1.

NOTE: Keep the battery connected during this test procedure.

1. Place the Forward/Reverse handle in NEUTRAL. Chock the wheels.

2. Turn the key switch ON, and record the current hour meter reading.

3. Turn the key switch to the START position, and hold it until the engine is running smoothly. Release the
key and it will return to the ON position. The engine should idle.

4. Allow the engine to idle for at least 6 minutes (the meter records in 6-minute increments). See following
DANGER.

ý DANGER

• Do not operate diesel vehicle in an enclosed area without proper ventilation. The engine
produces carbon monoxide, which is an odorless, deadly poison.

5. If the reading does not change after six minutes, check the low oil warning light and the oil pressure
switch. See following NOTE. See also Test Procedure 26 – Low Oil Warning Light Circuit on
page 11b-38.

NOTE: The hour meter is designed to record actual engine running time and will not start adding incre-
ments until the oil pressure switch has opened.

6. If the hour meter still does not function after the low oil warning light, oil pressure switch, and all of the
appropriate wires have been checked for continuity, replace the fuel gauge/hour meter.

TEST PROCEDURE 31 – LIGHT SWITCH
See General Warning, Section 1, Page 1-1.

NOTE: The headlight circuit is protected by the 20-amp fuse. Check the fuse before this procedure is per-
formed. See Test Procedure 2 – Fuse on page 11b-11.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-1.

Figure 11b-35   Fuel Gauge Continuity Test Figure 11b-36   Fuel Gauge Voltage Test
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Test Procedure 31 – Light Switch, Continued:

3. Remove the instrument panel. See Instrument Panel Removal, Section 12b, Page 12b-4.

4. Use a multimeter set to 20 volts DC, and place alligator clips on the multimeter probes. Connect the red
(+) probe to the light switch terminal where the blue wire (w03) is connected (Figure 11b-37,
Page 11b-42).

5. Connect the battery cables, positive (+) cable first.

6. Connect the black (–) probe of the multimeter to the negative (–) post of the battery.

7. With the light switch in the OFF position, the reading should indicate 0 volts. With the light in the ON posi-
tion, the reading should indicate between 11 and 12.5 volts. If the there is no voltage reading, check the
continuity of the 10-gauge red wire from the fuse block to the starter solenoid. Check the continuity of the
14-gauge yellow wire and the 14-gauge blue wire from the light switch to the fuse block. Check the fuse.
See Test Procedure 2 – Fuse on page 11b-11. If the wires and fuse show continuity, and the readings
are still incorrect, replace the switch. See Light Switch Removal, Section 12b, Page 12b-15.

TEST PROCEDURE 32 – VOLTAGE AT HEADLIGHT SOCKET
See General Warning, Section 1, Page 1-1.

NOTE: Keep the battery connected during this test procedure.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Inspect the wires at the light bulb socket. Make sure the wires are securely fastened to the contacts
inside the socket.

3. Remove the wire harness from the headlight (Figure 11b-38, Page 11b-43).

4. Use a multimeter set to 20 volts DC, and place the black (–) probe into the black wire terminal of the wire
harness. Place the red (+) probe into the blue wire terminal.

5. Pull the light switch to the ON position. If the multimeter reading indicates approximately 12 volts, replace
the headlight bulb.

Figure 11b-37   Light Switch Test
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Test Procedure 32 – Voltage at Headlight Socket, Continued:

6. If there is no voltage reading at the wire harness, check the continuity of the 16-gauge blue wire from the
headlight to the light switch.

6.1. Set the multimeter to 20 VDC.

6.2. Use an alligator clip to attach the black (–) probe onto the negative (–) battery terminal, and place
the red (+) probe into the blue wire terminal of the wire harness. If the multimeter reading is approx-
imately 12 volts, the blue wire has continuity.

7. Check the continuity of the 16-gauge black wire from the headlight to the ground terminal.

7.1. Set the multimeter to 20 VDC.

7.2. Place the black (–) probe of multimeter into the black wire terminal of the wire harness, and use an
alligator clip to attach the red (+) probe onto the positive (+) battery terminal. If the multimeter read-
ing is approximately 12 volts, the black wire has continuity.

8. If the readings are correct in all of the previous steps, replace the headlamp.

Figure 11b-38   Voltage Measurement at Headlight 
Socket

Figure 11b-39   Bed Lift Motor Wires
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TEST PROCEDURE 33 – BED LIFT MOTOR

NOTE: Keep the battery connected during this test procedure.

Ensure that the battery is fully-charged before performing this test procedure.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the red and yellow wires from the bed lift motor (Figure 11b-39, Page 11b-43).

3. Set a multimeter for 20 VDC.

4. Place the red probe in the bullet connector on the red wire (wire harness side), and place the black probe
in the bullet connector on the black wire (wire harness side) (Figure 11b-40, Page 11b-44).

5. Have an assistant press the bed lift switch on the instrument panel in the UP position and monitor the
multimeter:

• A reading of approximately + (positive) 12 VDC indicates that the bed lift harness and switch is wired
correctly. Proceed to step 6.

• A reading of approximately – (negative) 12 VDC indicates that the bed lift harness or switch is wired
incorrectly. Check the wiring of the bed lift harness and bed lift switch. See Wiring Diagram on
page 11b-6.

• A reading of approximately 0 VDC indicates a failed bed lift switch, failed bed lift circuit breaker, a poor
connection in the bed lift wire harness, or a broken wire.

6. Place the red probe in the bullet connector on the red wire (wire harness side), and place the black probe
in the bullet connector on the black wire (wire harness side) (Figure 11b-41, Page 11b-44).

7. Have an assistant press the bed lift switch on the instrument panel in the DOWN position and monitor
the multimeter:

• A reading of approximately – (negative) 12 VDC indicates that the bed lift harness and switch is wired
correctly. Proceed to step 8.

• A reading of approximately + (positive) 12 VDC indicates that the bed lift harness or switch is wired
incorrectly. Check the wiring of the bed lift harness and bed lift switch. See Wiring Diagram on
page 11b-6.

Figure 11b-40   Bed Lift Motor Voltage Reading with 
Switch in UP position

Figure 11b-41   Bed Lift Motor Voltage Reading with 
Switch in DOWN position
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• A reading of approximately 0 VDC indicates a failed bed lift switch, failed bed lift circuit breaker, a poor
connection in the bed lift wire harness, or a broken wire.

8. If the bed lift motor does not function and the readings obtained in the previous steps are correct, the bed
lift motor has failed and must be replaced. See Bed Lift Motor Removal, Section 4, Page 4-9.

TEST PROCEDURE 34 – BED LIFT SWITCH
1. Remove the bed lift switch. See Bed Lift Switch Removal, Section 12a, Page 12a-14.

2. Check continuity between the terminals (Figure 11b-42, Page 11b-45) of the toggle switch and compare
the readings with the Toggle Switch Continuity Table. If continuity readings do not match the table,
replace the switch. See Bed Lift Switch Installation, Section 12b, Page 12b-19.

Figure 11b-42   Bed Lift Switch Terminals

TOGGLE SWITCH CONTINUITY

Term-
inal 1 2 3 4 5 6

1 DOWN

2 DOWN UP

3 UP

4 DOWN

5 DOWN UP

6 UP

6

5

3

2

1

4UP
POSITION

DOWN
POSITION



TROUBLESHOOTING AND ELECTRICAL SYSTEM: DIESEL VEHICLES Test Procedures

Page 11b-46 2005 XRT 1500/Carryall 294 Gasoline and Diesel Vehicle Maintenance and Service Manual

11B

TEST PROCEDURE 35 – BED LEFT CIRCUIT BREAKER
1. Remove the bed lift circuit breaker. See Bed Lift Circuit Breaker Removal, Section 12b, Page 12b-19.
2. Place the red probe of the multimeter on the circuit breaker terminals. If the multimeter does not indicate

continuity, replace the circuit breaker. See Bed Lift Circuit Breaker Installation, Section 12b,
Page 12b-19.
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SECTION 12A – ELECTRICAL COMPONENTS: 
GASOLINE VEHICLES

ý DANGER

• See General Warning, Section 1, Page 1-1.

ý WARNING

• See General Warning, Section 1, Page 1-1.

STARTER AND STARTER SOLENOID

See General Warning, Section 1, Page 1-1.

Refer to the engine manual for testing, removal, disassembly, and installation procedures. See the
Honda GX620 engine manual (CCI P/N 102615401).

RELAYS

See General Warning, Section 1, Page 1-1.

The start relay (1), differential relay (2), and accessory relay (optional, not shown) are housed on the electrical
component mounting plate located under the driver-side seat near the battery (Figure 12a-1, Page 12a-1).

Testing the Relay

See Test Procedure 7, Section 11a, Page 11a-15. See also Test Procedure 8 – Differential Relay on
page 11a-17.

Figure 12a-1   Relays Figure 12a-2   Neutral Switch

1

2
1
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Relay Removal
1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock

the wheels.

2. Remove the electrical component cover.

3. Remove the relay from the multi-pin connector.

Relay Installation
1. Insert the relay into the multi-pin connector. See following NOTE.

NOTE: The relay contacts are keyed to ensure that the relay can only be installed in the correct orientation.
If the relay is not easy to insert, rotate the relay until the correct contact orientation is obtained.

NEUTRAL SWITCH

See General Warning, Section 1, Page 1-1.
The neutral switch (1) is located on the transmission housing (Figure 12a-2, Page 12a-1).

Testing the Neutral Switch
See Test Procedure 10, Section 11a, Page 11a-24.

Neutral Switch Removal
1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock

the wheels.
2. Disconnect the two-pin connector between the neutral switch and the wire harness.

3. Use a wrench to loosen and remove the neutral switch from the transmission housing.

Neutral Switch Installation
1. Install the neutral switch to the transmission housing. Tighten the hardware to 20.5 ft-lb (27.8 N·m).

2. Connect the two-pin connector between the neutral switch and the wire harness.

3. Connect the battery cables, positive (+) cable first, and tighten the terminals to 12 ft-lb (16 N·m). Coat ter-
minals with Battery Terminal Protector Spray (CCI P/N 1014305).

CARBURETOR SOLENOID

See General Warning, Section 1, Page 1-1.
The carburetor solenoid is located on the bottom of the carburetor.

Testing the Carburetor Solenoid
See Test Procedure 21, Section 11a, Page 11a-30.

Carburetor Solenoid Removal
1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock

the wheels.
2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally...” in General

Warning, Section 1, Page 1-2.
3. Remove the intake hose from the carburetor intake adapter and remove the carburetor.
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4. Disconnect the 18-gauge yellow wire (w39) from the carburetor solenoid bullet connector (Figure 12a-3,
Page 12a-3).

5. Remove the solenoid from the carburetor. See the Honda GX620 engine manual (CCI P/N
102615401).

Carburetor Solenoid Installation
1. Install the carburetor solenoid on the carburetor and install the carburetor. See the Honda GX620

engine manual (CCI P/N 102615401).

2. Install the intake hose on the carburetor intake adapter.

3. Connect the 18-gauge yellow wire (w39) from the carburetor solenoid to the wire harness (Figure 12a-3,
Page 12a-3).

4. Connect the battery cables, positive (+) cable first, and tighten the terminals to 12 ft-lb (16 N·m). Coat ter-
minals with Battery Terminal Protector Spray (CCI P/N 1014305).

VOLTAGE REGULATOR

See General Warning, Section 1, Page 1-1.

Testing the Voltage Regulator
See Test Procedure 14, Section 11a, Page 11a-26.

Voltage Regulator Removal
1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock

the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally...” in General
Warning, Section 1, Page 1-2.

3. Disconnect the multi-pin connector between the voltage regulator and the wire harness (Figure 12a-4,
Page 12a-4).

4. Remove the voltage regulator mounting screws and remove the voltage regulator.

Figure 12a-3   Carburetor Coil Bullet Connector
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Voltage Regulator Installation

1. Position the voltage regulator on the mounting plate and install the mounting screws. Tighten screws to
9.0 ft-lb (12.2 N·m) (Figure 12a-4, Page 12a-4).

2. Connect the multi-pin connector from the voltage regulator to the wire harness.

3. Connect the battery cables, positive (+) cable first, and tighten the terminals to 12 ft-lb (16 N·m). Coat ter-
minals with Battery Terminal Protector Spray (CCI P/N 1014305).

4. With the Forward/Reverse handle in NEUTRAL, start the engine and check the regulator for proper func-
tioning as described in the voltage regulator test procedure. See Test Procedure 14, Section 11a,
Page 11a-26.

INSTRUMENT PANEL

See General Warning, Section 1, Page 1-1.

Instrument Panel Removal

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-2.

3. Loosen the Tuflok screws, but do not remove screws completely, as shown in Detail A (Figure 12a-5,
Page 12a-5).

4. Remove Tuflok screws from instrument panel as shown in Detail B.

5. Pull forward on top of the instrument panel.

6. If required, disconnect the electrical components.

7. If required, remove the choke cable. See Choke Cable Removal on page 13a-26.

Figure 12a-4   Voltage Regulator
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Instrument Panel Installation

1. Reverse removal procedures to install the instrument panel.

2. Connect the battery cables, positive (+) cable first, and tighten the terminals to 12 ft-lb (16 N·m). Coat ter-
minals with Battery Terminal Protector Spray (CCI P/N 1014305).

KEY SWITCH

See General Warning, Section 1, Page 1-1.

Testing the Key Switch
See Test Procedure 4, Section 11a, Page 11a-13. Also see Test Procedure 5 – Key Switch (Accessory
Terminal) on page 11a-14, and Test Procedure 18 – Key Switch (Engine Kill Circuit) on page 11a-29.

Figure 12a-5   Instrument Panel

A B
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Key Switch Removal
1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock

the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-2.

3. Remove the instrument panel. See Instrument Panel Removal on page 12a-4.

4. Remove the multi-pin connector from the key switch.

5. Remove the key switch nut, and remove the key switch from the back side of the instrument panel.

Key Switch Installation
1. Reverse the removal procedure to install key switch in the instrument panel. Tighten the key switch nut

firmly. 

2. Connect the multi-pin connector to the key switch.

3. Install the instrument panel in reverse order of removal.

4. Connect the battery cables, positive (+) cable first, and tighten the terminals to 12 ft-lb (16 N·m). Coat ter-
minals with Battery Terminal Protector Spray (CCI P/N 1014305).

FUSE

See General Warning, Section 1, Page 1-1.

Testing the Fuse
See Test Procedure 2, Section 11a, Page 11a-11.

Fuse Removal
1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock

the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-2.

3. Remove the electrical component cover (located near the battery).

4. Remove the fuse from the fuse block.

Fuse Installation
1. Install the fuse. See following WARNING.

ý WARNING

• If a fuse is blown, determine the cause of the failure and make necessary repairs before
installing a new fuse. Use the appropriately rated fuse; if a fuse with a higher amp rating is
used, damage to the vehicle electrical system may occur.

2. Install the electrical component cover.

3. Connect the battery cables, positive (+) cable first, and tighten the terminals to 12 ft-lb (16 N·m). Coat ter-
minals with Battery Terminal Protector Spray (CCI P/N 1014305).
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REVERSE WARNING BUZZER

See General Warning, Section 1, Page 1-1.
Testing the Reverse Warning Buzzer
See Test Procedure 20, Section 11a, Page 11a-30.

Reverse Warning Buzzer Removal
1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock

the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-2.

3. Remove the instrument panel. See Instrument Panel Removal on page 12a-4.
4. Remove the plastic rivets securing the reverse warning buzzer, and remove the reverse warning buzzer

(Figure 12a-6, Page 12a-7).

Reverse Warning Buzzer Installation
1. Install the reverse warning buzzer, and secure it with two plastic rivets.

2. Connect the black wire from the wire harness to the negative (–) terminal on the buzzer.

3. Connect the red/white wire from the wire harness to the positive (+) terminal on the buzzer.

4. Reverse the removal procedure to install the instrument panel on the vehicle.

5. Connect the battery cables, positive (+) cable first, and tighten the terminals to 12 ft-lb (16 N·m). Coat ter-
minals with Battery Terminal Protector Spray (CCI P/N 1014305).

REVERSE WARNING BUZZER LIMIT SWITCH

See General Warning, Section 1, Page 1-1.
Testing the Reverse Warning Buzzer Limit Switch
See Test Procedure 19, Section 11a, Page 11a-29.

Figure 12a-6   Reverse Warning Buzzer and Limit 
Switch
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Reverse Warning Buzzer Limit Switch Removal
1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock

the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-2.

3. Remove the instrument panel. See Instrument Panel Removal on page 12a-4.

4. Disconnect the wires from the reverse warning buzzer limit switch (Figure 12a-6, Page 12a-7).

5. Remove the screws, nuts, washers, and lockwashers that secure the limit switch.

6. Remove the limit switch.

Reverse Warning Buzzer Limit Switch Installation
1. Install the reverse warning buzzer limit switch in the reverse order of removal.

2. Place the Forward/Reverse handle in the REVERSE position.

3. Tighten the limit switch mounting screws so that they are snug but the limit switch can still be rotated in
the adjustment slot (Figure 12a-7, Page 12a-8).

4. Rotate the limit switch so that the lobe on the Forward/Reverse handle activates the limit switch as shown
(Figure 12a-8, Page 12a-8).

5. Hold the limit switch in position, and tighten the mounting screws and nuts to 4 in-lb (0.5 N·m). See fol-
lowing CAUTION.

CAUTION

• Do not overtighten the retaining nuts. If the nuts are overtightened, the limit switch could
become damaged.

6. Place the Forward/Reverse handle in NEUTRAL and then back to REVERSE to ensure that the limit
switch lever is being properly activated.

7. Connect the 18-gauge red and 18-gauge red/white wires to the limit switch.

Figure 12a-7   Reverse Warning Buzzer Limit Switch 
Adjustment Slot

Figure 12a-8   Reverse Warning Buzzer Limit Switch 
(Properly Adjusted)
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8. Connect the battery cables, positive (+) cable first, and tighten the terminals to 12 ft-lb (16 N·m). Coat ter-
minals with Battery Terminal Protector Spray (CCI P/N 1014305).

9. Turn the key switch to the ON position. With the Forward/Reverse handle in REVERSE, the buzzer
should sound.

LOW OIL WARNING LIGHT

See General Warning, Section 1, Page 1-1.

Testing the Low Oil Warning Light
See Test Procedure 22, Section 11a, Page 11a-32.

Low Oil Warning Light Removal
1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock

the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-2.

3. Remove the instrument panel. See Instrument Panel Removal on page 12a-4.

4. Disconnect the wires from the low oil warning light (1) (Figure 12a-9, Page 12a-9).

5. Press the retaining tabs and remove the low oil warning light from the instrument panel.

Low Oil Warning Light Installation
1. Push a new low oil warning light into the hole in the instrument panel until the plastic tabs are securely

engaged (Figure 12a-9, Page 12a-9).

Figure 12a-9   Fuel Gauge/Hour Meter and Low Oil Warning Light Installation
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Low Oil Warning Light Installation, Continued:

2. Connect the 18-gauge purple and 18-gauge black/white wires from the wire harness to the low oil warn-
ing light.

3. Install the instrument panel in reverse order of removal.

4. Connect the battery cables, positive (+) cable first, and tighten the terminals to 12 ft-lb (16 N·m). Coat ter-
minals with Battery Terminal Protector Spray (CCI P/N 1014305).

FUEL GAUGE/HOUR METER

See General Warning, Section 1, Page 1-1.

Testing the Fuel Gauge/Hour Meter
See Test Procedure 25, Section 11a, Page 11a-34. Also see Test Procedure 26 – Hour Meter on
page 11a-35.

With the key switch in the OFF position, the fuel gauge/hour meter fields are blank. When the key switch is
turned to ON, both fields activate. The fuel gauge initially registers full before indicating the actual fuel level.

The hour meter displays the number of hours of use in increments of 0.1 (one tenth) hour, but does not record
additional time unless the key switch is in the ON position and the engine is on. When recording, the hour-
glass icon on the left blinks slowly.

Fuel Gauge/Hour Meter Removal
1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock

the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-2.

3. Remove the instrument panel. See Instrument Panel Removal on page 12a-4.

4. Disconnect the wires from the fuel gauge/hour meter (2) (Figure 12a-9, Page 12a-9).

5. Remove the two hex nuts (3) and lockwashers (4) from the threaded studs on the back of the gauge.
Remove the mounting bracket (5) from the back side of the gauge/meter, and remove it from the instru-
ment panel.

Fuel Gauge/Hour Meter Installation
1. Install a new fuel gauge/hour meter into the hole in the instrument panel until the flange seats against the

instrument panel (Figure 12a-9, Page 12a-9).

2. Slide the mounting bracket onto the two threaded studs on the fuel gauge/hour meter. Secure with two
lockwashers and two hex nuts. Tighten to 2.5 in-lb (.28 N·m). Place one drop of Loctite on each hex nut.
Do not allow Loctite to come into contact with the fuel gauge/hour meter casing.

3. Connect the wires to the fuel gauge/hour meter. See Wiring Diagram, Section 11a, Page 11a-6.

4. Coat the terminals with Battery Terminal Protector Spray (CCI P/N 1014305).

5. Install the instrument panel in reverse order of removal.

6. Connect the battery cables, positive (+) cable first, and tighten the terminals to 12 ft-lb (16 N·m). Coat ter-
minals with Battery Terminal Protector Spray (CCI P/N 1014305).
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FUEL LEVEL SENDING UNIT

See General Warning, Section 1, Page 1-1.
Thoroughly test the fuel level sending unit before replacing the unit.

Testing the Fuel Level Sending Unit
See Test Procedure 24, Section 11a, Page 11a-33.

Fuel Level Sending Unit Removal
See Fuel Level Sending Unit Removal, Section 13a, Page 13a-10.

Fuel Level Sending Unit Installation
See Fuel Level Sending Unit Installation, Section 13a, Page 13a-11.

IGNITION COIL AND CHARGE COIL

See General Warning, Section 1, Page 1-1.
It is recommended that the ignition coil and charge coil be thoroughly tested prior to replacement.

Testing the Ignition Coil
See Test Procedure 15, Section 11a, Page 11a-27. See also Test Procedure 16 – Engine Kill Wire on
page 11a-27, Test Procedure 17 – Grounded Kill Wire on page 11a-28. For charge coil testing, see Test
Procedure 13 – Charge Coil on page 11a-25.

Ignition Coil and/or Charge Coil Removal
The ignition coil is located under the flywheel shroud of the engine. Replacement requires the removal and
installation of the engine. See Engine Removal on page 13a-1.

Refer to the engine manual for additional testing, removal, disassembly, and installation procedures.
See the Honda GX620 engine manual (CCI P/N 102615401).

CHARGE COIL

See General Warning, Section 1, Page 1-1.
The charge coil is located under the flywheel shroud of the engine. To replace it requires the removal and
installation of the engine. It is recommended that the ignition coil be thoroughly tested prior to replacement.

Refer to the engine manual for additional testing, removal, disassembly, and installation procedures.
See the Honda GX620 engine manual (CCI P/N 102615401).

OIL PRESSURE SENSOR

See General Warning, Section 1, Page 1-1.
Refer to the engine manual for additional testing, removal, disassembly, and installation procedures.
See the Honda GX620 engine manual (CCI P/N 102615401).
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HEADLIGHTS

See General Warning, Section 1, Page 1-1.

Testing the Headlight Bulb and Socket
See Test Procedure 28, Section 11a, Page 11a-36. See also Test Procedure 27 – Light Switch on
page 11a-35.

Headlight Bulb Removal
1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock

the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-2.

3. From the front of the vehicle, reach under the cowl and turn the wire harness/halogen bulb assembly (4
and 6) clockwise one-quarter turn (Figure 12a-10, Page 12a-12).

4. Remove the wire harness/halogen bulb assembly (4 and 6) from the headlight lens (7).

5. Lift the retaining tabs on the connector (4), and remove the halogen bulb assembly (6).

Headlight Bulb Installation

NOTE: When handling halogen bulbs, do not touch the glass portion of bulb. Oil from finger tips can cause
premature failure of the bulb.

1. Connect the wire harness (4) to the halogen bulb assembly (6). The retaining tab should lock onto the
halogen bulb assembly (Figure 12a-10, Page 12a-12).

2. From the front of vehicle, reach under the cowl and insert the wire harness/halogen bulb assembly
(4 and 6) into the headlight lens (7).

3. Turn the wire harness/halogen bulb assembly (4 and 6) counterclockwise one-quarter turn.

4. Connect the battery cables, positive (+) cable first, and tighten the terminals to 12 ft-lb (16 N·m). Coat ter-
minals with Battery Terminal Protector Spray (CCI P/N 1014305).

Figure 12a-10   Headlight Assembly
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LIGHT SWITCH

See General Warning, Section 1, Page 1-1.
Testing the Light Switch
See Test Procedure 27, Section 11a, Page 11a-35.

Light Switch Removal
1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock

the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-2.

3. Loosen the set screw locking the light switch knob to the shaft.

4. Remove the instrument panel. See Instrument Panel Removal on page 12a-4.
5. Disconnect the wires from the light switch.

6. Remove the outer nut from the light switch (3), and remove the switch.

Light Switch Installation
1. Connect the wires to the light switch. See Wiring Diagram, Section 11a, Page 11a-6.
2. Thread the check nut onto the switch until an equal number of threads show on both sides. Install to the

instrument panel with the nut on the outside of the instrument panel, and tighten the nut to 14 in-lb (1.6
N·m).

3. Push the light switch shaft in. Screw the knob onto the end of the shaft until the knob touches the outer
nut. Turn the knob in the opposite direction until the headlight beams on the knob are horizontal to the
ground. Tighten the set screw to lock the knob to the shaft.

4. Install the instrument panel in reverse order of removal.

5. Connect the battery cables, positive (+) cable first, and tighten the terminals to 12 ft-lb (16 N·m). Coat ter-
minals with Battery Terminal Protector Spray (CCI P/N 1014305).

WIRE HARNESS DIODES

See General Warning, Section 1, Page 1-1.
The wire harness is equipped with several in-line diodes.

Testing the Wire Harness Diodes
See Test Procedure 9, Section 11a, Page 11a-18.

Wire Harness Diode Removal
1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock

the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-2.

3. Locate the diode to be replaced by removing the wire conduit and tracing the wire.

4. Note the polarity of the diode as indicated by the white stripe on one side of the diode, and mark the wire
on the side of the white stripe.

5. Cut the wires attached to each side of the diode and discard the diode.
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Wire Harness Diode Installation
1. Slide a piece of heatshrink tubing over one of the wire ends where the diode will be attached.

2. Install the new diode using in-line wire splicing connectors. Make sure to observe polarity and place the
side of the diode with the white stripe on the wire that was marked when the diode was removed.

3. Slide the heatshrink tubing over the diode and ensure that it will, after being activated, adequately cover
the uninsulated diode leads.

4. Activate the heatshrink by carefully applying heat to the tubing.

5. Bundle the wires into the plastic wire conduit and replace any wire ties that were removed when the wires
were traced.

6. Restore the wire harness routing to the original routing, and secure the harness with wire ties as
required.

7. Connect the battery cables, positive (+) cable first, and tighten the terminals to 12 ft-lb (16 N·m). Coat ter-
minals with Battery Terminal Protector Spray (CCI P/N 1014305).

BED LIFT SWITCH

Testing the Bed Lift Switch
See Test Procedure 30, Section 11a, Page 11a-39.

Bed Lift Switch Removal
1. Remove the instrument panel. See Instrument Panel Removal on page 12a-4.

2. Remove the wires from the bed lift toggle switch.

3. Remove the nut and washer securing the bed lift toggle switch to the instrument panel and remove the
switch.

Figure 12a-11   Bed Lift Switch Wiring
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Bed Lift Switch Installation

1. Connect the wires to the bed lift toggle switch as shown (Figure 12a-11, Page 12a-14).

2. Secure the bed lift toggle switch to the instrument panel with the washer and nut.

3. Install the instrument panel. See Instrument Panel Installation on page 12a-5.

BED LIFT CIRCUIT BREAKER

Testing the Bed Lift Circuit Breaker

See Test Procedure 31, Section 11a, Page 11a-40.

Bed Lift Circuit Breaker Removal

1. Open and remove the dashboard access panel located above the steering column.

2. Locate the bed lift circuit breaker on the orange wire in the black plastic conduit (Figure 12a-12,
Page 12a-15).

3. Pull the circuit breaker from the in-line fuse holder and remove the circuit breaker.

Bed Lift Circuit Breaker Installation

Install the fuse in the reverse order of removal.

Figure 12a-12   Bed Lift Circuit Breaker



ELECTRICAL COMPONENTS: GASOLINE VEHICLES Battery

Page 12a-16 2005 XRT 1500/Carryall 294 Gasoline and Diesel Vehicle Maintenance and Service Manual

12A

BATTERY

See General Warning, Section 1, Page 1-1.

ý DANGER

• Due to the danger of an exploding battery, wear a full face shield and rubber gloves when
working around a battery.

• Battery – Explosive gases! Do not smoke. Keep sparks and flames away from the vehicle and
service area. Ventilate when charging or using in an enclosed space. Wear a full face shield
and rubber gloves when working on or near batteries. For added protection, cover top of the
battery when servicing the vehicle.

• Battery – Poison! Contains acid! Causes severe burns! Avoid contact with skin, eyes, or
clothing.
- External: Flush with water. Call a physician immediately.
- Internal: Drink large quantities of milk or water. Follow with milk of magnesia or vegetable

oil. Call a physician immediately.
- Eyes: Flush with water for 15 minutes. Call a physician immediately.

GENERAL INFORMATION
See preceding DANGER statement.
Club Car gasoline vehicles are equipped with 12-volt, low-maintenance batteries. When changing a 12-volt
battery in any Club Car gasoline-powered vehicle, the same size battery with adequate amperage ratings
should be used as a replacement.

Club Car recommends a group 70, side-post battery (CCI P/N 1012328), with a 650 cranking amp rating at 32
°F (0 °C), 500 CCA at 0 °F (-17.8 °C) and a reserve capacity of at least 105 minutes. The group 70 classifica-
tion indicates battery size: 8-1/4 inches W x 6-1/2 inches D x 7-1/4 inches H (21.0 cm W x 16.5cm D x 18.4
cm H). It is important to use the proper size to ensure that the battery clamp will fit correctly.

Testing the Battery
See Test Procedure 1, Section 11a, Page 11a-9.

Preventive Maintenance
1. To keep the battery in good operating condition, remove corrosion immediately. Post connections should

be clean and tight. Frayed or worn wires should be replaced. After all cables have been connected and
properly tightened to 12 ft-lb (16 N·m), coat terminals with Battery Terminal Protector Spray (CCI P/N
1014305) to prevent future corrosion.

2. The battery should be kept clean and dry to prevent self-discharge. Dirt, grime, and acid spillage should
be removed. Wash the battery with a bristle brush and a solution of water and bicarbonate of soda (1 cup
(237 ml) baking soda – per 1 gallon (3.8 l) of water). Rinse with water. Do not allow any solution to enter
the battery through the vent cap holes. See Self-Discharge on page 12a-17.

3. Maintain the proper water level. See Water Level on page 12a-17.

4. Check the battery periodically to ensure that it is in a full state of charge. See Charging the Battery on
page 12a-18.

5. Keep the battery hold-down clamp tight. See Vibration Damage on page 12a-17.
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Self-Discharge
Dirt and battery acid can provide a path for a small current draw that slowly discharges the battery. To prevent
self-discharge, the battery should always be kept clean.
Hot weather also has an effect on a battery’s self-discharge rate. The higher the temperature, the quicker a
battery will discharge. Therefore, the battery should be checked more often in hotter climates. When storing
the battery, keep it in a cool place. See Battery Storage on page 12a-18.

Water Level
The water level should be checked semi-annually to ensure the proper level is maintained. Never allow the
water level to fall below the tops of the plates because this will cause the exposed part of the plate to become
permanently inactive. Check the water level more frequently in hot weather and when the battery becomes
old. See Figure 11a-4, Section 11a, Page 11a-10.

Vibration Damage
The battery hold-down clamp should always be tight enough to keep the battery from bouncing. Battery life
may be severely shortened if the clamp is too loose. Excessive vibration shortens the life of the battery. It may
also cause acid to leak from the vent caps and corrosion to build up on surrounding metal parts. The acid that
is lost reduces the capacity of the battery and cannot be replaced.

Mineral Content
For the longest battery life, distilled water should be used in the battery. However, if tap water is going to be
used, contact your local water department to be sure mineral contents are below the levels listed in the fol-
lowing table. See following NOTE.

NOTE: Contact your local water department for mineral content analysis.

Battery Removal
See General Warning, Section 1, Page 1-1 and DANGER on page 12a-16.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-2.

3. Remove the driver-side seat.
4. Remove the battery hold-down located on the bottom of the battery.
5. Remove the battery. See following WARNING.

IMPURITY ALLOWABLE CONTENT 
(PARTS PER MILLION)

Suspended matter Trace

Total solids 100.0

Calcium and magnesium 
oxides 40.0

Iron 5.0

Ammonia 8.0

Organic matter 50.0

Nitrates 10.0

Nitrites 5.0

Chloride 5.0
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ý WARNING

• Keep the battery in an upright position to prevent electrolyte leakage. Tipping the battery
beyond a 45° angle in any direction can allow a small amount of electrolyte to leak out of the
vent hole. Do not exceed this 45° angle when lifting, carrying or installing battery. The battery
acid could cause severe personal injury when accidentally coming in contact with the skin or
eyes, and could damage clothing.

Charging the Battery
See General Warning, Section 1, Page 1-1 and DANGER on page 12a-16.

1. Charge the battery with an automotive type 12-volt battery charger. Follow all warnings and procedures
supplied by the battery charger manufacturer.

2. Attach the charger, positive (+) cable to the positive (+) battery post, and negative (–) cable to the neg-
ative (–) battery post.

3. The battery may be charged with a slow charge (3-10 amps) or a fast charge (20-30 amps). Charge until
the specific gravity reaches 1.250. See following WARNING.

ý WARNING

• If the battery case feels hot (approximately 125 °F (52 °C) or more), emits gases, or fluid boils
from vents, stop charging immediately. Failure to stop charging battery when any of these
conditions are present could result in an explosion, personal injury and/or damage to the
battery.

• Do not disconnect the charger DC leads from the battery when the charger is on. The
resulting arcing between the DC leads and battery post could cause an explosion.

• If the charger must be stopped, disconnect the AC supply cord from the wall outlet before
disconnecting the DC leads from the battery. Allow the battery to cool to room temperature
and resume charging battery at a lower amp rate.

Battery Installation
See General Warning, Section 1, Page 1-1 and DANGER on page 12a-16.

1. Place the battery into the vehicle with the battery posts facing the rear of the vehicle.

2. Secure the battery to the vehicle with the clamp at the bottom of the battery. Tighten the clamp retaining
bolt to 9 ft-lb (12.2 N·m).

3. Connect the battery cables, positive (+) cable first, and tighten the terminals to 12 ft-lb (16 N·m). Coat ter-
minals with Battery Terminal Protector Spray (CCI P/N 1014305).

Battery Storage
See General Warning, Section 1, Page 1-1 and DANGER on page 12a-16.

1. Keep the battery clean and free of corrosion. See Preventive Maintenance on page 12a-16.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-2.

3. Fully charge the battery prior to storage.

4. Store in a cool, dry area. The colder the area in which the battery is stored, the less the battery will self-
discharge. A battery stored at 0 °F (-17.8 °C) will discharge very little over a four-month period. A battery
stored at 80 °F (27 °C) will have to be recharged every few weeks.



ELECTRICAL COMPONENTS: GASOLINE VEHICLES Battery

2005 XRT 1500/Carryall 294 Gasoline and Diesel Vehicle Maintenance and Service Manual Page 12a-19

12A

5. Check the state of charge periodically. A battery that is discharged and left in a cold environment can
freeze and crack. If the specific gravity drops below 1.220, the battery should be recharged. See follow-
ing WARNING.

ý WARNING

• If the battery is frozen or the container is bulged, discard battery. A frozen battery can
explode.

6. The frequency of recharging required depends on the temperature of the storage area, but it is recom-
mended that the battery be monitored monthly for state of charge. Also, if the storage area is unheated
in a cold climate and recharging is required, it is recommended that the area be heated to at least 60 °F
(16 °C) prior to charging. The battery will not charge effectively in cold temperatures for the same rea-
sons that it does not discharge as rapidly in cold temperatures.

Charging a Dead Battery
See General Warning, Section 1, Page 1-1 and DANGER on page 12a-16.
The charge coil is not designed to charge a dead battery. If the vehicle battery has become discharged, it
must be charged with a properly rated automotive type charger. See following WARNING.

ý WARNING

• Do not jump-start a dead battery with another battery and jumper cables.
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SECTION 12B – ELECTRICAL COMPONENTS: 
DIESEL VEHICLES

ý DANGER

• See General Warning, Section 1, Page 1-1.

ý WARNING

• See General Warning, Section 1, Page 1-1.

STARTER AND STARTER SOLENOID

See General Warning, Section 1, Page 1-1.
Refer to the engine manual for testing, removal, disassembly, and installation procedures. See the
Kubota D722 diesel engine manual (CCI P/N 102615501).

RELAYS

See General Warning, Section 1, Page 1-1.
The start relay (1), differential relay (2), fan relay (3), and accessory relay (optional, not shown) are housed on
the electrical component mounting plate located under the driver-side seat near the battery (Figure 12b-1,
Page 12b-1).

Testing the Relay
See Test Procedure 8, Section 11b, Page 11b-17. See also Test Procedure 9 – Differential Relay on
page 11b-18, and Test Procedure 10 – Fan Relay on page 11b-19.

Figure 12b-1   Relays Figure 12b-2   Neutral Switch
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Relay Removal
1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock

the wheels.

2. Remove the electrical component cover.

3. Remove the relay from the multi-pin connector.

Relay Installation
1. Insert the relay into the multi-pin connector. See following NOTE.

NOTE: The relay contacts are keyed to ensure that the relay can only be installed in the correct orientation.
If the relay is not easy to insert, rotate the relay until the correct contact orientation is obtained.

NEUTRAL SWITCH

See General Warning, Section 1, Page 1-1.
The neutral switch (1) is located on the transmission housing (Figure 12b-2, Page 12b-1).

Testing the Neutral Switch
See Test Procedure 14, Section 11b, Page 11b-30.

Neutral Switch Removal
1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock

the wheels.

2. Disconnect the two-pin connector between the neutral switch and the wire harness.

3. Use a wrench to loosen and remove the neutral switch from the transmission housing.

Neutral Switch Installation
1. Install the neutral switch to the transmission housing. Tighten to 20.5 ft-lb (27.8 N·m).

2. Connect the two-pin connector between the neutral switch and the wire harness.

3. Connect the battery cables, positive (+) cable first, and tighten the terminals to 12 ft-lb (16 N·m). Coat ter-
minals with Battery Terminal Protector Spray (CCI P/N 1014305).

FUEL SOLENOID

See General Warning, Section 1, Page 1-1.
The fuel solenoid is mounted to the passenger-side of the engine block.

Testing the Fuel Solenoid
See Test Procedure 23, Section 11b, Page 11b-36. See also Test Procedure 24 – Fuel Solenoid Hold
Coil Circuit on page 11b-37.

Fuel Solenoid Removal
1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock

the wheels.
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2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally...” in General
Warning, Section 1, Page 1-2.

3. Disconnect the three-pin connector between the fuel solenoid and the wire harness (Figure 12b-3,
Page 12b-3).

4. Remove the two bolts securing the fuel solenoid to the engine block, and lift the solenoid from the engine
(Figure 12b-3, Page 12b-3).

Fuel Solenoid Installation
1. Place the pin on the end of the fuel solenoid lever into the slot of the engine throttle (Figure 12b-4,

Page 12b-3).

2. Secure the fuel solenoid to the engine block with two bolts. Tighten the bolts to 6.4 ft-lb (8.7 N·m).

3. Connect the three-pin connector from the fuel solenoid to the wire harness (Figure 12b-3, Page 12b-3).

4. Connect the battery cables, positive (+) cable first, and tighten the terminals to 12 ft-lb (16 N·m). Coat ter-
minals with Battery Terminal Protector Spray (CCI P/N 1014305).

50-AMP CIRCUIT BREAKER

See General Warning, Section 1, Page 1-1.
Testing the 50-Amp Circuit Breaker
See Test Procedure 18, Section 11b, Page 11b-32.

50-Amp Circuit Breaker Removal
1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock

the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally...” in General
Warning, Section 1, Page 1-2.

3. Remove the electrical component cover, and locate the 50-amp circuit breaker on the electrical compo-
nent mounting plate just beneath the fuse block.

Figure 12b-3   Fuel Solenoid Three-Pin Connector Figure 12b-4   Fuel Solenoid Lever
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50-Amp Circuit Breaker, Continued:
4. Remove the locknuts that secure the two 10-gauge wires to the circuit breaker (Figure 12b-5,

Page 12b-4).

5. Press the tabs on the plastic fasteners, and gently pry the circuit breaker from the electrical component
mounting plate.

50-Amp Circuit Breaker Installation
1. Secure the 50-amp fuse to the electrical component mounting plate with the two plastic fasteners

(Figure 12b-5, Page 12b-4).

2. Attach each of the 10-gauge red wires to the posts on the 50-amp circuit breaker.

3. Tighten the two locknuts to 28 in-lb (3.2 N·m).

4. Connect the battery cables, positive (+) cable first, and tighten the terminals to 12 ft-lb (16 N·m). Coat ter-
minals with Battery Terminal Protector Spray (CCI P/N 1014305).

INSTRUMENT PANEL

See General Warning, Section 1, Page 1-1.
Instrument Panel Removal

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-2.

3. Loosen the Tuflok screws, but do not remove screws completely, as shown in Detail A (Figure 12b-6,
Page 12b-5).

4. Remove Tuflok screws from instrument panel as shown in Detail B.

5. Pull forward on top of instrument panel.

6. If required, disconnect the electrical components.

Figure 12b-5   50-Amp Circuit Breaker
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Instrument Panel Installation

1. Reverse removal procedures to install the instrument panel.

2. Connect the battery cables, positive (+) cable first, and tighten the terminals to 12 ft-lb (16 N·m). Coat ter-
minals with Battery Terminal Protector Spray (CCI P/N 1014305).

KEY SWITCH

See General Warning, Section 1, Page 1-1.

Testing the Key Switch
See Test Procedure 4, Section 11b, Page 11b-13. Also see Test Procedure 5 – Key Switch (ON Posi-
tion) on page 11b-14, and Test Procedure 6 – Key Switch (Glow Plug Circuit) on page 11b-15.

Figure 12b-6   Instrument Panel

A B
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Key Switch Removal
1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock

the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-2.

3. Remove the instrument panel. See Instrument Panel Removal on page 12b-4.
4. Remove the multi-pin connector from the key switch.

5. Remove the remaining 18-gauge light green wire (w44) from the GR key switch terminal.

6. Remove the key switch nut, and remove the key switch from the back side of the instrument panel.

Key Switch Installation
1. Reverse the removal procedure to install key switch in the instrument panel. Tighten the key switch nut

firmly.

2. Connect the multi-pin connector to the key switch.

3. Connect the 18-gauge light green wire (w44) to the GR key switch terminal.
4. Install the instrument panel in reverse order of removal.
5. Connect the battery cables, positive (+) cable first, and tighten the terminals to 12 ft-lb (16 N·m). Coat ter-

minals with Battery Terminal Protector Spray (CCI P/N 1014305).

FUSE

See General Warning, Section 1, Page 1-1.
Testing the Fuse
See Test Procedure 2, Section 11b, Page 11b-11.

Fuse Removal
1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock

the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-2.

3. Remove the electrical component cover (located near the battery).
4. Remove the fuse from the fuse block.

Fuse Installation
1. Install the fuse. See following WARNING.

ý WARNING

• If a fuse is blown, determine the cause of the failure and make necessary repairs before
installing a new fuse. Use the appropriately rated fuse; if a fuse with a higher amp rating is
used, damage to the vehicle electrical system may occur.

2. Install the electrical component cover.

3. Connect the battery cables, positive (+) cable first, and tighten the terminals to 12 ft-lb (16 N·m). Coat ter-
minals with Battery Terminal Protector Spray (CCI P/N 1014305).
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REVERSE WARNING BUZZER

See General Warning, Section 1, Page 1-1.

Testing the Reverse Warning Buzzer

See Test Procedure 22, Section 11b, Page 11b-36.

Reverse Warning Buzzer Removal

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-2.

3. Remove the instrument panel. See Instrument Panel Removal on page 12b-4.

4. Remove the plastic rivets securing the reverse warning buzzer, and remove the reverse warning buzzer
(Figure 12b-7, Page 12b-7).

Reverse Warning Buzzer Installation

1. Install the reverse warning buzzer and secure it with two plastic rivets.

2. Connect the black wire from the wire harness to the negative (–) terminal on the buzzer.

3. Connect the red/white wire from the wire harness to the positive (+) terminal on the buzzer.

4. Reverse the removal procedure to install the instrument panel on the vehicle.

5. Connect the battery cables, positive (+) cable first, and tighten the terminals to 12 ft-lb (16 N·m). Coat ter-

minals with Battery Terminal Protector Spray (CCI P/N 1014305).

Figure 12b-7   Reverse Warning Buzzer and Limit 
Switch
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REVERSE WARNING BUZZER LIMIT SWITCH

See General Warning, Section 1, Page 1-1.

Testing the Reverse Warning Buzzer Limit Switch
See Test Procedure 21, Section 11b, Page 11b-35.

Reverse Warning Buzzer Limit Switch Removal
1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock

the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-2.

3. Remove the instrument panel. See Instrument Panel Removal on page 12b-4.

4. Disconnect the wires from the reverse warning buzzer limit switch (Figure 12b-7, Page 12b-7).

5. Remove the screws, nuts, washers, and lockwashers that secure the limit switch.

6. Remove the limit switch.

Reverse Warning Buzzer Limit Switch Installation
1. Install the reverse warning buzzer limit switch in the reverse order of removal.

2. Place the Forward/Reverse handle in the REVERSE position.

3. Tighten the limit switch mounting screws so that they are snug, but the limit switch can still be rotated in
the adjustment slot (Figure 12b-8, Page 12b-8).

4. Rotate the limit switch so that the lobe on the Forward/Reverse handle activates the limit switch as shown
(Figure 12b-9, Page 12b-8).

5. Hold the limit switch in position, and tighten the mounting screws and nuts to 4 in-lb (0.5 N·m). See fol-
lowing CAUTION.

Figure 12b-8   Reverse Warning Buzzer Limit Switch 
Adjustment Slot

Figure 12b-9   Reverse Warning Buzzer Limit Switch 
(Properly Adjusted)
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CAUTION

• Do not overtighten the retaining nuts. If the nuts are overtightened, the limit switch could
become damaged.

6. Place the Forward/Reverse handle in NEUTRAL and then back to REVERSE to ensure that the limit
switch lever is being properly activated.

7. Connect the 18-gauge red and 18-gauge red/white wires to the limit switch.

8. Connect the battery cables, positive (+) cable first, and tighten the terminals to 12 ft-lb (16 N·m). Coat ter-
minals with Battery Terminal Protector Spray (CCI P/N 1014305).

9. Turn the key switch to the ON position. With the Forward/Reverse handle in REVERSE, the buzzer
should sound.

LOW OIL WARNING LIGHT

See General Warning, Section 1, Page 1-1.

Testing the Low Oil Warning Light

See Test Procedure 26, Section 11b, Page 11b-38.

Low Oil Warning Light Removal

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-2.

3. Remove the instrument panel. See Instrument Panel Removal on page 12b-4.

4. Disconnect the wires from the low oil warning light (1) (Figure 12b-10, Page 12b-10).

5. Press the retaining tabs and remove the low oil warning light from the instrument panel.

Low Oil Warning Light Installation

1. Push a new low oil warning light into the hole in the instrument panel until the plastic tabs are securely
engaged (Figure 12b-10, Page 12b-10).

2. Connect the 18-gauge purple and 18-gauge black/white wires from the wire harness to the low oil warn-
ing light.

3. Install the instrument panel in reverse order of removal.

4. Connect the battery cables, positive (+) cable first, and tighten the terminals to 12 ft-lb (16 N·m). Coat ter-
minals with Battery Terminal Protector Spray (CCI P/N 1014305).
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FUEL GAUGE/HOUR METER

See General Warning, Section 1, Page 1-1.

Testing the Fuel Gauge/Hour Meter

See Test Procedure 29, Section 11b, Page 11b-40. Also see Test Procedure 30 – Hour Meter on
page 11b-41.

With the key switch in the OFF position, the fuel gauge/hour meter fields are blank. When the key switch is
turned to ON, both fields activate. The fuel gauge initially registers full before indicating the actual fuel level.

The hour meter displays the number of hours of use in increments of 0.1 (one tenth) hour, but does not record
additional time unless the key switch is in the ON position and the engine is on. When recording, the hour-
glass icon on the left blinks slowly.

Fuel Gauge/Hour Meter Removal

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-2.

3. Remove the instrument panel. See Instrument Panel Removal on page 12b-4.

4. Disconnect the wires from the fuel gauge/hour meter (2) (Figure 12b-10, Page 12b-10).

5. Remove the two hex nuts (3) and lockwashers (4) from the threaded studs on the back of the gauge.
Remove the mounting bracket (5) from the back side of the gauge/meter, and remove it from the instru-
ment panel.

Figure 12b-10   Fuel Gauge/Hour Meter and Low Oil Warning Light Installation
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Fuel Gauge/Hour Meter Installation
1. Install a new fuel gauge/hour meter into the hole in the instrument panel until the flange seats against the

instrument panel (Figure 12b-10, Page 12b-10).

2. Slide the mounting bracket onto the two threaded studs on the fuel gauge/hour meter. Secure the fuel
gauge/hour meter with two lockwashers and two hex nuts. Tighten to 2.5 in-lb (.28 N·m). Place one drop
of Loctite on each hex nut. Do not allow Loctite to come into contact with the fuel gauge/hour meter cas-
ing.

3. Connect the wires to the fuel gauge/hour meter. See Wiring Diagram, Section 11b, Page 11b-6.

4. Coat the terminals with Battery Terminal Protector Spray (CCI P/N 1014305).

5. Install the instrument panel in reverse order of removal.

6. Connect the battery cables, positive (+) cable first, and tighten the terminals to 12 ft-lb (16 N·m). Coat ter-
minals with Battery Terminal Protector Spray (CCI P/N 1014305).

ELECTRIC FUEL PUMP

See General Warning, Section 1, Page 1-1.

Testing the Fuel Pump
See Test Procedure 25, Section 11b, Page 11b-37.

In addition to the test procedure referenced above, perform the following tests:

• Make sure all hose clamps are tight.

• Inspect the fuel lines for damage and clogging.

• Make sure the fuel filters are not clogged.

• Test the electric fuel pump circuit. See Test Procedure 25, Section 11b, Page 11b-37.

See Test Procedure 25, Section 11b, Page 11b-37.

Electric Fuel Pump Removal
See Fuel Pump Removal, Section 13b, Page 13b-12.

Electric Fuel Pump Installation
See Fuel Pump Installation, Section 13b, Page 13b-14.

FUEL LEVEL SENDING UNIT

See General Warning, Section 1, Page 1-1.
Thoroughly test the fuel level sending unit before replacing the unit.

Testing the Fuel Level Sending Unit
See Test Procedure 28, Section 11b, Page 11b-39.

Fuel Level Sending Unit Removal
See Fuel Level Sending Unit Removal, Section 13b, Page 13b-14.
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Fuel Level Sending Unit Installation

See Fuel Level Sending Unit Installation, Section 13b, Page 13b-15.

ALTERNATOR

See General Warning, Section 1, Page 1-1.

Testing the Alternator

See Test Procedure 17, Section 11b, Page 11b-32.

Alternator and V-belt Removal

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-2.

3. Disconnect the 18-gauge purple wire from the alternator (Figure 12b-11, Page 12b-12).

4. Disconnect the 10-gauge red wire from the alternator (Figure 12b-12, Page 12b-12).

5. Loosen and remove the belt tension adjustment bolt at the top of the alternator (Figure 12b-13,
Page 12b-13)

6. Loosen and remove the alternator mounting bolt at the bottom of the alternator (Figure 12b-14,
Page 12b-13)

7. Remove the belt shield and the alternator from the engine compartment.

8. If necessary, remove the V-belt.

Figure 12b-11   18-Gauge Purple Wire at Alternator Figure 12b-12   10-Gauge Red Wire at Alternator
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Alternator and V-belt Installation

1. Place the alternator and belt shield on the engine, and insert the alternator mounting bolt through the
shield and alternator and into the engine block (Figure 12b-14, Page 12b-13). Tighten the bolt so that
it is snug, but will allow the alternator to pivot when the belt tension is adjusted.

2. Insert the belt tension adjustment bolt through the belt shield mounting hole and adjustment slot and into
the alternator housing (Figure 12b-13, Page 12b-13). Tighten the bolt so that it is snug, but will allow the
alternator to pivot when the belt tension is adjusted.

3. Place the V-belt on the alternator pulley.

4. Place a belt tension gauge on the V-belt, and use a pry bar to increase the belt tension. Use a Krikit brand
belt tension gauge to measure the belt tension. The belt tension adjustment for a new belt is 45 lb, and
the tension adjustment for a used belt is 30 lb.

5. Hold the pry bar to maintain the proper belt tension adjustment, and tighten the belt tension adjustment
bolt to 19.0 ft-lb (25.8 N·m) (Figure 12b-13, Page 12b-13).

6. Tighten the alternator mounting bolt to 19.0 ft-lb (25.8 N·m) (Figure 12b-14, Page 12b-13). See follow-
ing CAUTION.

ý WARNING

• Remove pry bar before starting engine.

7. Connect the 10-gauge red wire to the alternator (Figure 12b-12, Page 12b-12). Tighten the nut to 7.0
ft-lb (9.5 N·m).

8. Connect the 18-gauge purple wire to the alternator (Figure 12b-11, Page 12b-12).

9. Connect the battery cables, positive (+) cable first, and tighten the terminals to 12 ft-lb (16 N·m). Coat ter-
minals with Battery Terminal Protector Spray (CCI P/N 1014305).

Figure 12b-13   Belt Tension Adjustment Bolt Figure 12b-14   Alternator Mounting Bolt
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OIL PRESSURE SENSOR

See General Warning, Section 1, Page 1-1.

Refer to the engine manual for testing, removal, disassembly, and installation procedures. See the
Kubota D722 diesel engine manual (CCI P/N 102615501).

HEADLIGHTS

See General Warning, Section 1, Page 1-1.

Testing the Headlight Bulb and Socket

See Test Procedure 32, Section 11b, Page 11b-42. See also Test Procedure 31 – Light Switch on
page 11b-41.

Headlight Bulb Removal

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-2.

3. From the front of the vehicle, reach under the cowl and turn the wire harness/halogen bulb assembly (4
and 6) clockwise one-quarter turn (Figure 12b-15, Page 12b-14).

4. Remove the wire harness/halogen bulb assembly (4 and 6) from the headlight lens (7).

5. Lift the retaining tabs on the connector (4), and remove the halogen bulb assembly (6).

Figure 12b-15   Headlight Assembly

12 11

4 6

9
8

10

14

7



ELECTRICAL COMPONENTS: DIESEL VEHICLES Light Switch

2005 XRT 1500/Carryall 294 Gasoline and Diesel Vehicle Maintenance and Service Manual Page 12b-15

12B

Headlight Bulb Installation

NOTE: When handling halogen bulbs, do not touch the glass portion of bulb. Oil from finger tips can cause
premature failure of the bulb.

1. Connect the wire harness (4) to the halogen bulb assembly (6). The retaining tab should lock onto the
halogen bulb assembly (Figure 12b-15, Page 12b-14).

2. From the front of vehicle, reach under the cowl and insert the wire harness/halogen bulb assembly (4 and
6), into the headlight lens (7).

3. Turn the wire harness/halogen bulb assembly (4 and 6) counterclockwise one-quarter turn.

4. Connect the battery cables, positive (+) cable first, and tighten the terminals to 12 ft-lb (16 N·m). Coat ter-
minals with Battery Terminal Protector Spray (CCI P/N 1014305).

LIGHT SWITCH

See General Warning, Section 1, Page 1-1.

Testing the Light Switch
See Test Procedure 31, Section 11b, Page 11b-41.

Light Switch Removal
1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock

the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-2.

3. Loosen the set screw locking the light switch knob to the shaft.

4. Remove the instrument panel. See Instrument Panel Removal on page 12b-4.

5. Disconnect the wires from the light switch.

6. Remove the outer nut from the light switch (3), and remove the switch.

Light Switch Installation
1. Connect the wires to the light switch. See Wiring Diagram, Section 11b, Page 11b-6.

2. Thread the check nut onto the switch until an equal number of threads show on both sides. Install to the
instrument panel with the nut on the outside of the instrument panel, and tighten the nut to 14 in-lb (1.6
N·m).

3. Push the light switch shaft in. Screw the knob onto the end of the shaft until the knob touches the outer
nut. Turn the knob in the opposite direction until the headlight beams on the knob are horizontal to the
ground. Tighten the set screw to lock the knob to the shaft.

4. Install the instrument panel in reverse order of removal.

5. Connect the battery cables, positive (+) cable first, and tighten the terminals to 12 ft-lb (16 N·m). Coat ter-
minals with Battery Terminal Protector Spray (CCI P/N 1014305).
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THERMOSTAT SWITCH

See General Warning, Section 1, Page 1-1.

Testing the Thermostat Switch
See Test Procedure 11, Section 11b, Page 11b-20.

Thermostat Switch Removal
1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock

the wheels.

2. Disconnect the two-pin connector between the thermostat switch and the wire harness (Figure 12b-16,
Page 12b-16). See following WARNING.

ý WARNING

• Hot! Coolant system is pressurized. Do not remove thermostat switch while engine is hot.

3. Loosen the radiator cap to relieve pressure.

4. Unscrew the thermostat switch from the engine block. See preceding WARNING.

Thermostat Switch Installation
1. Apply Loctite 567 Liquid Thread Sealer to the threads of the thermostat switch. See following CAU-

TION.

CAUTION

• Do not use any thread-sealing tape on the threads of the thermostat switch. The housing of
the thermostat switch must make a good connection to the engine block. If thread sealer
insulates the thermostat switch housing from the engine block, the radiator fan will not
function, and the engine will over-heat. The high-temperature lamp will not illuminate, and the
operator will not be alerted to the potential engine damage.

2. Hand-tighten the thermostat switch, and then tighten two full revolutions.

3. Connect the two-pin connector from the thermostat switch to the wire harness.

Figure 12b-16   Thermostat Switch
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4. Connect the battery cables, positive (+) cable first, and tighten the terminals to 12 ft-lb (16 N·m). Coat ter-
minals with Battery Terminal Protector Spray (CCI P/N 1014305).

FAN MOTOR

See General Warning, Section 1, Page 1-1.

Testing the Fan Motor

See Test Procedure 12, Section 11b, Page 11b-23.

Fan Motor Removal

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the two-pin connector between the fan motor and the wire harness (Figure 12b-17,
Page 12b-17).

3. Remove the radiator. See Radiator Removal on page 15-4.

4. Remove the four bolts securing the fan to the radiator (Figure 12b-18, Page 12b-17).

5. Remove the fan from the radiator.

Fan Motor Installation

1. Secure the fan to the radiator with four bolts (Figure 12b-18, Page 12b-17). Tighten the hardware to 4.0
ft-lb (5.8 N·m).

2. Install the radiator. See Radiator Installation on page 15-8.

3. Connect the two-pin connector from the fan motor to the wire harness (Figure 12b-17, Page 12b-17).

4. Connect the battery cables, positive (+) cable first, and tighten the terminals to 12 ft-lb (16 N·m). Coat ter-
minals with Battery Terminal Protector Spray (CCI P/N 1014305).

Figure 12b-17   Fan Motor Connector Figure 12b-18   Fan Motor
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WIRE HARNESS DIODES

See General Warning, Section 1, Page 1-1.
The wire harness is equipped with several in-line diodes.

Testing the Wire Harness Diodes
See Test Procedure 13, Section 11b, Page 11b-24.

Wire Harness Diode Removal
1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock

the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-2.

3. Locate the diode to be replaced by removing the wire conduit and tracing the wire.

4. Note the polarity of the diode as indicated by the white stripe on one side of the diode, and mark the wire
on the side of the white stripe.

5. Cut the wires attached to each side of the diode, and discard the diode.

Wire Harness Diode Installation
1. Slide a piece of heatshrink tubing over one of the wire ends where the diode will be attached.

2. Use in-line wire splicing connectors to install the new diode. Make sure to observe polarity, and place the
side of the diode with the white stripe on the wire that was marked when the diode was removed.

3. Slide the heatshrink tubing over the diode and ensure that it will adequately cover the uninsulated diode
leads after the tubing has been activated.

4. Activate the heatshrink by carefully applying heat to the tubing.

5. Bundle the wires into the plastic wire conduit, and replace any wire ties that were removed when the
wires were traced.

6. Restore the wire harness routing to the original routing, and secure the harness with wire ties as
required.

7. Connect the battery cables, positive (+) cable first, and tighten the terminals to 12 ft-lb (16 N·m). Coat ter-
minals with Battery Terminal Protector Spray (CCI P/N 1014305).

BED LIFT SWITCH

Testing the Bed Lift Switch
See Test Procedure 34, Section 11b, Page 11b-45.

Bed Lift Switch Removal
1. Remove the instrument panel. See Instrument Panel Removal on page 12b-4.

2. Remove the wires from the bed lift toggle switch.

3. Remove the nut and washer securing the bed lift toggle switch to the instrument panel and remove the
switch. 
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Bed Lift Switch Installation

1. Connect the wires to the bed lift toggle switch as shown (Figure 12b-19, Page 12b-19).

2. Secure the bed lift toggle switch to the instrument panel with the washer and nut.

3. Install the instrument panel. See Instrument Panel Installation on page 12b-5.

BED LIFT CIRCUIT BREAKER

Testing the Bed Lift Circuit Breaker

See Test Procedure 35, Section 11b, Page 11b-46.

Bed Lift Circuit Breaker Removal

1. Open and remove the dashboard access panel located above the steering column.

2. locate the bed lift circuit breaker on the orange wire in the black plastic conduit (Figure 12b-20,
Page 12b-20).

3. Pull the circuit breaker from the in-line fuse holder and remove the circuit breaker. 

Bed Lift Circuit Breaker Installation

Install the fuse in the reverse order of removal. 

Figure 12b-19   Bed Lift Switch Wiring
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BATTERY

See General Warning, Section 1, Page 1-1.

ý DANGER

• Due to the danger of an exploding battery, wear a full face shield and rubber gloves when
working around a battery.

• Battery – Explosive gases! Do not smoke. Keep sparks and flames away from the vehicle and
service area. Ventilate when charging or using in an enclosed space. Wear a full face shield
and rubber gloves when working on or near batteries. For added protection, cover top of the
battery when servicing the vehicle.

• Battery – Poison! Contains acid! Causes severe burns! Avoid contact with skin, eyes, or
clothing.
- External: Flush with water. Call a physician immediately.
- Internal: Drink large quantities of milk or water. Follow with milk of magnesia or vegetable

oil. Call a physician immediately.
- Eyes: Flush with water for 15 minutes. Call a physician immediately.

GENERAL INFORMATION
See preceding DANGER statement.
Club Car gasoline vehicles are equipped with 12-volt, low-maintenance batteries. When changing a 12-volt
battery in any Club Car gasoline-powered vehicle, the same size battery with adequate amperage ratings
should be used as a replacement.

Club Car recommends a group 70, side-post battery (CCI P/N 1012328) with a 650 cranking amp rating at 32
°F (0 °C), 500 CCA at 0 °F (-17.8 °C) and a reserve capacity of at least 105 minutes. The group 70 classifica-
tion indicates battery size: 8-1/4 inches W x 6-1/2 inches D x 7-1/4 inches H (21.0 cm W x 16.5cm D x 18.4
cm H). It is important to use the proper size to ensure that the battery clamp will fit correctly.

Testing the Battery
See Test Procedure 1, Section 11b, Page 11b-9.

Figure 12b-20   Bed Lift Circuit Breaker
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Preventive Maintenance
1. To keep the battery in good operating condition, remove corrosion immediately. Post connections should

be clean and tight. Frayed or worn wires should be replaced. After all cables have been connected and
properly tightened to 20 ft-lb (27.1 N·m), coat terminals with Battery Terminal Protector Spray (CCI P/N
1014305) to prevent future corrosion.

2. The battery should be kept clean and dry to prevent self-discharge. Dirt, grime or acid spillage should be
removed. Wash the battery with a bristle brush and a solution of water and bicarbonate of soda (1 cup
(237 ml) baking soda – per 1 gallon (3.8 l) of water). Rinse with water. Do not allow any solution to enter
the battery through the vent cap holes. See Self-Discharge on page 12b-21.

3. Maintain the proper water level. See Water Level on page 12b-21.

4. Check the battery periodically to ensure that it is in a full state of charge. See Charging the Battery on
page 12b-22.

5. Keep the battery hold-down clamp tight. See Vibration Damage on page 12b-21.

Self-Discharge
Dirt and battery acid can provide a path for a small current draw that slowly discharges the battery. To prevent
self-discharge, the battery should always be kept clean.

Hot weather also has an effect on a battery’s self-discharge rate. The higher the temperature, the quicker a
battery will discharge. Therefore, the battery should be checked more often in hotter climates. When storing
the battery, keep it in a cool place. See Battery Storage on page 12b-23.

Water Level
The water level should be checked semi-annually to ensure the proper level is maintained. Never allow the
water level to fall below the tops of the plates because this will cause the exposed part of the plate to become
permanently inactive. Check the water level more frequently in hot weather and when the battery becomes
old. See Figure 11b-4, Section 11b, Page 11b-10.

Vibration Damage
The battery hold-down clamp should always be tight enough to keep the battery from bouncing. Battery life
may be severely shortened if the clamp is too loose. Excessive vibration shortens the life of the battery. It may
also cause acid to leak from the vent caps and corrosion to build up on surrounding metal parts. The acid that
is lost reduces the capacity of the battery and cannot be replaced.

Mineral Content
For the longest battery life, distilled water should be used in the battery. However, if tap water is going to be
used, contact your local water department to be sure mineral contents are below the levels listed in the fol-
lowing table. See following NOTE.

NOTE: Contact your local water department for mineral content analysis.

IMPURITY ALLOWABLE CONTENT 
(PARTS PER MILLION)

Suspended matter Trace

Total solids 100.0

Calcium and magnesium 
oxides 40.0

Iron 5.0

Continued on next page
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Battery Removal
See General Warning, Section 1, Page 1-1 and DANGER on page 12b-20.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-2.

3. Remove the driver-side seat.
4. Remove the battery hold-down located on the bottom of the battery.
5. Remove the battery. See following WARNING.

ý WARNING

• Keep the battery in an upright position to prevent electrolyte leakage. Tipping the battery
beyond a 45° angle in any direction can allow a small amount of electrolyte to leak out of the
vent hole. Do not exceed this 45° angle when lifting, carrying or installing battery. The battery
acid could cause severe personal injury when accidentally coming in contact with the skin or
eyes, and could damage clothing.

Charging the Battery
See General Warning, Section 1, Page 1-1 and DANGER on page 12b-20.

1. Charge the battery with an automotive type 12-volt battery charger. Follow all warnings and procedures
supplied by the battery charger manufacturer.

2. Attach the charger, positive (+) cable to the positive (+) battery post, and negative (–) cable to the neg-
ative (–) battery post.

3. The battery may be charged with a slow charge (3-10 amps) or a fast charge (20-30 amps). Charge until
the specific gravity reaches 1.250. See following WARNING.

ý WARNING

• If the battery case feels hot (approximately 125 °F (52 °C) or more), emits gases, or fluid boils
from vents, stop charging immediately. Failure to stop charging battery when any of these
conditions are present could result in an explosion, personal injury and/or damage to the
battery.

ý WARNING

• Do not disconnect the charger DC leads from the battery when the charger is on. The
resulting arcing between the DC leads and battery post could cause an explosion.

• If the charger must be stopped, disconnect the AC supply cord from the wall outlet before
disconnecting the DC leads from the battery. Allow the battery to cool to room temperature
and resume charging battery at a lower amp rate.

Ammonia 8.0

Organic matter 50.0

Nitrates 10.0

Nitrites 5.0

Chloride 5.0

IMPURITY ALLOWABLE CONTENT 
(PARTS PER MILLION)
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Battery Installation

See General Warning, Section 1, Page 1-1 and DANGER on page 12b-20.

1. Place the battery into the vehicle with the battery posts facing the rear of the vehicle.

2. Secure the battery to the vehicle with the clamp at the bottom of the battery. Tighten the clamp retaining
bolt to 9 ft-lb (12.2 N·m).

3. Connect the battery cables, positive (+) cable first, and tighten the terminals to 12 ft-lb (16 N·m). Coat ter-
minals with Battery Terminal Protector Spray (CCI P/N 1014305).

Battery Storage

See General Warning, Section 1, Page 1-1 and DANGER on page 12b-20.

1. Keep the battery clean and free of corrosion. See Preventive Maintenance on page 12b-21.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-2.

3. Fully charge the battery prior to storage.

4. Store in a cool, dry area. The colder the area in which the battery is stored, the less the battery will self-
discharge. A battery stored at 0 °F (-17.8 °C) will discharge very little over a four-month period. A battery
stored at 80 °F (27 °C) will have to be recharged every few weeks.

5. Check the state of charge periodically. A battery that is discharged and left in a cold environment can
freeze and crack. If the specific gravity drops below 1.220, the battery should be recharged. See follow-
ing WARNING.

ý WARNING

• If the battery is frozen or the container is bulged, discard battery. A frozen battery can
explode.

6. The frequency of recharging required depends on the temperature of the storage area, but it is recom-
mended that the battery be monitored monthly for state of charge. Also, if the storage area is unheated
in a cold climate and recharging is required, it is recommended that the area be heated to at least 60 °F
(16 °C) prior to charging. The battery will not charge effectively in cold temperatures for the same rea-
sons that it does not discharge as rapidly in cold temperatures.

Charging a Dead Battery

See General Warning, Section 1, Page 1-1 and DANGER on page 12b-20.
The charge coil is not designed to charge a dead battery. If the vehicle battery has become discharged, it
must be charged with a properly rated automotive type charger. See following WARNING.

ý WARNING

• Do not jump-start a dead battery with another battery and jumper cables.
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SECTION 13A – GASOLINE ENGINE, MUFFLER, 
FUEL SYSTEM, AND CLUTCHES

ý DANGER

• See General Warning, Section 1, Page 1-1.

ý WARNING

• See General Warning, Section 1, Page 1-1.

GASOLINE ENGINE

See General Warning, Section 1, Page 1-1.
This section contains information on removing and installing the Honda gasoline engine. For complete
instructions on engine disassembly, repair, rebuilding, and reassembly, refer to the engine manual. See the
Honda GX620 engine manual (CCI P/N 102615401).

ENGINE REMOVAL
See General Warning, Section 1, Page 1-1.

CAUTION

• Before removal and disassembly, clean the engine.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally...” in General
Warning, Section 1, Page 1-2.

3. Remove the cargo bed. See Cargo Bed Removal, Section 4, Page 4-10.

4. Remove the ROPS (Roll Over Protection Structure). See ROPS Removal, Section 4, Page 4-6.

5. Remove the lower rear ROPS bars. See ROPS Removal, Section 4, Page 4-6.

6. Remove the seat frame. See Seat Frame Removal, Section 4, Page 4-7.

7. Remove the engine cover plate. See following NOTE.

NOTE: The engine lift tab must be secured to the engine after the cover plate has been removed. Tighten
the bolt to 16 ft-lb (22 N·m).

8. Remove the engine name plate. See following NOTE.

NOTE: Do not discard the name plate. New engines are not supplied with name plates that have fuel line
and accelerator cable provisions. 

9. Close the shut-off valve on the fuel tank.

10. Remove the fuel line and in-line filter from the engine. See following DANGER.
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Engine Removal, Continued:

ý DANGER

• Gasoline! Flammable! Explosive! Do not smoke. Keep sparks and flames away from the
vehicle and service area.

11. Remove the governor cable. See Governor Cable Removal on page 13a-20.

12. Remove the choke cable. See Choke Cable Removal on page 13a-26.

13. Remove the engine air inlet hose from the engine. See Air Filter Outlet Hose Removal on
page 13a-29.

14. Remove the muffler. See Muffler Removal on page 13a-5.

15. Remove the intermediate exhaust pipe. See Intermediate Pipe Removal on page 13a-5.

16. Remove the clutch outer cover. See Clutch Outer Cover Removal on page 13a-39.

17. Remove the clutches. See Drive Clutch Removal on page 13a-32. Also See Driven Clutch Removal
on page 13a-36.

18. Remove the clutch inner cover. See Clutch Inner Cover Removal on page 13a-40.

19. Remove the manifold pipe.

20. Remove the electrical connectors:
20.1. Disconnect the two ground wires on the frame from the starter case.
20.2. Disconnect the two female bullet connectors from the charge coil.
20.3. Disconnect the one female bullet connector from the fuel solenoid.
20.4. Disconnect the one male bullet connector from the engine kill circuit.
20.5. Disconnect all wires from the two terminal posts on the starter solenoid. See following NOTE.

NOTE: Mark or tape together for identification the connectors on the starter solenoid posts.

21. Drain the engine oil. See Engine Oil and Filter Change, Section 10, Page 10-7.

22. Remove engine oil inlet and outlet hoses from the engine. See Oil Filter Hose Removal on
page 13a-17. See also following NOTE.

NOTE: Plug each line as it is removed from the engine. Without plugs, oil will leak from the lines.

23. Remove the engine mounting hardware (Figure 13a-1, Page 13a-3).

24. Use the engine lift tabs to lift the engine off the mounting plate.

25. If a new engine will be installed, remove and retain the following:

• Carburetor Adapter

• Engine Governor Arm

• Engine Governor Cable Bracket (CCI P/N 102454901)

• Governor Wire

• Carburetor Spring

• Oil Filter

• Exhaust Manifold

• Oil Plug/Cap
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ENGINE INSTALLATION
See General Warning, Section 1, Page 1-1.

1. Before a new engine is installed, the following components must be installed:

• Oil Plug/Cap – Tighten the hardware to 29 ft-lb (39 N·m)

• Exhaust Manifold (new gaskets required) – Tighten the hardware to 21 ft-lb (28 N·m)

• Oil Filter (new o-rings required)

• Carburetor Spring

• Governor Wire

• Engine Governor Cable Bracket (CCI P/N 102454901)

• Engine Governor Arm

• Carburetor Adapter (new gasket required) – Tighten the hardware to 6.5 ft-lb (9 N·m)

2. Lower the engine into the engine compartment and closely align the base mount with holes in the engine
plate.
2.1. Remove the engine cover plate lift tab and bolt.

3. Loosely install new flange-head bolts and flange-head locknuts on the engine base slotted mounts. See
following NOTE.

NOTE: Engine block bolts will be tightened after the engine and transmission are aligned, the clutch inner
cover is installed, and the bolts are tightened to maintain the alignment.

4. Secure the engine oil inlet and outlet hoses to the engine ports with new clamps. See Oil Filter Hose
Installation on page 13a-17.

5. Connect all electrical connections. See Figure 11a-1, Section 11a, Page 11a-6.
5.1. Connect the two ground wires on the frame to the starter case.
5.2. Connect the two female bullet connectors to the charge coil.
5.3. Connect the female bullet connector to the fuel solenoid.
5.4. Connect the male bullet connector to the engine kill circuit.
5.5. Connect all wires attached to the two terminal posts on the starter solenoid.

6. Use new gaskets, and install the exhaust manifold. Tighten the hardware to 21 ft-lb (28 N·m).

Figure 13a-1   Engine Mounting Bolts
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Engine Installation, Continued:

7. Install the clutch inner cover. See Clutch Inner Cover Installation on page 13a-40.

8. Tighten the engine mounting bolts to 39 ft-lb (53 N·m).

9. Install the clutches. See Drive Clutch Installation on page 13a-36. Also See Driven Clutch Installa-
tion on page 13a-38.

10. Install the drive belt. See Drive Belt Installation on page 13a-32.

11. Install the clutch outer cover. See Clutch Outer Cover Installation on page 13a-39.

12. Install the engine air inlet hose to the filter. See Air Filter Outlet Hose Installation on page 13a-30.

13. Install the intermediate exhaust pipe. See Intermediate Pipe Installation on page 13a-6.

14. Install the muffler. See Muffler Installation on page 13a-6.

15. Install the engine name plate, and tighten the screws to 38 in-lb (4 N·m).

16. Connect the choke cable. See Choke Cable Installation on page 13a-27.

17. Feed the governor cable through the grommet in the engine name plate, and connect the cable. Adjust
the cable as necessary. See Governor Cable Installation on page 13a-21. Also see Ground Speed
(Transmission) Governor Arm Adjustment on page 13a-22 and Engine Governor Arm on
page 13a-24.

18. Feed the fuel line through the grommet in the engine name plate. Secure the fuel line to the in-line filter
on the engine with a new clamp. See following DANGER.

ý DANGER

• Gasoline! Flammable! Explosive! Do not smoke. Keep sparks and flames away from the
vehicle and service area.

19. Open the fuel valve on the fuel tank.

20. Install the engine cover plate. The engine lift tab should be on the passenger side.

20.1. Tighten the two front bolts to 2.9 ft-lb (4 N·m).
20.2. Tighten the two rear bolts to 16 ft-lb (22 N·m).

21. Install the seat frame and lower rear ROPS (Roll Over Protection Structure) bars. See Seat Frame
Installation, Section 4, Page 4-7 and ROPS Installation, Section 4, Page 4-6.

22. Install the upper ROPS frame. See ROPS Installation, Section 4, Page 4-6.

23. Install the cargo bed. See Cargo Bed Installation, Section 4, Page 4-10.

24. Add engine oil. See Engine Oil and Filter Change, Section 10, Page 10-7.

25. Check the engine oil level. See Engine Oil Level Check, Section 10, Page 10-7.

26. Connect the battery cables, positive (+) cable first, and tighten the hardware to 12 ft-lb (16 N·m). Coat
terminals with Battery Terminal Protector Spray (CCI P/N 1014305).

27. Adjust the engine RPM setting. See Engine RPM Adjustment on page 13a-24.

28. Install the center seat plate.

29. Install both seats.

30. Test-drive the vehicle to ensure all systems are functional and adjusted correctly.
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EXHAUST SYSTEM

MUFFLER REMOVAL
1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock

the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-1.

3. Remove the spark plug wires. See WARNING “To avoid unintentionally starting...” in General Warn-
ing, Section 1, Page 1-1.

4. Loosen the muffler spring suspension bracket bolts.

5. Remove the two springs that secure the muffler inlet to the intermediate pipe (Figure 13a-2,
Page 13a-5). See following NOTE.

NOTE: Shift the end of the muffler inlet and intermediate pipe from side to side to relax and disconnect the
springs.

6. Remove the two bolts and large flat washers that secure the muffler bracket and springs to the muffler
body, and remove the muffler. See following WARNING and NOTE.

ý WARNING

• Always wear eye protection when springs are removed or installed.

NOTE: Replace any spring that shows signs of brittleness, broken coils, or loss of tension.

INTERMEDIATE PIPE REMOVAL
1. Loosen the muffler spring suspension bracket bolts.

2. Remove the springs from the intermediate pipe and muffler inlet. See following WARNING and NOTE.

ý WARNING

• Always wear eye protection when springs are removed or installed.

Figure 13a-2   Muffler Bracket and Inlet Pipe
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Intermediate Pipe Removal, Continued:

NOTE: Shift the end of the muffler inlet and intermediate pipe from side to side to relax and disconnect the
springs.

3. Remove the springs from the intermediate pipe and engine manifold, and remove the pipe.

INTERMEDIATE PIPE INSTALLATION
1. Secure the intermediate pipe to the manifold pipe with new springs. See following WARNING and

NOTE.

ý WARNING

• Always wear eye protection when springs are removed or installed.

NOTE: Shift the end of the muffler inlet and intermediate pipe from side to side to connect the springs.

2. Secure the intermediate pipe to the muffler inlet with new springs. See previous NOTE and WARNING.

3. Align the muffler with the intermediate pipe, and tighten the muffler spring suspension bracket bolts to 21
ft-lb (29 N·m).

MUFFLER INSTALLATION

NOTE: Replace any spring that shows signs of brittleness, broken coils, or loss of tension.

1. Loosely secure the muffler and spring suspension bracket to the vehicle frame plate with two bolts and
large flat washers (Figure 13a-3, Page 13a-6).

2. Secure the outlet pipe of the muffler to the manifold extension pipe with new springs. See following
WARNING and NOTE.

ý WARNING

• Always wear eye protection when springs are removed or installed.

Figure 13a-3   Muffler and Bracket
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NOTE: Shift the end of the muffler inlet and intermediate pipe from side to side to connect the spring that
is least extended.

3. Align the muffler with the intermediate pipe, and tighten the muffler spring bracket to 21 ft-lb (29 N·m). 

4. Connect the spark plug wires.

5. Connect the battery cables, positive (+) cable first, and tighten the hardware to 12 ft-lb (16 N·m). Coat
terminals with Battery Terminal Protector Spray (CCI P/N 1014305).

6. Place the Forward/Reverse handle in NEUTRAL, and turn the key switch to start the engine. Check for
exhaust leaks and proper engine operation. See following DANGER.

ý DANGER

• The engine produces carbon monoxide, which is an odorless, deadly poison. Do not operate
the engine in an enclosed area without proper ventilation.

FUEL SYSTEM

CARBURETOR 

See General Warning, Section 1, Page 1-1.
Before suspecting the carburetor as the cause of poor engine performance, make sure the fuel and ignition
systems are in proper operating condition. Check the following items:

• Spark plug and gap condition. See the Honda GX620 engine manual (CCI P/N 102615401).

• Air filter element. See Air Filter Replacement on page 13a-25.

• Fuel filters. See Fuel Filter on page 13a-8.

• Choke and air intake system (for restriction of air flow). See Choke and Air Intake System on
page 13a-25.

• Fuel pump. See the Honda GX620 engine manual (CCI P/N 102615401).

• Fuel lines (from fuel tank to filter to pump to carburetor). See Fuel Lines on page 13a-15.

• Exhaust system (for restrictions).

If the carburetor has failed, replace it. See the Honda GX620 engine manual (CCI P/N 102615401).

Carburetor Jetting

The Honda GX620 engine is equipped with a carburetor that has fixed jets. These fixed jets do not require
adjustment. The size of the main jet is determined by the altitude where the engine will be operating. The main
jet size is set for the operating elevation of customer destination at the time of manufacture. In the event that
carburetor jetting needs to be changed, determine the proper jet size for the operating altitude. See the Main
Jet Elevation/Size Chart. After the proper jet size is determined, replace the main jet. See the Honda
GX620 engine manual (CCI P/N 102615401).

The following chart lists the elevation ratings for various jet sizes. No adjustment is required for the pilot jet. If
the vehicle idles roughly, adjust the pilot air screw until the vehicle idles smoothly.
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MAIN JET ELEVATION/SIZE CHART

FUEL FILTER
See General Warning, Section 1, Page 1-1.
One in-line filter (3) is installed between the fuel tank and the fuel pump (Figure 13a-4, Page 13a-9). Fuel fil-
ters, fuel lines, and the fuel tank vent should be inspected periodically for leaks and replaced when necessary.
Filter changes should not exceed the recommended interval. See Periodic Service Schedule on page 10-1.
Replace the fuel filter as instructed. See the Honda GX620 engine manual (CCI P/N 102615401).

FUEL PUMP
See General Warning, Section 1, Page 1-1.
Procedures for inspection, removal, and installation can be found in the engine manual. See the Honda
GX620 engine manual (CCI P/N 102615401).

ALTITUDE
HONDA GX620 

ENGINE
MAIN JET SIZE

0-5000 ft.
(0-1524 m) 108

5000-8000 ft.
(1524-2438 m) 105

8000 ft. and higher
(2438 m and higher) 102
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Figure 13a-4   Fuel System (Gasoline Vehicles)

FUEL LINE
 No.

ROUTING

1

2
Fuel tank to fuel filter

Vent tube (fuel tank)

Solid Color   Clear

24.3 inches (61.5 cm)

   22 inches (55.8 cm)

LENGTH

 

2

2

1

1

1

3

REF.

REF.
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FUEL LEVEL SENDING UNIT
See General Warning, Section 1, Page 1-1.
Fuel Level Sending Unit Removal

ý DANGER

• Gasoline! Flammable! Explosive! Do not smoke. Keep sparks and flames away from the
vehicle and service area.

ý WARNING

• Do not use electrically powered tools to remove or install the fuel level sending unit. Failure to
heed this warning could result in a fire or explosion.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-1.

3. Disconnect the spark plug wires. See WARNING “To avoid unintentionally starting...” in General
Warning, Section 1, Page 1-1.

4. Remove the passenger seat. See Seat Removal, Section 4, Page 4-7.

Figure 13a-5   Fuel Level Sending Unit Removal
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5. Remove the rubber boot (8) from the center post on the fuel level sending unit. Remove the nut (9) from
the center post, and remove the orange wire (7) (Figure 13a-5, Page 13a-10). Retain the hardware.

6. Remove the hex-head plastic thread screw (10) securing the black ground wire (6) to the fuel level send-
ing unit, and remove the black ground wire. Retain the hardware.

7. Remove the four remaining hex-head plastic thread screws from the fuel level sending unit flange (5).
Retain the hardware.

8. Carefully remove the sending unit and gasket (3). Feed the rheostat arm and float (4) through the fuel
tank hole. Immediately place the fuel level sending unit in a pan to catch fuel. See following DANGER
and NOTE.

ý DANGER

• Clean up any spilled fuel before operating the vehicle.

NOTE: The rheostat arm and float should be positioned toward the outside surface of the fuel tank.

Fuel Level Sending Unit Installation

ý WARNING

• Do not use electrically powered tools to remove or install the fuel level sending unit. Failure to
heed this warning could result in a fire or explosion.

ý DANGER

• Gasoline! Flammable! Explosive! Do not smoke. Keep sparks and flames away from the
vehicle and service area.

1. Place a new rubber gasket on the fuel tank with the notch (2) centered between the flange identification
mounting holes (1). (Figure 13a-6, Page 13a-12). See following NOTE.

NOTE: The distance between the flange identification mounting holes (1) is larger than the distance
between any of the other mounting holes in the sending unit flange (5).

Ensure the replacement gasket is rubber and that the mounting holes in the gasket are aligned
properly with the mounting holes on the fuel tank.

2. Feed a new sending unit rheostat arm and float (4) into the fuel tank (Figure 13a-5, Page 13a-10). The
rheostat arm and float should be positioned toward the outside surface of the fuel tank (Figure 13a-7,
Page 13a-12).

3. Align the flange identification mounting holes (1) directly over the corresponding mounting holes in the
gasket and fuel tank (Figure 13a-6, Page 13a-12). See following CAUTION and NOTE.

ý CAUTION

• Ensure all mounting holes in the fuel level sending unit, gasket, and fuel tank are aligned
properly before hardware is installed. Improper alignment of the mounting holes could result
in an incomplete seal between the fuel level sending unit and the fuel tank.

NOTE: The fuel level sending unit mounts to the fuel tank only one way. If the unit does not fit on the fuel
tank correctly, adjust the unit until it is properly aligned with the fuel tank
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Fuel Level Sending Unit Installation, Continued:.

4. Carefully thread each hex-head screw by hand, with the ring terminal on the black ground wire (6) under
the screw head closest to the engine (Figure 13a-5, Page 13a-10). See following CAUTION.

CAUTION

• Use only the existing screws or new plastic-thread screws made for plastics applications. Do
not use sheet metal screws as replacement hardware.

5. Use a crisscross pattern to tighten the hardware to 9 in-lb (1 N·m). If the hardware cannot be tightened
to 9 in-lb (1 N·m), the fuel tank must be replaced. See following CAUTION.

CAUTION

• Do not overtighten the screws. Overtightening the screws will strip the mounting holes in the
fuel tank.

6. Secure the orange wire (7) to the center post with the nut (9) previously removed (Figure 13a-5,
Page 13a-10). Tighten the hardware to 17 in-lb (1.9 N·m), and secure the rubber boot (8) to the center
post.

7. Install the passenger seat. See Seat Installation, Section 4, Page 4-7.

8. Connect the spark plug wires.

9. Connect the battery cables, positive (+) cable first, and tighten the hardware to 12 ft-lb (16 N·m). Coat
terminals with Battery Terminal Protector Spray (CCI P/N 1014305).

Figure 13a-6   Fuel Level Sending Unit Alignment Figure 13a-7   Fuel Level Sending Unit Position
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FUEL TANK

See General Warning, Section 1, Page 1-1.

ý WARNING

• If the fuel tank is damaged, replace it. Do not attempt to repair it. See the following tank
removal and disposal procedure.

Fuel Tank Removal
1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock

the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-1.

3. Remove both seats.

4. Remove the center seat plate.

5. Remove the upper portion of the ROPS. See ROPS Removal, Section 4, Page 4-6.

6. Remove the bolts, washers and flanged locknuts from the seat frame, seat side plates, and engine cover
plate.

7. Turn the fuel shut-off valve to the closed (OFF) position (Figure 13a-10, Page 13a-16).

8. Run the engine until all fuel in the carburetor, fuel pump, and fuel lines is used and the engine stalls.

9. Loosen the clamp, and disconnect the fuel line from the fuel tank shut-off valve (Figure 13a-8,
Page 13a-13).

10. Loosen the clamp, and remove the vent tube from the fuel tank.

11. Remove the fuel tank cap.

12. Use a siphon with a built-in suction device to siphon all fuel from the tank and into an approved container.
See following DANGER and WARNING.

Figure 13a-8   Gasoline Fuel Tank
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Fuel Tank Removal, Continued:

ý DANGER

• Gasoline! Flammable! Explosive! Do not smoke. Keep sparks and flames away from the
vehicle and service area.

ý WARNING

• Never attempt to siphon fuel with a hose that does not have a built-in suction device.
• Never attempt to siphon fuel with your mouth.

13. Disconnect the black wire and orange wire from the fuel level sensor on the tank. Do not remove the
lower nut from the center stud of the sensor.

14. Remove the nut from the strap end below the passenger seat area.
15. Lift the strap end, and remove the opposite end from the slotted bracket.

16. Remove the passenger side bed latch bracket from the frame.

17. Remove the fuel tank.

Fuel Tank Storage or Disposal
1. Remove the cap from the tank and thoroughly rinse it with water. The cap may be discarded or kept as

a spare.
2. Use a well-ventilated area, and flush the fuel tank with water to remove any remaining fuel. 
3. Set the tank upside down in a well-ventilated area so that the water can drain. Allow the tank to sit for 24

hours to dry. See following WARNING.

ý WARNING

• Dispose of wastewater and fuel tank in accordance with federal, state, and local laws and
ordinances.

4. Store the tank upside down with the cap installed in a well-ventilated area.

Fuel Tank Installation
1. Install the fuel tank in the vehicle.

2. Insert the tab end of the strap into the frame bracket, and place the strap in the indentions on the tank.

3. Feed the threaded tab end down into the bottom of the frame. Install a nylon locknut, and tighten the nut
to 40 in-lb (4.5 N·m). See following NOTE.

4. Connect the clear vent tube to the fuel tank vent, and secure the tube with a new clamp.

5. Connect the fuel line to the fuel tank shut-off valve, and secure the line with a new clamp.

6. Connect the black wire and orange wire to the sensor (Figure 13a-9, Page 13a-15).

7. Slide the rubber boot over the stud.

8. Install the passenger-side bed latch bracket on the frame with a bolt and flanged nylon locknut. Tighten
the hardware to 20 ft-lb (27 N·m).

9. Install the seat frame on the vehicle frame. Secure the seat side plates with bolts, flat washers, and
flanged locknuts. Tighten the nut to 37 ft-lb (50 N·m).

10. Install the top portion of the ROPS. See ROPS Installation, Section 4, Page 4-6.
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11. Install the center seat plate.

12. Add the appropriate fuel to the fuel tank.

13. Ensure the fuel shut-off valve on top of the fuel tank is in the open (ON) position (Figure 13a-11,
Page 13a-16 and Figure 13a-12, Page 13a-16).

14. Connect the battery cables, positive (+) cable first, and tighten the hardware to 12 ft-lb (16 N·m). Coat
terminals with Battery Terminal Protector Spray (CCI P/N 1014305).

15. Install both seats.

16. With the Forward/Reverse handle in NEUTRAL, start the engine and allow it to idle. Run the engine for
a few minutes to ensure that the fuel lines are full of fuel. See following DANGER.

ý DANGER

• The engine produces carbon monoxide, which is an odorless, deadly poison. Do not operate
the engine in an enclosed area without proper ventilation.

• After installing the fuel tank and adding fuel, carefully check all fuel lines and connections for
leaks. Repair leaks before the vehicle is returned to service.

17. Inspect each fuel line connection for leaks.
17.1. Check all clamps at the carburetor, fuel filters, fuel pump, and fuel tank for leaks.
17.2. Inspect each fuel line to ensure that the lines are not cracked, cut, or worn.

FUEL LINES
See General Warning, Section 1, Page 1-1.
The fuel lines must be properly routed, and all hose clamps must be tight. The fuel lines should be kept clean.
See following NOTE and WARNING.

NOTE: Use only 1/4-inch hoses with SAE J30R7 rating to replace the fuel lines.

ý WARNING

• Make sure fuel lines are the correct length and are properly routed. Failure to heed this
warning could result in damage to the fuel lines and fire.

Figure 13a-9   Fuel Level Sensor
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FUEL SHUT-OFF VALVE

See General Warning, Section 1, Page 1-1.
The fuel shut-off valve is located on top of the fuel tank (Figure 13a-8, Page 13a-13). The fuel shut-off valve
should always be turned to the closed (OFF) position during vehicle storage, towing or trailering, and mainte-
nance and service (Figure 13a-10, Page 13a-16).

Fully Open Position
To open the valve fully, it must be turned approximately 120° from the closed (OFF) position (until it cannot be
turned any further) (Figure 13a-11, Page 13a-16). If the valve becomes partially closed, the engine will be
starved for fuel and will not run properly (Figure 13a-12, Page 13a-16).

Figure 13a-10   Closed Fuel Shut-Off Valve Figure 13a-11   Open Fuel Shut-Off Valve

Figure 13a-12   Incorrect Fuel Shut-Off Valve
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OIL FILTER HOSES
Oil Filter Hose Removal

1. Drain the engine oil. See Engine Oil Draining, Section 10, Page 10-7.

2. Place a pan under the oil filter hose connections on the engine. See following NOTE.

NOTE: It’s best to disconnect the engine hoses first when removing to allow oil to drain from hoses and
engine hose ports.

3. Loosen the clamps on the oil hoses at the engine ports and slide them from the engine port nozzles.

4. Loosen the clamps on the oil hoses at the filter ports and slide them from the filter port nozzles.

Oil Filter Hose Installation

NOTE: The inner diameters of the hoses are different sizes. Be sure to connect the hose with the smaller
inner diameter to the smaller nozzle, and connect the hose with the larger inner diameter to the
larger nozzle.

1. Replace the oil hoses with like hoses. See following NOTE.

NOTE: One oil hose is 3/8 inch (9.5 mm equivalent) and the other is 5/16 inch (7.9 mm equivalent). Both
oil hoses are rated SAE J100R6. 

2. Secure the clamps and hoses to the port nozzles with clamps. See following NOTE.

NOTE: Make sure the outlet port on the engine is connected to the inlet port on the oil filter, and the outlet
port of the oil filter is connected to the inlet port on the engine.

Use new clamps when the hoses are replaced.

3. Fill the engine with engine oil. See Engine Oil Filling, Section 10, Page 10-10.

ENGINE CONTROL LINKAGES

ACCELERATOR CABLE
See General Warning, Section 1, Page 1-1.

ý WARNING

• To avoid unintentionally starting the vehicle:
- Disconnect battery cables, negative (–) cable first (Figure 1-2, Page 1-3).
- Disconnect the spark plug wires from the spark plugs.

Accelerator Cable Removal

NOTE: When the accelerator cable is replaced, the high-speed RPM must be adjusted. See High-Speed
RPM Adjustment on page 13a-25.

1. Turn the key switch OFF, and place the Forward/Reverse handle in NEUTRAL. Remove the key. Chock
the rear wheels.
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Accelerator Cable Removal, Continued:

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-2.

3. Remove the dashboard. See Dashboard Removal, Section 4, Page 4-4.

4. Remove the passenger-side seat. See Seat Removal, Section 4, Page 4-7.

5. Disconnect the Z-shaped end (1) on the accelerator cable from the pedal (Figure 13a-13, Page 13a-18).

6. Release the retention clip at the pedal bracket (Figure 13a-14, Page 13a-18).

7. Disconnect the accelerator cable (5) from the engine (Figure 13a-15, Page 13a-18).

7.1. Remove the governor guard. See Governor Guard Removal on page 13a-20.

7.2. Remove the cable strain relief (1) from the transmission governor bracket (2).

7.3. Disconnect the accelerator cable spring (3) from the transmission governor arm (4).

Figure 13a-13   Z-Shaped Cable End
(Gasoline Vehicles)

Figure 13a-14   Accelerator Cable Pedal Bracket
(Gasoline Vehicles)

Figure 13a-15   Governor Arm (Gasoline Vehicles)
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8. Remove the accelerator cable from the plastic retaining clips under the passenger side of the frame. Pull
the cable at the dashboard to remove it from the engine compartment. See following NOTE.

NOTE: Tie a nylon cord to each end of the cable before removing it from the vehicle. Allow the cord to
travel from the attachment points and under the frame. The routed cord can then be used during
installation.

Accelerator Cable Installation

NOTE: When the accelerator cable is replaced, the high-speed RPM must be adjusted. See High-Speed
RPM Adjustment on page 13a-25.

1. Feed the pedal end and governor end of the accelerator cable up into place from under the vehicle on
the passenger side. See following NOTE.

NOTE: Tie the nylon cord routed during removal to the engine end of the cable. Pull the nylon cord to help
feed the cable back through the instrument panel area and engine compartment.

2. Secure the cable to the plastic retaining clips under the passenger side of the frame.

3. Connect the accelerator cable to the pedal.

3.1. Secure the retention clip at the pedal bracket (Figure 13a-14, Page 13a-18).

3.2. Insert the Z-shaped end of cable into the hole in the pedal (Figure 13a-16, Page 13a-19).

3.3. Adjust the accelerator cable retention clip. See Accelerator Cable Retention Clip Adjustment on
page 13a-21.

4. Connect the accelerator cable (5) to the governor arm (4) in the engine compartment (Figure 13a-15,
Page 13a-18).

4.1. Secure the cable strain relief (1) to the transmission governor bracket (2).

4.2. Connect the accelerator cable spring (3) to the governor arm (4).

5. Connect the battery cables, positive (+) cable first, and tighten the hardware to 12 ft-lb (16 N·m). Coat
terminals with Battery Terminal Protector Spray (CCI P/N 1014305).

Figure 13a-16   Z-Shaped Cable End in Hole at Pedal

Gasoline Cable

Diesel Cable



GASOLINE ENGINE, MUFFLER, FUEL SYSTEM, AND CLUTCHES Engine Control Linkages

Page 13a-20 2005 XRT 1500/Carryall 294 Gasoline and Diesel Vehicle Maintenance and Service Manual

13A

GOVERNOR GUARD
See General Warning, Section 1, Page 1-1.
Governor Guard Removal

1. Remove the passenger seat. See following NOTE.

NOTE: It is not necessary to remove the accelerator and governor cables to remove the governor guard.

2. Remove the two hex-head bolts (1) from the front (cable side) of the governor guard (Figure 13a-17,
Page 13a-20).

3. Remove the nylon locknut (2) from the rear (transmission side) of the governor guard (Figure 13a-18,
Page 13a-20).

4. Slide the guard off the bolts.

Governor Guard Installation
1. Slide the rear of the governor guard onto the bolts that extend through the transmission case.

2. Install the front (cable side) governor guard bolts (1) (Figure 13a-17, Page 13a-20). Tighten the hard-
ware to 21 ft-lb (28 N·m).

3. Install a new nylon locknut on the bolt (2) at the rear (transmission side) of the governor guard
(Figure 13a-18, Page 13a-20). Tighten the hardware to 21 ft-lb (28 N·m).

4. Install the passenger seat.

GOVERNOR CABLE
See General Warning, Section 1, Page 1-1.
Governor Cable Removal

1. Remove the governor guard. See Governor Guard Removal on page 13a-20.
2. Remove the cable sheath strain relief from the cable bracket on the transmission (Figure 13a-19,

Page 13a-21).

3. Remove the Z-shaped end of the governor cable from the governor arm on the transmission.

4. Remove the spring end of the cable from the engine bracket (Figure 13a-20, Page 13a-21).

Figure 13a-17   Governor Guard Front Bolts Figure 13a-18   Governor Guard Rear Bolts

1

2
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5. Slide the cable away from the throttle control wire loop. See following NOTE.

NOTE: Note the position of the small washer between the throttle wire loop and the spring/cable attach-
ment.

6. Remove the cable sheath strain relief from the engine bracket, and remove the governor cable.

Governor Cable Installation

ý WARNING

• If the governor cable is removed or replaced, the governor system must be adjusted. See
Ground Speed (Transmission) Governor Arm Adjustment on page 13a-22. Also See High-
Speed RPM Adjustment on page 13a-25. Incorrect adjustment may result in severe personal
injury or death.

1. Secure the spring loop on the engine end of the cable to the engine bracket (Figure 13a-20,
Page 13a-21).

2. Slide the cable into the throttle wire loop. Ensure the small washer is positioned between the throttle wire
loop and the cable/spring attachment.

3. Secure the cable sheath to the engine bracket.

4. Secure the Z-shaped end of the governor cable to the governor arm on the transmission.

5. Secure the cable sheath to the transmission bracket.

6. Install the governor guard. See Governor Guard Installation on page 13a-20.

ACCELERATOR CABLE RETENTION CLIP ADJUSTMENT

NOTE: The accelerator strain relief retention clip must be adjusted if the accelerator pedal, accelerator
cable or governor cable was removed, or if the engine idle is too high.

1. Release the cable sheath retention clip (Figure 13a-14, Page 13a-18).

2. Push the carburetor throttle shaft toward the closed direction until it contacts the throttle stop.

Figure 13a-19   Governor Cable on Transmission Figure 13a-20   Governor Cable on Engine
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Accelerator Cable Retention Clip Adjustment, Continued:

3. Adjust the accelerator cable at the pedal until there is a washer-width space between the washer and the
governor wire form as shown (Figure 13a-21, Page 13a-22). 

4. Press the retention clip to hold accelerator cable in correct adjustment position.

5. Start the engine and verify correct idle speed. Also, verify that the governor cable is not putting pressure
on the governor wire form while the engine is idling.

GROUND SPEED (TRANSMISSION) GOVERNOR ARM ADJUSTMENT

ý WARNING

• The (transmission) governor arm (4) must be adjusted every time the governor cable (5) is
replaced or removed and every time the governor wire (9) is removed (Figure 13a-22,
Page 13a-23). Incorrect adjustment may result in severe personal injury or death.

NOTE: This procedure may require the aid of an assistant.

1. Remove the governor guard. See Governor Guard Removal on page 13a-20.

2. Loosen the pinch bolt (7) with a 7/16-inch socket to allow vertical movement of the ground speed (trans-
mission) governor arm (4) (Figure 13a-22, Page 13a-23).

3. Set the distance from the top of the pin to the ground speed (transmission) governor arm to 1/4-inch (6.4
mm) as shown (Figure 13a-23, Page 13a-23). Hold the pin in place.

4. Push and hold the transmission governor arm (4) in the full-throttle position so that the washer (8) is just
touching the governor wire (9) (Figure 13a-22, Page 13a-23). See following CAUTION.

ý CAUTION

• Be careful not to push the transmission governor arm too far because it could cause the
governor wire to bend.

5. Use a flat-head screwdriver to turn the pin (10) counter-clockwise until it stops. Hold the screwdriver in
place, and use a 7/16-inch socket to tighten the pinch bolt (7) to 35 in-lb (4 N·m).

6. Install the governor guard. See Governor Guard Installation on page 13a-20.

Figure 13a-21   Washer Width Space
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Figure 13a-22   Engine and Transmission

Figure 13a-23   Pin Measurement at (Transmission) 
Governor Arm

2 10

3

6

15
16

8
9

11
12

13

14
17

4
7

1

5

1/4 INCH
(6.4 MM)



GASOLINE ENGINE, MUFFLER, FUEL SYSTEM, AND CLUTCHES Engine Control Linkages

Page 13a-24 2005 XRT 1500/Carryall 294 Gasoline and Diesel Vehicle Maintenance and Service Manual

13A

ENGINE GOVERNOR ARM
Engine Governor Arm Removal

1. Remove the governor guard. See Governor Guard Removal on page 13a-20.
2. Disconnect the intake hose from the engine.

3. Disconnect the governor wire spring (11) from the engine governor arm (6) (Figure 13a-22,
Page 13a-23).

4. Disengage the governor wire (12) from the carburetor, and remove it from the engine governor arm (6).

5. Disengage the idle spring (13) from the engine governor arm (6) and idle adjuster (14).

6. Loosen the pinch nut (15) until the governor arm (6) can be removed from the slotted pin (16).

Engine Governor Arm Installation
1. Slide the engine governor arm (6) onto the slotted pin (16) (Figure 13a-22, Page 13a-23).
2. Insert the straight end of the governor wire (12) through the top hole in the engine governor arm as shown

(Figure 13a-22, Page 13a-23).
3. Insert the bent end of the engine governor wire (12) into the carburetor throttle. Secure the wire with a

clip.

4. Insert the governor wire spring (11) into the bottom hole in the engine governor arm as shown
(Figure 13a-22, Page 13a-23).

5. Ensure the governor cable is inserted into the loop in the governor wire (9). Insert the idle spring (13) into
the engine governor arm (6), and stretch it to insert it into the idle adjuster (14).

6. Ensure the engine governor arm is in the wide-open throttle position and that it is securely positioned on
the slotted pin (16).

7. Ensure the engine governor arm is in the wide-open throttle position. Use a flat-blade screwdriver to
rotate the slotted pin (16) counterclockwise until it stops, and hold it into position. Hold the screwdriver
in place, and use a 7/16-inch socket to tighten the pinch nut (15) to 35 in-lb (4 N·m).

8. Connect the intake hose to the engine.

9. Check the engine idle speed. See Idle RPM Adjustment on page 13a-24.
10. Install the governor guard. See Governor Guard Installation on page 13a-20.

ENGINE RPM ADJUSTMENT
Idle RPM Adjustment

ý DANGER

• Do not operate the engine in an enclosed area without proper ventilation. The engine
produces carbon monoxide, which is an odorless, deadly poison.

1. Turn the key switch to start and run the engine, and place the Forward/Reverse handle in NEUTRAL.
Place a tachometer (CCI P/N 1016112) close to the spark plug wire and plug.

2. Hold the throttle against the stop screw, and adjust the idle-adjustment screw on the carburetor until the
tachometer displays 1125 ± 25 RPM. See following NOTE.

NOTE: Turn the screw counterclockwise to raise the RPM and clockwise to lower the RPM.

3. Release the throttle.
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4. Adjust the idle-adjustment screw above the No. 2 cylinder exhaust port until the tachometer displays
1300 ± 50 RPM. See previous NOTE.

High-Speed RPM Adjustment

ý DANGER

• Do not operate the engine in an enclosed area without proper ventilation. The engine
produces carbon monoxide, which is an odorless, deadly poison.

1. Press the accelerator pedal all the way to the floor. 

2. Place a tachometer (CCI P/N 1016112) close to the spark pug wire and plug.

3. Adjust the high-speed adjustment screw (1) until the tachometer displays 3825 ± 25 RPM
(Figure 13a-24, Page 13a-25). See following NOTE.

NOTE: Turn the screw counterclockwise to raise the RPM and clockwise to lower the RPM.

4. Release the accelerator pedal.

CHOKE AND AIR INTAKE SYSTEM

See General Warning, Section 1, Page 1-1.

AIR FILTER REPLACEMENT
The air filter should be inspected periodically and replaced when necessary. Filter changes should not exceed
the recommended interval. See Periodic Service Schedule, Section 10, Page 10-1. More frequent service
may be required in extremely dirty operating environments. In the event of a loss of power, sluggish acceler-
ation, or a roughly running engine with excessive black exhaust, service the air filter immediately.

CAUTION

• Do not drill into the driver-side frame. Failure to heed this caution could damage the engine by
allowing excessive contamination to enter the air intake system.

Figure 13a-24   High-speed Adjustment Screw

1
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Air Filter Removal
1. Release both canister tab locks (Figure 13a-25, Page 13a-26).
2. Pull the canister cap away from the canister.
3. Remove the air filter cartridge. See following NOTE.

NOTE: The filter cartridge is specifically designed for this engine. It fits into the canister only one way. Use
only direct replacement part (CCI P/N 102498601).

Air Filter Installation
1. Push the new filter cartridge onto the nozzle inside the canister.
2. Position the canister cap so the TOP mark is at the top center of the canister (Figure 13a-25,

Page 13a-26).
3. Use both tab locks on the sides of the cap to secure the canister cap.

CHOKE CABLE REMOVAL
1. Turn the key switch OFF, and remove the key. Set the park brake. Place the Forward/Reverse handle in

NEUTRAL, and chock the rear wheels.
2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in

General Warning, Section 1, Page 1-1.
3. Remove both seats.
4. Remove the center seat plate.
5. Remove the engine cover plate.
6. Remove the cable sheath strain relief from the engine bracket (Figure 13a-26, Page 13a-27).
7. Remove the Z-shaped cable end from the choke control on the carburetor.
8. Remove the instrument panel. See Instrument Panel Removal, Section 12a, Page 12a-4.
9. Compress the choke ferrule tines on the back side of the instrument panel. Pull the cable up from the

engine compartment, and remove the cable. See following NOTE.

NOTE: Tie a heavy nylon cord to the cable end before removing the cable. Allow the cord to travel from the
engine compartment up through the instrument panel hole. Use the cord to route the cable during
installation.

Figure 13a-25   Air Filter Cartridge
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CHOKE CABLE INSTALLATION
1. Secure a new choke cable to the nylon cord outside of the instrument panel. Pull the cable from the

engine compartment down to the choke cable bracket and choke control (Figure 13a-26, Page 13a-27).

2. Push the choke cable ferrule into the instrument panel hole so the tines engage behind the panel.

3. Secure the instrument panel to the dashboard.

4. Secure the choke cable to the frame with the plastic retention clips.

5. Install the Z-shaped end of the choke cable on the choke control at the carburetor.

6. Secure the cable sheath strain relief to the choke cable bracket on the engine.

7. Install the engine cover plate.

7.1. Tighten the two front bolts to 2.9 ft-lb (4 N·m).

7.2. Tighten the two rear bolts, with an engine lift tab on the passenger side, to 16 ft-lb (22 N·m).

8. Install the center seat plate.

9. Connect the battery cables, positive (+) cable first, and tighten the hardware to 12 ft-lb (16 N·m). Coat
terminals with Battery Terminal Protector Spray (CCI P/N 1014305).

10. Install both seats.

AIR CANISTER REMOVAL
1. Turn the key switch OFF and remove the key. Set the park brake. Place the Forward/Reverse handle in

NEUTRAL.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-1.

3. Remove the air filter cartridge. See Air Filter Removal on page 13a-26.

4. Remove the bottom (inlet) hose from the canister (Figure 13a-30, Page 13a-29).

5. Remove the top (outlet) hose from the canister.

6. Remove the two bolts and park brake cable from the canister, and remove the canister.

Figure 13a-26   Choke Cable on Engine
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AIR CANISTER INSTALLATION

1. Position the canister next to the frame bracket with the rubber valve down.

2. Install two bolts to secure the canister base bracket and vehicle frame bracket. Tighten the hardware to
21 ft-lb (28.5 N·m).

3. Secure the bottom (inlet) hose to the canister port.

4. Secure the top (outlet) hose to the canister port.

5. Install a new air filter cartridge. See Air Filter Installation on page 13a-26.

6. Connect the battery cables, positive (+) cable first, and tighten the hardware to 12 ft-lb (16 N·m). Coat
terminals with Battery Terminal Protector Spray (CCI P/N 1014305).

AIR FILTER INTAKE HOSE REMOVAL

The air filter intake hose fits between the driver-side frame and the inlet port on the air filter canister. The
frame serves as a duct to carry air from a location at the top of the front of the vehicle.

ý CAUTION

• Do not drill holes or attach anything to the driver side of the frame. A penetrating fastener will
create passages that could allow moisture and/or dirt to enter the engine air intake system.

1. Turn the key switch OFF and remove the key. Set the park brake. Place the Forward/Reverse handle in
NEUTRAL.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-1.

3. Remove the hose from under the filter canister.

4. Remove the hose from under the vehicle body on the frame.

5. Slide the hose through the frame support bracket, and remove the hose from the vehicle (Figure 13a-28,
Page 13a-29). 

Figure 13a-27   Air Filter Canister
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AIR FILTER INTAKE HOSE INSTALLATION
1. Slide the air intake hose through the frame support bracket (Figure 13a-28, Page 13a-29).
2. Secure the air intake hose to the air port under the vehicle body (Figure 13a-29, Page 13a-29).
3. Secure the air intake hose under the filter canister (inlet) port (Figure 13a-30, Page 13a-29). See fol-

lowing NOTE.

NOTE: Ensure the hose is positioned against the port surfaces and the clamps are positioned between the
port bead and port surface.

4. Connect the battery cables, positive (+) cable first, and tighten the hardware to 12 ft-lb (16 N·m). Coat
terminals with Battery Terminal Protector Spray (CCI P/N 1014305).

AIR FILTER OUTLET HOSE REMOVAL
1. Turn the key switch OFF and remove the key. Set the park brake. Place the Forward/Reverse handle in

NEUTRAL.
2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in

General Warning, Section 1, Page 1-1.
3. Remove the hose end from the air filter canister outlet port.
4. Remove the hose end from the carburetor inlet port, and remove the hose.

Figure 13a-28   Air Intake Support Bracket

Figure 13a-29   Air Port on Frame Figure 13a-30   Air Filter Inlet Hose
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AIR FILTER OUTLET HOSE INSTALLATION
1. Connect the air filter outlet hose to the air filter outlet port, and secure it with a clamp.

2. Connect the air filter outlet hose to the carburetor inlet port, and secure it with a clamp.

3. Connect the battery cables, positive (+) cable first, and tighten the hardware to 12 ft-lb (16 N·m). Coat
terminals with Battery Terminal Protector Spray (CCI P/N 1014305).

CLUTCHES

To assemble and disassemble the drive and driven clutches properly, the following tools should be used:

• Drive clutch service tools:

- Spider removal tool CCI P/N 102607501
- Fixed sheave tool CCI P/N 102601501

• Driven clutch service tools:

- Spring compression base CCI P/N 102603501
- Spring compression collar CCI P/N 102605201
- Spring compression nut CCI P/N 102606101

Figure 13a-31   Clutch Service Tools
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CLUTCH TROUBLESHOOTING
See General Warning, Section 1, Page 1-1.
Use a tachometer during vehicle operation to determine if the engine begins to lose RPM when the vehicle
climbs a steep hill. Check the engine RPM and governor adjustments. If these adjustments are within Club
Car specifications, there is a clutch problem. See Engine RPM Adjustment on page 13a-24. See also
Ground Speed (Transmission) Governor Arm Adjustment on page 13a-22. 
If the clutches are not operating properly, perform the following:

1. Check the ground speed governor and throttle settings. See Governor Cable Installation on
page 13a-21.

2. Inspect both clutches for dirt and debris buildup on component parts. Clean the exterior surfaces of both
clutches with water to remove any dust or dirt, then drive the vehicle and check for proper operation. See
Drive Clutch on page 13a-32. See also Driven Clutch on page 13a-36.

3. Check the clean clutches for wear.
4. If cleaning both clutches does not solve the problem, disassemble and thoroughly clean all parts in the

drive and driven clutches.
5. Check the drive clutch rollers and weights for wear. See Drive Clutch Cleaning and Inspection on

page 13a-33.

DRIVE BELT
See General Warning, Section 1, Page 1-1.
The drive belt should be inspected periodically for wear and glazing. If it is excessively worn, frayed, or
glazed, replace the belt.
As the drive belt wears, the engine RPM will increase to compensate for the change in torque ratio. This RPM
increase helps maintain the correct maximum ground speed of 25 mph (40 km/h).

Drive Belt Removal
1. Turn the key switch OFF and remove the key. Set the park brake. Place the Forward/Reverse handle in

NEUTRAL.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-2.

3. Disconnect the spark plug wires. See WARNING “To avoid unintentionally starting...” in General
Warning, Section 1, Page 1-2.

4. Remove the outer clutch cover. See Clutch Outer Cover Removal on page 13a-39.

Figure 13a-32   Drive Belt Removal
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Drive Belt Removal, Continued:
5. Grasp the belt midway between the drive and driven clutches, and squeeze the belt together as tightly

as possible (Figure 13a-32, Page 13a-31).
6. Guide the belt over the driven clutch and roll the belt off the driven clutch by rotating the clutch clockwise.

See following CAUTION.

ý CAUTION

• Make sure your fingers are not underneath the belt when rolling the belt off the driven clutch.

Drive Belt Installation
1. Turn the key switch OFF and remove the key. Set the park brake. Place the Forward/Reverse handle in

NEUTRAL.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-2.

3. Disconnect the spark plug wires. See WARNING “To avoid unintentionally starting...” in General
Warning, Section 1, Page 1-2.

4. Remove the outer clutch cover. See Clutch Outer Cover Removal on page 13a-39.
5. Position the new belt on the drive clutch, and then start the belt over the top of the driven clutch.

6. Rotate the driven clutch clockwise, and roll the belt over the driven clutch sheaves and onto the clutch.
7. Install the outer clutch cover. See Clutch Outer Cover Installation on page 13a-39.
8. Connect the spark plug wires.
9. Connect the battery cables, positive (+) cable first, and tighten the hardware to 12 ft-lb (16 N·m). Coat

terminals with Battery Terminal Protector Spray (CCI P/N 1014305).

DRIVE CLUTCH
See General Warning, Section 1, Page 1-1.

CAUTION

• Be very careful with the clutches. A clutch that has been dropped will not be properly
balanced. If either clutch is dropped, assume that it is damaged and replace it.

Drive Clutch Removal
1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock

the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-2.

3. Disconnect the spark plug wires. See WARNING “To avoid unintentionally starting...” in General
Warning, Section 1, Page 1-2.

4. Remove the top air filter hose (outlet) from the air filter canister.
5. Remove the clutch outer cover. See Clutch Outer Cover Removal on page 13a-39.
6. Remove the drive belt. See Drive Belt Removal on page 13a-31.
7. Remove the bolt and washer from the center of the clutch.
8. Thread the clutch removal tool (CCI P/N 102686101) into the drive clutch center, and advance the tool

until the clutch shaft is released. See following CAUTION.



GASOLINE ENGINE, MUFFLER, FUEL SYSTEM, AND CLUTCHES Clutches

2005 XRT 1500/Carryall 294 Gasoline and Diesel Vehicle Maintenance and Service Manual Page 13a-33

13A

CAUTION

• Hold the clutch assembly firmly when the clutch removal tool is advanced. Once loosened,
the clutch will drop quickly. Do not allow the clutch to fall on a hard surface.

9. Remove the drive clutch from the vehicle. See following CAUTION.

CAUTION

• Do not hit or tap the clutch with a hammer. Do not pry the clutch. These actions will damage
the clutch.

Drive Clutch Cleaning and Inspection
1. Use a dry, lint-free cloth to clean clutch parts. See following CAUTION.

CAUTION

• Do not lubricate the drive clutch. Lubricants attract dirt and dust, which interfere with proper
clutch operation.

• Use only a dry cloth, and lightly wipe the shaft of the fixed face assembly (15) (Figure 13a-34,
Page 13a-35). Do not use a brush or steel wool. These abrasives will damage the surface of
the shaft.

• Do not use solvents. Solvents will damage the lubricating characteristics of the bushings.

2. Inspect the belt contact surfaces of the clutch sheaves for wear. If any area of a sheave contact surface
has wear of 0.060 inch (1.52 mm) or more, the clutch should be replaced.

Figure 13a-33   Drive Clutch Service Tools
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Drive Clutch Disassembly
The following service tools are required to disassemble the drive clutch and are available from a Club Car ser-
vice parts representative:

• Fixed sheave tool (CCI P/N 102601501)

• Spider removal tool (CCI P/N 102607501)

1. Use a 7/16-inch socket to remove the four bolts (1) and washers (2) that secure the plate (3) to the clutch
cover (4) (Figure 13a-34, Page 13a-35).

2. Remove the cover (4) and spring (5) from the clutch spider (6).

3. Inspect the torque rollers (7), weights (11) and rollers (10). Replace if necessary.

4. Secure the Fixed sheave tool (CCI P/N 102601501) into a vice, or mount the tool to a flat work surface
(Figure 13a-33, Page 13a-33).

5. Place the fixed sheave of the drive clutch onto the service tool so that the drive clutch is stationary.

6. Place the Spider removal tool (CCI P/N 102607501) on top of the spider.

7. Use a 1/2-inch drive ratchet to disengage the moveable sheave (14) and spider (6), which will come off
as an assembly, from the fixed sheave (15) (Figure 13a-34, Page 13a-35).

Drive Clutch Component Inspection
1. Use a feeler gauge to inspect the torque rollers (7), and replace the rollers if necessary (Figure 13a-34,

Page 13a-35). 
1.1. Use a pin driver to drive out the pin (8), which will release a pin (9) and allow the rollers (7) to slide

out of the spider (6).
1.2. Install new rollers, and secure the rollers with pins.

2. Inspect the rollers (10) and weights (11). There should be no noticeable wear. If the rollers or weights are
worn, scratched, or damaged, replace them.
2.1. Remove the bolts (12) and flex locknuts (13) that secure the rollers (10) to the spider (6) and the

weights (11) to the moveable sheave (14).
2.2. Install new rollers and weights with bolts and flex locknuts.

Drive Clutch Assembly

NOTE: The drive clutch components are marked with an X to assist in correct reassembly. It is important
to note the location of the X on the components and be sure to align the X’s when assembling the
drive clutch.

1. Place the moveable sheave (14) and spider (6) onto the fixed sheave (15). Note the location of the X so
the remaining components with an X can be aligned.

2. Use a spider removal tool (CCI P/N 102607501) to tighten the moveable sheave and spider to 225 ft-lb
(305 N·m).

3. Install the spring (5) onto the shaft.

4. Install the cover (4) onto the shaft.

5. Align the plate that has holes in the cover with arrows on the same side. Pull the moveable sheave
upward and start threading the bolts with washers into holes. See following NOTE.

NOTE: Keep the cover as square to the post as possible to minimize wear between the post and cover.

6. Use a crisscross pattern to continue tightening the hardware.

7. Tighten the bolts to 10 ft-lb (14 N·m). 
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Figure 13a-34   Drive Clutch Assembly
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Drive Clutch Installation
1. Turn the key switch OFF and remove the key. Set the park brake. Place the Forward/Reverse handle in

NEUTRAL.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-2.

3. Disconnect the spark plug wires. See WARNING “To avoid unintentionally starting...” in General
Warning, Section 1, Page 1-2.

4. Place the drive clutch assembly on the crankshaft taper.

5. Install the mounting washer and retaining bolt. Tighten the hardware to 39 ft-lb (53 N·m).

6. Install the drive belt as instructed. See Drive Belt Installation on page 13a-32.

7. Install the clutch outer cover, and tighten the bolts to 6 ft-lb (8.0 N·m).

8. Secure the top air filter hose (outlet) to the filter canister. See following NOTE.

NOTE: Ensure the hose contacts the canister and the clamp is installed tightly between the port bead and
canister.

9. Connect the spark plug wires.

10. Connect the battery cables, positive (+) cable first, and tighten the hardware to 12 ft-lb (16 N·m). Coat
terminals with Battery Terminal Protector Spray (CCI P/N 1014305).

11. Drive the vehicle and check for proper operation.

DRIVEN CLUTCH
See General Warning, Section 1, Page 1-1.
Driven Clutch Removal

1. Turn the key switch OFF and remove the key. Set the park brake. Place the Forward/Reverse handle is
in NEUTRAL.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-2.

3. Disconnect the spark plug wires. See WARNING “To avoid unintentionally starting...” in General
Warning, Section 1, Page 1-2.

4. Remove the top air filter hose from the filter canister.

5. Remove the clutch outer cover. See Clutch Outer Cover Removal on page 13a-39.

6. Remove the drive belt as instructed. See Drive Belt Removal on page 13a-31.

7. Remove the bolt and washer from the center of the clutch.

8. Thread the clutch removal tool (CCI P/N 102686101) into the driven clutch center, and advance the tool
until the clutch shaft is released. See following CAUTION.

CAUTION

• Hold the clutch assembly firmly when the clutch removal tool is advanced. Once loosened,
the clutch will drop quickly. Do not allow the clutch to fall on a hard surface.

9. Remove the driven clutch from the vehicle. See following CAUTION.
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CAUTION

• Do not hit or tap the clutch with a hammer. Do not pry the clutch. These actions will damage
the clutch.

Driven Clutch Disassembly
The following service tools are required to disassemble and assemble the driven clutch. They are available
from a Club Car service parts representative:

• Spring compression base (CCI P/N 102603501)

• Spring compression collar (CCI P/N 102605201)

• Spring compression nut (CCI P/N 102606101)

1. Place the driven clutch onto the Spring compression base (CCI P/N 102603501) (Figure 13a-35,
Page 13a-37).

2. Place the Spring compression collar (CCI P/N 102605201) onto the driven clutch.

3. Thread the Spring compression nut (CCI P/N 102606101) down onto the threaded post enough to
release the pressure on the snap ring.

4. Use snap-ring pliers to remove the snap ring (1) (Figure 13a-36, Page 13a-38).

5. Slowly remove the spring compression nut. The collar will then rise and release tension on the spring (3).

6. Remove the cup (2) and spring (3).

7. Remove the moveable sheave (4) from the fixed sheave (5). See following NOTE.

Figure 13a-35   Driven Clutch Service Tools
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Driven Clutch Disassembly, Continued:

NOTE: Both the moveable and fixed sheaves have spacers (6). Be sure to retain the spacers for reassem-
bly of the driven clutch.

Driven Clutch Assembly
1. Place the fixed sheave (5) onto the spring compression base and note the location of the X so the X on

the moveable sheave (4) can be aligned correctly (Figure 13a-36, Page 13a-38).
2. Place the moveable sheave (4) onto the fixed sheave (5), and align the X’s on both components.

3. Place the spring (3), cup (2), and snap ring (1) onto the clutch.

4. Place the spring compression collar onto the cup (Figure 13a-35, Page 13a-37).
5. Tighten the spring compression nut just enough to enable the snap ring to be installed.

6. Use snap ring pliers to install the snap ring.

Driven Clutch Installation
1. Turn the key switch OFF and remove the key. Set the park brake. Place the Forward/Reverse handle is

in NEUTRAL.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-2.

Figure 13a-36   Driven Clutch Assembly
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3. Disconnect the spark plug wires. See WARNING “To avoid unintentionally starting...” in General
Warning, Section 1, Page 1-2.

4. Install the driven clutch assembly on the transmission shaft taper.

5. Install the mounting washer and retaining bolt and tighten to 39 ft-lb (53 N·m).

6. Install the drive belt as instructed. See Drive Belt Installation on page 13a-32.

7. Install the clutch outer cover, and tighten the screws to 6 ft-lb (8 N·m).

8. Install the top air filter hose on the filter canister. See following NOTE.

NOTE: Ensure the hose contacts the canister and the clamp is installed tightly between the port bead and
canister.

9. Connect the spark plug wires.

10. Connect the battery cables, positive (+) cable first, and tighten the hardware to 12 ft-lb (16 N·m). Coat
terminals with Battery Terminal Protector Spray (CCI P/N 1014305).

11. Drive the vehicle and check for proper operation.

CLUTCH COVER

Clutch Outer Cover Removal

1. Turn the key switch OFF and remove the key. Set the park brake. Place the Forward/Reverse handle is
in NEUTRAL.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-2.

3. Disconnect the spark plug wires. See WARNING “To avoid unintentionally starting...” in General
Warning, Section 1, Page 1-2.

4. Remove the top air filter hose from the filter canister.

5. Remove the self-rolling screws, and remove the clutch outer cover. See following WARNING.

ý WARNING

• Clutch outer cover must be installed before returning the vehicle to normal operation. If the
engine is operated with the clutch outer cover removed, keep hands away from the clutches
and belt. Failure to heed this warning could result in severe personal injury.

Clutch Outer Cover Installation

1. Align the mounting holes in the clutch cover with the mounting holes in the inner cover.

2. Install the screws and tighten the hardware to 6 ft-lb (8 N·m).
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Clutch Outer Cover Installation, Continued:

3. Install the top air filter hose on the filter canister.

4. Connect the battery cables, positive (+) cable first, and tighten the hardware to 12 ft-lb (16 N·m). Coat
terminals with Battery Terminal Protector Spray (CCI P/N 1014305). See following NOTE.

NOTE: Ensure the hose clamp is tightly installed and positioned between the filter canister and canister
port bead.

Clutch Inner Cover Removal

1. Turn the key switch OFF and remove the key. Set the park brake. Place the Forward/Reverse handle is
in NEUTRAL.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-2.

3. Disconnect the spark plug wires. See WARNING “To avoid unintentionally starting...” in General
Warning, Section 1, Page 1-2.

4. Remove the outer clutch cover. See Clutch Outer Cover Removal on page 13a-39.

5. Remove the drive belt. See Drive Belt Removal on page 13a-31.

6. Remove the drive clutch. See Drive Clutch Removal on page 13a-32.

7. Remove the driven clutch. See Driven Clutch Removal on page 13a-36.

8. Remove the bolts and washers from the clutch inner cover (Figure 13a-37, Page 13a-41).

9. Remove the clutch inner cover.

Clutch Inner Cover Installation

1. Align the mounting holes in the clutch cover with the transmission and engine bolt holes.

2. Loosely install one bolt and washer in each transmission and engine mounting hole.

3. Finger-tighten the bolts and washers.

NOTE: Mounting holes in the clutch inner cover have close tolerances. Align the engine and transmission
carefully to ensure the mounting holes in the clutch inner cover match the threaded holes in the
engine and transmission.

4. Tighten the clutch inner cover engine bolts and washers to 21 ft-lb (28.5 N·m).

5. Tighten the transmission bolts and washers to 21 ft-lb (28.5 N·m).

6. Install the driven clutch. See Driven Clutch Installation on page 13a-38.

7. Install the drive clutch. See Drive Clutch Installation on page 13a-36.

8. Install drive belt. See Drive Belt Installation on page 13a-32.

9. Install the clutch outer cover. See Clutch Outer Cover Installation on page 13a-39.

10. Connect the battery cables, positive (+) cable first, and tighten the hardware to 12 ft-lb (16 N·m). Coat
terminals with Battery Terminal Protector Spray (CCI P/N 1014305). 
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Figure 13a-37   Inner Clutch Cover
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SECTION 13B – DIESEL ENGINE, MUFFLER, FUEL 
SYSTEM, AND CLUTCHES

ý DANGER

• See General Warning, Section 1, Page 1-1.

ý WARNING

• See General Warning, Section 1, Page 1-1.

DIESEL ENGINE

See General Warning, Section 1, Page 1-1.
This section contains information on removing and installing the Kubota diesel engine. For complete instruc-
tions on engine disassembly, repair, rebuilding, and reassembly, refer to the engine manual. See the Kubota
D722 diesel engine manual (CCI P/N 102615501).

ENGINE REMOVAL
See General Warning, Section 1, Page 1-1.

CAUTION

• Before removal and disassembly, clean the engine.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally...” in General
Warning, Section 1, Page 1-2.

3. Remove the cargo bed. See Cargo Bed Removal, Section 4, Page 4-10.

4. Remove the top of the ROPS (Roll Over Protection Structure). See ROPS Removal, Section 4,
Page 4-6.

5. Remove the lower rear ROPS bars and seat frame assembly. See ROPS Removal, Section 4,
Page 4-6.

6. Drain the engine and radiator coolant system. See Engine Coolant Change, Section 15, Page 15-1.

7. Release the clamp, and remove the engine coolant return hose from the steel coolant pipe outlet (under
passenger side).

8. Release the clamp, and remove the engine coolant outlet hose from the steel coolant pipe outlet (under
driver side).

9. Release the clamp, and remove the coolant overflow/bypass hose from the steel coolant pipe outlet
(under driver side).
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Engine Removal, Continued:
10. Remove the fuel supply line at the engine fuel injection pump, and securely plug the fuel supply line

(Figure 13b-1, Page 13b-2). See following DANGER.

ý DANGER

• The diesel fuel tank does not have a fuel line valve. When the fuel line is removed from the
engine, fuel can siphon fuel from the tank if the fuel line rests below the fuel level in the fuel
tank. Securely cap or plug the fuel line immediately after it is removed from the fuel injector to
prevent fuel leakage.

• Diesel fuel! Flammable! Explosive! Do not smoke. Keep sparks and flames away from the
vehicle and service area.

11. Remove the fuel return line at the engine relief valve port, and securely plug the fuel return line
(Figure 13b-2, Page 13b-2). See previous DANGER.

12. Remove the accelerator cable from the accelerator lever (Figure 13b-3, Page 13b-3).
13. Remove the accelerator cable sheath strain relief from the engine bracket.

14. Disconnect the three-pin connector on the fuel solenoid valve from the engine (Figure 13b-4,
Page 13b-3).

15. Disconnect the thermostat switch connector from the wire harness (Figure 13b-5, Page 13b-3).
16. Disconnect the starter solenoid wire connector from the wire harness (Figure 13b-6, Page 13b-4).

17. Disconnect the two black ground wires from the engine block. 

Figure 13b-1   Fuel Supply Line at Engine Injection 
Pump

Figure 13b-2   Fuel Return Line at Relief Valve
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18. Disconnect the engine air inlet hose from the filter. See Air Filter Outlet Hose Removal on
page 13b-28.

19. Remove the muffler. See Muffler Removal on page 13b-6.

20. Remove the intermediate exhaust pipe. See Intermediate Pipe Removal on page 13b-6.

21. Remove the manifold exhaust pipe. See Manifold Pipe Removal on page 13b-7.

22. Remove the outer clutch cover. See Clutch Outer Cover Removal on page 13b-37.

23. Remove the clutches. See Drive Clutch Removal on page 13b-31. Also See Driven Clutch Removal
on page 13b-35.

24. Remove the clutch inner cover. See Clutch Inner Cover Removal on page 13b-38.

25. Remove the engine mounting hardware (Figures 13b-7 and 13b-8, Page 13b-4).

26. Use the engine lift tabs on top of the engine to lift the engine from the mounting plate.

Figure 13b-3   Accelerator Cable Sheath and Cable End Figure 13b-4   Fuel Solenoid Valve Connector

Figure 13b-5   Thermostat Switch Wire Connector
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Engine Removal, Continued: 

ENGINE INSTALLATION

See General Warning, Section 1, Page 1-1.
1. Lower the engine into the engine compartment, and fit the engine block between the base plate brackets

(Figure 13b-7, Page 13b-4). Also see Figure 13b-8, Page 13b-4.

2. Loosely secure new bolts and flat washers to the engine block mounts.

NOTE: Engine block bolts will be tightened after the engine and transmission are aligned and the clutch
inner cover is installed and bolts tightened to hold alignment.

3. Secure the overflow/bypass hose from the engine to the steel coolant pipe outlet (under driver side of
vehicle). Use a new clamp.

4. Secure the coolant outlet hose to the steel coolant pipe (engine inlet) (under driver side). Use a new
clamp.

Figure 13b-6   Starter Solenoid Wire Connector

Figure 13b-7   Driver Side Diesel Engine Mount Figure 13b-8   Transmission Side Diesel Engine Mount
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5. Secure the coolant return hose to the steel coolant pipe (engine outlet) under the passenger side. Use
a new clamp.

6. Connect the two black ground wires to the engine block, and tighten the bolt to 39 ft-lb (53 N·m).

7. Connect the starter solenoid connector to the wire harness (Figure 13b-6, Page 13b-4).

8. Connect the thermostat switch connector to the wire harness (Figure 13b-5, Page 13b-3).

9. Connect the fuel solenoid valve 3-pin connector to the engine (Figure 13b-4, Page 13b-3).

10. Connect the accelerator cable sheath to the engine bracket (Figure 13b-3, Page 13b-3).

11. Connect the accelerator cable to the throttle lever.

12. Remove the plug, and secure the fuel return line to the engine relief valve with a new clamp
(Figure 13b-2, Page 13b-2). See following DANGER.

ý DANGER

• Diesel fuel! Flammable! Explosive! Do not smoke. Keep sparks and flames away from the
vehicle and service area.

• To prevent fuel from siphoning, keep the fuel supply line above the fuel level in the fuel tank
when removing the plug.

13. Remove the plug, and secure the fuel supply line to the fuel injector assembly with a new clamp
(Figure 13b-1, Page 13b-2). See previous DANGER.

14. Install the clutch inner cover. See Clutch Inner Cover Installation on page 13b-39.

15. Install the clutches. See Drive Clutch Installation on page 13b-34. Also See Driven Clutch Installa-
tion on page 13b-37.

16. Install the drive belt. See Drive Belt Installation on page 13b-30.

17. Install the clutch outer cover. See Clutch Outer Cover Installation on page 13b-37.

18. Install the manifold exhaust pipe. See Manifold Pipe Installation on page 13b-7.

19. Install the intermediate exhaust pipe. See Intermediate Pipe Installation on page 13b-7.

20. Install the muffler. See Muffler Installation on page 13b-8.

21. Secure the engine air inlet hose to the filter. See Air Filter Outlet Hose Installation on page 13b-28.

22. Install seat frame and lower ROPS (Roll Over Protection Structure). See Seat Frame Installation,
Section 4, Page 4-7.

23. Install the upper ROPS frame. See ROPS Installation, Section 4, Page 4-6.

24. Install the cargo bed. See Cargo Bed Installation, Section 4, Page 4-10.

25. Check the engine oil level. See Engine Oil Level Check, Section 10, Page 10-7.

26. Connect the battery cables, positive (+) cable first, and tighten the hardware to 12 ft-lb (16 N·m). Coat
terminals with Battery Terminal Protector Spray (CCI P/N 1014305).

27. Adjust the engine RPM setting. See Engine RPM Adjustment on page 13b-22.

28. Install both seats.

29. Test-drive the vehicle to ensure all systems are functional and adjusted correctly.
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EXHAUST SYSTEM

MUFFLER REMOVAL
1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock

the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-1.

3. Loosen the muffler spring suspension bracket bolts.

4. Remove the two springs that secure the muffler inlet to the intermediate pipe (Figure 13b-9,
Page 13b-6). See following NOTE.

NOTE: Shift the end of the muffler inlet and intermediate pipe from side to side to relax and disconnect the
springs.

5. Remove the two bolts and large flat washers that secure the muffler bracket and springs to the muffler
body and remove the muffler. See following WARNING and NOTE.

ý WARNING

• Always wear eye protection when springs are removed or installed.

NOTE: Replace springs that show signs of brittleness, broken coils, or loss of tension.

INTERMEDIATE PIPE REMOVAL
1. Loosen the muffler spring suspension bracket bolts.

2. Remove the springs from the intermediate pipe and muffler inlet. See following WARNING and NOTE.

ý WARNING

• Always wear eye protection when springs are removed or installed.

Figure 13b-9   Muffler Bracket and Inlet Pipe
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NOTE: Shift the end of the muffler inlet and intermediate pipe from side to side to relax and disconnect the
springs.

3. Remove the springs from the intermediate pipe and header. Remove the pipe.

4. Remove the header pipe.

4.1. Remove the three bolts, washers, and locknuts from the flanged manifold and header pipe.
4.2. Separate the manifold flange and header pipe flange from the gasket.

MANIFOLD PIPE REMOVAL
1. Remove the manifold bolts and flange-head locknuts (Figure 13b-10, Page 13b-7).

2. Separate the manifold pipe from the engine exhaust manifold.  

MANIFOLD PIPE INSTALLATION
1. Clean both the engine manifold and the manifold pipe flanges with a scraper or wire brush.

2. Use a new high-temperature flange gasket (CCI P/N 102422301), and align the manifold pipe so the
bend directs the pipe in and slightly down.

3. Install new bolts and flange-head locknuts. Tighten the hardware to 21 ft-lb (28.5 N·m) (Figure 13b-10,
Page 13b-7).

INTERMEDIATE PIPE INSTALLATION
1. Secure the header pipe to the engine manifold.

1.1. Secure the header pipe flange to the manifold flange with a new gasket, new bolts, washers, and
new locknuts. Tighten the hardware to 21 ft-lb (29 N·m).

2. Secure the intermediate pipe to the header pipe with new springs. See following WARNING and NOTE.

ý WARNING

• Always wear eye protection when springs are removed or installed.

Figure 13b-10   Diesel Manifold Pipe Flange
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Intermediate Pipe Installation, Continued:

NOTE: Shift the end of the muffler inlet and intermediate pipe from side to side to relax and connect the
springs.

3. Secure the intermediate pipe to the muffler inlet with new springs. See previous NOTE and WARNING.

4. Align the muffler with the intermediate pipe, and tighten the muffler spring suspension bracket bolts to 21
ft-lb (29 N·m).

MUFFLER INSTALLATION

Replace springs that show signs of brittleness, broken coils, or loss of tension.

1. Loosely secure the muffler and spring suspension bracket to the vehicle frame plate with two bolts and
large flat washers (Figure 13b-11, Page 13b-8).

2. Secure the outlet pipe of the muffler to the manifold extension pipe with new springs. See following
WARNING and NOTE.

ý WARNING

• Always wear eye protection when springs are removed or installed.

NOTE: Shift the end of the muffler inlet and intermediate pipe from side to side to relax and connect the
springs.

3. Align the muffler with the intermediate pipe, and tighten the muffler spring bracket to 21 ft-lb (29 N·m).
See previous NOTE and WARNING.

4. Connect the battery cables, positive (+) cable first, and tighten the hardware to 12 ft-lb (16 N·m). Coat
terminals with Battery Terminal Protector Spray (CCI P/N 1014305).

5. Place the Forward/Reverse handle in NEUTRAL, start the engine and check for exhaust leaks and
proper engine operation. See following DANGER.

Figure 13b-11   Muffler and Bracket
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ý DANGER

• The engine produces carbon monoxide, which is an odorless, deadly poison. Do not operate
the engine in an enclosed area without proper ventilation.

FUEL SYSTEM

FUEL LINE HOSE REPLACEMENT

NOTE: The diesel fuel line hose inside diameter is 5/16 inch (8.0 mm), which is Gates® SAE 30R7 or
equivalent.

FUEL FILTER REPLACEMENT

See General Warning, Section 1, Page 1-1.
The fuel system contains two fuel filters: A primary fuel filter (7), and a secondary fuel filter with an integrated
water separator (8) (Figure 13b-14, Page 13b-13). Fuel filters, fuel lines, and the fuel tank vent should be
inspected periodically for leaks and replaced when necessary. Fuel filter changes should not exceed the rec-
ommended interval. See Periodic Service Schedule on page 10-1.

DRAINING WATER FROM THE SECONDARY FUEL FILTER

Diesel Vehicles Only
Water should be drained from the secondary fuel filter/water separator daily. The fuel filter is mounted on a
plate by the lower seat support panel (Figure 13b-12, Page 13b-10). 

1. Place a pan under the fuel filter.

2. Lift the passenger-side seat. 

3. Locate the valve (1) on the underside of the filter. Turn the valve clockwise until water begins to stream
from the filter (Figure 13b-13, Page 13b-10). 

4. Drain the water until it changes color. When the fluid changes color, fuel has begun to escape. See fol-
lowing WARNING and NOTE.

ý WARNING

• Clean up spilled fuel. Keep sparks and flames away from the vehicle and service area. Failure
to heed this warning could result in an explosion or fire, resulting in severe personal injury or
death.

NOTE: Dispose of water according to the environmental laws and regulations for your area.

5. Close the valve. Rotate the valve counterclockwise until it is firmly sealed.

6. To resupply the filter with fuel, turn the key switch to the ON position for 10 seconds.



DIESEL ENGINE, MUFFLER, FUEL SYSTEM, AND CLUTCHES Fuel System

Page 13b-10 2005 XRT 1500/Carryall 294 Gasoline and Diesel Vehicle Maintenance and Service Manual

13B

Draining Water from the Secondary Fuel Filter, Continued:  

Primary Fuel Filter Removal

See General Warning, Section 1, Page 1-1.
The primary fuel filter is positioned on the right side of the fuel pump and is the first filter to receive fuel from
the fuel tank (Figure 13b-12, Page 13b-10).

Figure 13b-12   Fuel Filters and Fuel Pump

Figure 13b-13   Fuel Filter/Water Separator

1
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1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-1.

3. Place a large pan under the fuel tank to catch fuel.

4. Disconnect the fuel tank hose (1) from the top (inlet) port of the primary fuel filter (7) (Figure 13b-14,
Page 13b-13). See following WARNING.

ý WARNING

• Clean up spilled fuel. Keep sparks and flames away from the vehicle and service area. Failure
to heed this warning could result in an explosion or fire, resulting in severe personal injury or
death.

5. Disconnect the fuel pump line (2) from the bottom (outlet) of the primary fuel filter.

6. Remove the flange-head, self threading bolt and P-clamp from the fuel filter body and remove the filter.

Primary Fuel Filter Installation

See General Warning, Section 1, Page 1-1.
1. Position the fuel filter body and P-clamp on the filter plate assembly (Figure 13b-12, Page 13b-10).

2. Secure the P-clamp with a new flange-head bolt, and tighten the hardware to 21 ft-lb (28 N·m).

3. Secure the bottom (outlet) hose (2) to the filter port with a new clamp (Figure 13b-14, Page 13b-13).

4. Secure the top (inlet) hose (1) to the filter port with a new clamp.

Secondary Fuel Filter Removal

See General Warning, Section 1, Page 1-1.
The secondary fuel filter also functions as a water separator. It has a drain valve on the bottom of the filter to
drain water from the fuel system. See Draining Water from the Secondary Fuel Filter on page 13b-9.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-1.

3. Place a large pan under the fuel filters to catch fuel.

4. Disconnect the top (inlet) hose (3) from the fuel pump (9) (Figure 13b-14, Page 13b-13). See following
WARNING.

ý WARNING

• Clean up spilled fuel. Keep sparks and flames away from the vehicle and service area. Failure
to heed this warning could result in an explosion or fire, resulting in severe personal injury or
death.

5. Disconnect the bottom (outlet) hose (4) from the secondary fuel filter.

6. Remove the two hex-head bolts from the fuel filter manifold bracket, and remove the filter.
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Secondary Fuel Filter Installation
See General Warning, Section 1, Page 1-1.

1. Position the secondary fuel filter manifold bracket on the filter plate assembly. Align the bracket mounting
holes with the plate mounting holes (Figure 13b-12, Page 13b-10).

2. Secure the manifold bracket with hex-head bolts, and tighten the bolts to 21 ft-lb (28 N·m).

3. Secure the bottom (outlet) hose (4) to the filter port with a new clamp (Figure 13b-14, Page 13b-13).

4. Secure the top (inlet) hose (3) to the filter port with a new clamp. See following NOTE.

NOTE: After the filter is installed, turn the key switch to the ON position and allow the fuel pump to fill the
new filter with fuel before the engine is started.

ELECTRIC FUEL PUMP
See General Warning, Section 1, Page 1-1.
The fuel pump is located between the primary fuel filter and the secondary fuel filter/water separator. It is elec-
trically operated and provides fuel flow from the tank to the engine when the key switch is in the ON position.

Fuel Pump Removal
See General Warning, Section 1, Page 1-1.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-1.

3. Disconnect the white/black wire connector from the wire harness.

4. Place a large pan under the fuel pump to catch fuel. See following DANGER and WARNING.

ý DANGER

• Diesel fuel! Flammable! Explosive! Do not smoke. Keep sparks and flames away from the
vehicle and service area.

ý WARNING

• Clean up spilled fuel. Keep sparks and flames away from the vehicle and service area. Failure
to heed this warning could result in an explosion or fire, resulting in severe personal injury or
death.

5. Disconnect and securely plug the top outlet hose (1) from the fuel pump (9) (Figure 13b-14,
Page 13b-13). See previous DANGER and WARNING.

6. Disconnect and securely plug the remaining top (outlet) hose (3) from the fuel pump.

7. Disconnect and securely plug the bottom (inlet) hose (2) from the fuel pump.

8. Remove the ground lug bolt from the left side of the fuel pump bracket (Figure 13b-12, Page 13b-10).
See following NOTE.

NOTE: The mounting bolts are two different sizes. Note the differences and where they are located.

9. Remove the flange-head bolt from the right side of the fuel pump bracket, and remove the fuel pump.
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Figure 13b-14   Fuel System (Diesel Vehicles)

FUEL LINE
 No.

ROUTING

1

2

3

4

5

6

Fuel tank to primary fuel filter

Primary fuel filter to fuel pump

Fuel pump to secondary fuel filter

Secondary fuel filter to fuel injector pump

Fuel return hose

Vent tube (fuel tank)

Solid Color   Clear

13.6 in. (34.5 cm)

  9.0 in. (23.0 cm)

11.9 in. (30.0 cm)

19.4 in. (49.0 cm)

29.0 in. (73.5 cm)

   22.0 in. (55.8 cm)

LENGTH

Total 82.9 in. (210 cm)  22.0 in. (55.8 cm)
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1

9
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Fuel Pump Installation
See General Warning, Section 1, Page 1-1.

1. Position a new fuel pump between the fuel filters (Figure 13b-12, Page 13b-10).
2. Loosely secure a new flange-head bolt to the right side of the fuel pump bracket.

3. Loosely secure the ground terminal from the fuel pump coil to the left side of the fuel pump bracket with
a hex-head bolt.

4. Tighten the right side flange-head bolt to 21 ft-lb (28 N·m).

5. Tighten the left side hex-head bolt to 4 ft-lb (5 N·m).

6. Secure the bottom (inlet) hose (2) to the bottom port of the fuel pump (9) (Figure 13b-14, Page 13b-13).
7. Secure the top (outlet) hose (3) to the top port of the fuel pump.

8. Connect the white/black wire connector to the wire harness.

FUEL LEVEL SENDING UNIT
See General Warning, Section 1, Page 1-1.
Fuel Level Sending Unit Removal

ý WARNING

• Do not use electrically powered tools to remove or install the fuel level sending unit. Failure to
heed this warning could result in a fire or explosion.

Figure 13b-15   Fuel Level Sending Unit Removal

7

5

4

8

9

3

10

6
FRONT

OF VEHICLE



DIESEL ENGINE, MUFFLER, FUEL SYSTEM, AND CLUTCHES Fuel System

2005 XRT 1500/Carryall 294 Gasoline and Diesel Vehicle Maintenance and Service Manual Page 13b-15

13B

ý DANGER

• Diesel fuel! Flammable! Explosive! Do not smoke. Keep sparks and flames away from the
vehicle and service area.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-1.

3. Remove the passenger seat. See Seat Removal, Section 4, Page 4-7.

4. Remove the rubber boot (8) from the center post on the fuel level sending unit. Remove the nut (9) from
the center post, and remove the orange wire (7) (Figure 13b-15, Page 13b-14). Retain the hardware.

5. Remove the hex-head plastic thread screw (10) securing the black ground wire (6) to the fuel level send-
ing unit, and remove the black ground wire. Retain the hardware.

6. Remove the four remaining hex-head plastic thread screws from the fuel level sending unit flange (5).
Retain the hardware.

7. Carefully remove the sending unit and gasket (3). Feed the rheostat arm and float (4) through the fuel
tank hole. Immediately place the fuel level sending unit in a pan to catch fuel. See following DANGER
and NOTE.

ý DANGER

• Clean up any spilled fuel before operating the vehicle.

NOTE: The rheostat arm and float should be positioned toward the outside surface of the fuel tank.

Fuel Level Sending Unit Installation

ý DANGER

• Diesel fuel! Flammable! Explosive! Do not smoke. Keep sparks and flames away from the
vehicle and service area.

ý WARNING

• Do not use electrically powered tools to remove or install the fuel level sending unit. Failure to
heed this warning could result in a fire or explosion.

1. Place a new rubber gasket on the fuel tank with the notch (2) centered between the flange identification
mounting holes (1). (Figure 13b-16, Page 13b-16). See following NOTE.

NOTE: The distance between the flange identification mounting holes (1) is larger than the distance
between any of the other mounting holes in the sending unit flange (5).

Ensure the replacement gasket is rubber and that the mounting holes in the gasket are aligned
properly with the mounting holes on the fuel tank.

2. Feed a new sending unit rheostat arm and float (4) into the fuel tank (Figure 13b-15, Page 13b-14). The
rheostat arm and float should be positioned toward the outside surface of the fuel tank (Figure 13b-17,
Page 13b-17).
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Fuel Level Sending Unit Installation, Continued:

3. Align the flange identification mounting holes (1) directly over the corresponding mounting holes in the
gasket and fuel tank (Figure 13b-16, Page 13b-16). See following CAUTION and NOTE.

ý CAUTION

• Ensure all mounting holes in the fuel level sending unit, gasket, and fuel tank are aligned
properly before hardware is installed. Improper alignment of the mounting holes could result
in an incomplete seal between the fuel level sending unit and the fuel tank.

NOTE: The fuel level sending unit mounts to the fuel tank only one way. If the unit does not fit on the fuel
tank correctly, adjust the unit until it is properly aligned with the fuel tank.

4. Carefully thread each hex-head screw by hand, with the ring terminal on the black ground wire (6) under
the screw head closest to the engine (Figure 13b-15, Page 13b-14). See following CAUTION.

CAUTION

• Use only the existing screws or new plastic-thread screws made for plastics applications. Do
not use sheet metal screws as replacement hardware.

5. Use a crisscross pattern to tighten the hardware to 9 in-lb (1 N·m). If the hardware cannot be tightened
to 9 in-lb (1 N·m), the fuel tank must be replaced. See following CAUTION.

Figure 13b-16   Fuel Level Sending Unit Alignment
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CAUTION

• Do not overtighten the screws. Overtightening the screws will strip the mounting holes in the
fuel tank.

6. Secure the orange wire (7) to the center post with the nut (9) previously removed (Figure 13b-15,
Page 13b-14). Tighten the hardware to 17 in-lb (1.9 N·m), and secure the rubber boot (8) to the center
post.

7. Install the passenger seat. See Seat Installation, Section 4, Page 4-7.

8. Connect the battery cables, positive (+) cable first, and tighten the hardware to 12 ft-lb (16 N·m). Coat
terminals with Battery Terminal Protector Spray (CCI P/N 1014305).

FUEL TANK
See General Warning, Section 1, Page 1-1.

ý WARNING

• If the fuel tank is damaged, replace it. Do not attempt to repair it. See the following tank
removal and disposal procedure.

CAUTION

• Use only diesel grade no. 2 fuel with a cetane rating of 45 or higher for diesel engines.

Fuel Tank Removal
1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock

the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-1.

Figure 13b-17   Fuel Level Sending Unit Position

4
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Tank viewed from front of vehicle.
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Fuel Tank Removal, Continued:
3. Remove both seats.

4. Remove the center seat plate.

5. Remove the upper portion of the ROPS (Roll Over Protection Structure) frame. See ROPS Removal,
Section 4, Page 4-6.

6. Remove the seat frame. See Seat Frame Removal, Section 4, Page 4-7.
7. Disconnect the fuel feed line (1) from the fuel tank to the primary fuel filter, and raise the end of the hose

above the fuel tank. Plug the line (Figure 13b-14, Page 13b-13). See following NOTE and DANGER.

NOTE: The fuel line contains diesel fuel. Squeeze the fuel line closed to prevent fuel flow after the fuel line
is removed. Plug or cap the fuel line.

ý DANGER

• Diesel fuel! Flammable! Explosive! Do not smoke. Keep sparks and flames away from the
vehicle and service area.

8. Disconnect the fuel return line (5) from the engine, and raise the end of the hose above the fuel tank. Plug
the line. See previous NOTE and DANGER.

9. Loosen the clamp, and remove the vent tube from the fuel tank.

10. Remove the fuel tank cap.

11. Use a siphon with a built-in suction device to siphon all fuel from the tank and into an approved container.
See following DANGER and WARNING.

ý DANGER

• Diesel fuel! Flammable! Explosive! Do not smoke. Keep sparks and flames away from the
vehicle and service area.

ý WARNING

• Never attempt to siphon fuel with a hose that does not have a built-in suction device.
• Never attempt to siphon fuel with your mouth.

Figure 13b-18   Diesel Fuel Tank
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12. Disconnect the black wire and orange wire from the fuel level sensor on the tank. Do not remove the
lower nut on the center stud of the sensor.

13. Remove the nut from the fuel tank strap below the passenger seat area. See following NOTE.
14. Lift the strap end, and remove the opposite end from the slotted bracket.

15. Remove the passenger-side bed latch bracket from the frame.

16. Remove the fuel tank.

Fuel Tank Storage or Disposal
1. Remove the cap from the tank and thoroughly rinse it with water. The cap may be discarded or kept as

a spare.

2. Use a well-ventilated area, and flush the fuel tank with water to remove any remaining fuel.

3. Set the tank upside down in a well-ventilated area so that the water can drain. Allow the tank to sit for 24
hours to dry. See following WARNING.

ý WARNING

• Dispose of wastewater and fuel tank in accordance with federal, state, and local laws and
ordinances.

4. Store the tank upside down with the cap installed in a well-ventilated area.

Fuel Tank Installation
1. Place the fuel tank in the vehicle.

2. Insert the tab end of the strap into the frame bracket, and place the strap in the indentions on the tank.

3. Feed the threaded tab end down into the bottom of the frame. Install a nylon locknut, and tighten the nut
to 40 in-lb (4.5 N·m).

4. Connect the clear vent tube to the fuel tank vent, and secure the tube with a new clamp.

5. Connect the fuel line to the primary fuel filter on the vehicle frame, and secure it with a new clamp.

6. Connect the fuel return line to the engine, and secure it with a new clamp.

Figure 13b-19   Fuel Level Sensor
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Fuel Tank Installation, Continued:

7. Connect the black wire and orange wire to the sensor (Figure 13b-19, Page 13b-19).

8. Slide the rubber boot over the stud.

9. Install the passenger-side bed latch bracket on the frame with a bolt and flanged nylon locknut. Tighten
the hardware to 20 ft-lb (27 N·m).

10. Install the seat frame. Tighten the nut to 37 ft-lb (50 N·m). See Seat Frame Installation, Section 4,
Page 4-7.

11. Install the top portion of the ROPS (Roll Over Protective Structure). See ROPS Installation, Section 4,
Page 4-6.

12. Install the center seat plate.

13. Add the appropriate fuel to the fuel tank.

14. Connect the battery cables, positive (+) cable first, and tighten the hardware to 12 ft-lb (16 N·m). Coat
terminals with Battery Terminal Protector Spray (CCI P/N 1014305).

15. Install both seats.

16. Place the Forward/Reverse handle in NEUTRAL, turn the key switch to start the engine, and allow it to
idle. See following DANGER.

ý DANGER

• The engine produces carbon monoxide, which is an odorless, deadly poison. Do not operate
the engine in an enclosed area without proper ventilation.

• After installing the fuel tank and adding fuel, carefully check all fuel lines and connections for
leaks. Repair leaks before the vehicle is returned to service.

17. Run the engine for a few minutes to ensure that the fuel lines are full of fuel.

18. Inspect each fuel line connection for leaks.

18.1. Check all clamps at the carburetor, fuel filters, fuel pump, and fuel tank for leaks.

18.2. Inspect each fuel line to ensure that the lines are not cracked, cut, or worn.

FUEL LINES

See General Warning, Section 1, Page 1-1.
The fuel lines must be properly routed, and all hose clamps must be tightly secured. The fuel lines should be
kept clean. See following WARNING.

ý WARNING

• Ensure fuel lines are the correct length and are properly routed. Failure to heed this warning
could result in damage to fuel lines and fire.

NOTE: The inside diameter of the diesel fuel line hose is 5/16 inch (8.0 mm), which is Gates SAE 30R7 or
equivalent.
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ENGINE CONTROL LINKAGES

ACCELERATOR CABLE
See General Warning, Section 1, Page 1-1.

ý WARNING

• To avoid unintentionally starting the vehicle:
- Disconnect battery cables, negative (–) cable first (Figure 1-2, Page 1-3).

Accelerator Cable Removal
1. Turn the key switch OFF, and place the Forward/Reverse handle in NEUTRAL. Remove the key. Chock

the rear wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-2.

3. Remove the instrument panel. See Instrument Panel Removal, Section 4, Page 4-2.

4. Remove the dashboard. See Dashboard Removal, Section 4, Page 4-4.

5. Remove the passenger seat. See Seat Removal, Section 4, Page 4-7.

6. Disconnect the Z-shaped end (1) of the accelerator cable from the pedal (Figure 13b-20, Page 13b-21).

7. Disconnect the cable strain relief at the pedal bracket (Figure 13b-21, Page 13b-21).

8. Disconnect the Z-shaped end of the accelerator cable from the engine (Figure 13b-3, Page 13b-3).

9. Remove the cable strain relief from the engine bracket at the engine.

10. Remove the cable from the rubber grommets under the passenger side of the frame and pull the cable
at the dashboard away from the engine compartment. See following NOTE.

NOTE: Tie a nylon cord to the engine end of the cable before it is removed. Allow the cord to travel from
the engine, under the frame, and up to the dashboard. This cord can be used to route the cable
during installation.

Figure 13b-20   Z-Shaped Cable End Figure 13b-21   Accelerator Cable Pedal Bracket
(Diesel Vehicles)

1
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Accelerator Cable Installation
1. Feed the engine end of the accelerator cable down into place from the dashboard area. See following

NOTE.

NOTE: Tie the engine end of the replacement cable to the nylon cord routed during removal. Route the
cable to the engine compartment area with the nylon cord.

2. Connect the accelerator cable to the pedal (Figure 13b-22, Page 13b-22).

3. Secure the strain relief on the accelerator cable sheath to the slot at the back of the pedal bracket
(Figure 13b-21, Page 13b-21).

4. Secure the engine end of the accelerator cable to the throttle lever on the engine (Figure 13b-3,
Page 13b-3).

5. Secure the strain relief on the accelerator cable sheath to the engine bracket.

6. Secure the accelerator cable to the rubber grommets under the passenger side of the frame.

7. Install the dashboard. See Dashboard Installation, Section 4, Page 4-4.

8. Install the instrument panel. See Instrument Panel Installation, Section 4, Page 4-4.

9. Install the passenger seat. See Seat Installation, Section 4, Page 4-7.

10. Connect the battery cables, positive (+) cable first, and tighten the hardware to 12 ft-lb (16 N·m). Coat
terminals with Battery Terminal Protector Spray (CCI P/N 1014305).

ENGINE RPM ADJUSTMENT
Idle RPM Adjustment
A tachometer (CCI P/N AM10753) is required to set the RPM adjustments on this engine. A special diesel
probe (CCI P/N AM 10771) is also required when the tachometer is used. See following DANGER.

ý DANGER

• Do not operate the engine in an enclosed area without proper ventilation. The engine
produces carbon monoxide, which is an odorless, deadly poison. 

Figure 13b-22   Z-Shaped Cable End in Hole at Pedal

Diesel Cable

Gasoline Cable
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1. Turn the key switch OFF, and place the Forward/Reverse handle in NEUTRAL. Remove the key. Chock
the rear wheels.

2. Clean paint, grease, and dirt from one of the three fuel injector lines (Figure 13b-24, Page 13b-23). See
following NOTES.

NOTE: It is very important that the line be cleaned enough to expose the metal.

Read the tachometer and diesel probe instructions before any RPM adjustments are made.

3. Secure the fuel line probe clamp to the clean area of the fuel injector line (Figure 13b-25, Page 13b-23).

4. Secure the negative (–) line clamp to the negative (–) battery post (Figure 13b-26, Page 13b-23).

5. Secure the diesel probe to the tachometer (Figure 13b-23, Page 13b-23). See following NOTE.

NOTE: It will be necessary to cut the wire attached to the adjustment screws. Club Car recommends that
a new wire be secured to the screws after new RPM settings are established.

Figure 13b-23   Tachometer For Engine RPM Figure 13b-24   Clean Metal Fuel Line

Figure 13b-25   Diesel Probe Fuel Line Clamp On 
Engine

Figure 13b-26   Diesel Probe Battery Cable Clamp
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Idle RPM Adjustment, Continued:

6. Turn the key switch to start and run the engine at idle. Measure the RPM with the tachometer and diesel
probe attachment. Note the RPM reading. The correct idle RPM setting for this diesel engine is
1250 RPM ± 25.

7. Turn the key switch OFF. Turn the low-speed adjustment screw 1/4 turn clockwise to raise the RPM, or
counterclockwise to lower the RPM (Figure 13b-27, Page 13b-24).

8. Turn the key switch to start the engine, and allow it to idle. Measure the RPM. Repeat steps 6 and 7 until
the idle RPM is correct. See following NOTE.

High-Speed RPM Adjustment
1. Clean paint, grease, and dirt from any one of the three fuel injector lines (Figure 13b-24, Page 13b-23).

See following NOTE.

NOTE: It is very important that the line be cleaned enough to expose the metal.

Read the tachometer and diesel probe instructions before any RPM adjustments are made.

2. Secure the fuel line clamp to the clean area of the fuel injector line (Figure 13b-25, Page 13b-23).

3. Secure the negative (–) line clamp to the negative (–) battery post (Figure 13b-26, Page 13b-23).

4. Secure the diesel probe to the tachometer (Figure 13b-23, Page 13b-23). See following NOTE.

NOTE: It will be necessary to cut the wire attached to the adjustment screws. Club Car recommends that
a new wire be secured to the screws after new RPM settings are established.

5. Turn the key switch to start, and allow the engine to idle. Press the accelerator pedal all the way to the
floor. Measure the RPM with the tachometer and diesel probe attachment. Note the RPM reading.

6. Turn the key switch OFF, and remove the key. Turn the high-speed adjustment screw 1/4 turn clockwise
to raise the RPM, or counterclockwise to lower the RPM.

7. Turn the key switch to start, and allow the engine to idle. Press the accelerator pedal all the way to the
floor. Measure the RPM. Repeat steps 5 and 6 until the high-speed RPM is correct.

NOTE: The high-speed RPM for this diesel engine is 3825 RPM ± 25.

Figure 13b-27   Idle Throttle Adjustment Screw Figure 13b-28   High-Speed Throttle Adjustment Screw

1

1
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AIR INTAKE SYSTEM

See General Warning, Section 1, Page 1-1.

AIR FILTER REPLACEMENT

The air filter should be inspected periodically and replaced when necessary. Filter changes should not exceed
the recommended interval. See Periodic Service Schedule, Section 10, Page 10-1. More frequent service
may be required in extremely dirty operating environments. In the event of a loss of power, sluggish acceler-
ation, or a roughly running engine, service the air filter immediately.

CAUTION

• Do not drill into the driver-side frame. Failure to heed this caution could damage the engine by
allowing excessive contamination to enter the air intake system.

Air Filter Removal

1. Release both canister tab locks (Figure 13b-29, Page 13b-25).

2. Pull the canister cap away from the canister.

3. Remove the air filter cartridge. See following NOTE.

NOTE: The air filter cartridge is specifically designed for this engine. It only fits into the canister one way.
Use only direct replacement part (CCI P/N 102498601).

Air Filter Installation

1. Push the new filter cartridge onto the inside canister nozzle.

2. Place the canister cap, marked TOP, on the top center of the canister (Figure 13b-29, Page 13b-25).

3. Secure the canister cap with both tab locks.

Figure 13b-29   Air Filter Cartridge
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AIR CANISTER REMOVAL
1. Turn the key switch OFF and remove the key. Set the park brake. Place the Forward/Reverse handle in

NEUTRAL.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-1.

3. Remove the air filter cartridge. See Air Filter Removal on page 13b-25.

4. Remove the bottom (inlet) hose from the canister (Figure 13b-33, Page 13b-28).

5. Remove the top (outlet) hose from the canister.

6. Remove the two bolts and park brake cable from the canister, and remove the canister.

AIR CANISTER INSTALLATION
1. Position the canister next to the frame bracket with the tab lock released, and oriented toward the pas-

senger side.

2. Install two bolts on the canister base bracket and vehicle frame bracket. Tighten the bolts to 21 ft-lb (28.5
N·m).

3. Secure the bottom (inlet) hose to the canister port.

4. Secure the top (outlet) hose to the canister port.

5. Install a new air filter cartridge. See Air Filter Installation on page 13b-25.

6. Connect the battery cables, positive (+) cable first, and tighten the hardware to 12 ft-lb (16 N·m). Coat
terminals with Battery Terminal Protector Spray (CCI P/N 1014305).

AIR FILTER INTAKE HOSE REMOVAL
The air filter intake hose fits between the driver-side frame and the inlet port on the air filter canister. The
frame serves as a duct to draw air from a location at the top of the front of the vehicle. See following CAU-
TION.

Figure 13b-30   Air Filter Canister
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ý CAUTION

• Do not drill holes or attach anything to the driver side of the frame. A penetrating fastener will
create passages that could allow moisture and/or dirt to enter the engine air intake system.

1. Turn the key switch OFF, and remove the key. Set the park brake. Place the Forward/Reverse handle in
NEUTRAL.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-1.

3. Disconnect the air intake hose from under the filter canister.

4. Disconnect the air intake hose from the frame under the vehicle body.

5. Slide the air intake hose through the frame support bracket, and remove the hose from the vehicle
(Figure 13b-31, Page 13b-27). 

AIR FILTER INTAKE HOSE INSTALLATION
1. Slide the air intake hose through the frame support bracket (Figure 13b-31, Page 13b-27).
2. Secure the air intake hose to the air port under the vehicle body (Figure 13b-32, Page 13b-28).
3. Secure the air intake hose under filter canister (inlet) port (Figure 13b-33, Page 13b-28).

NOTE: Ensure the air intake hose is positioned against the port surfaces and the clamps are positioned
between the port bead and port surface.

4. Connect the battery cables, positive (+) cable first, and tighten the hardware to 12 ft-lb (16 N·m). Coat
terminals with Battery Terminal Protector Spray (CCI P/N 1014305).

Figure 13b-31   Air Intake Support Bracket
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AIR FILTER OUTLET HOSE REMOVAL

1. Turn the key switch OFF, and remove the key. Set the park brake. Place the Forward/Reverse handle in
NEUTRAL.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-1.

3. Disconnect the air outlet hose from the air filter canister outlet port.

4. Disconnect the air outlet hose from the carburetor inlet port, and remove the hose.

AIR FILTER OUTLET HOSE INSTALLATION

1. Install the air outlet hose at the carburetor inlet port, and secure the air outlet hose with a clamp.

2. Install the air outlet hose at the air filter outlet port, and secure the air outlet hose with a clamp.

3. Connect the battery cables, positive (+) cable first, and tighten the hardware to 12 ft-lb (16 N·m). Coat
terminals with Battery Terminal Protector Spray (CCI P/N 1014305).

CLUTCHES

To assemble and disassemble the drive and driven clutches properly, the following tools should be used:

• Drive clutch service tools:

- Spider removal tool (CCI P/N 102607501)

- Fixed sheave tool (CCI P/N 102601501)

• Driven clutch service tools:

- Spring compression base (CCI P/N 102603501)

- Spring compression collar (CCI P/N 102605201)

- Spring compression nut (CCI P/N 102606101)

Figure 13b-32   Air Port on Frame Figure 13b-33   Air Filter Inlet Hose
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CLUTCH TROUBLESHOOTING

See General Warning, Section 1, Page 1-1.

Use a tachometer during vehicle operation to determine if the engine begins to lose RPM when the vehicle
climbs a steep hill. Check the engine RPM and governor adjustments. If these adjustments are within Club
Car specifications, there is a clutch problem. See Engine RPM Adjustment on page 13b-22.

If the clutches are not operating properly, perform the following:

1. Check the governor and throttle settings. See Engine RPM Adjustment on page 13b-22.

2. Inspect both clutches for dirt and debris buildup on component parts. Clean the exterior surfaces of both
clutches with water to remove any dust or dirt, then drive the vehicle and check for proper operation. See
Drive Clutch on page 13b-31. See also Driven Clutch on page 13b-35.

3. Check the clean clutches for wear.

4. If cleaning both clutches does not solve the problem, disassemble and thoroughly clean all parts in the
drive clutch. See Drive Clutch Cleaning and Inspection on page 13b-31.

5. Check the drive clutch rollers and weights for wear. 

Figure 13b-34   Clutch Service Tools

SPRING COMPRESSION
NUT (CCI P/N 102606101) 

SPRING COMPRESSION
COLLAR (CCI P/N 102605201) 

SPRING COMPRESSION
BASE (CCI P/N 102603501) 

SPIDER REMOVAL
TOOL (CCI P/N 102607501) 

FIXED SHEAVE TOOL
(CCI P/N 102601501) 
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DRIVE BELT

See General Warning, Section 1, Page 1-1.
The drive belt should be inspected periodically for wear and glazing. If it is excessively worn, frayed, or
glazed, replace the belt.

As the drive belt wears, the engine RPM will increase to compensate for the change in torque ratio. This RPM
increase helps maintain the correct maximum ground speed of 25 mph (40 km/h).  

Drive Belt Removal
1. Turn the key switch OFF and remove the key. Set the park brake. Place the Forward/Reverse handle in

NEUTRAL.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-2.

3. Remove the clutch outer cover. See Clutch Outer Cover Removal on page 13b-37.

4. Grasp the belt midway between the drive and driven clutches, and squeeze the belt together as tightly
as possible.

5. Guide the belt over the driven clutch and roll the belt off the driven clutch by rotating the clutch clockwise
(Figure 13b-35, Page 13b-30). See following CAUTION.

ý CAUTION

• Make sure your fingers are not underneath the belt when rolling the belt off the driven clutch.

Drive Belt Installation
1. Position the new belt on the drive clutch, and then start the belt over the top of the driven clutch.

2. Rotate the driven clutch clockwise, and roll the belt over the driven clutch sheaves and onto the clutch.

3. Install the clutch outer cover. See Clutch Outer Cover Installation on page 13b-37.

4. Connect the battery cables, positive (+) cable first, and tighten the hardware to 12 ft-lb (16 N·m). Coat
terminals with Battery Terminal Protector Spray (CCI P/N 1014305).

Figure 13b-35   Drive Belt Removal
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DRIVE CLUTCH

See General Warning, Section 1, Page 1-1.

CAUTION

• Be very careful with the clutches. A clutch that has been dropped will not be properly
balanced. If either clutch is dropped, assume that it is damaged and replace it.

Drive Clutch Removal
1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock

the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-2.

3. Remove the top air filter hose (outlet) from the air filter canister.

4. Remove the clutch outer cover. See Clutch Outer Cover Removal on page 13b-37.

5. Remove the drive belt. See Drive Belt Removal on page 13b-30.

6. Remove the center bolt on the drive clutch.

7. Thread the clutch removal tool (CCI P/N 102686101) into the drive clutch center, and advance the tool
until the clutch shaft is released. See following CAUTION.

CAUTION

• Hold the clutch assembly firmly when the clutch removal tool is advanced. Once loosened,
the clutch will drop quickly. Do not allow the clutch to fall on a hard surface.

8. Remove the drive clutch from the vehicle. See following CAUTION.

CAUTION

• Do not hit or tap the clutch with a hammer. Do not pry the clutch. These actions will damage
the clutch.

Drive Clutch Cleaning and Inspection
1. Use a dry, lint-free cloth to clean clutch parts. See following CAUTION.

CAUTION

• Do not lubricate the drive clutch. Lubricants attract dirt and dust, which interfere with proper
clutch operation.

• Use only a dry cloth, and lightly wipe the shaft of the fixed face assembly (15) (Figure 13b-37,
Page 13b-33). Do not use a brush or steel wool. These abrasives will damage the surface of
the shaft.

• Do not use solvents. Solvents will damage the lubricating characteristics of the bushings.

2. Inspect the belt contact surfaces of the clutch sheaves for wear. If any area of a sheave contact surface
has wear of 0.060 inch (1.52 mm) or more, the clutch should be replaced.



DIESEL ENGINE, MUFFLER, FUEL SYSTEM, AND CLUTCHES Clutches

Page 13b-32 2005 XRT 1500/Carryall 294 Gasoline and Diesel Vehicle Maintenance and Service Manual

13B

Drive Clutch Disassembly
The following service tools are required to disassemble the drive clutch and are available from a Club Car ser-
vice parts representative:

• Fixed sheave tool (CCI P/N 102601501)

• Spider tool (CCI P/N 102607501)

1. Use a 7/16-inch socket to remove the four bolts (1) and washers (2) that secure the plate (3) to the clutch
cover (4) (Figure 13b-37, Page 13b-33).

2. Remove the cover (4) and spring (5) from the clutch spider (6).

3. Inspect the torque rollers (7), weights (11) and rollers (10). Replace if necessary. 

4. Secure the Fixed sheave tool (CCI P/N 102601501) into a vice, or mount the tool to a flat work surface
(Figure 13b-36, Page 13b-32).

5. Place the fixed sheave of the drive clutch onto the service tool so that the drive clutch is stationary.

6. Place the Spider tool (CCI P/N 102607501) on top of the spider.

7. Use a 1/2-inch drive ratchet to disengage the moveable sheave (14) and spider (6), which will come off
as an assembly, from the fixed sheave (15) (Figure 13b-37, Page 13b-33).

Figure 13b-36   Drive Clutch Service Tools
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Figure 13b-37   Drive Clutch Assembly
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Drive Clutch Component Inspection
1. Use a feeler gauge to inspect the torque rollers (7), and replace the rollers if necessary (Figure 13b-37,

Page 13b-33).
1.1. Use a pin driver to drive out the pin (8), which will release a pin (9) and allow the rollers (7) to slide

out of the spider (6).
1.2. Install new rollers. Secure the rollers with pins.

2. Inspect the rollers (10) and weights (11). There should be no noticeable wear. If the rollers or weights are
worn, scratched, or damaged, replace them.
2.1. Remove the bolts (12) and flex locknuts (13) that secure the rollers (10) to the spider (6) and the

weights (11) to the moveable sheave (14).
2.2. Install new rollers and weights with bolts and flex locknuts.

Drive Clutch Assembly

NOTE: The drive clutch components are marked with an X to assist in correct reassembly. It is important
to note the location of the X on the components and be sure to align the X’s when assembling the
drive clutch.

1. Place the moveable sheave (14) and spider (6) onto the fixed sheave (15). Note the location of the X so
the remaining components with an X can be aligned.

2. Use a spider removal tool (CCI P/N 102607501) to tighten the moveable sheave and spider to 225 ft-lb
(305 N·m).

3. Install the spring (5) onto the shaft.
4. Install the cover (4) onto the shaft.
5. Align the plate that has holes in the cover with the arrows on the same side. Pull the moveable sheave

upward and start threading bolts with washers into holes. See following NOTE.

NOTE: Keep the cover as square to the post as possible to minimize wear between the post and cover.

6. Use a crisscross pattern to continue tightening the hardware.

7. Tighten the bolts to 10 ft-lb (14 N·m).

Drive Clutch Installation
1. Turn the key switch OFF and remove the key. Set the park brake. Place the Forward/Reverse handle in

NEUTRAL.
2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in

General Warning, Section 1, Page 1-2.
3. Place the drive clutch assembly on the crankshaft taper.
4. Install the mounting washer and retaining bolt. Tighten the hardware to 39 ft-lb (53 N·m).
5. Install the drive belt as instructed. See Drive Belt Installation on page 13b-30.
6. Install the clutch cover, and tighten the bolts to 6 ft-lb (8.0 N·m).
7. Secure the top air filter hose (outlet) to the filter canister.

NOTE: Ensure the hose contacts the canister and the clamp is installed tightly between the port bead and
canister.

8. Connect the battery cables, positive (+) cable first, and tighten the hardware to 12 ft-lb (16 N·m). Coat
terminals with Battery Terminal Protector Spray (CCI P/N 1014305).

9. Drive the vehicle and check for proper operation.
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DRIVEN CLUTCH
See General Warning, Section 1, Page 1-1.
Driven Clutch Removal

1. Turn the key switch OFF and remove the key. Set the park brake. Place the Forward/Reverse handle is
in NEUTRAL.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-2.

3. Remove the top air filter hose from the filter canister.
4. Remove the clutch outer cover. See Clutch Outer Cover Removal on page 13b-37.
5. Remove the drive belt as instructed. See Drive Belt Removal on page 13b-30.
6. Remove the bolt and washer from the center of the clutch.
7. Thread the clutch removal tool (CCI P/N 102686101) into the driven clutch center, and advance the tool

until the clutch shaft is released. See following CAUTION.

CAUTION

• Hold the clutch assembly firmly when the clutch removal tool is advanced. Once loosened,
the clutch will drop quickly. Do not allow the clutch to fall on a hard surface.

8. Remove the driven clutch. See following CAUTION.

CAUTION

• Do not hit or tap the clutch with a hammer. Do not pry the clutch. These actions will damage
the clutch.

Figure 13b-38   Driven Clutch Service Tools
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Driven Clutch Disassembly
The following service tools are required to disassemble and assemble the driven clutch. They are available
from a Club Car service parts representative:

• Spring compression base (CCI P/N 102603501)

• Spring compression collar (CCI P/N 102605201)

• Spring compression nut (CCI P/N 102606101)

1. Place the driven clutch onto the Spring compression base (CCI P/N 102603501) (Figure 13b-38,
Page 13b-35).

2. Place the Spring compression collar (CCI P/N 102605201) onto the driven clutch.

3. Thread the Spring compression nut (CCI P/N 102606101) down onto the threaded post enough to
release the pressure on the snap ring.

4. Use snap-ring pliers to remove the snap ring (1) (Figure 13b-39, Page 13b-36).
5. Slowly remove the spring compression nut. The collar will then rise and release tension on the spring (3).

6. Remove the cup (2) and spring (3).

7. Remove the moveable sheave (4) from the fixed sheave (5). See following NOTE.

NOTE: Both the moveable and fixed sheaves have spacers (6). Be sure to retain the spacers for reassem-
bly of the driven clutch.

Figure 13b-39   Driven Clutch Assembly
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Driven Clutch Assembly
1. Place the fixed sheave (5) onto the spring compression base and note the location of the X so that the

X on the moveable sheave (4) can be aligned correctly (Figure 13b-39, Page 13b-36).

2. Place the moveable sheave (4) onto the fixed sheave (5), and align the X’s on both components.

3. Place the spring (3), cup (2), and snap ring (1) onto the clutch.

4. Place the spring compression collar onto the cup (Figure 13b-38, Page 13b-35).

5. Tighten the spring compression nut just enough to enable the snap ring to be installed.

6. Use the snap ring pliers to install snap ring.

Driven Clutch Installation
1. Turn the key switch OFF and remove the key. Set the park brake. Place the Forward/Reverse handle in

NEUTRAL.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-2.

3. Install the driven clutch assembly on the transmission shaft taper.

4. Install the mounting washer and retaining bolt. Tighten the hardware to 39 ft-lb (53 N·m).

5. Install the drive belt as instructed. See Drive Belt Installation on page 13b-30.

6. Install the clutch outer cover and tighten the screws to 6 ft-lb (8 N·m).

7. Install the top air filter hose on the filter canister.

NOTE: Ensure the hose contacts the canister and the clamp is installed tightly between the port bead and
canister.

8. Connect the battery cables, positive (+) cable first, and tighten the hardware to 12 ft-lb (16 N·m). Coat
terminals with Battery Terminal Protector Spray (CCI P/N 1014305).

9. Drive the vehicle and check for proper operation.

CLUTCH COVER
Clutch Outer Cover Removal

1. Turn the key switch OFF and remove the key. Set the park brake. Place the Forward/Reverse handle is
in NEUTRAL.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-2.

3. Remove the top air filter hose from the filter canister.

4. Remove the self-rolling screws, and remove the clutch outer cover.

Clutch Outer Cover Installation
1. Align the mounting holes in the clutch outer cover with the mounting holes in the clutch inner cover.

2. Install the screws, and tighten the hardware to 6 ft-lb (8 N·m).

3. Install the top air filter hose on the filter canister.

4. Connect the battery cables, positive (+) cable first, and tighten the hardware to 12 ft-lb (16 N·m). Coat
terminals with Battery Terminal Protector Spray (CCI P/N 1014305). See following NOTE.

NOTE: Ensure the hose clamp is tightly installed and positioned between the filter canister and canister
port bead.
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Clutch Inner Cover Removal
1. Turn the key switch OFF and remove the key. Set the park brake. Place the Forward/Reverse handle in

NEUTRAL.
2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in

General Warning, Section 1, Page 1-2.
3. Remove the outer clutch cover. See Clutch Outer Cover Removal on page 13b-37.
4. Remove the drive belt. See Drive Belt Removal on page 13b-30.
5. Remove the drive clutch. See Drive Clutch Removal on page 13b-31.
6. Remove the driven clutch. See Driven Clutch Removal on page 13b-35.
7. Remove the bolts, nuts, and washers from the inner clutch cover (Figure 13b-41, Page 13b-38). See

following NOTE.

NOTE: When bolts are removed, note any bolt length differences around the flywheel. Some bolt holes
have limited depth and require a specific length of bolt thread.

Ensure the studs remain on the engine block when the nuts are removed.

8. Remove the clutch cover.
9. Remove the inner cover spacer between the inner cover and the engine block (Figure 13b-42,

Page 13b-38).

Figure 13b-40   Inner Cover Hardware on Diesel Engine Figure 13b-41   Diesel Inner Cover Assembly

Figure 13b-42   Diesel Inner Cover Spacer
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Clutch Inner Cover Installation
1. Position the inner cover spacer on the engine block, and use the stud bolts for alignment (Figure 13b-42,

Page 13b-38).
2. Align the mounting holes in the clutch cover with the transmission and engine bolt holes.

3. Loosely install one bolt and washer in each transmission and engine bolt hole.

4. Finger-tighten the bolts and washers (Figure 13b-41, Page 13b-38). See following NOTE.

NOTE: Use bolts with lengths appropriate for the hole depths on the engine block.

Mounting holes in the clutch inner cover have close tolerances. Align the engine and transmission
carefully to ensure the mounting holes in the clutch inner cover match the threaded holes in the
engine and transmission.

5. Tighten the engine bolts and washers to 21 ft-lb (28.5 N·m) (Figure 13b-40, Page 13b-38).
6. Tighten the engine stud bolt nuts to 21 ft-lb (28.5 N·m).

7. Tighten the transmission bolts and washers to 21 ft-lb (28.5 N·m).

8. Install the driven clutch. See Driven Clutch Installation on page 13b-37.
9. Install the drive clutch. See Drive Clutch Installation on page 13b-34.

10. Install the drive belt. See Drive Belt Installation on page 13b-30.
11. Install the outer clutch cover. See Clutch Outer Cover Installation on page 13b-37.
12. Connect the battery cables, positive (+) cable first, and tighten the hardware to 12 ft-lb (16 N·m). Coat

terminals with Battery Terminal Protector Spray (CCI P/N 1014305).
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SECTION 14 – DRIVETRAIN COMPONENTS

ý DANGER

• See General Warning, Section 1, Page 1-1.

ý WARNING

• See General Warning, Section 1, Page 1-1.

This Section contains information on removing and installing the front differential, transmission, and rear dif-
ferential. Refer to the appropriate manual for complete instructions on disassembly, repair, rebuilding, and
reassembly. See the Engines and Drivetrain Components manual (CCI P/N 102396501).

HALF SHAFTS

HALF SHAFT REMOVAL
1. Turn the key switch OFF and remove the key. Set the park brake. Place the Forward/Reverse handle in

NEUTRAL. Chock the rear wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-2.

3. Loosen the lug nuts on both front wheels.

4. Remove the rubber spindle nut covers from both front wheels.

5. Loosen the spindle nuts, and lift the front of the vehicle with a chain hoist or floor jack. See WARNING
“Lift only one end...” in General Warning, Section 1, Page 1-2.

6. Place jack stands under the lower A-frame plates, and lower the vehicle onto the stands (Figure 14-1,
Page 14-1).

7. Remove both front wheels.

8. Remove both spindle nuts and large washers.

9. Remove the upper shock absorber bolt and locknut (Figure 14-2, Page 14-1).

Figure 14-1   Place Jack Stands Under A-Frame Plates Figure 14-2   Upper Shock Absorber Bolt
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Half Shaft Removal, Continued:

10. Remove the lower shock absorber bolts and flanged locknuts. Remove the shock absorber and coil-over
spring.

11. Remove the two hex-head bolts (shown with white marks on bolt heads) securing the caliper to the
upright, and remove the caliper and discs (Figure 14-3, Page 14-2).

12. Position the caliper and discs on the top of the upper A-frame, and secure them with a wire tie. See fol-
lowing CAUTION.

ý CAUTION

• Do not kink, twist, or damage the hydraulic brake lines. 

13. Remove the two flanged bolts and square nuts from the camber adjustment bar (Figure 14-4,
Page 14-2).

14. Lift the wheel hub up and away from the lower A-frame to remove the half shaft spindle from the wheel
hub, and remove the camber bar from the lower A-frame. 

15. Separate the half shaft hub from the differential, and remove the half shaft (Figure 14-5, Page 14-3).
See following NOTE.

NOTE: Use a 5/16-inch wide flat blade screwdriver to separate the half shaft hub and differential.

The hub end of the half shaft has a round compression ring and groove. The compression ring
mates with a groove inside the differential (Figure 14-6, Page 14-3).

16. Repeat steps 9 through 15 for the remaining half shaft.

Figure 14-3   Front Caliper and Discs Figure 14-4   Camber Adjustment Bar
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HALF SHAFT INSTALLATION

Half shafts are assembled with CV joints and are available only as a complete assembly. If a half shaft is
replaced because of wear, Club Car recommends that both half shafts be replaced.

1. Apply a light coat of anti-seize compound to each end of the half shaft splines (Figure 14-7, Page 14-3).

2. Install the half shaft into the front differential. Advance the half shaft until the compression ring seats into
the groove inside the differential housing.

3. Lift the wheel hub and upper A-frame. Slide the half shaft spindle into the wheel hub, and insert the cam-
ber adjustment bar into the lower A-frame slot.

4. Loosely secure the flanged bolts and new square nuts to the camber adjustment bar and lower A-frame
(Figure 14-4, Page 14-2).

5. Install a large washer and new nut on the half shaft spindle and wheel hub. Finger-tighten the hardware.

Figure 14-5   Separate Half Shaft from Differential Figure 14-6   Compression Ring on Spline

Figure 14-7   Apply Anti-Seize to Splined Ends



DRIVETRAIN COMPONENTS Front Differential

Page 14-4 2005 XRT 1500/Carryall 294 Gasoline and Diesel Vehicle Maintenance and Service Manual

14

Half Shaft Installation, Continued:

6. Secure the caliper and discs to the upright and wheel hub disc with new lock-patch bolts. Tighten the
hardware to 36 ft-lb (49 N·m) (Figure 14-3, Page 14-2). See following CAUTION.

CAUTION

• If lock-patch bolts are not available, use Loctite 222 on new, standard thread, hex-head bolts.

7. Secure the lower shock absorber mount to the upper A-frame with new flanged-head bolts and locknuts.
Tighten the hardware to 22 ft-lb (30 N·m).

8. Secure the top shock absorber mount to the flanged brackets on the frame with a new flanged-head bolt
and flanged locknut. Tighten the hardware to 73 ft-lb (99 N·m) (Figure 14-2, Page 14-1).

9. Install the tire and wheel, and finger-tighten the lug nuts.

10. Repeat steps 1 through 9 for the remaining half shaft and wheel. 

11. Lift the front of the vehicle with a chain hoist or floor jack, remove the jack stands, and lower the vehicle
to the ground. See WARNING “Lift only one end...” in General Warning, Section 1, Page 1-2.

12. Use a crisscross pattern to tighten the lug nuts on both front wheels to 65 ft-lb (88 N·m).

13. Tighten both spindle locknuts to 150 ft-lb (203 N·m).

14. Adjust the front wheel camber. See Camber Adjustment, Section 7, Page 7-11.

15. Connect the battery cables, positive (+) cable first, and tighten the hardware to 12 ft-lb (16 N·m). Coat
terminals with Battery Terminal Protector Spray (CCI P/N 1014305).

FRONT DIFFERENTIAL

FRONT DIFFERENTIAL REMOVAL

See General Warning, Section 1, Page 1-1.
1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock

the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-2.

3. Loosen the lug nuts on both front wheels.

4. Loosen the spindle nuts and lift the front of the vehicle with a chain hoist or floor jack. See WARNING
“Lift only one end...” in General Warning, Section 1, Page 1-2.

5. Place jack stands under the lower A-frame plates, and lower the vehicle onto the stands (Figure 14-1,
Page 14-1).

6. Remove both half shafts. See Half Shaft Removal on page 14-1.

7. Remove the roll pin from the differential output shaft and front drive shaft (Figure 14-8, Page 14-5). See
following NOTE.

NOTE: Use a 1/4-inch roll pin punch to drive-out the roll pin.

8. Remove the vent tube from the differential housing (Figure 14-9, Page 14-5).
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9. Disconnect the electric clutch line from the differential at the connector behind the splash guard
(Figure 14-10, Page 14-5). See following NOTE.

NOTE: It may be necessary to open one or two splash guard fasteners to access the connector.

10. Remove the four flange-head bolts from the frame support weldments (Figure 14-11, Page 14-5). See
following NOTE.

NOTE: Do not remove the flange-head bolts from the differential plate and differential housing.

11. Pull the front differential, differential plate, and driveshaft forward and away from the transmission end
of the splined universal joint. Tip the unit downward, and remove it from the vehicle. See following
NOTE.

NOTE: It is not necessary to remove the differential from its mounting plate to repair or service the unit.

Figure 14-8   Roll Pin in Front Drive Shaft Figure 14-9   Differential Vent Tube

Figure 14-10   Differential Clutch Connector Figure 14-11   Front Differential Plate
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FRONT DIFFERENTIAL INSTALLATION
See General Warning, Section 1, Page 1-1.

NOTE: If the differential was removed or replaced from the differential plate, use new flange-head bolts
and tighten the hardware to 30 ft-lb (41 N·m). 

1. Position the front differential and plate on the two frame support weldments. Align the splined coupling
on the universal joint so the roll pin hole in the spline coupling aligns with the roll pin hole in the differential
shaft.

2. Slide the driveshaft into place with the transmission end of the universal joint coupling on the transmis-
sion splined shaft. 

3. Secure the differential plate to the frame support weldments with new flange-head bolts. Tighten the
hardware to 23 ft-lb (31 N·m) (Figure 14-11, Page 14-5).

4. Connect the electric clutch line to the connector behind the splash guard (Figure 14-10, Page 14-5).

5. Connect the vent tube to the differential housing (Figure 14-9, Page 14-5). See following NOTE.

NOTE: If the tube shows signs of cracking or splitting, trim the end before the tube is connected or
replaced.

6. Drive a new roll pin into the differential shaft and driveshaft universal joint coupling. See following
NOTE.

NOTE: The roll pin should be slightly below the surface on both sides of the coupling.

Use a 1/4-inch roll pin punch to drive the roll pin into place.

7. Fill the front differential with the specified lubricant. See Lubrication Change for Front Differential,
Transmission, and Rear Differential, Section 10, Page 10-11.

8. Install the half shafts. See Half Shaft Installation on page 14-3.

9. Connect the battery cables, positive (+) cable first, and tighten the hardware to 12 ft-lb (16 N·m). Coat
terminals with Battery Terminal Protector Spray (CCI P/N 1014305).

FRONT DRIVESHAFT

FRONT DRIVESHAFT REMOVAL
See General Warning, Section 1, Page 1-1.

1. Turn the key switch OFF and remove the key. Set the park brake. Place the Forward/Reverse handle in
NEUTRAL. Chock the rear wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-2.

3. Remove the roll pin from the differential output shaft and front drive shaft (Figure 14-8, Page 14-5). See
following NOTE.

NOTE: Use a 1/4-inch roll pin punch to drive-out the roll pin.

4. Remove the bolts from the front differential plate, and slide the differential as far forward as possible.
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5. Slide the front driveshaft toward the transmission until the universal joint clears the front differential.

6. Slide the driveshaft away from the transmission, through the tube-shaped frame shield, and remove the
driveshaft from vehicle.

FRONT DRIVESHAFT INSTALLATION
See General Warning, Section 1, Page 1-1.

1. Apply a light coat of anti-seize compound to the splined output shaft on the front differential.
2. Slide the front driveshaft through the tube-shaped frame shield and onto the splined shaft of the trans-

mission.

3. Slide the front differential shaft into the universal joint so the roll pin holes in the driveshaft and differential
shaft are aligned.

4. Secure the differential plate to the frame support weldments with new flange-head bolts. Tighten the
hardware to 23 ft-lb (31 N·m) (Figure 14-11, Page 14-5).

5. Drive a new roll pin into the differential shaft and driveshaft universal joint coupling. See following
NOTE.

NOTE: The roll pin should be slightly below the surface on both sides of the coupling.

Use a 1/4-inch roll pin punch to drive the roll pin into place.

6. Connect the battery cables, positive (+) cable first, and tighten the hardware to 12 ft-lb (16 N·m). Coat
terminals with Battery Terminal Protector Spray (CCI P/N 1014305).

REAR RECEIVER HITCH

REAR RECEIVER HITCH REMOVAL
See General Warning, Section 1, Page 1-1.

1. Turn the key switch OFF and remove the key. Set the park brake. Place the Forward/Reverse handle in
NEUTRAL. Chock the rear wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-2.

3. Remove the hydraulic line T-bracket from the passenger side of the receiver hitch.

4. Remove the hydraulic line from the rubber grommets and hitch frame.

5. Remove the four bolts, washers, and flanged locknuts from the receiver hitch frame and swing arm
mounting plates, and remove the receiver hitch.

REAR RECEIVER HITCH INSTALLATION
1. Position the receiver hitch onto the swing arm mounting plates and mounting holes.

2. Secure the receiver hitch with new bolts, flat washers, and new flanged locknuts. Tighten the hardware
to 82 ft-lb (111 N·m).

3. Secure the hydraulic brake line T-fitting, and tighten the hardware to 48 in-lb (7 N·m) (Figure 14-13,
Page 14-9).
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Rear Receiver Hitch Installation, Continued:

4. Secure the hydraulic brake line in the rubber grommets on the hitch frame.

5. Connect the battery cables, positive (+) cable first, and tighten the hardware to 12 ft-lb (16 N·m). Coat
terminals with Battery Terminal Protector Spray (CCI P/N 1014305).

REAR AXLE

REAR AXLE REMOVAL

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the front wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-2.

3. Loosen the lug nuts on the rear wheels, and lift the rear of the vehicle with a chain hoist or floor jack. See
WARNING “Lift only one end...” in General Warning, Section 1, Page 1-2.

4. Place jack stands under the outside frames, as close to the rear of the vehicle as the frames will support.
Lower the vehicle onto the stands (Figure 14-12, Page 14-8). See following DANGER.

ý DANGER

• Ensure that the weight of the vehicle is positioned to the front of the vehicle, and the jack
stands are as far back on the vehicle frame tubes as possible.

5. Remove both rear wheels.

6. Remove the hydraulic brake line T-fitting and bracket from the passenger-side receiver frame
(Figure 14-13, Page 14-9).

7. Remove the hydraulic brake line P-clamp from the rear differential (Figure 14-14, Page 14-9). 

Figure 14-12   Jack Stands Under Rear of Frame
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8. Remove the hydraulic brake lines from all frame-mounted rubber grommets.

9. Remove both park brake cables from the rear brake calipers and park brake levers (Figure 14-15,
Page 14-10).

10. Remove the hex-head bolts securing the brake caliper to the axle flange.

11. Install the brake calipers on the swing arms, and fasten them temporarily with wire ties. See following
CAUTION.

ý CAUTION

• Do not kink, twist, or damage the hydraulic brake lines.
12. Position the floor jack under the differential, and raise the jack just enough to support the axle

(Figure 14-16, Page 14-10).
13. Remove the rear shock absorbers. See Rear Shock Absorber Removal, Section 9, Page 9-1.
14. Remove the rear receiver hitch. See Rear Receiver Hitch Removal on page 14-7.
15. Remove the roll pin from the differential splined shaft and rear drive shaft universal coupling. See fol-

lowing NOTE.

NOTE: Use a 1/4-inch roll pin punch to drive-out the roll pin.

16. Remove the four bolts, two spacer bars, and flanged locknuts from the axle and swing arm mounting
plates. See following NOTE and CAUTION.

NOTE: This procedure is best performed with the help of an assistant.

ý CAUTION

• The axle assembly is not balanced at the differential. Once released from the swing arms, the
axle is free to tip and could fall from the floor jack. Support the longest end of the axle
assembly while lowering it to the floor.

17. Support the rear drive shaft, and slide the axle and differential away from the drive shaft universal joint
and swing arm brackets. See preceding NOTE.

18. Move the axle and rear differential assembly to a safe area away from the vehicle. See previous NOTE.

Figure 14-13   Receiver Hitch Brake Line T-Fitting and 
Bracket

Figure 14-14   Rear Differential Brake Line P-Clamp
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Rear Axle Removal, Continued:

REAR AXLE INSTALLATION

NOTE: These procedures are best performed with the help of an assistant.

1. Support the differential with a floor jack, and place the axle assembly under the rear of the vehicle, just
below the swing arms.

2. Support the longest end of the axle assembly, and raise the axle up to the swing arm axle mounting
plates.

3. Align the differential splined shaft and hole with the drive shaft universal joint and hole.

4. Align the roll pin holes in the differential shaft with the drive shaft coupling, and drive a new roll pin into
place. See following NOTE.

NOTE: The roll pin should be slightly below the surface on both sides of the coupling.

Use a 1/4-inch roll pin punch to drive the roll pin into place.

5. Secure the axle to the outside of the swing arms at four locations with new bolts and washers. Finger-
tighten the hardware.

6. Secure the rear receiver hitch to the inside of the swing arms and axle at four locations with new bolts
and washers. Finger-tighten the hardware.

7. Tighten all eight axle mounting bolts to 95 ft-lb (129 N·m).

8. Secure the bottom end of the shock absorbers to the axle bracket (Figure 14-17, Page 14-11). See fol-
lowing NOTE.

NOTE: Hydraulic brake line brackets fit to the right side of both lower shock mounts.

Figure 14-15   Park Brake Cable and Hex-Head Bolts Figure 14-16   Position Floor Jack Under Differential
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9. Install both rear brake calipers and discs. See Rear Brake Caliper Installation, Section 6, Page 6-9.

10. Secure the hydraulic brake lines to the rubber grommets at all frame locations. See following CAUTION.

ý CAUTION

• Do not kink, twist, or damage the hydraulic brake lines.

11. Secure the P-clamp to the hydraulic brake line on top of the differential body. Tighten the hardware to 11
ft-lb (15 N·m) (Figure 14-14, Page 14-9).

12. Secure the hydraulic line T-fitting to the receiver hitch frame, and tighten the bolt to 48 in-lb (7 N·m)
(Figure 14-13, Page 14-9).

13. Adjust the park brake. See Park Brake Adjustment, Section 6, Page 6-23.

14. Install both rear wheels, and finger-tighten the lug nuts.

15. Lower and remove the floor jack.

16. Lift the rear of the vehicle with a chain hoist or floor jack, and remove the jack stands. See WARNING
“Lift only one end...” in General Warning, Section 1, Page 1-2.

17. Use a crisscross pattern to tighten the lug nuts on both rear wheels to 65 ft-lb (88 N·m).

18. Connect the battery cables, positive (+) cable first, and tighten the hardware to 12 ft-lb (16 N·m). Coat
terminals with Battery Terminal Protector Spray (CCI P/N 1014305).

REAR DRIVESHAFT

REAR DRIVESHAFT REMOVAL
See General Warning, Section 1, Page 1-1.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. 
2. Push the car to a position that enables easy access to the roll pin in the rear differential and rear drive-

shaft. Chock the front wheels.

3. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-2.

Figure 14-17   Lower Driver Side Shock Mount
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Rear Driveshaft Removal, Continued:
4. Gasoline vehicles: Disconnect the spark plug wires. See WARNING “To avoid unintentionally start-

ing...” in General Warning, Section 1, Page 1-2.
5. Remove the roll pin from the rear differential and drive shaft universal joint. See following NOTE.

NOTE: Use a 1/4-inch roll pin punch to drive-out the roll pin.

6. Slide the driveshaft forward on the transmission to release the driveshaft from the differential shaft. Then
slide the driveshaft toward the rear, and off the transmission shaft.

REAR DRIVESHAFT INSTALLATION
See General Warning, Section 1, Page 1-1.

1. Apply a light coat of anti-seize on the splined shaft of the differential.

2. Slide the universal joint of the drive shaft (with grease fitting) onto the splined transmission shaft.

3. Slide the differential shaft into driveshaft universal joint. Align the roll pin holes in the driveshaft with the
pin holes in the differential shaft.

4. Drive a new roll pin into the differential shaft and the driveshaft universal joint coupling. See following
NOTE.

NOTE: The roll pin should be slightly below the surface on both sides of the coupling.

Use a 1/4-inch roll pin punch to drive the roll pin into place.

5. Gasoline vehicles: Connect the spark plug wires.

6. Connect the battery cables, positive (+) cable first, and tighten the hardware to 12 ft-lb (16 N·m). Coat
terminals with Battery Terminal Protector Spray (CCI P/N 1014305).

TRANSMISSION

TRANSMISSION REMOVAL
See General Warning, Section 1, Page 1-1.

1. Turn the key switch OFF and remove the key. Set the park brake. Place the Forward/Reverse handle in
NEUTRAL. Chock the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-2.

3. Gasoline vehicles: Disconnect the spark plug wires. See WARNING “To avoid unintentionally start-
ing...” in General Warning, Section 1, Page 1-2.

4. Remove the outer clutch cover. See Clutch Outer Cover Removal on page 13a-39 (gasoline vehi-
cles) or Clutch Outer Cover Removal on page 13b-37 (diesel vehicles).

5. Remove the drive belt. See Drive Belt Removal on page 13a-31 (gasoline vehicles) or Drive Belt
Removal on page 13b-30 (diesel vehicles).

6. Remove the drive clutch. See Drive Clutch Removal on page 13a-32 (gasoline vehicles) or Drive
Clutch Removal on page 13b-31 (diesel vehicles).

7. Remove the driven clutch. See Driven Clutch Removal on page 13a-36 (gasoline vehicles) or Driven
Clutch Removal on page 13b-35 (diesel vehicles).
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8. Remove the rear driveshaft. See Rear Driveshaft Removal on page 14-11.

9. Remove the inner clutch cover. See Clutch Inner Cover Removal on page 13a-40 (gasoline vehicles)
or Clutch Inner Cover Removal on page 13b-38 (diesel vehicles).

10. Remove the passenger seat.

11. Gasoline vehicles: Remove the governor guard. See Governor Guard Removal, Section 13a,
Page 13a-20.

12. Disconnect the accelerator cable and strain relief grommet from the governor arm (Figure 14-18,
Page 14-13). 

13. Disconnect the governor cable and strain relief grommet from the governor arm.

14. Remove the governor arm.

15. Remove the transmission Forward/Reverse shifter cable ball socket from the ball on the transmission
shifter arm (Figure 14-24, Page 14-17). 

16. Disconnect the neutral sensing connector from the transmission (Figure 14-19, Page 14-13).

17. Remove the two flange-head bolts, washers, and locknuts from the transmission slotted base brackets
and engine mounting plate. See following NOTE.

NOTE: If the transmission is replaced, remove the base brackets and corresponding hardware. Use new
hardware and the existing base brackets to install the new transmission. Tighten the base bracket
hardware to 39 ft-lb (53 N·m).

If the transmission is not replaced, leave the base brackets attached to help stabilize the transmis-
sion during repair.

18. Lift the transmission body slightly to clear the opening in the engine mounting plate. Remove the trans-
mission from the rear of the vehicle.

Figure 14-18   Governor Arm Figure 14-19   Neutral Sensing Connector
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TRANSMISSION INSTALLATION
See General Warning, Section 1, Page 1-1.

1. Ensure the base brackets are installed on the transmission, and install the transmission on the engine
mounting plate.

2. Align the base bracket slots with the mounting holes in the engine mounting plate. See following NOTE.

NOTE: The right-angle lips on the base brackets should be positioned over each side of the engine mount-
ing plate.

If the transmission is new, or the base brackets have been removed, leave the base brackets
loose.

3. Secure the clutch inner cover to the engine and clutch body with bolts and washers. Finger-tighten the
hardware. See following NOTE.

NOTE: Hole tolerances in the inner cover are very close in diameter to bolt sizes. The inner cover is used
to align the engine and transmission and is the primary support for the transmission.

Allow the inner cover plate to assist in aligning the engine and transmission.

4. Gasoline vehicles: See Clutch Inner Cover Installation, Section 13a, Page 13a-40.
Diesel vehicles: See Clutch Inner Cover Installation, Section 13b, Page 13b-39.

5. Tighten the transmission body base flange-head bolt and flange-head locknut to 39 ft-lb (53 N·m).

6. If removed, install two new bolts, flat washers, and new flanged locknuts on the transmission base brack-
ets and engine mounting plate. Tighten the hardware to 21 ft-lb (29 N·m).

7. Connect the neutral sensing connector on the transmission to the wire harness (Figure 14-19,
Page 14-13).

8. Secure the Forward/Reverse shifter cable ball socket to the ball on the transmission shifter arm
(Figure 14-24, Page 14-17). See following NOTE.

NOTE: Steps 9 through 12 apply only to gasoline vehicles.

9. Gasoline vehicles: Install the ground speed governor arm (Figure 14-18, Page 14-13).

Figure 14-20   Transmission Base Mount
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10. Gasoline vehicles: Secure the governor cable from the engine to the governor arm. See Governor
Cable Installation, Section 13a, Page 13a-21.

11. Gasoline vehicles: Secure the accelerator cable to the governor arm. See Accelerator Cable Instal-
lation, Section 13a, Page 13a-19.

12. Gasoline vehicles: Adjust the ground speed governor arm. See Ground Speed (Transmission) Gov-
ernor Arm Adjustment, Section 13a, Page 13a-22.

13. Gasoline vehicles: Install the governor guard. See Governor Guard Installation, Section 13a,
Page 13a-20.

14. Both gasoline and diesel vehicles: Install the rear driveshaft. See Rear Driveshaft Installation on
page 14-12.

15. Install the driven clutch. See Driven Clutch Installation, Section 13a, Page 13a-38 (gasoline vehi-
cles) and Driven Clutch Installation, Section 13b, Page 13b-37 (diesel vehicles).

16. Install the drive clutch. See Drive Clutch Installation, Section 13a, Page 13a-36 (gasoline vehicles)
and Drive Clutch Installation, Section 13b, Page 13b-34 (diesel vehicles).

17. Install the drive belt. See Drive Belt Installation, Section 13a, Page 13a-32 (gasoline vehicles) and
Drive Belt Installation, Section 13b, Page 13b-30 (diesel vehicles).

18. Install the clutch outer cover. See Clutch Outer Cover Installation, Section 13a, Page 13a-39 (gaso-
line vehicles) and Clutch Outer Cover Installation, Section 13b, Page 13b-37 (diesel vehicles).

19. Install the rear axle and differential. See Rear Axle Installation on page 14-10. 

20. Remove the transmission fill plug, and fill the transmission with the correct amount of appropriate lubri-
cant (Figure 14-21, Page 14-15). See Lubrication Change for Front Differential, Transmission, and
Rear Differential on page 10-11.

21. Tighten wheel lug nuts to 65 ft-lb (88 N·m).

22. Gasoline vehicles: Connect the spark plug wires.

23. Connect the battery cables, positive (+) cable first, and tighten the hardware to 12 ft-lb (16 N·m). Coat
terminals with Battery Terminal Protector Spray (CCI P/N 1014305).

Figure 14-21   Lubrication Fill Plug and Vent Tube
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FORWARD/REVERSE SHIFTER CABLE
See General Warning, Section 1, Page 1-1.
Forward/Reverse Shifter Cable Removal

NOTE: Before the Forward/Reverse cable is removed, note the cable routing and the wire tie positions and
the positions of other devices securing the cable to the vehicle. When installed, the cable must be
routed and secured as it was originally.

1. Turn the key switch OFF and remove the key. Set the park brake. Place the Forward/Reverse handle in
NEUTRAL. Chock the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-2.

3. Gasoline vehicles: Disconnect the spark plug wires. See WARNING “To avoid unintentionally start-
ing...” in General Warning, Section 1, Page 1-2.

4. Remove the instrument panel. See Instrument Panel Removal, Section 4, Page 4-2.

5. Remove the dashboard. See Dashboard Removal, Section 4, Page 4-4.

6. Remove the front body. See Front Body Removal, Section 4, Page 4-5.

7. Remove the passenger seat.

8. Disconnect the cable ball socket from the shifter arm ball stud (Figure 14-22, Page 14-16).

9. Loosen the flanged nuts from the cable at the dash bracket (Figure 14-23, Page 14-16).

NOTE: Note the positions of the flanged nuts on the cable. The nut farthest from the handle should be at
the farthest end of the threaded portion of the cable.

10. Disconnect the cable ball socket from the shifter ball stud on the transmission shifter arm (Figure 14-24,
Page 14-17).

11. Loosen the flanged nuts from the cable bracket that is below the transmission ball socket.

12. Note the positions of the wire ties that secure the cable between the dash and the transmission, and then
remove the wire ties. See following NOTE.

Figure 14-22   Forward/Reverse Shifter Cable at 
Shift Lever

Figure 14-23   Forward/Reverse Shifter Cable Retaining 
Nuts At Shift Lever
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NOTE: Note the positions of the flanged nuts on the cable. This hardware will be used to adjust the handle
position during installation.

Secure a heavy nylon cord to the transmission end of the cable. Pull the cord and cable at the dash
frame from the transmission, and allow the cord to travel under the body.

13. Remove the shifter cable.

Forward/Reverse Shifter Cable Installation
1. Secure a new cable to the transmission end of the nylon cord at the dash frame. Pull and route the cable

from the dash frame to the transmission. See following NOTE.

NOTE: If a nylon cord was not used to remove the cable, carefully feed the cable from behind the dash
frame down between the splash guard and frame, under the vehicle body, and up to the transmis-
sion.

Use care during cable installation, and avoid bending the rigid tubular ends of the cable assembly.

2. Secure the ball socket to the ball stud on the Forward/Reverse shifter handle at the dash (Figure 14-22,
Page 14-16).

3. Loosen the flanged nut farthest from the handle end as far away from the handle end as the thread will
allow.

4. Advance the front flanged nut away from the rear nut. Allow enough room to install the cable and two
flanged nuts on the Forward/Reverse cable bracket on the dash frame.

5. Adjust the shifter cable. See Forward/Reverse Shifter Cable Adjustment on page 14-17.

Forward/Reverse Shifter Cable Adjustment
1. Loosen the flanged cable nuts from the cable end at the transmission.

2. Verify that the transmission shifter arm is in the NEUTRAL position.

3. Secure the ball socket to the ball stud on the transmission shifter arm. See following NOTE.

NOTE: The cable on the transmission bracket will be adjusted after the front body and dashboard have
been installed.

Figure 14-24   Forward/Reverse Shifter Cable 
at Transmission
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Forward/Reverse Shifter Cable Adjustment, Continued:
4. Hold the shifter arm on the transmission in the NEUTRAL position, and align the shifter handle with the

neutral position mark on the instrument panel. See following NOTE.

NOTE: This procedure is best performed with the help of an assistant.

5. Advance the front flanged nut, closest to the transmission shifter arm, up against the front side of the For-
ward/Reverse shifter bracket.

6. Advance the rear flanged nut, farthest away from the transmission shifter arm, down next to the back side
of the FNR shifter bracket and tighten the front nut to 25 ft-lb (34 N·m).

7. Install the front body. See Front Body Installation, Section 4, Page 4-5.

8. Install the dashboard. See Dashboard Installation, Section 4, Page 4-4.

9. Install the instrument panel. See Instrument Panel Installation, Section 4, Page 4-4.

10. Move the shifter handle to the FORWARD, NEUTRAL, and REVERSE positions. Ensure that the shifter
handle is clear of the instrument panel in the FORWARD and REVERSE positions and is aligned with the
center of the two for the NEUTRAL position.

11. Install the passenger seat.

12. Gasoline vehicles: Connect the spark plug wires.

13. Connect the battery cables, positive (+) cable first, and tighten the hardware to 12 ft-lb (16 N·m). Coat
terminals with Battery Terminal Protector Spray (CCI P/N 1014305).

FORWARD/REVERSE SHIFTER HANDLE
Shifter Handle Removal

1. Turn the key switch OFF and remove the key. Set the park brake. Place the Forward/Reverse handle in
NEUTRAL. Chock the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-2.

3. Remove the instrument panel. See Instrument Panel Removal, Section 4, Page 4-2.

4. Remove the dashboard. See Dashboard Removal, Section 4, Page 4-4.

5. Disconnect the cable ball socket from the shifter arm ball stud (Figure 14-22, Page 14-16).

6. Remove the socket-head pivot shoulder bolt, nylon spacer, two large flat washers, and nylon locknut
from the shifter handle and frame bracket.

7. Remove the shifter handle.

Shifter Handle Installation
1. Secure the shifter handle with a new socket-head pivot shoulder bolt (CCI P/N 102684601), nylon

spacer, two large flat washers, and a new nylon locknut. Tighten the hardware to 40 in-lb (5 N·m)
(Figure 14-22, Page 14-16). See following NOTE.

NOTE: If the previously removed shoulder bolt and nylon locknut are used for installation, add Loctite 262
to the bolt threads and tighten the used hardware to 50 in-lb (6 N·m).

2. Secure the ball socket to the ball stud on the Forward/Reverse shifter handle at the dash.

3. Install the dashboard. See Dashboard Installation, Section 4, Page 4-4.



DRIVETRAIN COMPONENTS Rear Differential and Axles

2005 XRT 1500/Carryall 294 Gasoline and Diesel Vehicle Maintenance and Service Manual Page 14-19

14

4. Install the instrument panel. See Instrument Panel Installation, Section 4, Page 4-4.

5. Connect the battery cables, positive (+) cable first, and tighten the hardware to 12 ft-lb (16 N·m). Coat
terminals with Battery Terminal Protector Spray (CCI P/N 1014305).

REAR DIFFERENTIAL AND AXLES

REAR DIFFERENTIAL REMOVAL
See General Warning, Section 1, Page 1-1.

1. Turn the key switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. Chock
the front wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
General Warning, Section 1, Page 1-1.

3. Gasoline vehicles: Disconnect the spark plug wires. See WARNING “To avoid unintentionally start-
ing...” in General Warning, Section 1, Page 1-2.

4. Loosen the lug nuts on the rear wheels, and lift the rear of the vehicle with a chain hoist or floor jack. See
WARNING “Lift only one end...” in General Warning, Section 1, Page 1-2.

5. Place jack stands under the outside frames, as close to the rear of the vehicle as the frames will support.
Lower the vehicle onto the stands (Figure 14-12, Page 14-8).

6. Remove the rear wheels.

7. Remove the rear wheel hubs and discs. See Wheel Removal, Section 8, Page 8-2.

8. Remove the rear receiver hitch. See Rear Receiver Hitch Removal on page 14-7.

9. Place a large pan under the differential. Remove the drain plug from the bottom of the differential hous-
ing. Drain the differential lubricant.

10. Remove the rear axle. See Rear Axle Removal on page 14-8.

11. Remove the rear drive shaft. See Rear Driveshaft Removal on page 14-11. See following NOTE and
CAUTION.

NOTE: Move the rear axle and differential assembly to a clean location where the axle tubes can be sep-
arated from the differential housing.

CAUTION

• The differential and axle tubes have been assembled with Loctite 2670 Threadlocker
compound. Use a non-flammable heat source to heat the flange area and bolts during the
removal and replacement of each of the six bolts. Once removed, Club Car recommends that
each thread location be tapped with the same thread (M12 x 1.75 pitch) before new bolts are
installed. 

12. Remove the six flange-head bolts and flat washers from the passenger-side axle tube and differential.

13. Separate the passenger-side axle tube flange from the differential case. The axle and splined end must
be clear of the differential (Figure 14-25, Page 14-20).

14. Remove the six flange-head bolts and flat washers from the driver-side axle tube and differential.

15. Separate the driver-side axle tube flange from the differential case and pull straight away until the axle
and splined end is clear of the differential.
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Rear Differential Removal, Continued:

REAR AXLE SHAFTS AND WHEEL BEARINGS
The rear axle assembly has two axle shafts: driver side and passenger side. The driver side shaft is longer
than the passenger side shaft. The axle shafts must be removed from the differential end to replace the wheel
bearings.

Rear Wheel Bearing Removal
1. Remove the rear differential from the two rear axle housing and axle shaft assemblies. See Rear Dif-

ferential Removal on page 14-19.

2. Pull the axle shaft out of the axle housing at the differential flange.

3. Remove the outboard snap ring.

4. Use a rod and push the rear seal and wheel bearing toward the wheel hub end and out of the axle hous-
ing hub.

5. Repeat steps 1 through 4 for the opposite wheel bearing.

Rear Wheel Bearing Installation
1. Replace the rear seal and wheel bearing in the axle housing hub.

2. Install the outboard snap ring.

3. Slide the axle shaft back into the axle housing from the differential flange end.

4. Repeat steps 1 through 3 for the remaining wheel bearing.

REAR DIFFERENTIAL INSTALLATION
1. Clean all mating surfaces on both axle tubes and both flanged sides of the differential housing.

2. Clean the splined area on both axles.

3. Apply a 3/16-inch wide bead of Three Bond No. 1215 (CCI P/N 101928701) to both mating surfaces on
the differential housing.

4. Secure the axles and axle tubes to the differential housing. See following NOTE.

Figure 14-25   Separate Axle Tube from Differential
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NOTE: It may be necessary to turn each axle slightly at the wheel hub end to mate the splines in the dif-
ferential housing.

5. Apply Loctite 2760 to new flange-head bolts, and install the bolts and flat washers. Use a crisscross pat-
tern to tighten the hardware to 100 ft-lb (136 N·m). See following CAUTION.

CAUTION

• Clean each thread location with a thread tap (M12 x 1.75 pitch) before installing new bolts.
Apply Loctite 2760 Threadlocker to the bolt threads.

6. Install the rear driveshaft. See Rear Driveshaft Installation on page 14-12.
7. Install the rear axle. See Rear Axle Installation on page 14-10.
8. Install rear receiver hitch. See Rear Receiver Hitch Installation on page 14-7.
9. Add lubricant to the differential. See Lubrication Change for Front Differential, Transmission, and

Rear Differential on page 10-11.
10. Install the rear wheel hubs and discs. See Rear Wheel Disc Removal, Section 6, Page 6-15.
11. Install the rear wheels, and finger-tighten the lug nuts.

12. Lift the rear of the vehicle with a chain hoist or floor jack, and remove the jack stands. See WARNING
“Lift only one end...” in General Warning, Section 1, Page 1-2.

13. Tighten the lug nuts on the rear wheels to 65 ft-lb (88 N·m).

14. Gasoline vehicles: Connect spark plug wires.

15. Connect the battery cables, positive (+) cable first, and tighten the hardware to 12 ft-lb (16 N·m). Coat
terminals with Battery Terminal Protector Spray (CCI P/N 1014305).
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SECTION 15 – RADIATOR AND COOLANT 
SYSTEM (DIESEL)

ý DANGER

• See General Warning, Section 1, Page 1-1.

ý WARNING

• See General Warning, Section 1, Page 1-1.

GENERAL INFORMATION

See General Warning, Section 1, Page 1-1.
The diesel vehicle is equipped with a cooling system that includes a radiator, an electric radiator fan, a reser-
voir, and a circulating system. This cooling system circulates coolant through the engine and across a ther-
mostat.

ENGINE COOLANT CHECK
The engine coolant level should be checked before the vehicle is used, every time it is used.

1. Check the coolant level in the reservoir. If the coolant level is at or below the LOW mark, add water until
the level reaches the FULL mark. See following WARNING and NOTE.

ý WARNING

• Coolant reservoir and radiator are pressurized. Remove caps slowly to relieve pressure.
• Hot! Coolant system is pressurized. Do not remove radiator cap while engine is hot.

NOTE: Use a mixture of 45% water and 55% propylene glycol with anti-corrosion additives.

ENGINE COOLANT CHANGE
1. Turn the key switch OFF, and remove the key. Place the Forward/Reverse handle in NEUTRAL, and

chock the rear wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
See General Warning, Section 1, Page 1-1.

3. Open the reservoir cap. See following WARNING.

ý WARNING

• Coolant reservoir and radiator are pressurized. Remove caps slowly to relieve pressure.
• Hot! Coolant system is pressurized. Do not remove radiator cap while engine is hot.

4. Place a large pan under the radiator and engine drain plugs.

5. Turn the drain valve at the radiator counterclockwise, for one and one-half turns only, to drain coolant
from radiator. See following NOTE.
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Engine Coolant Change, Continued:

NOTE: The radiator drain valve does not have a drain STOP position. The valve will fall off the radiator if
turned more than one and one-half rotations.

6. Turn the drain valve on the engine counterclockwise to drain coolant (Figure 15-1, Page 15-2).
7. Remove the engine block coolant plug from the rear of the engine (Figure 15-2, Page 15-2). See fol-

lowing NOTE.

NOTE: Removing the block plug allows air to escape during the fill process without forming an air lock to
coolant flow.

8. Drain coolant from the reservoir, radiator, and engine completely.
9. Check the hoses and clamps for looseness or damage. Replace if necessary.

10. Check the radiator for leaks or severe coil damage. Replace the radiator if damage has created a leak,
or has caused flow restriction from crushed coils.

11. Close both drain plugs but leave the engine block coolant plug open.
12. Fill the coolant system with an appropriate coolant mixture at the reservoir. Allow the coolant to fill until

it reaches the engine block coolant plug. See following NOTE.

NOTE: Use a mixture of 45% water and 55% propylene glycol with anti-corrosion additives.

13. Apply Loctite 567 Liquid Thread Sealer to the threads of the block coolant plug.
14. Install the engine block coolant plug and tighten to 12 ft-lb (16 N·m).
15. Fill the reservoir to the FULL mark with an appropriate coolant mixture, and check for leaks. 
16. Replace the radiator cap and the reservoir cap.
17. Start and run the engine until it reaches operating temperature. Monitor the coolant level in the reservoir.
18. Stop the engine and allow the engine and coolant to cool. See following WARNING.

ý WARNING

• Coolant reservoir and radiator are pressurized. Remove caps slowly to relieve pressure.
• Hot! Coolant system is pressurized. Do not remove radiator cap while engine is hot.

19. Remove the reservoir cap, and add coolant until the level reaches the FULL mark. See preceding
WARNING.

20. Replace the reservoir cap.

Figure 15-1   Engine Block Coolant Drain Valve Figure 15-2   Engine Block Coolant Plug
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COOLANT RESERVOIR

See General Warning, Section 1, Page 1-1.

COOLANT RESERVOIR REMOVAL
1. Turn the key switch OFF, and remove the key. Place the Forward/Reverse handle in NEUTRAL, and

chock the rear wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
See General Warning, Section 1, Page 1-1.

3. Remove the dashboard. See Dashboard Removal, Section 4, Page 4-4.

4. Remove the reservoir cap. See following WARNING.

ý WARNING

• Coolant reservoir and radiator are pressurized. Remove caps slowly to relieve pressure.

• Hot! Coolant system is pressurized. Do not remove radiator cap while engine is hot.

5. Place a large pan under the radiator and front differential to collect coolant. See following NOTE.

NOTE: Do not remove the pan until the reservoir has been replaced and the hose attached.

6. Remove the engine block coolant plug from the rear of the engine (Figure 15-2, Page 15-2).

NOTE: Removing the block plug allows the coolant to drain completely and allows air to escape during the
fill process without forming an air lock to coolant flow.

7. Loosen the clamp, and remove the reservoir hose at the T-fitting under the front splash guard. Drain the
coolant from the reservoir into a pan (Figure 15-3, Page 15-3). See preceding NOTE.

8. Loosen the clamp, and remove the outlet hose from the reservoir (Figure 15-4, Page 15-3).

9. Loosen the clamp, and remove the vent hose from the reservoir.

10. Gently slide the reservoir toward the vehicle seat and away from the dimpled aluminum bracket and
indentions in the reservoir. Remove the reservoir.

Figure 15-3   Radiator and Reservoir T-Fitting Figure 15-4   Reservoir Outlet Hose
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COOLANT RESERVOIR INSTALLATION
1. Gently slide the reservoir between the aluminum bracket until the dimples align with the indentations in

the reservoir.

2. Feed the reservoir outlet hose through the hole in the splash guard. See following CAUTION.

CAUTION

• Ensure the reservoir hose is 14-1/2 inches (270 mm) long. A longer hose may cause the
radiator T-fitting to interfere with the passenger-side steering bellows.

3. Install the reservoir outlet hose on the reservoir, and secure the hose clamp.

4. Install the reservoir hose on the radiator T-fitting, and secure the hose clamp.

5. Install the reservoir vent hose, and secure the hose clamp.

6. Fill the coolant system with an appropriate coolant mixture at the reservoir. Allow the coolant to fill until
it reaches the engine block coolant plug. See following NOTE.

NOTE: Use a mixture of 45% water and 55% propylene glycol with anti-corrosion additives.

7. Apply Loctite 567 Liquid Thread Sealer to the threads of the block coolant plug.

8. Install the engine block coolant plug and tighten to 12 ft-lb (16 N·m).

9. Fill the reservoir to the FULL mark with an appropriate coolant mixture, and check for leaks.

10. Replace the radiator and reservoir caps.

11. Install the dashboard. See Dashboard Installation, Section 4, Page 4-4.

12. Connect the battery cables, positive (+) cable first, and tighten the hardware to 12 ft-lb (16 N·m). Coat
terminals with Battery Terminal Protector Spray (CCI P/N 1014305).

13. Start and run the engine until it reaches operating temperature, and check for leaks.

14. Stop the engine and allow the engine and coolant to cool.

15. If necessary, remove the reservoir cap and add coolant until the coolant level reaches the FULL mark.
See following WARNING.

ý WARNING

• Coolant reservoir and radiator are pressurized. Remove caps slowly to relieve pressure.
• Hot! Coolant system is pressurized. Do not remove radiator cap while engine is hot.

RADIATOR

See General Warning, Section 1, Page 1-1.

RADIATOR REMOVAL
1. Turn the key switch OFF, and remove the key. Place the Forward/Reverse handle in NEUTRAL, and

chock the rear wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
See General Warning, Section 1, Page 1-1.

3. Remove the dashboard. See Dashboard Removal, Section 4, Page 4-4.
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4. Remove the front body. See Front Body Removal, Section 4, Page 4-5.

5. Drain the radiator and reservoir. See following WARNING.

ý WARNING

• Coolant reservoir and radiator are pressurized. Remove caps slowly to relieve pressure.
• Hot! Coolant system is pressurized. Do not remove radiator cap while engine is hot.

5.1. Place a large pan under the radiator drain valve.
5.2. Remove the engine block coolant plug from the rear of the engine (Figure 15-2, Page 15-2). See

following NOTE.

NOTE: Removing the block plug allows the coolant to drain completely and allows air to escape during the
fill process without forming an air lock to coolant flow.

5.3. Turn the drain valve at the radiator counterclockwise one and one-half turns, and drain the coolant
from the radiator. See following NOTE.

NOTE: The radiator drain valve does not have a drain STOP position. The valve will fall off the radiator if
turned more than one and one-half rotations.

5.4. Drain the radiator completely, and close the drain valve.

6. Loosen the clamp, and remove the bottom radiator hose.

6.1. Place a large pan under the radiator outlet hose.
6.2. Drain the hose outlet and hoses completely.

7. Remove the radiator bottom shield plate bolts (Figure 15-5, Page 15-5).

8. Remove the front frame bolts from the radiator guard (Figure 15-6, Page 15-5).

9. Remove the flanged locknuts from the right and left sides of the upper radiator mount bracket
(Figure 15-7, Page 15-6).

10. Remove the rear flanged bolts from the upper radiator mount bracket at the top of the frame
(Figure 15-8, Page 15-6).

Figure 15-5   Radiator Bottom Shield Plate Bolts Figure 15-6   Radiator Guard Front Bolts
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Radiator Removal, Continued:

11. Remove the two bolts, locknuts, and washers from the outside upper radiator mount bracket at the front
frame guard tube. Remove the brackets (Figure 15-9, Page 15-6).

12. Remove the two bolts and nylon locknuts from the top radiator guard (Figure 15-10, Page 15-6).

13. Loosen the clamp, and remove the upper vent hose from the radiator.

14. Loosen the clamp, and remove the top radiator hose.

15. Disconnect the electric fan connector.

16. Remove the two bolts, washers, and locknuts from the inside top front frame guard tube (Figure 15-11,
Page 15-7). See following NOTE and CAUTION.

NOTE: Slide the threaded end of the bolt only until it is flush with the frame. Removing the bolt completely
may allow the frame to shift and cause difficultly with new bolt alignment during installation.

Figure 15-7   Radiator Bracket Attachment Figure 15-8   Radiator Bracket Rear Frame Mount

Figure 15-9   Radiator Bracket Front Frame Mount Figure 15-10   Top Radiator Guard
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CAUTION

• Failure to remove the nut and make the bolt flush with the frame will result in damage to the
radiator when it is removed from the vehicle.

17. Push the back splash guard, and lift the radiator up, forward, and away from the vehicle. See following
NOTE.

NOTE: Ensure the rubber shock-mount frame grommets at the bottom of the radiator mount remain on the
vehicle frame.

Radiator Electric Fan and Shroud Removal
The electric fan is an assembly and must be replaced as an assembly.

1. Turn the key switch OFF, and remove the key. Set the park brake, and chock the wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
See General Warning, Section 1, Page 1-1.

3. Remove the front body. See Front Body Removal, Section 4, Page 4-5.
4. Locate the blue wire and black wire that extend from the fan motor. Disconnect the two-pin connector

from the wire harness.
5. Remove the four bolts from the fan shroud and radiator shroud. See following NOTE.

NOTE: Note the position of the electrical wiring and connector closest to the radiator fill spout.

6. Remove the electric fan assembly.

Radiator Electric Fan and Shroud Installation
1. Position the electric fan shroud on the aluminum radiator shroud so that the electrical wiring and con-

nector are just below the radiator fill spout.

2. Secure the fan shroud to the vehicle with four lock-patch bolts, and tighten the hardware to 4 ft-lb (5 N·m).
3. Connect the two-pin connector on the blue wire and black wire from the fan motor to the blue wire and

black wire that extend from the vehicle wire harness.
4. Install the front body. See Front Body Installation, Section 4, Page 4-5.
5. Connect the battery cables, positive (+) cable first, and tighten the hardware to 12 ft-lb (16 N·m). Coat

terminals with Battery Terminal Protector Spray (CCI P/N 1014305).

Figure 15-11   Top Front Frame Bolts
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RADIATOR INSTALLATION
1. Slide the radiator into place with the bottom in the aluminum frame channel.

2. Connect the top radiator hose and clamp.

3. Connect the bottom radiator hose and clamp.

4. Connect the electric fan wiring connector.

5. Connect the top radiator vent hose and clamp.

6. Install two new top front frame guard tube bolts, washers, and new locknuts at both inside locations
(Figure 15-11, Page 15-7). Tighten the hardware to 37 ft-lb (50 N·m).

7. Install the top radiator guard (Figure 15-10, Page 15-6). Tighten the bolts and nylon locknuts to 21 ft-lb
(28 N·m).

8. Install the left- and right-side radiator top brackets.

8.1. Install two new bolts, washers, and new locknuts to secure the radiator front frame brackets to the
frame tube (Figure 15-9, Page 15-6). Tighten the hardware to 37 ft-lb (50 N·m).

8.2. Install new bolts to secure the upper radiator mounting bracket to the frame (Figure 15-8,
Page 15-6). Tighten the hardware to 9 ft-lb (12.2 N·m).

8.3. Secure the radiator top bolts with new flanged locknuts (Figure 15-7, Page 15-6). Tighten the hard-
ware to 7 ft-lb (9.0 N·m).

9. Install the radiator guard.

9.1. Loosely secure all four bolts and washers around the bottom edge of the guard and the bottom
shield plate (Figure 15-5, Page 15-5).

9.2. Loosely secure all four guard front (black) bolts. Tighten the hardware to 125 in-lb (14 N·m).
9.3. Tighten all four bottom shield plate bolts to 28 in-lb (3 N·m).

10. Install the coolant reservoir. See Coolant Reservoir Installation on page 15-4.

11. Install the front body. See Front Body Installation, Section 4, Page 4-5.

12. Install the dashboard. See Dashboard Installation, Section 4, Page 4-4.

13. Connect the battery cables, positive (+) cable first, and tighten the hardware to 12 ft-lb (16 N·m). Coat
terminals with Battery Terminal Protector Spray (CCI P/N 1014305).

COOLANT PIPE WELDMENT (STEEL)

See General Warning, Section 1, Page 1-1.

COOLANT PIPE WELDMENT REMOVAL
1. Turn the key switch OFF, and place the Forward/Reverse handle in NEUTRAL. Remove the key. Chock

the rear wheels.

2. Disconnect the battery cables as instructed. See WARNING “To avoid unintentionally starting...” in
See General Warning, Section 1, Page 1-1.

3. Drain the radiator and reservoir. See following WARNING.
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ý WARNING

• Coolant reservoir and radiator are pressurized. Remove caps slowly to relieve pressure.

• Hot! Coolant system is pressurized. Do not remove radiator cap while engine is hot.

3.1. Place a large pan under the radiator drain valve.

3.2. Remove the engine block coolant plug from the rear of the engine (Figure 15-2, Page 15-2). See
following NOTE.

NOTE: Removing the block plug allows the coolant to drain completely and allows air to escape during the
fill process without forming an air lock to coolant flow.

3.3. Turn the drain valve at radiator counterclockwise one and one-half turns to drain the coolant from
the radiator. See following NOTE.

NOTE: The radiator drain valve does not have a drain STOP position. The valve will fall off the radiator if
turned more than one and one-half rotations.

3.4. Turn the drain valve on the engine counterclockwise to drain the coolant from the engine
(Figure 15-1, Page 15-2).

3.5. Drain all coolant from the radiator, and close the drain valve.

4. Place a large pan under each hose end for each coolant pipe.

4.1. Loosen the clamps and disconnect both hoses from the radiator output (engine inlet) hose coolant
pipe.

4.2. Loosen the clamps and disconnect both hoses from the radiator return (engine outlet) hose coolant
pipe.

4.3. Loosen the clamps and disconnect both hoses from the overflow coolant pipe.

5. Remove the bolt securing the front of the weldment to the vehicle frame.

6. Remove the two bolts securing the rear of the weldment to the vehicle frame.

7. Remove the bolt, washer, and clamp from each coolant pipe that is closest to the engine. Remove the
pipes.

8. Remove the clamps from the overflow coolant pipe, and remove the coolant pipe weldment.

COOLANT PIPE WELDMENT INSTALLATION

1. Position the coolant pipe weldment under the vehicle frame with the two adjacent ends closest to the
front of the vehicle.

2. Secure the front of the coolant pipe weldment to the vehicle frame with a bolt. Tighten the bolt to 21 ft-
lb (28 N·m).

3. Secure the rear of the coolant pipe weldment to the vehicle frame with two bolts. Tighten the bolts to 21
ft-lb (28 N·m).
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Coolant Pipe Weldment Installation, Continued:
4. Install a clamp and bolt on each end of the coolant pipe hose connections. Tighten the hardware to 21 ft-

lb (28 N·m).

5. Secure the engine coolant inlet hose (outlet from radiator) to the engine port.

6. Secure the engine coolant outlet hose (return to radiator) to the engine port.

7. Secure the radiator outlet (outlet from radiator) to the engine inlet coolant pipe.

8. Secure the radiator return (inlet to radiator) to the engine outlet coolant pipe.

9. Secure the overflow hose from the engine to the overflow pipe.

10. Secure the overflow pipe hose to the radiator overflow and reservoir T-connection.

11. Close the drain valves.

12. Fill the coolant system at the reservoir with the appropriate coolant mixture. Allow the coolant to fill until
it reaches the engine block coolant plug. See following NOTE.

NOTE: Use a mixture of 45% water and 55% propylene glycol with anti-corrosion additives.

13. Apply Loctite 567 Liquid Thread Sealer to the threads of the block coolant plug.

14. Install the engine block coolant plug and tighten to 12 ft-lb (16 N·m).

15. Fill the reservoir to the FULL mark with an appropriate coolant mixture, and check for leaks.

16. Install the reservoir cap.

17. Connect the battery cables, positive (+) cable first, and tighten terminals to 12 ft-lb (16 N·m). Coat ter-
minals with Battery Terminal Protector Spray (CCI P/N 1014305).

18. Start and run the engine until it reaches operating temperature and check for leaks.

19. Stop the engine, and allow the engine and coolant to cool.

20. If necessary, add coolant to the reservoir until the coolant level reaches the FULL mark. See following
WARNING.

ý WARNING

• Hot! Stop the engine and allow it to cool before removing cap. Hot steam or coolant will cause
burns.

• Coolant reservoir and radiator are pressurized. Remove caps slowly to relieve pressure.
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A
a-arm, lower

installation ........................................................7-17
removal ............................................................7-16

a-arm, upper
installation ........................................................7-16
removal ............................................................7-15

accelerator
cable (diesel vehicles)

installation ...............................................13b-22
removal ....................................................13b-21

cable (gasoline vehicles)
adjustment ...............................................13a-21
installation ...............................................13a-19
removal ....................................................13a-17

pedal
adjustment .....................................................5-2
installation .....................................................5-2
removal ..........................................................5-1

air canister (diesel vehicles)
installation ....................................................13b-26
removal ........................................................13b-26

air canister (gasoline vehicles)
installation ....................................................13a-28
removal ........................................................13a-27

air filter (diesel vehicles)
installation ....................................................13b-25
removal ........................................................13b-25

air filter (gasoline vehicles)
installation ....................................................13a-26
removal ........................................................13a-26

alternator (diesel vehicles)
installation ....................................................12b-13
removal ........................................................12b-12
testing ..........................................................11b-32

antifreeze
see coolant, engine

axle, rear
installation ......................................................14-10
removal ............................................................14-8

B
ball joint, lower

installation ........................................................7-17
removal ............................................................7-17

ball joint, upper
installation ........................................................7-16
removal ............................................................7-15

battery (diesel vehicles) .................................12b-20
charging ......................................... 12b-22, 12b-23
hydrometer test ..............................................11b-9

installation ....................................................12b-23
load test .......................................................11b-11
maintenance ................................................12b-21
mineral content ............................................12b-21
removal ........................................................12b-22
self-discharge ...............................................12b-21
storage .........................................................12b-23
testing ............................................................11b-9
vibration damage .........................................12b-21
voltage test ...................................................11b-10
water level ....................................................12b-21

battery (gasoline vehicles) ............................12a-16
charging ......................................... 12a-18, 12a-19
hydrometer test ..............................................11a-9
installation ....................................................12a-18
load test .......................................................11a-11
maintenance ................................................12a-16
mineral content ............................................12a-17
removal ........................................................12a-17
self-discharge ...............................................12a-17
storage .........................................................12a-18
testing ............................................................11a-9
vibration damage .........................................12a-17
voltage test ...................................................11a-10
water level ....................................................12a-17

bed lift circuit breaker (gasoline vehicles)
installation ...................................... 12a-15, 12b-19
removal .......................................... 12a-15, 12b-19
testing ............................................ 11a-40, 11b-46

bed lift motor
installation ..........................................................4-9
removal ..............................................................4-9

bed lift motor (gasoline vehicles)
testing ............................................ 11a-38, 11b-44

bed lift switch (gasoline vehicles)
installation ...................................... 12a-15, 12b-19
removal .......................................... 12a-14, 12b-18
testing ............................................ 11a-39, 11b-45

bed, cargo
installation ........................................................4-10
removal ............................................................4-10

belt, drive
see drive belt

belt, seat
see safety belt

body, front
components .......................................................4-2
installation ..........................................................4-5
removal ..............................................................4-5
repair ..................................................................4-2

box bed
see bed, cargo
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brakes
brake caliper, front

installation ..................................................... 6-7
removal ......................................................... 6-6

brake caliper, rear
installation ..................................................... 6-9
removal ......................................................... 6-8

brake disc and hub, front
installation ................................................... 6-14
removal ....................................................... 6-10

brake disc and pad
inspection ......................................................6-3

brake disc, rear
installation ................................................... 6-16
removal ....................................................... 6-15

brake fluid ........................................................ 10-6
brake line

inspection ......................................................6-2
brake line, front

installation ................................................... 6-17
removal ....................................................... 6-17

brake line, rear
installation ................................................... 6-19
removal ....................................................... 6-18

brake pad, front
installation ..................................................... 6-8
removal ......................................................... 6-6

brake pad, rear
installation ..................................................... 6-9
removal ......................................................... 6-8

brake pedal
adjustment .................................................... 5-4
inspection ......................................................6-1
installation ..................................................... 5-3
removal ......................................................... 5-3

brake reservoir
installation ................................................... 6-20
removal ....................................................... 6-20

brake system inspection .................................... 6-1
hydraulic brake system

bleeding ...................................................... 6-22
filling ............................................................ 6-20
purging ........................................................ 6-23

master cylinder
inspection ......................................................6-1
installation ................................................... 6-22
removal ....................................................... 6-21

park brake
see park brake

troubleshooting .................................................. 6-3

C
cable, accelerator

see accelerator, cable
cable, forward/reverse

adjustment ..................................................... 14-17
installation ...................................................... 14-17
removal .......................................................... 14-16

cable, governor
see governor cable

cable, park brake
see park brake, cable

camber
adjustment ....................................................... 7-11
measurement ................................................... 7-11

carburetor (diesel vehicles)
idle RPM adjustment ................................... 13b-22

carburetor (gasoline vehicles)
idle RPM adjustment ................................... 13a-24
jetting ............................................................. 13a-7
troubleshooting .............................................. 13a-7

carburetor solenoid (gasoline vehicles)
circuit testing ................................................ 11a-30
installation ...................................................... 12a-3
removal .......................................................... 12a-2

cargo bed
see bed, cargo

CAUTION
definition of ........................................................ 1-1

charge coil (gasoline vehicles) ..................... 12a-11
testing .......................................................... 11a-25
troubleshooting ............................................ 11a-25

choke cable (gasoline vehicles)
installation .................................................... 13a-27
removal ........................................................ 13a-26

circuit breaker (diesel vehicles)
installation ...................................................... 12b-4
removal .......................................................... 12b-3
testing .......................................................... 11b-32

circuit breaker, bed lift (gasoline vehicles)
installation .......................................12a-15, 12b-19
removal ...........................................12a-15, 12b-19

cleaning
seat .................................................................... 4-1
vehicle body ....................................................... 4-1

clutch inner cover (diesel vehicles)
installation .................................................... 13b-39
removal ........................................................ 13b-38

clutch inner cover (gasoline vehicles)
installation .................................................... 13a-40
removal ........................................................ 13a-40

clutch outer cover (diesel vehicles)
installation .................................................... 13b-37
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removal ........................................................13b-37
clutch outer cover (gasoline vehicles)

installation ....................................................13a-39
removal ........................................................13a-39

clutch, drive
see drive clutch

clutch, driven
see driven clutch

coil, charge (gasoline vehicles) .....................12a-11
coil, ignition (gasoline vehicles) ...................12a-11
column, steering

installation ..........................................................7-3
removal ..............................................................7-2

coolant reservoir (diesel vehicles)
installation ........................................................15-4
removal ............................................................15-3

coolant, engine (diesel vehicles)
change .............................................................15-1
level check ........................................... 10-13, 15-1

D
DANGER

definition of .........................................................1-1
dashboard

installation ..........................................................4-4
removal ..............................................................4-4

differential relay (diesel vehicles)
testing ..........................................................11b-18

differential relay (gasoline vehicles)
testing ..........................................................11a-17

differential, front
installation ........................................................14-6
lubrication

change .......................................................10-11
fill ...............................................................10-11
level check .................................................10-11

removal ............................................................14-4
differential, rear

installation ......................................................14-20
lubrication

change .......................................................10-11
level check .................................................10-11

removal ..........................................................14-19
diode, wire harness (diesel vehicles)

installation ....................................................12b-18
removal ........................................................12b-18
testing ..........................................................11b-24

diode, wire harness (gasoline vehicles)
installation ....................................................12a-14
removal ........................................................12a-13
testing ..........................................................11a-18

drive belt (diesel vehicles)
inspection .....................................................13b-30
installation ....................................................13b-30
removal ........................................................13b-30

drive belt (gasoline vehicles)
inspection .....................................................13a-31
installation ....................................................13a-32
removal ........................................................13a-31

drive clutch (diesel vehicles) .........................13b-28
assembly ......................................................13b-34
cleaning ........................................................13b-31
disassembly .................................................13b-32
inspection ....................................... 13b-31, 13b-34
installation ....................................................13b-34
removal ........................................................13b-31
troubleshooting ............................................13b-29

drive clutch (gasoline vehicles) ....................13a-30
assembly ......................................................13a-34
cleaning ........................................................13a-33
disassembly .................................................13a-34
inspection ....................................... 13a-33, 13a-34
installation ....................................................13a-36
removal ........................................................13a-32
troubleshooting ............................................13a-31

driven clutch (diesel vehicles) ......................13b-28
assembly ......................................................13b-37
disassembly .................................................13b-36
installation ....................................................13b-37
removal ........................................................13b-35

driven clutch (gasoline vehicles) ..................13a-30
assembly ......................................................13a-38
disassembly .................................................13a-37
installation ....................................................13a-38
removal ........................................................13a-36

driveshaft, front
installation ........................................................14-7
removal ............................................................14-6

driveshaft, rear
installation ......................................................14-12
removal ..........................................................14-11

E
engine (diesel vehicles)

installation ......................................................13b-4
removal ..........................................................13b-1
RPM adjustment ..........................................13b-22
RPM adjustment, high-speed .......................13b-24

engine (gasoline vehicles)
installation ......................................................13a-3
removal ..........................................................13a-1
RPM adjustment ..........................................13a-24
RPM adjustment, high-speed .......................13a-25
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engine governor arm
see governor arm, engine

engine oil
see oil, engine

exhaust system (diesel vehicles)
intermediate pipe

installation .................................................13b-7
removal .....................................................13b-6

exhaust system (gasoline vehicles)
intermediate pipe

installation .................................................13a-6
removal .....................................................13a-5

F
fan motor (diesel vehicles)

installation .................................................... 12b-17
removal ........................................................ 12b-17
testing .......................................................... 11b-23

fan relay (diesel vehicles)
testing .......................................................... 11b-19

fender, front
installation .......................................................... 4-5
removal .............................................................. 4-5

fender, rear
installation ........................................................ 4-10
removal ............................................................ 4-10

floor mat
installation ........................................................ 4-11
removal ............................................................ 4-11

fluid, brake .......................................................... 10-6
forward/reverse cable

adjustment .....................................................14-17
installation ......................................................14-17
removal ..........................................................14-16

forward/reverse shifter handle
installation ......................................................14-18
removal ..........................................................14-18

front body
see body, front

front differential
see differential, front

front drive gearcase coil (diesel vehicles)
testing .......................................................... 11b-31

front drive gearcase coil (gasoline vehicles)
testing .......................................................... 11a-25

front driveshaft
installation ........................................................ 14-7
removal ............................................................ 14-6

fuel filter (gasoline vehicles) ...........................13a-8
fuel filter, primary (diesel vehicles)

installation .................................................... 13b-11
removal ........................................................ 13b-10

fuel filter, secondary (diesel vehicles)
draining ...............................................10-13, 13b-9
installation .................................................... 13b-12
removal ........................................................ 13b-11

fuel gauge/hour meter (diesel vehicles)
fuel gauge circuit testing .............................. 11b-40
hour meter circuit testing ............................. 11b-41
installation .................................................... 12b-11
operation ...................................................... 12b-10
removal ........................................................ 12b-10

fuel gauge/hour meter (gasoline vehicles)
fuel gauge circuit testing .............................. 11a-34
hour meter circuit testing ............................. 11a-35
installation .................................................... 12a-10
operation ...................................................... 12a-10
removal ........................................................ 12a-10

fuel level sending unit (diesel vehicles)
installation .................................................... 13b-15
removal ........................................................ 13b-14
testing .......................................................... 11b-39

fuel level sending unit (gasoline vehicles)
installation .................................................... 13a-11
removal ........................................................ 13a-10
testing .......................................................... 11a-33

fuel pump (diesel vehicles)
circuit testing ................................................ 11b-37
installation .................................................... 13b-14
removal ........................................................ 13b-12
testing .......................................................... 12b-11

fuel pump (gasoline vehicles) ......................... 13a-8
fuel shut-off valve (gasoline vehicles) ......... 13a-16
fuel solenoid (diesel vehicles)

hold coil circuit testing ................................. 11b-37
installation ...................................................... 12b-3
pull coil circuit testing ................................... 11b-36
removal .......................................................... 12b-2

fuel system (diesel vehicles) ........................... 13b-9
fuel system (gasoline vehicles) ...................... 13a-7
fuel tank (diesel vehicles)

disposal ....................................................... 13b-19
installation .................................................... 13b-19
removal ........................................................ 13b-17
storage ......................................................... 13b-19

fuel tank (gasoline vehicles)
disposal ....................................................... 13a-14
installation .................................................... 13a-14
removal ........................................................ 13a-13
storage ......................................................... 13a-14

fueling instructions .......................................... 10-13
fuse (diesel vehicles)

installation ...................................................... 12b-6
removal .......................................................... 12b-6
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testing ..........................................................11b-11
fuse (gasoline vehicles)

installation ......................................................12a-6
removal ..........................................................12a-6
testing ..........................................................11a-11

G
gearcase

lubrication .......................................................10-11
gearcase coil

see front drive gearcase coil
glow plug circuit (diesel vehicles)

testing ..........................................................11b-34
governor arm, engine (gasoline vehicles)

installation ....................................................13a-24
removal ........................................................13a-24

governor arm, transmission (gasoline vehicles)
adjustment ...................................................13a-22

governor cable (gasoline vehicles)
installation ....................................................13a-21
removal ........................................................13a-20

governor guard (gasoline vehicles)
installation ....................................................13a-20
removal ........................................................13a-20

ground cables (diesel vehicles)
testing ..........................................................11b-12

ground cables (gasoline vehicles)
testing ..........................................................11a-12

H
half shaft

installation ........................................................14-3
removal ............................................................14-1

handle, forward/reverse shifter
installation ......................................................14-18
removal ..........................................................14-18

headlight (diesel vehicles)
bulb

installation ...............................................12b-15
removal ....................................................12b-14

switch
installation ...............................................12b-15
removal ....................................................12b-15
testing ......................................................11b-41

voltage testing ..............................................11b-42
headlight (gasoline vehicles)

bulb
installation ...............................................12a-12
removal ....................................................12a-12

switch
installation ...............................................12a-13
removal ....................................................12a-13
testing ......................................................11a-35

voltage testing ..............................................11a-36
high-temperature light circuit (diesel vehicles)

testing ..........................................................11b-33
hitch, receiver

installation ........................................................14-7
removal ............................................................14-7

hydrometer test (diesel vehicles) ....................11b-9
hydrometer test (gasoline vehicles) ...............11a-9

I
ignition (gasoline vehicles)

testing ..........................................................11a-27
ignition coil (gasoline vehicles) ....................12a-11
inspection

brake disc and pad .............................................6-3
brake line ...........................................................6-2
brake pedal ........................................................6-1
brake system ......................................................6-1
drive clutch (diesel vehicles) ........................13b-31
drive clutch (gasoline vehicles) ....................13a-33
master cylinder ...................................................6-1
park brake ..........................................................6-3

instrument panel (diesel vehicles)
installation .............................................. 4-4, 12b-5
removal .................................................. 4-2, 12b-4

instrument panel (gasoline vehicles)
installation .............................................. 4-4, 12a-5
removal .................................................. 4-2, 12a-4

intake hose, air (diesel vehicles)
installation ....................................................13b-27
removal ........................................................13b-26

intake hose, air (gasoline vehicles)
installation ....................................................13a-29
removal ........................................................13a-28

J
jetting, carburetor (gasoline vehicles) ............13a-7

K
key switch (diesel vehicles)

glow plug circuit testing ................................11b-15
installation ......................................................12b-6
on position testing ........................................11b-14
removal ..........................................................12b-6
starter circuit testing .....................................11b-13

key switch (gasoline vehicles)
installation ......................................................12a-6
removal ..........................................................12a-6
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starter circuit testing .................................... 11a-13
testing .......................................................... 11a-14

kill circuit, engine (gasoline vehicles)
testing .......................................................... 11a-29

kill wire, engine (gasoline vehicles)
testing .......................................................... 11a-27

L
low oil warning light

see oil warning light, low
lubrication

front differential
change ......................................................10-11
level check ................................................10-11

periodic lubrication schedule ........................... 10-4
rear differential

change ......................................................10-11
transmission

change ......................................................10-11
level check ................................................10-11

M
maintenance

battery (diesel vehicles) ...............................12b-21
battery (gasoline vehicles) ........................... 12a-16
periodic lubrication schedule ........................... 10-4
periodic service schedule ................................ 10-1

manifold (diesel vehicles)
installation ......................................................13b-7
removal ..........................................................13b-7

muffler
see also exhaust system

muffler (diesel vehicles)
installation ......................................................13b-8
removal ..........................................................13b-6

muffler (gasoline vehicles)
installation ......................................................13a-6
removal ..........................................................13a-5

N
neutral switch (diesel vehicles)

installation ......................................................12b-2
removal ..........................................................12b-2
testing .......................................................... 11b-30

neutral switch (gasoline vehicles)
installation ......................................................12a-2
removal ..........................................................12a-2
testing .......................................................... 11a-24

O
oil filter

change ............................................................. 10-7
hose installation (gasoline vehicles) ............ 13a-17
hose removal (gasoline vehicles) ................ 13a-17

oil warning light, low (diesel vehicles)
installation ...................................................... 12b-9
removal .......................................................... 12b-9
testing .......................................................... 11b-38

oil warning light, low (gasoline vehicles)
installation ...................................................... 12a-9
removal .......................................................... 12a-9
testing .......................................................... 11a-32

oil, engine ........................................................... 10-6
change ............................................................. 10-7
draining ............................................................ 10-7
level check ....................................................... 10-7
oil pressure ...................................................... 10-6
viscosity ......................................................... 10-11

outlet hose, air (diesel vehicles)
installation .................................................... 13b-28
removal ........................................................ 13b-28

outlet hose, air (gasoline vehicles)
installation .................................................... 13a-30
removal ........................................................ 13a-29

P
panel, instrument

see instrument panel
park brake

adjustment ....................................................... 6-23
cable

adjustment ...........................................5-5, 6-24
removal ......................................................... 5-5

cable, front
installation ................................................... 6-27
removal ....................................................... 6-26

equalizer
installation ................................................... 6-27
removal ....................................................... 6-26

frame pulley
installation ................................................... 6-29
removal ....................................................... 6-28

inspection .......................................................... 6-3
pedal

installation ............................................5-4, 6-28
removal ................................................5-4, 6-28

pulley
installation ................................................... 6-29
removal ....................................................... 6-28
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wheel cable
installation ......................................... 6-25, 6-26
removal .............................................. 6-24, 6-25

pedal, accelerator
see accelerator, pedal

pedal, brake
see brakes

periodic lubrication schedule ............................10-4
periodic service schedule ..................................10-1
pump, fuel (diesel vehicles)

installation ....................................................13b-14
removal ........................................................13b-12

pump, fuel (gasoline vehicles) ........................13a-8

R
rack and pinion

assembly ............................................................7-9
disassembly .......................................................7-5
installation ..........................................................7-4
removal ..............................................................7-3

radiator (diesel vehicles)
coolant pipe

installation ...................................................15-9
removal ........................................................15-8

electric fan and shroud
installation ...................................................15-7
removal ........................................................15-7

installation ........................................................15-8
removal ............................................................15-4

rear axle
installation ......................................................14-10
removal ............................................................14-8

rear driveshaft
installation ......................................................14-12
removal ..........................................................14-11

rear wheel bearing
see wheel bearing

receiver hitch
installation ........................................................14-7
removal ............................................................14-7

relay, accessory (diesel vehicles)
installation ......................................................12b-2
removal ..........................................................12b-2

relay, accessory (gasoline vehicles)
installation ......................................................12a-2
removal ..........................................................12a-2

relay, differential (diesel vehicles)
installation ......................................................12b-2
removal ..........................................................12b-2

relay, differential (gasoline vehicles)
installation ......................................................12a-2
removal ..........................................................12a-2

relay, start (diesel vehicles)
installation ......................................................12b-2
removal ..........................................................12b-2

relay, start (gasoline vehicles)
installation ......................................................12a-2
removal ..........................................................12a-2

reservoir, coolant
see coolant reservoir

reverse buzzer (diesel vehicles)
installation ......................................................12b-7
limit switch

installation .................................................12b-8
removal ......................................................12b-8
testing ......................................................11b-35

removal ..........................................................12b-7
testing ..........................................................11b-36

reverse buzzer (gasoline vehicles)
installation ......................................................12a-7
limit switch

installation .................................................12a-8
removal ......................................................12a-8
testing ......................................................11a-29

removal ..........................................................12a-7
testing ..........................................................11a-30

ROPS (roll-over protective structure)
installation ..........................................................4-6
removal ..............................................................4-6

RPM adjustment (diesel vehicles)
high-speed ...................................................13b-24
idle ...............................................................13b-22

RPM adjustment (gasoline vehicles)
high-speed ...................................................13a-25
idle ...............................................................13a-24

S
safety

general warning .................................................1-1
safety belt

installation ..........................................................4-8
removal ..............................................................4-8

seat
adjustment .........................................................4-7
installation ..........................................................4-7
removal ..............................................................4-7

seat belt
see safety belt

seat frame
installation ..........................................................4-7
removal ..............................................................4-7

serial number, vehicle ..........................................3-1
service schedule

see periodic service schedule
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see also periodic lubrication schedule
shock absorber

see suspension, front and suspension, rear
solenoid, fuel (diesel vehicles)

installation ......................................................12b-3
removal ..........................................................12b-2

spark plug (gasoline vehicles)
gap adjustment ..............................................13a-7

specifications
vehicle ............................................................... 2-1

start relay (diesel vehicles)
testing .......................................................... 11b-17

start relay (gasoline vehicles)
testing .......................................................... 11a-15

starter control circuit (diesel vehicles)
testing .......................................................... 11b-15

starter control circuit (gasoline vehicles)
testing .......................................................... 11a-14

steering
a-arm, lower

installation ................................................... 7-17
removal ....................................................... 7-16

a-arm, upper
installation ................................................... 7-16
removal ....................................................... 7-15

ball joint, lower
installation ................................................... 7-17
removal ....................................................... 7-17

ball joint, upper
installation ................................................... 7-16
removal ....................................................... 7-15

rack and pinion
assembly ....................................................... 7-9
disassembly .................................................. 7-5
installation ..................................................... 7-4
removal ......................................................... 7-3

steering column
installation .......................................................... 7-3
removal .............................................................. 7-2

steering upright
installation ........................................................ 7-19
removal ............................................................ 7-13

steering wheel
installation .......................................................... 7-2
removal .............................................................. 7-1

storage
vehicle storage .................................................. 3-2

suspension, front
camber

adjustment .................................................. 7-11
measurement ..............................................7-11

shock absorber
installation ................................................... 7-19
removal ....................................................... 7-18

steering upright
installation ................................................... 7-19
removal ....................................................... 7-13

toe-in adjustment ............................................. 7-12
toe-in measurement ......................................... 7-12

suspension, rear
shock absorber

installation ..................................................... 9-2
removal ......................................................... 9-1

swing arm
installation ..................................................... 9-3
removal ......................................................... 9-2

switch, bed lift (gasoline vehicles)
installation .......................................12a-15, 12b-19
removal ...........................................12a-14, 12b-18

switch, neutral (diesel vehicles)
installation ...................................................... 12b-2
removal .......................................................... 12b-2

switch, neutral (gasoline vehicles)
installation ...................................................... 12a-2
removal .......................................................... 12a-2

T
12-volt power point (diesel vehicles)

testing .......................................................... 11b-39
12-volt power point (gasoline vehicles)

testing .......................................................... 11a-32
test procedures (diesel vehicles)

1 – battery ...................................................... 11b-9
2 – fuse ........................................................ 11b-11
3 – ground cables ........................................ 11b-12
4 – key switch (starter circuit) ...................... 11b-13
5 – key switch (on position) ......................... 11b-14
6 – key switch (glow plug circuit) ................. 11b-15
7 – starter control circuit .............................. 11b-15
8 – start relay ............................................... 11b-17
9 – differential relay ..................................... 11b-18
10 – fan relay ............................................... 11b-19
11 – thermostat switch ................................. 11b-20
12 – fan motor ............................................. 11b-23
13 – wire harness diodes ............................. 11b-24
14 – neutral switch ....................................... 11b-30
15 – wire continuity ...................................... 11b-31
16 – front drive gearcase coil ...................... 11b-31
17 – alternator ............................................. 11b-32
18 – circuit breaker ...................................... 11b-32
19 – high-temperature light circuit ............... 11b-33
20 – glow plug circuit ................................... 11b-34
21 – reverse buzzer limit switch .................. 11b-35
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22 – reverse buzzer .....................................11b-36
23 – fuel solenoid pull coil circuit .................11b-36
24 – fuel solenoid hold coil circuit ................11b-37
25 – fuel pump circuit ...................................11b-37
26 – low oil warning light ..............................11b-38
27 – 12-volt power point ...............................11b-39
28 – fuel level sending unit ..........................11b-39
29 – fuel gauge ............................................11b-40
30 – hour meter ............................................11b-41
31 – headlight switch ...................................11b-41
32 – headlight ..............................................11b-42

test procedures (gasoline vehicles)
1 – battery ......................................................11a-9
2 – fuse ........................................................11a-11
3 – ground cables ........................................11a-12
4 – key switch (starter circuit) .......................11a-13
5 – key switch (accessory terminal) .............11a-14
6 – starter control circuit ...............................11a-14
7 – start relay ...............................................11a-15
8 – differential relay ......................................11a-17
9 – wire harness diodes ...............................11a-18
10 – neutral switch (transmission) ................11a-24
11 – wire continuity ......................................11a-25
12 – front drive gearcase coil .......................11a-25
13 – charge coil ............................................11a-25
14 – voltage regulator ..................................11a-26
15 – ignition spark ........................................11a-27
16 – engine kill circuit ...................................11a-27
17 – kill wire .................................................11a-28
18 – key switch (engine kill circuit) ...............11a-29
19 – reverse buzzer limit switch ...................11a-29
20 – reverse buzzer .....................................11a-30
21 – carburetor solenoid circuit ....................11a-30
22 – low oil warning light ..............................11a-32
23 – 12-volt power point ...............................11a-32
24 – fuel level sending unit ..........................11a-33
25 – fuel gauge ............................................11a-34
26 – hour meter ............................................11a-35
27 – headlight switch ...................................11a-35
28 – headlight ..............................................11a-36
29 – bed lift motor .......................... 11a-38, 11b-44
30 – bed lift switch ......................... 11a-39, 11b-45
31 – bed lift circuit breaker ............. 11a-40, 11b-46

test procedures, index of (diesel vehicles) ....11b-8
test procedures, index of (gasoline vehicles) 11a-8
thermostat switch (diesel vehicles)

installation ....................................................12b-16
removal ........................................................12b-16
testing ..........................................................11b-20

throttle
see accelerator, pedal

tire
installation ..........................................................8-2
removal ..............................................................8-2

torque converter (diesel vehicles) ................13b-28
torque converter (gasoline vehicles) ............13a-30
transmission

installation ......................................................14-14
lubrication

change .......................................................10-11
fill ...............................................................10-12
level check .................................................10-11

removal ..........................................................14-12
transmission governor arm

see governor arm, transmission
troubleshooting

brake system ......................................................6-3
clutches (diesel vehicles) .............................13b-29
clutches (gasoline vehicles) .........................13a-31
diode troubleshooting guide (gasoline vehicles) 11a-18
troubleshooting guide (diesel vehicles) ..........11b-1
troubleshooting guide (gasoline vehicles) ......11a-1

V
v-belt (diesel vehicles)

installation ....................................................12b-13
removal ........................................................12b-12

voltage regulator (gasoline vehicles)
installation ......................................................12a-4
removal ..........................................................12a-3
testing ..........................................................11a-26

W
WARNING

definition of .........................................................1-1
wheel

installation ..........................................................8-2
removal ..............................................................8-2

wheel bearing
installation ......................................................14-20
removal ..........................................................14-20

wheel, steering
installation ..........................................................7-2
removal ..............................................................7-1

wire continuity (diesel vehicles)
testing ..........................................................11b-31

wire continuity (gasoline vehicles)
testing ..........................................................11a-25

wire harness diode (diesel vehicles)
installation ....................................................12b-18
removal ........................................................12b-18

wire harness diode (gasoline vehicles)
installation ....................................................12a-14
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removal ........................................................ 12a-13
wiring diagram (diesel vehicles) .....................11b-6
wiring diagram (gasoline vehicles) .................11a-6
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