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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 Carryall 1500 two-wheel drive vehicles,
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 to assist its distributors and dealers in continually updating their service knowledge and
facilities so they can provide prompt and efficient service for vehicle owners. Regional technical representatives,
vehicle service seminars, periodic service bulletins, maintenance and service manuals, and other service publications
also represent Club Car’s continuing commitment to customer support.

Club Car offers a full line of training and continuing education classes for technicians who want to learn more about
our products. For more information, contact your local dealer or Club Car's Technical Services department for a

list of upcoming classes.

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, please contact your nearest authorized
Club Car dealer or distributor for assistance.

To find your local authorized Club Car dealer, visit www.clubcardealer.com, call 1-800-ClubCar (258-2227), or scan
this Quick Response (QR) code to be taken to the Club Car dealer locator. Refer to Figure 1. Download a QR code
reader such as RedLaser or Barcode Scanner to your cell phone or tablet.

If you would prefer to write to us, direct your letter to: Club Car LLC, Attention: Marketing Services, P.O. Box 204658,
Augusta, Georgia 30917-4658 USA.

Dealer Locator QR Code

O 0
[=]

Copyright © 2019 Club Car, LLC
Club Car is a registered trademark of Club Car, LLC
This manual effective July, 2020
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FOREWORD
TECHNICAL PUBLICATION CUSTOMER SATISFACTION ONLINE SURVEY

Let your voice be heard!

Please participate in the Technical Publication customer satisfaction online survey.

This survey takes less than five minutes to complete and your responses will help examine current performance
and identify areas for future improvement.

Our top priority is to provide timely, accurate, and user friendly manuals.

The online survey can be found at http.://bit.ly/1w9uFMh or using the QR Code below.

Online Survey QR Code
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A WARNING

* Read Safety on page 1-1 before attempting any service on the 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 is continually working
to further improve its vehicles and other products. These improvements may affect servicing procedures.
Any madification and/or significant change in specifications or procedures will be forwarded to all Club Car
dealers and will, when applicable, appear in future editions of this manual.

Club Car reserves the right to change specifications and designs at any time without notice and without the
obligation of making changes to units previously sold.

There are no warranties expressed or implied in this manual. See the limited warranty found in the vehicle
Owner’s Manual.
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SECTION 1 — SAFETY

SAFETY DETAILS

A WARNING

* This owner’s manual should be read completely before attempting to drive or service the vehicle.
Failure to follow the instructions in this manual could result in property damage, severe personal
injury, or death.

PERSONAL SAFETY

It is important to note that some vital statements throughout this manual and on the decals affixed to the vehicle are
preceded by the words DANGER, WARNING, or CAUTION. For your protection, we recommend that you take special
notice of these safety precautions. Safety precautions are essential and must be followed.

If any of the operation or warning decals on the vehicle become damaged, have been removed, or cannot be easily
read, they should be replaced immediately to avoid possible property damage, personal injury, or death. Contact
your dealer.

A DANGER

¢« A DANGER indicates an immediate hazard that will result in severe personal injury or death. The
color associated with Danger is RED.

A WARNING

* A WARNING indicates an immediate hazard that could result in severe personal injury or death.
The color associated with Warning is ORANGE.

A CAUTION

* A CAUTION with the safety alert symbol indicates a hazard or unsafe practice that could result in
minor personal injury. The color associated with Caution is YELLOW.

MACHINE SAFETY
CAUTION

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

A CAUTION, without the safety alert symbol, is intended for machine and property safety. It is used throughout this
manual followed by specific instructions to prevent machine or property damage. Failure to follow these CAUTION
messages could result in machine or property damage.

INFORMATION

NOTE: Instructions that clarify steps, procedures, or other information in this manual.
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General Warnings SAFETY

GENERAL WARNINGS

The following safety statements must be heeded whenever the vehicle is being operated, repaired, or serviced. Other
specific safety statements appear throughout this manual and on the vehicle.

A 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.

¢ Gasoline — 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 that can quickly accumulate in an enclosed cab. Do
not run the engine in a parked vehicle without proper cab ventilation. Move to fresh air if you feel
nausea, headache, dizziness, drowsiness or weakness.

¢ The vehicle will not provide protection from lightning, flying objects, or other storm-related hazards.
If caught in a storm while driving this vehicle, exit the vehicle and seek shelter in accordance with
applicable safety guidelines for your location.

* Do not weld to a wheel or rim until the tire is completely removed. Inflated tires can generate a gas
mixture with the air that can be ignited by high temperatures from welding procedures performed on
the wheel or rim. Removing the air or loosening the tire on the rim (breaking the bead) will NOT
eliminate the hazard. This condition can exist whether tires are inflated or deflated. The tire MUST
be completely removed from the wheel or rim prior to welding the wheel or rim. Failure to comply
will result in death or serious injury.

A 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.

* This vehicle is not intended to be used where risk of falling objects exist. If your vehicle will be used in
such an environment, contact your local dealer.

¢ Do not leave children unattended on vehicle.

* No more than one person per bucket seat at one time. No more than two persons per bench seat at
one time. Do not allow people to ride in any part of the vehicle that is not equipped with a seat. Do not
allow a passenger to hold a child in his or her lap while the vehicle is moving.

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

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

¢ Any modification or change to the vehicle that affects the electrical system, stability or handling
of the vehicle, or increases maximum vehicle speed beyond factory specifications, could result in
severe personal injury or death.

WARNING CONTINUED ON NEXT PAGE
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SAFETY General Warnings

A WARNING

¢ Check the vehicle for proper location of all vehicle safety and operation decals and make sure they are
in place and are easy to read.

* For vehicles with cargo beds, remove all cargo (including accessories) before raising the bed or
servicing the vehicle. Ensure that the safety catch 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.

¢ 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.

* To avoid unintentionally starting the vehicle, disconnect battery and spark plug wires. See
Disconnecting the Battery on page 1-4.

¢ 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.

* Use insulated tools when working near batteries or electrical connections. Use extreme caution to
avoid shorting of components or wiring.
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General Warnings SAFETY

DISABLING THE VEHICLE

Set the park brake.

Turn the key switch OFF and remove the key.

Place the Forward/Reverse control in the NEUTRAL position.

In addition, chock the wheels if servicing or repairing the vehicle.

PoOoDdD~

DISCONNECTING THE BATTERY

Disable the vehicle. See Disabling the Vehicle on page 1-4.

Remove positive terminal cover.

Disconnect the battery cables, negative () cable first, as shown (Figure 1-1).
Disconnect the spark plug wire(s) from the spark plug(s).

oD~

CONNECTING THE BATTERY

Connect the battery cables, positive (+) cable first.

Tighten battery terminals to 41 in-lb (4.3 N-m).

Coat terminals with Battery Terminal Protector Spray to minimize corrosion.
Attach positive terminal cover.

Connect the spark plug wire(s) to the spark plug(s).

ok o=

(Viewed from driver side of vehicle)
1. Remove positive terminal cover.

2. Remove negative battery cable.
3. Remove positive battery cable.
Connect battery cables in reverse order.

3167

Figure 1-1 Top-Post Battery Cable Removal-Gasoline
Vehicles
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SAFETY General Warnings

RECYCLING LEAD-ACID BATTERIES
A WARNING

* Lead-acid batteries contain lead (Pb), other metals, acids and other compounds. If improperly handled,
they can contaminate both water and soil, causing environmental damage and personal injury.

Lead-acid batteries are identified by the symbol shown below and should be properly recycled (Figure 1-2). They
cannot be disposed as municipal waste and must be collected separately. Responsibility for environmental protection
must be shared, not only by the manufacturers of the batteries, but by people who use the batteries as well. Please
contact your nearest dealer for information on how to properly recycle your batteries.

1403
Figure 1-2 Dispose of Lead-acid Batteries Properly
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General Warnings SAFETY

INTERNATIONAL SAFETY SYMBOLS ON BATTERIES

Anyone using, repairing, or servicing the vehicle must understand and heed the safety symbols on the vehicle battery
or batteries.

©®®®A A
& ® O (e)

® O

1. Shield eyes. 3. No smoking, no open flames, no sparks. 5. Battery acid hazard.
2. Read and follow operating instructions. 4. Keep away from children. 6. Explosive gas hazard.

Refer to General Warnings for more information.

1642
Figure 1-3 International Safety Symbols on Batteries
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SECTION 2 — VEHICLE SPECIFICATIONS

VEHICLE SPECIFICATIONS

NOTE: Club Car, LLC reserves the right to change specifications and design of its vehicles at any time without notice

and without obligation to make these changes on units previously sold.

SPECIFICATIONS

CARRYALL 1500
2-WHEEL DRIVE

POWER SOURCE

Engine:(Kawasaki) 4-cycle OHV, 675 cc, 20.1 Engine Horsepower (15.0 kW) rated @ 3400 RPM (per SAE J1349),
twin-cylinder, air-cooled, with pressure lubrication system

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

Battery: 12-volt, Top-Post Battery

Governor: Internal to engine, centrifugal ball

Ignition: Transistorized magneto

Transmission: Forward and reverse with neutral (5.39:1 forward, 7.79:1 reverse)

Electrical system: 12 volt, 525 CCA, 85 minute reserve capacity

Gasoline Vehicle Electrical Charging System: 13-amp charging capacity (with built-in generator), 50-amp
charging capacity (with alternator accessory)

Torque converter: Automatic, variable-speed, dry type

STEERING/SUSPENSION/BRAKES

Suspension:
Front: Independent double A-arms with coil-over shock absorbers
Rear: Semi-independent four-link suspension with coil-over shock absorbers

Steering: Self-adjusting rack and pinion, Ackerman

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

BODY/CHASSIS

Frame/Chassis: Box tube aluminum

Side and rear body: Plastic

Cargo bed: Powder-coated steel or aluminum

Front body: Molded-in color

Tires: Turf: 23 x 10.5 — 12 front and 24 x 12 — 12 rear; tubeless, 4-ply rated
Improved Surface: 23 x 10.5 — 12 front and rear; tubeless, 6-ply rated

Optional All Terrain: 25 x 11 — 12 front and rear; tubeless, 4-ply rated load range
Optional Mud: 25 x 11 — 12 front and rear; tubeless, 6-ply rated load range

DIMENSIONS/WEIGHT

NOTE: Items marked with an asterisk (*) indicate approximate values.

*Overall length (box bed configuration, without brush guard):

124.6 in. (316.5 cm)

Overall width:

60 in. (152.4 cm)

TABLE CONTINUED ON NEXT PAGE
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Vehicle Specifications VEHICLE SPECIFICATIONS

CARRYALL 1500
2-WHEEL DRIVE

SPECIFICATIONS

*Overall height

with 23 inch tires and Standard Capacity: 52.6 in. (133.5 cm)
with 23 inch tires and 3/4 Ton option: 52.6 in. (133.5 cm)
with 25 inch tires: 53.4in. (135.5 cm)
*Overall height (with factory-ordered ROPS option):
with 23 inch tires and Standard Capacity: 77.9in. (197.8 cm)
with 23 inch tires and 3/4 Ton option: 76.9 in. (195.3 cm)
with 25 inch tires: 78.6 in. (199.6 cm)
Wheelbase 88.7 in. (225.3 cm)
Ground clearance
(under differential) with 23 inch tires: 7.28 in. (18.5 cm)
with 25 inch tires: 8.27 in. (21.0 cm)
Front and rear wheel tread 48.8 in. (124 cm)
Forward speed (maximum) 19 mph

P (30.5 km/h)
Governed RPM 3825
Turning radius 13 ft. (3.9 m)
Load bed height
with 23 inch tires and Standard Capacity: 32.7 in. (83.0 cm)
with 23 inch tires and 3/4 Ton option: 31.7 in. (80.5 cm)
with 25 inch tires: 33 in. (83.8 cm)

48.8 x 49.8 x 10.9 in.
(124 x 126.5 x 27.7 cm)
15.3 cubic feet
(34.32 cubic meter)

Load bed size (box bed inside dimensions)

Vehicle weight

standard vehicle (not equipped with ROPS): 1150 Ib (521.6 kg)
vehicle equipped with factory-ordered ROPS option: 1225 Ib (556 kg)
Maximum cargo capacity (bed load, trailer tongue weight, and accessories; level surface only)

Standard Capacity: 1050 Ib (476 kg)
3/4 Ton Option: 1500 Ib (680 kg)
Vehicle rated capacity (occupants, bed load, trailer tongue weight, and accessories; level surface only)

Standard Capacity: 1450 Ib (658 kg)
3/4 Ton Option: 1900 Ib (862 kg)
Maximum gross vehicle weight (fully loaded vehicle, including accessories)

Standard Capacity: 2612 Ib (1185 kg)
3/4 Ton Option (towing not allowed when cargo load exceeds 1050 Ib (476 kg)): 3062 Ib (1389 kg)
Maximum gross vehicle combination weight (fully loaded vehicle, including accessories and gross trailer weight)

Standard Capacity: 3912 Ib (1774 kg)
3/4 Ton Option (towing not allowed when cargo load exceeds 1050 Ib (476 kg)): 3912 Ib (1774 kg)
Standard seating capacity 2

LIQUID CAPACITIES

TABLE CONTINUED ON NEXT PAGE
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VEHICLE SPECIFICATIONS

Vehicle Specifications

SPECIFICATIONS

CARRYALL 1500
2-WHEEL DRIVE

Engine crankcase with filter: SAE 10W-30, API classification SJ

1qt. and 190z (1.5L)

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)

Brake fluid: DOT 5 (silicone) brake fluid

8 0z (240 mL)

Fuel tank: unleaded gasoline

6.5 gallons (24.6 L)

TIRE PRESSURE

Turf:
Kenda Super Turf 23 x 10.5 — 12 front
Kenda Super Turf 24 x 12 — 12 rear

Front: 10 psig (68.9 kPa)
Rear: 20 psig (137.9 kPa)

Improved Surface:
Carlisle 23 x 10.5 - 12

24 to 28 psig
(165.5 to 193.0 kPa)

All-terrain tread:
Kenda Terra Trac K502 25 x 11 — 12

20 to 22 psig
(137.9 to 151.7 kPa)
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SECTION 3 — GENERAL INFORMATION
A DANGER

¢ See General Warnings, Section 1, Page 1-2.

A WARNING

* See General Warnings, Section 1, Page 1-2.

Throughout this manual, important features unique to each model are highlighted. The manufacturer recommends the
owner/operator read and understand this manual and pay special attention to features specific to their vehicle(s).

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

1. Hood 2. Fuel Fill Cap 3. Cargo Bed 4. Bed Lift Latch — vehicles with manual (standard) bed lift only 5. Engine Compartment, Battery, Fuel Tank
(under seat; for four—passenger model, engine compartment is under rear seat) 6. Seat 7. Brake Fluid Reservoir (under hood)
2526

Figure 3-1 Vehicle Components
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Model Identification GENERAL INFORMATION

MODEL IDENTIFICATION

The serial number of each vehicle is printed on a bar code decal mounted either below the passenger side cup holder
or above the accelerator or brake pedal (Example: PH0901-583947) (Figure 3-2).

The two letters (1) at the beginning of the serial number indicate the vehicle model. The following four digits (2)
indicate the model year and production week during which the vehicle was built. The six digits (3) following the hyphen
represent the unique sequential number assigned to each vehicle built within a given model year. See following NOTE.

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

A 17-digit Product Information Number (PIN) is included on this vehicle in the engine compartment, on the
frame above the battery (Figure 3-3). This number may be used to register the vehicle where required.

Build Code: The build code (4) is a five-digit number that appears on the vehicle serial number decal. The build code
exists to enable the user to identify the correct owner's manual for a vehicle. This owner's manual is valid for the build
code range indicated on the back cover of this owner's manual.

IDENTIFICATION NUMBERS

Write your vehicle model number, model serial number and engine serial number on the lines provided below. If
needed, give these numbers to your dealer when you need parts or information for your vehicle. Make a record of
the numbers. Keep the record and your Manufacturer’s Statement of Origin in a safe place. If the vehicle is stolen,
report the numbers to your local law enforcement agency.

Vehicle Model and Type

Vehicle Serial Number (Figure 3-2)

Year of Build (Figure 3-2)

Vehicle PIN Number (Figure 3-3)

ROPS Serial Number (If Equipped)
(Figure 3-4)

Engine Serial Number (Figure 3-5)

Differential Serial Number (Figure 3-6)
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Model Identification

GENERAL INFORMATION

SERIAL NUMBER

PH0901-123456

ASSEMBLED IN USA

BC54679

2559

1400

Figure 3-3 Product Information Number (PIN) Location

Figure 3-2 Serial Number Decal with the Vehicle Build
Code

830

2474

Figure 3-5 Gasoline Engine Serial Number Location

Figure 3-4 ROPS Serial Number Location (If Equipped)

Page 3-3
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Storage GENERAL INFORMATION

2703
Figure 3-6 Differential Serial Number Location

STORAGE

See General Warnings on page 1-2.

A 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.

A 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.

¢ Turn fuel shut-off valve to the closed (OFF) position (Figure 3-7).

¢ Do not attempt to charge frozen batteries or batteries with bulged cases. Discard the battery. Frozen
batteries can explode.
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GENERAL INFORMATION Storage

A CAUTION

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

1. Fuel Shut-off Valve

2. Closed (OFF)

3. Open (ON)

NOTE: When selecting valve position, ensure that it is fully
opened or fully closed.

449

Figure 3-7 Fuel Shut-off Valve

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. If the battery is dead, see
Using A Booster Battery (Jump Starting) on page 3-8.

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

4. Prepare the fuel tank.

4.1. Fill the tank with fresh fuel.

4.2. Following the 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 carburetor.

4.3. Disconnect the fuel vent line from the fuel tank vent nipple (Figure 10-12).

44. Plug the fuel tank vent nipple so that it is air tight. The manufacturer 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.

6. Change engine oil. See Engine Oil and Filter Change on page 10-7.
Disconnect battery and spark plug wires.See Disconnecting the Battery on page 1-4.

8. The battery should be clean and free of corrosion. Wash the battery top and terminals with a solution of baking
soda and water (1 cup (237 mL) baking soda per 1 gallon (3.8 L) of water). Rinse the solution off the battery.
Do not allow this solution to enter the battery. Let the terminals dry and then coat them with Battery Terminal
Protector Spray.

9. Adjust the tires to the recommended tire pressure. See Vehicle Specifications on page 2-1.

N
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Lifting The Vehicle GENERAL INFORMATION

10.
11.
12.

Perform semiannual periodic lubrication. See Periodic Lubrication Schedule on page 10-4.
Thoroughly clean the front body, rear body, seats, cargo bed, engine compartment, and underside of vehicle.
Do not engage the park brake. Chock the wheels to prevent the vehicle from rolling.

RETURNING THE STORED VEHICLE TO SERVICE

1.

2.

21.
2.2.

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

Restore the fuel system to operation (Figure 10-12).
Remove the plug from the fuel tank vent.
Connect the vent tube to the fuel tank vent.

Connect battery and spark plug wires
See Connecting the Battery on page 1-4.

Completely open the fuel shut-off valve (Figure 3-7). Ensure 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.

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 (all vehicles) and the engine starts. Turn the engine off. See
following NOTE.

NOTE: Due to the oil added to the gasoline engine in preparation for storage, the engine may smoke excessively for a

6.

short time when it is run for the first time after storage.

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

LIFTING THE VEHICLE

See General Warnings on page 1-2.

LIFTING ONLY THE FRONT

ok 0N

Place vehicle on a level surface.

Chock the rear wheels.

Disconnect battery. See Disconnecting the Battery on page 1-4.
If removing wheel, loosen the front wheel lug nuts.

Lift front of vehicle and support on jack stands (Figure 3-8, Page 3-7). See WARNING “Lift only one end...” in
General Warnings on page 1-2.
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AWD vehicle shown; 2—wheel drive vehicle uses same jack stand
placement
1890

Figure 3-8 Front Jack Stand Placement

LIFTING ONLY THE REAR

Place vehicle on a level surface.
Chock the front wheels.

If removing wheel, loosen the rear wheel lug nuts.

ok o=

General Warnings on page 1-2.

Disconnect battery. See Disconnecting the Battery on page 1-4.

2572
Figure 3-9 Rear Jack Stand Placement

Lifting The Vehicle

Lift rear of vehicle and support on jack stands (Figure 3-9, Page 3-7). See WARNING “Lift only one end...” in
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Using A Booster Battery (Jump Starting) GENERAL INFORMATION

LIFTING THE ENTIRE VEHICLE
A WARNING

* To place vehicle on four jack stands, lift only one end of the vehicle at a time. Use a suitable lifting
device (chain hoist or hydraulic floor jack) with 1000 Ib (454 kg) minimum lifting capacity. Do not use
the lifting device to hold vehicle in the raised position. Use approved jack stands of proper weight
capacity to support the vehicle.

Place vehicle on a level surface.

Disconnect battery. See Disconnecting the Battery on page 1-4.

Chock the front or rear wheels and loosen the lug nuts.

If removing wheels, loosen the lug nuts.

Release the park brake and lift the front of the vehicle with a chain hoist or floor jack. See preceding WARNING.
Place jack stands under the outer front frame and lower onto stands (Figure 3-8, Page 3-7).

Position jack under rear differential and lift rear of vehicle. Ensure the vehicle is not pulled off the front jack
stands while lifting the rear. See following WARNING.

A WARNING

No ok~

¢ To prevent possible injury from pulling the vehicle off the front jack stands while lifting the rear,
perform the following:

— Position floor jack wheels in the direction the jack will roll as the rear of the vehicle rises.
— Ensure the wheels of the jack are able to roll freely without obstruction.

8. Once vehicle is level, place jack stands under the rear axle tubes and lower onto stands.

USING A BOOSTER BATTERY (JUMP STARTING)

A WARNING

* 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.

¢ When jumping from a booster battery make final connection (negative) at engine frame.

¢ Do not jump start or charge a frozen or damaged battery. Unplug charger before connecting or
disconnecting cables to the battery. Never lean over battery while boosting, testing, or charging.

If it is necessary to use a booster battery to start the engine, BE CAREFUL!

1. Turn the key switch to the OFF position. Place the Forward/Reverse handle in the NEUTRAL position, engage
the park brake, and chock the wheels.

2. Ensure the booster battery is 12-volt. See following NOTE.
NOTE: A starting battery is recommended but a deep cycle battery can be used if necessary.

3. Access the engine compartment by raising the cargo bed. See WARNING “For vehicles with cargo beds...” in
General Warnings on page 1-2.

4. Locate the vehicle battery on the driver’s side of the vehicle under the cargo bed (Figure 3-10).
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GENERAL INFORMATION Using A Booster Battery (Jump Starting)

5. Connect the end of the first cable (1) to the positive (+) terminal of the booster battery. Connect the other
end of the same cable (2) to the positive terminal of the vehicle battery. See DANGER “Battery — Explosive
gasesl...” in General Warnings on page 1-2.

6. Connect the end of the second cable (3) to the negative (=) terminal of the booster battery. Connect the other end
of the same cable (4) to the battery frame ground.

7. Sitin the driver’s seat and start the engine.

8. After the engine has started, remove the frame ground (-) cable (4) first. Remove the cable from the positive
terminal (2). Then remove the cables from the booster battery. See following CAUTION.

CAUTION

* The alternator can be damaged if the following actions occur:

— Engine is operated with battery cables disconnected.

— Booster cables are connected wrong.

435
Figure 3-10 Jump Starting
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SECTION 4 — BODY AND TRIM
A DANGER

¢ See General Warnings, Section 1, Page 1-2.

A WARNING

¢ See General Warnings, Section 1, Page 1-2.

GENERAL INFORMATION

The hood, center and side cowl panels are molded-in color, except for camo finishes and low-volume finishes, such as
black, which are painted over the closest matching, molded-in color.

CLEANING THE VEHICLE

See General Warnings, Section 1, Page 1-2.

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 a Geloy XTW front body, a polypropylene rear body, and an aluminum frame. The
cargo beds are either powder-coated steel or aluminum.

The manufacturer 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. The Geloy XTW body
panel material is the same material used in various automotive applications. Automotive cleaning/polishing products
are available at automotive specialty and hardware stores.

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.
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Front Body Repair BODY AND TRIM

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 dampened 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.

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 Warnings, Section 1, Page 1-2.

LIGHT SCRATCHES

1.
2.

Clean entire area to be repaired with clean, clear water.

Using 1200-grit sandpaper, water-sand entire area of scratch until original scratch is no longer visible, either with
finishing sander or wet sanding block. Be sure that sandpaper is centered on sanding pad. Continue to flush with
water while sanding, to increase sandpaper life and keep the sanded surface cool. Wipe repaired area dry and
visually inspect to be sure that the originial scratch has completely disappeared.

Repeat step 2 using 1500-grit sandpaper until all 1200-grit scratches are removed paying close attention to edges.

Install a wool cutting pad (3M™ #5711 or equivalent) on buffer and spread approximately 1/2 tsp. (2 mL) of
compound (3M #05955 or equivalent). Buff slowly and steadily over small area so as not to heat surface as this
may cause warping or melting of plastic. Buff sanded area until all sanding scratches have disappeared. Use
as much buffing compound as necessary to achieve this step. If at any time original scratches can be seen,
repeat steps 2 and 3 as needed. When all 1500-grit scratches have disappeared, there will be a dull luster
over entire area.

Install a foam polishing pad (3M #5725 or equivalent) on buffer and repeat step 4 using approximately 1/2 tsp. (2
mL) buffing compound (3M #5933 or equivalent). Buff compound off until scratches have disappeared. It may be
necessary to apply additional compound to achieve this. The result will be an almost-finished product with a
very high luster and very few buffer swirls.

Using a clean foam polishing pad (3M #5725 or equivalent) and finish glaze (3M #05937 or equivalent), apply a
slightly smaller amount of material than in steps 4 and 5 and buff to desired gloss.

Wipe clean with soft, clean cloth. Any dirt on cloth can mar surface.

ABRASIONS AND HAZE

Abrasions and haze can be greatly minimized by performing steps 5 through 7 above.
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BODY AND TRIM Front Body Components

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 bodies.

FRONT BODY COMPONENTS

See General Warnings, Section 1, Page 1-2.

INSTRUMENT PANEL 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.

Disconnect battery. See Disconnecting the Battery on page 1-4.
Remove the steering wheel. See Steering Wheel Removal, Section 7, Page 7-1.
Remove the knob from the Forward/Reverse shift handle by unscrewing knob counterclockwise.

Loosen and remove the three Torx® screws from the instrument panel. (Two screws are located behind the cup
holders and one screw is located inside the glovebox.)

6. Loosen and remove the two hex bolts securing the outside lower ends of the instrument panel (these two bolts
also help secure the top portion of the front fenders).

o koD

7. Loosen and remove the hex bolt, washer and nut securing the top potion of the instrument panel located above
the steering wheel (under the black removable plastic cap). Use a screwdriver or other flat-bladed tool to carefully
remove plastic cap to gain access to the bolt head. Gain access to the rear nut and washer by raising hood and
reaching up inside rear of instrument panel.

8. Loosen and remove the hex bolt securing the top potion of the instrument panel located inside the glovebox.
9.  Pull the top of the instrument panel towards the rear of the vehicle to access the rear of panel.
10. Disconnect the wiring from components mounted on the instrument panel.

11. Kawasaki Powered Gasoline vehicles: Remove the choke cable from the engine choke lever. See Choke
Cable Removal on page 13-22.

12.  Remove instrument panel from vehicle.

INSTRUMENT PANEL INSTALLATION

1. Position the instrument panel on the vehicle.

2. Connect the wiring to the electrical components mounted on the instrument panel. See Wiring Diagram on
page 11-7.

3. Kawasaki Powered Gasoline vehicles: Connect the choke cable to the engine choke lever. See Choke
Cable Installation on page 13-23.

4. Secure the top portion of the instrument panel using the hex bolt through the hole located inside the glovebox and
closest to the passenger side of the vehicle.

5.  Secure the top portion of the instrument panel using the hex bolt, washer and nut through the hole located above
the steering wheel. Gain access to the rear nut and washer by raising hood and reaching up inside rear of
instrument panel. Snap the black plastic cap in place over the exposed hex bolt head.

6. Secure the outside lower ends of the instrument panel using the two hex bolts (these two bolts also help secure
the top portion of the front fenders).

7. Secure the outside ends and center of the instrument panel with the three Torx® screws. (Two screws are used in
the holes behind the cup holders and one screw is used in the hole located inside the glovebox, closer to the
center of the instrument panel.)
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Front Body Components BODY AND TRIM

8. Install the knob for the Forward/Reverse shift handle by screwing the knob onto the shaft clockwise.
9. Install the steering wheel. See Steering Wheel Installation, Section 7, Page 7-2.

10. Connect battery. See Connecting the Battery on page 1-4.

11.  Unchock wheels.

FRONT FASCIA REMOVAL

Remove both side cowl panels (fenders). See Side Cowl Panel (Fender) Removal on page 4-5.
Remove the four Torx® screws and the three hex head screws that secure the front fascia to the frame.
Disconnect the lighting wire harness from each light at connectors.

Separate the front fascia from front fenders and remove from vehicle.

PoDNd =

FRONT FASCIA INSTALLATION

Position the fascia on the vehicle taking care to fit it to the front fenders securely.

Connect the lighting wire harness to each light at connectors.

Secure the front fascia to the frame using four Torx® screws and the three hex head screws.
Reinstall both side cowl panels (fenders). See Side Cowl Panel (Fender) Installation on page 4-5.

PoDd~

HOOD REMOVAL

Unlatch, raise and securely prop open hood.

Remove the four Torx® screws that secure the hood to the hood hinge.
Separate the hood and the hood hinge and remove hood from vehicle.
Retain hardware.

oD~

HOOD INSTALLATION

1. Position the hood on the hood hinge.
2. Secure the hood to the hood hinge using the four Torx® screws.
3. Lower hood and latch securely.
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BODY AND TRIM Front Body Components

CENTER COWL PANEL REMOVAL

1.
2.

Remove hood. See Hood Removal on page 4-4.

The center cowl panel is held in place by four exposed Tuflok® plastic locking fasteners and four metal body
trim clips that are hidden from view on the top, underside of the panel. Carefully remove the four Tuflok plastic
locking screws by using a size P2 Phillips head screwdriver. The outer portion of the Tuflok fastener may be left
in the panel at this time.

Grab inside front corner of outboard end of the center cowl panel and firmly pull up to disengage one of the
outboard body trim clips. Repeat for other side.

Lift up firmly on the front edge of the center cowl panel to disengage the two center body trim clips.

Rotate front edge upward and lift off the entire center cowl panel to disengage the Tuflok fasteners and the rear
tabs of the panel out of the slots in the instrument panel structural support.

CENTER COWL PANEL INSTALLATION

1.

Position the center cowl panel to the vehicle, making sure that the rear tabs of the panel engage the slots in the
instrument panel structural support. Make sure that the tabs on the ends of the center cowl panel engage the
slots in the tops of the side cowl! panels.

Position and secure the center cowl panel to the instrument panel structural support by pressing down firmly and
directly over the four metal body trim clips on the underside of the panel.

Install four Tuflok plastic locking fasteners along the trailing edge of the center cowl panel to secure the panel to
the instrument panel structural support.

Replace, lower and secure hood. See Hood Installation on page 4-4.

SIDE COWL PANEL (FENDER) REMOVAL

PoDd~

Remove Roll-over Protective Structure (ROPS), if equipped. See ROPS Removal on page 4-11.
Remove hood. See Hood Removal on page 4-4.
Remove center cowl panel. See Center Cowl Panel Removal on page 4-5.

Disengage the three tabs securing the top of the side cowl panel from the three slots in the under-hood, inner
structure of the fender flare.

Reach under the side of the fender flare and use thumb pressure on the three lower side-retaining tabs while
pulling upward on the front outboard edge of the side cowl panel to disengage the three lower side-retaining
tabs from the fender flare.

Lift up on the front of the side cowl panel enough to disengage the rear side tab from the slot in the front side
of the instrument panel.

Twist the front outside edge of the side cowl panel up, out and away from the centerline of the vehicle. This will
disengage the fender from the ROPS cowl support (if equipped) and the fender-retaining notch in the instrument
panel structural support.

Remove side cowl panel from vehicle.

SIDE COWL PANEL (FENDER) INSTALLATION

Position the side cowl panel to the vehicle.

Insert the top rear, inside corner down and into the space between the ROPS cowl support (if equipped) and the
fender-retaining notch in the instrument panel structural support. Ensure that the top rear, inside corner of the
side cowl panel is engaged in the fender-retaining notch in the instrument panel structural support and that the
ROPS cowl support (if equipped) passes through the clearance hole in the side cowl panel.

Rotate the side cowl panel down and over the ROPS cowl support (if equipped) until it is down and in place.

Grip the front leading edge of the side cowl panel and twist it towards the center of the vehicle and guide the rear
side tab of the side cowl panel into the slot in the front, side of the instrument panel.
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Canopy and Canopy Supports (Non-ROPS) BODY AND TRIM

5. Engage and secure the three lower side-retaining tabs into the receiving slots on the top of the fender flares.
6. Pass the rubber hood latch through the hole in the top of the side cowl panel.

7. Engage and secure the three top retaining tabs of the side cowl panel into the three slots in the under-hood,
inner structure of the fender flare.

8. Reinstall center cowl panel. See Center Cowl Panel Installation on page 4-5.
9. Replace, lower and secure hood. See Hood Installation on page 4-4.
10. Reinstall Roll-over Protective Structure (ROPS), if equipped. See ROPS Installation on page 4-11.

FRONT FENDER FLARE REMOVAL

Remove hood. See Hood Removal on page 4-4.

Remove center cowl panel. See Center Cowl Panel Removal on page 4-5.

Remove side cowl panel (fender). See Side Cowl Panel (Fender) Removal on page 4-5.
Remove front fascia. See Front Fascia Removal on page 4-4.

Pull back the floor mat, and remove the three hex-head screws securing the front fender flare to the floorboard
and the lower, outboard end of the instrument panel.

6. Remove the three hex-head screws securing the front fender flare to the frame, and remove front fender flare.

o kb=

FRONT FENDER FLARE INSTALLATION

1. Position the front fender flare to the vehicle, and secure the flare to the upper frame support using the three
hex-head screws. Tighten hardware to 55 in-lb (6.2 N-m).

2. Secure the fender flare to the front floorboard using three hex-head screws. Make sure that the floor mat
is captured underneath the fender flare.

Tighten the hardware at the floorboard to 55 in-Ib (6.2 N-m).

Reinstall front fascia. See Front Fascia Installation on page 4-4.

Reinstall side cowl panel (fender). See Side Cowl Panel (Fender) Installation on page 4-5.
Reinstall center cowl panel. See Center Cowl Panel Installation on page 4-5.

Replace, lower and secure hood. See Hood Installation on page 4-4.

No o ko

CANOPY AND CANOPY SUPPORTS (NON-ROPS)

See General Warnings, Section 1, Page 1-2.

This vehicle may be equipped with a canopy that uses a support structure which is not a Roll-Over Protective Structure
(ROPS). Despite the appearance of the canopy, it should never be considered a ROPS. The canopy support structure
is only intended to provide a means to attach a canopy, windshield or other accessories. It is important for anyone
operating the vehicle to be aware of how the vehicle is equipped. See following WARNING.

A WARNING

¢ The canopy accessory and its supports are not a Roll-Over Protective Structure (ROPS). It may have
the appearance of a ROPS but it differs in the following ways:

¢ It has no seat belts installed and no locations provided to mount seat belts.

WARNING CONTINUED ON NEXT PAGE
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BODY AND TRIM Canopy and Canopy Supports (Non-ROPS)

A WARNING

¢ There is no cross-member connecting the top of the left support to the top of the right support.

CANOPY REMOVAL

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

1. From underneath the canopy, remove the four 1/4-20 nylon locknuts (2), 1/4-inch flat washers (1), and 5/8-inch
spacers (7) (Figure 4-1, Page 4-7).

2. From above the canopy, remove the four bolts (3) and sealing washers (6).
3. Lift canopy (8) and remove from canopy supports (9).
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K-01487
Figure 4-1 Canopy Components

CANOPY INSTALLATION

NOTE: Canopy installation will be easier with the aid of an assistant.
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Canopy and Canopy Supports (Non-ROPS) BODY AND TRIM

Position and center the canopy (8) to the top of the canopy supports (9) (Figure 4-1, Page 4-7).

Insert one 1/4-20 x 1-3/4-inch stainless hex-head bolt (3) through one rubber sealing washer (6) and into one
of the mounting holes on the top of the canopy. Repeat for the remaining five canopy mounting holes. See
following NOTE.

NOTE: The rubber surface of the sealing washer (6) should contact the canopy surface.

3.

4.

From underneath the canopy, locate one of the hex-head bolts (3) inserted through the canopy and position a
2-inch P-clamp (5) around the canopy support at the stainless hex-head bolt (3). Secure with one 5/8-inch spacer
(7), 1/4-inch flat washer (1), and 1/4-20 nylon locknut (2) as shown. Repeat for the remaining five bolts to
secure the canopy to the canopy supports.

Make sure canopy is centered and tighten the hardware to 17 in-Ib (1.9 N-m). See following NOTE.

NOTE: Do not overtighten the hardware. Make sure the p-clamp is completely closed and the sealing flat washer

is slightly compressed.

CANOPY SUPPORT REMOVAL

NOTE: Canopy removal will be easier with the aid of an assistant and a rubber mallet.

1.

2.

Remove the two flanged lock nuts (4) and flanged head bolts (3) securing the canopy support tubes (5) to the
seat support frame (Figure 4-2, Page 4-9).

At the front of the canopy support tubes (5), and behind the front tire, pull back the inner fender and remove
the flanged head bolts (1) securing each tube to the vehicle frame (9).

Lift each tube (5) just enough to remove the M10 flat washer (2) between the bottom of the canopy support (5)
and the top of the vehicle frame (9). The flat washer serves as a spacer.

Lift canopy supports (5) out of the vertical tubes (8) on the seat support frame and the holes of the cowl panel
and remove from vehicle.

CANOPY SUPPORT INSTALLATION

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

1.

2.

At the drivers side of the vehicle, lift and position the canopy support (5) to the vertical tube (8) on the seat
support frame and into the hole of the cowl panel (Figure 4-2, Page 4-9).

At the front of the canopy support, and behind the front tire, pull back the inner fender and place one M10 flat
washer (2) between the bottom of the canopy support (5) and the top of the vehicle frame (9). The flat washer
serves as a spacer. Hand start the M10-1.5 x 65 black flanged head bolt (1) into the end of the canopy support.
Do not tighten until the rear of the canopy support is secured.

Secure the canopy support (5) to the vertical tube (8) on the seat support frame with one M10-1.5 x 65 black
flanged head bolt (3) and one M10-1.5 black flanged lock nut (4). Tighten to 33 ft-Ib (45 N-m).

Tighten the front bolt to 37 ft-lbs (50.7 N-m).
Repeat above steps on the remaining side of the vehicle.
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BODY AND TRIM Canopy and Canopy Supports (Non-ROPS)

K-01490
Figure 4-2 Canopy Support Components
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4 Roll-Over Protective Structure (ROPS) (Factory-Ordered
Option) BODY AND TRIM

ROLL-OVER PROTECTIVE STRUCTURE (ROPS) (FACTORY-ORDERED
OPTION)

See General Warnings, Section 1, Page 1-2.

The vehicle may be equipped with a certified Roll-over Protective Structure. See following WARNING.
A 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.

*Four Passenger Vehicles Only
2357

Figure 4-3 Roll-Over Protective Structure (ROPS) — Two and Four Passenger
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Roll-Over Protective Structure (ROPS) 4
BODY AND TRIM (Factory-Ordered Option)
ROPS REMOVAL

NOTE: Follow steps 1 through 3 for 2-passenger vehicles and steps 1 through 8 for 4-passenger vehicles. ROPS
removal will be easier with the aid of an assistant and a rubber mallet.

1. Remove the upper four bolts (1) and four flanged nuts (2) that secure the top structure (3) to the two side supports
(4), and remove the top structure (Figure 4-3, Page 4-10).

2.  Remove the the four bolts (5) and four flanged nuts (6) that secure the two side supports (4) to the seat support
(7) and the front cowl supports (8).

3. 2 passenger vehicles: Remove the two side supports (4). See following NOTE.

NOTE: It may facilitate removal to use a rubber mallet to disengage the rear-most tube of the side support first. Finally,
disengage the front end of the tube by simultaniously twisting side to side and lifting.

4. Remove the two hex-head bolts (24) and two flanged lock nuts (25) securing the top brace (23). Remove
top brace from vehicle.

5.  Remove the hex-head bolts (18) and flanged lock nuts (19) securing the rear support tubes (16) to the rear
seat support (17).

6. Remove the hex-head bolts (21) and flanged lock nuts (22) securing the rear support tubes (16) to the tube
brackets (20) and to the forward side support tubes (4).

7. Remove the tube brackets (20) and rear support tubes (16) from the vehicle.
8. Remove the forward side supports (4).

ROPS INSTALLATION

NOTE: Follow steps 1 through 3 for 2-passenger vehicles and steps 1 through 8 for 4-passenger vehicles. ROPS
installation will be easier with the aid of an assistant.

1. Position the side support tubes (4) to the seat support (7) and front cowl supports (8) and secure with hex-head
bolts (5), and flanged lock nuts (6). Do not tighten hardware at this time. See following NOTE.

NOTE: Make sure the front cowl support bolt heads are oriented to outside of the ROPS and the seat support bolt
heads are oriented to the inside of the ROPS.

It may be necessary to tap the side support tubes (4) with a rubber mallet in order for them to align properly
with the front and rear support tubes.

2. Position the top structure (3) to the top of the side support tubes (4) and secure with hex-head bolts (1), and
flanged lock nuts (2). Do not tighten hardware at this time. See following NOTE.

NOTE: Orient the top structure (3) so the grab handle is on the passenger side and the warning decal is visible to
the driver.

3. Tighten all hardware to 33 ft-Ib (45 N-m). See following WARNING and NOTE.
NOTE: If any ROPS joints remain loose, apply additional torque up to 40 ft-Ib (54 N-m).
A WARNING

¢ Exceeding the maximum torque value could result in damage to the ROPS tubing and stripped threads
on the hardware.

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

4. Position the two rear support tubes (16) loosely to the rear seat support (17). Do not install hardware at this time.
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4 Roll-Over Protective Structure (ROPS) (Factory-Ordered
Option) BODY AND TRIM

5. Secure the rear support tubes (16) to the forward side support tubes (4) with tube brackets (20), using hex-head
bolts (21) and flanged lock nuts (22). Do not tighten hardware at this time. See following NOTE.

NOTE: Make sure bolt heads are oriented to the inside of the ROPS.

6. Lower the two rear support tubes (16) fully into position on the rear seat support (17) and secure with hex-head
bolts (18) and flanged lock nuts (19). Do not tighten hardware at this time. See following NOTE.

NOTE: It may be necessary to tap the side support tubes (4) with a rubber mallet in order for them to align properly
with the front and rear support tubes.

7. Position the top brace (23) to the top of the rear side supports (16) and secure with hex-head bolts (24) and
flanged lock nuts (25).

8. Tighten all hardware to 33 ft-Ib (45 N-m). See following WARNING and NOTE.
NOTE: If any ROPS joints remain loose, apply additional torque up to 40 ft-Ib (54 N-m).
A WARNING

¢ Exceeding the maximum torque value could result in damage to the ROPS tubing and stripped threads
on the hardware.

¢ Ensure that the ROPS is properly installed before operating the vehicle.
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BODY AND TRIM Seat

SEAT

See General Warnings, Section 1, Page 1-2.

SEAT REMOVAL

1. Bucket seats

1.1. Lift the seat back up and forward to raise it.
1.2. Remove the seat by lifting the front edge hinges from the vehicle frame hinge slots.
2. Bench seat
2.1. Lift the seat bottom up and forward to raise it.
2.2. Remove the seat by lifting the front edge hinges from the vehicle frame hinge slots.
SEAT ADJUSTMENT
1. Stationary driver and passenger bucket seats
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 80 in-lb (9.0 N-m).
1.5. Install the seat. See following WARNING.

A WARNING

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

2. Track-mounted 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. Bucket seats

2.1. Push back and down on the seat back to secure the seat latch to the frame. See preceding WARNING.
3. Bench seat

3.1. Hold center seatbelt buckles (if equipped) up and out of the way. Lower rear of seat to frame.

SEAT SUPPORT REMOVAL

1. Remove the bolts (9), washers (10 and 11), and flanged locknuts (12) from the seat support (7) and engine cover
plate (Figure 4-3, Page 4-10).

2. Remove the seat support.
SEAT SUPPORT INSTALLATION
1. Install the seat support (7) (Figure 4-3, Page 4-10).
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Seat BODY AND TRIM

2. Secure the seat support to the seat side plates with bolts (9), washers (10 and 11), and flanged locknuts (12).
Tighten the hardware to 37 ft-Ib (50 N-m).
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BODY AND TRIM Seat Belts (with Factory-Ordered ROPS Option Only)

SEAT BELTS (WITH FACTORY-ORDERED ROPS OPTION ONLY)

See General Warnings, Section 1, Page 1-2.

A WARNING

* Vehicles equipped with a ROPS must have seat belts. Vehicles not equipped with a ROPS must not
have seat belts.

A 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.

¢ [f the safety belt does not function normally, contact your dealer/distributor or trained technician
immediately. Do not occupy the seat until the safety belt is repaired.

BENCH SEAT BELT REMOVAL

1.  Remove the flange bolt and nut from the base of the coiled seat belt assembly (outside location) (Figure 4-4,
Page 4-15).

2.  Remove the coiled seat belt assembly.

3.  Remove the nut, small washer and two large washers from the seat belt buckle assembly (center location)
(Figure 4-5, Page 4-15).

4. Remove the shoulder bolt, spring washer and seat belt buckle assembly.

1446 1447
Figure 4-4 Coiled Seat Belt Assembly Figure 4-5 Center Seat Belt Fastener
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Cargo Bed - Electric Lift BODY AND TRIM

BENCH SEAT BELT INSTALLATION

1. Install the center seat belt buckle assembly to the seat belt bracket with hardware previously removed except for
the lock nut (Figure 4-5, Page 4-15). Use a new lock nut. Orient the assembly with the buckle end pointed up
slightly and tighten the new lock nut to 33 ft-Ib (44.7 N-m).

2. Secure the coiled seat belt assembly on the outside of the ROPS seat support with the shoulder bolt and a
new lock nut (Figure 4-4, Page 4-15). Orient the assembly with the tang end pointed up slightly and tighten
the new lock nut to 35 ft-Ib (47.5 N-m).

CARGO BED - ELECTRIC LIFT

See General Warnings, Section 1, Page 1-2.

TESTING THE BED LIFT MOTOR
Gasoline Vehicles: See Test Procedure 33 — Bed Lift Motor on page 11-34.

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 battery. See Disconnecting the Battery on page 1-4.

3.  With the bed in the down position, working from under the vehicle, disconnect the two wires from the connectors
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. With the bed in the down position, working from under the vehicle, mount the base of the bed lift motor to
the frame bracket.

1.1. Slide the metal sleeve into the bed lift motor base rod with two spacer washers on each side.
1.2. Slide a lockwasher onto the bolt and up against the bolt head.

1.3. Fit the base between the frame bracket.

14. Slide the bolt through the frame bracket and actuator base.

1.5. Attach a lockwasher and nylon locknut finger tight.

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

2. Attach the rod end of the bed lift motor to the bed frame bracket.

2.1. Repeat steps 3.1 through 3.4 for the rod end of the bed lift motor.

2.2. Attach a lockwasher and nylon locknut and tighten to 23 ft-Ib (31 N-m).
3. Tighten the locknut on the bed lift motor base to 30 ft-Ib (41 N-m).
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BODY AND TRIM Cargo Bed — Manual Lift

4. Attach the two electric wire connectors, red to red and yellow to yellow.
5. Connect battery. See Connecting the Battery on page 1-4.

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 4-16.

2. With the bed in a down position, working from under the rear of the vehicle, remove the two nylon locknuts 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.

Start the bolts into both hinges with the bolt heads to the outside. Use an alignment tool if necessary.
Use a small hammer, and lightly tap the bolts through the hinges.

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

Install the electric actuator. See Bed Lift Motor Installation on page 4-16.

Al A

CARGO BED — MANUAL LIFT

See General Warnings, Section 1, Page 1-2.

CARGO BED REMOVAL
NOTE: Cargo bed removal and installation will be easier with the aid of an assistant.

1. Raise the bed and ensure that the prop rod is securely engaged.

2. Hold the bed securely, and remove the cotter pin (3) and flat washer (4) from the top end of the prop rod where
the prop rod is attached to the bed (Figure 4-6, Page 4-19).

3. Remove the prop rod (17) from the bed, and place the prop rod between the prop rod track (2) and the rear
body panel. Lower the bed onto the vehicle frame.

4. Remove the two nylon locknuts (8) from the cargo bed hinge and bolts (9).

5.  Apply slight upward pressure on the rear of the bed to relieve pressure from the hinges. Remove the hinge
bolts (9).

6. Raise the rear edge of the bed approximately 6 inches (15.2 cm), and pull the bed assembly toward the rear
of the vehicle approximately 3 inches (7.6 cm) to release bed latch (10) from the latch plate (11). Lift the bed
from the vehicle.

CARGO BED INSTALLATION

NOTE: Cargo bed removal and installation will be easier with the aid of an assistant.
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Rear Fender BODY AND TRIM

1. Place the front edge of the bed onto the vehicle frame, and align the latches (10) with the latch plates (11)
(Figure 4-6, Page 4-19).

2. Lower the rear edge of the bed onto the vehicle, and align the bed hinge brackets (14) with the frame hinge
brackets (15).

Start the bolts (9) into both hinges. Use an alignment tool if necessary.
Use a small hammer, and lightly tap the bolts through the hinges.
Install a nylon locknut (8) on each bolt (9), and tighten the hardware to 15 ft-Ib (21 N-m).

Lift the bed from the bed latch and, with the prop rod in a slot notch, place the prop rod (17) in the bed mounting
hole. Install a flat washer (4) and a new cotter pin (3) onto the prop rod.

o 0k w

REAR FENDER

See General Warnings, Section 1, Page 1-2.

REAR FENDER REMOVAL

1.  Lift bed.

2. Carefully remove the three Tuflok plastic fasteners securing the top of the fender to the rear frame.

2.1. Using a size P2 Phillips head screwdriver, back out the Tuflok screws at least 1/2 inch (1.25 cm).

2.2. Grasp the screw head and carefully work the fasteners out to free the top of the fender from the frame.
3.  Remove the two Phillips head screws and washers retaining the fender to the side of rear frame.

4. Remove the fender.

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

REAR FENDER INSTALLATION

Lift bed.

Put fender in place.

Install the three Tuflok plastic fasteners to secure the top of the fender to the frame.

Install the two Phillips head screws and washers to secure the side of the fender to the frame.
Repeat steps 1 through 5 to install the remaining fender if necessary.

a kDN~
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BODY AND TRIM Rear Fender

1884
Figure 4-6 Cargo Bed
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Rear Fender BODY AND TRIM
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SECTION 5 — ACCELERATOR AND BRAKE PEDAL ﬂ
ASSEMBLIES

A DANGER

¢ See General Warnings, Section 1, Page 1-2.

A WARNING

* See General Warnings, Section 1, Page 1-2.

ACCELERATOR PEDAL

See General Warnings, Section 1, Page 1-2.

ACCELERATOR PEDAL REMOVAL

1. Disconnect battery and spark plug wire(s). See Disconnecting the Battery on page 1-4.
2. Disconnect the Z-shaped end of the accelerator cable from the pedal (Figure 5-1, Page 5-1).

ltems 4 and 5 used only on AWD vehicles.

2359 2360
Figure 5-1 Z-Shaped Cable End At Accelerator Pedal Figure 5-2 Accelerator Pedal Mounting Hardware

3.  Remove the pedal pivot bolt (1) and locknut (2) that secure the pedal assembly to the chassis (Figure 5-2,
Page 5-1).

4. Remove the pedal assembly from the return spring pullrod (3). Loosen spring retaining nut if necessary.
AWD only: Remove hardware (4) securing the front differential limit switch (5) to the pedal.
6. Inspect the pedal bushings (6) for wear and replace if worn.

o
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5 ACCELERATOR AND BRAKE PEDAL
Accelerator Pedal ASSEMBLIES

ACCELERATOR PEDAL INSTALLATION

Installation is reverse of removal procedure.

Check return spring length and adjust if necessary (Figure 5-3, Page 5-2).

Tighten pedal pivot bolt (1) and locknut (2) to 30 ft-Ib (68 N-m).

Connect battery and spark plug wire(s). See Connecting the Battery on page 1-4.

oD~

2-7/16in. (+ 1/8)
61 mm (+ 3)

2361
Figure 5-3 Accelerator Pedal Return Spring Length (To
Face Of Nut As Shown)
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ACCELERATOR AND BRAKE PEDAL 5
ASSEMBLIES Brake Pedal

BRAKE PEDAL

See General Warnings, Section 1, Page 1-2.

BRAKE PEDAL REMOVAL

Disable the vehicle. See Disabling the Vehicle on page 1-4.
Disconnect battery. See Disconnecting the Battery on page 1-4.

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

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

. ‘)’.»))»).,
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Figure 5-4 Clevis and Rue Pin

BRAKE PEDAL INSTALLATION

Position the brake pedal between the frame brackets.

Install the allen-head shoulder bolt and locknut. Tighten the hardware to 4.8 ft-Ib (6.5 N-m).
Install the master cylinder rod and threaded clevis pin assembly.

Install the clevis pin and the rue pin.

Connect battery. See Connecting the Battery on page 1-4.

o bk~

BRAKE PEDAL ADJUSTMENT

Loosen the master cylinder rod and clevis jam nut (Figure 5-4, Page 5-3).
Rotate the master cylinder rod to extend or retract the clevis and brake pedal to the desired position.
Tighten the jam nut to 14 ft-Ib (19 N-m).

Perform all brake system inspections to ensure that the hydraulic brake system and the park brake system are

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

oD~
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5 ACCELERATOR AND BRAKE PEDAL
Park Brake Pedal ASSEMBLIES

PARK BRAKE PEDAL

See General Warnings, Section 1, Page 1-2.

PARK BRAKE PEDAL ASSEMBLY REMOVAL

1.
2.
3.

4.
5.
6.

Disconnect battery. See Disconnecting the Battery on page 1-4.
Remove the driver side cup holder to access the cable end at the park brake pedal assembly.

Disconnect the cable end from the park brake pedal assembly (1) by removing the bow tie locking pin (2)
(Figure 5-5, Page 5-4).

Loosen the park brake cable jam nuts (3) that secure the cable sheath to the pedal and remove cable (4).
Remove the three bolts (5) and locknuts (6) that secure the park brake pedal assembly to the chassis.
Remove the park brake pedal assembly from the vehicle.

PARK BRAKE PEDAL ASSEMBLY INSTALLATION

If installing a used assembly, be sure to use a small, stiff brush to remove all dirt and debris from the ratchet
teeth (Figure 5-5, Page 5-4).

Install the park brake pedal assembly and secure with three bolts (3) and locknuts (4). Tighten the locknuts to
15 ft-Ib (20 N-m).

Install the cable sheath into the pedal assembly and finger-tighten the jam nuts.
Connect the cable end to the park brake pedal and secure with bow tie locking pin (1).
Connect battery. See Connecting the Battery on page 1-4.

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

2818

Figure 5-5 Park Brake Pedal Removal
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SECTION 6 — HYDRAULIC BRAKE AND PARK BRAKE n
SYSTEMS

A DANGER

¢ See General Warnings, Section 1, Page 1-2.

A WARNING

¢ See General Warnings, Section 1, Page 1-2.

A CAUTION

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

GENERAL INFORMATION

The hydraulic service brake system consists of a master cylinder actuating dual piston front calipers and single
piston rear calipers.

The mechanical park brake system consists of a foot-operated pedal actuating a transmission-mounted caliper through
a single cable. The park brake disc is installed on the front output shaft of the transmission. Upon engaging the park
brake pedal, an indicator light illuminates in the dash panel.

BRAKE SYSTEM INSPECTION

See General Warnings, Section 1, Page 1-2.

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. If the
vehicle swerves or fails to stop, have the brake system checked and adjusted as required.

» Apply and release the brake pedal several times. If noise or binding occurs, the brake pedal or hydraulic 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 5-3.

» Apply heavy pressure to the pedal and check for sponginess and excessive pedal travel. The pedal should be firm
and the back of the pedal should be a minimum of 1.25 inches (3.2 cm) from floorboard. Brake adjustment must be
maintained so the brake pedal cannot be pressed to the floorboard under any circumstance. If the brake pedal feels
“spongy,” perform the brake bleeding procedure. See Bleeding the Hydraulic Brake System on page 6-19.

» Hold the brake pedal down with medium foot pressure (25 to 35 Ib (11 to 16 kg)) 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 6-19.
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HYDRAULIC BRAKE AND PARK BRAKE
Brake System Inspection SYSTEMS

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 6-19.

» Check the brake fluid level. See Brake Fluid Reservoir on page 10-5.

* 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 6-18.

» 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 HOSE INSPECTION

* Inspect the brake hoses and fittings for leakage. They must be flexible and free of leaks, cuts, cracks or bulges.
Replace as needed. See Brake Hose Replacement on page 6-14.

» Turn the steering wheel all the way from left to right and back again. Contact between the brake hoses and any
other moving 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 evidence of leakage,
determine the cause and repair or replace as needed. See Brake Pads and Caliper on page 6-7. Also Brake
Hose Replacement on page 6-14.

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 Adjustment on
page 6-24.

» Check the park brake cable and linkage for damage. The cable should not come in contact with moving or rotating
parts.

* Inspect park brake disc. It should not be warped or have excessive scores or heat checks.

Page 6-2 2020 Carryall 1500 Two-Wheel Drive Maintenance and Service Manual



HYDRAULIC BRAKE AND PARK BRAKE

SYSTEMS

Brake System Inspection m

1. Brake Fluid Reservoir

5. Driver Side Front Brake Caliper

9. Passenger Side Front Brake
Caliper

13. Grommet

2. Master Cylinder

6. Driver Side P-Clamp

10. Mid Brake Hydraulic Hose

14. P-Clamp

3. Front Brake Hydraulic Hose

7. Brake Pedal

11. Anchor

15. Rear Brake Hydraulic Hose

4. T-Bracket

8. Passenger Side P-Clamp

12. Driver Side Rear Brake
Caliper

16. Passenger Side Rear Brake
Caliper

2753

Figure 6-1
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HYDRAULIC BRAKE AND PARK BRAKE
Brake System Inspection SYSTEMS

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 (3.81 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.

It is highly recommended that brake calipers, both front and rear, be thoroughly cleaned whenever the vehicle is
subjected to extreme environments that can allow a large accumulation of mud or ice/snow to become packed
between the inside of the wheel rim and the brake calipers. Pressure washing, or equivalent, is recommended to
remove such accumulation from the calipers.

A WARNING

¢ Long-term operation of a vehicle with material packed around the calipers can inhibit brake function
and possibly damage brake components, leading to possible severe personal injury or death.

* 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 (0.508 mm) of brake pad material at the thinnest point. See following WARNING.

A 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.
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HYDRAULIC BRAKE AND PARK BRAKE

SYSTEMS

BRAKE SYSTEM TROUBLESHOOTING

Brake System Troubleshooting m

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 Brake Pads and Caliper on page 6-7.

Leak in the hydraulic system

Check the master cylinder, brake hoses and
connections for leaks. Replace all damaged
parts and bleed brake system.

Air in the hydraulic system

See Bleeding the Hydraulic Brake System
on page 6-19.

Weak (bulging) brake hose

Replace the worn hose. See Brake Hose
Replacement on page 6-14.

Improperly adjusted master cylinder push rod

See Brake Pedal Adjustment, Section 5,
Page 5-3.

Springy or spongy brake pedal — brake pedal
has soft, springy, or spongy feel when pressed

Cracked or thin disc

Replace brake discs. See Brake Discs on
page 6-13.

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 6-21.

Weak (bulging) brake hoses that expand under
pressure

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

Air in the hydraulic system

See Bleeding the Hydraulic Brake System
on page 6-19.

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 Pads and Caliper on
page 6-7.

Glazed brake pads

Replace the brake pads. See Brake Pads
and Caliper on page 6-7.

Damaged or distorted brake pads

Replace the brake pads. See Brake Pads
and Caliper on page 6-7.

Clogged brake hoses

Replace brake hoses as required. See Brake
Hose Replacement on page 6-14.

Frozen master cylinder piston or bent rod

Replace master cylinder. See Master
Cylinder and Reservoir on page 6-18.

Over- aggressive braking

Incorrect or distorted brake pads

Replace the brake pads. See Brake Pads
and Caliper on page 6-7.

TABLE CONTINUED ON NEXT PAGE
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n Brake System Troubleshooting

HYDRAULIC BRAKE AND PARK BRAKE

SYSTEMS

TROUBLESHOOTING GUIDE

SYMPTOM

POSSIBLE CAUSES

CORRECTIVE ACTION

Vehicle pulls to one side

Incorrect or distorted brake pads

Replace the brake pads. See Brake Pads
and Caliper on page 6-7.

Grease or brake fluid on the brake pads

Replace hub, axle seal, or caliper, and replace
the brake pads. See Brake Pads and Caliper
on page 6-7.

Scored or warped brake disc

Replace the brake disc. See Brake Discs on
page 6-13.

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 6-7.

Faulty suspension parts or alignment

See Steering and Front Suspension on
page 7-1 or Rear Suspension on page 9-1.

Pulsating brake pedal

Warped or worn brake discs

Replace the brake discs. See Brake Discs
on page 6-13.

Bent wheel

Replace the wheel.

Worn or damaged wheel bearings

Replace bearings. See Front Hubs on page
8-3 or Rear Axle Tubes, Axle Shafts and
Wheel Bearings on page 14-9.

Decreasing brake pedal travel

Sticking caliper piston

Replace the caliper. See Brake Pads and
Caliper on page 6-7.

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 6-7.

Worn brake pads

Replace the brake pads. See Brake Pads
and Caliper on page 6-7.

Foreign material embedded in brake pads

Replace the brake pads. See Brake Pads
and Caliper on page 6-7.

Brake discs are cracked or scored

Replace the brake discs. See Brake Discs
on page 6-13.

All brakes drag

Binding brake pedal

Replace bushings and adjust. Also replace
any bent or damaged components. See
Accelerator and Brake Pedal Assemblies
on page 5-1.

Soft or swollen rubber parts

Replace master cylinder and/or calipers. See
Master Cylinder and Reservoir on page
6-18. See Brake Pads and Caliper on page
6-7.

Binding park brake cable

Adjust or replace cable.

Improper park brake adjustment

See Park Brake System on page 6-22.

TABLE CONTINUED ON NEXT PAGE

Page 6-6

2020 Carryall 1500 Two-Wheel Drive Maintenance and Service Manual



HYDRAULIC BRAKE AND PARK BRAKE
SYSTEMS

Brake Pads and Caliper m

TROUBLESHOOTING GUIDE

SYMPTOM POSSIBLE CAUSES

CORRECTIVE ACTION

Sticking caliper pistons

Replace the caliper. See Brake Pads and
Caliper on page 6-7.

Bent or distorted brake pads

Replace the brake pads. See Brake Pads
and Caliper on page 6-7.

One brake drags
Worn front or rear wheel bearings

Replace front wheel bearings. See Front Hubs
on page 8-3 or Rear Axle Tubes, Axle Shafts
and Wheel Bearings on page 14-9.

Damaged brake hose

Replace brake hoses as required. See Brake
Hose Replacement on page 6-14.

BRAKE PADS AND CALIPER

See General Warnings on page 1-2.

FRONT BRAKE PAD REMOVAL
A WARNING

« [f 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 6-19.

* 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 the system.

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. Lift and support the front or entire vehicle and remove the wheel(s). See Lifting The Vehicle, Section 3,

Page 3-6.

Remove the outer caliper half and the outer brake pad (1).
Remove the brake disc from the hub.
Remove the inner brake pad.

ok wDN
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2755
Figure 6-2 Front Brake Pad and Caliper

FRONT BRAKE PAD INSTALLATION
A 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 6-19.

1. Place inner brake pad onto caliper pins. See following NOTE and WARNING.
NOTE: To help prevent noise, a silicone-based brake lubricant may be applied to the surfaces (on the back side of

the brake pads) that contact the caliper. A thin film may also be applied to the slide-pins. Always follow
lubricant manufacturer's directions.

A WARNING

* To reduce the possibility of diminished brake performance or failure, never use petroleum-based
lubricants on brake system components, and ensure lubricant does not contact friction surfaces of
brake pads or rotors.

Install brake disc onto hub.

Place outer brake pad onto caliper pins.

Install outer caliper half and secure with two hex-head bolts (2). Tighten bolts to 360 in-Ib (40.6 N-m).
Repeat procedure for the opposite brake if necessary.

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

Lower the vehicle and use a crisscross pattern to tighten the lug nuts to 85 ft-Ib (115 N-m).

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

Burnish the new pads before initial vehicle operation. On a flat, open surface, accelerate the vehicle to moderate
speed, then apply the brakes under modest, steady pressure. Repeat this procedure eight to twelve times.

© O NGO R WON
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FRONT CALIPER REMOVAL
A 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 6-19.

* 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 the system.

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. Lift and support the front or entire vehicle and remove the wheel(s). See Lifting The Vehicle, Section 3,
Page 3-6.

2.  Remove the banjo bolt (3) and copper washers (4) holding brake hose to caliper (Figure 6-2). Discard the
copper washers. See following NOTE.

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

If the caliper will be used again, plug the banjo bolt hole to prevent dirt and debris entering the caliper.
Place a plastic bag over the hose fitting to prevent dirt and debris entering the hose.

Remove the two socket-head bolts (5) securing the caliper assembly to the steering upright.

Lift the caliper assembly (1) off the steering upright and brake disc.

o0k w

FRONT CALIPER INSTALLATION
A 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 6-19.

1. Place the caliper assembly (1) onto the steering upright making sure the brake disc slides between the inner
and outer brake pads.

NOTE: To help prevent noise, a silicone-based brake lubricant may be applied to the surfaces (on the back side of
the brake pads) that contact the caliper. A thin film may also be applied to the slide-pins. Always follow

lubricant manufacturer’s directions.
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A WARNING

* To reduce the possibility of diminished brake performance or failure, never use petroleum-based
lubricants on brake system components, and ensure lubricant does not contact friction surfaces of

brake pads or rotors.

2. Secure caliper assembly to steering upright with two, new socket-head bolts (5). Tighten bolts to 37 Ib-ft (50 N-m).

3. Secure the brake hose to the caliper with banjo bolt (3) and new copper washers (4). Tighten to 13 Ib-ft (18
N-m). See following CAUTION.

CAUTION

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

4. Fill the reservoir of the master cylinder and bleed the hydraulic system. See Bleeding the Hydraulic Brake
System on page 6-19. See following WARNING.

A WARNING

* Ensure hydraulic hoses cannot contact any moving parts that will cause wear and damage.

Repeat procedure for the opposite brake if necessary.

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

Lower the vehicle and use a crisscross pattern to tighten the lug nuts to 85 ft-Ib (115 N-m).
Inspect the brake system. See Brake System Inspection on page 6-1.

© N ;g

REAR BRAKE PAD AND CALIPER REMOVAL
A WARNING

¢ Due to piston size, 2-passenger and 4-passenger vehicles have different rear calipers. Be careful not
to interchange parts.

« [f 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 6-19.

* 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.

A 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. Lift and support the rear or entire vehicle and remove the wheel(s). See Lifting The Vehicle, Section 3, Page 3-6.

2. If replacing pads only, skip to step 6.
3. Ifreplacing caliper, remove the banjo bolt (5) and copper washers (4) holding brake hose to caliper. Discard the
copper washers (Figure 6-3, Page 6-11). See following NOTE.
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NOTE: Driver's side brake hose connection uses 2 hoses (6 and 9) and a double length banjo bolt (8). (Figure
6-4, Page 6-11).

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

If the caliper will be used again, plug the banjo bolt hole to prevent dirt and debris entering the caliper.
Place a plastic bag over the hose fitting to prevent dirt and debris entering the hose.

Remove the two socket-head slide-pin bolts (7) securing the caliper (2) to its mounting bracket.

Pull the caliper (2) off the mounting bracket and remove the pads.

N o gk

2756 2769
Figure 6-3 Rear Brake Caliper and Pads (Passenger side) Figure 6-4 Rear Brake Caliper and Pads (Driver side)

REAR BRAKE PAD AND CALIPER INSTALLATION
A WARNING

¢ [f 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 6-19.

1. Place and hold the brake pads in the caliper (2) and install the caliper onto its mounting bracket. See following
NOTE and WARNING.

NOTE: To help prevent noise, a silicone-based brake lubricant may be applied to the surfaces (on the back side of
the brake pads) that contact the caliper. A thin film may also be applied to the slide-pins. Always follow
lubricant manufacturer’s directions.

A WARNING

* To reduce the possibility of diminished brake performance or failure, never use petroleum-based

lubricants on brake system components, and ensure lubricant does not contact friction surfaces of
brake pads or rotors.

2. Insert the socket-head slide-pin bolts (7) through the caliper (2), mounting bracket and brake pads. Thread the
slide-pin bolts into the mounting bracket and tighten to 32 ft-Ib (43 N-m).
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3. Caliper Only: Secure the brake hose (6) to the caliper with banjo bolt (5) and new copper washers (4) (Figure
6-3, Page 6-11). Tighten to 146 in-Ib (16.5 N-m). See following CAUTION and NOTE.

A CAUTION

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

NOTE: Driver's side brake hose connection uses 2 hoses (6 and 9) and a double length banjo bolt (8). (Figure
6-4, Page 6-11).

4. Fill the reservoir of the master cylinder and bleed the hydraulic system. See Bleeding the Hydraulic Brake
System on page 6-19. See following WARNING.

A WARNING

* Use the top bleeding port on each caliper to bleed that respective rear wheel.
* Ensure hydraulic hoses cannot contact any moving parts that will cause wear and damage.

Repeat procedure for the opposite brake if necessary.

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

Lower the vehicle and use a crisscross pattern to tighten the lug nuts to 85 ft-Ib (115 N-m).
Inspect the brake system. See Brake System Inspection on page 6-1.

Burnish the new pads before initial vehicle operation. On a flat, open surface, accelerate the vehicle to moderate
speed, then apply the brakes under modest, steady pressure. Repeat this procedure eight to twelve times.

© ©® N o>
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BRAKE DISCS

See General Warnings on page 1-2.

DISC REMOVAL
A 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 6-19.

A CAUTION

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

1. Remove the caliper. See Front Caliper Removal on page 6-9 or . See following CAUTION.

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.

2. Slide the disc off the wheel studs to remove.

DISC INSTALLATION
A WARNING

¢ [f 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 6-19.

1. Place disc onto wheel studs in hub flange making sure it is fully seated against hub.
2. Inspect the brake pads for wear and replace if necessary. See Brake Disc and Pad Inspection on page 6-4.

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

3. Install the pads and caliper. See Front Caliper Installation on page 6-9 or .
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BRAKE HOSE REPLACEMENT

See General Warnings, Section 1, Page 1-2.

A 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 6-19.

* 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 hoses are provided as assemblies without separating unions other than those at the wheels and
master cylinder.

FRONT BRAKE HOSE REMOVAL

1. Chock the rear wheels and set the park brake.
2. Raise hood.
3. Use a flare-nut wrench to remove the front brake hose at the master cylinder. See following NOTE.

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

4. Remove the banjo bolt and copper washers from each front caliper. (Figure 6-2, Page 6-8).
NOTE: Place a pan under each caliper to collect brake fluid.

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

5. Unsnap the three brake hose clips.

6. Remove the screws that secure the T-bracket (1) to the frame (Figure 6-5) and P-clamps to the upper A-arms
(Figure 6-6, Page 6-15).

7. Remove front brake hose from vehicle.

FRONT BRAKE HOSE INSTALLATION

1. Install new front brake hose following same routing as old brake hose.

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

3. Install the T-bracket (1) on the frame (Figure 6-5, Page 6-15) and P-clamps on the upper A-arms (Figure 6-6,
Page 6-15). Tighten screws to 85 in-Ib (9.6 N-m).
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Figure 6-5 Front Brake Hose T-Bracket Figure 6-6 Front Brake Hose Snap Clip and P-clamp

4. Secure the hoses in the three snap clips.

5. Connect front brake hose to each front caliper with banjo bolts and new copper washers. Tighten banjo bolts to
13 ft-Ib (18 N-m). See following CAUTION.

A CAUTION

* Ensure that the brake hoses cannot contact any portion of the half-shafts or CV boot.
* The banjo bolts are metric. Use only metric thread replacements.

6. Fill the reservoir of the master cylinder and bleed the hydraulic system. See Bleeding the Hydraulic Brake
System on page 6-19.
7. Inspect the brake system. See Brake System Inspection on page 6-1. See following WARNING.

A WARNING

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

8. Close hood.

MID BRAKE HOSE REMOVAL

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

2. Open hood.
3. Use a flare-nut wrench to remove the mid brake hose at the master cylinder. See following NOTE.

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

4. Remove the double banjo bolt and copper washers from the driver side rear caliper (Figure 6-3, Page 6-11).
See following NOTE.

NOTE: Place a pan under caliper to collect the brake fluid.
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Place a plastic bag around each caliper to prevent debris from entering the brake hose ports. Do not allow
brake fluid to contact the brake pads and disc.

5. Unsnap the brake hose clips along the driver side frame rail and remove hose from vehicle.

MID BRAKE HOSE INSTALLATION

1. Install new mid brake hose and position it along the driver side frame rail and up to the master cylinder.
2. Carefully install the flared end of the brake hose into the master cylinder and tighten to 132 in-Ib (15 N-m).

3. Connect mid brake hose and rear brake hose to the driver side rear caliper with double banjo bolt and new copper
washers. Tighten the double banjo bolt to 13 ft-Ib (18 N-m). See following CAUTION.

CAUTION

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

4. Secure the mid brake hose in the snap clips on the frame.

5.  Fill the reservoir of the master cylinder and bleed the hydraulic system. See Bleeding the Hydraulic Brake
System on page 6-19.

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

REAR BRAKE HOSE REMOVAL

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

2. Remove the double banjo bolt and copper washers from the driver side rear caliper (Figure 6-3, Page 6-11).
See following NOTE.

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

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

3.  Remove the banjo bolt and copper washers from the passenger side rear caliper (Figure 6-3, Page 6-11).
See preceding NOTE.

4. Remove the screw that secures the P-clamp to the top of differential.
5.  Remove rear brake hose grommet from each axle tube and remove hose from vehicle.

REAR BRAKE HOSE INSTALLATION

1. Install new rear brake hose and position it on the rear axle.

2. Connect rear brake hose and mid brake hose to the driver side rear caliper with double banjo bolt and new copper
washers. Tighten the double banjo bolt to 13 ft-Ib (18 N-m). See following CAUTION.

CAUTION

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

3. Connect rear brake hose to the passenger side rear caliper with banjo bolt and new copper washers. Tighten the
banjo bolt to 13 ft-Ib (18 N-m). See preceding CAUTION.

4. Secure the P-clamp to the top of differential with screw. Tighten screw to 85 in-Ib (9.6 N-m).
5. Secure the rear brake hose grommets to each axle tube.
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6. Fill the reservoir of the master cylinder and bleed the hydraulic system. See Bleeding the Hydraulic Brake

System on page 6-19.

7. 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 Warnings, Section 1, Page 1-2.

FILLING THE HYDRAULIC SYSTEM

The brake fluid reservoir is accessible by opening the hood. Do not allow the brake fluid level to fall below the MIN
line. Use only DOT 5 brake fluid.

MASTER CYLINDER REMOVAL
A 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 6-19.

1. Chock the wheels and set the park brake.
2. Open hood.
3. Use a flare-nut wrench to remove the front and rear brake hoses from the master cylinder. See following NOTE.

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

4. Remove the rue pin and clevis pin from the brake pedal and push rod clevis (Figure 6-7, Page 6-19).
5. Remove the two bolts and locknuts that secure the master cylinder to the frame.
6. Remove the master cylinder from the vehicle.

MASTER CYLINDER INSTALLATION

1. Secure the master cylinder to the master cylinder bracket with two bolts and locknuts. Tighten the hardware to
16 ft-Ib (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 6-7, Page 6-19).

3. Carefully secure the front and rear brake hose flare fittings to the master cylinder. Finger-tighten the hardware.
4. Use a flare-nut wrench to tighten the brake hose fittings to 11 ft-Ib (15 N-m).

5.  Fill the reservoir with brake fluid specified for this vehicle and bleed the hydraulic brake system. See Bleeding
the Hydraulic Brake System on page 6-19.

6. Adjust the brake pedal stroke with the clevis and master cylinder push rod threaded connection. Tighten the jam
nut to 14 ft-Ib (19 N-m). See Brake Pedal Adjustment, Section 5, Page 5-3.

7. Inspect the brake system. See Brake System Inspection on page 6-1.
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2038
Figure 6-7 Master Cylinder Rod and Brake Pedal

BLEEDING THE HYDRAULIC BRAKE SYSTEM

See General Warnings, Section 1, Page 1-2.

A WARNING

* Do not bleed the brakes in the same manner as a DOT 3 system. Failure to bleed the brakes as
instructed in this manual will result in decreased braking performance due to air being trapped in
the hydraulic system.

* Use only DOT 5 brake fluid to fill the master cylinder. NEVER mix DOT 3, DOT 4, or DOT 5.1 with
DOT 5 as it IS NOT compatible.

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.

Pressure or vacuum bleeding, with preference given to the pressure bleeding method, is the recommended way to
remove air from a brake system filled with DOT 5 silicone brake fluid. If a pressure or vacuum brake bleeding tool is not
available, manually bleeding the system can be accomplished when done carefully.

BLEEDING BRAKES ON A DOT 5 FLUID FILLED SYSTEM

1. Remove all cargo from the cargo bed (including accessories) in preparation for lifting the vehicle. Turn the key
switch OFF and remove the key. Place the Forward/Reverse handle in NEUTRAL. See Disabling the Vehicle
on page 1-4.

2. 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 5-3.
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3.  Remove the cap from the master cylinder reservoir and top off the master cylinder with fresh DOT 5 silicone brake
fluid. NEVER mix DOT 3, DOT 4, or DOT 5.1 with DOT 5 as it IS NOT compatible.

4. Place, but do not tighten, the cap on the master cylinder reservoir.
5.  Vacuum Bleeding:

5.1. Lift and support the vehicle and remove the wheels. See Lifting The Vehicle on page 3-6.
5.2. Connect the vacuum-type brake bleeder.
5.2.1. Front 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 front caliper assemblies.
5.2.2. Rear 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 rear caliper assembilies.
5.3. Connect an air hose to the vacuum brake bleeder. The air pressure must be regulated at 12 to 15 psig
(82.7 to 103.4 kPa).
5.4. Press the handle on the brake bleeder to start the vacuum.
5.5. With the vacuum running, open each of the top brake bleeder valves 1/4 turn on the front wheel calipers.
5.6. Monitor the fluid as it flows through the tubes of the vacuum bleeder tool. Continue to run the vacuum until

there are no air bubbles in the hoses. 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.

5.7. With the vacuum still running, tighten the two top front brake bleeder valves to 25 in-lb (3 N-m).
5.8. Allow the handle on the brake bleeder tool to open and turn the vacuum system off.
6. Manual Bleeding:
Manually bleeding brakes is not done by rapidly applying extreme pressure on the vehicle’s master cylinder.

It's simply a function of gently moving fluid through the system to displace the air and contaminants that have
accumulated.

It is important to have the vehicle sitting level and safely supported on jack stands before the manual bleeding
procedure is performed. See following WARNING.

A WARNING

* Do not bleed brakes with only one end of the vehicle raised. To place vehicle on four jack stands,
lift only one end of the vehicle at a time. Use a suitable lifting device (chain hoist or hydraulic floor
jack) with 1000 Ib (454 kg) minimum lifting capacity. Do not use the lifting device to hold vehicle in
the raised position. Use approved jack stands of proper weight capacity to support the vehicle.
See Lifting The Vehicle on page 3-6.

The following procedure will enable correct bleeding:

6.1. Lift and support the vehicle and remove the wheels. See Lifting The Vehicle on page 3-6.

6.2. Start at the brake caliper farthest away from the master cylinder. Attach a clear plastic hose to the caliper’s
bleeder valve and place the other end into a clear container (a clean plastic 16 oz. (473 mL) soda bottle
works fine) filled with enough brake fluid to cover the end of the hose. This prevents air from being drawn
into the caliper during the bleeding process.

6.3. Have an assistant SLOWLY depress and release the brake pedal repeatedly until resistance is encountered
when pushing the pedal. DO NOT VIGOROUSLY PUMP the brake pedal! Pumping the pedal can aerate
the brake fluid in the master cylinder and brake hoses.

6.4. When resistance is felt at the pedal, have the assistant apply gentle downward pressure on the pedal and
hold while slowly opening the bleeder valve, then close the valve fully as the brake pedal reaches the end
of its travel. Continue this process until air bubbles no longer come out of the hose that is submerged into
the fluid in the bottle. Gently tap the caliper and the master cylinder with a plastic-tipped hammer and
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repeat the bleeding sequence. This will dislodge air bubbles that tend to accumulate, allowing for a more
complete bleeding process.

6.5. Ensure that no brake fluid gets on the brake rotors or pads. If fluid gets on the brake rotors, they should be
cleaned with brake cleaner. If fluid gets on the pads, they should be replaced as brake fluid can reduce the
brake pad’s effectiveness or even break down the friction material.

6.6. Check the master cylinder fluid level and add fluid if necessary. Always pour fluid into the master cylinder
slowly to avoid creating air bubbles in the reservoir. 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.

6.7. Once the caliper is bled, tighten the bleeder valve to 25 in-lb (3 N-m), wipe the area of any residual fluid
with a clean rag and have the assistant press on the brake pedal to ensure there are no leaks. Normal
pedal pressure should be used.

6.8. Repeat this process at each brake caliper, starting at the next caliper farthest from the master cylinder.
7.  After bleeding, fill the master cylinder reservoir to the MAX level with DOT 5 brake fluid.
8. Tighten the cap on the master cylinder reservoir.
9. Properly label and dispose of the used brake fluid.
10. Inspect the brake system. See Brake System Inspection on page 6-1.

11. Before a test drive, pump the brake pedal 3 or 4 times. Carefully drive the vehicle and test the function of the
brakes. Check the fluid level to ensure no loss of fluid.

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.

Perform steps 2 through 6.5 of Bleeding the Hydraulic Brake System on page 6-19.
Draw 1 qt. (0.95 L) of the brake fluid into the vacuum-type brake bleeder tool.

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

Allow the handle on the brake bleeder tool to open, turning the vacuum system off.
Repeat steps 1 through 4 for the two remaining wheels.

o kN~
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PARK BRAKE SYSTEM

See General Warnings, Section 1, Page 1-2.

NOTE: The park brake pads are not replaceable. Once pads are worn, the park brake caliper and pad assembly must
be replaced as a unit.

2742a
Figure 6-8 Park Brake Caliper, and Disc
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SYSTEMS Park Brake System

PARK BRAKE CALIPER AND PAD REPLACEMENT

NOTE: A wave washer is to be used during the park brake disc/rotor installation to keep pressure against the rotor to
eliminate noise.

Chock the wheels, and release the park brake.

Remove the seat bottom.

Unload and raise the cargo bed.

Remove bow-tie clip (9) and clevis pin (10) securing park brake cable (11) to caliper (7) (Figure 6-8, Page 6-22).
Remove two bolts securing caliper to transmission.

Remove park brake caliper (7) from vehicle.

Inspect park brake disc (3) for wear and thickness. See Park Brake Inspection on page 6-2. If park brake disc
needs to be replaced, See Park Brake Disc Replacement on page 6-23.

8. Place new caliper onto transmission making sure the disc is between the pads. Secure caliper with new bolts and
tighten bolts to 35 Ib-ft (48 N-m).

9. Attach park brake cable to caliper with clevis pin (10) and bow-tie clip (9). If necessary, loosen jam nuts at
park brake cable bracket to provide slack.

10. Adjust park brake. See Park Brake Adjustment on page 6-24.
11.  Lower cargo bed.

No gk o=

12. Install seat bottom.

PARK BRAKE DISC REPLACEMENT

Chock the wheels, and release the park brake.

Remove the seat bottom.

Unload and raise the cargo bed.

Remove bow-tie clip (9) and clevis pin (10) securing park brake cable (11) to caliper (7) (Figure 6-8, Page 6-22).
Lift caliper from disc (3).

Remove external retaining ring (4), securing disc on transmission output shaft and slide disc off of shaft.

With wave washer (2) in place on shaft, install new disc (3) onto transmission output shaft.

Install caliper making sure the disc is between the pads. Secure caliper with new bolts and tighten bolts to
35 Ib-ft (48 N'm).

9. Check park brake function and adjust if necessary. See Park Brake Adjustment on page 6-24.
10. Lower cargo bed.
11.  Install seat bottom.

© NN~

PARK BRAKE CABLE REPLACEMENT

Chock the rear wheels and release the park brake.

Remove the seat bottom.

Unload and raise the cargo bed.

Remove bow-tie clip (9) and clevis pin (10) securing park brake cable (11) to caliper (7) (Figure 6-8, Page 6-22).
Loosen jam nuts securing cable (11) to bracket (13) on transmission.

At park brake pedal, remove bow-tie clip securing cable end to pedal (Figure 5-5, Page 5-4).

Loosen jam nut securing cable to pedal bracket.

Cut tie wraps securing cable to chassis, (note cable routing) and remove cable from vehicle.

Install new cable along same route as old cable.

© Nk wWN-=
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10.

11.
12.

13.
14.
15.

At pedal, install cable in bracket and secure with jam nuts (Figure 5-5, Page 5-4). Tighten jam nuts to 18
Ib-ft (25 N-m).

Place cable end over pin on pedal and secure with bow-tie clip.

At transmission, install cable (11) in bracket (13) and finger-tighten jam nuts. Attach cable end to park brake
caliper (7) with clevis pin (10) and bow-tie clip (9).

Adjust park brake. See Park Brake Adjustment on page 6-24.
Lower cargo bed.
Install seat bottom.

PARK BRAKE ADJUSTMENT

—_

COX®NOO RN

Chock the rear wheels and release the park brake.

Remove the seat bottom.

Unload and raise the cargo bed.

Loosen jam nuts securing park brake cable (11) to bracket (13) on transmission (Figure 6-8, Page 6-22).
Set pedal to first ratchet tooth. Adjust upper jam nut until caliper (7) engages park brake disc (3).
Release park brake at pedal and verify caliper pads do not drag on rotor.

Once proper adjustment is achieved, tighten jam nuts.

Lower cargo bed.

Install seat bottom.

Verify park brake functions properly before returning vehicle to service.
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PARK BRAKE SWITCH
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Figure 6-9 Park Brake Switch

Park Brake Switch Removal
1. Disable the vehicle.
2. Make sure the park brake is engaged.

NOTE: When the park brake is engaged, there is more room to remove and install the park brake switch.

Remove the screws (1), washers (2 and 3), and barrel nuts (4) (Figure 6-9).
Label the wires (5).

Disconnect the wires.

Remove the park brake switch (6).

ook w

Park Brake Switch Installation

1. Connect the wires (5) (Figure 6-9).

2. Install the barrel nuts (4) into the bracket.

3. Install the washers (3), park brake switch (6), washers (2), and screws (1). Do not over tighten the screws.
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SECTION 7 — STEERING AND FRONT SUSPENSION
A DANGER

¢ See General Warnings, Section 1, Page 1-2.

A WARNING

¢ See General Warnings, Section 1, Page 1-2.

STEERING WHEEL

See General Warnings, Section 1, Page 1-2.

STEERING WHEEL REMOVAL

1. Disconnect battery. See Disconnecting the Battery on page 1-4.
2. Gasoline vehicles: Disconnect the spark plug wires.
3. Rotate steering wheel to a straight ahead position.

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

4. Remove two screws (1) securing cover (2) to steering wheel (3) (Figure 7-1, Page 7-2).
5. Loosen and remove the steering wheel retaining bolt (4).
6. Remove the steering wheel. See following NOTE.

NOTE: The steering wheel has a tapered hex fitting. A steering wheel puller may be required to remove the steering

wheel.

6.1. Place the puller anvil (5) through the top opening of the steering wheel (Figure 7-1, Page 7-2).

6.2. Insert the anvil feet through the two slots in the base plate (marked “B”) (6).

6.3. Rotate the anvil screw (6) clockwise until the base plate (5) contacts the bottom of the steering wheel
(2) at the steering column (Figure 7-2, Page 7-2).

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

6.5. Remove the steering wheel from the steering column.
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2478 2043
Figure 7-1 Steering Wheel Removal Figure 7-2 Steering Wheel Puller

STEERING WHEEL INSTALLATION

1. Install the steering wheel (3) 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 steering wheel retaining bolt (4) and tighten to 37 ft-lb (50 N-m).
Place cover (2) onto steering wheel and secure with two screws (1). Tighten screws to 15 in-lb (1.7 N-m).
4. Connect battery. See Connecting the Battery on page 1-4.

w

STEERING COLUMN

See General Warnings, Section 1, Page 1-2.

STEERING COLUMN REMOVAL

Disable the vehicle.
Disconnect the battery.
Remove the steering wheel.
Remove the instrument panel.
Raise the hood.

ok b=~
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STEERING AND FRONT SUSPENSION

6. Loosen the bolt (1) on the top yoke (Figure 7-3).
7. Remove the bolt (2) from the bottom yoke.

000070-006A
Figure 7-3 Remove Steering Column from Rack and
Pinion

8. Remove the three locknuts (3) from the steering column mount bolts (Figure 7-4).

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

000070-0068
Figure 7-4 Steering Column Removal

9. Remove the yoke from the rack and pinion shaft.

Steering Column
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10. Remove the steering column assembly through the hole (4) in the splash guard (Figure 7-5).

20458
Figure 7-5 Hole in Splash Guard

STEERING COLUMN INSTALLATION

1. Install the steering column assembly through the column mounting bracket, frame opening, and down through the
hole (1) in the splash guard (Figure 7-6).

2045C
Figure 7-6 Install Steering Column Through Hole
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2. Install the bottom yoke (2) onto the rack and pinion shaft (3) (Figure 7-7).

000070-006C
Figure 7-7 Bottom Yoke onto Rack and Pinion

3. Install the bolt (4) on the bottom yoke. Tighten the bolt to 18 ft-Ib (24 N-m) (Figure 7-8).
4. Loosen the bolt (5) on the top yoke.

000070-006D
Figure 7-8 Install Steering Column onto Rack and Pinion

5. Install the steering column (6) onto the column mounting bracket (7) (Figure 7-9, Page 7-6).
6. Move the steering column toward the drivers-side of the vehicle within the slots on the column mounting bracket.
7. Install the locknuts (8). Tighten the hardware to 15 ft-Ib (20 N-m).
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000070-006E
Figure 7-9 Install Steering Column onto Mounting Bracket
8. Tighten the bolt (5) on the top yoke to 15 ft-Ib (20 N-m) (Figure 7-8, Page 7-5).

9. Rotate the steering wheel to the point of least clearance (A) between the steering intermediate shaft and the
accelerator pivot bolt (Figure 7-10). The clearance at this point must be more than 0.060 in.

10. If the clearance is less than 0.060 in:
10.1. Loosen the bolts (9) and locknuts (10) on the passengers-side of the column mounting bracket.

Figure 7-10 Column Mounting Bracket

10.2. Move the column mounting bracket up and towards the passengers-side. Hold the column mounting
bracket in position and tighten the bolts and locknuts to 15 ft-Ib (20 N-m).
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10.3. Measure the clearance between the steering intermediate shaft and the accelerator pivot bolt. The
clearance must be more than 0.060 in.

11. Install the instrument panel.

12. Lower and secure the hood.

13. Install the steering wheel.

14. Gasoline vehicles: Connect the spark plug.
15. Connect the battery.

RACK AND PINION

See General Warnings, Section 1, Page 1-2.

CAUTION

* Front impacts that bend tie rods and/or drag links can possibly damage internal steering gear
components. See Rack and Pinion Inspection on page 7-7. The manufacturer recommends inspecting
the rack and pinion and replacing if damaged.

RACK AND PINION INSPECTION

Look for obvious damage to the chassis, where the rack and pinion is mounted, and the rack and pinion housing.
Particularly check the housing for broken mounting points.

Compare the toe measurement against the specification. See Wheel Alignment on page 7-14.

If obvious visible damage is found, such as a bent tie rod, check the steering gear for abnormal free-play, noise, binding
or clunking while it is under a load. With the steering system fully assembled and all four tires on the ground/floor,
turn the steering wheel from stop to stop. While turning, feel for any binding, clunking or tight/loose spots. Listen for
unusual noises. Replace the rack and pinion as an assembly if any is found.

In the event of a known impact and obvious visible damage is not found in the method described above, disconnect the
tie rods and/or drag links from the spindles. Turn the steering wheel from stop to stop. While turning, feel for any
binding or tight/loose spots. Listen for unusual noises. Replace the rack and pinion as an assembly if any is found.

RACK AND PINION REMOVAL

1.  Lift and support the front of vehicle and remove the wheels. See Lifting The Vehicle on page 3-6.

2.  Remove the outer drag link ball joints from the upright assemblies and inspect for excessive wear and seal
damage (Figure 7-11, Page 7-8).
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i

2046

2047
Figure 7-11 Drag Link Ball Joint Figure 7-12 Rack and Pinion Bolts
Loosen the bolts on the steering universal joint that secure the steering column shaft and the rack and pinion shaft.

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.

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 7-12, Page 7-8).

RACK AND PINION INSTALLATION

4.

Apply a light coat of anti-seize lubricant to the splined portion of the pinion shaft to minimize corrosion.

Position the rack and pinion base next to the mounting bracket, and install the four bolts. Tighten the hardware to
23 ft-Ib (31 N-m) (Figure 7-12, Page 7-8).

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

Install the universal bolt on the pinion shaft and tighten to 18 ft-Ib (24 N-m). See following NOTE.

NOTE: Be sure to tighten the bolt at the universal joint on the rack and pinion shaft before tightening the steering

8.
9.
10.
11.

column coupling bolt.

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

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.

Install the outer drag link ball joints on each upright, and tighten the hardware to 70 ft-lb (95 N-m) (Figure
7-11, Page 7-8).

Align the front wheels. See Wheel Alignment on page 7-14.

Adjust the outer drag link jam nuts, and tighten the hardware to 21 ft-Ib (28.4 N-m).
Adjust the inner drag link jam nuts, and tighten the hardware to 21 ft-Ib (28.4 N-m).
Remove the vehicle jack stands, and lower the vehicle to the ground.

RACK AND PINION DISASSEMBLY

1.
2.

Remove the rack and pinion and drag link assembly. See Rack and Pinion Removal on page 7-7.
Remove the two outer ball joints from the drag links (Figure 7-13, Page 7-9).
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STEERING AND FRONT SUSPENSION Rack and Pinion

3.  Remove both drag links (19) (Figure 7-14, Page 7-9).

2048 2049
Figure 7-13 Drag Link Ball Joint Figure 7-14 Drag Link

4. Remove both bellows clamps (metal clamps or plastic wire ties) (Figure 7-15, Page 7-9). 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.

ﬁ

Figure 7-15 Dust Bellows Clamp

2050

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 7-22, Page 7-12).

7. Remove the dust seal (Figure 7-16, Page 7-10).
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8. Remove the snap ring (4) (Figure 7-17, Page 7-10).

2051 2052
Figure 7-16 Remove Dust Seal Figure 7-17 Remove Pinion Snap Ring

9. Install the universal joint on the pinion, and place a fork or a large open-end wrench under the universal joint
(Figure 7-18, Page 7-10). 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 7-17, Page 7-10), and use
a press to remove the bearing (Figure 7-19, Page 7-10).

1. Press Ram 2. Pinion Gear 3. Bearing

2053 2054
Figure 7-18 Remove Pinion from Housing Figure 7-19 Remove Pinion Gear

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 7-22, Page 7-12).

13. Inspect the inner ball joints for wear (Figure 7-22, Page 7-12). If either is excessively worn, replace both ball joints.
13.1. Secure the rack and housing assembly in a vise (Figure 7-20, Page 7-11). See following CAUTION.

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 7-21, Page 7-11).
13.3. Remove the ball joint from the rack.
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14. Remove the rack (2) from the housing (1) (Figure 7-22, Page 7-12).

2055 2056
Figure 7-20 Secure Racks Figure 7-21 Remove Inner Ball Joints
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Figure 7-22 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 7-22, Page 7-12).

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 7-23, Page 7-13).

1. Rubber Mallet 2. 15/16-Inch Deep Well Socket 3. Dust Seal in place.

2058 2059
Figure 7-23 Press In Dust Seal Figure 7-24 Rack and Pinion Adjustment
6. Apply a small amount of grease to the rack guide (5) where it contacts the rack (2) (Figure 7-22, Page 7-12).

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-Ib (81 N-m) (Figure 7-26,
Page 7-14).

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 7-24, Page 7-13).

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 7-22, Page 7-12).
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2060

1.

12.

13.

2061
Figure 7-25 Adjust Rack and Pinion Resistance Figure 7-26 Install Inner Ball Joint

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-Ib (20.3 N-m) (Figure 7-25, Page 7-14).

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-Ib (0.8 to 1.7 N-m).

If the measured resistance is not 7 to 15 in-Ib (0.8 to 1.7 N-m), adjust the screw (7) until the setting is correct.
Tighten the nut (8) to 28 ft-Ib (38 N-m) (Figure 7-24, Page 7-13). See following NOTE.

NOTE: When the nut (8) is tightened, make sure the screw (7) adjustment does not change (Figure 7-24, Page 7-13).

14.
15.
16.
17.

18.
19.

20.

Install the two dust seal bellows (10) (Figure 7-15, Page 7-9).
Secure the bellows with new bellows clamps or wire ties.
Apply a light coat of anti-seize lubricating compound to the inner ball joint threads to minimize corrosion.

Loosely install and advance the two nuts and drag links to the inner ball joint (Figure 7-14, Page 7-9). Nuts will
be tightened during the toe-adjustment procedure. See Wheel Alignment on page 7-14.

Apply a light coat of anti-seize lubricating compound to the drag link threads.

Loosely install the two nuts and drag link ball joints. Advance the ball joints and nuts onto the drag link ends
(Figure 7-13, Page 7-9). Nuts will be tightened during the toe-adjustment procedure. See Wheel Alignment on
page 7-14.

Install the rack and pinion assembly. See Rack and Pinion Installation on page 7-8.

FRONT SUSPENSION

See General Warnings, Section 1, Page 1-2.

WHEEL ALIGNMENT

A CAUTION

* These vehicles require toe-out unless the steering damper accessory is installed. All vehicles
equipped with a steering damper must use a toe-in setting.
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Wheel alignment consists of adjusting the toe-in or toe-out and camber of the front wheels. See Toe-in Measurement
— for vehicles equipped with steering damper accessory on page 7-15. See Toe-Out Measurement on page
7-15. Also see Camber Measurement on page 7-16. Always adjust the toe 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.

Toe-Out 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 7-27, Page
7-15). See following NOTE.

NOTE: The front measurement must be greater than the rear measurement.
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Figure 7-27 Measure Toe-Out Figure 7-28 Adjust Toe-Out

4. Subtract the rear face tire measurement from the front face tire measurement. Proper toe-out is 3/16 to 1/4 inch
(4.8 to 6.35 mm) +3/16 inch (4.8 mm).

Toe-Out Adjustment
1. Loosen the jam nuts on both ends of each drag link (Figure 7-28, Page 7-15).

2. Rotate both of the drag links equally. To increase the toe-out, rotate both drag links clockwise. To decrease the
toe-out, rotate both drag links counterclockwise. Maintain an equal distance from the ball joint to the end of the
threads on each drag link (Figure 7-31, Page 7-16).

3. Tighten the jam nuts to 21 ft-Ib (28 N-m).
4. Check the toe-out, and repeat the adjustment procedure if necessary.

5. After the toe-out 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.

Toe-in Measurement — for vehicles equipped with steering damper accessory

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.
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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 7-29, Page
7-16). See following NOTE.

NOTE: The front measurement must be less than the rear measurement.

1186 1187
Figure 7-29 Measure Toe-in Figure 7-30 Adjust Toe-in

4. Subtract the front face tire measurement from the rear face tire measurement. Proper toe-in is 3/16 to 1/4 inch
(4.8 to 6.35 mm) +3/16 inch (4.8 mm).

Toe-in Adjustment — for vehicles equipped with steering damper accessory
1. Loosen the jam nuts on both ends of each drag link (Figure 7-30, Page 7-16).

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 7-31, Page 7-16).

3. Tighten the jam nuts to 21 ft-Ib (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.

(

Figure 7-31 Adjust Both Drag Links To An Equal Distance

l‘

Camber Measurement

1. On alevel, 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
7-32, Page 7-17).
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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 than dimension (B), the camber is positive. A negative camber is desirable,
with dimension (A) being less than dimension (B).

5. The negative camber for this vehicle should be from zero to 0.275 inch (7.0 mm) maximum. See following NOTE.
NOTE: A good average dimension for this specification is 5/32-inch (4 mm) negative 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 7-33, Page 7-17).

Insert the cam tool into the adjustment slot on the lower A-arm assembly.

Rotate the cam tool to adjust the bar until the desired dimension is achieved and the camber position is positive.
Tighten the camber adjustment bar bolts to 53 ft-Ib (72 N-m).

Check the measurement on the camber, and repeat steps 1 through 4 if necessary.

Repeat steps 1 through 5 for the remaining front wheel.

o0k wbd

2063 2062
Figure 7-32 Measure Camber Figure 7-33 Adjust Camber
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FRONT SUSPENSION COMPONENTS

See General Warnings, Section 1, Page 1-2.

NOTE: Camber adjustment bars are marked with a D for driver side and P for passenger side and must be installed
correctly.

STEERING UPRIGHT REMOVAL

Disconnect battery and spark plug wire(s). See Disconnecting the Battery on page 1-4.
Loosen the lug nuts.

Remove the rubber spindle nut cover from front wheel.

Loosen the axle spindle nut (Figure 7-34, Page 7-18).

Lift and support the front of vehicle and remove the wheel. See Lifting The Vehicle on page 3-6.
Remove the axle spindle nut and washer. See following NOTE.

o gk whN =

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

7. 2WD only: Remove stub-shaft from hub.

Halfshaft shown is used in AWD vehicles only.
1895 1896
Figure 7-34 Axle Spindle Nut and Washer Figure 7-35 Brake Caliper and Upright

8. Remove and discard the two hex-head bolts that secure the caliper assembly to the upright (Figure 7-35,
Page 7-18).

9. Rest the brake caliper on the A-arm. Ensure that there is no strain on the brake hose. See following WARNING.

A WARNING

e 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.

» 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.

10. Remove brake disc from hub.
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11. Remove the outer drag link ball joints from the upright assemblies (Figure 7-36, Page 7-19).

2065
Figure 7-36 Drag Link Ball Joint

12.  Remove the lower and upper ball joint locknuts.
13.  Remove the lower ball joint from the upright (Figure 7-37, Page 7-19). See NOTE and CAUTION below.

] - - =
z ~
2 @Q \ @-,
— o
— =5
7 Figure 7-37 Lower Ball Joint and Upright "™ Figure 7-38 Upper Ball Joint and Upright

14. AWD only: Swing the lower A-arm down, and separate the upright and hub assembly from the half-shaft.
15.  Remove the upper ball joint from the upright (Figure 7-38, Page 7-19). See following NOTE and CAUTION.

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.

16. Remove the upright assembly from the vehicle.
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STEERING UPRIGHT INSTALLATION

1. Inspect the ball joint boots for damage. Replace the ball joint and boot assemblies if necessary.
2. Apply anti-seize compound to the hub splines.
3.  AWD only: Slide upright assembly onto halfshaft. 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 studs. See preceding CAUTION.

5.  Secure the upright assembly to the upper ball joint (Figure 7-38, Page 7-19). Use a new nylon locknut and
tighten the hardware to 18 ft-Ib (24 N-m).

6. Secure the upright assembly to the lower ball joint (Figure 7-37, Page 7-19). Use a new nylon locknut and
tighten the hardware to 18 ft-Ib (24 N-m).

7. Secure the drag link ball joints to the upright assemblies (Figure 7-36, Page 7-19). Use a new nylon locknut
and tighten locknut to 70 ft-Ib (95 N-m).

8. Install brake disc onto hub.
9. Inspect the brake pads for wear and replace if necessary.

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

10. Install the brake caliper on the upright.

11.  2WD only: Install stub-shaft into hub.

12. Install the hardened washer and new axle spindle nut. Tighten, but do not torque the hardware to its finished value.
13. Install the tire and wheel and finger-tighten the lug nuts.

14. Lower the front of the vehicle.

15. Tighten the axle spindle nut to 150 ft-Ib (203 N-m).

16. Install rubber spindle nut cover onto wheel.

17. Tighten the lug nuts to 85 ft-lb (115 N-m) using a crisscross pattern.

18. Connect battery and spark plug wire(s). See Connecting the Battery on page 1-4.
19. Check the brakes.

20. Align the front wheels. See Wheel Alignment on page 7-14.

UPPER A-ARM REMOVAL

1. Lift and support the front of vehicle and remove the wheels. See Lifting The Vehicle on page 3-6.
2. Remove the brake line bracket from the A-arm.
3. Remove the shock absorber.

3.1. Remove the bolt from the bottom mount of the shock absorber, and remove the shock absorber from the
A-arm. 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 bottom shock absorber bolt.

4. Remove the nut from the ball joint.
5. Remove the front and rear bolts, washers, and flanged locknuts from the A-arm and frame.
6. Remove the A-arm from the frame and bushings.
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7

2068 2069
Figure 7-39 Upper Front A-Arm Attachment Figure 7-40 Upper Rear A-Arm Attachment

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.

1.2. Push or drive out the ball joint on the threaded shaft side. See following NOTE.

NOTE: The ball joint is press-fit and secured with 641 Loctite and requires approximately 250 Ib. (113.4 kg) of
force to press it from the casting.

2. Repeat step 1 for the remaining side if necessary.
Upper Ball Joint Installation

1. Apply a 1/8 inch (3.2 mm) wide bead of Loctite 641 all the way around the face of the ball joint. Once the Loctite
is applied, slide the ball joint into the upper control arm. Make sure the ball joint is seated up to the shoulder,
and wipe off any excess Loctite.

2. Install the C-clip. Verify that the C-clip is seated in the groove of the ball joint.
3. Allow the Loctite to set up for at least 20 minutes before assembling the front suspension. See following NOTE.

NOTE: The Loctite 641 will set in 20 minutes, thus allowing the vehicle to be driven, and will be completely cured
in 24 hours.
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2070

Figure 7-41 Ball Joint C-Clip

UPPER A-ARM INSTALLATION

1. Install a new ball joint if necessary. See Upper Ball Joint Installation on page 7-21.
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-Ib (54 N-m).

5. Secure the brake line bracket to the A-arm, and tighten the hardware to 11 ft-Ib (15 N-m).
6. Repeat steps 1 through 5 for the remaining side if necessary.
7. Align the front wheels. See Wheel Alignment on page 7-14.

LOWER A-ARM REMOVAL

Lift and support the front of vehicle and remove the wheels. See Lifting The Vehicle on page 3-6.
Remove lower ball joint nut and separate lower ball joint from upright.

Remove the bolt, washer, and flanged locknut from the lower A-arm and frame.

Remove the A-arm from the frame and the bushings.

oD~
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2071 2072
Figure 7-42 Lower A-Arm Attachment Figure 7-43 A-Arm Frame Bushings

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 ball joint.

1.2. Push or drive out the ball joint on the threaded shaft side. See following NOTE.

NOTE: The ball joint is press-fit and secured with 641 Loctite and requires approximately 250 Ib. (113.4 kg) of
force to press 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. Apply a 1/8 inch (3.2 mm) wide bead of Loctite 641 all the way around the face of the ball joint. Once the
Loctite is applied, slide the ball joint into the lower control arm slide adjuster. Make sure the ball joint is seated
up to the shoulder, and wipe off any excess Loctite.

2. Install the C-clip. Verify that the C-clip is seated in the groove of the ball joint.
3. Allow the Loctite to set up for at least 20 minutes before assembling the front suspension. See following NOTE.

NOTE: The Loctite 641 will set in 20 minutes, thus allowing the vehicle to be driven, and will be completely cured
in 24 hours.

4. Repeat steps 1 through 3 for the remaining side if necessary.

LOWER A-ARM INSTALLATION

1. Install a new ball joint if necessary. See Lower Ball Joint Installation on page 7-23.
2. Install new A-arm frame bushings (Figure 7-43, Page 7-23). 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.
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4. Install a new bolt, washer, and new flanged locknut. Tighten the hardware to 110 ft-Ib (148 N-m), applying
torque to the bolt side.

5. Repeat steps 1 through 4 for the remaining side if necessary.
6. Align the front wheels. See Wheel Alignment on page 7-14.

FRONT COIL-OVER SHOCK ABSORBER REMOVAL

1.  Lift and support the front of vehicle and remove the wheels. See Lifting The Vehicle on page 3-6.

2. 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.

3. Remove the flange-head bolt. Separate the bottom of the shock absorber from the top A-arm assembly (Figure
7-45, Page 7-24).

4. Remove the bolt and flanged locknut from the top of the shock mount. Remove the shock absorber.
5. Repeat steps for the remaining shock absorber.
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Figure 7-44 Jack Stand Placement
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2073 2074
Figure 7-45 Front Shock Bottom Mount Figure 7-46 Front Shock Top Mount
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FRONT COIL-OVER SHOCK ABSORBER INSTALLATION

NOTE: The standard-duty front coil-over springs and shocks are painted black. Heavy-duty front coil-over springs and
shocks have shock housings painted black and springs painted silver.

When front shock absorbers are installed, ensure both shock absorbers have identical part numbers.

1. Install the top of the shock mount on the vehicle frame with a bolt and flange-head locknut. Tighten the hardware
to 62 ft-Ib (84 N-m) (Figure 7-46, Page 7-24). See previous NOTES.

2. Install the bottom of the shock mount on the upper A-arm with a new flange-head bolt. Tighten the hardware to 62
ft-lb (84 N-m) (Figure 7-45, Page 7-24).

Remove the floor jack.

Install the front tire and wheel. Finger-tighten the lug nuts.
Raise the vehicle, and remove the jack stands.

Tighten the lug nuts to 87 ft-Ib (118 N-m).

Repeat steps 1 through 6 for the remaining shock absorber.

No o ko
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SECTION 8 — WHEELS, TIRES AND HUBS

A DANGER

¢ See General Warnings, Section 1, Page 1-2.

A WARNING

¢ See General Warnings, Section 1, Page 1-2.

GENERAL INFORMATION

This vehicle is equipped with either turf, improved surface, all-terrain or mud tires. Tire size can vary depending on
which style of tire is used. For example, front turf tires are a smaller diameter than rear turf tires, yet all-terrain uses the
same size on all four wheels. See Vehicle Specifications on page 2-1. See following WARNING.

The mud tread design is directional and the tires are mounted on the wheels with regard to which side of the vehicle
they will be used on. The arrow molded on the sidewall indicates designed rotation when vehicle is moving forward
(Figure 8-1, Page 8-1).

Direction of Forward Rotation
1182

Figure 8-1 Mud Tire Rotation

The wheels are not interchangeable with any other similar wheel designs used on other utility vehicles offered by
this manufacturer.

» Keep tires properly inflated. See Vehicle Specifications on page 2-1.

» Keep lug nuts properly tightened to 85 ft-Ib (115 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.
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WHEELS

See General Warnings, Section 1, Page 1-2.

WHEEL REMOVAL

1. 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 and support vehicle with jack stands. See
Lifting The Vehicle on page 3-6.

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: Mud 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 85 ft-lb (115 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 Warnings, Section 1, Page 1-2.

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 wheel.

Page 8-2 2020 Carryall 1500 Two-Wheel Drive Maintenance and Service Manual



WHEELS, TIRES AND HUBS Front Hubs m

TIRE INSTALLATION
1. Use a tire machine to install the new tire on the wheel. See following NOTE.

NOTE: When installing mud tires, determine which side of the vehicle they will be used on. The arrow molded on the
sidewall indicates designed rotation when vehicle is moving forward (Figure 8-1, Page 8-1).

2. Install the valve core.

3. On sidewall of tire, locate the maximum pressure allowed to seat the bead of the tire and inflate to seat tire on
wheel. Do not exceed pressure noted on sidewall. See following DANGER.

A DANGER

¢ Over pressurizing the tire can cause the tire to explode or come off wheel.
¢ Do not exceed maximum pressure noted on sidewall of tire.

4. Adjust the air pressure in the tire to the recommended pressure and immerse the wheel and tire assembly in
water to make sure there are no leaks. See General Information on page 8-1.

5. Install the valve cap.
6. Install the wheel. See Wheel Installation on page 8-2.

FRONT HUBS

See General Warnings, Section 1, Page 1-2.

FRONT HUB REMOVAL

1. Remove the upright assembly from the vehicle. See Steering Upright Removal on page 7-18.
2.  Remove the hub from the bearing and upright. See following CAUTION and NOTE.

CAUTION

* The hub is press-fit into the wheel bearing. Removing the hub will destroy the wheel bearing and will
require a new wheel bearing during assembly.

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

2.1. Place 2 x 2-inch, or larger, steel blocks (1) onto the platen bars of a hydraulic press (Figure 8-2, Page 8-4).
2.2. Position the upright assembly (5) between the blocks.

2.3. Place a 2 x 1/4-inch flat steel bar (2) under each arm of the upright (5) on the steel blocks (1).

2.4. Position a shim block (3) under each of the two flat steel bars (2) directly under each arm location.

2.5. Use a rod or bar (8) slightly smaller than the inside diameter of the inner bearing race (7) and press the hub

from the bearing. See following NOTE.

NOTE: Bearings will be damaged when the hub is removed. Replace the bearings during reassembly.
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WHEELS, TIRES AND HUBS

1899
Figure 8-2 Position Steel Blocks and Upright on Press

3. Press the bearing out of the upright.
3.1. 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 8-3, Page 8-4).

Press ram | U I

2.835in. (72 cm)
2.909 in. Max. (73.9 cm Max.)

Q
' }
il - -
0.281 in.j 0.51in.
(7 mm) (12 mm)
\@ Radius

2030
Figure 8-3 Bearing Removal
3.2. Shim the ball joint arms with steel blocks (2 and 3) to provide a level surface for bearing removal (block 2
height is 9/16 inch (1.43 cm) and block 3 height is 1-11/16 inch (4.28 cm)).
3.3.

Make special bar (10), that fits inside cutouts of the bearing cavity opening (7), to rest on the outer race of
the bearing. Press out bearing.
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FRONT HUB INSTALLATION
A 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.

1. Install new bearing into upright.

1.1. Position the upright (5) on 2 x 2-inch, or larger, steel blocks (1) as shown (Figure 8-4, Page 8-5).

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

1.3. Use a bar or rod (8) slightly smaller than the outside diameter of the bearing, but large enough to engage
the outside bearing race, to press the bearing into the bearing cavity until it bottoms out. See following
CAUTION.

CAUTION

* Press against the entire bearing surface.

* Bearing must seat completely in cavity. There should be no gap between the bearing and the lip of the
upright. The bearing should be flush with the non-lip side of the upright.

2031 2562
Figure 8-4 Position Upright for New Bearing Figure 8-5 Press Hub into Bearing

2. Press hub into bearing (Figure 8-5, Page 8-5).

2.1. Position the hub (6) onto a 2 x 2-inch, or larger, steel block as shown (Figure 8-5, Page 8-5). See
following CAUTION.

CAUTION

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

2.2. Apply anti-seize compound to the hub shaft.
2.3. Position the upright (5) and bearing (7) onto the shaft of the hub as level as possible.
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2.4. Use a rod or bar (8) larger than the inner race diameter of the bearing (7) and press the bearing onto the
hub until it bottoms out against the shoulder of the hub shaft.

3. The hub shaft should be approximately 3/32 inch (2.38 mm) below the bearing inner race surface (Figure 8-6).

2033
Figure 8-6 Upright, Bearing and Hub Assembly

4. Install the upright assembly on the vehicle. See Steering Upright Installation on page 7-20.

Page 8-6 2020 Carryall 1500 Two-Wheel Drive Maintenance and Service Manual



WHEELS, TIRES AND HUBS Rear Hubs m

REAR HUBS

REAR HUB REMOVAL

1. Disconnect battery and spark plug wires (gasoline vehicles only). See Disconnecting the Battery on page 1-4.
2. Loosen the lug nuts.
3. Remove the rubber dust cap.
4. Remove and discard the cotter pin (1) (Figure 8-7, Page 8-7).
5. Remove nut locking cap (2) and loosen the axle nut (3) on the axle shaft.
6. Lift and support the rear of vehicle and remove the wheel(s). See Lifting The Vehicle on page 3-6.
7. Remove the lug nuts and wheel.
8. Remove the rear caliper from the axle tube. Secure the rear caliper to the suspension or chassis with wire ties to
prevent strain on the fittings and brake line. See following WARNING.
A 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.

* 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.

9. Remove brake disc from hub.

10. Remove axle nut (3) and large flat washer (4) and pull hub (5) off axle shaft. See following NOTE.

NOTE: If the hub (5) does not slide easily from the axle shaft, use a two or four-jaw wheel puller to remove the
hub (Figure 8-8, Page 8-7).

2560 2561
Figure 8-7 Rear Hub Exploded View Figure 8-8 Puller Removing Rear Hub (If Necessary)
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REAR HUB INSTALLATION

1. Clean the spline and threaded portion of the axle shaft.
2. Apply anti-seize compound to both the axle shaft splines and hub (5) splines. See following CAUTION.

CAUTION

* Do not allow anti-seize compound to contact the brake disc or pads.
3. Slide hub (5) onto axle shaft (Figure 8-7, Page 8-7). See following NOTE.
NOTE: Ensure hub is positioned to slide into the bearing and seal assembly.

Install the large flat washer (4) onto the threaded portion of the axle.
Install axle nut (3) and advance the nut to the large flat washer.
Install brake disc onto hub.

No ok

Inspect the brake pads for wear and replace if necessary.

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

8. Install rear brake caliper onto axle tube. See following NOTE.

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

9. Install the tire and wheel and finger-tighten the lug nuts.
10. Lower the rear of the vehicle.
11.  Tighten the axle nut (3) to 80 ft-Ib (108 N-m). Position the locking cap (2) and install new cotter pin (1).
12. Install rubber dust cap onto wheel.
13. Tighten the lug nuts to 85 ft-lb (115 N-m) using a crisscross pattern.
14. Connect battery and spark plug wires) (gasoline vehicles only). See Connecting the Battery on page 1-4.
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A DANGER

¢ See General Warnings, Section 1, Page 1-2.

A WARNING

¢ See General Warnings, Section 1, Page 1-2.

REAR COIL-OVER SHOCK ABSORBER

See General Warnings, Section 1, Page 1-2.

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. The rear
standard-duty and heavy-duty shock absorbers are designed differently. See following NOTE.

NOTE: The standard-duty rear coil-over springs and shocks are painted black. Heavy-duty rear coil-over springs and
shocks have shock housings painted black and springs painted silver.

When rear shock absorbers are installed, ensure both shock absorbers have identical part numbers.

The part number for standard-duty rear shock absorbers is different from 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

Disconnect battery and spark plug wires. See Disconnecting the Battery on page 1-4.
Lift and support the rear of vehicle and remove the wheels. See Lifting The Vehicle on page 3-6.
Position the floor jack under the differential, and raise the jack arm until the pad touches the differential.

If more clearance is needed, remove the brake hose and rubber grommet from the lower shock bracket (1) and
move brake hose out of the way (Figure 9-1, Page 9-2).

5.  Remove the lock nut and bolt securing the rear shock absorber to the rear axle (Figure 9-1, Page 9-2). Discard
lock nut.

6. Remove the lock nut and bolt securing the rear shock absorber to the chassis. Discard lock nut.

PoDN -~

2020 Carryall 1500 Two-Wheel Drive Maintenance and Service Manual ~ Page 9-1



n Rear Coil-Over Shock Absorber REAR SUSPENSION

1. Location of brake hose with rubber grommet
2494

Figure 9-1 Rear Shock Absorber Removal

REAR SHOCK 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 reference. See
following NOTE.

NOTE: When shock absorbers are installed, ensure both shock absorbers have identical part numbers.

Installation is the reverse of removal.

Tighten the upper and lower hardware, using new lock nuts, to 73 ft-Ib (99 N-m).

If detached during removal, secure the brake hose and rubber grommet in the lower shock bracket.
Install wheel and lower vehicle. See Wheel Installation on page 8-2.

Connect battery and spark plug wires. See Connecting the Battery on page 1-4.

ok oD~
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TRAILING ARMS AND LATERAL LINKS

See General Warnings, Section 1, Page 1-2.

LATERAL LINK REMOVAL

Disconnect battery and spark plug wires.

Lift and support the rear of vehicle and remove the wheel. See Lifting The Vehicle, Section 3, Page 3-6.
Support the rear axle.

Remove the hardware securing the lateral link (1) to the chassis (Figure 9-2, Page 9-4).

Remove the hardware securing the lateral link (1) to the rear axle.

ok obd -~

LATERAL LINK INSTALLATION

Installation is the reverse of removal (Figure 9-2, Page 9-4). Orient hardware as shown.
Tighten hardware at each end of link to 57 ft-Ib (77 N-m).

Install wheel and lower vehicle. See Wheel Installation on page 8-2.

Connect battery and spark plug wires. See Connecting the Battery on page 1-4.

Pobd-~
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2495
Figure 9-2 Rear Suspension Components — 4 Link
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TRAILING ARM REMOVAL
See General Warnings on page 1-2.

Disconnect battery and spark plug wires. See Disconnecting the Battery on page 1-4.

Raise the cargo bed. See Body and Trim, Section 4, Page 4-1.

Lift and support the rear of vehicle and remove the wheel. See Lifting The Vehicle, Section 3, Page 3-6.
Support the rear axle.

Remove the hardware securing the trailing arm (2) to the rear axle (Figure 9-2, Page 9-4).

Remove the hardware securing the front of the trailing arm to the chassis and remove the trailing arm.

o0k wh==

TRAILING ARM INSTALLATION

1. Installation is the reverse of removal (Figure 9-2, Page 9-4). Orient hardware as shown. See following NOTE.
NOTE: Be sure the wear clip (3) is in place on chassis when trailing arm is installed and secured with hardware.

Tighten the trailing arm hardware to 57 ft-Ib (77 N-m).

Install wheel and lower vehicle. See Wheel Installation on page 8-2.

Lower the cargo bed. See Body and Trim, Section 4, Page 4-1.

Connect battery and spark plug wires. See Connecting the Battery on page 1-4.

A A
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SECTION 10 — PERIODIC MAINTENANCE
A DANGER

¢ See General Warnings, Section 1, Page 1-2.

A WARNING

* See General Warnings, Section 1, Page 1-2.

PERIODIC SERVICE SCHEDULE

A WARNING

* Service, repairs, and adjustments must be made per instructions in the appropriate maintenance
and service manual.

If any problems are found during scheduled inspection or service, do not operate vehicle until repairs

are made. Failure to make necessary repairs could result in fire, property damage, severe personal
injury, or death.

NOTE: If the vehicle is constantly subjected to heavy use or severe operating conditions, these preventive

maintenance procedures should be performed more often than recommended in the Periodic Service and
Lubrication Schedules.

Both the Periodic Service Schedule and Periodic Lubrication Schedule must be followed to keep vehicle in
optimum operating condition.
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Periodic Service Schedule

PERIODIC MAINTENANCE

PERIODIC SERVICE SCHEDULE

REGULAR INTERVAL

SERVICE

Daily service by owner

Pre-Operation and Daily Safety Checklist

See Pre-Operation and Daily Safety Checklist
in the Owner’s Manual.

Performance Inspection

See Performance Inspection in the Owner’s
Manual.

Daily service by owner or trained technician

Engine

Check engine oil level; add if necessary. See
Engine Oil Level Check on page 10-6.

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.

Tires

Check air pressure and adjust as necessary to
recommended pressure.

Transmission and differentials

Check lubricant levels. Add if necessary. See
Lubrication Level Check for Transmission
and Rear Differential on page 10-10.

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.

Front wheel alignment and toe-in

Check and adjust if necessary. See Steering
and Front Suspension section.

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. For brake wear-in procedure,
see Brake System section.

TABLE CONTINUED ON NEXT PAGE

Page 10-2
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PERIODIC MAINTENANCE Periodic Service Schedule

PERIODIC SERVICE SCHEDULE
REGULAR INTERVAL SERVICE

Check for leaks around gaskets, fill plugs, etc.

Adjust valve clearance. See Kawasaki

) FH680D Service Manual.
Engine

Inspect, clean, and gap spark plug; replace if
necessary. See authorized dealer or trained
technician for service.

Annual service by trained technician only Replace air filter element. See Air Filter

(or every 100 hours of operation, whichever L Replacement on page 13-27.
Engine air intake system

comes first) Check clamps for tightness; check hose for
cracks.

Check for loose hardware and tighten if
necessary.

General vehicle

Fuel filters Replace. Dispose of used filters properly.

Check safety decals. Replace if damaged or
Safety decals

illegible.
Every 200 hours of operation by trained Drive Belt Inspect drive belt for cracks/damage. Replace
technician only. if necessary.
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Periodic Lubrication Schedule

PERIODIC MAINTENANCE

PERIODIC LUBRICATION SCHEDULE

PERIODIC LUBRICATION SCHEDULE

LUBRICATION
REGULAR INTERVAL SERVICE POINTS RECOMMENDED LUBRICANT
First change 10 hours;
additional change every 100 ) . o 1 gt. and 19 oz (1.5 L) with filter See Oil
Change engine oil and oil filter "
hours of operation or annually, g 9 Viscosity on page 10-9.
whichever comes first.
Monthly by owner or trained
. y y Driveshaft 9’ Chassis Lube (EP NLGI Grade 2)

technician

. . 20 600 mL) Mobil 424, E Hydraul 560,
First change 50 hours; Change rear differential lubricant @ oz ( mL) Mobi i xxon Hydrau
additional change every 300 or Esso Hydraul 56 lubricant
hours of operation or annually, Chanae transmission lubricant a , 20 oz (600 mL) Mobil 424, Exxon Hydraul 560,
Wwhichever comes first 9 or Esso Hydraul 56 lubricant

2527

Page 10-4

Figure 10-1

Lubrication Points
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PERIODIC MAINTENANCE Brake Fluid Reservoir

BRAKE FLUID RESERVOIR

1. Full Level 2. Safe Level 3. Low Level

2693
Figure 10-2 Brake Fluid Reservoir

The brake fluid reservoir (1) is located under the hood. Raise the hood to check the brake fluid level.

During the brake fluid level inspection, 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 0.25 inch (6.4 mm) from the top of the reservoir (Figure 10-2). Also, brake fluid
should be clean with no residue in the bottom of the reservoir or other evidence of contamination.

A CAUTION

¢ Use only DOT 5 (silicone) brake fluid. Use of any other type brake fluid is not recommended.
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Engine Oil PERIODIC MAINTENANCE

ENGINE OIL

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 the engine with oil.

OIL PRESSURE

The Kawasaki gasoline engine has an oil filter that is mounted on a bracket between and in front of the engine and
transmission. 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 Kawasaki engine manual is 35 to 45 psig (241.3 to 310.2 kPa) at

idle; however, the remote filter design causes oil pressure to be 18 psig (124.1 kPa) which is normal for this
type of oil circulation design.

ENGINE OIL LEVEL CHECK

1. Remove the oil level dipstick from the oil filler tube and wipe oil from the dipstick (Figure 10-3). See following
CAUTION.

A 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 to the engine until the level is
between low and full levels (safe level). See following CAUTION.

CAUTION

* Do not exceed recommended oil capacity. Doing so will decrease engine performance or result in
damage to the engine.

1. Full Level 2. Safe Level 3. Low Level

205
Figure 10-3 Engine Oil Level Check
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PERIODIC MAINTENANCE Engine Oil

ENGINE OIL AND FILTER CHANGE

Engine oil and oil filter should be changed after the first 10 hours of operation. After that, the oil 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.

Disconnect battery and spark plug wires. See Disconnecting the Battery on page 1-4.
Remove the oil filler cap to allow the oil to drain properly.
Position a pan designed for oil changes under the drain plug (Figure 10-4).

From the underside of the vehicle, use a socket or wrench to remove the drain plug (1). Turn the plug
counterclockwise and drain the engine oil into the pan. See following WARNING.

A WARNING

A S

* 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 compression
washer or sealing o-ring remains on the drain plug. Inspect the compression washer or the sealing o-ring
and replace if necessary.

7. Use a socket or wrench to replace the oil drain plug (1) (Figure 10-4). Turn the plug clockwise and tighten to
61 in-Ib (6.9 N-m) for Kawasaki gas vehicles with plastic drain plugs or 14.5 ft-Ib (20 N-m) for Kawasaki gas
vehicles with metal drain plugs.

207 210
Figure 10-4 Engine Oil Drain Plug and Pan Figure 10-5 Replace Engine Oil Filter

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 10-5).

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.
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Engine Oil

NOTE: An oil drip guard can be used to prevent excess oil from dripping onto the engine base plate (Figure 10-6).
Use an empty quart (one liter) 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. 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.

PERIODIC MAINTENANCE

Dispose of used oil according to the environmental laws and regulations for your area.

26

27
Figure 10-6 Remove Engine Oil Filter

Figure 10-7 Coat Rubber Seal
4.

Use a clean rag to wipe the oil filter mounting bracket surface clean where the oil filter gasket seats.
5.

Coat filter gasket with clean engine oil (Figure 10-7). Install the new oil filter. See following NOTE.
NOTE: Only use oil filters designed for this engine.

6. Hand tighten 2/3 to 3/4 turn after the filter gasket contacts the mounting surface.

203
Figure 10-8 Add Engine Oil
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PERIODIC MAINTENANCE Engine Oil

Engine Oil Filling
1. Add engine oil (Figure 10-8). With filter change, the engine requires 1 gqt. and 19 oz (1.5 L) of oil per change.
2. Refer to oil viscosity guidelines for selection of oil grade (Figure 10-9). See following CAUTION.

CAUTION

* Do not exceed recommended oil capacity. Doing so will decrease engine performance or result in
damage to the engine.

3. Install the oil filler cap.
4. Connect battery and spark plug wires. See Connecting the Battery on page 1-4.

5.  With the Forward/Reverse handle in the NEUTRAL position, start and run the engine for three minutes and check
for leaks. Observe both the drain plug and the oil filter from under the vehicle and watch for oil leaks. If the filter
leaks, tighten an additional 1/4 turn and retest. If the oil drain plug leaks, re-torque and retest.

NOTE: Wait a few minutes after turning off the engine before removing the dipstick.

6. Remove the dipstick and check the engine oil as a final step. Replace the dipstick.

OIL VISCOSITY

Choose the viscosity according to the temperature as shown in the appropriate oil viscosity chart (Figure 10-9). See
following NOTE.

NOTE: Use engine oil with API classification SJ for gasoline vehicles.
Gasoline Vehicles Only: Below 40 °F (4 °C), the use of SAE 30 may result in hard starting.

Gasoline Vehicles Only: Above 80 °F (27 °C), the use of 10W-30 may cause increased oil consumption.
Check oil more frequently.

Using multi-grade oils (5W-20, 10W-30, and 10W-40) may increase oil consumption. If multi-grade oil is used, check
the oil level more frequently.

-20°C -10°C  0°C 10°C 20°C 30°C 40°C

K SAE 40 >
< SAE 30 ;

< SAE 10W-30/ SAE 10W-40

< SAE 5W-30 >

-4°F  14°F 32°F 50°F 68°F 86°F 104°F

213
Figure 10-9 Oil Viscosity Chart
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Spark Plugs PERIODIC MAINTENANCE

SPARK PLUGS

SPARK PLUG CLEANING AND INSPECTION

1. Carefully pull the plug wire from the spark plug and remove the spark plug.

2. If the plug is oily or has carbon built up on it, clean the plug using a high flash-point solvent and a wire brush or
other suitable tool.

3. If the spark plug electrodes are corroded or damaged, or if the insulator is cracked, replace the plug with an
OEM replacement.
— Spark Plug Type: NGK BPR2ES

SPARK PLUG GAP INSPECTION

1. Measure the gap with a wire-type thickness gauge.

2. If the gap is incorrect, carefully bend the side electrode with a suitable tool to obtain the correct gap.
— Spark Plug Gap: 0.030 in. (0.76 mm)

GEARCASE LUBRICATION

LUBRICATION LEVEL CHECK FOR TRANSMISSION AND REAR DIFFERENTIAL
Transmission:

When the vehicle is on a level surface, use the level indicator hole (1) as a lubricant level indicator (Figure 10-10).
Lubricant level should be even with the bottom of level indicator hole (1).

Rear differential:

The rear differential does not have a level indicator hole. It is filled by volume. Inspect rear differential for leakage at
specified interval. See Periodic Service Schedule on page 10-1. If oil leakage is found, drain oil, repair leak and refill
with specified oil type and volume. See Lubrication Change for Transmission and Rear Differential on page 10-10.

LUBRICATION CHANGE FOR TRANSMISSION AND REAR DIFFERENTIAL

NOTE: Metal particles may be discovered in the fluid or on the magnetic drain plug when changing the differential or
transmission fluid. These particles are normal and expected for the first few fluid changes. This is a result
of the gears being “net forged”, meaning the gears are forged to a shape very close to the final gear size
but the teeth are not finish machined prior to assembly. The “finish machining” occurs when the gears make
contact under load during vehicle operation. The magnetic drain plug is included in the design to collect
the metal particles generated from the gear break in process. This is an established process and is not
detrimental to gear service life.

Dispose of used oil according to the environmental laws and regulations for your area.
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PERIODIC MAINTENANCE Fueling Instructions

7

speEP¥o

1. Fill Plug
2. Drain Plug
1. Lubricant Level Indicator 2. Drain Plug 3. Fill Plug
2558 2480
Figure 10-10 Transmission Level Indicator, Fill and Drain Figure 10-11 Rear Differential Fill and Drain Plugs

Plugs

Transmission:

Use the lower plug (2) for drainage (Figure 10-10). Remove both drain (2) and fill plugs (3) to allow the lubricant to
drain faster. See preceding NOTE.

Clean and install the drain plug (2) before filling transmission with new lubricant (Figure 10-10). Tighten drain plug to
96 in-Ib (11 N-m). Remove fill plug (3) and lubricant level indicator plug (1). Using a funnel, fill transmission to the
bottom of the level indicator hole (1) with specified lubricant. See Periodic Lubrication Schedule on page 10-4.
Apply Loctite® 567 to the threads of the fill plug (3) and level indicator plug (1) and tighten them to 21 ft-Ib (28 N-m).

Rear differential:

Use the lower plug (2) for drainage (Figure 10-11). Remove both drain (2) and fill plugs (1) to allow the lubricant to
drain faster. See preceding NOTE.

Clean and install the drain plug (2) and washer before filling the rear differential with new lubricant (Figure 10-11).
Tighten the drain plug to 96 in-Ib (10.8 N-m). Remove fill plug (1). Using a funnel, fill the differential through the fill hole
(1) with specified oil type and volume. See Periodic Lubrication Schedule on page 10-4. Apply Loctite® 567 to the
threads of the fill plug (1) and tighten to 21 ft-Ib (28 N-m).

FUELING INSTRUCTIONS

See General Warnings on page 1-2.

A DANGER

¢ Turn the key switch to the OFF position before fueling.

DANGER CONTINUED ON NEXT PAGE
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Fueling Instructions PERIODIC MAINTENANCE

A DANGER

¢ Do not 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. See preceding DANGER and following CAUTION.

CAUTION

¢ Gasoline vehicles: Use unleaded gasoline only.
* Whenever possible, avoid using oxygenated and blended fuels.

¢ Do not use any fuel with an alcohol content that exceeds 10% by volume (such as E15 and E85).
Ethanol is an alcohol that readily absorbs moisture causing corrosion of fuel system components. It
also damages neoprene and other plastic and rubber components. Use of these fuels in this vehicle

will void the warranty.

2.  Replace the fuel cap. Ensure that the cap is tightened securely (tighten until it clicks).
3. Clean any spilled fuel from the cap or around the fuel cap area.

219
Figure 10-12 Fuel Tank
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BATTERY

For periodic battery maintenance, see Battery on page 12-15 (gasoline vehicles).
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SECTION 11 — TROUBLESHOOTING AND ELECTRICAL
SYSTEM

A DANGER

¢ See General Warnings, Section 1, Page 1-2.

A WARNING

¢ See General Warnings, Section 1, Page 1-2.

ATO AND MINI ATM FUSE INSPECTION

1. Disable the vehicle.
2. Remove the fuse.
3. Visual Inspection: Examine the fuse. Replace the fuse as necessary.

Iy
It

Good Fuse
Blown Fuse

G-130998-000005

4. Multimeter Inspection: Set a multimeter to check continuity.
5. Check for continuity between the tabs on the fuse.
51. If there is no continuity, replace the fuse.

PARK BRAKE RELAY

The park brake relay (1) is located under the hood (Figure 11-1). The screw (2) torque specification is from 5 to
8 Ib:in (0.56 to 0.9 N-m).
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Troubleshooting Guide

TROUBLESHOOTING AND ELECTRICAL
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Figure 11-1 Relays

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

Spark Plugs on page 10-10

Spark plug wire is damaged or loose

See the Kawasaki FH680D engine manual.

Intermittent ignition coil failure

See the Kawasaki FH680D engine manual.

Low cylinder compression

See the Kawasaki FH680D engine manual.

Water or dirt in the fuel system and/or
carburetor; dirty or clogged fuel filter

Fuel System on page 13-8

Carburetor improperly adjusted

Engine RPM Adjustment on page 13-25

Starter failure

See the Kawasaki FH680D engine manual.

Carburetor solenoid failure

Test Procedure 25 — Carburetor Solenoid
Circuit on page 11-27

Diode 3 failed open

Test Procedure 12 — Diode 3 on wire 39 and
45 on page 11-19

Diode 5 failed open

Test Procedure 14 — Diode 5 on wire 129 and
131 on page 11-20

TABLE CONTINUED ON NEXT PAGE
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Troubleshooting Guide

TROUBLESHOOTING GUIDE

SYMPTOM

POSSIBLE CAUSES

REFER TO

Engine starts but does not run smoothly.

Spark plug is fouled or in poor condition

Spark Plugs on page 10-10

Spark plug wire is damaged or loose

See the Kawasaki FH680D engine manual.

Intermittent ignition coil failure

Test Procedure 19 — Ignition Spark on page
11-24, Test Procedure 20 — Engine Kill Wire
on page 11-24, and Test Procedure 21 —
Grounded Kill Wire on page 11-25

Water or dirt in the fuel system and/or
carburetor; dirty or clogged fuel filter

Fuel System on page 13-8

Fuel pump malfunction; fuel pressure to
carburetor too low

Fuel System on page 13-8

Engine turns but fails to start.

Fuel tank is empty

Fuel System on page 13-8

Fuel line or filters clogged

Fuel System on page 13-8

Fouled spark plug

Spark Plugs on page 10-10

Spark plug wire damaged or loose

Section 13 — 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 13-8

Ignition coil failure

Test Procedure 19 — Ignition Spark on page
11-24, Test Procedure 20 — Engine Kill Wire
on page 11-24, and Test Procedure 21 —
Grounded Kill Wire on page 11-25

Kill circuit grounded

Test Procedure 21 — Grounded Kill Wire on
page 11-25

Carburetor solenoid failure

Test Procedure 25 — Carburetor Solenoid
Circuit on page 11-27

Improper idle governor adjustment

Engine Control Linkages on page 13-20

Engine overheats.

Fan screen is partially blocked or plugged

See the Kawasaki FH680D engine manual.

Governor is improperly adjusted

Engine Control Linkages on page 13-20

Carburetor is too lean; check main jet size

Carburetor on page 13-10

Engine pre-ignites.

Excessive carbon deposits on piston head or
in combustion chamber

See the Kawasaki FH680D engine manual.

Spark plug heat range is incorrect

Spark Plugs on page 10-10

Unsuitable or contaminated fuel

Fuel System on page 13-8

TABLE CONTINUED ON NEXT PAGE
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TROUBLESHOOTING AND ELECTRICAL
SYST!

EM

TROUBLESHOOTING GUIDE

SYMPTOM

POSSIBLE CAUSES

REFER TO

Loss of engine power.

Exhaust valve is restricted with carbon deposit

See the Kawasaki FH680D engine manual.

Muffler or exhaust pipe restricted with carbon
or other substance

Exhaust System on page 13-6

Ignition coil failure

Test Procedure 19 — Ignition Spark on page
11-24

Air filter is dirty or clogged

Air Filter Replacement on page 13-27

Governor is improperly adjusted

Engine Control Linkages on page 13-20

Throttle linkage out of adjustment

Engine Control Linkages on page 13-20

Low cylinder compression

See the Kawasaki FH680D engine manual.

Spark plug failed

Spark Plugs on page 10-10

Restricted fuel flow

Fuel System on page 13-8

Clutches are not backshifting properly

Clutches on page 13-29

Spark plug fouls repeatedly.

Incorrect plug

Spark Plugs on page 10-10

Unsuitable fuel, or incorrect (rich) fuel mixture

Fuel System on page 13-8

Spark plug wire is damaged

See the Kawasaki FH680D engine manual.

Dirt entering combustion chamber

Fuel System on page 13-8

Ignition coil failed

See the Kawasaki FH680D engine manual.

Rings are heavily worn, low cylinder pressure

See the Kawasaki FH680D engine manual.

Carburetor floods.

Inlet valve or seat is leaking, dirty, worn, or
damaged

See the Kawasaki FH680D engine manual.

Float is damaged and filled with gasoline

See the Kawasaki FH680D engine manual.

Carburetor vent is clogged

See the Kawasaki FH680D engine manual.

Float needle valve not functioning properly

See the Kawasaki FH680D engine manual.

TABLE CONTINUED ON NEXT PAGE
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TROUBLESHOOTING GUIDE

SYMPTOM

POSSIBLE CAUSES

REFER TO

Starter fails to operate.

Starter control circuit is not operating

Test Procedure 6 — Starter Control Circuit on
page 11-13

Start relay failure

Test Procedure 7 — Start Relay on page 11-14

Fuse is blown

Test Procedure 2 — Fuse on page 11-11

Battery is dead

Test Procedure 1 — Battery on page 11-9

Charge coil failed

Test Procedure 17 — Charge Coil on page
11-23

Loose or broken wire in charge coil circuit

Test Procedure 17 — Charge Coil on page
11-23

Voltage Regulator failure

Test Procedure 18 — Voltage Regulator on
page 11-24

Starter solenoid or starter motor failure

Test Procedure 6 — Starter Control Circuit on
page 11-13

Key switch failure

Test Procedure 5 — Key Switch (Starter Circuit)
on page 11-13

Cylinder and/or crankcase flooded with fuel

See the Kawasaki FH680D engine manual.

Neutral switch failure (failed open)

Test Procedure 15 — Neutral Switch
(Transmission) on page 11-22

Transmission shifter linkage is binding or is
out of adjustment

Forward/Reverse Shifter Cable Adjustment on
page 14-7

Charge coil does not charge battery.

Loose or broken wire in charge coil circuit

Test Procedure 17 — Charge Coil on page
11-23

Charge coil is shorted (failed closed)

Test Procedure 17 — Charge Coil on page
11-23

25-amp fuse is blown

Test Procedure 2 — Fuse on page 11-11

Voltage Regulator failure

Test Procedure 18 — Voltage Regulator on
page 11-24

Battery failure

Test Procedure 1 — Battery on page 11-9

Transmission does not engage or disengage
smoothly.

Transmission shifter linkage is binding or is
out of adjustment

Forward/Reverse Shifter Cable Adjustment on
page 14-7

Idle RPM Setting is set too high

Engine RPM Adjustment on page 13-25

Insufficient (low) level of lubricant or wrong
type of lubricant in transmission

Gearcase Lubrication on page 10-10

Internal gears are damaged or worn

See the Engines and Drivetrain Components
manual.

TABLE CONTINUED ON NEXT PAGE
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TROUBLESHOOTING AND ELECTRICAL
SYST!

EM

TROUBLESHOOTING GUIDE

SYMPTOM

POSSIBLE CAUSES

REFER TO

Excessive vehicle vibration.

Engine mounting nuts or bolts are loose

Section 13 — Gasoline Engine, Muffler, Fuel
System, and Clutches

Misaligned muffler mounting clamp

Exhaust System on page 13-6

Damaged drive belt

Clutches on page 13-29

Damaged drive clutch

Clutches on page 13-29

Damaged driven clutch

Clutches on page 13-29

RPM setting is incorrect

Engine RPM Adjustment on page 13-25

Torque converter does not shift smoothly.

Drive belt is worn, cracked, glazed, or frayed

Drive Belt Removal on page 13-30

Drive clutch malfunction

Drive Clutch Cleaning and Inspection on page
13-31

Driven clutch malfunction

Drive Clutch Cleaning and Inspection on page
13-31

Governor is sticking

Engine Control Linkages on page 13-20

Engine won'’t stop running.

Kill circuit wire is disconnected from the
ignition coil

Test Procedure 20 — Engine Kill Wire on page
11-24

Key switch failure

Test Procedure 22 — Key Switch (Engine Kill
Circuit) on page 11-26

Low oil warning light stays on.

Qil level sensor failure

See the Kawasaki FH680D engine manual.

Shorted wire harness wires

Test Procedure 26 — Low Oil Warning Light
Circuit on page 11-28

Hour meter does not function.

Failed low oil warning light or oil pressure
sensor

Test Procedure 26 — Low Oil Warning Light
Circuit on page 11-28

Oil pressure switch failed closed

See the Kawasaki FH680D engine manual.

Failed hour meter

Test Procedure 30 — Hour Meter on page 11-31

Hour meter adds increments with key switch
ON and engine not running.

Oil pressure switch failed open

See the Kawasaki FH680D engine manual.

10-amp fuse blows repeatedly.

Diode 1 failed closed

Test Procedure 10 — Diode 1 on wire 32 and
35 on page 11-18

25-amp fuse blows repeatedly.

Diode 4 failed closed

Test Procedure 13 — Diode 4 on wire 122 and
130 on page 11-20

Starter motor engages when key switch is in
the ON position.

Diode 3 failed closed

Test Procedure 12 — Diode 3 on wire 39 and
45 on page 11-19

Bed lift does not function

Bed lift motor failed

Test Procedure 33 — Bed Lift Motor on page
11-34

Bed lift switch failed

Test Procedure 34 — Bed Lift Switch on page
11-35

Bed lift circuit breaker failed

Test Procedure 35 — Bed Lift Circuit Breaker
on page 11-35

Page 11-6
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Wiring Diagram
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Figure 11-2 Wiring Diagram — Front
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Wiring Diagram

TROUBLESHOOTING AND ELECTRICAL
SYSTEM
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Figure 11-3 Wiring Diagram — Rear
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TROUBLESHOOTING AND ELECTRICAL
SYSTEM

TEST PROCEDURES

Index of Test Procedures

1 — Battery

2 — Fuse

3 — Ground Cables

4 — Key Switch (ON Position)

5 — Key Switch (Starter Circuit)

6 — Starter Control Circuit

7 — Start Relay

8 — Carburetor Heater Relay

9 — Wire Harness Diodes

10 — Diode 1 on wire 32 and 35

11 — Diode 2 on wire 40 and 41

12 — Diode 3 on wire 39 and 45

13 — Diode 4 on wire 122 and 130
14 — Diode 5 on wire 129 and 131
15 — Neutral Switch (Transmission)
16 — Wire Continuity

17 — Charge Coil

18 — Voltage Regulator

19 — Ignition Spark

20 — Engine Kill Wire

21 — Grounded Kill Wire

22 — Key Switch (Engine Kill Circuit)
23 — Reverse Warning Buzzer Limit Switch (If Equipped)
24 — Reverse Warning Buzzer (If Equipped)
25 — Carburetor Solenoid Circuit
26 — Low Oil Warning Light Circuit
27 — 12-Volt Accessory Receptacle
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 Lift Circuit Breaker

TEST PROCEDURE 1 — Battery

See General Warnings, Section 1, Page 1-2.

A DANGER

Test Procedures

* 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

DANGER CONTINUED ON NEXT PAGE
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A DANGER

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 can be found in Battery on page 12-15 of this manual.

Voltage Test

1. Take a voltage reading with a multimeter set to 20 VDC by placing the red (+) probe on the positive (+) battery
post and the black (=) probe on the negative (-) battery post. If it shows less than 12.4 volts recharge the battery.
If battery voltage is greater than 12.4 volts, the problem is not with the battery. If the battery does not reach 12.4
volts after charging, replace the battery. See following NOTE.

NOTE: Open circuit voltage should be at least 12.4 volts.
Load Test
NOTE: Ensure that the battery is fully charged before performing the following test procedure.

1. Disable the vehicle. See Disabling the Vehicle on page 1-4.
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 acceptable
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
Kawasaki FH680D engine manual. 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.
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TEST PROCEDURE 2 - Fuse

See General Warnings, Section 1, Page 1-2.

A WARNING

* Failure to use properly rated fuse can result in a fire hazard.
The fuse block is located on the electrical component mounting plate (Figure 11-4, Page 11-11).

Disconnect battery and spark plug wires. See Disconnecting the Battery on page 1-4.

Remove the electrical component cover.

Ensure the wires are connected correctly and are tight. If they are not, rewire or tighten as necessary.
Remove the fuse to be tested from the fuse block.

Connect the probes of a multimeter set to 200 ohms to the fuse terminals. The reading should be continuity. 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.

A WARNING

o bk DN~

¢ 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.
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2081
Figure 11-4 Electrical Component Mounting Plate

TEST PROCEDURE 3 — Ground Cables
See General Warnings, Section 1, Page 1-2.

1. Disconnect battery and spark plug wires. See Disconnecting the Battery on page 1-4.

2. Check the frame ground for corrosion, loose connections, and/or damaged terminals (Figure 11-5, Page 11-12).
Repair or replace as required.

3. Check the negative (=) battery terminal, 6-gauge black wire (w202), and the two 12-gauge black wires (w112 and
w132) for damage. Repair or replace as required.
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Check the engine ground wire (w203), located on the remote oil filter bracket, for corrosion, loose connections,
and/or damage (Figure 11-6, Page 11-12). Repair or replace as required.

Set the multimeter to 200 ohms.

Check for continuity between the 6-gauge wire (w202) terminal, disconnected from the negative (=) battery
terminal, and the frame.

Check for continuity between the 6-gauge wire (w203) terminal, disconnected from the frame, and the engine.

The readings obtained in the previous steps should indicate continuity. If any of the readings are incorrect, clean
and tighten wire connections. If the connections are good and the reading is incorrect, repair or replace the wire.

2082

2083
Figure 11-5 Frame Ground Figure 11-6 Engine Ground to Frame

TEST PROCEDURE 4 — Key Switch (ON Position)

See General Warnings, Section 1, Page 1-2.

a bk~

Disconnect battery and spark plug wires. See Disconnecting the Battery on page 1-4.

Ensure that the key switch connector is connected correctly and is tight. If it is not, repair or replace as necessary.
Remove the key switch. See Key Switch Removal on page 12-7.

Set the multimeter to 200 ohms.

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 11-7, Page 11-13). See Key Switch Removal on page 12-7.

Page 11-12 2020 Carryall 1500 Two-Wheel Drive Maintenance and Service Manual



TROUBLESHOOTING AND ELECTRICAL 1 1
SYSTEM Test Procedures

REAR VIEW | FRONT VIEW
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2356
Figure 11-7 Key Switch Terminals and Continuity Diagram

TEST PROCEDURE 5 - Key Switch (Starter Circuit)
See General Warnings, Section 1, Page 1-2.

Disconnect battery and spark plug wires. See Disconnecting the Battery on page 1-4.

Ensure that the key switch connector is connected correctly and is tight. If it is not, repair or replace as necessary.
Remove the key switch. See Key Switch Removal on page 12-7.

Set the multimeter to 200 ohms.

With the key switch 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 on page 12-7. If the reading does not indicate
continuity, leave the probes connected and proceed to step 7.

6. 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 11-7, Page 11-13). 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 not indicate
continuity. If either reading is not correct, replace the key switch. See Key Switch Removal on page 12-7.

o kb=

TEST PROCEDURE 6 — Starter Control Circuit
See General Warnings, Section 1, Page 1-2.

1. Disable the vehicle. See Disabling the Vehicle on page 1-4.

2. Disconnect the 16-gauge green wire (w127) from the starter solenoid coil to prevent the vehicle from
unintentionally starting (Figure 11-8, Page 11-14). See following WARNING.

A 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 (w127) terminal and the frame ground.

5. Monitor the multimeter. The reading should indicate 0 VDC 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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2084
Figure 11-8 Solenoid Coil Wire (w127) Removed

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 11-9.

Check the 25-amp fuse at the fuse block. See Test Procedure 2 — Fuse on page 11-11.

Check the start relay. See Test Procedure 7 — Start Relay on page 11-14.

Check diode 5. See Test Procedure 14 — Diode 5 on wire 129 and 131 on page 11-20.

Check the neutral switch on the transmission housing. See Test Procedure 15 — Neutral Switch
(Transmission) on page 11-22.

Check for continuity of the wire harness on wires 124, 125, 127, 128, and 129. See Wiring Diagram on
page 11-7.

7. If none of the previous steps resolves the problem, the starter solenoid and/or starter motor has failed. See
the Kawasaki FH680D engine manual.

TEST PROCEDURE 7 - Start Relay

See General Warnings, Section 1, Page 1-2.

1. Disable the vehicle. See Disabling the Vehicle on page 1-4.

2. Disconnect the 16-gauge green wire (w127) from the starter solenoid coil to prevent the vehicle from
unintentionally starting (Figure 11-8, Page 11-14). See following WARNING.

A 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 light green start relay wire (w110) terminal
and the frame ground (Figure 11-9, Page 11-15).

5. Monitor the multimeter. The reading should indicate 0 VDC 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.
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NOTE: The carburetor heater and accessory relays (if equipped with accessory relay) 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. Ifthereading is 12 VDC and the relay clicks when the key is in the START position, check the relay contacts.
7.1. Set the multimeter to 200 ohms.

7.2. Check for continuity between the 16-gauge red wire (w124) and the 16-gauge green wire (w128) start relay
terminals (Figure 11-10, Page 11-15).

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.

2086
Figure 11-9 Start Relay Coil Circuit Test Figure 11-10 Start Relay Contact Test

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 11-9.

Check the 10-amp fuse (on w109). See Test Procedure 2 — Fuse on page 11-11.

Check the key switch. See Test Procedure 5 — Key Switch (Starter Circuit) on page 11-13.

Check the neutral switch on the transmission housing. See Test Procedure 15 — Neutral Switch
(Transmission) on page 11-22.

Check for continuity of the wire harness on wires w43, w110, and w138. See Wiring Diagram on page 11-7.

TEST PROCEDURE 8 - Carburetor Heater Relay
See General Warnings, Section 1, Page 1-2.
NOTE: Keep the battery connected during this test procedure.

The carburetor heater relay is activated by the oil pressure switch to ensure the carburetor heater is only used
while the engine is running.

1. Disable the vehicle. See Disabling the Vehicle on page 1-4.

2020 Carryall 1500 Two-Wheel Drive Maintenance and Service Manual ~ Page 11-15



1 1 TROUBLESHOOTING AND ELECTRICAL
Test Procedures SYSTEM

2. Set the multimeter to 20 VDC.

3. Place the probes to measure the voltage between the 18-gauge purple relay wire (w135) terminal and the
frame ground (Figure 11-11, Page 11-16).

4. Monitor the multimeter. The reading should indicate 0 VDC with the key off. The reading should indicate
approximately 12 VDC with the key on.

5. If the reading is 12 VDC and the relay does not click when the engine starts, replace the relay.

2087 2088
Figure 11-11 Carburetor Heater Relay Coil Circuit Test Figure 11-12 Carburetor Heater Relay Contact Test

6. If the reading is 12 VDC and the relay clicks when the engine starts, check the relay contacts.
6.1. Set the multimeter to 200 ohms.

6.2. Check for continuity between the 18-gauge gray wire (w111) and the 16-gauge green wire (w114) relay
terminals (Figure 11-12, Page 11-16).

6.3. Monitor the multimeter. The multimeter should NOT indicate continuity with the key in the ON position and
the engine off. The multimeter should indicate continuity when the engine starts.

6.4. If the multimeter indicates continuity while the key is in the ON position and the engine is off, the contacts

have failed closed. Replace the relay.

7. If the reading obtained in step 5 is not 12 VDC when the engine starts, perform the following test procedures:
Check the battery. See Test Procedure 1 — Battery on page 11-9.

Check the oil pressure switch. See the Kawasaki FH680D engine manual.

Check the 10-amp fuse (on w109). See Test Procedure 2 — Fuse on page 11-11.

Check the key switch. See Test Procedure 5 — Key Switch (Starter Circuit) on page 11-13.

Check the neutral switch on the transmission housing. See Test Procedure 15 — Neutral Switch
(Transmission) on page 11-22.

Check for continuity of the wire harness on wires w47, w135, and w139. See Wiring Diagram on page 11-7.
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TEST PROCEDURE 9 — Wire Harness Diodes
See General Warnings, Section 1, Page 1-2.

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 arcing. 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 (Figure 11-13, Page 11-17).

1. VOM Black Lead 2. VOM Red Lead 3. Wiring Diagram Symbol
with Diode Stripe Orientation 4. Good Diode (Probe Scenario A) -
Conducts Current and Shows Continuity 5. Good Diode (Probe
Scenario B) - No Continuity 6. Bad Diode - Meter Beeps In Either
Direction (Probe Scenarios A and B)

1127

Figure 11-13 Basic Diode Information

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.
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AL

DIODE TROUBLESHOOTING GUIDE
IN-LINE WIRE
FAILURE
DIODE LOCATION FUNCTION SYMPTOM/COMMENT
CONDITION
(WIRES)
Will contribute to the premature failure
) ) ) ) Open of the limit switch (switch is only used
Front differential coil flyback diode in AWD vehicle).
) (only used in AWD applications but
Diode 1 w32 and w35 . . . . The 10-amp fuse (on w109) will blow
still present in 2-wheel drive vehicle )
harness) Closed repeatedly, with the key ON & pedal
depressed, until the diode has been
replaced.
Blocking diode for carburetor solenoid Open Difficult starting or not start at all
) control (powers carburetor solenoid
Diode 2 40 and w41 i i
! WAt and w when key switch is in the START Closed Starter will be activated when key
position) switch is in the ON position.
Difficult starting and engine will shut off
Open shortly after key switch is moved from
Carburetor solenoid control (powers the START to ON position.
Diode 3 w39 and w45 carburetor solenoid when key switch is Oil light may illuminate when key is in
in the ON position) Closed START position until oil pressure rises.
Hour meter will be powered when key
switch is in the START position.
Open Will contribute to the premature failure
P of the key switch contacts.
Diode 4 w122 and w130 Carburetor solenoid coil flyback diode The 10-amp fuse (on w109) will blow
Closed repeatedly, when key is in ON position,
until the diode has been replaced.
Open Will contribute to the premature failure
P of the start relay contacts.
Diode 5 w129 and w131 | Starter solenoid coil flyback diode The 25-amp fuse (on w125) will blow
repeatedly, when key is in START
Closed " . .
position, until the diode has been
replaced.

TEST PROCEDURE 10 - Diode 1 on wire 32 and 35

See General Warnings, Section 1, Page 1-2.

ok o=~

Disconnect battery and spark plug wires. See Disconnecting the Battery on page 1-4.
Disconnect the two-pin connector between the front gearcase and the wire harness.

Set the multimeter to the diode test function.
Connect the black (—) probe of the multimeter to the frame (ground).

EM

Page 11-18

Connect the red (+) probe of the multimeter to the 18-gauge gray wire (w34) on the two-pin connector (wire
harness side).

The reading should indicate an over limit (no continuity). If the diode conducts current (shows continuity, e.g.
beeps) with the meter probes connected as described, the diode has failed and must be replaced. See Wire
Harness Diode Removal on page 12-15.

Reverse the multimeter probes and note the reading. The multimeter should indicate approximately 540 mV,
however, a range of 400 to 700 mV is acceptable.
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If the readings obtained in the previous steps are incorrect, replace the diode. See Wire Harness Diode

Removal on page 12-15.

TEST PROCEDURE 11 — Diode 2 on wire 40 and 41
See General Warnings, Section 1, Page 1-2.

Disconnect battery and spark plug wires. See Disconnecting the Battery on page 1-4.

Remove the start relay from the multi-pin connector located on the electrical component mounting plate.
Disconnect the bullet connector in the carburetor solenoid green wire (Figure 11-14, Page 11-19).

Set the multimeter to the diode test function.

Connect the black (=) probe of the multimeter to the 18-gauge light-green wire (w110) at the start relay multi-pin
connector.

Connect the red (+) probe of the multimeter to the female side of the carburetor solenoid bullet connector.

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 on page 12-15.

8. Reverse the multimeter probes and note the reading. The multimeter should indicate approximately 540 mV,
however, a range of 400 to 700 mV is acceptable.

9. If the readings obtained in the previous steps are incorrect, replace the diode. See Wire Harness Diode
Removal on page 12-15.

ok o=

N o

2089
Figure 11-14 Carburetor Solenoid Bullet Connector

TEST PROCEDURE 12 - Diode 3 on wire 39 and 45
See General Warnings, Section 1, Page 1-2.

Disconnect battery and spark plug wires. See Disconnecting the Battery on page 1-4.

Raise the hood and disconnect the multi-pin connector from the key switch.

Disconnect the bullet connector in the carburetor solenoid green wire (Figure 11-14, Page 11-19).
Disconnect the 18-gauge purple wire (w42) from the oil light.

Disconnect the 18-gauge blue wire (w25) from the fuel gauge/hour meter.

ok o=
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1.

12.

Remove the starter relay, carburetor heater relay and, if equipped, the accessory relay from the multi-pin
connector located on the electrical component mounting plate.

Set the multimeter to the diode test function.

Connect the black () probe of the multimeter to the 18-gauge purple wire (w47) at the key switch multi-pin
connector.

Connect the red (+) probe of the multimeter to the female side of the carburetor solenoid bullet connector.

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 on page 12-15.

Reverse the multimeter probes and note the reading. The multimeter should indicate approximately 540 mV,
however, a range of 400 to 700 mV is acceptable.

If the readings obtained in the previous steps are incorrect, replace the diode. See Wire Harness Diode
Removal on page 12-15.

TEST PROCEDURE 13 — Diode 4 on wire 122 and 130

See General Warnings, Section 1, Page 1-2.

No oo

Disconnect battery and spark plug wires. See Disconnecting the Battery on page 1-4.

Raise the hood and disconnect the multi-pin connector from the key switch.

Disconnect the bullet connector in the carburetor solenoid green wire (Figure 11-14, Page 11-19).

Set the multimeter to the diode test function.

Connect the black (-) probe of the multimeter to the frame (ground).

Connect the red (+) probe of the multimeter to the female side of the carburetor solenoid bullet connector.

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 on page 12-15.

Reverse the multimeter probes and note the reading. The multimeter should indicate approximately 540 mV,
however, a range of 400 to 700 mV is acceptable.

If the readings obtained in the previous steps are incorrect, replace the diode. See Wire Harness Diode
Removal on page 12-15.

TEST PROCEDURE 14 - Diode 5 on wire 129 and 131

See General Warnings, Section 1, Page 1-2.

© N O AN

Disconnect battery and spark plug wires. See Disconnecting the Battery on page 1-4.

Raise the hood and disconnect the multi-pin connector from the key switch.

Disconnect the six wire engine harness connector located near the starter (Figure 11-20, Page 11-25).
Disconnect the 16-gauge green wire (w127) from the starter solenoid coil (Figure 11-8, Page 11-14).
Set the multimeter to the diode test function.

Connect the black () probe of the multimeter to the frame (ground).

Connect the red (+) probe of the multimeter to the 16-gauge green wire (w127) at the spade connector.

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 on page 12-15.

Reverse the multimeter probes and note the reading. The multimeter should indicate approximately 540 mV,
however, a range of 400 to 700 mV is acceptable.
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10. If the readings obtained in the previous steps are incorrect, replace the diode. See Wire Harness Diode
Removal on page 12-15.
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TEST PROCEDURE 15 — Neutral Switch (Transmission)

See General Warnings, Section 1, Page 1-2.
The neutral switch is located on the transmission housing.

1. Disconnect battery and spark plug wires. See Disconnecting the Battery on page 1-4.

2. Disconnect the two-pin connector between the neutral switch and the wire harness (w138 and w143) (Figure
11-15, Page 11-22).

3. Check for continuity on the switch contacts with the Forward/Reverse handle in the FORWARD position (Figure
11-16, Page 11-22). The multimeter should indicate no continuity.

2090 2091
Figure 11-15 Neutral Switch Two-Pin Connector Figure 11-16 Neutral Switch — Forward Position
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Figure 11-17 Neutral Switch — Neutral Position Figure 11-18 Neutral Switch — Reverse Position
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4. Check for continuity on the switch contacts with the Forward/Reverse handle in the NEUTRAL position (Figure
1117, Page 11-22). The multimeter should indicate continuity.

5.  Check for continuity on the switch contacts with the Forward/Reverse handle in the REVERSE position (Figure
11-18, Page 11-22). The multimeter should indicate no continuity.

6. If any of the continuity readings are incorrect, replace the neutral switch. See Neutral Switch Removal on
page 12-2.

TEST PROCEDURE 16 — Wire Continuity
See General Warnings, Section 1, Page 1-2.

1. Disconnect battery and spark plug wires. See Disconnecting the Battery on page 1-4.
2. To test a wire for continuity, disconnect either end from the electrical component to which it is attached.

3. 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 continuity of
certain wires will require the appropriate diode test procedure. See Test Procedure 9 — Wire Harness
Diodes on page 11-17.

TEST PROCEDURE 17 — Charge Coil
See General Warnings, Section 1, Page 1-2.

1. Disconnect battery and spark plug wires. See Disconnecting the Battery on page 1-4.
2. Disconnect the 3-pin connector from the voltage regulator.

3. Measure the resistance of the charge coil on the two white wires of the multi-pin connector (Figure 11-19, Page
11-23). The resistance should be 0.01 to 0.1 ohm.

4. If the resistance is high, or the multimeter indicates an over limit (no continuity), the coil has failed. See the
Kawasaki FH680D engine manual.

2095

Figure 11-19 Charge Coil Test (At Voltage Regulator
Multi-Pin Connector)
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TEST PROCEDURE 18 - Voltage Regulator

See General Warnings, Section 1, Page 1-2.
NOTE: Keep the battery connected during this test procedure.

1. Disable the vehicle. See Disabling the Vehicle on page 1-4.
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 on page
13-25.

4. With the battery in good condition and fully charged, run the engine for several minutes to bring the voltage
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 11-9.

7. If the reading is less than 14.0 volts and not rising, check the charge coil. See Test Procedure 17 — Charge
Coil on page 11-23. Also check for a loose connection at the voltage regulator 3-pin connector and check the
continuity of each wire in the voltage regulator 3-pin connector.

8. If the reading is more than 15.0 volts and continues to rise, replace voltage regulator. See Voltage Regulator
Removal on page 12-5.

TEST PROCEDURE 19 - Ignition Spark

See General Warnings, Section 1, Page 1-2.
NOTE: Keep the battery connected during this test procedure.

Disable the vehicle. See Disabling the Vehicle on page 1-4.
Remove the spark plug wire from one of the spark plugs.
Use an ignition spark gap test tool (Thexton 404 or equivalent) to check for correct spark.

Adjust tester probes to approximately 18,000 volts (18 kV), setting (SE — Small Engine Setting on the Thexton
404 tool). Connect tester to spark plug wire and connect 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 Kawasaki FH680D engine manual.

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 Spark Plugs,
Section 10, Page 10-10.

oD~

TEST PROCEDURE 20 - Engine Kill Wire
See General Warnings, Section 1, Page 1-2.

1. Disconnect battery and spark plug wires. See Disconnecting the Battery on page 1-4.
2. Disconnect the six wire engine harness connector located near the starter (Figure 11-20, Page 11-25).

3. Connect the red (+) probe of the multimeter to the white/black wire terminal of the six wire connector and
connect the black (-) probe to the vehicle frame (ground). The multimeter should indicate continuity with the
key switch in the OFF position.
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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 multimeter reading.
5.

There should be no continuity when the key switch is in the ON or START position. If continuity is indicated,
check for worn insulation on the white/black wire that grounds the wire to the frame. See Test Procedure 21 —
Grounded Kill Wire on page 11-25. Also check the key switch for proper operation. See Test Procedure 22 —

Key Switch (Engine Kill Circuit) on page 11-26.
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Figure 11-20 Engine Harness Connector

TEST PROCEDURE 21 - Grounded Kill Wire

See General Warnings, Section 1, Page 1-2.

NOTE: Keep the battery connected during this test procedure.

1.
2.
11-21, Page 11-25). See following NOTE.

3.

Figure 11-21 Engine Kill Wire

Disable the vehicle. See Disabling the Vehicle on page 1-4.

Disconnect the engine kill black wire of engine harness at the bullet connector located near the starter (Figure

NOTE: Disconnecting the engine Kill wire removes the engine ignition circuit from the vehicle start/stop circuit.

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 20 — Engine Kill Wire on page 11-24.
See following WARNING.

A WARNING

¢ When the 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.

page 11-26. See preceding WARNING.

Also check the key switch for proper operation. See Test Procedure 22 — Key Switch (Engine Kill Circuit) on

If the engine does not run, connect the black wire at the bullet connector located near the starter and proceed to

Test Procedure 19 — Ignition Spark on page 11-24.
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TEST PROCEDURE 22 - Key Switch (Engine Kill Circuit)

See General Warnings, Section 1, Page 1-2.

Disconnect battery and spark plug wires. See Disconnecting the Battery on page 1-4.
Raise the hood.
Remove the connector from the key switch.

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 11-7, Page 11-13).

5. 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.

DN~

TEST PROCEDURE 23 - Reverse Warning Buzzer Limit Switch (If Equipped)
See General Warnings, Section 1, Page 1-2.

NOTE: Keep the battery connected during this test procedure.

The reverse warning buzzer limit switch is located on the Forward/Reverse handle under the hood.

1. Disable the vehicle. See Disabling the Vehicle on page 1-4.

2.  Check for proper wiring and tight connections at the reverse warning buzzer and the reverse warning buzzer
limit switch (Figure 11-22, Page 11-26).

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 Forward/Reverse handle in the
NEUTRAL or FORWARD position, the reading should be no continuity.

ll

2098
Figure 11-22 Reverse Warning Buzzer and Limit Switch

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 11-22, Page 11-26).
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TEST PROCEDURE 24 — Reverse Warning Buzzer (If Equipped)
See General Warnings, Section 1, Page 1-2.

1. Disconnect battery and spark plug wires. See Disconnecting the Battery on page 1-4.

2. 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 on page 11-7. If the buzzer does not
function when properly wired, replace the buzzer. See Reverse Warning Buzzer Removal on page 12-11.

TEST PROCEDURE 25 - Carburetor Solenoid Circuit
See General Warnings, Section 1, Page 1-2.
NOTE: Keep the battery connected while performing this test procedure.

1. Check the carburetor solenoid coil circuit.

1.1. Disable the vehicle. See Disabling the Vehicle on page 1-4.
1.2. Disconnect the green wire of engine harness at the bullet connector located near the starter (Figure
11-23, Page 11-28).
1.3. Disconnect the 16-gauge green wire (w127) from the starter solenoid coil to prevent the vehicle from
unintentionally starting (Figure 11-8, Page 11-14). See following WARNING.
A 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 female side of the carburetor solenoid bullet
connector green/white wire (w123) and the frame ground.

1.6. Monitor the multimeter. The reading should indicate 0 VDC 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 approximately 12 VDC with the
key in the ON and START positions, check the following items:

Key switch (starter circuit). See Test Procedure 5 — Key Switch (Starter Circuit) on page 11-13.

Diode 2. See Test Procedure 11 — Diode 2 on wire 40 and 41 on page 11-19.

Diode 3. See Test Procedure 12 — Diode 3 on wire 39 and 45 on page 11-19.

Diode 4. See Test Procedure 13 — Diode 4 on wire 122 and 130 on page 11-20.

2. Check the carburetor solenoid coil.

21. Disconnect battery and spark plug wires. See Disconnecting the Battery on page 1-4.

2.2. Set the multimeter to 200 ohms.

2.3. Measure the resistance between the male side of the carburetor solenoid bullet connector and the engine
(ground) (Figure 11-23, Page 11-28). The resistance should be approximately 30 ohms.

24. If the resistance reading is incorrect, replace the solenoid coil. See the Kawasaki FH680D engine manual.
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2089
Figure 11-23 Carburetor Solenoid Bullet Connector

TEST PROCEDURE 26 — Low Oil Warning Light Circuit

See General Warnings, Section 1, Page 1-2.

If the low oil warning light stays on, test the oil pressure switch. See the Kawasaki FH680D engine manual. 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

w
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10.

11.

has been started, the low oil warning light should remain illuminated until the oil pressure switch has been
activated.

Disable the vehicle. See Disabling the Vehicle on page 1-4.
Raise the hood.

Ensure that the wires on the oil warning light are connected correctly and are tight. If they are not, rewire
or tighten as necessary.

Disconnect the 18-gauge blue/white wire (w17) from the low oil warning light terminal.

Leave the 18-gauge purple wire (w42) connected to the low oil warning light.

Place a jumper wire on the terminal of the low oil warning light where the blue/white wire (w17) was removed.
Touch the frame (ground) with the remaining end of the jumper wire.

Turn the key switch to the ON position. The low oil warning light should illuminate.

If the low oil warning light does not illuminate when the key switch is in the ON position, check the 18-gauge
purple wire (w42) 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 blue/white wire (w17)
and the terminal on the engine 6-pin connector brown wire (w146).

If there is continuity between the 18-gauge purple wire (w42) at the low oil warning light and the 18-gauge purple
wire (w47) at the key switch, replace the low oil warning light. See Warning Light Removal on page 12-6.

If the problem is not corrected by performing the previous steps, test the oil pressure switch. See the Kawasaki
FH680D engine manual.
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TEST PROCEDURE 27 — 12-Volt Accessory Receptacle

See General Warnings, Section 1, Page 1-2.
NOTE: Keep the battery connected during this test procedure.

1. Disable the vehicle. See Disabling the Vehicle on page 1-4.
2. Set the multimeter to 20 VDC.

3. Measure the voltage between the center contact and the outer contact of the accessory receptacle. The voltage
should be approximately 12 VDC.

4. If the voltage is not approximately 12 VDC, check the 10-amp fuse on the orange/white wire (w115) located on the
electrical component mounting plate. See Test Procedure 2 — Fuse on page 11-11.

5. If the fuse is good, check the continuity of the wires connected to the accessory receptacle.
6. If the wire continuity is good, replace the accessory receptacle.

TEST PROCEDURE 28 - Fuel Level Sending Unit

See General Warnings, Section 1, Page 1-2.

A 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. Disconnect battery and spark plug wires. See Disconnecting the Battery on page 1-4.
2. Disconnect the orange wire from the center post of the fuel level sending unit.

3.  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 11-24, Page 11-29).

2100
Figure 11-24 Fuel Level Sending Unit Test

4. 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 following table
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.
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FLOAT POSITION RESISTANCE READING FUEL GAUGE READINGS
Lower position (tank empty) 240 ohms (+20) Empty
Center position (tank half full) 120 ohms (+20) Half full
Upper position (tank full) 60 ohms (+20) Full

5. 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 on page 13-15.
6. 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 (w104) from the fuel level sending unit to the fuel gauge/hour meter.

— Blue wire (w25) and purple wire (w47) from the fuel gauge/hour meter to the key switch.

— Black ground wires at the fuel level sending unit (w106) and at the fuel gauge/hour meter (w22). See Fuel
Gauge/Hour Meter Removal on page 12-7.

7. 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 11-30.

TEST PROCEDURE 29 - Fuel Gauge

See General Warnings, Section 1, Page 1-2.

1. Black(Jumper Wire From 6) 2. Blue 4. Orange 6. Black 7. White
480

Figure 11-25 Fuel Gauge/Hour Meter

NOTE: Keep the battery connected during this test procedure.

Disable the vehicle. See Disabling the Vehicle on page 1-4.

Raise the hood.
Disconnect the orange wire (w104) from the fuel gauge/hour meter.

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.

oD~
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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 (wW25) is connected. Place the black () probe on the (1) terminal of the fuel gauge/hour meter
with the black wire (w22) (Figure 11-26, Page 11-31).

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 11-26, Page 11-31).

The orange wire should remain disconnected for this step. Place the black probe of the multimeter on the (1)
terminal of the fuel gauge/hour meter and place the red (+) probe on the (4) terminal of the fuel gauge/hour
meter (Figure 11-27, Page 11-31). The voltage reading should be approximately 4.94 volts. If the reading is
incorrect, replace the fuel gauge/hour meter.

1. 20 VDC Setting 2. Orange 3. Black 4. White 5. Blue

N
[ W

o

1. 20 VDC Setting 2. Orange

481

482
Figure 11-26 Fuel Gauge Voltage Test - Terminal 2 Figure 11-27 Fuel Gauge Voltage Test - Terminal 4

TEST PROCEDURE 30 — Hour Meter

See General Warnings, Section 1, Page 1-2.

NOTE: Keep the battery connected during this test procedure.

1.
2.

4.

Place the Forward/Reverse handle in NEUTRAL. Chock the wheels.

With the key switch OFF, check the hour meter display. It is powered by an internal battery and should always be
on, even with the engine off and the key removed.

Start the engine and let it idle. See following DANGER.

A DANGER

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

With engine idling, the "hour glass" icon should flash. If not, check the low oil warning light and the oil pressure
switch. See following NOTE. See alsoTest Procedure 26 — Low Oil Warning Light Circuit on page 11-28.

NOTE: The hour meter is designed to record actual engine running time and will not start adding increments until the

5.

engine is running and the oil pressure switch has opened.

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.
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TEST PROCEDURE 31 - Light Switch

See General Warnings, Section 1, Page 1-2.

NOTE: The headlight circuit is protected by the 20-amp fuse. Check the fuse before this procedure is performed. See

Test Procedure 2 — Fuse on page 11-11.

Disable the vehicle. See Disabling the Vehicle on page 1-4.

2. Remove the light switch from the instrument panel. See Light Switch Removal on page 12-10.
3. 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 11-28, Page 11-32).
(LT
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Figure 11-28 Light Switch Test
4. Connect the black (-) probe of the multimeter to the negative (=) post of the battery.
5.  With the light switch in the OFF position, the reading should indicate 0 volts. With the light in the ON position, 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 (w126) from the fuse block to the starter solenoid. Check the continuity of the 14-gauge
yellow wire (w07) and the 14-gauge blue wire (w113) from the light switch to the fuse block. Check the fuse.
See Test Procedure 2 — Fuse on page 11-11. If the wires and fuse show continuity and the readings are still
incorrect, replace the switch. See Light Switch Removal on page 12-10.

TEST PROCEDURE 32 - Voltage at Headlight Socket

See General Warnings, Section 1, Page 1-2.

NOTE: Keep the battery connected during this test procedure.

1.

Disable the vehicle. See Disabling the Vehicle on page 1-4.

2. Inspect the wires at the light bulb socket. Make sure the wires are securely fastened to the contacts inside the
socket and that wires are oriented correctly - black to black and blue to blue.

3.  Remove the wire harness from the headlight bulb (Figure 11-29, Page 11-33).

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.
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Figure 11-29 Voltage Measurement at Headlight Socket

6. If there is no voltage reading at the wire harness, check the continuity of the 16-gauge blue wires (w01 and
w03) 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 (w01) of the wire harness. If the multimeter reading is approximately
12 volts, the blue wire has continuity.

7. Check the continuity of the 16-gauge black wire (w13) from the headlight to the frame ground.
7.1. Set the multimeter to 20 VDC.

7.2. Place the black (=) probe of multimeter into the black wire terminal (w13) of the wire harness and use an
alligator clip to attach the red (+) probe onto the positive (+) battery terminal. If the multimeter reading is
approximately 12 volts, the black wire has continuity.

8. Check the continuity of the headlight jumper harness wires.
9. If the readings are correct in all of the previous steps, replace the headlight bulb.

—
—’V =N

2101
Figure 11-30 Bed Lift Motor Wires
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Figure 11-31 Bed Lift Motor Voltage Reading with Switch  Figure 11-32 Bed Lift Motor Voltage Reading with Switch

in UP position in DOWN position

TEST PROCEDURE 33 - Bed Lift Motor

NOTE: Keep the battery connected during this test procedure.

DN~

Ensure that the battery is fully-charged before performing this test procedure.

Disable the vehicle. See Disabling the Vehicle on page 1-4.
Disconnect the red and yellow wires from the bed lift motor (Figure 11-30, Page 11-33).
Set a multimeter for 20 VDC.

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 11-31, Page 11-34).

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 are wired
correctly. Proceed to step 6.

— A reading of approximately — (negative) 12 VDC indicates that the bed lift harness or switch are wired
incorrectly. Check the wiring of the bed lift harness and bed lift switch. See Wiring Diagram on page 11-7.

— 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.

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 11-32, Page 11-34).

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 are wired
correctly. Proceed to step 8.

— Areading of approximately + (positive) 12 VDC indicates that the bed lift harness or switch are wired incorrectly.
Check the wiring of the bed lift harness and bed lift switch. See Wiring Diagram on page 11-7.

— 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.

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 4-16.
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TROUBLESHOOTING AND ELECTRICAL 1 1
SYSTEM Test Procedures

TEST PROCEDURE 34 - Bed Lift Switch

1. Remove the bed lift switch. See Bed Lift Switch Removal on page 12-9.

2. Check continuity between the terminals (Figure 11-33, Page 11-35) of the switch and compare the readings with
the Bed Lift Switch Continuity Table. If continuity readings do not match the table, replace the switch. See Bed
Lift Switch Installation on page 12-9.

[
10

:

SECINC

A. Up Position B. Down Position
Terminal:
1. #14 Black w2 2. #14 Red w3 4. #14 Red w7 5. #14
Red w7 6. #14 Yellow w5 8. #14 Black w2

2104
Figure 11-33 Bed Lift Switch Terminals

BED LIFT SWITCH CONTINUITY
Between 1 2 4 5 6 8
Terminals
1 Cont. when
pushed DOWN
2 Cont. when Cont. when
pushed DOWN pushed UP
4 Cont. when
pushed UP
5 Cont. when
pushed DOWN
6 Cont. when Cont. when
pushed DOWN pushed UP
8 Cont. when
pushed UP

TEST PROCEDURE 35 — Bed Lift Circuit Breaker

1.  Remove the bed lift circuit breaker. See Bed Lift Circuit Breaker Removal on page 12-9.

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 on page 12-9.
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SECTION 12 — ELECTRICAL COMPONENTS
A DANGER

¢ See General Warnings, Section 1, Page 1-2.

A WARNING

¢ See General Warnings, Section 1, Page 1-2.

STARTER AND STARTER SOLENOID

See General Warnings, Section 1, Page 1-2.

Refer to the engine manual for testing, removal, disassembly, and installation procedures. See the Kawasaki
FH680D engine manual.

RELAYS

See General Warnings, Section 1, Page 1-2.

The start relay (1), carburetor heater 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 12-1, Page 12-1).

TESTING THE RELAY

See Test Procedure 7 — Start Relay on page 11-14. See also Test Procedure 8 — Carburetor Heater Relay on

page 11-15.
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Figure 12-1 Relays Figure 12-2 Neutral Switch
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Neutral Switch ELECTRICAL COMPONENTS

RELAY REMOVAL

1. Disable the vehicle. See Disabling the Vehicle on page 1-4.
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.

2. Replace the electrical component cover.

NEUTRAL SWITCH

See General Warnings, Section 1, Page 1-2.

The neutral switch (1) is located on the transmission housing (Figure 12-2, Page 12-1).

TESTING THE NEUTRAL SWITCH

See Test Procedure 15 — Neutral Switch (Transmission) on page 11-22.

NEUTRAL SWITCH REMOVAL

1. Disable the vehicle. See Disabling the Vehicle on page 1-4.
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-Ib (27.8 N-m).
2. Connect the two-pin connector between the neutral switch and the wire harness.
3. Connect battery and spark plug wires. See Connecting the Battery on page 1-4.

CARBURETOR SOLENOID

See General Warnings, Section 1, Page 1-2.

The carburetor solenoid is located on the bottom of the carburetor.
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ELECTRICAL COMPONENTS Carburetor Heater

TESTING THE CARBURETOR SOLENOID

See Test Procedure 25 — Carburetor Solenoid Circuit on page 11-27.

CARBURETOR SOLENOID REMOVAL

1. Disconnect battery and spark plug wires. See Disconnecting the Battery on page 1-4.
2. Remove the front cover from the engine.

3. Disconnect the two-pin connector from the carburetor solenoid (Figure 12-3, Page 12-3).
4. Remove the solenoid from the carburetor. See the Kawasaki FH680D engine manual.
2128

Figure 12-3 Carburetor Solenoid Connector

CARBURETOR SOLENOID INSTALLATION

Install the carburetor solenoid and tighten to 168 in-Ib (19 N-m). See the Kawasaki FH680D engine manual.
Connect the two-pin connector to the carburetor solenoid (Figure 12-3, Page 12-3).

Install the engine front cover.

Connect battery and spark plug wires.

oD~

CARBURETOR HEATER

See General Warnings, Section 1, Page 1-2.

The carburetor heater is located on top of the carburetor.

CARBURETOR HEATER REMOVAL

1. Disconnect battery and spark plug wires.
2.  Remove the top cover from the engine.
3. Disconnect the green wire from the carburetor heater (1) (Figure 12-4, Page 12-4).
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Carburetor Heater ELECTRICAL COMPONENTS

4. Remove the heater from the carburetor.

7
RIS
1628

Figure 12-4 Carburetor Heater

CARBURETOR HEATER INSTALLATION

Install the carburetor heater and tighten to 65 in-lb (7 N-m).

Connect the green wire to the heater (Figure 12-4, Page 12-4).
Install the engine top cover.

oD~

Connect battery and spark plug wires. See Connecting the Battery on page 1-4.
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ELECTRICAL COMPONENTS Voltage Regulator

VOLTAGE REGULATOR

See General Warnings, Section 1, Page 1-2.

TESTING THE VOLTAGE REGULATOR
See Test Procedure 18 — Voltage Regulator on page 11-24.

VOLTAGE REGULATOR REMOVAL

1. Disconnect battery and spark plug wires. See Disconnecting the Battery on page 1-4.

2. Disconnect the multi-pin connector and the yellow and green wires from the voltage regulator (Figure 12-5,
Page 12-5).

3. Remove the voltage regulator mounting screw and remove the voltage regulator.

VOLTAGE REGULATOR INSTALLATION

1. Position the voltage regulator on the mounting plate and install the mounting screw. Tighten screw to 30 in-Ib (3.4
N-m) (Figure 12-5, Page 12-5).

2. Connect the multi-pin connector and the yellow and green wires to the voltage regulator.
3. Connect battery and spark plug wires. See Connecting the Battery on page 1-4.

4. With the Forward/Reverse handle in NEUTRAL, start the engine and check the regulator for proper functioning as
described in the voltage regulator test procedure. See Test Procedure 18 — Voltage Regulator on page 11-24.

2130
Figure 12-5 Voltage Regulator

WARNING LIGHTS

See General Warnings, Section 1, Page 1-2.
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Warning Lights ELECTRICAL COMPONENTS

TESTING THE WARNING LIGHTS
See Test Procedure 26 — Low Oil Warning Light Circuit on page 11-28.

WARNING LIGHT REMOVAL

Disconnect battery and spark plug wires. See Disconnecting the Battery on page 1-4.
Raise the hood.

Disconnect the wires from the warning light (1) (Figure 12-6, Page 12-6).

Press the retaining tabs and remove the warning light from the instrument panel.

PoODN-~

WARNING LIGHT INSTALLATION

1. Push a new warning light into the hole in the instrument panel until the plastic tabs are securely engaged (Figure
12-6, Page 12-6).

2. Reconnect the wires from the wire harness to the warning light.
3. Lower and secure the hood.
4. Connect battery and spark plug wires. See Connecting the Battery on page 1-4.

2131
Figure 12-6 Instrument Panel Electrical Components

Page 12-6 2020 Carryall 1500 Two-Wheel Drive Maintenance and Service Manual



ELECTRICAL COMPONENTS Fuel Gauge/Hour Meter

FUEL GAUGE/HOUR METER

See General Warnings, Section 1, Page 1-2.

TESTING THE FUEL GAUGE/HOUR METER

See Test Procedure 29 — Fuel Gauge on page 11-30. Also see Test Procedure 30 — Hour Meter on page 11-31.

With the key switch in the OFF position, the fuel gauge field is blank; however, the hour meter field is always ON.
When the key switch is turned to ON, the fuel gauge field activates. 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 hourglass icon blinks.

FUEL GAUGE/HOUR METER REMOVAL

Disconnect battery and spark plug wires. See Disconnecting the Battery on page 1-4.
Raise the hood.
Disconnect the wires from the fuel gauge/hour meter (2) (Figure 12-6, Page 12-6).

Remove the mounting clip (3) that secures the gauge/meter. Alternate pulling the lower and upper tabs away from
the gauge housing to remove clip. Pull gauge/meter from the instrument panel.

Pobd-~

FUEL GAUGE/HOUR METER INSTALLATION

1. Install a new fuel gauge/hour meter (2) into the hole in the instrument panel until the flange seats against the
instrument panel (Figure 12-6, Page 12-6).

Force the mounting clip (3) onto the back of the fuel gauge/hour meter until fully seated.
Connect the wires to the fuel gauge/hour meter. See Wiring Diagram on page 11-7.
Coat the terminals with Battery Terminal Protector Spray.

Lower and secure the hood.

Connect battery and spark plug wires. See Connecting the Battery on page 1-4.

o0k b

KEY SWITCH

See General Warnings, Section 1, Page 1-2.

TESTING THE KEY SWITCH

See Test Procedure 5 — Key Switch (Starter Circuit) on page 11-13. Also see Test Procedure 22 — Key Switch
(Engine Kill Circuit) on page 11-26.

KEY SWITCH REMOVAL

1. Disconnect battery and spark plug wires. See Disconnecting the Battery on page 1-4.
2. Raise the hood.

3. From under the hood, remove the multi-pin connector from the key switch.
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12-Volt Accessory Receptacle ELECTRICAL COMPONENTS

4. Reach under the instrument panel to hold the key switch and remove the key switch nut (7) (Figure 12-6, Page
12-6). Pull the key switch, with spacer (8), from the back side of the instrument panel.

KEY SWITCH INSTALLATION

1. Place spacer on key switch and reverse the removal procedure to install switch in the instrument panel. Tighten
the key switch nut firmly.

2. From under the hood, connect the multi-pin connector to the key switch.
3. Lower and secure the hood.
4. Connect battery and spark plug wires. See Connecting the Battery on page 1-4.

12-VOLT ACCESSORY RECEPTACLE

See General Warnings, Section 1, Page 1-2.

TESTING THE 12-VOLT ACCESSORY RECEPTACLE
See Test Procedure 27 — 12-Volt Accessory Receptacle on page 11-29.

12-VOLT ACCESSORY RECEPTACLE REMOVAL

Disconnect battery and spark plug wires. See Disconnecting the Battery on page 1-4.
Raise the hood.
From under the hood, disconnect the wires from the accessory receptacle (12) (Figure 12-6, Page 12-6).

Reach under the instrument panel to remove the retainer (13) securing the accessory receptacle. See following
NOTE.

poDd~

NOTE: The retainer works like a nut but can be removed quickly by turning only enough to align the two small
patches of retainer threads with the two smooth sections in the receptacle threads. Once aligned, the retainer
can slide off.

5.  Pull the accessory receptacle from the front side of the instrument panel.

12-VOLT ACCESSORY RECEPTACLE INSTALLATION

Reverse the removal procedure to install receptacle in the instrument panel. Tighten the retainer firmly.
From under the hood, connect the the wires to the accessory receptacle.

Lower and secure the hood.

Connect battery and spark plug wires. See Connecting the Battery on page 1-4.

oD~
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ELECTRICAL COMPONENTS Bed Lift Switch

BED LIFT SWITCH

TESTING THE BED LIFT SWITCH
See Test Procedure 34 — Bed Lift Switch on page 11-35.

BED LIFT SWITCH REMOVAL

1. Disconnect battery and spark plug wires. See Disconnecting the Battery on page 1-4.
2. Raise the hood.

3. Press the upper and lower retaining tabs and push the bed lift switch (9) out of the instrument panel (Figure
12-6, Page 12-6).

4. Disconnect the wire harness from the bed lift switch.

BED LIFT SWITCH INSTALLATION

Match the terminal numbers molded onto the connector and switch and reconnect the wire harness.
Push the bed lift switch into the instrument panel until fully seated.
Lower and secure the hood.

PoODN-~

Connect battery and spark plug wires. See Connecting the Battery on page 1-4.

BED LIFT CIRCUIT BREAKER

TESTING THE BED LIFT CIRCUIT BREAKER
See Test Procedure 35 — Bed Lift Circuit Breaker on page 11-35.

BED LIFT CIRCUIT BREAKER REMOVAL

1. Push the bed lift switch (9) out of the instrument panel. See Bed Lift Switch Removal on page 12-9.

2. Locate the bed lift circuit breaker (10) on the orange wire of the wire harness connected to the switch (Figure
12-6, Page 12-6).

3. Pull the circuit breaker out of the in-line fuse holder to remove.

BED LIFT CIRCUIT BREAKER INSTALLATION

Install the circuit breaker in the reverse order of removal.

LIGHT SWITCH

See General Warnings, Section 1, Page 1-2.

2020 Carryall 1500 Two-Wheel Drive Maintenance and Service Manual ~ Page 12-9



Fuse ELECTRICAL COMPONENTS

TESTING THE LIGHT SWITCH
See Test Procedure 31 — Light Switch on page 11-32.

LIGHT SWITCH REMOVAL

1. Disconnect battery and spark plug wires. See Disconnecting the Battery on page 1-4.
2. Raise the hood.

3. Press the upper and lower retaining tabs and push the light switch (11) out of the instrument panel (Figure
12-6, Page 12-6).

4. Disconnect the wire harness from the light switch.

LIGHT SWITCH INSTALLATION

1. Match the terminal numbers molded onto the connector and switch and reconnect the wire harness.
2. Push the light switch into the instrument panel until fully seated.

3. Lower and secure the hood.

4. Connect battery and spark plug wires. See Connecting the Battery on page 1-4.

FUSE

See General Warnings, Section 1, Page 1-2.

A WARNING

¢ Failure to use properly rated fuse can result in a fire hazard.

TESTING THE FUSE

See Test Procedure 2 — Fuse on page 11-11.

FUSE REMOVAL

1. Disconnect battery and spark plug wires. See Disconnecting the Battery on page 1-4.
2. Remove the electrical component cover (located near the battery) and remove the fuse from the fuse block.

FUSE INSTALLATION

1. Install the fuse. See following WARNING.
A 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 battery and spark plug wires. See Connecting the Battery on page 1-4.
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ELECTRICAL COMPONENTS Reverse Warning Buzzer (If Equipped)

REVERSE WARNING BUZZER (IF EQUIPPED)

See General Warnings, Section 1, Page 1-2.

TESTING THE REVERSE WARNING BUZZER
See Test Procedure 24 — Reverse Warning Buzzer (If Equipped) on page 11-27.

REVERSE WARNING BUZZER REMOVAL

1. Disconnect battery and spark plug wires. See Disconnecting the Battery on page 1-4.
2. Raise the hood.

3. Remove the plastic rivets securing the reverse warning buzzer and remove the reverse warning buzzer (Figure
12-7, Page 12-11).
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Figure 12-7 Reverse Warning Buzzer and Limit Switch

REVERSE WARNING BUZZER INSTALLATION

Install the reverse warning buzzer and secure it with two plastic rivets.

Connect the black wire from the wire harness to the negative (=) terminal on the buzzer.
Connect the red/white wire from the wire harness to the positive (+) terminal on the buzzer.
Lower and secure the hood.

Connect battery and spark plug wires. See Connecting the Battery on page 1-4.

ok 0N~

REVERSE WARNING BUZZER LIMIT SWITCH (IF EQUIPPED)

See General Warnings, Section 1, Page 1-2.
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Reverse Warning Buzzer Limit Switch (If Equipped) ELECTRICAL COMPONENTS

TESTING THE REVERSE WARNING BUZZER LIMIT SWITCH
See Test Procedure 23 — Reverse Warning Buzzer Limit Switch (If Equipped) on page 11-26.

REVERSE WARNING BUZZER LIMIT SWITCH REMOVAL

Disconnect battery and spark plug wires. See Disconnecting the Battery on page 1-4.
Raise the hood.

Disconnect the wires from the reverse warning buzzer limit switch (Figure 12-7, Page 12-11).
Remove the screws, nuts, washers, and lockwashers that secure the limit switch.

Remove the limit switch.

a bk wdN -~
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2141 2142
Figure 12-8 Reverse Warning Buzzer Limit Switch Figure 12-9 Reverse Warning Buzzer Limit Switch
Adjustment Slot (Properly Adjusted)

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 12-8, Page 12-12).

4. Rotate the limit switch so that the lobe on the Forward/Reverse handle activates the limit switch as shown
(Figure 12-9, Page 12-12).

5.  Hold the limit switch in position and tighten the mounting screws and nuts to 4 in-Ib (0.5 N-m). See following
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.
8. Lower and secure the hood.
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ELECTRICAL COMPONENTS Fuel Level Sending Unit

9. Connect battery and spark plug wires. See Connecting the Battery on page 1-4.
10.  Turn the key switch to the ON position. With the Forward/Reverse handle in REVERSE, the buzzer should sound.

FUEL LEVEL SENDING UNIT

See General Warnings, Section 1, Page 1-2.

Thoroughly test the fuel level sending unit before replacing the unit.

TESTING THE FUEL LEVEL SENDING UNIT
See Test Procedure 28 — Fuel Level Sending Unit on page 11-29.

FUEL LEVEL SENDING UNIT REMOVAL

See Fuel Level Sending Unit Removal on page 13-12.

FUEL LEVEL SENDING UNIT INSTALLATION
See Fuel Level Sending Unit Installation on page 13-13.

IGNITION COIL AND CHARGE COIL

See General Warnings, Section 1, Page 1-2.

It is recommended that the ignition coil and charge coil be thoroughly tested prior to replacement.

TESTING THE IGNITION COIL

See Test Procedure 19 — Ignition Spark on page 11-24. See also Test Procedure 20 — Engine Kill Wire on page
11-24, Test Procedure 21 — Grounded Kill Wire on page 11-25. For charge coil testing, see Test Procedure 17
— Charge Coil on page 11-23.

IGNITION COIL AND/OR CHARGE COIL REMOVAL

The ignition coils are located under the flywheel shroud of the engine and the charge coil is located behind the flywheel.
Replacement requires the removal and installation of the engine. It is recommended to thoroughly test the coils prior
to replacement. See Engine Removal on page 13-1.

Refer to the engine manual for additional testing, removal, disassembly, and installation procedures. See
the Kawasaki FH680D engine manual.

OIL PRESSURE SENSOR

See General Warnings, Section 1, Page 1-2.
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Headlights ELECTRICAL COMPONENTS

Refer to the engine manual for additional testing, removal, disassembly, and installation procedures. See
the Kawasaki FH680D engine manual.

HEADLIGHTS

See General Warnings, Section 1, Page 1-2.

TESTING THE HEADLIGHT BULB AND SOCKET

See Test Procedure 32 — Voltage at Headlight Socket on page 11-32. See also Test Procedure 31 — Light
Switch on page 11-32.

HEADLIGHT BULB REMOVAL

1. Disconnect battery and spark plug wires. See Disconnecting the Battery on page 1-4.

2. From the front of the vehicle, reach under the cowl and turn the connector harness/halogen bulb assembly
clockwise one-quarter turn (Figure 12-10, Page 12-14).

3.  Remove the connector harness/halogen bulb assembly from the headlight lens.
4. Lift the retaining tabs on the connector and remove the halogen bulb.

1165
Figure 12-10 Headlight Bulb

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. Attach the connector harness to the halogen bulb. The retaining tab should lock onto the halogen bulb (Figure
12-10, Page 12-14).

2. From the front of vehicle, reach under the cowl and insert the bulb assembly into the headlight lens.
Turn the bulb assembly counterclockwise one-quarter turn.
4. Connect battery and spark plug wires. See Connecting the Battery on page 1-4.

w
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ELECTRICAL COMPONENTS Wire Harness Diodes

WIRE HARNESS DIODES

See General Warnings, Section 1, Page 1-2.

The wire harness is equipped with several in-line diodes.

TESTING THE WIRE HARNESS DIODES

See Test Procedure 9 — Wire Harness Diodes on page 11-17.

WIRE HARNESS DIODE REMOVAL

1. Disconnect battery and spark plug wires. See Disconnecting the Battery on page 1-4.
2. Locate the diode to be replaced by removing the wire conduit and tracing the wire.

3. Note the polarity of the diode, as indicated by the silver stripe on one end of the diode, and mark the wire
on the side of the silver stripe.

4. 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. Install the new diode using in-line wire splicing connectors. Make sure to observe polarity and place the end of
the diode with the silver 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 battery and spark plug wires. See Connecting the Battery on page 1-4.

BATTERY

See General Warnings, Section 1, Page 1-2.

A 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.

DANGER CONTINUED ON NEXT PAGE
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Battery ELECTRICAL COMPONENTS

A DANGER

e 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.

Gasoline vehicles are equipped with a 12-volt battery. When changing a 12-volt battery in any gasoline-powered
vehicle, the same size battery with adequate amperage ratings should be used as a replacement.

The manufacturer recommends a group 26, top-post battery, 525 CCA at 0 °F (-17.8 °C) and a reserve capacity of at
least 85 minutes. The group 26 classification indicates battery size: 8 inches W x 6-3/4 inches D x 7 inches H (20.8 cm
W x 17.3 cm D x 19.7 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 — Battery on page 11-9.

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 41 in-Ib (4.3 N-m), coat terminals with Battery Terminal Protector Spray 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 12-16.

3. Maintain the proper water level.

4. Check the battery periodically to ensure that it is in a full state of charge. See Charging the Battery on page
12-17.

5. Keep the battery hold-down clamp tight. See Vibration Damage on page 12-16.

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 12-18.

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
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ELECTRICAL COMPONENTS Battery

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.

BATTERY REMOVAL
See General Warnings on page 1-2.

Disconnect battery and spark plug wires. See Disconnecting the Battery on page 1-4.
Remove the driver-side seat.

Remove the battery hold-down located on the bottom of the battery.

Remove the battery. See following WARNING.

A WARNING

O e

* 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 Warnings on page 1-2. Also see DANGER at beginning of Battery topic.

1. Charge the battery using an automotive type 12-volt battery charger. Follow all warnings and procedures supplied
by the battery charger manufacturer.

2. Attach the positive (+) charger cable to the positive (+) battery post.
3. Attach the negative (=) charger cable to the negative (=) battery post.

4. The battery may be charged with a slow charge (3 to 10 amps) or a fast charge (20 to 30 amps). Charge until
the battery voltage is greater than 12.4 volts. See following WARNING.

A 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 Warnings on page 1-2.
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 battery and spark plug wires. See Connecting the Battery on page 1-4.
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BATTERY STORAGE

See General Warnings on page 1-2.Also see DANGER at beginning of Battery topic.

1. Keep the battery clean and free of corrosion.

2. The battery cables should be disconnected from the battery so the battery can be connected to the charger. The
battery can be left in the vehicle. Disconnect the negative () cable first.

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 voltage drops below 12.4 volts, the battery should be recharged. See following WARNING.

A WARNING

* [f 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 recommended
that the battery be monitored for state of charge every month. 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 reasons that it does not
discharge as rapidly in cold temperatures.

CHARGING A DEAD BATTERY
See General Warnings on page 1-2.

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.

A WARNING

* Do not jump-start a dead battery with another battery and jumper cables.
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INTERLOCK LIMIT SWITCH

INTERLOCK LIMIT SWITCH REMOVAL

1. Disable the vehicle.
2. Unlatch, raise, and securely prop open the hood.
3. Disconnect the wires from the interlock limit switch (1) (Figure 12-11).

N
=]
S
S
<
)
I
N
-
)
i
V]

Figure 12-11

4. Remove the nuts (2) and washers (3).
5.  Remove the bolts (4), interlock limit switch, and lock washers (5).

INTERLOCK LIMIT SWITCH INSTALLATION

Install the lock washers (5), interlock limit switch (1), and bolts (4) (Figure 12-11).

Install the washers (3) and nuts (2). Tighten the nuts from 3 to 5 Ib-in (0.34 to 0.56 N-m).
Connect the interlock limit switch red wire to the interlock harness red wire.

Connect the interlock limit switch black wire to the interlock harness black wire.

o DN -~
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SECTION 13 — GASOLINE ENGINE, MUFFLER, FUEL SYSTEM, 13
AND CLUTCHES

A DANGER

¢ See General Warnings, Section 1, Page 1-2.

A WARNING

¢ See General Warnings, Section 1, Page 1-2.

GASOLINE ENGINE

See General Warnings, Section 1, Page 1-2.

This section contains information on removing and installing the Kawasaki gasoline engine. For complete instructions
on engine disassembly, repair, rebuilding, and reassembly, refer to the engine manual. See the Kawasaki FH680D
engine manual.

ENGINE REMOVAL

See General Warnings, Section 1, Page 1-2.

CAUTION

* Before removal and disassembly, clean the engine.

Disconnect battery and spark plug wires. See Disconnecting the Battery on page 1-4.
Remove the cargo bed. See Cargo Bed Removal, Section 4, Page 4-17.
Remove seat(s) and remove the center seat plate (bucket seat vehicles only).

Remove the ROPS (Roll Over Protection Structure) and the lower rear ROPS bars. See ROPS Removal,
Section 4, Page 4-11.

Remove the seat frame. See Seat Support Removal, Section 4, Page 4-13.
Remove the engine top cover (1) (Figure 13-1, Page 13-2).

Remove the engine front cover (2).

Close the shut-off valve on the fuel tank.

Remove the fuel line from the fuel pump (3) on the engine. See following DANGER.

oD~

© ©® N o>

A DANGER

* Gasoline! Flammable! Explosive! Do not smoke. Keep sparks and flames away from the vehicle
and service area.

10. Remove the choke cable. See Choke Cable Removal on page 13-22.
11. Remove the engine air inlet hose (4).
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GASOLINE ENGINE, MUFFLER, FUEL SYSTEM, 13
AND CLUTCHES Gasoline Engine

12.  Remove the accelerator cable. See Accelerator Cable Removal on page 13-20.

13. Remove the muffler. See Muffler Removal on page 13-6.

14. Remove the intermediate exhaust pipe. See Intermediate Pipe Removal on page 13-6.
15.  Remove the clutch outer cover. See Clutch Outer Cover Removal on page 13-37.

16. Remove the clutches (5). See Drive Clutch Removal on page 13-30. Also See Driven Clutch Removal on
page 13-34.

17. Remove the clutch inner cover (6). See Clutch Inner Cover Removal on page 13-37.
18. Remove the exhaust manifold (7).

19. Remove the electrical connectors:

19.1. Disconnect the engine harness from the chassis harness.

19.2. Disconnect all wires attached to the starter solenoid. See following NOTE.

NOTE: Mark or tape together, for identification, the connectors on the starter solenoid posts.

20. Drain the engine oil. See Engine Oil Level Check on page 10-6.

21. Remove engine oil inlet and outlet hoses from the engine. See Oil Filter Hose Removal on page 13-5. See
also following NOTE.

NOTE: Plug each line as it is removed from the engine. Without plugs, oil will leak from the lines.

22. Remove the engine mounting hardware (8) (Figure 13-1, Page 13-2).
23. Lift the engine out by its lift tabs (9).
24. If a new engine will be installed, remove and retain the following:

24 1. Oil Filter Adapter (1) (Figure 13-2, Page 13-4)
24.2. Engine Lift Tabs
24.3. Choke Cable Return Spring

ENGINE INSTALLATION
See General Warnings, Section 1, Page 1-2.

1. Before a new engine is installed, the following components must be installed:

1.1. Oil Filter Adapter (1) (new o-rings (2) required) (Figure 13-2, Page 13-4); tighten the hardware to 33
ft-Ib (44 N-m)

1.2. Engine Lift Tabs; tighten the hardware to 21 ft-Ib (28 N-m)

1.3. Choke Cable Return Spring

2. Lower the engine into the engine compartment and closely align the engine block mounting holes with the holes
in the engine plate (10) (Figure 13-1, Page 13-2).

3. Secure the engine oil inlet and outlet hoses to the engine ports with new clamps. See Oil Filter Hose Installation
on page 13-5.
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2151

4.

Figure 13-2 Secure Oil Adapter to Engine

Loosely install new flange-head bolts (8) up through engine plate and into engine mounting base. See following
NOTE.

NOTE: Engine mounting bolts will be tightened after the engine and transmission are aligned, the clutch inner cover is

installed, and the cover bolts are tightened to maintain the alignment.

5. Connect all electrical connections. See Figure 11-2, Page 11-7.
5.1. Connect the engine harness to the chassis harness.
5.2. Connect all wires attached to the two terminal posts on the starter solenoid.
6. Use new gaskets (11) and install the exhaust manifold (Figure 13-1, Page 13-2). Tighten the hardware to
21 ft-Ib (28 N-m).
7. Install the clutch inner cover (6). See Clutch Inner Cover Installation on page 13-37.
8. Tighten the engine mounting bolts (8) to 39 ft-Ib (53 N-m).
9. Install the clutches (5). See Drive Clutch Installation on page 13-34. Also see Driven Clutch Installation on
page 13-36.
10. Install the drive belt. See Drive Belt Installation on page 13-30.
11. Install the clutch outer cover. See Clutch Outer Cover Installation on page 13-37.
12. Install the intermediate exhaust pipe. See Intermediate Pipe Installation on page 13-7.
13. Install the muffler. See Muffler Installation on page 13-7.
14. Install the engine front cover (2) and tighten the screws to 54 in-Ib (6 N-m).
15. Connect the choke cable. See Choke Cable Installation on page 13-23.
16. Connect the accelerator cable. See Accelerator Cable Installation on page 13-21.
17. Install the engine air inlet hose (4).
18.  Secure the fuel line to the fuel pump (3) with a new clamp. See following DANGER.
A 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.
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GASOLINE ENGINE, MUFFLER, FUEL SYSTEM, 13
AND CLUTCHES Gasoline Engine

20. Install the engine top cover (1) and tighten the four bolts to 35 in-Ib (4 N-m).

21. Install the seat frame and lower rear ROPS (Roll Over Protection Structure) bars. See Seat Support Installation
on page 4-13 and ROPS Installation on page 4-11.

22. Install the upper ROPS frame. ROPS Installation on page 4-11.

23. Install the cargo bed. See Cargo Bed Installation, Section 4, Page 4-17.

24. Add engine oil. See Engine Oil on page 10-6.

25. Check the engine oil level. See Engine Oil Level Check on page 10-6.

26. Connect battery and spark plug wires. See Connecting the Battery on page 1-4.
27.  Adjust the engine RPM setting. See Engine RPM Adjustment on page 13-25.
28. Install the center seat plate (bucket seat vehicles only).

29. Install seat(s).

30. Test-drive the vehicle to ensure all systems are functional and adjusted correctly.

OIL FILTER HOSES

Oil Filter Hose Removal

1. Drain the engine oil. See Engine Oil on page 10-6.

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.

Figure 13-3 Oil Filter Hose Routing

Oil Filter Hose Installation
1. Replace the oil hoses with OEM hoses (Figure 13-3, Page 13-5). See following NOTE.

NOTE: Both oil hoses are molded parts. Do not replace with standard cut-to-length hose. Replace with OEM hoses.

2. Secure the hoses to the port nozzles with clamps. See following NOTE.
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13 GASOLINE ENGINE, MUFFLER, FUEL
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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 on page 10-6.

EXHAUST SYSTEM

MUFFLER REMOVAL

1. Disconnect battery and spark plug wires. See Disconnecting the Battery on page 1-4.
2. Loosen the muffler spring suspension bracket bolts.

3.  Remove the two springs that secure the muffler inlet to the intermediate pipe (Figure 13-4, Page 13-6). See
following NOTE.

NOTE: Shift the end of the muffler inlet and intermediate pipe from side to side to relax and disconnect the springs.

4. Remove the two bolts and large flat washers that secure the muffler to the chassis and remove the muffler.
See following WARNING and NOTE.

A 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.

2150
Figure 13-4 Muffler Bracket and Inlet Pipe

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.
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GASOLINE ENGINE, MUFFLER, FUEL SYSTEM, 13
AND CLUTCHES Exhaust System

A 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 disconnect the springs.

3.  Remove the springs from the intermediate pipe and manifold pipe and remove the pipe.

INTERMEDIATE PIPE INSTALLATION

1.  Secure the intermediate pipe to the manifold pipe with new springs. See following WARNING and NOTE.
A 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.

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-Ib (29
N-m).

MUFFLER INSTALLATION
NOTE: Replace springs that show signs of brittleness, broken coils, or loss of tension.

1. Loosely secure the muffler and spring suspension bracket to the chassis with two bolts and large flat washers
(Figure 13-4, Page 13-6).

2. Secure the muffler inlet to the intermediate pipe with new springs. See following WARNING and NOTE.
A 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 spring that is least
extended.

3.  Align the muffler with the intermediate pipe and tighten the muffler spring bracket hardware to 21 ft-lb (29 N-m).
4. Connect battery and spark plug wires. See Connecting the Battery on page 1-4.

5. 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.

A DANGER

* The engine produces carbon monoxide, which is an odorless, deadly poison. Do not operate the
engine in an enclosed area without proper ventilation.
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13 GASOLINE ENGINE, MUFFLER, FUEL
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FUEL SYSTEM

FUEL LINES
See General Warnings, Section 1, Page 1-2.

The fuel lines must be properly routed and all hose clamps must be tight (Figure 13-5, Page 13-9). The fuel lines
should be kept clean. See following NOTE and WARNING.

NOTE: Use only 1/4-inch hoses with SAE J30RY rating to replace the fuel lines.

A 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.
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AND CLUTCHES Fuel System

FUEL LINE DIAMETER
NO. o ROUTING
1 5/16 in. (8 mm) Fuel tank to fuel filter (6)
2 5/16 in. (8 mm) Fuel filter (6) to fuel pump
3 1/4 in. (6.35 mm) Vent Tube (Fuel Tank to Canister (7))
4 3/16 in. (5 mm) Vent Tube (Canister (7) to Air Filter Canister (8))
5 5/16 in. (8 mm) Vent Tube (Canister (7) to Atmosphere)

2695
Figure 13-5 Fuel and Evaporative Emission System

FUEL FILTER
See General Warnings, Section 1, Page 1-2.

One in-line filter (4) is installed between the fuel tank and the fuel pump (Figure 13-5, Page 13-9). Fuel filters, fuel
lines, and the fuel tank vent should be inspected periodically for leaks and replaced when necessary. Filter changes
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should not exceed the recommended interval. See Periodic Service Schedule on page 10-1. Replace the fuel filter
as instructed. See the Kawasaki FH680D engine manual.

FUEL PUMP
See General Warnings, Section 1, Page 1-2.

Procedures for inspection, removal, and installation can be found in the engine manual. See the Kawasaki FH680D
engine manual.

CARBURETOR

See General Warnings, Section 1, Page 1-2.

A WARNING

* The carburetor is equipped with an electric heater and must be grounded to the engine in order to
prevent the risk of a spark. Always have a ground wire properly installed.

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 Kawasaki FH680D engine manual.

« Air filter element. See Air Filter Replacement on page 13-27.

* Fuel filters. See Fuel Filter on page 13-9.

» Choke and air intake system (for restriction of air flow). See Air Intake System on page 13-27.

* Fuel pump. See the Kawasaki FH680D engine manual.

Fuel lines (from fuel tank to filter to pump to carburetor). See Fuel Lines on page 13-8.

» Exhaust system (for restrictions).

If the carburetor has failed, replace it. See the Kawasaki FH680D engine manual.

Carburetor Grounding

A WARNING

* The carburetor is equipped with an electric heater and must be grounded to the engine in order to
prevent the risk of a spark. Always have a ground wire properly installed.

The carburetor is equipped with an electric heater and must be grounded to the engine in order to prevent the risk
of a spark. Always have a ground wire installed (Figure 13-6, Page 13-11). If a ground wire is not present and
installed properly, do not operate the vehicle until carburetor is properly grounded. A Ground Wire Kit is available
through Service Parts.
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1. Carburetor Ground Wire 2. Electric Heater

1454
Figure 13-6 Carburetor Ground Wire

Carburetor Jetting

The Kawasaki FH680D 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 Main Jet Elevation/Size Chart on
page 13-11. After the proper jet size is determined, replace the main jet. See the Kawasaki FH680D engine manual.

No adjustment of the pilot air screw is recommended.

The following chart lists the elevation ratings for various jet sizes.

Main Jet Elevation/Size Chart

JET SIZE
KAWASAKI FH680 CARBURETOR
ENGINE 0 TO 3300 FT. 3300 TO 6600 FT. | 6600 FT. AND HIGHER
NUMBER
MODEL/REVISION (0 TO 1000 M) (1000 TO 2000 M) | (2000 M AND HIGHER)
47007
AS09, BS09 102/102 99/99 96/96
47038
CS09 47050 Left: 102
. 99/99 96/96
DS09 to current 40755 Right: 104
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FUEL LEVEL SENDING UNIT
See General Warnings, Section 1, Page 1-2.
Fuel Level Sending Unit Removal

A DANGER

* Gasoline! Flammable! Explosive! Do not smoke. Keep sparks and flames away from the vehicle
and service area.

A 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. Disconnect battery and spark plug wires.See Disconnecting the Battery on page 1-4.

2.  Remove the passenger seat. See Seat Removal, Section 4, Page 4-13.

3.  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 13-7, Page 13-12). Retain the hardware.

2153
Figure 13-7 Fuel Level Sending Unit Removal

4. Remove the hex-head plastic thread screw (10) securing the black ground wire (6) to the fuel level sending unit
and remove the black ground wire. Retain the hardware.

5.  Remove the four remaining hex-head plastic thread screws from the fuel level sending unit flange (5). Retain
the hardware.
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6. 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.

A DANGER

¢ Clean up any spilled fuel before operating the vehicle.
NOTE: The rheostat arm and float should be positioned toward the passenger's side surface of the fuel tank.

Fuel Level Sending Unit Installation

A DANGER

* Gasoline! Flammable! Explosive! Do not smoke. Keep sparks and flames away from the vehicle
and service area.

A 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 13-8, Page 13-14). 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 13-7, Page 13-12). The rheostat arm
and float should be positioned toward the passenger's side surface of the fuel tank (Figure 13-9, Page 13-14).

3. Align the flange identification mounting holes (1) directly over the corresponding mounting holes in the gasket and
fuel tank (Figure 13-8, Page 13-14). See following CAUTION and NOTE.

A 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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2154 2156
Figure 13-8 Fuel Level Sending Unit Alignment Figure 13-9 Fuel Level Sending Unit Position

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 13-7, Page 13-12). 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.

Use a crisscross pattern to tighten the hardware to 9 in-Ib (1 N-m). If the hardware cannot be tightened to 9 in-Ib
(1 N-m), the fuel tank must be replaced. See following CAUTION.

5.

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 13-7, Page 13-12).
Tighten the hardware to 17 in-Ib (1.9 N-m) and secure the rubber boot (8) to the center post.

Install the passenger seat. See Seat Installation, Section 4, Page 4-13.
Connect battery and spark plug wires. See Connecting the Battery on page 1-4.
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FUEL TANK

See General Warnings, Section 1, Page 1-2.

A 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

Disconnect battery and spark plug wires. See Disconnecting the Battery on page 1-4.

Remove both seats.

Remove the center seat plate.

Remove the upper portion of the ROPS. See ROPS Removal, Section 4, Page 4-11.

Remove the bolts, washers and flanged locknuts from the seat frame, seat side plates, and engine cover plate.
Turn the fuel shut-off valve to the closed (OFF) position (Figure 13-13, Page 13-19).

Run the engine until all fuel in the carburetor, fuel pump, and fuel lines is used and the engine stalls.

Loosen the clamp and disconnect the fuel line from the fuel tank shut-off valve (Figure 13-10, Page 13-15).

© NGRS

Figure 13-10 Gasoline Fuel Tank

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.

A DANGER

¢ Gasoline! Flammable! Explosive! Do not smoke. Keep sparks and flames away from the vehicle
and service area.

2020 Carryall 1500 Two-Wheel Drive Maintenance and Service Manual ~ Page 13-15



13 GASOLINE ENGINE, MUFFLER, FUEL
Fuel System SYSTEM, AND CLUTCHES

12.

13.
14.
15.
16.

A 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.

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.

Remove the nut from the strap end below the passenger seat area.

Lift the strap end and remove the opposite end from the slotted bracket.

Remove the passenger side bed latch bracket from the frame.

Remove the fuel tank.

Fuel Tank Storage or Disposal

1.
2.
3.

4.

Remove the cap from the tank and thoroughly rinse it with water. The cap may be discarded or kept as a spare.

Use a well-ventilated area and flush the fuel tank with water to remove any remaining fuel.
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.

A WARNING
* Dispose of wastewater and fuel tank in accordance with federal, state, and local laws and ordinances.
Store the tank upside down with the cap installed in a well-ventilated area.

Fuel Tank Installation

1.
2.
3.

© N oA

10.

Install the fuel tank in the vehicle.
Insert the tab end of the strap into the frame bracket and place the strap in the indentions on the tank.

Feed the threaded tab end down into the bottom of the frame. Install a nylon locknut and tighten the nut to
40 in-Ib (4.5 N-m). See following NOTE.

Connect the clear vent tube to the fuel tank vent and secure the tube with a new clamp.
Connect the fuel line to the fuel tank shut-off valve and secure the line with a new clamp.
Connect the black wire and orange wire to the sensor (Figure 13-11, Page 13-17).

Slide the rubber boot over the stud.

Install the passenger-side bed latch bracket on the frame with a bolt and flanged nylon locknut. Tighten the
hardware to 20 ft-Ib (27 N-m).

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-Ib (50 N-m).

Install the top portion of the ROPS. See ROPS Installation, Section 4, Page 4-11.
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2157
Figure 13-11 Fuel Level Sensor
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 13-13, Page 13-19).
14. Connect battery and spark plug wires. See Connecting the Battery on page 1-4.
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.

A 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.
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CARBON CANISTER

See General Warnings, Section 1, Page 1-2.

2563
Figure 13-12 Carbon Canister, Hoses and Routing

A WARNING

¢ If the carbon canister is damaged, replace it. Do not attempt to repair it. See the following canister
removal procedure.

Carbon Canister Removal

1. Disable the vehicle. See Disabling the Vehicle on page 1-4.

2.  Lift cargo bed and secure in raised position.

3.  Remove hose clamps, securing three hoses to canister, and disconnect hoses (Figure 13-12, Page 13-18).
4. Push/pull the canister to force it from its mounting bracket.

Carbon Canister Installation

1. Align canister mounting tabs with slots in mounting bracket and push/pull the canister into bracket (Figure 13-12,
Page 13-18). Force it in until fully seated.

2. Attach hoses to appropriate locations on carbon canister and secure with hose clamps.
3. Lower cargo bed.
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FUEL SHUT-OFF VALVE
See General Warnings, Section 1, Page 1-2.

The fuel shut-off valve is located on top of the fuel tank. The fuel shut-off valve should always be turned to the closed
(OFF) position during vehicle storage, towing or trailering, and maintenance and service (Figure 13-13, Page 13-19).

1. Fuel Shut-off Valve

2. Closed (OFF)

3. Open (ON)

NOTE: When selecting valve position, ensure that it is fully

opened or fully closed.

449
Figure 13-13 Fuel Shut-off Valve
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ENGINE CONTROL LINKAGES

GENERAL INFORMATION

For proper vehicle operation, it is important the accelerator cable, governor, idle RPM and high-speed RPM
adjustments are done correctly and in the proper sequence. See following CAUTION.

CAUTION

* Improper adjustment can result in poor vehicle performance and/or damage to the engine components.

GROUND SPEED

NOTE: If possible, the manufacturer recommends measuring ground speed when setting engine RPM.

This vehicle should reach a ground speed of 25 mph (40 km/h). If the ability to measure vehicle ground speed is
not available, the closest engine RPM setting to achieve 25 mph (40 km/h) is 3825 (+25) RPM. See Engine RPM
Adjustment on page 13-25.

ACCELERATOR CABLE

See General Warnings, Section 1, Page 1-2.

A WARNING

¢ To avoid unintentionally starting a gasoline vehicle, disconnect the battery and spark plug wire. See
Disconnecting the Battery on page 1-4.

Accelerator Cable Removal

NOTE: When the accelerator cable is replaced, the high-speed RPM must be adjusted. See High-Speed RPM
Adjustment on page 13-26.

Disconnect battery and spark plug wires. See Disconnecting the Battery on page 1-4.
Raise the hood.

Remove the seat(s) and the engine top cover. See Seat Removal, Section 4, Page 4-13.
Disconnect the accelerator cable (3) from the engine (Figure 13-16, Page 13-21).

1. Remove the E-clip (6) securing the cable ring end (7) and remove the accelerator cable (3) from the
accelerator linkage pin (8)

4.2. Remove the cable sheath strain relief (4) from the bracket (5).
5. Release the retention clip (2) at the pedal bracket (Figure 13-15, Page 13-21).
6. Disconnect the Z-shaped end (1) on the accelerator cable from the pedal (Figure 13-14, Page 13-21).

A on=
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1885 2159
Figure 13-15 Accelerator Cable Pedal Bracket (Gasoline
Vehicles)

2160
Figure 13-16 Accelerator Cable at Engine

7. 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. When removing the cable,
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 13-26.

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.
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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. Insert the Z-shaped end of cable (1) into the hole in the pedal (Figure 13-17, Page 13-22).

3.2. Secure the retention clip (2) at the pedal bracket (Figure 13-15, Page 13-21).

4. Connect the accelerator cable (3) to the accelerator linkage pin (8) on the engine (Figure 13-16, Page 13-21).
4.1. Secure the cable sheath strain relief (4) to the bracket (5).

4.2. Secure the cable ring end (7) with the E-clip (6).

5. Connect battery and spark plug wires. See Connecting the Battery on page 1-4.

Cable End

Hole in
Pedal

2161
Figure 13-17 Z-Shaped Cable End in Hole at Pedal

CHOKE CABLE

Choke Cable Removal

Disconnect battery and spark plug wires). See Disconnecting the Battery on page 1-4.
Remove seat(s).

Remove the center seat plate (bucket seat vehicles only).

Remove the engine top cover.

Remove the choke cable return spring (1) from the hook on the choke lever (Figure 13-18, Page 13-23).
Remove the Z-shaped cable end (2) from the choke lever on the carburetor.

Remove the engine front cover (4) (Figure 13-19, Page 13-23).

Remove the cable sheath strain relief (3) from the engine front cover (Figure 13-19, Page 13-23).
Raise the hood.

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.

CO XN LDN-=

NOTE: Tie a heavy nylon cord to the cable end before removing the cable. When 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.
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2162 2163
Figure 13-18 Choke Cable on Engine Figure 13-19 Choke Cable Through Front Cover

Choke Cable Installation

1. Secure a new choke cable to the nylon cord outside of the instrument panel. At the engine compartment, pull the
nylon cord until the choke cable reaches the engine.

2. Push the choke cable ferrule into the instrument panel hole so the tines engage behind the panel.
3. Secure the choke cable to the frame with the plastic retention clips.

4. Install the engine front cover (4) and secure with pan-head screws tightened to 54 in-lb (6 N-m) (Figure 13-19,
Page 13-23).

5. Feed the Z-shaped cable end (2) of the choke cable through the engine front cover (Figure 13-19, Page 13-23).
6. Push the cable sheath strain relief (3) into the engine front cover (4) until it snaps into place.
7. Insert and secure the Z-shaped end of the choke cable (2) to the choke lever on the side of the carburetor.
8. Secure the choke cable return spring (1) to the hook on the choke lever (Figure 13-18, Page 13-23).
9. Install the engine top cover and tighten the four bolts to 35 in-Ib (4 N-m).
10. Install the center seat plate.
11. Connect battery and spark plug wires. See Connecting the Battery on page 1-4.
12. Install the center seat plate (bucket seat vehicles only).
13. Install seat(s).
14. Lower and secure the hood.

ENGINE GOVERNOR ARM

See General Warnings, Section 1, Page 1-2.

Engine Governor Arm Adjustment

1. Loosen nut (1) on governor arm (2) (Figure 13-20, Page 13-24).

2. Force governor arm (2) forward until it stops. Hold in this position.

3. Insert small allen wrench into shaft (3) and rotate shaft counter-clockwise (CCW) until it stops. Hold in this position.
4. Tighten nut (1).
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Figure 13-20 Governor Arm

Engine Governor Arm Removal and Installation

Refer to the engine manual for additional testing, removal, disassembly, and installation procedures. See
the Kawasaki FH680D engine manual.
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ENGINE RPM ADJUSTMENT
Vehicle Creep

New vehicles or vehicles with a new drive belt or clutches may crawl forward with the shifter in FORWARD and the
engine idling. This is considered normal until the drive belt is “broken-in” (approximately 15 hours of use). Other
possible symptoms include difficulty or inability to shift into or out of gear and engine stalling.

1. Operate the vehicle as usual through the "break-in" period. If this condition persists beyond 15 hours of use,
go to step 2.

2. Inspect the accelerator pedal and cable. Check idle and high-speed RPM. See Idle RPM Adjustment on
page 13-25. See High-Speed RPM Adjustment on page 13-26. Check governor. See Engine Governor
Arm Adjustment on page 13-23.

1. Carburetor idle stop screw 2. Engine governed idle screw 3.
High-speed RPM screw

2504
Figure 13-21 Overview of RPM Adjustment Screws

Idle RPM Adjustment
A 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. Place Forward/Reverse handle in NEUTRAL. Start engine and bring it up to operating temperature. Measure the
engine RPM with a tachometer approved for this engine.

2. Hold the throttle lever (5) (Figure 13-22, Page 13-26) on the carburetor against the carburetor idle stop screw (1)
by pushing the governor arm (4) clockwise (Figure 13-23, Page 13-26) as far as it will go.

3. Adjust carburetor idle stop screw (1) until tachometer displays 1200 RPM (+25) (Figure 13-22, Page 13-26).

4. Release throttle lever (5) and governor arm (4). Adjust engine governed idle screw (2) (Figure 13-23, Page
13-26) until tachometer displays 1300 RPM (£25) . See following NOTE.

NOTE: With engine at operating temperature and idling at specified RPM, it is normal to have a small gap between
the throttle lever (5) and carburetor idle stop screw (1) (Figure 13-22, Page 13-26).
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Throttle lever (5) against carburetor idle stop screw (1) with no gap (A).

) ) / ‘\/F\\ Ry

2505
Figure 13-22 Carburetor Idle Stop Screw

High-Speed RPM Adjustment
A DANGER

2506
Figure 13-23 Push Governor Arm Clockwise

* Do not operate the engine in an enclosed area without proper ventilation. The engine produces carbon

monoxide, which is an odorless, deadly poison.

1. With engine at operating temperature, press the accelerator pedal all the way to the floor.
2. Measure the engine RPM with a tachometer approved for this engine.

3. Adjust the high-speed RPM screw (3) until the tachometer displays 3825 RPM (+25) (Figure 13-23, Page

13-26). See following NOTE.

NOTE: Turn the screw counterclockwise to raise the RPM and clockwise to lower the RPM.

4. Release the accelerator pedal.

Page 13-26
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AIR INTAKE SYSTEM

See General Warnings, Section 1, Page 1-2.

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.

A CAUTION

¢ Do not drill into the driver-side frame because it is part of the air intake system. Failure to heed this
caution could damage the engine by allowing excessive contamination to enter the air intake system.

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 acceleration, 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.

Z{Qﬁ‘r.‘um},‘.‘ @0"

218
Figure 13-24 Air Filter Cartridge

Air Filter Removal

1.  Release both canister tab locks (Figure 13-24, Page 13-27).
2. Pull the canister cap away from the canister.

3.  Remove the air filter cartridge (1). See following NOTE.

NOTE: The filter cartridge is specifically designed for this engine. It fits into the canister only one way. Use only the
direct replacement part.
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Air Filter Installation

1.
2.
3.

Push the new filter cartridge onto the nozzle inside the canister.
Position the canister cap so the TOP mark is at the top center of the canister (Figure 13-24, Page 13-27).
Use both tab locks on the sides of the cap to secure the canister cap.

AIR CANISTER REMOVAL

ok 0w~

Disconnect battery and spark plug wires. See Disconnecting the Battery on page 1-4.
Remove the air filter cartridge. See Air Filter Removal on page 13-27.

Remove the bottom (inlet) hose from the canister.

Remove the top (outlet) hose from the canister.

Remove the two bolts and park brake cable from the canister and remove the canister.

O

Figure 13-25 Air Filter Canister

AIR CANISTER INSTALLATION

N =~

ook w

Position the canister next to the frame bracket with the rubber valve down.

Install two bolts to secure the canister base bracket and vehicle frame bracket. Tighten the hardware to 21 ft-Ib
(28.5 N-m).

Secure the bottom (inlet) hose to the canister port.

Secure the top (outlet) hose to the canister port.

Install a new air filter cartridge. See Air Filter Installation on page 13-28.
Connect battery and spark plug wires. See Connecting the Battery on page 1-4.
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CLUTCHES

The following service tools are required to disassemble the clutches properly and are available from a service parts
representative (Figure 13-26, Page 13-29) (Figure 13-27, Page 13-29):

1.) Spring compression nut 2.) Spring compression collar 3.) Spring compression base

2498 2499
Figure 13-26 Drive Clutch Service Tool — Three-Weight Figure 13-27 Driven Clutch Service Tools
Design

CLUTCH TROUBLESHOOTING
See General Warnings, Section 1, Page 1-2.

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 specifications, there is a
clutch problem. See Engine RPM Adjustment on page 13-25.

If the clutches are not operating properly, perform the following:

1. Check the governor and throttle settings. See Engine RPM Adjustment on page 13-25.

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 13-30. See also Driven Clutch on page 13-34.

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 13-31.
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DRIVE BELT

See General Warnings, Section 1, Page 1-2.

The drive belt should be inspected periodically for wear and glazing. If it is excessively worn, frayed, or glazed,
replace the belt.

2171
Figure 13-28 Drive Belt Removal

Drive Belt Removal

1. Disconnect battery and spark plug wires. See Disconnecting the Battery on page 1-4.

2.  Remove the outer clutch cover. See Clutch Outer Cover Removal on page 13-37.

3. Grasp the belt midway between the drive and driven clutches and squeeze the belt together as tightly as possible
(Figure 13-28, Page 13-30).

4. Guide the belt over the driven clutch and roll the belt off the driven clutch by rotating the clutch clockwise.
See following CAUTION.

A 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 outer clutch cover. See Clutch Outer Cover Installation on page 13-37.

4. Connect battery and spark plug wires. See Connecting the Battery on page 1-4.

DRIVE CLUTCH
See General Warnings, Section 1, Page 1-2.

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. Disconnect battery and spark plug wires. See Disconnecting the Battery on page 1-4.
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7.

Remove the top air filter hose (outlet) from the air filter canister.
Remove the clutch outer cover. See Clutch Outer Cover Removal on page 13-37.
Remove the drive belt. See Drive Belt Removal on page 13-30.
Remove the retaining bolt and mounting washer from center of drive clutch. Discard retaining bolt.
Thread the clutch removal tool into the drive clutch center and advance the tool until the clutch is released from
the crankshaft. 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.
* Do not hit or tap the clutch with a hammer. Do not pry the clutch. These actions will damage the clutch.
Remove the drive clutch from the vehicle. See previous CAUTION.

Drive Clutch Cleaning and Inspection

1.

2.

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 13-30, Page
13-33). 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.

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.

Drive Clutch Disassembly — Three-Weight Design

1.

o kw0
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Remove the six bolts (1) that secure the cover plate (2) to the moveable sheave (12) (Figure 13-30, Page 13-33).
Remove the cover (2), spring (3) and spacer (4) from the clutch spider (5).

Inspect the rollers (6), pins (7) and weights (11). Replace if necessary.

Secure the drive clutch service tool into a vice or mount the tool to a flat work surface.

Place the drive clutch onto the service tool and secure the fixed sheave (15) as shown (Figure 13-29, Page
13-32).

Place the spider tool on top of the spider.

Use a 1/2-inch drive ratchet to disengage the moveable sheave (12) and spider (5), which will come off as an
assembly, from the fixed sheave (15) (Figure 13-30, Page 13-33).
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2500
Figure 13-29 Using the Drive Clutch Service Tool
(Three-Weight)
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1. | Screw, Hex Flange Head, 1/4-20 x 1.25 6. | Roller 11. | Weight

2. | Cover Plate 7. | Pin, 0.375 x 1.375 12.| Moveable Sheave

3. | Spring, Compression, 2.0 OD Black/Or 8. | Washer, Flat 13.| Locknut, #10-24

4. | Spacer, Clutch, 1.44 x1.125 x.0.23 9. | Button, Torque Primary 14.| Screw, Shoulder, Hex Socket, 0.25 x 2.5
5. | Spider 10.] Shim, 1.63 x 1.33 15.| Fixed Sheave

2501
Figure 13-30 Drive Clutch Components (Three-Weight) (19 MPH)
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Drive Clutch Component Inspection — Three-Weight Design

1. Inspect the rollers (6) and pins (7) (Figure 13-30, Page 13-33). Ensure they rotate freely without roughness or
loose play. If they do not, the entire drive clutch must be replaced. The rollers and pins can not be replaced.

2. Inspect the weights (11). There should be no noticeable wear. If the weights are worn, scratched, or damaged,
replace them.

2.1. Remove the bolts (14) and flex locknuts (13) that secure the weights (11) to the moveable sheave (12).
2.2. Install new weights with bolts and flex locknuts. Tighten the locknuts to 45 in-Ib (5 N-m).

Drive Clutch Assembly — Three-Weight Design

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 (12), shim (10) and spider (5) onto the fixed sheave (15). Note the location of the “X”
so the remaining components with an “X” can be aligned (Figure 13-30, Page 13-33).

Use a spider removal tool to tighten the moveable sheave and spider to 265 ft-Ib (359 N-m).
Install the spacer (4) and spring (5) onto the shaft.

Place the cover plate (2) onto the shaft.

Pull the moveable sheave upward and start threading bolts (1) into holes.

Use a crisscross pattern to continue tightening the bolts to 113 in-Ib (12.7 N-m).

ook wN

Drive Clutch Installation
1. Place the drive clutch assembly on the crankshaft taper.

2. Install the mounting washer and new retaining bolt.
— Three-Weight Design: Tighten new retaining bolt to 21 ft-Ib (28.5 N-m).

3. Install the drive belt as instructed. See Drive Belt Installation on page 13-30.
4. Install the clutch outer cover and tighten the bolts to 72 in-Ib (8.0 N-m).
5. 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.

6. Connect battery and spark plug wires. See Connecting the Battery on page 1-4.
7. Drive the vehicle and check for proper operation.

DRIVEN CLUTCH

See General Warnings, Section 1, Page 1-2.

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.

Driven Clutch Removal

1. Disconnect battery and spark plug wires. See Disconnecting the Battery on page 1-4.
2. Remove the top air filter hose from the filter canister.

3.  Remove the clutch outer cover. See Clutch Outer Cover Removal on page 13-37.
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4. Remove the drive belt as instructed. See Drive Belt Removal on page 13-30.
5.  Remove the bolt and washer from the center of the clutch and discard bolt.
6. 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.

Driven Clutch Disassembly

The following service tools are required to disassemble and assemble the driven clutch. They are available from
a service parts representative:

» Spring compression base
» Spring compression collar

» Spring compression nut

()
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Figure 13-31 Driven Clutch Service Tools

1. Place the driven clutch onto the Spring compression base (1) (Figure 13-31, Page 13-35).
2. Place the Spring compression collar (2) onto the driven clutch.

3. Thread the Spring compression nut (3) down onto the threaded post enough to release the pressure on the
shap ring.

4. Use snap-ring pliers to remove the snap ring (1) (Figure 13-32, Page 13-36).
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).

2020 Carryall 1500 Two-Wheel Drive Maintenance and Service Manual ~ Page 13-35



13 GASOLINE ENGINE, MUFFLER, FUEL
Clutches SYSTEM, AND CLUTCHES

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 reassembly of
the driven clutch.

o é

2175
Figure 13-32 Driven Clutch Assembly

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 13-32, Page 13-36).

Place the moveable sheave (4) onto the fixed sheave (5) and align the “X’s” on both components.
Place the spring (3), cup (2), and snap ring (1) onto the clutch.

Place the spring compression collar onto the cup (Figure 13-31, Page 13-35).

Tighten the spring compression nut just enough to enable the snap ring to be installed.

Use snap ring pliers to install the snap ring.

o0k 0N

Driven Clutch Installation
1. Install the driven clutch assembly on the transmission splined shaft.
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GASOLINE ENGINE, MUFFLER, FUEL SYSTEM, 13
AND CLUTCHES Clutches

Install the mounting washer and new retaining bolt. Tighten retaining bolt to 39 ft-Ib (53 N-m).
Install the drive belt as instructed. See Drive Belt Installation on page 13-30.

Install the clutch outer cover and tighten the screws to 72 in-lb (8 N-m).

Install the top air filter hose on the filter canister. See following NOTE.

ok wbN

NOTE: Ensure the hose contacts the canister and the clamp is installed tightly between the port bead and canister.

6. Connect battery and spark plug wires. See Connecting the Battery on page 1-4.
7. Drive the vehicle and check for proper operation.

CLUTCH COVER

Clutch Outer Cover Removal

1. Disconnect battery and spark plug wires. See Disconnecting the Battery on page 1-4.

2.  Remove the top air filter hose from the filter canister.

3. Remove the self-threading screws and remove the clutch outer cover. See following WARNING.

A 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 72 in-lb (8 N-m).

3. Install the top air filter hose on the filter canister.

4. Connect battery and spark plug wires.See Connecting the Battery on page 1-4. 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

Disconnect battery and spark plug wires. See Disconnecting the Battery on page 1-4.
Remove the outer clutch cover. See Clutch Outer Cover Removal on page 13-37.
Remove the drive belt. See Drive Belt Removal on page 13-30.

Remove the drive clutch. See Drive Clutch Removal on page 13-30.

Remove the driven clutch. See Driven Clutch Removal on page 13-34.

Remove the bolts and washers from the clutch inner cover (Figure 13-33, Page 13-38).
. Remove the clutch inner cover.

Clutch Inner Cover Installation

No ok ooh-=

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-Ib (28.5 N-m).
5. Tighten the transmission bolts and washers to 21 ft-Ib (28.5 N-m).
6. Install the driven clutch. See Driven Clutch Installation on page 13-36.
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13 GASOLINE ENGINE, MUFFLER, FUEL
Clutches SYSTEM, AND CLUTCHES

7. Install the drive clutch. See Drive Clutch Installation on page 13-34.

8. Install drive belt. See Drive Belt Installation on page 13-30.

9. Install the clutch outer cover. See Clutch Outer Cover Installation on page 13-37.
10. Connect battery and spark plug wires. See Connecting the Battery on page 1-4.

Figure 13-33 Clutch Inner Cover

Page 13-38 2020 Carryall 1500 Two-Wheel Drive Maintenance and Service Manual



SECTION 14 — DRIVETRAIN COMPONENTS
A DANGER

¢ See General Warnings, Section 1, Page 1-2.

A WARNING

¢ See General Warnings, Section 1, Page 1-2.

This section contains information on removing and installing the transmission and rear differential. Refer to the
appropriate manual for complete instructions on disassembly, repair, rebuilding, and reassembly. See the Engines
and Drivetrain Components manual.

REAR AXLE

REAR AXLE REMOVAL

Disconnect battery and spark plug wires (gasoline vehicles only). See Disconnecting the Battery on page 1-4.
Loosen the lug nuts on both rear wheels.

Lift and support the rear of vehicle and remove the wheel(s). See Lifting The Vehicle on page 3-6.

Detach hydraulic brake hose where anchored to rear axle at four places shown (Figure 14-1, Page 14-2).
Remove the hex-head bolts securing the brake calipers to axle tubes (Figure 14-1, Page 14-2). Discard bolts.

Remove brake calipers from rear axle and temporarily hang them from the chassis with a piece of wire. See
following CAUTION.

o0k wbdh =

A CAUTION

* Do not kink, twist, or damage the hydraulic brake lines.

7. Position the floor jack under the differential and raise the jack just enough to support the axle.
8. Detach rear shock absorbers from axle. See Rear Coil-Over Shock Absorber on page 9-1.
9. Remove the bolt from the differential pinion shaft and rear driveshaft universal coupling. See following NOTE.

10. Remove the four bolts, washers, and flanged locknuts securing axle to trailing arms and lateral links. See Trailing
Arms and Lateral Links on page 9-3. Discard locknuts. See following NOTE and CAUTION.

NOTE: This procedure is best performed with the help of an assistant.

A CAUTION

* The axle assembly is not balanced at the differential. Once released from the suspension, 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.

11.  Support the rear driveshaft and slide the rear axle out of the driveshaft universal joint and out the rear of the
vehicle. See preceding NOTE.
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2752
Figure 14-1 Rear Brake Caliper and Hose Removal - 4 Link

REAR AXLE INSTALLATION
NOTE: These procedures are best performed with the help of an assistant.

Place rear axle on floor jack, with differential resting on jack pad, and roll axle under rear suspension.
Support the long axle tube and raise axle up to trailing arms and lateral links.

With bolt holes aligned, slide differential pinion shaft into driveshaft universal joint.

Center bolt holes and install bolt into place. See following NOTE.

Secure axle to trailing arms and lateral links at four locations with bolts, washers and new locknuts. See
Trailing Arms and Lateral Links on page 9-3. If new locknuts are not available, clean existing bolts and add
Loctite 2760 per instructions.

Secure shock absorbers to axle. See Rear Coil-Over Shock Absorber on page 9-1.
7. Install both rear brake calipers to axle (Figure 14-1, Page 14-2). Tighten new bolts to 36 ft-Ib (49 N-m).

8. Anchor the hydraulic brake hose to rear axle at all original locations (Figure 14-1, Page 14-2). See following
CAUTION. Tighten P-clamp bolt to 84 in-Ib (9.5 N-m).

ok N~
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A CAUTION

* Do not kink, twist, or damage the hydraulic brake lines.

9. Install both rear wheels and finger-tighten the lug nuts.
10. Lower the rear of the vehicle.
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DRIVETRAIN COMPONENTS Rear Driveshaft

1.
12.
13.
14.

Use a crisscross pattern to tighten the lug nuts on both rear wheels. See Wheel Installation on page 8-2.
Ensure differential has appropriate type and volume of oil. See Gearcase Lubrication on page 10-10.
Gasoline vehicles: Connect the spark plug wires.

Connect battery. See Connecting the Battery on page 1-4.

REAR DRIVESHAFT

REAR DRIVESHAFT REMOVAL

See General Warnings, Section 1, Page 1-2.

1.

Push the car to a position that enables easy access to the bolt securing the rear driveshaft to the differential
pinion shaft (Figure 14-2, Page 14-3). Chock the front wheels.

Disconnect battery and spark plug wires (gasoline vehicles only). See Disconnecting the Battery on page 1-4.
Remove nut from bolt (1) from the differential pinion shaft and driveshaft universal joint. See following NOTE.

Slide the driveshaft forward on the transmission to release the driveshaft from the differential pinion shaft. Then
slide the driveshaft toward the rear and off the transmission shaft.

2751a

Figure 14-2 Bolt in Driveshaft and Pinion Shaft

REAR DRIVESHAFT INSTALLATION

See General Warnings, Section 1, Page 1-2.

1.
2.
3.

Apply a light coat of anti-seize on the splined shaft of the differential.
Slide the universal joint of the driveshaft (with grease fitting) onto the splined transmission shaft.

Slide the differential pinion shaft into driveshaft universal joint. Align the bolt holes in the driveshaft with the
bolt holes in the differential pinion shaft.

Install a new bolt (1) into the differential pinion shaft and the driveshaft universal joint coupling. Install nut and
tighten to 17 Ib-ft (23 N-m). See following NOTE.

Gasoline vehicles: Connect the spark plug wires.
Connect battery. See Connecting the Battery on page 1-4.

2020 Carryall 1500 Two-Wheel Drive Maintenance and Service Manual ~ Page 14-3



Transmission

TRANSMISSION

DRIVETRAIN COMPONENTS

TRANSMISSION REMOVAL

See General Warnings, Section 1, Page 1-2.

1. Disconnect battery and spark plug wires (gasoline vehicles only). See Disconnecting the Battery on page 1-4.
2.  Remove park brake caliper.
3. Slide park brake rotor from the transmission output shaft.
4. Remove the outer clutch cover. See Clutch Outer Cover Removal on page 13-37 (gasoline vehicles).
5. Remove the drive belt. See Drive Belt Removal on page 13-30 (gasoline vehicles).
6. Remove the drive clutch. See Drive Clutch Removal on page 13-30 (gasoline vehicles).
7. Remove the driven clutch. See Driven Clutch Removal on page 13-34 (gasoline vehicles).
8. Remove the rear driveshaft. See Rear Driveshaft Removal on page 14-3.
9. Remove the clutch inner cover. See Clutch Inner Cover Removal on page 13-37 (gasoline vehicles).
10. Remove the passenger seat.
11. Disconnect forward/reverse shifter cable from transmission shifter arm by removing clip (Figure 14-6, Page 14-7)
12. Disconnect the neutral sensing connector from the transmission (Figure 14-3, Page 14-4).
13. Remove the two flange-head bolts, washers, and locknuts from the transmission slotted base brackets and

engine mounting plate (Figure 14-4, Page 14-4). 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-Ib (563 N-m).

If the transmission is not replaced, leave the base brackets attached to help stabilize the transmission during
repair.

14.  Lift the transmission body slightly to clear the opening in the engine mounting plate and remove the transmission

from the rear of the vehicle.

=\
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Figure 14-3 Neutral Sensing Connector Figure 14-4 Transmission Base Mount
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TRANSMISSION INSTALLATION
See General Warnings, Section 1, Page 1-2.

1. Apply a light coat of anti-seize to the front splined shaft of the transmission.

2. Ensure the base brackets are installed on the transmission and install the transmission on the engine mounting
plate.

3. 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 mounting plate.

If the transmission is new or the base brackets have been removed, leave the base brackets loose.

4. Secure the clutch inner cover to the engine and transmission with bolts and washers. Finger-tighten the hardware.
Gasoline vehicles: See Clutch Inner Cover Installation on page 13-37. 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.

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 brackets and
engine mounting plate (Figure 14-4, Page 14-4). Tighten the hardware to 21 ft-Ib (29 N-m).

7. Connect the neutral sensing connector on the transmission to the wire harness (Figure 14-3, Page 14-4).
8. Attach forward/reverse shifter cable to transmission shifter arm (Figure 14-6, Page 14-7). Secure with clip.
9. Install the rear driveshaft. See Rear Driveshaft Installation on page 14-3.

10. Install the driven clutch. See Driven Clutch Installation on page 13-36 (gasoline vehicles).

11. Install the drive clutch. See Drive Clutch Installation on page 13-34 (gasoline vehicles).

12. Install the drive belt. See Drive Belt Installation on page 13-30 (gasoline vehicles).

13. Install park brake rotor.

14. Install park brake caliper.

15. Install the clutch outer cover. See Clutch Outer Cover Installation on page 13-37 (gasoline vehicles).

2209
Figure 14-5 Lubrication Fill Plug and Vent Tube
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16.

17.
18.
19.

Attach vent tube and check lubricant level of transmission (Figure 14-5, Page 14-5). See Periodic Maintenance,
Section 10, Page 10-1.

Tighten wheel lug nuts to 85 ft-Ib (115 N-m).
Gasoline vehicles: Connect the spark plug wires.
Connect battery. See Connecting the Battery on page 1-4.

FORWARD/REVERSE SHIFTER CABLE

See General Warnings, Section 1, Page 1-2.
Forward/Reverse Shifter Cable Removal

NOTE: Before the Forward/Reverse cable is removed, note the cable routing and the wire tie positions and the

PoDd -~

positions of other devices securing the cable to the vehicle. When installed, the cable must be routed and
secured as it was originally.

Disconnect battery and spark plug wires (gasoline vehicles only). See Disconnecting the Battery on page 1-4.
Raise the hood.

Disconnect cable end from Forward/Reverse shifter handle in the dash by removing clip (Figure 14-6, Page 14-7).
Loosen the flanged nuts on the cable at the shifter handle bracket (Figure 14-6, Page 14-7).

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.

Remove seat.

Note the positions of the wire ties that secure the cable between the dash and the transmission and then remove
the wire ties.

Disconnect cable end from transmission shifter arm by removing clip (Figure 14-6, Page 14-7)

Loosen the flanged nuts from the cable bracket that is below and forward of the transmission shifter arm (Figure
14-6, Page 14-7). See following NOTE.

NOTE: Note the positions of the flanged nuts on the cable. This hardware will be used to adjust the handle position

9.

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.

Remove the shifter cable.
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Figure 14-6 Forward/Reverse Cable Connections At Shifter Handle and Transmission

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

2.
3.
4.

5.

between the splash guard and frame, under the vehicle body, and up to the transmission.

Use care during cable installation and avoid bending the rigid tubular ends of the cable assembly.

Attach cable end to Forward/Reverse shifter handle in the dash (Figure 14-6, Page 14-7). Secure with clip.
Loosen the flanged nut farthest from the handle end as far away from the handle end as the thread will allow.

Advance the front flanged nut away from the rear nut. Allow enough room to install the cable and two flanged nuts
on the shifter bracket on the dash frame.

Adjust the shifter cable. See Forward/Reverse Shifter Cable Adjustment on page 14-7.

Forward/Reverse Shifter Cable Adjustment

1.
2.

Verify that the transmission shifter arm is in the NEUTRAL position.

Loosen the flanged nuts from the cable bracket that is below and forward of the transmission shifter arm (Figure
14-6, Page 14-7).

Attach cable end to transmission shifter arm (Figure 14-6, Page 14-7). Secure with clip.

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.
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5.  Advance the front flanged nut, closest to the transmission shifter arm, up against the front side of the cable bracket.

6. Advance the rear flanged nut, farthest away from the transmission shifter arm, down next to the back side of the
cable bracket and tighten the front nut to 25 ft-Ib (34 N-m).

7. Move the shifter handle to the FORWARD, NEUTRAL, and REVERSE positions.

71. Ensure shifter handle is clear of the instrument panel in the FORWARD and REVERSE positions.
7.2. Ensure shifter handle is centered between those positions in the NEUTRAL position.

8. Install the passenger seat.

9. Lower and secure the hood.

10. Gasoline vehicles: Connect the spark plug wires.
11.  Connect battery. See Connecting the Battery on page 1-4.

ORWARD/REVERSE SHIFTER HANDLE

0

2568

Figure 14-7 Shifter Handle Components
Shifter Handle Removal
1. Disconnect battery and spark plug wires (gasoline vehicles only). See Disconnecting the Battery on page 1-4.
2. Remove the shifter knob (1) (Figure 14-7, Page 14-8).
3. Raise the hood.
4

Disconnect cable end from Forward/Reverse shifter handle (2) in the dash by removing clip (Figure 14-6,
Page 14-7).

5. Remove the socket-head pivot shoulder bolt (3), two large flat washers (4), bushing (5), and nylon locknut (6)
from the shifter handle and frame bracket (Figure 14-7, Page 14-8).

6. Remove the shifter handle (2).
7. Remove cable pin (7) and locknut (8) from the shifter handle (2).
Shifter Handle Installation

1. Secure the shifter handle (2) with a new socket-head pivot shoulder bolt (3) , bushing (5), two large flat washers
(4), and a new nylon locknut (6) as shown (Figure 14-7, Page 14-8). Tighten locknut (6) to 40 in-Ib (5 N-m).
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-Ib (6 N-m).

2. Install cable pin (7) and locknut (8) on shifter handle (2). Tighten locknut (8) to 19 ft-Ib (25 N-m).
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Attach cable end to Forward/Reverse shifter handle (Figure 14-6, Page 14-7). Secure with clip.
Install the shifter knob (1).

Lower and secure the hood.

Gasoline vehicles: Connect the spark plug wires.

Connect battery. See Connecting the Battery on page 1-4.

No o ko

REAR AXLE TUBES, AXLE SHAFTS AND WHEEL BEARINGS

REAR AXLE TUBE AND AXLE SHAFT REMOVAL
See General Warnings, Section 1, Page 1-2.

The rear axle assembly has two axle shafts. The driver side shaft is longer than the passenger side. The axle tubes
must be unbolted from the differential to access the axle shafts. If only a tube or shaft is to be replaced, it can be done
one side at a time without removing the entire rear axle.

1. Clean debris from drain plug and area around it at the bottom of the differential. Drain oil. Install plug after draining.

2. If removing entire rear axle from vehicle, remove the rear axle and clean it in preparation for disassembly. See
Rear Axle Removal on page 14-1. See following NOTE.

NOTE: After cleaning, move the rear axle and differential assembly to a clean location before disassembly.

3. If removing only one axle tube (8) or shaft (3) (Figure 14-8, Page 14-10) from vehicle, clean that tube and hub
in preparation for disassembly.

4. Remove rear hub (5). See Rear Hub Removal on page 8-7.

5.  Remove the six flange-head bolts (6) and flat washers (7) securing each axle tube (8) to the differential (Figure
14-8, Page 14-10). See following CAUTION.

CAUTION

¢ The differential and axle tubes have been assembled with Loctite® 2760 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, the manufacturer recommends that each thread location be
tapped with the same thread (M12 x 1.75 pitch) before new bolts are installed.

6. Cover or tape the axle shaft (3) splines to protect the hub seals in the axle tube (8).

7. Separate each axle tube (8) from the differential and carefully pull tube straight away until it clears the splined
end of the axle shaft (3).

8. Avoiding damage caused by dragging splines across lip of seal in differential, carefully pull axle shaft from
differential.

9. If replacing shaft, transfer washer (1) and retaining ring (2) from old shaft to new (Figure 14-9, Page 14-10).
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2566 2214
Figure 14-8 Axle Shaft and Brake Rotor Figure 14-9 Axle Shaft Retaining Ring and Washer

REAR AXLE TUBE AND AXLE SHAFT INSTALLATION

1. Clean and lubricate the seals in the differential with appropriate oil. See Periodic Lubrication Schedule on
page 10-4.

2. Clean axle shaft (3), particularly the splined ends. Avoiding damage caused by dragging splines across lip of
seal, carefully insert shaft into differential. See following NOTE.

NOTE: It may be necessary to rotate each shaft slightly to engage the splines in the differential housing.

3. Clean mating surfaces on axle tube (8) flange and differential. Also clean the threads of the six axle tube
mounting holes in the differential. Apply Loctite® 2760 to new flange-head bolts (6). 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.

4. Apply a 3/16-inch wide bead of Three Bond No. 1215 to the mating surface of the differential.

5. Secure axle tube (8) to differential housing with the new flange-head bolts (6) and flat washers (7). Use a
crisscross pattern to tighten the hardware to 100 ft-Ib (136 N-m).

6. Install the rear hubs (5). See Rear Hub Installation on page 8-8.
7. If entire rear axle was removed from vehicle, install rear axle. See Rear Axle Installation on page 14-2.
8. REefill differential with appropriate type and volume of oil. See Gearcase Lubrication on page 10-10.

REAR WHEEL BEARING REMOVAL

The axle tubes must be unbolted from the differential to access the wheel bearings. The hub seals are incorporated
into the bearings.

1.  Remove axle tube (1) from differential (Figure 14-10, Page 14-11). See Rear Axle Tube and Axle Shaft
Removal on page 14-9.

2.  Remove the retaining ring (2) that is in front of the bearing (3).
3. Drive bearing (3) from axle tube (1) by applying force to the outer race.
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Figure 14-10 Rear Wheel Bearing

REAR WHEEL BEARING INSTALLATION

1.

Clean inside axle tube (1) where new bearing will sit and lightly lubricate the bore with anti-seize compound
(Figure 14-10, Page 14-11).

Using an appropriate sized bearing driver that fits the outer race, drive in new bearing (3) until fully seated.
Install retaining ring (2).

Clean axle shaft and carefully install axle tube (1) to avoid damaging new seals. See Rear Axle Tube and
Axle Shaft Installation on page 14-10.
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SECTION 15 — WIRING DIAGRAMS

GENERAL INFORMATION

Wire Description

EXAMPLE: 18_GRN_RED
* 18 = 18 gauge wire
* GRN_RED = Green wire with red stripe

Wire Colors

NOTE: The following colors will represented as a black wire in the wiring diagrams:
* Black
« White
* Yellow

» White with Black Stripe

Abbreviation Wire Color
BLK Black
BLU Blue
LT BLU Light Blue
BRN Brown
GRAY Gray
GRN Green
ORG Orange
PINK Pink
PUR Purple
RED Red
TAN Tan
WHT White
YEL Yellow
BLK_LT_BLUE Black with Light Blue Stripe
BLK_ORG Black with Orange Stripe
BLK_PINK Black with Pink Stripe
BLK_WHT Black with White Stripe
BLK_YEL Black with Yellow Stripe
BLU_WHT Blue with White Stripe
BRN_WHT Brown with White Stripe
GRN_RED Green with Red Stripe

TABLE CONTINUED ON NEXT PAGE
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WIRING DIAGRAMS

GRN_WHT

Green with White Stripe

ORG_BLK

Orange with Black Stripe

ORG_WHT

Orange with White Stripe

PUR_WHT

Purple with White Stripe

RED_GRN

Red with Green Stripe

RED_WHT

Red with White Stripe

RED_YEL

Red with Yellow Stripe

WHT_BLK

White with Black Stripe
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Gasoline Interlock Harness 1 5
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Index

12-volt accessory receptacle (gasoline vehicles)
1eSting covie 11-29

A

a-arm, lower

installation ..o 7-23
FEMOVAl ..ot 7-22
a-arm, upper
installation ... 7-22
FEMOVAl ..ot 7-20
accelerator
cable (gasoline vehicles)
installation .........o.ooeiiiii 13-21
FEMOVAl ....eeieiii e 13-20
pedal
installation .......c.coooieiii 5-2
FEMOVAl ....eeieiii e 5-1
air canister (gasoline vehicles)
installation .........oooevii e, 13-28
FEMOVAl ...cveieiei e 13-28
air filter (gasoline vehicles)
installation .........oooeviiie e, 13-28
FEMOVAl ...ceeiiei e 13-27
axle shaft, rear
installation ..o, 14-10
FEMOVAl ..o 14-9
axle, rear
installation
AIINK e 14-2
removal
A NK o 14-1

ball joint, lower

installation ... 7-23
(11 09101 VZ- | 7-23
ball joint, upper
installation ... 7-21
(11 0910171 7-21
battery
STOrage ... 12-18
voltage test ... 11-10
battery (gasoline vehicles)............cccccoeviiiiinnennnnn. 12-15
Charging ...cooovuii i 12-18
installation ... 12-17
1080 teSt... i, 11-10
MAINtENANCE ......eiieiiiieii e 12-16
FEMOVAl ...t 12-17
self-discharge .......ccocoeviiiiiiiiii e, 12-16
teStiNg e, 11-9
vibration damage............ccooviiiiiiiiii 12-16
bed lift circuit breaker (gasoline vehicles)
installation ... 12-9
FEMOVAl ..ueiieii i 12-9
TESHNG «eeiee e 11-35

bed lift motor
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installation ..o 4-16
FEMOVAl ...ooeieiii e 4-16
bed lift motor (gasoline vehicles)
TESHNG «ovieee e 11-34
bed lift switch (gasoline vehicles)
installation ...........coooiiii 12-9
remMOVal ..o 12-9
teStNG ..o 11-35
bed, cargo
installation ... 4-17
FEMOVAl ...eniiiii i 4-17
belt, drive
seedrive belt ......c..ovviei 13-30
belt, seat
seeseatbelt.........coooiiiiiii 4-15
body, front
COMPONENES ....eiveiiiiii e, 4-3
FEMOVAl ...ieiiiiii i 4-4
(=T 2 | PP 4-2
box bed
see bed, Cargo .......ccooeiiiiiiii 4-17
brakes
brake caliper, front
installation ..., 6-11
FEMOVAl ....cveieeic e 6-7
brake caliper, rear
remMoVal ......coooviiiiii 6-10
brake disc
installation ..o, 6-13
remMoVal ......ccoooveiiii 6-13
brake fluid
bleeding .......coooiiiii 6-19
filliNG oo 6-18
PUFGING ettt ettt e e e eeees 6-21
brake hose, front
installation ..., 6-14
FEMOVAl ..o 6-14
brake hose, mid
installation ..., 6-16
FEMOVAl ....cveieeece e 6-15
brake hose, rear
installation ..., 6-16
FEMOVAl ....cveieee e 6-16
brake pad, front
installation ..o, 6-11
FEMOVAl ....ceeiee e 6-7
brake pad, rear
FEeMOVal ......ooviii i, 6-10
brake pedal
adjustment...........i e, 5-3
installation ..o, 5-3
FEMOVAl ....cveiei e 5-3
inspection
brake discand pad............cccooeiiiiiiiiiiiiii 6-4
brake hOSES.......couvvniiiiie e, 6-2
brake pedal ...........cooiiiiii 6-1
brake system .........ccoooiiiiiiii 6-1
master cylinder ..........c.oooiiiiiii 6-2
park brake ..........coooviiiiiii 6-2




INDEX

master cylinder

installation ... 6-18

FEMOVAL ....uiiiiiii e 6-18
park brake

see park brake............cooiiiiiii 6-2
troubleshooting .........ccccoviiiiiiii 6-5

C

cable, accelerator

see accelerator, cable...........ccccooeiviiiiiiiiiiia, 13-20
cable, forward/reverse

adjustment .. ... ..o 14-7

installation ... 14-7

FEMOVAI c..iiiiiiiii e 14-6
camber

adjustment ... 7-17

MEASUIEMENT......uiiiiiiii e 7-15
canopy

installation ... 4-7

FEMOVAI ... 4-7
canopy support

installation ... 4-8

FEMOVAI ... 4-8
carbon canister (gasoline vehicles)

installation ... 13-18

FEMOVAI c..iiiii i 13-18
carburetor (gasoline vehicles)

GroUNd WIl€ ... ceueeeii e 13-10

idle RPM adjustment .............cccoooiiiiiiiiiiinen 13-25

JEHING e 13-11

troubleshooting .........cccooeeiiiiiiiii 13-10
carburetor heater (gasoline vehicles)

installation ... 12-4

FEMOVAI ... 12-3
carburetor heater relay (gasoline vehicles)

teStiNg .o 11-15
carburetor solenoid (gasoline vehicles)

circuittesting......ccooiviii 11-27

installation ... 12-3

(=T 0 1 [o)Y = | 12-3
cargo bed

see bed, Cargo ....coeuiiiiiiiiii e 4-17
charge coil (gasoline vehicles)..........ccccoeevveiinnens 12-13

TESHNG «eneee 11-23

troubleshooting ..........ccoeviiiiiiiiiii 11-23
choke cable (gasoline vehicles)

installation ... 13-23

FEMOVAl e 13-22
circuit breaker, bed lift (gasoline vehicles)

installation ..o 12-9

(1= 0 010 )Y | 12-9
cleaning

SAL .t 4-2

vehicle body........couuiiiiiiiiiiii 4-1
clutch inner cover (gasoline vehicles)

installation ... 13-37

FEMOVAl ... 13-37
Index-2

clutch outer cover (gasoline vehicles)

installation ... 13-37
FEMOVAI c..iiiiiiiii e 13-37
clutch, drive
seedriveclutch ... 13-30
clutch, driven
seedrivenclutch ... 13-34
coil, charge (gasoline vehicles).........ccccooeeeeiinnins 12-13
coil, ignition (gasoline vehicles)...............cccoeeeeuniii. 12-13
column, steering
installation ... 7-4
FEMOVAI ...iiiiiiii e 7-2
D
diode, wire harness (gasoline vehicles)
installation ... 12-15
(=T 00101 7= | PN 12-15
teStiNg ..o 11-17
drive belt (gasoline vehicles)
INSPECHION ...evuiiiieii e 13-30
installation ... 13-30
FEMOVAl ...iiiiiiii e 13-30
drive clutch (gasoline vehicles) .............cccoeveeennnnen. 13-29
assembly
three-weight design...........c..cooiiii s 13-34
Cleaning.......oooeviiii e 13-31
disassembly
three-weight design..............ccooiviiiini. 13-31
INSPECHION .. 13-31
three-weight design............cccooeiiiinnn. 13-34
installation ... 13-34
[T 09101 7= | PN 13-30
troubleshooting ..........ccooviiiiiiiiiiii 13-29
driven clutch (gasoline vehicles) ............c............. 13-29
ASSEMDIY .o 13-36
disassembly.........ccooiiiiiiiii 13-35
installation ... 13-36
[T 09101 7= | N 13-34
driveshaft, rear
installation ... 14-3
[T 97017 | 14-3
E
engine
RPM adjustment...........ccccooeiiiiiiiiiiieeee 13-20
engine (gasoline vehicles)
installation ... 13-3
FEMOVAI ...iiiiiiiii e 13-1
RPM adjustment.............ooiiiiiiiee, 13-25
RPM adjustment, high-speed ..............cccc..oe 13-26
engine governor arm
see governor arm, engine ...............c........ 13-23-13-24
exhaust system (gasoline vehicles)
intermediate pipe
installation ..........ccooei i 13-7
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FEMOVAL ... 13-6

F

fender, front

installation .........ccoooiiiiii 4-6

(=T 0 00V | 4-6
fender, rear

installation ..o 4-18

=T 0 1o )Y | 4-18
forward/reverse cable

adjustment ... 14-7

installation ... 14-7

FEMOVAI ...uiiiiiii e 14-6
forward/reverse shifter handle

installation ... 14-8

FEMOVAI ... 14-8
fuel filter (gasoline vehicles) .........ccccoooooiiiiiinnnnnn. 13-9
fuel gauge/hour meter (gasoline vehicles)

fuel gauge circuit testing .............cooeeeiiiiiinnn, 11-30

hour meter circuit testing............ccooooeiiiiiinn. 11-31

installation ... 12-7

0OPEration .......cooviii i 12-7

=T 0 010 )Y | 12-7
fuel level sending unit (gasoline vehicles)

installation ... 13-13

=Y 0 00 | S 13-12

teSHNG «eneee e 11-29
fuel pump (gasoline vehicles) ..........ccccoeevveeennnn. 13-10
fuel shut-off valve (gasoline vehicles).................... 13-19
fuel system (gasoline vehicles) ............ccccceeeeirinnnnn.. 13-8
fuel tank (gasoline vehicles)

disSPOSal ...coeeieii 13-16

installation ... 13-16

[T 00701 7= | S 13-15

STOrage ... 13-16
fuse (gasoline vehicles)

installation ... 12-10

FEMOVAl e 12-10

1eSHNG «eeeee e 11-11

G

governor arm, engine (gasoline vehicles)

adjustment........ccooiiii 13-23

FEMOVAl ... 13-24
ground cables (gasoline vehicles)

teSting covi e 11-11
ground wire, carburetor.............ccoiiiiiiiii 13-10

H

handle, forward/reverse shifter

installation ..o, 14-8

FEMOVAl ..ueiiiii i 14-8
headlight (gasoline vehicles)

bulb
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installation .........c.ovviii 12-14
(=100 [01VZ= | 12-14
switch
installation .........c.coviiii 12-10
FEMOVAl ....eeieiei e 12-10
testing v 11-32
voltage testing..........coovvviiiiiiiii 11-32
hubs
hub, front
installation ... 8-5
FEMOVAL ....eeieei e 8-3
hub, rear
installation .........cooooniiiii 8-8
FEMOVAL ....ceieii e 8-7

ignition (gasoline vehicles)

1eSting covieee 11-24
ignition coil (gasoline vehicles) ...........cccccooeeiennnnne. 12-13
inspection

brake discand pad.........ccccoviiiiiiii 6-4

brake hoSe......cocvviiiiii e 6-2

brake pedal...........ccooiiiiii 6-1

brake system ..........ooiiiii 6-1

drive clutch (gasoline vehicles)................coeoo... 13-31

master cylinder............oooiiii 6-2

park brake ..........ccooeiiiiii 6-2
instrument panel

installation ... 4-3

FEMOVAI ...iiiiiii e 4-3
intake hose, air (gasoline vehicles)

FEMOVAl ...eiii i 13-27
jetting, carburetor (gasoline vehicles)..................... 13-11

K

key switch (gasoline vehicles)

installation ............coooeiiiiii 12-8

=T 0 001V | 12-7-12-8

starter circuit testing .............ccoocon 11-12-11-13
kill circuit, engine (gasoline vehicles)

teStiNg ..o 11-26
kill wire, engine (gasoline vehicles)

1eStiNg conie e 11-24

L

lateral link

installation ... 9-3

FEMOVAI ...iiiiiiii e 9-3
lifting

jacking instructions ..........ccoooviiiiii 3-6

Index-3



INDEX

maintenance

battery (gasoline vehicles) .............ccccoeiiiiiennnnnn. 12-16
muffler

see also exhaust system............ccooeeiiiiiins 13-6
muffler (gasoline vehicles)

installation ... 13-7

[T 97017 | 13-6

N

neutral switch (gasoline vehicles)

installation ... 12-2
FEMOVAl ...ceieii i 12-2
TESHNG «oeiee e 11-22

O

oil filter

hose installation (gasoline vehicles)..................... 13-5

hose removal (gasoline vehicles)...............c......... 13-5
oil warning light, low (gasoline vehicles)

installation ... 12-6

FEMOVAI ...t 12-6

TESHNG «eeeee e 11-28

P

panel, instrument

see instrument panel ... 4-3
park brake
adjustment........coooi i 6-24
cable
replacement .........cocoeiiiiiii e, 6-23
caliper
pad replacement............c.ocoiiiiiiii 6-23
discreplacement...........ccooiiiiiiii i 6-23
INSPECHION ... 6-2
pedal
installation ... 5-4
FEMOVAI ....iiiiiiii e 5-4
park brake switCh...........c.coooiiiiiiii i 6-25
installation ... 6-25
[T 97017 | 6-25
pedal, accelerator
see accelerator, pedal............cccooiiiiiiiiiiii, 5-1
pedal, brake
SEE BrakesS ... ooeviieiiii e 6-1
pump, fuel (gasoline vehicles) ...........ccccceeeeevinnnnn.. 13-10
R
rack and PinioN ........coeouiiiiiii e 7-7
ASSEMDIY oo 7-13
disassembly........ooooiiiiii 7-8
Index-4

iNStallation ..o 7-8
FEMOVAl ..o 7-7
rear axle
installation
AIINK oo 14-2
removal
A INK o 14-1
rear driveshaft
installation ..........ooviiiii 14-3
FEMOVAl ... 14-3
rear wheel bearing
see wheel bearing .........ccocoviiiiii, 14-11
relay, accessory (gasoline vehicles)
installation ... 12-2
FEMOVAl ...ceiiii e 12-2
relay, differential (gasoline vehicles)
installation ... 12-2
FEMOVAl ...oeiii i 12-2
relay, start (gasoline vehicles)
installation ... 12-2
FEMOVAl ...oeiiiii 12-2
reverse buzzer (gasoline vehicles)
installation ..........cooiiiii e 12-11
limit switch
installation ........c..oovviiii 12-12
FEMOVAl ....enieiei e 12-12
testing .oveee e 11-26
(11001017 | IR 12-11
teStNG «eeeee e 11-27
ROPS (roll-over protective structure)
installation ..o 4-11
FEMOVAl ...oeiieii e 4-11
RPM adjustment.............coooiiiiiii e 13-20
RPM adjustment (gasoline vehicles)
high-speed..........coooiii 13-26
10 ] 1= 3N 13-25
seat
adjustment ... 4-13
iNstallation ..o 4-13
FEMOVAl ...oeeii e 4-13
seat belt
iNstallation ..o 4-16
FEMOVAl ...oeeiii e 4-15
seeseatbelt........cooiiiiiii 4-15
seat frame
installation ... 4-13
FEMOVAl ...ouieiiii 4-13
shock absorber
front
installation ........c..oooiiiiii 7-25
(=10 010 )72 | I 7-24
rear
installation ..o, 9-2
FEMOVAL ... 9-1

spark plug (gasoline vehicles)
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gap adjustment ...........coooeiiiiii e 13-10
specifications
VENICIE ... 2-1
start relay (gasoline vehicles)
teStiNG .. 11-14
starter control circuit (gasoline vehicles)
TeSHNG «oeeee 11-13
steering
a-arm, lower
installation ..........coveiiii 7-23
FEMOVAl ....eeieieii e 7-22
a-arm, upper
installation ........cooooiii 7-22
FEMOVAl ....eiieieii e 7-20
ball joint, lower
installation ........cooooiii e 7-23
FEMOVAl ....eeieieii e 7-23
ball joint, upper
installation ........cooooiii 7-21
FEMOVAl ....eeieiii e 7-21
rack and pinion
ASSEMDIY ...ceiiii i 7-13
disassembly ..., 7-8
installation ... 7-8
FEMOVAl ..o 7-7
steering column
installation ... 7-4
(121001037 | IO 7-2
steering upright
installation ..o 7-20
FEMOVAl ..o 7-18
steering wheel
installation ... 7-2
FEMOVAl ..o 7-1
suspension, front
camber
adjustment...........oooiiiii 7-17
MEASUIrEMENT .....oviniiiie e 7-15
shock absorber
installation ... 7-25
FEMOVAl ... 7-24
steering upright
installation ... 7-20
FEMOVAl ...t 7-18
toe-in adjustment...........c.ooiiii 7-16
toe-in measurement.............coccoiiiiiiiiiee 7-15
toe-out adjustment...........coooii 7-15
toe-out measurement ..., 7-15

suspension, rear
lateral link

iNstallation ..o 9-3

FEMOVAl ... 9-3
shock absorber

iNstallation ..o 9-2

FEMOVAL ... 9-1
trailing arm

iNstallation ..o 9-5

FEMOVAL ..ot 9-5

switch, bed lift (gasoline vehicles)
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iNstallation ........coooiiii 12-9

FEMOVAl ...oeiiiei e 12-9
switch, neutral (gasoline vehicles)

installation ..o 12-2

FEMOVAl ...oeiieii e 12-2

T

test procedures (gasoline vehicles)

Thattery ..o 11-9
15 neutral switch (transmission) ......................... 11-22
16 wire continuity .........coooeiiiiiiii 11-23
19 charge Coil ........ooeiiiiiiiiii 11-23
2 fUSE oo 11-11
20 voltage regulator...........cooveeiiiiiiiiiiiee, 11-24
21ignition spark.........ccceeviiiieiiiii 11-24
22 engine Kill circuit ...........c.oooiiiiii 11-24
23 grounded Kill wire...........occovviiiieiiiiiineeii, 11-25
24 key switch (engine Kill circuit)................e...e. 11-26
25 reverse buzzer limit switch ........................... 11-26
26 reverse bUZzer .........oooeivveuiiiiiiieei e 11-27
27 carburetor solenoid circuit ...........ccccoeeeiennnnnen. 11-27
28 low oil warning light................ccooiin. 11-28
29 12-volt accessory receptacle .............cceeeunee. 11-29
3 ground cables ... 11-11
30 fuel level sending unit .............cooooiiiiiiininnnn. 11-29
31fuelgauge.......ccooeveiiiiiiiii e 11-30
32 hourmeter ..o, 11-31
33 headlight switch ..o 11-32
34 voltage at headlight socket...............cccoeenne. 11-32
35 bed liftmotor .........coiiiii 11-34
36 bed lift sWitCh.........ccoovviiiiiiiii e, 11-35
37 bed lift circuit breaker................cccooiiiiin 11-35
4 key switch (starter circuit)..........cccooeveiiin, 11-12
5 key switch (starter circuit).............cccoeiiiiiiinnn. 11-13
6 starter control circuit ...........cccooiiiiiin 11-13
7startrelay.....co.ooooiiiiiii 11-14
8 carburetor heaterrelay..............c..ccooiin 11-15
9 wire harness diodes..........ccceviieiiieiiiiiiiieeenn, 11-17
test procedures, index of (gasoline vehicles) ........... 11-9
throttle
see accelerator, pedal............ccoooiiiiiiiiiiii, 5-1
tire
installation ... 8-3
(=T 21017 | 8-2
torque converter (gasoline vehicles)...................... 13-29
trailing arm
installation ... 9-5
(=T 0 00 )Y | 9-5
transmission
installation ..o 14-5
FEMOVAl ... 14-4
troubleshooting
brake system .........cooiiiiiiii 6-5
clutches (gasoline vehicles) .............ccooooiiiiene. 13-29
diode troubleshooting guide (gasoline
VENICIES) .o 11-17
troubleshooting guide (gasoline vehicles)............. 11-2



INDEX

\'

voltage regulator (gasoline vehicles)

installation ... 12-5
FEMOVAl ... 12-5
teStiNg .o 11-24

W

wheel

installation ... 8-2

(=T 0 00 )Y | 8-2
wheel bearing

installation ... 14-11

FEMOVAl c.uiiiiiei e 14-10
wheel, steering

installation ... 7-2

(=T 0 10 )Y | 7-1
wire continuity (gasoline vehicles)

TESHNG «eeiee e 11-23
wire harness diode (gasoline vehicles)

installation ... 12-15

[T 00101 7= | S 12-15
wiring diagram (gasoline vehicles) .........c......ccce... 11-7
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