TEXTRON

== OFF ROAD

Service and Repair Manual




SAFETY

For any questions on material contained in this manual, contact
an authorized representative for clarification.

Read and understand all labels located on the vehicle. Always
replace any damaged or missing labels.

The HAVOC X is an off road vehicle. Familiarize yourself with all
laws and regulations concerning the operation of this vehicle in
your area.

The following symbols appear throughout this manual and on your
vehicle. Your safety is involved when these symbols are used.
Become familiar with their meanings before reading the manual.

DANGER indicates a hazardous situation
A DANGER that, if not avoided, will result in death or
serious injury.

WARNING indicates a hazardous situation,
if not avoided, could result in death or seri-
ous injury.

A WARNING

CAUTION indicates a hazardous situation
that, if not avoided, could result in minor
or moderate injury.

& CAUTION

Failure to comply with the warnings in this
manual can result in severe injury or
death.

A WARNING

Read this entire manual carefully before
AWARNI NG operating this vehicle. Do not attempt to

operate this vehicle until you have thor-
ough knowledge of the controls and features.

Regular inspections and maintenance,
AWARNl NG along with good operating techniques, will

help ensure your safe enjoyment of the
capabilities and reliability of this vehicle.

Manufacturer’s Intended Use

The TEXTRON OFF ROAD HAVOC X is designed and manufac-
tured for off road use only. Use on public streets, roads or high-
ways is illegal in most areas and increases the risk of an accident
involving other vehicles and people. This vehicle does not meet
FMVSS (Federal Motor Vehicle Safety Standards) for public
street, road or highway use.

Check all laws and regulations before choosing an area to oper-
ate the HAVOC X.

Noise Control System

Do not modify the engine, intake or exhaust components. Modifi-
cations to these components can affect compliance with
ROHVA1-2016 and local noise level requirements. Modifications
to these components can also affect the emissions control sys-
tem.

Spark Arrestor And Use On Public
Lands

The TEXTRON OFF ROAD vehicle has a spark arrester that was
tested and qualified to be in compliance with the USFS standard

5100-1. Federal law requires that this spark arrester be installed

and functional when the vehicle is operated on public lands.

Off road vehicle operation on public lands in the USA is regulated
by 43 CFR 420. Violations are subject to monetary penalties. Go
to www.www.gpo.gov/fdsys to see federal regulations.
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CALIFORNIA Proposition 65
A WARNING

Operating, servicing and maintaining a passenger vehicle or off-road vehicle can expose you to
chemicals including engine exhaust, carbon monoxide, phthalates, and lead, which are known to
the State of California to cause cancer and birth defects or other reproductive harm. To minimize
exposure, avoid breathing exhaust, do not idle the engine except as necessary, service your
vehicle in a well-ventilated area and wear gloves or wash your hands frequently when servicing
your vehicle. For more information go to www.P65Warnings.ca.gov/passenger-vehicle.

Never modify the vehicle in any way that will alter the weight distribution of the vehicle, decrease its stability or increase the speed
beyond the factory specifications. Such modifications can cause serious personal injury or death. Textron Specialized Vehicles, Inc. pro-
hibits and disclaims responsibility for any such modifications or any other alteration which would adversely affect the safety of the vehi-
cle.

Textron Specialized Vehicles, Inc. reserves the right to incorporate engineering and design changes to products in this manual, without
obligation to include these changes on units sold previously.

The information contained in this manual may be revised periodically by Textron Specialized Vehicles, Inc., and therefore is subject to
change without notice.

TEXTRON SPECIALIZED VEHICLES, INC. DISCLAIMS LIABILITY FOR ERRORS IN THIS MANUAL, and SPECIFICALLY DISCLAIMS LIABIL-
ITY FOR INCIDENTAL AND CONSEQUENTIAL DAMAGES resulting from the use of the information and materials in this Manual.

These are the original instructions as defined by 2006/42/EC.
CONTACT US:

TEXTRON SPECIALIZED VEHICLES, INC.
1451 Marvin Griffin Road
Augusta, Georgia, USA 30906-3852

North America:

Technical Assistance & Warranty PHONE: 1-800-774-3946 FAX: 1-800-448-8124
Service Parts PHONE: 1-888-438-3946

International:

PHONE: 001-706-798-4311 FAX: 001-706-771-4609
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GENERAL INFORMATION

This vehicle has been designed and assembled in the United States of America (USA). The Standards and Specifica-
tions listed in the following text originate in the USA unless otherwise indicated.

The use of non-Original Equipment Manufacturer (OEM) approved parts may void the warranty.

Tampering with or adjusting the governor to permit vehicle to operate at above factory specifications will void the vehi-
cle warranty.

When servicing the engine, all adjustments and replacement components must be per original vehicle specifications in
order to maintain the United States of America Federal and State emission certification applicable at the time of manu-
facture.

BATTERY PROLONGED STORAGE

Batteries self-discharge over time. The rate of self-discharge varies depending on the ambient temperature, the age
and condition of the battery.

A fully charged battery will not freeze unless the temperature falls below -75°F (- 60°C).
For winter storage, the battery must be clean, fully charged and disconnected from any source of electrical drain.

BATTERY DISPOSAL

Lead-acid batteries are recyclable. Return whole scrap batteries to distributor, manufacturer or lead smelter for recy-
cling. For neutralized spills, place residue in acid-resistant containers with absorbent material, sand or earth and dis-
pose of in accordance with local, state and federal regulations for acid and lead compounds. Contact local and/or state
environmental officials regarding disposal information.
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SAFETY INFORMATION

The purpose of this manual is to assist in the maintenance of the vehicle in accordance with procedures developed by
the manufacturer. Following these procedures will ensure the best possible service from the product. To reduce the
chance of personal injury and/or property damage, the following instructions must be carefully observed:

GENERAL

Since vehicles are used for a variety of tasks beyond their intended use, it is impossible to anticipate and warn against
every possible combination of circumstances that may occur. Responsible driving practices help to prevent accidents
and injury more than warnings and instructions can provide.

Anyone operating the vehicle must read the entire owner’s manual provided with the purchase of the vehicle, paying
particular attention to the CAUTIONS, WARNINGS and DANGERS within.

For any questions or concerns, contact your dealer.

Textron Specialized Vehicles, Inc. reserves the right to make design changes without obligation to make these changes
on units previously sold and the information in this manual is subject to change without notice.

Textron Specialized Vehicles, Inc. is not liable for errors in this manual or for incidental or consequential damages that
result from the use of the material in this manual.

This vehicle conforms to the current applicable standard for safety and performance requirements.

This vehicle is designed and manufactured for off road use. It does not conform to Federal Motor Vehicle Safety Stan-
dards and is not intended for operation on public streets.

See the GENERAL SPECIFICATIONS on page 173 for vehicle seating capacity. Do not exceed number of occupants
indicated.

OAWARNING Never modify the vehicle in any way that will alter the weight distribution of the vehicle,
decrease it’s stability, increase the speed or extend the stopping distance beyond the fac-
tory specification. Such modifications can result in serious personal injury or death.

Modifications that increase the speed and/or weight of the vehicle will increase the braking distance and may reduce
the stability of the vehicle. Do not make any such modifications or changes. The manufacturer prohibits and disclaims
responsibility for any such modifications or any other alteration which would adversely affect the safety of the vehicle.

Speed must be moderated to account for the environmental conditions and terrain encountered.

GENERAL OPERATION
ALWAYS:
« Use the vehicle in a responsible manner and keep the vehicle in safe operating condition.
* Read and observe all warnings and operation instruction labels on the vehicle.
» Follow all safety rules in the area where the vehicle is being operated.
* Reduce speed to compensate for poor terrain or conditions.
* Apply brakes to control speed on steep grades.
* Reduce speed in damp or wet areas.
» Use caution when approaching sharp or blind turns.
» Use caution when driving over loose terrain.
» Use caution when driving in areas where pedestrians are present.

664031 Repair and Service Manual 9



SAFETY INFORMATION

MAINTENANCE
ALWAYS:

Replace damaged or missing warning, caution or information labels.

Maintain the vehicle according to the manufacturer’s periodic service schedule. See SCHEDULED MAINTE-
NANCE CHART on page 178.

Ensure that repairs are performed by trained and qualified persons.

Follow the manufacturer’s maintenance procedures.

Use insulated tools near the battery to prevent sparks or battery explosion.

Check the polarity of the battery terminals and be sure to rewire the battery correctly.
Use specified replacement parts. Never use replacement parts of lesser quality.

Use recommended tools.

Determine that tools and procedures not specifically recommended by the manufacturer will not compromise the
safety of personnel, nor jeopardize the safe operation of the vehicle.

Lift the vehicle in accordance with the manufacturer’s instructions. Chock the wheels and support the vehicle with
safety stands. Never get under a vehicle that is supported by a jack alone.

Never service a vehicle in an area where exposed flame is present or persons are smoking.

Be aware that a vehicle that is not performing properly is a potential hazard and must not be operated.
Test drive vehicle after repairs or maintenance in a safe area, free of vehicular and pedestrian traffic.
Keep complete records of the maintenance history of the vehicle.

VENTILATION
ALWAYS:

10

Store the vehicle in a well ventilated area to prevent gasoline fumes from accumulating.

Fuel the vehicle in an area free from flame or sparks. Pay particular attention to natural gas or propane water
heaters and furnaces.

Service or operate the vehicle in a well ventilated area to prevent the accumulation of exhaust gases.

Repair and Service Manual 664031



Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

GENERAL INFORMATION AND ROUTINE MAINTENANCE

VEHICLE IDENTIFICATION

O XXXXXXXXXXXXXXXXXXX O

VIN Number Label on Steering Column

Frame VIN
(vehicle frame
under seat)

Front
Yy

Madel No: XXXXXXXX

MAIN VIN NUMBER LABEL

VIN Number
Labels under Front

Ruguste, GA, USA

558 SPECIALIZED VEHICLES ‘

Certification Statement

Name: XXXXXXXX

Type: XXXXXXX

Weight: XXXX Ibs (XXXX kg)

Cowl Access Panel Model No: XXXXXXXX
Date Code: XXXXX

DOM: XX/XXXX
VIN: >XXXXXXXXXXXXXXXXX<

GVWR: XXXX Ibs (XXXX kg)
Power: XX hp (XX ki)

TEXTRON

S/ OFF ROAD

System Voltage: XX V

Barcode

Vehicle Weight without Battery: XXXX LB BGarcods ‘
XXX K6

XXXXXXX

Barcote

Modal No: XXXXXXXX Date Code: XXXXX

LN}

Fig. 1 VIN Location
The VIN number plates are located on the vehicle where shown above (See Fig. 1).

Design changes take place on an ongoing basis. The information on these labels must be provided to obtain correct
replacement components for the vehicle.

664031
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GENERAL INFORMATION & ROUTINE MAINTENANCE

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

STARTING THE VEHICLE WITH A DIS-
CHARGED BATTERY

The stator is not designed to charge a discharged battery.

If the vehicle is equipped with additional lights and/or a
strobe light that is used when the vehicle is not in motion,
the stator may not be adequate to maintain battery
charge. If the vehicle battery has discharged, it must be
charged with a 12V charger rated at 10 amp or less.
Observe all instructions provided by the manufacturer of
the charger.

SERVICING THE VEHICLE

Do not perform any type of servic-
& WARNING ing operations before reading and

understanding all notes, cautions,
warnings and dangers in this manual.

Any servicing requiring adjustments to be made to
the powertrain while the engine is running must be
made with all four wheels raised off the ground.

Wear eye protection when working on the vehicle.
Use extra care when working around the battery, or
using solvents or compressed air.

To reduce the possibility of causing an electrical
arc, which could result in a battery explosion, turn
off all electrical loads from the battery before
removing any heavy gauge battery wires.

To prevent the possibility of powertrain failure,
never operate the vehicle at full throttle for more
than 4 - 5 seconds while vehicle is in a “no load”
condition.

Before a new vehicle is put into operation, the items
shown in the INITIAL SERVICE CHART must be per-
formed (See Fig. 2).

ITEM SERVICE OPERATION

Battery Fully charge battery.

Seats Remove protective plastic covering.

Check operation, adjust if necessary.

Brakes | check hydraulic brake fluid level.

T Check air pressure, adjust if necessary.
res See GENERAL SPECIFICATIONS for
tire pressure.

Fill with correct fuel. See RECOMMENDED

ROUTINE MAINTENANCE

This vehicle will give years of satisfactory service, if it
receives regular maintenance.

NOTICE: To prolong vehicle life, some maintenance
items must be serviced more frequently on vehicles
used under severe driving conditions such as
extreme temperatures, extreme dust/debris condi-
tions, or frequent use with maximum load.

POWERTRAIN MAINTENANCE

Access the powertrain by raising or removing the truck
bed and the seat bottom. Full access to powertrain may
be obtained by removing the skid plate and body panels.
Some service procedures may require the vehicle to be
lifted. See “LIFTING THE VEHICLE” on page 19.

Always install a positive stop to pre-
A WARNING vent severe injury that could result

if the truck bed lift mechanism
should unexpectedly fail.

Use insulated wrenches to prevent the possibility of
a dropped wrench shorting out the battery, which
could result in an explosion and severe personal
injury or death.

To prevent accidental starting, disconnect the nega-
tive battery cable before servicing.

For maintenance procedures relating to the engine, fuel
system, transmission, and rear axle or suspension, refer
to the particular section. See the TABLE OF CONTENTS
for section location.

BRAKES

This vehicle is equipped with four-wheel hydraulic disc
brakes. Check the fluid level at intervals specified in the
SCHEDULED MAINTENENCE CHART. If fluid leaks are
noticed or the brake pedal seems soft, check the fluid
level immediately. If the brake pedal is soft, the brake sys-
tem should be bled to remove air from the brake lines.
See “BLEEDING AND FLUSHING” on page 68.

After the vehicle is put into service, the brakes must be
checked by periodically conducting a brake performance
test.

To prevent severe injury or death
& WARNING resulting from operating a vehicle
with an improperly operating brake
system, the brake system must be properly main-
tained. All driving brake tests must be done in a safe
location with regard for the safety of all personnel.

Fuel LUBRICANTS AND FLUIDS.
) - For test method and brake service, refer to BRAKES sec-
Engine Check oil level. tion.
Fig. 2 Initial Service Chart
12 Repair and Service Manual 664031



GENERAL INFORMATION & ROUTINE MAINTENANCE

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

TIRES

NOTICE: The standard tires on this vehicle are uni-
directional. The front tires are narrower than the
rear tires. Tires must not be moved or rotated from
their original position.

+  Tire condition must be inspected.

* Inflation pressures must be checked while the tires
are cool. See GENERAL SPECIFICATIONS on
page 173.

*  Be sure toinstall the valve dust cap after checking or
inflating a tire. See WHEEL AND TIRE SERVICE on
page 61.

LIGHT BULB REPLACEMENT
See LIGHTS on page 147.

CARE AND CLEANING OF VEHICLE

Keeping the vehicle clean is not only beneficial to its
appearance, but can also help extend the life of various
components.

Washing the Vehicle

To prevent damage, do not use a
pressure washer or abrasive sol-
vents to clean this vehicle.

& CAUTION

*  Use an automotive type cleaner or mild soap to wash
the vehicle. Harsh cleaners can scratch the finish.

» Do not use a pressure washer to wash your vehicle.
High water pressure can damage components.

»  Use clean or new cloths and pads for washing.
Reused cloths and pads can contain dirt particles
that will scratch the finish.

*  Cleaning vinyl seats and plastic or rubber trim
requires the use of a mild soap solution applied with
a sponge or soft brush. Wipe with a damp cloth.

*  Clean any areas where mud or other debris can col-
lect. Loosen sediment packed in closed areas to
ease it's removal, taking care not to chip or otherwise
damage paint.

. Removal of oil, tar, asphalt, etc. requires the use of a
commercially available vinyl/rubber cleaner.

»  Startengine and let it run for a few minutes to dry any
water that may have entered the engine or exhaust
system.

664031
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NOTICE: Some products, including insect repellents
and chemicals, will damage plastic surfaces. Do not
allow these types of products to contact the vehicle.

1. With an automotive type wash cloth, wash from the
top of the vehicle to the bottom.

2. To prevent the soap from drying on the vehicle, rinse
with clean water frequently.

3. To prevent water spots, dry with a chamois before
the water dries.

TEXTRON OFF ROAD does not recommend the use of a
pressure washer. High pressure water can damage com-
ponents, chip paint and remove labels. If the use of a
pressure washer cannot be avoided, do not direct the
water stream at the following items:

« Engine

*  wheel bearings

*  body panels

* radiator

* labels and decals

* transmission seals

*  switches and controls

*  brakes

»  electrical components and wiring

Polishing the Vehicle

* Do not use medium to heavy duty compounds on the
finish.

»  Use clean or new cloths and pads for polishing. Old

or reused cloths and pads can contain dirt particles
that will scratch the finish.

CANOPY AND WINDSHIELD

The canopy does not provide pro-
A WARNING tection from rollover or falling

objects.

The windshield does not provide protection from
tree limbs or flying objects.

The canopy and windshield are designed for weather pro-
tection only. See WEATHER PROTECTION on page 57.

Roll over protection is provided by the ROPS. See ROLL-
OVER PROTECTION SYSTEM (rops) on page 45.
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GENERAL INFORMATION & ROUTINE MAINTENANCE

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

TRANSPORTING THE VEHICLE

To prevent personal injury to occu-
& WARNING pants of other highway vehicles, be

sure that the vehicle and contents
are secured to trailer.

Do not ride on a vehicle being transported.
This vehicle is not designed to be towed.

It is recommended that the vehicle be moved by placing
the entire vehicle on a trailer, flatbed truck or other suit-
able transport.

Always check that the vehicle and contents are secured
before transporting the vehicle. The rated capacity of the
trailer must exceed the weight of the vehicle (See GEN-
ERAL SPECIFICATIONS on page 173. Place the shifter
in the P (park) position and remove the key from the vehi-
cle. Secure the vehicle to the trailer using ratchet tie
downs.

PROLONGED STORAGE

Battery

During periods of storage, the battery must be maintained
to prevent discharge. If a battery is left in a discharged
state, sulfating will cause permanent damage to the bat-
tery. To prevent damage, the battery should be
recharged.

Engine

Do not handle fuel in an area that is
& WARNING not adequately ventilated. Do not

smoke near the fuel tank or refuel
near open flame or electrical items which could pro-
duce a spark.

Store the vehicle in a clean, dry area. Do not store in
the same area as a stove, furnace, water heater, or
other appliance that uses a a pilot light or has a
device that can create a spark.

When refueling, inspect the fuel cap for leaks or
breaks that could result in fuel spillage.

Always wear safety glasses while refueling to pre-
vent possible eye injury from gasoline or gasoline
vapor.

Keep hands, clothing and jewelry away from moving
parts. Do not contact hot objects. Raise the vehicle

and support on jack stands before attempting to run
the engine.

Preparing the engine for a prolonged storage period of 30

14 Repair and Service Manual

days or longer requires some simple steps to prevent var-
nish, gum and corrosion in the throttle body and in the
engine.

1. Perform all periodic routine maintenance per the
periodic service schedule.

2. Place the shifter in the P (park) position.

3. Add a commercially available fuel stabilizer to the
fuel tank. Follow the manufacturer’s mixing instruc-
tions.

4. Start the engine and let it run for several minutes in a
well ventilated area to allow the fuel stabilizer to be
mixed through the fuel system.

5. Turn the key switch to the OFF position and remove
the key.

6. Remove both ignition coils from the plugs.
7. Remove both spark plugs.

8. Add a conventional cylinder fogging oil or one ounce
of 30 weight oil to each spark plug hole.

9. Inspect the spark plugs prior to installation.

10. Rotate the engine several times with the starter. This
will allow the fogging oil to coat the cylinders.

11. Install spark plugs. Replace with new plugs if
needed.

12. Install the ignition coils onto the spark plugs.
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GENERAL INFORMATION & ROUTINE MAINTENANCE

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

HARDWARE «  Grade 5 hardware can be identified by the three
Periodically | tth hicle for | fast . marks on the hexagonal head.

eriodically inspect the vehicle for loose fasteners. Fas- . o e .
teners must be tightened carefully and in accordance with Srage 8 hardware is identified by six marks on the
the Torque Specifications table (Ref. Fig. 3) or as speci- ead.
fied in text. The class specification is marked on metric hardware.

Three classes of standard hardware and three classes of
metric hardware are used on the vehicle.

. Grade 2 hardware is unmarked.

TORQUE SPECIFICATIONS
ALL TORQUE FIGURES ARE IN FT. LBS. (Nm)
Unless otherwise noted in text, tighten all hardware in accordance with this chart.
This chart specifies 'lubricated' torque figures. Fasteners that are plated or lubricated when
installed are considered ‘wet' and require approximately 80% of the torque required for 'dry’ fasteners.
BOLT SIZE 1/4" 5/16" 3/8" 7/16" 1/2" 9/16" 5/8" 3/4" 7/8" 1"
4 8 15 24 35 55 75 130 125 190
Grade 2 O ) MM | @) | @3 | @) | @5 | (102) | (178) | (169) | (258)
6 13 23 35 55 80 110 200 320 480
Grade 5 @ ®) (18) | @) | @n | (5) | (108) | (149) | (271) | (434) | (651)
6 18 35 55 80 10 170 280 460 680
Grade 8 @’ ®) @4) | @7 | @5 | (108) | (149) | (@30) | (380) | (624) | (922)
BOLT SIZE M4 M5 M6 M8 M10 M12 M14
Class 5.8 1 2 4 10 20 35 55
(Grade 2) 2) ®3) (6) (14) 27) (47) (76.4)
Class 8.8 2 4 7 18 35 61 97
(Grade 5) (3) (6) (10) (24) 7) (83) (131)
Class 10.9 3 6 10 25 49 86 136
(Grade 8) 109 4) (8) (14) (34) (66) | (117) | (184)

Fig. 3 Torque Specifications

664031 Repair and Service Manual
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GENERAL INFORMATION & ROUTINE MAINTENANCE

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Notes:
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

SAFETY

NOTICES, CAUTIONS, WARNINGS
AND DANGERS

The following symbols appear throughout this manual
and on your vehicle. Your safety is involved when these
symbols are used. Become familiar with their meanings
before reading the manual.

DANGER indicates a hazardous situa-
A DANGER tion that, if not avoided, WILL result in
death or serious injury.

WARNING indicates a hazardous
A WARNING situation, if not avoided, could
result in death or serious injury.

CAUTION indicates a hazardous
4 CAUTION situation that, if not avoided, could
result in minor or moderate injury.

IMPORTANT SAFETY WARNING

In any product, components will eventually fail to perform
properly as the result of normal use, age, wear or abuse.

It is impossible to anticipate all possible component fail-
ures or the manner in which each component may fail.

A vehicle in need of repair is no longer functioning as
designed and therefore should be considered potentially
hazardous. Use extreme care when working on any vehi-
cle. When diagnosing, removing or replacing any compo-
nents that are not operating correctly, take the time to
consider the safety ramifications if the component should
move unexpectedly.

Some components are heavy, spring loaded, highly cor-
rosive, explosive or may produce high amperage or
reach high temperatures. Exposure to battery acid and
hydrogen gas could result in serious bodily injury to the
technician/mechanic and bystanders. Be careful not to
place hands, face, feet or body in a location that could
expose them to injury should an unexpected situation
occur.

Always use the appropriate tools listed in the tool list and
wear approved safety equipment.

664031
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MODIFICATIONS TO VEHICLE

Do not modify the vehicle in any manner that will change
the weight distribution of the vehicle.

Changes to the weight distribution
& WARNING or the center of gravity can make

the vehicle unstable or prone to
rollover, which could result in injury or death to the
operator or passengers.

GENERAL MAINTENANCE

To prevent severe injury or death
& WARNING resulting from improper servicing

techniques, do not attempt any
type of servicing operations before reading and
understanding all notices, cautions and warnings in
this manual.

Always read and understand the entire relevant manual
section (chapter) before attempting any inspection or
service.

BEFORE SERVICING THE VEHICLE

Before inspecting or servicing a vehicle, read and under-
stand the following warnings:

Before working on the vehicle,
& WARNING remove all jewelry.

Make sure that clothing or hair cannot become
caught in the moving parts of the powertrain.

Do not contact hot objects.

Before attempting to operate or adjust the power-
train, the vehicle must be raised and supported on
jack stands.

Wear OSHA approved clothing and eye protection
when working on anything that could expose the

body or eyes to potential injury. In particular, use
care when working with or around batteries, com-
pressed air or solvents.

Always turn the key switch to OFF and remove the
key before disconnecting a live circuit.

When connecting battery cables, pay particular
attention to the polarity of the battery terminals.
Never confuse the positive and negative cables.

The shifter must always be placed in the P (park)
position, except for cases where the powertrain
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SAFETY

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

must be allowed to rotate or service is being per-
formed on the brake system.

If repairs are to be made that will require welding or
cutting, the battery and fuel tank must be removed
and the fuel system drained.

To prevent an explosion that could result in severe
injury or death, keep all smoking materials, open
flame or sparks away from gasoline and battery.

Never operate the starter with the spark plugs
removed unless the ignition system has been dis-
abled and the engine/exhaust are cold. Fuel
expelled from the cylinders can ignite by the igni-
tion system or the hot exhaust system.

Never work on a hot engine.

Never test the ignition system without either con-
necting the spark plug lead to a tester or a spare
grounded spark plug.

If the spark function is to be observed at the spark
plug, install a spare spark plug into the open cylin-
der before operating the starter.

Never test the function of a fuel pump in the vicinity
of a hot engine or other source of flame or combus-
tion.

Verify that the fuel lines are correctly installed
before starting the engine. See the FUEL SYSTEM
section.

Be sure that the key switch is off and all electrical
accessories are turned off before working on vehi-
cle.

The battery should always be removed before any
servicing or repairs that could generate sparks.

Never disconnect a circuit under load at a battery
terminal.

Batteries are heavy. Use
SAFETY FIRS proper lifting techniques when
moving them. Always lift the
battery with a commercially
b BENVSH'TE":\‘EES available battery lifting device.
LIETING Use care not to tip the battery
when removing or installing;
spilled electrolyte can cause
burns and damage.

The electrolyte in a battery is an acid solution which
can cause severe burns to the skin and eyes. Treat
all electrolyte spills to the body and eyes by flush-
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ing with clear water. Contact a physician immedi-
ately.

Wear eye protection when working
on the vehicle. In particular, be care-
ful when working around batteries,
or using solvents or compressed
air.

Electrolyte spills must be neutralized with a solution
of 1 tablespoon (15 ml) sodium bicarbonate (baking
soda) dissolved in 1 quart (1 liter) of water and then
flushed with water.

Use insulated wrenches to prevent the possibility of
a dropped wrench from shorting out a battery,
which could result in an explosion and severe per-
sonal injury or death.

Aerosol containers of battery terminal protectant
must be used with extreme care. Insulate metal con-
tainer to prevent can from contacting battery termi-
nals which could result in an explosion.

Never work around or operate a vehicle in an envi-
ronment that does not ventilate exhaust gases from
the area.

Carbon monoxide is an odorless gas that is formed
as a natural part of the incomplete combustion of
hydrocarbon fuels. Carbon monoxide is a danger-
ous gas that can cause unconsciousness and is
potentially lethal.

The following are symptoms of carbon monoxide
inhalation:

Dizziness
Vomiting
Intense headache
Muscular twitching
Weakness and sleepiness
Throbbing in temples

If experiencing any of these symptoms, get fresh air
immediately.
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SAFETY

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

LIFTING THE VEHICLE

Tool List Qty.
FIOOr JACK......coeviiiee e 1
Jack Stand............ooovvviiiiiiiiiieee e 4
(01 g ToTe) < T 4

To reduce the possibility of severe
A WARNING injury or death from a vehicle falling
from a jack:

Place shifter in the P (park) position.

Always place chocks in front and behind the
wheels.

Be sure the vehicle is on a firm and level surface.

Never get under a vehicle while it is supported only
by a jack.

Use jack stands and test the stability of the vehicle
on the stands.

The vehicle is extremely unstable during the lifting
process.

When lifting the vehicle, position jacks and jack
stands only on the areas indicated.

Remove payload from vehicle before lifting. No per-
son(s) should be in or on the vehicle during the lift-
ing process.

NOTICE: If under-vehicle access is required, remove
the skid plates prior to beginning the lifting pro-
cess.

Lifting Front of Vehicle

1. Chock the rear wheels to keep the vehicle from roll-
ing backward (Ref. Fig. 2).

2. Put ajack under the center of the vehicle frame at
the differential mounting plate (Ref. Fig. 1).

3. Raise the vehicle with the jack.

4. Install a jack stand under each side of the vehicle
frame just behind the front wheels.

5. Lower the vehicle until it rests on the jack stands.
Remove the jack.

7. Confirm that the vehicle is stable on the jack stands
before proceeding with any service.

o

Lifting Rear of Vehicle

1. Chock the front wheels to keep the vehicle from roll-
ing forward (Ref. Fig. 2).

2. Put ajack under the center of the vehicle frame at
the hitch mounting plate (Ref. Fig. 1).

3. Raise the vehicle with the jack.
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4. Install a jack stand under each side of the vehicle
frame just in front of the rear wheels.

5. Lower the vehicle until it rests on the jack stands.
6. Remove the jack.

7. Confirm that the vehicle is stable on the jack stands
before proceeding with any service.

Lowering Vehicle

1. Make sure chocks are still in place on any wheels
that remain on the ground.

2. Putthe jack in the same location that was used to
raise the vehicle.

3. Raise the vehicle enough to remove the jack stands.
Remove the jack stands from underneath the vehi-
cle.

4. Slowly lower the vehicle to the ground and remove
the jack.

Fig. 2 Wheel Chocks
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SAFETY

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Notes:
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

BODY

GENERAL

NOTICE: Hardware that is removed must always be
installed in its original position unless otherwise
specified. See HARDWARE on page 15.

Body components can be replaced with a minimum of
special tools. Most body components are secured with
removable plastic rivets and standard hardware.

Painting

Follow the paint manufacturer’s recommendations for
specific painting procedures and information.

All painting must be done in an
& WARNING area with adequate ventilation to
safely disperse harmful vapors.

Wear eye protection and respirator, following manu-
facturer’s instructions, to protect from over spray
and airborne mist.

NOTICE: Provide protection from over spray to vehi-
cle and surrounding area.

Repairing Scratches

To repair minor scratches, the following steps must be
taken:

1. Thoroughly clean the surface to be repaired with
alcohol and allow to dry.

2. Use a brush to apply a minimum of two coats of
touch up paint to the damaged area. Allow 30 - 45
minutes between coats; increase to 45 - 60 minutes
in higher humidity. The painted area must be slightly
higher than the surface of the part.

3. Use 400 grit “wet” sand paper to blend painted area
level with the rest of the part being repaired.

4. Use a polishing compound (3M Finesse or automo-
tive grade) to renew gloss and to further blend and
transition newly painted surface.

5. Clean with alcohol and allow to dry.

6. Optional but recommended; Apply clear coat to
renew and protect depth of finish.

7. Wax or polish with a Carnauba base product, avail-
able at any automotive parts distributor. Do not wax
flat finishes.

To repair large scratches, the following steps must be
taken:

1. Thoroughly clean the surface to be repaired with
alcohol, and allow to dry.

2. Apply tape to the area surrounding the damaged
area to prevent over spray of paint.
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3. Shake the aerosol paint a minimum of one minute to
mix thoroughly and achieve the best color match.

4. Apply paint in light even overlapping strokes. Multi-
ple coats can be applied to provide adequate cover-
age and finish.

5. Allow paint to dry overnight.

6. Use 400 grit “wet” sand paper to blend painted area
level with the surface of the part being repaired.

7. Use a polishing compound (3M Finesse or automo-
tive grade) to renew gloss and to further blend and
transition newly painted surface.

8. Clean with alcohol, and allow to dry.

9. Optional but recommended; Apply clear coat to
renew and protect depth of finish.

10. Wax or polish with Carnauba base product, avail-
able at any automotive parts distributor. Do not wax
flat finishes.

Complete Panel Repair

If large panels or areas must be painted, touch up paintis
not recommended. In such cases, professional painting
or panel replacement is necessary. Body panel replace-
ment is sometimes more cost effective than painting.
Painting can be done by any body panel repair shop with
experience in painting Thermoplastic Elastomer (TPE)
panels. TPE is a common material in modern automobile
body panels, and all body panel repair shops should be
familiar with the materials and processes required.

The finish will include an application of a primer coat, a
base color coat, and a clear coat.

Decal Replacement

Tool List Qty.
AICONOL ... A/R
Clean Lint Free Cloth .........coooiiiiiieiiiee e 1
SQUEETEE.....eeiieiiiiiie et 1

When replacing decals on the body panels:

1. Prepare the surface by cleaning with alcohol and a
clean cloth. Allow the surface to dry.

2. Peel away the decal backing and apply to the sur-
face.

3. Use a squeegee to smooth out the decal and
remove any air pockets trapped under the decal. A
needle can be used to puncture any remaining air
pockets that cannot be otherwise removed.
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BODY

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Cowl Removal

Fig. 1 Cowl and Front Fascia

664031
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BODY

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Tool List Qty.
RatChet......ooo i 1
TOrX Bit, T30 ..eeeeeeiiiiiieee it 1
Pry Bar ..o 1
Screwdriver, Flat Tip.......cooooiiiiiie e, 1

1. Unlock the quarter-turn fasteners (32) on the hood
(2). Open the hood and pull up and back to remove
(See Fig. 1).

2. Remove the nuts (25) that secure the grill (24) to the
front fascia (3). Remove the grill.

3. Remove the bolts (30) that secure the sides of the
fascia to the mounting brackets (29).

4. Disconnect the headlights from the wire harness.

5. Remove the plastic rivets (8) and screws (27) that
secure the fascia to the cowl (1). Remove the fascia
from the vehicle.

6. Remove screws (7) and plastic rivets (8) that secure
the cowl (1) to the frame. Remove the cowl.

7. Installation is the reverse order of removal.

Dash Removal

Front of Vehicle

Fig. 2 Dash and Front Bulkhead

4
Tool List Qty.
Pry Bar ..o 1
Screwdriver, Phillips Head................cccoooviiiiiiiinnnnen. 1
RatChet.... oo 1
TOrx Bit, T30 .o 1
Wrench, 13mm ... 1

664031

1. Remove the cowl. See Cow/ Removal on page 22.

2. Remove plastic ratchet fasteners (15) that secure
the display cover (14) to the dash (1). Remove the
cover (See Fig. 2).

3.  Remove the instrument display, USB outlet, key
switch and control switches. See ELECTRICAL
SYSTEM on page 143.
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BODY

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

4. Remove the passenger hand hold. See FRAME on
page 39.

5.  Remove the rocker panel. See SEATING on
page 30.

6. Remove the quarter panels and fender liners. See
Quarter Panel and Front Fender Liner Removal on
page 26.

7. Remove the steering wheel and adjustment strut.
See Steering Wheel Replacement on page 86.

8. Loosen the jam nut and remove the shifter knob.

Tool List

RAICNBT ... 1

SoCKet, T7MM..eieiiiiie e 1

Wrench, 17mMm ..o, 1

Torque Wrench, ft. IbS.......ccccoiiiiiieiiiieecee 1

1.  Remove two bolts (3) and nuts (4) that secure the
brush guard (1) to the bracket (2) (See Fig. 3).

2. Remove four bolts (3) and nuts (4) that secure the
brush guard (1) to the frame.

3. Remove the brush guard.

4. Installation is the reverse order of removal.

5. Tighten the hardware to torque specified below.

Torque Specification

30 - 33 ft. Ibs. (40 - 45 Nm)
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9.

10.

1.

12.
13.

Remove the floorboards. See Floorboards on
page 29.

Remove the bolts (6) the secure the front bulkhead
(4) to the bottom of the dash (1).

Remove the bolts (6) that secure the dash to the
frame.

Remove the dash from the vehicle.
Installation is the reverse order of disassembly.

Standard Brush Guard Removal
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Premium Brush Guard Removal

Front of Vehicle

Fig. 4 Premium Brush Guard

Tool List Qty. 4. Remove the two bolts (22) that secure the lower
Ratchet 1 shield (12) to the frame. Remove the lower shield
Socket, T7MM... e 1 (12).
WEENCh, 17MM .o 1 5. Remove the bolts (3) and nuts (4) that secure the
Torque Wrench, ft. I6S..........ccoovevieeeieeeeeeeeeeeee e 1 brush guard (1) to the bracket (2).
1. Remove the two bolts (20) that secure the upper 6. bRemr:)ve thg b10Itts (t:;) a}nd nuts (4) that secure the
shield (11) to the shield mounting bracket (16) (See rush guard (1) to the frame.
Fig. 4). 7. Remove the brush guard.
2. Remove the four bolts (21) that secure the upper 8. Installation is the reverse order of removal.
shield (11) to the lower shield (12). Remove the 9. Tighten the hardware to torque specified below.

upper shield (11).
3. The grill (14) can be removed from the upper shield Torque Specification
by removing two plastic rivets (15). 3,20, 21, 22 30 - 33 ft. Ibs. (40 - 45 Nm)
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BODY

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Rocker Panel Removal
— 0 |O© <

Fig. 5 Rocker Panel

Tool List Qty.
Screwdriver, FIat Tip....ccocvvieiiiieeeeeeeeecceeeeeee e 1
TOrX Bit, T30 .. 1
RatChet ... 1

1. Remove the two screws (5) that secure the rocker
panel (7) to the frame (See Fig. 5).

2. Remove the two plastic rivets (13) that secure the
rocker panel to the frame. Remove the rocker panel.

3. Installation is the reverse order of removal.

Side Panel and Rear Fender Liner Removal

Front of Vehicle

Fig. 6 Side Panel and Rear Fender Liner
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Tool List Qty.
Screwdriver, FIat Tip ...ccocccviiiiiieieeee e, 1
TOrX Bit, T30 ..cieeiiiiiiee et 1
RAtChet... .o 1

1.  Remove the rocker panel. See SEATING on
page 30.

2.  Remove the screw (9) and plastic rivets (13) that
secure the side panel (3) to the frame (See Fig. 6).
Remove the side panel.

3. Remove the screws (9) that secure the rear fender
liner (5) to the frame. Remove the rear fender liner.

4. |Installation is the reverse order of removal.

Quarter Panel and Front Fender Liner
Removal

Tool List Qty.
Screwdriver, FIat Tip ...ccocccviiiiiieieeee e, 1
TOrX Bit, T30 ..ciiiieiieee et 1
RAtChet... .o 1

1.  Remove the rocker panel. See SEATING on
page 30.

2. Remove the door. See Door Removal on page 27.

3. Remove the plastic rivets (13) and screw (9) that
secure the front fender liner (11) to the quarter panel
(1) (See Fig. 7). Remove the front fender liner.

4. Remove the plastic rivets (14) and screws (10) that
secure the quarter panel to the frame. Remove the
quarter panel.
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BODY

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Front of Vehicle

Fig. 7 Quarter Panel and Front Fender Liner

Door Removal

Fig. 8 Door

664031 Repair and Service Manual

Tool List Qty.
RaAtChet ..o 1
ST oTe] 1= P 11 1 10 1 1
Wrench, 15mMm ..o 1
Torque Wrench, ft. IDS. .......cevvviiiiieeiiiiee e, 1

1. Remove the bolts (15), nuts (16) and hinge plate (8)
that secure the door (1) to the upper and lower door
hinges (See Fig. 8).

2. Remove the door from the vehicle.
3. Installation is the reverse order of removal.
4. Tighten the hardware to torque specified below.

Torque Specification

15, 16 22 - 26 ft. Ibs. (30 - 35 Nm)

5. Adjust the position of the striker plate or door as
needed after installation to allow the doors to latch

properly.
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BODY

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Door Handle and Latch Assembly Removal

8

Front of Vehicle

Fig. 9 Door Handle and Latch Assembly

Tool List Qty. 4. Remove the screws (3) and nuts (21) that secure the
Ratchet 1 cover plate to the door lever assembly.

TOrX Bit, T30 oo 1 5. Remove the screws (7) that secure the latch mecha-
TOMX Bit, T27 oo 1 nism to the latch mount bracket (10).

Socket, 18MM.......oooiii e 1 6. The push rod (25) can be removed by twisting the
Wrench, 15mm ... 1 clips (26) to the open position.

Torque Wrench, ft. IDS......oooooiiii 1 7. Installation is the reverse order of removal.

1. Remove the screws (20) that secure the cover plate 8. Tighten the hardware to torque specified below.

(1) to the door (See Fig. 9).

2. Remove the screws (12) that secure the cover plate
(1) to the latch mount bracket (10) and to the door.

3. Remove the door handle assembly.
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BODY

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Item Torque Specification
3,20, 21 11 - 15 ft. Ibs. (15 - 20 Nm)
12 11 - 15 ft. Ibs. (15 - 20 Nm)
7 5-6 ft. Ibs. (7 - 8 Nm)

Striker Plate Removal

Front of Vehicle

Fig. 10 Striker Plate

Tool List Qty.
SOCKEL, 7/167 .o 1
RatChet ... ..o 1
Wrench, 7/167 ... 1
Torque Wrench, ft. Ibs. ..., 1

1.  Remove the bolts (42) and nuts (43) that secure the
striker plate (41) to the ROPS tube (See Fig. 10).

2. Installation is the reverse order of removal.

3. Adjust the position of the striker plate or door as
needed after installation to allow the doors to latch
properly.

4. Tighten the hardware to the torque specified below:

ITEM NO

TORQUE SPECIFICATION
15 - 18 ft.Ibs. (20 - 25 Nm)

42,43

664031

Floorboards

)y

Seat Closeout

Fig. 11 Floorboards

Tool List Qty.

Screwdriver, FIat Tip ....eveiivieeeceecceeeee e 1

TOrX Bit, T30 .oueeeiieeeeee e 1

Ratchet ... 1

1. Remove the rocker panel. See SEATING on
page 30.

2.  Remove the plastic rivets (11) that secure the cup
holder (5) to the seat closeout and the prop-shaft
cover (4) (See Fig. 11). Remove the cup holder.

3. Remove the screws (6) that secure the prop-shaft
cover (4) to the floorboards. Remove the cover.

4. Remove the screws (9) that secure the floorboards
to the frame.

5. Remove the screws (6) that secure the floorboards
to the bulkhead. Remove the floorboards.

6. Installation is the reverse order of removal.

Repair and Service Manual
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BODY

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

SEATING

Front of Vehicle

&

Fig. 12 Seat Components

664031

Repair and Service Manual
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BODY

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Seat Assembly Removal
To remove the seat assemblies:

1. Press the lever on the seat latch (44) while rotating
the seat forward.

2. Slide the seat backward until the tab on the seat
latch mount (45) clears the bar on the seat plate (1).

3. Pull the seat up and out of the vehicle. (See Fig. 12)

4. To install the seat assembilies, insert the tab of the
seat latch mount (45) into the bar of the seat plate

(1).
5. Rotate the seat down until the seat latch (44) locks
into place on the seat latch stud (19).

Seat Back Removal

Tool List Qty.
RatChet.... oo 1
TOrX Bit, TAS oo 1
Torque Wrench, in. Ibs...........cccooiiiii, 1

1. Remove the four bolts (43) that secure the seat back
(40) to the seat back supports (42) (See Fig. 12).

2. Remove the seat back from the vehicle.
3. Installation is the reverse of removal.
4. Tighten the hardware to the torque specified below:

Torque Specification

43 7-10in. Ibs. (9 - 13 Nm)

Seat Bottom Removal

Tool List Qty.
RatChet......coo i 1
TOrX Bit, TAS oo 1
Torque Wrench, in. IbS..........ccoooiiiiiiiiii 1

1. Remove the four bolts (43) that secure the seat bot-
tom (41) to the seat back supports (42) (See Fig. 12).

2. Remove the seat bottom from the vehicle.
3. Installation is the reverse of removal.
4. Tighten the hardware to the torque specified below:

Torque Specification

43 7-101in. Ibs. (9- 13 Nm)

Seat Plate Removal

Tool List Qty.
RatChet.... oo 1
TOrX Bit, TAS oo 1
Torque Wrench, in. Ibs...........cccooiiiii, 1
664031

Repair and Service Manual

1. Remove the four bolts (4), washers (3) and nut (2)
that secure the seat plate (1) to the seat sliders (17)
(See Fig. 12).

2. Remove the seat plate from the vehicle.
3. Installation is the reverse of removal.
4. Tighten the hardware to the torque specified below:

Torque Specification

4,2 11 -13in. Ibs. (15 - 18 Nm)

Seat Slider Removal

Tool List Qty.
RatChet ......oeeiiii 1
TOrX Bit, TAS ..o 1
Torque Wrench, in. IbS. ........coevvieieiiiiiiee e 1

1. Remove the nuts (9) that secure the seat sliders (17)
to the seat back C-channels (8) (See Fig. 12).

2. Remove the seat sliders from the vehicle.

3. Remove the bolts (21) that secure the C-channels to
the seat frame.

4. |Installation is the reverse of removal.
5. Tighten the hardware to the torque specified below:

Item Torque Specification

9 11-13in. Ibs. (15- 18 Nm

21 11-13in. Ibs. (15- 18 Nm
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BODY

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Seat Closeout and Center Console Removal

Front of Vehicle

Fig. 13 Seat Closeout Panel and Center Console

664031
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BODY

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Center Console Removal
Tool List Qty.
Screwdriver, Flat Tip ..., 1

1.  Remove the plastic rivets (7) that secure the center
console (3) to the front and rear brackets (4, 5) (See
Fig. 13).

2. Lift the front of the console up and pull the rear taps
free of the holes in the seat closeout panel.

3. Installation is the reverse of removal.

Air Filter Access Panel Removal

1. Open the air filter access panel (9) by pulling forward
on the top portion of the panel (See Fig. 13).

2. With the panel open, pull the tabs located on the bot-
tom of the panel up and out of the vehicle.

3. Installation is the reverse of removal.

Seat Closeout Panel Removal

Tool List Qty.
RatChet ... .o 1
TOrx Bit, T30 e 1
Screwdriver, Flat Tip.....ooooooi e 1

1. Remove the seat assemblies. See the Seat Assem-
bly Removal on page 31.

2. Remove the seat sliders. See the Seat Slider
Removal on page 31.

3.  Remove the bolts (6) that secure center console
mounting brackets (4, 5) to the seat frame (See Fig.
13). Remove brackets.

4. Remove the plastic rivets (7) that secure the seat
closeout panel (1) to the seat frame.

5.  Remove the hardware that secure the ECU to the
back of the closeout panel. See the Engine Control
Unit (ECU) on page 149.

6. Remove the bolts (8) that secure the bottom of the
closeout panel to the bottom of the seat frame.

7. Remove the seat closeout from the vehicle.
8. Installation is the reverse of removal.

664031 Repair and Service Manual
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

EXTENDED CAB
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Fig. 14 Extended Cab Components
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BODY

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Cargo Tray Removal

Tool List Qty.
RatChet ... e 1
TOrX Bit, T30 ..vveeeeiiiiiiee et 1
Screwdriver, Flat Tip ..., 1
Torque Wrench, in. IbS.........coooiiii 1

1. Remove the plastic rivets (11) that secure the edges

of the cargo tray (3) to the side panels (See Fig. 14).

2. Remove the screws (10) that secure the cargo tray
to frame and the cab closeout panel (2). Lift the
cargo tray out of the vehicle.

3. Installation is the reverse order of removal.
NOTICE: Make sure that the heat shields are attached
fo the cargo tray components before installation.

4. Tighten the hardware to the torque specified below:

Torque Specification

10 44 -72in. Ibs. (56 -8 Nm)

Closeout Panel Removal

Tool List Qty.
RatChet ... ..o 1
TOrx Bit, T30 ot 1
Screwdriver, Flat Tip........oooooviiiiieececeeeee e, 1
Torque Wrench, in. Ibs...........ccooeiiiiie, 1

1.  Remove the screws (4) that secure the top edges of
the closeout panel (2) to the ROPS tubes (See Fig.
14).

2. Remove the plastic rivets (11) that secure the panel
(2) to the bracket (1). Remove the closeout panel.

3. Installation is the reverse order of removal.
4. Tighten the hardware to the torque specified below:

Torque Specification

4 44 -72in. Ibs. (5 - 8 Nm)

Extended Cab Door Removal

Tool List Qty.
RatChet.... .o 1
TOrx Bit, T30 ..o 1
Screwdriver, Flat Tip.......cooooiiiiiiieeeceeeee e 1
Torque Wrench, in. Ibs...........ccooooiiiiiii, 1

1. Remove hinge covers (30) from the hinges (37) (See
Fig. 15).

2.  Remove the screws (40) that secure the hinges (37)
to the door panels (33). Remove the door panel (33)
from the vehicle.

3. Installation is the reverse order of removal.

664031

Repair and Service Manual

4. Tighten the hardware to the torque specified below:

Torque Specification

40 13-20in. Ibs. (1.5-2.3 Nm)

A

Side Pan}\

Fig. 15 Extended Cab Doors
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BODY

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Skid Plate Removal

Front of Vehicle

Fig. 16 Skid Plate

Tool List Qty. 5. Tighten the hardware to the torque specified below:
Ratchgt ........................................................................ 1 Torque Specification

Torx Bit, T30 ..o 1

Torque Wrench, inIbs. ..........iiiiiiiiiii, 1 4 20 -44in. lbs. (2-5Nm)

1. Remove the screws (4) that secure the skid plate (1)
and the bracket (5) to the bottom of the frame (See
Fig. 16).

2. Remove the bracket (5).

3. Slide the rear of the skid plate forward and down off
the rear frame weldment.

4. Installation is the reverse order of removal.
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BODY

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Notes:
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BODY

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Notes:
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

FRAME

Front of Vehicle

Fig. 1 Front Frame Section
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FRAME

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

GENERAL 4. Installation is in the reverse order of removal.

NOTICE: Hardware that is removed must always be 5. Tighten hardware to the torque specified below:

installed in its original position unless otherwise

specified. If torque values are not specified, refer to ITEM NO TORQUE SPECIFICATION
the Torque Specifications table. See TORQUE SPEC- =

IFICATIONS on page 15. 6 15 - 18 ft.Ibs. (20 - 24 Nm)
To access the frame components, the body panels must 31 15 - 18 ft.Ibs. (20 - 24 Nm)
be removed. See the BODY on page 21.

Hand Hold Removal

1. Release and remove the pins (4) that secure the
handhold (2) into the dash support. (See Fig. 2)

2. Pull the hand hold out of the dash support tubes.

3. Installation is the reverse order of removal. Make
sure that the bushings (3) are in place before instal-
lation.

Dash Support Removal

Front Shock Tower Brace Removal

Y«

Front of Vehicle

Fig. 2 Dash Support and Hand Hold

Tool List Qty.

RatChet ..o, 1

Socket, 13MM. ..o 1

Socket, 1T7mMM. ..o 1

wg:g:: 1322 ............................................................ 1 Fig. 3 Shock Tower Brace

Torque Wrench, ft. IDS. .........oveeereeeeeeeeeeeeeeeeeeeeeeenen 1 Tool List Qty.

1. Remove the bolts (31) that secure the outer |egs of RaAtCNET ... e 1
the dash support (5) to each side of the frame (1) Socket, T3MM ..o 1
(Ref. Fig. 3). Socket, 1T7MM ..o 1

2. Remove bolts (6) that secure the inner legs of the VAT =Y oot o Tt ST 0 1 o VTP 1
Support to the frame. WrenCh, 410100 FOTT PP 1

3. Remove the dash support from the frame. Torque Wrench, ft. Ibs. ..o, 1
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FRAME

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

1. Remove the bolts (8) that secure the front shock
tower brace (7) to the frame (1) (Ref. Fig. 4).
Remove the brace.

2. Installation is in the reverse order of removal.
3. Tighten hardware to the torque specified below:

ITEM NO TORQUE SPECIFICATION

8 15 - 18 ft.Ibs. (20 - 24 Nm)

Rear Shock Tower Brace Removal

Tool List Qty.
RAtChet ... 1
Socket, T7MM ... e 1
Wrench, 17mMmM ..., 1
Torque Wrench, ft. Ibs. ..., 1

1. Remove the bolts (38) that secure the rear shock
tower brace (32) to the frame (1) (Ref. Fig. 5).
Remove the brace.

2. Installation is in the reverse order of removal.
3. Tighten hardware to the torque specified below:

ITEM NO TORQUE SPECIFICATION

38 15 - 18 ft.Ibs. (20 - 24 Nm)

664031 Repair and Service Manual
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FRAME

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Front of Vehicle

Part of Frame

Fig. 5 Seat Frame

42 Repair and Service Manual 664031



FRAME

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Seat Frame Removal

Tool List Qty.
RaAtChet ... 1
Socket, 13MM...eeiiieee e 1
SoCKet, 1T7MM.ceeeeiiiiee e 1
Wrench, 13mMmM ... 1
WIrench, 17mMm ... 1
Torque Wrench, ft. IbS.......cccciiiiiee 1

1. Remove the bolts (26) that secure the seat frame (1)
to the B-Pillar crossmember (32).

2.  Remove the bolts (20) and nuts (21) that secure the
seat frame (1) to the frame B-pillars on each side of
the vehicle frame.

3.  Remove the bolts (24) that secure the legs of the
seat frame (1) to the vehicle frame. Remove the seat
frame from the vehicle.

4. Installation is in the reverse order of removal.
5. Tighten hardware to the torque specified below:

ITEM NO TORQUE SPECIFICATION

24 15 - 16 ft.bs. (20 - 22 Nm)

20, 21, 26 30 - 33 ft. Ibs. (40 - 45 Nm)

B-Pillar Crossmember Removal

Tool List Qty.
RAIChEL ..o 1
Socket, 13MM. .o 1
Socket, 1T7mMM. .o 1
Wrench, 13mm ........oooiiiiicccee e, 1
Wrench, 17mMm .......oooviiiiccceee e 1
Torque Wrench, ft. IbS......cccccciiiiiiiiiee e, 1

1. Remove the bolts (26) and nuts that secure seat
frame (1) to the B-pillar crossmember (32) (Ref. Fig.
6).

2.  Remove the bolts (33) and nuts (34) that secure the
ends of the crossmember (32) to the top of the B-pil-
lars of the vehicle frame. Remove the crossmember.

3. Installation is in the reverse order of removal.
4. Tighten hardware to the torque specified below:

ITEM NO TORQUE SPECIFICATION

26 30 - 33 ft.Ibs. (40 - 45 Nm)

33, 34 30 - 33 ft.Ibs. (40 - 45 Nm)

664031 Repair and Service Manual
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FRAME

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Notes:
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

ROLLOVER PROTECTION SYSTEM (ROPS)

Fig. 1 ROPS Components
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ROLLOVER PROTECTION SYSTEM (ROPS)

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

The ROPS hardware and compo-
& WARNING nents must be assembled properly
and all hardware tightened to the
torques specified for the ROPS to provide occupant
protection during a rollover.

Do not drill holes in the ROPS components or mod-
ify the ROPS in any way.

Removing the ROPS as a Complete Unit

Tool List Qty.
SoCKet, T5MM..ceieiiiii e 1
RAICNBT ... 1
Wrench, 15mm ..., 1
Torque Wrench, ft. IbS.......ccccoiviiiiiiiiiee e 1

1. Disconnect CHMSL (Center High Mounted Stop
Light) wire connection at the bottom of the passen-
gers side C-pillar.

2.  Remove the bolts (8) and the nuts (9) that secure the
ROPS side tubes (1 and 2) to the seat back supports
(24) (Ref. Fig. 1).

3.  Remove the bolts (8) and the mounting plate (10)
that secure the front of the ROPS side tubes (1 and
2) to the A-pillar of the frame.

4. Remove the bolts (8) and the mounting plate (11)
that secure the rear of the ROPS side tubes (1 and
2) to the B-pillar of the frame.

5.  Remove the bolts (8) and the mounting plate (11)
that secure the extended cab tubes (4 and 6) to the
C-pillar of the frame.

6. With the aid of an assistant, lift the ROPS off the
vehicle.

7. Installation is the reverse order of removal.

NOTICE: Loosen all ROPS hardware before installa-
tion to allow the mounting holes to align properly.

8. Tighten hardware to the torque specified below:

ITEM NO

TORQUE SPECIFICATION

8 37 - 41 ft.Ibs. (50 - 55 Nm)

INSTALLING ROPS COMPONENTS

NOTICE: Loosen all ROPS hardware before installa-
tion to allow the mounting holes to align properly.

ROPS Side Tube Installation
Tool List Qty.

1. Remove the cargo tray and cab closeout panel. See
the BODY section.

2. Position the driver side ROPS tube (1) as shown
(Ref. Fig. 1). Secure the front of the side ROPS tube
(1) to the vehicle frame A-pillar with bolts (8) and
mounting plate (10). Finger tighten hardware to allow
for adjustment.

3. Attach the other end of the driver side ROPS tube (1)
to the B-pillar. Secure with bolts (8) and mounting
bracket (11). Finger tighten hardware to allow for
adjustment.

4. Repeat the above steps for installing the passenger
side ROPS tube (2).

ROPS Extended Cab Tubes Installation

Tool List Qty.
SocKet, T5MM ... 1
[ E=) (o =) S 1
Wrench, 15mMmM... ... 1

Front of Vehicle ° .

Fig. 2

1. Position the lower end of the extended cab ROPS
tube (4) over the driver side C-pillar of the vehicle
frame and secure with bolts (8) and nuts (9) (Ref.
Fig. 1). Finger tighten hardware to allow for adjust-
ment.

2. Repeat the above steps for installing the passenger
side extended cab ROPS tube (6).

3. Do not install the top bracket hardware of the
extended cab ROPS tube (4 and 6) until the rear
cross-tube (12) has been installed (Ref. Fig. 2).

Rear Cross-tube Installation

Tool List Qty.
EOCKSL TOMMLci s 1 SoCKet, TBMM ..o 1
WatC er:"i -------------------------------------------------------- ] RAICNEL.......cocveeceeceeeeeeeeeee e 1
FENCA, TOMM oo, Wrench, 15MmM......c.ccoiiiiiiieieeeeeee e 1
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1.

ROLLOVER PROTECTION SYSTEM

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Slide the ends of the cross-tube (12) in between the
ROPS tube mounting brackets (1 and 4) and align
the mounting holes of all three brackets (Ref. Fig.
1)(Ref. Fig. 2). From the top, insert bolts (8) into the
mounting holes, and secure with lock nuts (9). Finger
tighten bolts to allow for adjustment.

Repeat the above steps to secure the other end of
the rear cross-tube to the driver side ROPS tubes (2
and 6).

CHMSL and Extended Cab Cross-tube

Tool List Qty.
Socket, TOMM ..o 1
Socket, Phillips Head Bit, #2 .........c.ccoooviiiiiiiiiiiiieeee. 1
=) (0] 1< R 1
Wrench, 15mMM . ..., 1
Wrench, 8BmMM ... ....oii e 1
Torque Wrench, ft. IbS. ..o 1

1.

664031

P

Front of Vehicle

Existing
Mounting Bracket

VIEW “A” FROM REAR

CHMSL
Harness
Connector

Main Harness
Connector

Fig. 3 CHMSL

Mount the Center High Mount Stop Light (CHMSL)
(10) to the existing mounting bracket on the center of
the extended cab cross-tube (7) (Ref. Fig. 3). Make
sure the wiring is on the same side as the exposed

ITEM NO

wiring harness of the cross-tube. Align the mounting
holes of the CHMSL (10) and the mounting bracket.
Insert screws (12) from the front face of the CHMSL.
Secure with lock nuts (14).

Tighten hardware to the torque specified below:

TORQUE SPECIFICATION

2 - 3 ftlbs. (3 -4 Nm)

Connect the CHMSL wiring harness to the exposed
main harness coming from the extended cab ROPS
tube (7).

Align the mounting holes on the CHMSL back cover
(11) with the mounting bracket holes and secure with
removable rivets (13) (Ref. Fig. 4).

Front of Vehicle %

Fig. 4 CHMSL Back Cover

Position the extended cab cross-tube (7) as shown.
Route the end of the wiring harness down through
the top hole in the passenger side extended cab
ROPS tube (4) and down through the vertical ROPS
tube (Ref. Fig. 5). Connect the CHMSL harness to
the rear harness as shown. Use a cable tie to secure
any excess wiring to the vehicle frame.

Route wiring

through top
ROPS hole

Repair and Service Manual

Fig. 5 CHMSL Wiring
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ROLLOVER PROTECTION SYSTEM (ROPS)

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

6. Once the wiring has been inserted into the extended
cab ROPS tube, align the mounting bracket holes of
the extended cab cross-tube (7) to the corresponding
mounting bracket of the extended cab ROPS tube
(4). Secure with bolts (8) and lock nuts (9). Finger
tighten bolts to allow for adjustment.

7. Repeat the above step to secure the extended cab
cross-tube to the driver side extended cab ROPS
tube.

Front Cross-tube Installation

Tool List Qty.
Yo 1e] 1= P T T o PN 1
RaAtChet ... 1
Wrench, 15mMm ... 1

1. Position the cross-tube (5) onto the top mounting
brackets of the driver and passenger side ROPS
tubes (Ref. Fig. 6).

2. Align the holes of both mounting brackets and
secure with bolts (8) and lock nuts (9). Finger tighten
bolts to allow for adjustment.

Front of Vehicle
Fig. 6 Front Cross-tube

ROPS Cross Bar and Supports Installation

Tool List Qty.
SOCKEt, T5MM..eieiiiiiiie e 1
RAICNBT ... 1
Wrench, 15 MM ..., 1

1. Position the ROPS cross bar (21) as shown (Ref.
Fig. 7).

2. Align the mounting holes on the cross bar (21) with
the corresponding holes in the ROPS side tubes.

3. Secure with bolts (24) and u-nuts (23).
4. Finger tighten hardware to allow for adjustment.
5. Position supports (22) as shown (Ref. Fig. 7).
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6. Secure the top of supports (22) to brackets on cross
bar (21) with bolts (25) and nuts (27). Finger tighten
bolts to allow for adjustment. Do not secure bottom
of support until the seat belt retractor is installed
(Ref. Fig. 9).

Rops Side
Tube

Seat Belt
Retractor

Front of Vehicle

Fig. 7 Cross Bar and Supports

Tighten ROPS Hardware

Tool List Qty.
SocKet, T5MM ... 1
= | (] 41 SN 1
Wrench, 15mMmM........ooiii e 1
Torque Wrench, ft. Ibs. .......cccoiiiiiiiiiicece, 1

1. After all the ROPS components are installed, tighten
hardware to the torque specified below in the follow-
ing order (see previous figures for reference):

ITEM NO

TORQUE SPECIFICATION

8 37 - 41 ft.Ibs. (50 - 55 Nm)

a. Tighten the seat back support (24, 25) to ROPS
tubes (2, 1) and the vehicle frame.

b. Tighten the ROPS tubes (1, 2) and extended cab
ROPS tubes (3, 4) to the vehicle frame.
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

c. Tighten the front cross-tube (5), rear cross-tube
(6), and extended cab cross-tube (7) to the side
ROPS tubes (1 - 4).

SEATBELT INSTALLATION

Tool List Qty.
SOCKEE, 7/167 ..o 1
RatChet ... .o, 1
WIrench, 7/167 ... 1
Torque Wrench, ft. Ibs. ..., 1

1. Attach the pillar loop of the seatbelt to the mounting
bracket at the top of the ROPS tube (2) with bolt (16)
from the front to back (Ref. Fig. 8). Secure with lock
nut (15). Guide the belt down to prevent twisting the
belt. Make sure the flat side of the seatbelt retractor
is flush against the bracket toward the front of the
vehicle.

2. Align mounting hole of support (22) with the hole in
the ROPS tube (2). Attach the seatbelt retractor to
the bracket at the bottom of the ROPS tube (2) (Ref.
Fig. 9).

3. Insert the tab on the back of the seatbelt retractor
through the corresponding hole in the bracket to pre-
vent the retractor from rotating.

4. Secure the seatbelt retractor to the bracket by insert-
ing the bolt (18) through the mounting hole in the
retractor and through the ROPS tube (2) and support
(22). Secure the bolt with lock nut (19).

5. Secure the seat belt anchors (39) to the seat frame
with bolts (36), washers (37) and nuts (38) (Ref. Fig.
10).

6. Secure the seat belt latches (34) to the center of the
seat frame with bolts (32) and nuts (30).

7. Tighten hardware to the torque specified below:

ITEM NO TORQUE SPECIFICATION

18, 19 48 - 52 ft.Ibs. (65 - 71 Nm)
15, 16 48 - 52 ft.Ibs. (65 - 71 Nm)
36, 38 44 - 55 ft.Ibs. (60 - 75 Nm)
30, 32 48 - 52 ft.Ibs. (65 - 71 Nm)
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Front of Vehicle

Mounting
Bracket

Pillar

Seatbelt
Retractor

Fig. 9 Seat Belt Retractor
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ROLLOVER PROTECTION SYSTEM (ROPS)

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Notes:
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ROLLOVER PROTECTION SYSTEM

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Notes:
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TRUCK BED

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

TRUCK BED

Bed Frame

Clevis Pi

Clevis Pin

Clevis Pin

Frame
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

TRUCK BED REMOVAL

Tool List Quantity
BaCK Brace ..........coovuueiiiieeeee e 2
RAICNBT ... 1
SocKet, TOMM....eeiiie e 1

The truck bed is heavy and difficult
& WARNING to handle. To prevent possible per-

sonal injury, it is strongly recom-
mended that an assistant or adequate lifting device
be used to remove the truck bed from the vehicle.

To safely remove the bed from the vehicle:

1. Release the bed latch and lift the truck bed until the
gas springs are fully extended.

2. With a person on each side of the bed, remove the
cotter pin and clevis pin that connect the gas springs
to truck bed. Swing the gas springs down to rest on
the frame.

3. Lower the truck bed.

4. Remove the cotter pins and clevis pins from the truck
bed pivots.

5. Remove the bed from the vehicle.

6. Install the truck bed in the reverse order of disassem-
bly.

NOTICE: Make sure the pivot bushings are in place
before installing the bed.

Make sure the heat shields are attached before
installation.

Decal Replacement

Tool List Qty.
AICONOL ... A/R
Clean Lint Free Cloth........coouuiiiiiiiiiee e 1
SQUEETEE ...t 1

When replacing decals on the body panels:

1. Prepare the surface by cleaning with alcohol and a
clean cloth. Allow the surface to dry.

2. Peel away the decal backing and apply to the sur-
face.

3. Use asqueegee to smooth out the decal and remove
any air pockets trapped under the decal. A needle
can be used to puncture any remaining air pockets
that cannot be otherwise removed.
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Notes:
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TRUCK BED

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Notes:
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

WEATHER PROTECTION

GENERAL

The canopy does not provide pro-
& WARNING tection from falling objects.

The windshield does not provide protection from
tree limbs or flying objects.

The canopy and windshield are designed for weather
protection only.

Clean with water and a clean cloth. Minor scratches can
be removed with a commercial plastic polish or Plexus
plastic cleaner available from the service parts depart-
ment.

CANOPY

Tool List Qty.
Deep Well Socket, 15 MM .......oeeeveeeeeeiiiiiiiiiieeeeeeee. 1
Wrench, 15 MM ...cooiiiiiii e 1
TOrX Bit, T27 v 1
Socket EXtENSION ......vvvveiiiiiieeie e, 1
Hex Bit, 6 MM ..o 1
Torque Wrench, ft. IDS........ccoooiiiiiiiieee e, 1
RaAtChet ... 1

Installing Canopy Mounting Brackets

Loosen existing
hardware to
allow room for
canopy bracket.

Front of Vehicle

Fig. 1 Canopy Mounting Brackets

1. Loosen the ROPS (Roll Over Protection System)
hardware at each of the four upper corner brackets
(Ref. Fig. 1). Do not remove the bolts completely.

2. Slide the passenger side front canopy mounting
bracket (5) underneath the bolt heads at the front
passenger side of the ROPS.

664031 Repair and Service Manual

Finger tighten the hardware to allow for adjustment.

Repeat the above step to install the other three
mounting brackets (4, 6, 7) to the corresponding
ROPS brackets on the front driver side, rear driver
side, and rear passenger side ROPS brackets.
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Installing Canopy Clamps

Front of Vehicle

Fig. 2 Canopy Mounting Clamps
1. Place canopy clamps (3), with the hinged side facing
out, onto each side ROPS tube (Ref. Fig. 2).

2. Close the hinges around the ROPS tubes and
secure with Torx bolts (11) and washers (12) (Ref.
Fig. 3).

3. Finger tighten hardware to allow for adjustment.

Front of Vehicle

Fig. 3 Secure Canopy Clamp
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Installing the Canopy

Front of Vehicle

Fig. 4 Canopy

1. Align the mounting holes on the canopy with the
holes in the mounting brackets (4-7) and canopy
clamps (3) (Ref. Fig. 2) (Ref. Fig. 4).

2. Slide the canopy clamps (3) along the ROPS tube so
they are aligned with the canopy mounting holes.

3. When the canopy clamps are aligned with the can-
opy mounting holes, tighten the canopy clamp bolts
(11) to 7 - 9 ft. Ibs. (10 - 12 N-m) torque.

4. Secure the canopy to the clamps and brackets with
Torx bolts (10), washer (13), rubber washer (14) and
lock nuts (9).

5. Finger tighten hardware to allow for adjustment.
After all hardware has been installed, tighten to a
torque of 13 - 15 ft. Ibs. (17 - 20 N-m).

6. Tighten all ROPS hardware to 30 - 33 ft. Ibs. (40 - 45
N-m) torque.

7. Removal of the canopy is in the reverse order of
installation.
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Notes:
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

WHEELS AND TIRES

Dust Cap

Valve stem must always be
to the outside of the wheel.

Always replace the valve stem dust cap.

(Style of wheel and tire may differ from shown.)

Fig. 1 Wheels and Tires

WHEEL AND TIRE SERVICE

To prevent injury caused by a bro-
A WARNING ken socket, use only sockets

designed for impact wrench use.
Never use a conventional socket.

Follow the tire maintenance procedures as instructed in
this manual and on the labels on the vehicle.

Always use approved size and type of replacement tires.
See GENERAL SPECIFICATIONS on page 173.

Worn, improperly inflated, improper
A WARNING sized, or incorrectly installed tires

will affect vehicle handling and
could cause an accident resulting in severe injury
or death.

To decrease the risk of tire explosion, do not
exceed the tire inflation rating on the tire sidewall.
Make sure the tires are properly inflated at all times
of operation. See GENERAL SPECIFICATIONS on
page 173.

Inflate all tires to the same pressure. Operating with
unequal or incorrect pressure can adversely affect

664031
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steering and handling and could cause an accident
resulting in severe injury or death.

Tire Tread
Depth

Replace the tires '
when the tread
depthiswornto 3.5 ——\

mm or less.
e

— Not less than 3.5 mm

=

7 ~

~
~

Tire Repair

Use a tire plug to repair small holes in the tread part of
the tire. For large holes or holes/cuts in the tire sidewall,
the tire must be replaced.

1.  Remove the wheel from the vehicle.
2. Locate the leak in the tire.
a. Ifthe tire is very low or flat, fully inflate the tire.

b. Brush soapy water over the surface of the tire.
Air bubbles will be visible where the air is leak-
ing from the tire.

c. Mark the hole with chalk.

61



WHEELS AND TIRES

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

4. Install the tire plug according to the manufacturer’s
instructions.

5. Install the wheel on the vehicle.

Lug Nut Tightening Pattern

N\
6. Fully inflate the tire. See GENERAL SPECIFICA- <>

TIONS on page 173. "/
NOTICE: Tire plug tools and plugs are available at
automotive outlets. The tire does not have to be
removed from the wheel to install the tire plug.

N\

Tire Replacement "

Tire replacement requires a tire mounting machine and
must be done by a qualified tire center or TEXTRON Fig. 2

SPECIALIZED VEHICLE dealer.
eater 3. Then, tighten the lug nuts to the torque value in 20 ft.

Ibs. (27 Nm) increments following the same cross

Wheel Removal sequence pattern.

Tools List Qty.
Lug Wrench, 19mm ... 1 TORQUE SPECIFICATION
Impact Wrench ... 1
Impact Socket, 19MM......cccoooeeiiiii, 1 Lug Nut 85 - 100 ft. Ibs. (115 - 135 Nm)
Torque Wrench, ft. IbS.........ovuviiiiiiiiiii 1
1.  Lift the vehicle. See LIFTING THE VEHICLE on

page 19.

2.  Remove the lug nuts.
3. Remove the wheel from the hub.

Wheel Installation

Do not tighten lug nuts to more than
& CAUTION 100 ft. Ibs. (135 Nm) torque.

NOTICE: It is important to follow the ‘cross
sequence’ pattern when installing lug nuts. This will
assure even seating of the wheel against the hub.

The rear tires are wider than the front tires. Make
sure you reinstall the wheels in their correct posi-
tion.

1. With the valve stem to the outside, mount the wheel
onto the hub with lug nuts. Be sure to position the
wheel on hub correctly (uni-directional tires require
the arrow indicating direction of rotation to be point-
ing forward when moving forward).

2. Finger tighten the lug nuts in a cross sequence pat-
tern (Ref. Fig. 2).
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WHEELS AND TIRES

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Notes:
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Notes:
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

BRAKES

* Frame and suspension partially shown for clarity

Fig. 1 Brake System
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BRAKES

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

MAINTENANCE

Daily Brake Performance Inspection

NOTICE: To ensure correct braking performance, all
periodic maintenance, inspections and procedures
must be performed. See SCHEDULED MAINTE-
NANCE CHART on page 178. A brake performance
test must be performed daily. The entire brake sys-
tem must be serviced in accordance with the
SCHEDULED MAINTENANCE CHART.

The brake system must be bled whenever any part
of the brake system has been replaced.

The HAVOC X has front and rear hydraulic disc brakes.
Perform scheduled maintenance on the brake system at
the intervals indicated in the Scheduled Maintenance
Chart.

Check the brake fluid level before each operation. Test
the brakes for function before each use.

Press the brake pedal. The pedal should have some ini-
tial free play, and then become resistant. This indicates
proper performance.

If the brake pedal has a soft feel or loses resistance, per-
form a brake system inspection.

Brake System Inspection
1. Check brake fluid level.
2. Check the brake system for fluid leaks.

3. Check the brake pedal for excessive travel or a
spongy feel.

4. Check the brake calipers for looseness.

5. Check the brake pads for wear or damage. Replace
the brake pads if worn to 3/64 inch (1 mm) or less
(Ref. Fig. 2).

3/64 inch
(1mm) ™

Fig. 2 Check Brake Pad Wear

6. Check the brake rotors for cracks, corrosion, warping
or other damage.

7. Clean any grease found on the brake discs with an
approved brake cleaner or alcohol.
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Never apply WD-40 or any petro-
& WARNING leum product to the brake discs.

These products are flammable and
can also reduce the friction between the brake pad
and caliper and increase the possibility of an acci-
dent that can result in severe injury or death.

Do not allow brake fluid to contact the brake pads. If
the brake pads become wet with brake fluid, they
must be replaced.

Complete brake failure usually indicates a loss of brake
fluid pressure.

If the brake pedal has a soft feel, bleed the brakes to
remove air from the brake system.

A brake pedal that loses resistance indicates a leak in the
hydraulic system:

1. Check brake fluid level. If the fluid is low, inspect the
system for leaks.

a. Check for leaks by applying pressure to the
pedal gradually and steadily.

b. If pedal sinks very slowly to the floor, the system
has a leak along the brake lines or at the hydrau-
lic cylinder. If no external leaks are apparent, the
problem is likely inside the master cylinder.

3. Ifleaks are found, repair the leaks in the brake sys-
tem, or repair or replace the master cylinder.

4. Bleed the brakes to remove air from the brake sys-
tem.

NOTICE: Do not allow brake fluid to contact painted
surfaces.

Brake Fluid

When adding or changing brake
A WARNING fluid, always use brake fluid from an

unopened bottle. After opening a
bottle of brake fluid, always discard the unused por-
tion. Do not store, or use from an opened bottle.
Brake fluid rapidly absorbs moisture from the air.
The moisture causes the boiling temperature of the
brake fluid to drop. This can lead to premature brake
fade and the possibility of an accident that can
result in severe injury or death.

The brake fluid reservoir is located under the cowl near
the driver side front wheel. Remove the panel from the
cowl to access the reservoir.
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Fig. 3 Check Brake Fluid Level

In addition to the scheduled maintenance interval for
changing the brake fluid, the brake fluid must also be
changed in the following conditions:

. the fluid becomes contaminated
. the fluid level falls BELOW the MIN mark

» the type and brand of the fluid in the reservoir are
unknown

1. Park the vehicle on a level surface.

2. Check the brake fluid level in the reservoir (Ref. Fig.
3). The fluid level should be between the upper MAX
and lower MIN lines.

3. Ifthe level is below the upper MAX line, add brake
fluid:

a. Clean any dirt and debris from around the reser-
voir cap and remove the cap.

b. Add DOT 4 brake fluid until it reaches the upper
MAX line.

c. Reinstall the cap.
d. Clean any spilled brake fluid from the area.
e. Dispose of the unused portion of the brake fluid.

6. Press and hold the brake pedal fully down for a few
seconds.

7. Check for fluid leakage around the fittings.

MASTER CYLINDER

The master cylinder is mounted to the frame, under the
cowl on the driver side of the vehicle. The master cylinder
will eventually require replacement due to deterioration of
the cylinder seals (cups). Fluid will leak past the cups and
show as an external leak. A common symptom is a soft
brake pedal, meaning that it goes all the way to the floor.
The rubber parts wear with use and deteriorate with age
or fluid contamination. Corrosion or deposits formed in
the cylinder bore, due to moisture or dirt in the hydraulic
system may cause wear of the cylinder bore or related
parts. Do not try to remove corrosion or deposits with a
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cylinder hone. If corrosion or deposits are detected on the
master cylinder, replace it with a new one.

Master Cylinder Replacement

Fig. 4 Master Cylinder

Tool List Qty.
Drain Pan ..o 1
Shop CIOthS .....coeeiiiiiee e, A/R
Needle NOSE Pliers.......coooveeiiieeeeieeeeeeeeeeeeeee. 1
Wrench, 13mMm ..o 2
Wrench, T4mMm ..o 1
RaAtChet . ..o 1
ST oTe] 1= P 1S T T N 1
ST oTe] 1= P 7 o T [N 1
Torque Wrench, ft. IDS. .......oeveiiiiiieeiiiiieeeee e 1

DO NOT re-use crush (11) washers
AWARNING (et Fig. 4).

NOTICE: When replacing the master cylinder, it is
likely that brake fluid will leak from the master cylin-
der. Do not allow brake fluid to contact the painted
body components of the vehicle. Clean off immedi-
ately if contact is made.

1. Turn the key to the OFF position, and remove it from
the switch.

2. Place a drain pan under the master cylinder (1) (Ref.
Fig. 4).

3. Clean the area around the master cylinder to prevent
dirt and grease from contaminating the hydraulic
system.

4. Disconnect the front brake lines (2) from the master
cylinder (1) by removing banjo bolt (8) and crush
washers (11).
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NOTICE: Do not reuse crush washers. Always
replace with new ones.

5. Disconnect the rear brake lines (3) by unplugging
and removing the brake pressure switch (9).

6. Remove the cotter pin and clevis pin from the brake
pedal.

7. Remove two hex head bolts (4) and nuts (5) that
secure the master cylinder and shield (12) to the
frame. Remove the master cylinder and shield from

the vehicle.
8. Installation of master cylinder is the reverse of
removal.
9. Tighten hardware to the torque values specified
below:
Item Torque Specification
4,5 24 - 26 ft.Ibs. (32 - 35 Nm)
8 20 - 22 ft.Ibs. (27 - 30 Nm)
9 20 - 22 ft.Ibs. (27 - 30 Nm)

Fig. 5 Brake Caliper Removal

10. Fill the master cylinder with DOT 4 brake fluid and
bleed the brake system.

11. After bleeding the brake system, check for leaks
along all lines and at the master cylinder.

Brake Pad Replacement

Tool List Qty.
RaAtChet ... 1
SocKet, TAMM...eeiiiiieee e 1
SoCKet, 12MM.ueeiiiiiieee e 1
Wrench, 14mMm ... 1
Torque Wrench, ft. IbS.......cccoiiiieee 1

Replace brake pads as a full set on both front and rear
wheels. To remove the brake pads, lift and support the
vehicle as instructed in the SAFETY section.

1. Remove the wheel. See Wheel Removal on
page 62.

2. Loosen the two bolts (19) securing the outer caliper
half (20) to the inner caliper half (21) (Ref. Fig. 6)

3. Remove the two bolts (15) and lock washers (16)
that secure the caliper assembly (17) to the spindle
(18) (Ref. Fig. 5). Swing the caliper free from the
spindle and the rotor.
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Fig. 6 Brake Pad Replacement
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4. Remove the two bolts (19) securing the outer caliper
half (20) to the inner caliper half (21) (Ref. Fig. 6).

5. Remove the outer caliper half (21). Slide the brake
pads (22) off the slide pins (23).

6. Install the new brake pads (22) onto the slide pins
(23).

7. Install the outer caliper half (20) onto the inner cali-

per half (21) and secure with two bolts (19) finger
tight.

8. Separate the brake pads (22) and place the caliper
assembly (17) onto the rotor.

9. Align the mounting holes on the caliper assembly
with the corresponding holes on the spindle. Secure

with two bolts (15) and nuts (16).Tighten the hard-
ware to the torques specified below.

Item Torque Specification

15 30 - 35 ft.Ibs. (40 - 48 Nm)
19 27 - 33 ft.Ibs. (37 - 45 Nm)
30 9 - 11 ft.bs. (12 - 15 Nm)

10. Replace the wheel. See Wheel Installation on
page 62.

Rotor Replacement

Tool List Qty.
RatChet ......ooeiiii 1
Socket, 13MM ... 1
Torque Wrench, ft. IDS. .......ouvviiiiiieeiiiiieee e, 1

NOTICE: Do not turn the rotor (disc brake hub) to
remove grooves or high spots.

Fig. 7 Rotor Replacement

NOTICE: If the rotor (disc) has deep grooves or
gouges, it must be replaced. If the pad contact area
has worn the rotor to a thickness less than .200” +/ -
.005”, the rotor must be replaced.

If the rotor needs replacement, the caliper and pads must
be moved to access the rotor. See Brake Pad Replace-
ment.
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1. To remove the rotor, lift and support the vehicle. See
LIFTING THE VEHICLE on page 19.

2. Remove the wheel. See Wheel Removal on page 62.

3.  Remove the hub from the axle. See Front Hub
Removal on page 76.

4. Remove the four bolts that secure the rotor to the
hub. Remove the rotor (Ref. Fig. 7).

5. Installation is the reverse order of removal.

6. Tighten the rotor bolts in a cross sequence to the
torque specified below:

Torque Specification

Rotor Bolts 22 - 26 ft. Ibs. (30 - 35 Nm)

BLEEDING AND FLUSHING

Tool List Qty.
Shop TOWEIS .cooeeeeeeiee e A/R

o (01T = Y A/R
Clean ContaiNer..........cueeeieiiiieeee e, 1
Brake Fluid, DOT 4.....ooeeeeeeeeieeeeeeeeeeeeeeee e A/R
Wrench, 1/4” BOX ENd .......oovveeiiiiiieeeeeeee e, 1
Crowfoot Wrench, 1/4” .........ooeeeeeeeeeeeeeeeeee e, 1
Torque Wrench, in. Ibs. .........cociviiiiiiiiiii, 1
SOCKEL, 1/47 ... 1
Bleeding

The brake hydraulic system must be free of air to function
properly.

The brake pedal and master cylinder acts as a hydraulic
pump to remove air and brake fluid from the system.

Bleed the hydraulic system at all wheels if:

*  The primary brake line was disconnected from the
flexible brake hose.

*  Airwas introduced into the system through low fluid
level in master cylinder reservoir.

If a line or hose was disconnected at any fitting located
between the master cylinder and calipers, all wheel cali-
pers served by the disconnected line or hose must be
bled.

Bleeding Sequence

Bleeder

Bleeder
Hose
Brake
1D Caliper
=
g
— _. X

Fig. 8 Bleeder Valve
Bleed at each caliper in the following succession:
1. Passenger side rear wheel
2. Diriver side rear wheel
3. Passenger side front wheel
4. Driver side front wheel caliper

Never use excess brake fluid or
& WARNING return it to the original container.
Dispose of brake fluid properly.

NOTICE: An assistant is necessary to perform this
procedure.

Use a clean cloth to clean the master cylinder reservoir
and caliper bleeder valves. Clean each fitting before
opening to prevent contamination of the system.

Fill the master cylinder reservoir to MAX line with new
brake fluid before starting, and after bleeding is complete.

Check the master cylinder fluid level frequently during
bleeding and keep the reservoirs at least half full.

The following steps apply to one bleeder valve. Repeat at
the bleeder valve of each wheel.

1. Attach a bleeder hose to the bleeder valve (Ref. Fig.
8). Put the other end of the hose in a glass container
partially filled with brake fluid.

NOTICE: Be sure that the free end of the hose is
submerged in brake fluid. This shows air bubbles as
they come out of the system, and prevents air from
being sucked into the system through the bleeder
screw.
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2. Apply moderate (40 - 50 Ibs. [18 - 23 kg]), steady
pressure on the brake pedal, and open the bleeder
valve.

Do not force the brake pedal to the
& CAUTION floor. The operating rod can be

forced into the master cylinder
where it can damage internal components.

3. If the brake pedal goes to the floorboard without
removing all of the air bubbles, close the bleeder
valve and release the brake pedal slowly. Repeat
steps 1 and 2.

NOTICE: The bleeder valve at the brake caliper must
be closed at the end of each stroke, and before the
brake pedal is released to ensure that air cannot
enter the system. It is also important that the brake
pedal be returned to the full released position.

4. When fluid coming from the submerged end of the
hose is clear and free of bubbles, close the bleeder
valve and release the brake pedal. Tighten the
bleeder valve to the maximum torque value specified
below.

Torque Specification

Bleeder Valve 38 in. Ibs. (4 Nm)

Flushing the Brake System

The process of removing old brake fluid to remove water,
mineral oil or other contaminants from the system is
called flushing the hydraulic system.

Flushing is similar to bleeding except that a greater
amount of brake fluid is discharged from each bleeder
point to make sure that all of the dirty or contaminated
fluid is removed.

664031

BRAKE AND ACCELERATOR PEDALS

Brake Pedal Removal And Installation

Tool List Qty.
Needle NOSE PlIers ........ccoovvveeiiiiiiieeeeeeeee e 1
SOCKEL, O/167 ..o 1
RatChet ... 1
WIENCh, 3/47 ... 1
Torque Wrench, ft. IbS. ......cceeeeeiiiiiiiiiiiiiieeeeeeeee, 1

1. Disconnect the brake pedal from the master cylinder
push-rod by removing cotter pin (9) and clevis pin
(10) from the brake pedal (Ref. Fig. 9).

N

\ .\

&
(a8
i R\
Fig. 9 Disconnect Brake Pedal
2.  Remove pivot bolt (6), bushings (11) and lock nut (7)
(Ref. Fig. 10).
3. Remove pedal.

4. Brake pedal installation is the reverse order of
removal.

5. Tighten bolt (6) and nut (5) to the torque specified
below.

Torque Specification

6,7 18 - 22 ft. Ibs. (24 - 30 Nm)
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Chassis
Frame

Front
of
Vehicle

Accelerator
Pedal

Fig. 11 Accelerator Pedal

Fig. 10 Brake Pedal Removal

Accelerator Pedal Removal

Tool List Qty.
RAtChEt ... 1
Socket, TOMM...eeeiiieeee e 1
Wrench, 10MM ... 1
Torque Wrench, ft. IbS......ccccciiiiiiiee e 1

1. Disconnect the accelerator wire from the harness.

2. From under the vehicle, remove the two nuts that
secure the accelerator pedal to the vehicle frame
(Ref. Fig. 11).

3. Remove the pedal.
4. Installation is the reverse of removal.
5. Tighten nuts to the torque specified below.

Torque Specification

15 9-10 ft. Ibs. (12 - 14 Nm)
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Notes:
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Notes:
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FRONT CV SHAFT, SUSPENSION AND STEERING

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

FRONT SUSPENSION 3. Remove the brake calipers from the rotor. See Brake
Pad Replacement on page 68.

NOTICE: Hardware that is removed must always be 4 Atth ter of the hub th tter pin (40
installed in its original position unless otherwise : e center of the hub, remove the cotter pin ( .)’
specified. If torque values are not specified, refer to axle nut (23) and washer (24) from the axle (Ref. Fig.
the Torque Specifications table. See TORQUE SPEC- 2)(Ref. Fig. 3).

IFICATIONS on page 15.

To reduce the possibility of per-
A WARNING sonal injury, follow the lifting proce-
dure. See LIFTING THE VEHICLE on
page 19.

Maintenance

See RECOMMENDED LUBRICANTS AND FLUIDS on
page 180.

Lubrication points can be found on the upper and lower
control arms. Use a maximum of three pumps of grease
per fitting.

Routine examination of the tires will indicate if a wheel
alignment is required.

The rod ends are sealed and do not require lubrication.
The steering unit is also sealed and requires no additional
lubrication.

Wheel Bearing Test

To check for worn wheel bearings, perform the following
procedure:

NOTICE: The axle nut must be installed at the
proper torque for the wheel bearing test to be accu-
rate.

1. Lift and support the vehicle. See LIFTING THE
VEHICLE on page 19.
2. Grasp the wheel at the top and bottom of the tire.

3. Apply firm back and forth pressure on the wheel. If
any movement is noted, the wheel bearing must be
pressed out of the spindle and replaced.

Front Hub Removal

Tool List Qty.

Wheel ChOCKS .......cccoiiiiiiiiiiiiiiiee e 4

FI00r JACK ..o 1

Jack Stands ......c..eeviiiii 4

Plastic Hammer ... 1

Needle NOSE PlIers........ciiiiiiiiiiiiiiiieieeeeeee e 1

IMmpact Wrench ............eeeeeiiiiieiiieeeeeeeeeeeee 1

Impact Socket, 27mm.........cccooiiiiiiii 1

Torque Wrench, ft. IbS.......cccccvviiiiiiiiiee e 1

1. Lift and support the vehicle. See LIFTING THE Fig- 3 Remove Axle Nut and Washers

VEHICLE on page 19. 5. Tap the hub with a plastic hammer while applying

outward pressure until the hub slides off the splines

2. Remove front wheel. See Wheel Removal on of the axle (Ref. Fig. 4).

page 62.
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Remove the hub. See Front Hub Removal on

page 76.

Remove the nut (2) that secures the spindle to the
steering rack ball joint (3) (Ref. Fig. 5)(Ref. Fig. 6).
Tap the spindle assembly with a hammer to separate
it from the ball joint.

Fig. 4 Remove the Hub

6. The installation of the hub is the reverse of disas-
sembly.

7. Clean the splines of the hub and axle and apply anti-
seize before installation.

8. Tighten the hardware to the torque values specified
below:

Fig. 5

Torque Specification

23 181 - 199 ft. Ibs. (245 - 270 Nm)
Front Spindle Removal 5
Tool List Qty. Rack Ball
WHEEI CROCKS ..., 4 Joint
[ ToTo) g F-To: RN 1
Jack Stands.........oovveeiiiiie 4
Plastic Hammer..........ooovoiiiiiieeeeeeeeeeeeeeeee e 1
Needle Nose Pliers.........ccooooovveeeeeeeeeeeceeeeeeeeeee e 1
RAtChet ... ..o 1
Socket, T7MM ..o 1
Socket, TOMM ... 1
Wrench, 17mMmM ... 1
Wrench, 19mMmM .. ..o 1
Impact Wrench ... 1
Impact Socket, 24mm..............ooiii, 1
Torque Wrench, ft. Ibs. ..., 1

1. Lift and support vehicle. See LIFTING THE VEHI-
CLE on page 19.

2. Remove the front wheel. See Wheel Removal on
page 62.

3. Remove the brake calipers from the rotor. See Brake
Pad Replacement on page 68.

Fig. 6 Rack Ball Joint
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FRONT CV SHAFT, SUSPENSION AND STEERING

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Fig. 8 Tap Spindle with Hammer

Remove the cotter pin (31) and castle nut (30) that secure
the spindle to the upper control arm (Ref. Fig. 9). Tap the
spindle assembly downward with a hammer to separate it
from the ball joint (Ref. Fig. 8).

y

Fig. 10 Remove Spindle Hardware

6. Remove the cotter pin (31) and castle nut (30) that

secure the spindle to the lower control arm (Ref. Fig.
10). Tap the spindle assembly downward with a ham-
mer to separate it from the ball joint.

7. Slide the spindle assembly off of the CV axle splines.
8. The installation of the spindle assembly is the

reverse of disassembly.

9. Tighten the hardware to the torque values specified

below:
Item Torque Specification
2 17 - 20 ft. Ibs. (23 - 27 Nm)
30 18 - 22 ft. Ibs. (24 - 30 Nm)
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

FRONT AXLE

CV Shaft Replacement

Tool List Qty.
Pry Bar ..o 1
Drain Pan ..o 1

Inspect the front axle (CV shaft) for
& CAUTION contamination, especially if there

are any torn CV boots around the
axle. Replace the front axle if any contamination is
found.

1. Lift and support vehicle. See LIFTING THE VEHI-
CLE on page 19.

2. Remove the front wheel. See Wheel Removal on
page 62.

3. Remove the brake calipers from the rotor. See Brake
Pad Replacement on page 68.

4. Remove the hub. Refer to See Front Hub Removal
on page 76.

5. Remove the front spindle assembly. See Front Spin-
dle Removal on page 77.

6. Remove the front axle from the differential using a
pry bar. Make sure that the hog ring is in place on the
CV shaft splines (Ref. Fig. 11).

Hog Ring

C

N

Fig. 11 Hog Ring

7. Apply anti-seize to the splines of the replacement CV
shaft prior to installation.

CV Joint Boot Replacement

Tool List Qty.
Needle NOSE Pliers. ... 1
WIr€ CUHEIS ... 1
CV Joint Clamp TOOl........ooovmmiiiiiiiicceceeee e 1

1.  Remove the front axle assembly. See CV Shaft
Replacement on page 79.

2. Inspect the inner and outer CV joint boots (28) for
damage.

3. Cutthe CV joint boot clamps (29) and (30) and
remove the CV joint boot (28).

664031
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4. Replace the new boot in reverse order of removal.
5. Install new boot clamps (Ref. Fig. 12).

CV Shaft

Fig. 12 CV Joint Boot

Front Strut Assembly Replacement

Tool List Qty.
Wheel ChOCKS.....ccooeeeieee e 4
[ (oTo] g F-To: RO 1
JaCK StaNdS .......ceeiiiiiiiie 4
Wrench, 18mMm ... 1
Wrench, 19mMm ... 1
Torque Wrench, ft. Ibs. ... 1
Socket, 18MM . ..eee e 1
Socket, TOMM ..o 1
RatChet ... 1

Inspect the strut cartridge for leaks at the seal. Replace if
leakage is found.

1. Lift and support the vehicle. See LIFTING THE
VEHICLE on page 19.

2.  Remove the front wheel. See Wheel Removal on
page 62.

3. Remove the brake calipers from the rotor. See Brake
Pad Replacement on page 68.

4. Remove the nut (33) and bolt (45) that secure the top
of the strut assembly to the vehicle frame (Ref. Fig.
13).
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FRONT CV SHAFT, SUSPENSION AND STEERING

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

8. Tighten the hardware to the torque values specified

below:
Item Torque Specification
45, 33 70 - 77 ft. Ibs. (95 - 105 Nm)
46, 33 70 - 77 ft. Ibs. (95 - 105 Nm)

Lower Control Arm Assembly Replacement

Tool List Qty.
Wheel ChOCKS.........ccevviieieiiiciceeeeee e 4
FIOOr JACK ...uviiiieiiic e 1
JAaCK Stands ........ooovvviiiiiceeee e 4
Plastic Faced Hammer..............ccooooiiiiiiiiiiiiiecee, 1
Wrench, 15mm.......cccooiiiiiiii e 1
Wrench, 17mm......ccooeiiiiiie e, 1
Socket, 15MM . ..o 1
Socket, T7MM ... 1
RatChet......cooeii e, 1
Torque Wrench, ft. Ibs. ..o, 1

1. Lift and support vehicle. See LIFTING THE VEHI-
CLE on page 19.

Fig. 13 Upper Strut Bolt
2. Remove the front wheel. See Wheel Removal on

5. Remove the nut (33), spacer (39) and bolt (46) that page 62.
secure the bottom of the strut assembly to the lower .
control arm (See Fig. 1) (Ref. Fig. 14). 3. Remove the brake calipers from the rotor. See Brake

Pad Replacement on page 68.

4. Remove the front spindle. See Front Spindle
Removal on page 77.

5.  Remove the nuts (28) and bolts (27) that secure
each side of the lower control arm to the vehicle
frame (Ref. Fig. 16).

ntrol Arm Spacer

6. Remove the strut assembly from the vehicle. & e ,
7. The installation of the strut assembly is the reverse Fig. 15 Lower Control Arm Removal
of disassembly. 6. Remove the lower control arm from the vehicle.
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

7. Installation of lower control arm assembly is the 5.  Remove front strut assembly. See Front Strut
reverse of removal. Assembly Replacement on page 79.

NOTICE: Make sure bushings (21) and spacers (22)
are in place in the lower control arm before installa-
tion (See Fig. 1).

8. Tighten the hardware to the torque values specified
below:

Torque Specification

27,28 40 - 44 ft. Ibs. (54 - 60 Nm)

Upper Control Arm Assembly Replacement

Tool List Qty.

Wheel ChOCKS ......uuuiiiiiieieeeeeeeeeeeeeeeeeee e 4

FIOOr JACK......coeviiiee e 1

Jack Stands...........ooevviiiiiiiiiieeee e 4

Plastic Faced Hammer...........ccccooeeiiiiiiiiiiiiiiieeeee, 1

Wrench, 15mMm ... 1

Wrench, 17mMmM ... 1

WEFENCH T8MIM ..ot Fig. 16 Stabilizer Bar Linkage

WrenCh 19mMM ...ceee e 1 6. Remove the nut (33)7 washers (37) and bolt (46) that
Socket, 15MM ..o 1 secure the stabilizer link to the upper control-arm
SOCKEt, T7MM e 1 (Ref. Fig. 17). Check the rubber bushings for deterio-
SOCKEt, T8MM ... 1 ration.

Socket, TOMM ..o 1

RatChet ... 1

Torque Wrench, ft. Ibs. ........coooiiiiiiiiiiiee e 1

1. Lift and support vehicle. See LIFTING THE VEHI-
CLE on page 19.

2.  Remove the front wheel. See Wheel Removal on
page 62.

3. Remove the brake calipers from the rotor. See Brake
Pad Replacement on page 68.

4. Remove the front spindle. See Front Spindle
Removal on page 77.

Fig. 17 Upper Control Arm Removal

7. Remove the nuts (28) and bolts (27) that secure
each side of the upper control arm to the vehicle
frame (Ref. Fig. 18).

8. Remove the upper control arm from the vehicle.

Installation of upper control arm assembly is the reverse
of removal.
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

NOTICE: Make sure bushings (21) and spacers (22)
are in place in the upper control arm before installa-
tion (See Fig. 1).

9. Tighten the hardware to the torque values specified
below:

Torque Specification

27,28 70 - 77 ft. Ibs. (95 - 105 Nm)

33, 46 40 - 44 ft. Ibs. (54 - 60 Nm)

Stabilizer Bar Removal

Tool List Qty.
RaAtChet ... 1
Socket, 18MM.....iiiieee e 1
SoCKet, 17MM.ceeeeiiiieee e 1
Wrench, 18mMm .......ovviieieee e 1
WIrench, 17mMm ... 1
Torque Wrench, ft. IbS.......cccciiiiiee 1

1. Remove bolts (38), washers (37) and nuts (33)
securing the stabilizer bar ends to the stabilizer bar
linkages (Ref. Fig. 1).

2. Remove bolts (32) and nuts (28) that secure the sta-
bilizer bar bracket to the vehicle frame.

3.  Remove the stabilizer bar.
4. |Installation is the reverse of removal.

5. Tighten the hardware to the torque values specified
below:

Torque Specification

Drain Plug
(view of underside of
~ front differential

Fig. 18 Fill and Drain Plugs

Check and replace the front differential oil at the intervals
indicated. See SCHEDULED MAINTENANCE CHART on
page 178.

38,33 70 - 77 ft. Ibs. (95 - 105 Nm) Front Differential Oil Check

32,28 30 - 33 ft. Ibs. (40 - 45 Nm) Tool List Qty.
RaAG e AR
Drain Pan ... 1
RatChet......ooo 1
Ratchet EXtension..... ..o 1
Hex Bit, 8Mm ... 1
NOTICE: Check the front differential oil at the Initial
Service and then at regular intervals indicated. See
SCHEDULED MAINTENANCE CHART on page 178.
Clean the areas around the fill and drain plugs with a
clean rag.
Remove the fill plug and inspect the oil for water or any
other contamination. If the oil is contaminated, it must be
replaced.
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Front Differential Oil Replacement

Tool List Qty.
RaAG . it AR
Drain Pan ..o 1
RatChet.... ..o 1
Ratchet Extension ... 1
Hex Bit, 8MM......eiiee e 1
1. Clean the areas around the fill and drain plugs with a
clean rag.

2. Place a drain pan under the front differential.

3.  Remove the drain plug from the bottom of the front
differential and allow the oil to drain completely (Ref.
Fig. 19).

4. |Install the drain plug.
Remove the fill plug.

6. Add oil to full capacity. See RECOMMENDED
LUBRICANTS AND FLUIDS on page 180.

7. Install the fill plug. Check for leaks.

o

Front Differential Replacement

Tool List Qty.
Wheel ChOCKS ......uuuiiiieieieiieeeeeeeeeeeeee e 4
FIOOr JACK......coeeiiiee e 1
Jack Stands...........oovvviiiiiiiiiiieee e 4
RatChet ..o 1
Socket, T3MM ..o 1
Socket, TAMM ..o 1
Wrench, 13mMm .....ccoooiiiiiieice e 1
Wrench, 14mMm . ...ccoooiiiiiie e 1
PHEIS .o 1
Screwdriver, Flat Tip, Large.......ccccccceeeeiiiiiiiiiieeeee. 1
Torque Wrench, ft. Ibs. ........coooiiiiiiiiiieee e 1

To prevent injury caused by inad-
& WARNING vertent movement of the differential,

a second person is required to sup-
port and assist in removing the differential.

1. Lift and support the vehicle. See LIFTING THE
VEHICLE on page 19.

2. Remove the front wheel. See Wheel Removal on
page 62.

3. Remove the CV shaft. Refer to CV Shaft Replace-
ment.

4. Remove the vent line (Ref. Fig. 20). Disconnect the
differential power connection.

5.  Remove the bolt (1) and nut (2) that secure the prop
shaft to the differential.

6. Remove four bolts (3) that secure the front differen-
tial to the frame. Carefully slide the differential off of
the prop-shaft splines and remove from the vehicle.

664031
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7. Installation of the differential is in the reverse order of

removal.
8. Tighten the hardware to the torque values specified
below:
Item Torque Specification
1,2 16 - 22 ft. Ibs. (12 - 16 Nm)
3 27 - 31 ft. Ibs. (37 - 42 Nm)

Vent Line /
\

Differential
Power Connection

CV Shaft

4

Front of Vehicle

Fig. 19 Front Differential Replacement
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

STEERING

Steering Column
Mount Weldment

Brake Pedal
Mounting Bracket

Fig. 20 Steering Components

84 Repair and Service Manual 664031



FRONT CV SHAFT, SUSPENSION AND STEERING

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Steering Wheel Replacement

Tool List Qty.
Paint Marker........cooooveeeeeeee e 1
SOCKEt, 2AMM . 1
=) (0] 1< R 1
[ P21 01 01 R 1
Ball Peen Hammer ...........ooooveeeiiiiieee e, 1
Torque Wrench, ft. IbS. ....coooiiiii e 1
Anti-Seize CompouNnd ..........ccocciieiiiiiiiiee e AR

NOTICE: To maintain the correct orientation when
replacing the steering wheel, turn the wheels
straight ahead.

Mark the orientation of the steering wheel to the
steering shaft for proper alignment during assem-
bly.

To prevent damage to the steering wheel cover, per-
form the following removal procedure. Do not use a
screwdriver to pry the cover off.

1. Remove the steering wheel cover (5) by pulling it
straight up (See Fig. 20) (See Fig. 21).

Fig. 21 Steering Wheel Nut Removal

2.  Remove the lock nut (6) securing the steering wheel
to the steering shaft (Ref. Fig. 23).

NOTICE: To prevent damage to the steering shaft,
do not use excessive force to strike the steering
shaft with the ball peen hammer.

3. With the aid of an assistant, place a ball peen ham-
mer against the steering shaft end (24) and strike the
hammer with another hammer while applying upward
pressure to the steering wheel (Ref. Fig. 24) (See
Fig. 23).

4. Remove the steering wheel (Ref. Fig. 25).

664031 Repair and Service Manual

Fig. 23 Steering Wheel Removal

Before installing the steering wheel, lightly coat the
splines of the steering shaft with (24) anti-seize com-
pound (See Fig. 23).

With the wheels in the straight ahead position, align
the steering wheel on the steering shaft (24) and
slide the steering wheel onto the shaft.

Tighten the lock nut to the torque value specified
below:

Torque Specification

6 20 - 22 ft. Ibs. (27 - 30 Nm)

Install the steering wheel cover.
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Steering Column Removal

Tool List Qty.
= 1101 B =Y o N 1
RaAtChet ... 1
Hex Bit Socket, 5/167.......cooeoveeeeieeeeeeeee e, 1
Wrench, 10MM ... 1
SocKet, TAMM....uiiiiiiee e 1
SoCKet, 17MM.ceeeeiiiieee e 1
Wrench, 14mMm ... 1
WIrench, 17mMm ... 1
Torque Wrench, ft. IbS.......cccciiiiiee 1

NOTICE: Mark the orientation of the steering com-
ponents for proper alignment during assembly.

1. Remove the steering wheel.

2. Remove the bolt (17) and washer (30) that secure

the steering shaft (10) to the steering wheel shaft
(24) (Ref. Fig. 21)(Ref. Fig. 26).

p~ i b Y % ‘ .

Fig. 25 Steering Column Assembly

5. The steering wheel shaft (24), and bushings may be
removed for inspection or replacement at this point.

6. Installation is the reverse order of removal.

NOTICE: To prevent binding, make sure that the bolt
(16) passes through the groove on the steering col-
umn shaft.

7. Tighten the hardware to the torque values specified

below:
Item Torque Specification
17 22 - 26 ft. Ibs. (30 - 35 Nm)
26, 27 4-5ft Ibs. (5-7 Nm)
& . 16, 14 18 - 22 ft. Ibs. (25 - 30 Nm)
Fig. 24 Steering Column
3.  Remove the bolts (26) and nuts (27) that secure the
tilt adjuster (20) to the vehicle. Remove the tilt
adjuster.
4. Remove the bolts (16) and nuts (14) that secure the
steering column assembly to the vehicle. Remove
steering column (Ref. Fig. 27).
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Electric Power Assist System (EPAS)

Tool List Qty.
Paint Pen.......cooeeiieceeeeee e 1
Socket, T3MM .o 1
SoCKEet, T7TMM e 1
=) (0] 1< R 1
Ratchet EXtENSION ..........oviiiiiiiiee e 1
Wrench, 13mMM ... 1
WIrench, 1T7mMM ...eee e 1
Torque Wrench, ft. IbS. ....coooiiiii e 1

NOTICE: Mark the orientation of the steering compo-
nents for proper alignment during assembly.

1. Disconnect the two wire harness connections on the
EPAS unit (Ref. Fig. 29).

Fig. 26 EPAS Harness Connectors

2.  Remove the bolt (17) and nut (7) that secure the
upper steering shaft (10) to the EPAS unit (1) (Ref.
Fig. 30) (Ref. Fig. 22).

3. Remove the bolt (43) and nut (44) that secure the
lower steering shaft (42) to the EPAS unit (1) (Ref.
Fig. 31).

4. Remove the bolts (9) and nuts (7) that secure the
EPAS unit and mounting plate (2) to the vehicle
frame (Ref. Fig. 22).

NOTICE: To prevent binding, make sure that the bolt
(16) passes through the groove on the steering col-
umn shaft.

5. Remove the EPAS unit from the vehicle.
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Fig. 28 Lower Steering Shaf

6. Installation of the EPAS unit is the reverse order of

removal.
Tighten the hardware to the torque values specified
below:
Item Torque Specification
17,7 22 - 26 ft. Ibs. (30 - 35 Nm)
46, 45 22 - 26 ft. Ibs. (30 - 35 Nm)
9,7 22 - 26 ft. Ibs. (30 - 35 Nm)
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Steering Rack Replacement

Tool List Qty.
= 1101 B =Y o N 1
Allen Wrench, BmMm ..........oeeiieiiiiieeeeeeeeee e 1
Wrench, 13mMm ... 1
Straight Blade Screwdriver..........cccccoiiiiiieiiiiiiieeees 1
Socket, 13MM...eeiiiee e 1
RaAtChet ... 1
Torque Wrench, ft. IbS.......cccciiiiiee 1

NOTICE: Mark the orientation of the steering compo-
nents for proper alignment during assembly.

1. Remove the nuts (2) that secure the steering rack
ball joints (3) to the spindles. Refer to Front Spindle
Removal.

2. Remove the nut (28) and bolt (29) securing the steer-
ing shaft yoke to the steering rack (Ref. Fig. 32).

Steering

Front of Vehicle

Fig. 29 Steering Rack

3. Remove the three socket head bolts (8) and two hex
bolts (9) and nuts (7) attaching the steering rack
assembly to the frame.

4. Steering rack replacement is the reverse order of
removal.

5. Tighten nuts to the torque values specified below:

Torque Specification

Rack Ball Joint Replacement
Tool List Qty.
Wrench, 17mMmM. ... 2

1. Remove the nut (2) that secures the rack ball joint
(3) to the spindle. See Spindle Removal.

2. Remove the rack end ball joint (3) from the steering
rack by loosening the jam nut (4) and un-threading
the ball joint off the rack (Ref. Fig. 32).

NOTICE: Count the number of turns required to
remove each ball joint. This will allow the ball joints
to be replaced near their original position to aid in
wheel alignment.

3. Installation is the reverse order of removal.

NOTICE: Wheel alignment is required after installa-
tion. See Wheel Alignment.

4. Tighten the hardware to the torque values specified
below:

Torque Specification

2 17 - 20 ft. Ibs. (23 - 27 Nm)

MAINTENANCE

Consistent routine maintenance of the front suspension
and steering consists of routine lubrication. See SCHED-
ULED MAINTENANCE CHART on page 178. Use only
recommended lubricants.

Examination of the tires will provide indications that an
alignment is required.

NOTICE: Some maintenance items must be serviced
more frequently on vehicles used under severe driv-
ing conditions.

Wheel Alignment

Tool List Qty.
[ (oTo] SN F= ol QPR 1
Jack Stands ......oovveveie e 2
Wheel ChOCKS......ccvvieeeeeeeeeee e 4
Measuring Tape .......c.oooveiiiiiie e 1
Wrench, 17mMmM. ... 2

1. To center the steering unit in the middle of its travel,
turn the steering wheel to the left until the steering
stop is reached.

2. Rotate the wheel to the right while counting the num-
ber of turns required to contact the right steering
stop. Divide the number of turns by two. This indi-

8,7 17 - 20 ft. Ibs. (23 - 27 Nm) cates the number of steering wheel turns required to
achieve center.
9,7 17 - 20 ft. Ibs. (23 - 27 Nm)
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

3. Roll the vehicle forward 10 feet (3 meters). Measure
the center tread distance at the front of the tires (Ref.
Fig. 33). Measure as close to parallel with the front
lower frame of the vehicle as possible.

Fig. 30 Wheel Alignment Front of Front Tires

4. Similarly, measure the center tread distance on the
rear of the front tires. The correct measurement is 0
to 1/8 inch (0 - 3.2mm) toe in.

NOTICE: Counting threads or measuring thread dis-
tance are both acceptable methods to equalize tie
rod length.

5. To adjust the wheel alignment, loosen the tie rod jam
nut (42), holding the hex form on the tie rod (44)
(Ref. Fig. 34). _

-

Fig. 31 Wheel Alignment

6. If the tie rods or ends have been replaced, adjust
both rods the same distance prior to reinstalling them
on the vehicle. After adjustment, tighten the jam nut
(42) to the torque value specified below:

Torque Specification

42 20 - 25 ft. Ibs. (27 - 34 Nm)

664031

7. Test drive the vehicle and confirm that the steering

wheel is correctly centered. If not, remove the steer-
ing wheel and rotate it to the correct position.

STEERING WHEEL

Fig. 32 Steering Wheel Play

Perform scheduled maintenance on the steering system.
See SCHEDULED MAINTENANCE CHART on

page 178.

Inspect the steering operation before each use using the
following procedure:

1. Park the vehicle on a level surface.

2. Lightly turn the steering wheel to the left and then to
the right.

3. There should be ~1 inch (25 mm) of free play (Ref.
Fig. 35).

4. |If there is excessive play, unusual noises, or the
steering feels rough, have the steering system
inspected by your TEXTRON SPECIALIZED VEHI-
CLE dealer.
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

SHOCK ADJUSTMENT

Adjustment
Knob,

Spring Pre-load
Adjustment Nut

Fig. 33 Compression Adjustment

The shock absorbers can be adjusted to suit specific
needs and preferences.

To adjust compression, rotate the adjustment knob:
*  to the right for a firmer ride
* to the left for a softer ride

The spring pre-load nut can be adjusted on the shock
absorber springs to suit your needs and preferences. A
shock adjustment tool is recommended.

To adjust, rotate the adjustment nut (Ref. Fig. 33):
* to the right to increase spring pre-load (ride height)
* to the left to decrease spring pre-load (ride height)
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Notes:
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Notes:
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

REAR AXLE AND SUSPENSION

Front of Vehicle

Fig. 1 Rear Suspension Components
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REAR AXLE AND SUSPENSION

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

REAR SUSPENSION

NOTICE: Hardware that is removed must always be
installed in its original position unless otherwise
specified. If torque values are not specified. See
TORQUE SPECIFICATIONS on page 15.

Maintenance

See SCHEDULED MAINTENANCE CHART on

page 178. Use only the recommended lubricants. See
RECOMMENDED LUBRICANTS AND FLUIDS on
page 180.

Routine examination of the tires will indicate if an align-
ment is required.

Lubrication points are located on the upper and lower
control arms and the spindle. Use a maximum of three
pumps of grease per fitting.

Wheel Bearing Test

To check for worn wheel bearings, perform the following
procedure:

NOTICE: The axle nut must be installed at the
proper torque for the wheel bearing test to be accu-
rate.

To reduce the possibility of per-
sonal injury, follow the lifting proce-
dure in SAFETY section of this
manual.

A WARNING

1. Lift and support the vehicle. See LIFTING THE
VEHICLE on page 19.

2. Grasp the wheel at the top and bottom of the tire.

3. Apply firm back and forth pressure on the wheel. If
any movement is noted, the wheel bearing must be
pressed out of the spindle and replaced.

Hub Removal

Tool List Qty.
Wheel ChOCKS .....ooeeviieeeeeeee e 4
[ (oo g F=To! N 1
JAaCK StaNAS ...eeeiieeee e 4
Hammer, PlastiC .........ccuueiiiiiieeeeeeeeeee e 1
Needle NOSE PlErs.........coovi v 1
Impact Wrench ... 1
Impact Socket, 27mm........coooii 1
Torque Wrench, ft. IbS.......cccoiiiiiie e 1
Anti-seize Compound ..........oooceieiiiiiiiee e AR

1. Lift and support the vehicle. See LIFTING THE
VEHICLE on page 19.

2. Remove the rear wheel. See Wheel Removal on
page 62.

94 Repair and Service Manual

3.

4.

Remove the brake calipers from the rotor. See Brake
Pad Replacement on page 68.

At the center of the hub, remove the cotter pin (5),
axle nut (4) and washer (17) from the axle. (Ref. Fig.
2)(Ref. Fig. 3)

Fig. 2 Cotter Pin

Fig. 3 Axle Nut and Washer
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

5. Tap the hub with a plastic hammer while applying 1. Lift and support vehicle. See LIFTING THE VEHI-
outward pressure until the hub slides off the splines CLE on page 19.

of the axle (Ref. Fig. 4). i 2. Remove the rear wheel. See Wheel Removal on
page 62.

3.  Remove the brake caliper from the rotor. See Brake
Pad Replacement on page 68.

4. Remove the hub. See Hub Removal on page 94.

Fig. 4 Remove Hub

6. Clean the splines of the hub and axle and apply anti-
seize compound before installation.

7. The installation of the hub is the reverse of disas-
sembly.

8. Tighten the hardware to the torque values specified Fig. 5 Spindle
below:

5.  Remove the bolt (8) and nut (20) that secure the
spindle (40) to the upper control arm (1) (Ref. Fig. 1)
Torque Specification (Ref. Fig. 5).

4 180 - 199 ft. Ibs. (245 - 270 Nm) 6. Rgmove the bolt (8) and nut (20) that secure th_e
spindle (40) to the lower control arm (2) (See Fig. 1)

) (Ref. Fig. 6). Slide the spindle assembly off the CV
9. Install a new cotter pin through the axle nut and axle. axle splines.

Bend the cotter pin (5) around the axle to secure
(See Fig. 2).

Rear Spindle Removal

Tool List Qty.
Wheel ChOCKS .....uueiiieeeieee e 4
[ ToTo) g F-To: G RRR 1
Jack Stands.........oovveeeiiii 4
HamMMEr ... .o 1
Needle Nose Pliers.........ccooooevveviceie e 1
RaAtChet..... oo 1
SOCKEL, T7MM e 1
Socket, TOMM ... 1
Wrench, 17mMmM ..., 1
Wrench, 19mMm ..., 1
Torque Wrench, ft. Ibs. ..., 1
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REAR AXLE AND SUSPENSION

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.
6. Remove the CV shaft from the differential using a pry

bar. Make sure that the hog ring is in place on the CV
shaft splines (Ref. Fig. 7).

Hog Ring

C

AN

Fig. 7 Hog Ring

7. Apply anti-seize compound to the splines of the
replacement CV shaft prior to installation.

CV Joint Boot Replacement

y Tool List Qty.
Fig. 6 Remove Spindle Needle NOSE PlIErs .......uvvvviiieeeiiiiicciiieeee e 1

7. Remove the spindle assembly from the vehicle. Wir€ CUHEIS ... 1
8. The installation of the spindle assembly is the 1. Remove the rear axle assembly. See CV Shaft

reverse of disassembly. Replacement on page 96.
9. Tighten the hardware to the torque values specified 2. Inspect the inner and outer CV joint boots (28) for

below: damage.

3. Cutthe CV joint boot clamps (29) and (30).
Torque Specification 4. Remove the CV joint boot (28).

5. Replace the new boot and clamps in the reverse
order of removal (Ref. Fig. 8).

8,20 40 - 44 ft. Ibs. (54 - 60 Nm)

CV Shaft Replacement

Tool List Qty.
PrY Bar. ..o 1
Drain Pan.........oooiiiii e 1
Anti-seize Compound .........coocceeieeiiiiiiee e AR

NOTICE: Inspect the axle (shaft) for contamination,
especially if the CV boots are torn. Replace the rear
axle if any contamination is found.

1. Lift and support vehicle. See LIFTING THE VEHI- CV Shaft

CLE on page 19.

2. Remove the rear wheel. See Wheel Removal on
page 62.

3. Remove the brake calipers from the rotor. See Brake
Pad Replacement on page 68.

4. Remove the hub. See Hub Removal on page 94.

5.  Remove the spindle assembly. See Rear Spindle
Removal on page 95. Fig. 8 CV Boot Replacement
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Rear Strut Assembly Replacement

Tool List Qty.
Wheel ChOCKS .....vueiiiieeeee e 4
[ (oTo) SN F=Tod R 1
Jack StandsS........cooeveeiiii e 4
Wrench, 18MM . ....ii i 1
Wrench, 1T9MM . ... 1
Torque Wrench, ft. IbS. ....coooiiiii e 1
Socket, T8MM ..o 1
Socket, TOMM ..o 1
=) (0] 1< R 1

Inspect the strut cartridge for leaks at the seal. Replace if
leakage is found.

1. Lift and support vehicle. See LIFTING THE VEHI-
CLE on page 19.

2. Remove the rear wheel. See Wheel Removal on
page 62.

3.  Remove the nut (28) and bolt (27) that secure the top
of the strut assembly (6) to the vehicle frame (Ref.
Fig. 1)(Ref. Fig. 10).

s TN
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4. Remove the nut (28) and bolt (27) that secure the

bottom of the strut assembly to the lower control arm
(2)(Ref. Fig. 9).

5.  Remove the strut assembly from the vehicle.

6. The installation of the strut assembly is the reverse
of disassembly.

7. Tighten the hardware to the torque values specified:

Torque Specification

27,28 70 - 77 ft. Ibs. (95 - 105 Nm)

Lower Control Arm Assembly Replacement

Tool List Qty.
Wheel ChOCKS......ccceeeeeee e 4
[ (oTo] SN =Tl G 1
Jack Stands .........ooeiiii e 4
Plastic Faced Hammer ..........ccoooovvvvieeiiiiiieeeeeeeee. 1
Wrench, 15mMm ..o 1
Wrench, 17mMm ..o 1
ST oTe] 1= A 11 1 10 N 1
ST eTe] 1= P 14 3 12 N 1
RaAtChet ... 1
Torque Wrench, ft. IDS. ......uuviiiiiiiieeiiiieeee e 1

1. Lift and support vehicle. See LIFTING THE VEHI-
CLE on page 19.

2. Remove the rear wheel. See Wheel Removal on
page 62.

3. Remove the brake calipers from the rotor. See Brake
Pad Replacement on page 68.

4. Remove the hub. See Hub Removal on page 94.

5. Remove the rear spindle. See Rear Spindle
Removal on page 95.

6. Remove the rear strut assembly. See Rear Strut
Assembly Replacement on page 97.

7. Remove the nuts (20) and bolts (7) that secure each
side of the lower control arm (2) to the vehicle frame
(Ref. Fig. 1)(Ref. Fig. 11).
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REAR AXLE AND SUSPENSION

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Fig. 10 Lower Control Arm
8. Remove the lower control arm from the vehicle.

9. Installation of lower control arm assembly is the
reverse of removal.

10. Tighten the hardware to the torque values specified
below:

Torque Specification

7,20 40 - 44 ft. Ibs. (54 - 60 Nm)

Upper Control Arm Assembly Replacement

5.  Remove the rear spindle. See Rear Spindle Removal
on page 95.

6. Remove the rear strut assembly. See Rear Strut
Assembly Replacement on page 97.

7. Remove the nut (25), washer (26) and bolt (24) that
secure the stabilizer link (11) to the upper control arm
(1) (Ref. Fig. 1). Check the rubber bushings for dete-
rioration.

Fig. 11 Upper Control Arm

8. Remove the nuts (20) and bolts (7) that secure each

Tool List Qty. side of the upper control arm (1) to the vehicle frame
Wheel ChOCKS .........cvvuveeeveceeieceeeee e 4 (Ref. Fig. 12).
FI0Or JacK ......eeiiiiiiei 1 9. Remove the upper control arm from the vehicle.
Jack _Stands ................................................................. 4 10. Installation of upper control arm assembly is the
Plastic Faced Hammer .........coouveeeeie e 1 reverse Of removaL
Wrench, 15mm ... 1 ) _
Wrench, 17mm ... 1 1. Tighten the hardware to the torque values specified:
Wrench 18mm ...
WIENCh 19MM ......c.cvviieeieicceeeeeee e 1 Item Torque Specification
Socket, 19MM.........ooi 1 j j
Socket, 1T7mMmM......ooie e 1 24,25 70 - 771t Ibs. (95 - 105 Nm)
SoCKet, 18MM....eeeiiiie e 1 7,20 40 - 44 ft. Ibs. (54 - 60 Nm)
Socket, TOMM.....oii e 1
RatChet ........................................................................ 1 Stabilizer Bar Removal
Torque Wrench, ft. IbS.........uvuiiiiiiiiiiei, 1 )
] ) Tool List Qty.

1. Lift and support vehicle. See LIFTING THE VEHI-

CLE on page 19. gat(l:(h?t.:].é ..................................................................... ]
2. Remove the wheel. See Wheel Removal on page 62. Sggkzt, 152$ .............................................................. 1
3. Remove the brake calipers from the rotor. See Brake Wrencr;, TOMM .o 1

Pad Replacement on page 68. WIenCh, 15MM.....oeieieeeeee e 1
4. Remove the hub. See Hub Removal on page 94. Torque Wrench, ft. Ibs. ... 1
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1. Lift and support vehicle. See LIFTING THE VEHI-
CLE on page 19.

2.  Remove the rear wheels. See Wheel Removal on
page 62.

3. Remove nuts (22), washers (30) and bushings (35)

that secure each side of the stabilizer bar (31) to the
stabilizer links (11).

4. Remove bolts (18) and nuts (19) that secure the sta-
bilizer bar brackets (16) to each side of the frame.
Remove the stabilizer bar.

5. With the stabilizer bar removed, inspect the bushings
(15) for damage or deterioration. Replace if neces-

sary.
6. Installation of upper control arm assembly is the
reverse of removal.

NOTICE: The nut (22) is to be tightened by turning it
20 complete turns.

7. Tighten the hardware to the torque values specified:

Item Torque Specification

22 20 Turns

18, 19 30 - 33 ft. Ibs. (40 - 45 Nm)
REAR DIFFERENTIAL
Oil Change
Tool List Qty.
RaAG . 1
Drain Pan .........ouoiiiiiecee e 1
RAtChet ... 1
SOCKEL, 1/27 .. 1
Torx Bit, T30 .. 1
Allen Wrench, 5mm .........ccooeiiiiiiiieeeeeee e, 1
Torque Wrench, ft. Ibs. ..., 1

NOTICE: The rear differential has two chambers; top
and bottom.

You may choose to remove the truck bed, side panel
and/or skid plate for full access to the rear differen-
tial fill and drain plugs See BODY on page 21.

1. Clean the areas around the fill and drain plugs with a
clean rag.

2. Remove the oil drain plug located on the bottom of
the differential and allow the oil to drain completely
(Ref. Fig. 13).

3. Replace the drain plug and tighten to 10 ft. Ibs. (14
Nm) torque.

4. Remove the fill plug.

664031
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5. Add 6.1 oz. (180 ml) of oil. See RECOMMENDED
LUBRICANTS AND FLUIDS on page 180.

6. Replace the fill plug and tighten to 10 ft. Ibs. (14 Nm)
torque. Check for leaks.

Rear Differential Oil Check

NOTICE: Check the rear differential oil in the upper
and lower chambers at the Initial Service and then at
the regular intervals indicated.

1. Remove the fill plug and inspect the oil in each
chamber for water or any other contamination. If the
oil is contaminated, it must be replaced.

Rear Differential Oil Replacement (Upper
Chamber)

Fig. 12 Fill and Drain Plugs

2. Remove the drain plug from the upper chamber of
the differential and allow the oil to drain completely.

3. Install the drain plug.
4. Remove the fill plug.

5. Add oil to full capacity or until the oil level is 3/8 - 1/2
in. (10 to 13 mm) below the bottom of the fill hole.

NOTICE: See RECOMMENDED LUBRICANTS AND
FLUIDS on page 180.

6. Install the fill plug.
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Rear Differential Oil Replacement (Lower
Chamber)

. Drain Plug

7 ki

Fig. 15 Fill Plug at Speed Sensor
4. Remove the speed sensor (Ref. Fig. 16).

5. Tofill the lower chamber to capacity, add an addi-
tional 22 oz. (650 ml) through the speed sensor hole.

Fig. 13 Drain Plug 6. Replace the speed sensor.

NOTICE: The rear differential is shown above with
the axle removed and the axle hole plugged.

1. Remove the drain plug from the lower chamber of
the differential and allow the oil to drain completely
(Ref. Fig. 14).

2. Replace the drain plug.

NOTICE: The lower chamber will be filled by adding
oil through the PTO fill plug, and then adding more
oil through the vehicle speed sensor to bring the
level to full capacity.

Fig. 14 Fill Plug

NOTICE: See RECOMMENDED LUBRICANTS AND
FLUIDS on page 180.

1. Remove the fill plug from the PTO (driver side of
vehicle) (Ref. Fig. 15).
2. Add oil until it is level with the bottom of the fill plug.

3. Install the fill plug.
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Rear Differential Replacement

Front of Vehicle

Rear Differential

Fig. 16 Rear Differential Mounting Brackets

Tool List Qty. To prevent injury caused by inad-

Wheel Chocks 4y & WARNING ver?ent move'r’ne)rlrg of the _difjl/’erential,
............................................................. a second person 's requ’red to sup_

FIOOr JACK ... .uuuiiiiiieieie e 1 port and assist in the removal of the differential.

Jack Stands.........oouvoiiiii e 4

RALCNEL ......cvceeeeeee e 1 1. Remove the rear seat, skid plate, side panels and

Socket, 13MM ..o 1 fender liner. See BODY on page 21.

Socket, 15MM ... 1 2. Remove the truck bed. See TRUCK BED on

WIEENCh, 13MM ... 1 page 53.

Wrench, 15mm ... 1 3. Remove the muffler and heat shields. See

PlEIS e 1 EXHAUST SYSTEM REMOVAL on page 125.

Screwdriver, Flat Tip, Large.......cccccceeiiiiiiiiiiiiieeeeee. 1 4. Remove the rear frame cross-member. See FRAME

Ratchet Strap ... 1 on page 39.

Torque Wrench, ft. Ibs. ..., 1

[ 011 AR 1
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

5.  Remove the CVT clutches, air hoses and belt. See 11. Remove the bolts (10 and 11) and nuts (12) that
CONTINUQOUSLY VARIABLE TRANSMISSION secure the shifter bracket (22) to the differential
(CVT) on page 107. brackets (1 and 9) (Ref. Fig. 17)(Ref. Fig. 20).

6. Remove the prop-shaft. See Prop-shaft Removal on 12. Disconnect the shifter linkage (Ref. Fig. 19) (Ref.
page 114. Fig. 20).

7. Lift and support the vehicle. See LIFTING THE
VEHICLE on page 19.

8. Remove the rear wheels. See Wheel Removal on
page 62.

9. Remove the CV shaft. See CV Shaft Replacement
on page 96.

. Disconnect the differential vent hoses

£

(Ref. Fig. 18).

Fig. 18 Shifter Linkage

j : Fig. 19 Remove Shifter Bracket
Fig. 17 Disconnect Vent Hoses 13. Disconnect the speed sensor wire (Ref. Fig. 22).
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17. Remove the bolt (5) and nut (6) from the lower differ-
ential mounting bracket (1).

Fig. 20 Disconnect Speed Sensor

14. Disconnect the differential lock wire (Ref. Fig. 21).
Fig. 22 Remove Differential Bracket

18. Remove the four bolts (17) and nuts (18) that secure

the driver side differential bracket (15) to the engine

stator cover (See Fig. 16)(See Fig. 22)(Ref. Fig. 25).

Fig. 21 Disconnect Differential Lock

15. Use a ratchet strap to secure the engine to the rear
upper ROPS crossbar for support.

16. Remove the bolts (5, 10 and 11) and nuts (6) that
secure the upper passenger side differential bracket
to the engine and differential (Ref. Fig. 17).

Fig. 23 Differential Mounting Bolts

19. Remove the bolt (25), washer and nut that secure
the differential to the rear engine mount (See Fig.
16)(Ref. Fig. 26).
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»

Front of Vehicle

|
Fig. 24 Rear Engine Mount

20. With the aid of an assistant, hoist the rear differential
up and out of the vehicle.
Instrument Panel

21. Installation of the differential is in the reverse order of Support Weldment
removal.

22. Tighten the hardware to the torque values specified:

Item Torque Specification Fig. 25 Shift Lever

5 33 - 37 ft. Ibs. (45 - 50 Nm)
10 33 - 37 ft. Ibs. (45 - 50 Nm)
1 33 - 37 ft. Ibs. (45 - 50 Nm)
17 33 - 37 ft. Ibs. (45 - 50 Nm)
25 50 - 53 ft. Ibs. (68 - 72 Nm)

Adjusting the Shift Lever Cable
Tool List Qty.
Wrench, 18Mm ... 2

Move the shift lever (2) through it's entire range from the
P (park) position to the H (high) position. If the shift lever
contacts the instrument panel in either the P or H position, Front of Vehicle
adjustment is required.

The shift lever cable (3) can be adjusted in or out at the
selector bracket by turning the jam nuts (19) (Ref. Fig.
27). If further adjustment is required, the rear of the cable

at the transmission can be adjusted (Ref. Fig. 28). Fig. 26 Shift Cable
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Notes:
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Notes:
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CONTINUOUSLY VARIABLE TRANSMISSION (CVT)

GENERAL

Power is transfered from the engine to the rear axle by
the Continuously Variable Transmission (CVT). The CVT
consists of two matched clutch units joined by a trans-
mission belt. The engine mounted primary clutch is a
centrifugal unit that responds to engine speed. The rear
axle mounted secondary clutch is a load sensing unit.

CLUTCHES

Primary Clutch

When the accelerator is pressed, the engine speed
increases which causes the cam weights within the cen-
trifugal primary clutch to move outward. This forces the
movable sheave inward. The transmission belt is
engaged by the clutch sheaves and begins to rotate. At
this point, the ratio between primary and secondary
clutch is approximately 3:1.

As the engine speed rises, the primary clutch sheave
continues to move inward forcing the transmission belt to
the outer diameter of the primary clutch sheaves which
increases the speed of the belt. The ratio is greatly
decreased and provides maximum speed.

When the accelerator is released, the engine speed
decreases and the cams exert less pressure on the mov-
able sheave, which is forced outward against the cams
by a compression spring. The transmission belt disen-
gages from the clutch sheave when engine speed is
reduced to the point where the cams exert less force
than the spring.

Secondary Clutch

The secondary clutch sheaves are closed at rest which
results in the transmission belt being held at the outer
diameter of the secondary clutch. The secondary clutch
has no weights but is held closed by a torsion spring
which is joined to the movable secondary assembly.

As the transmission belt starts to rotate, the secondary
clutch starts to rotate. As the speed of the primary clutch
increases and the belt starts to climb the sheaves, the
secondary clutch responds by being forced open in order
to permit the belt to ride lower in the secondary clutch
sheaves. The sheaves overcome the pressure exerted
by the torsion spring and cam.

As the secondary clutch slows, the belt rides lower in the
primary clutch sheaves. The secondary clutch compen-
sates by closing in response to the torsion spring and
cam.

664031
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Increased Load

When a vehicle traveling at governed speed begins to
climb a grade or is subjected to other increased load con-
ditions, a change in wheel speed is detected by the
clutch system and the transmission belt seeks a position
where it can achieve adequate friction to overcome the
load change. The belt moves outward on the secondary
clutch, which closes due to the torsion spring moving the
movable sheave against the torque ramps. The move-
ment of the transmission belt overcomes some of the
centrifugal force exerted by the cams in the primary
clutch. This forces the belt lower into the primary clutch
which increases the drive ratio. This ‘down shifting’
applies more torque to the rear axle without a significant
change to the engine speed.

Equilibrium

The CVT functions because the primary and secondary
clutches maintain equilibrium. Clutch sets are tuned to
the vehicle that they are designed to operate. Changes in
vehicle weight or desired performance characteristics
require that both clutches be tuned to the needs of the
vehicle and remain compatible with each other.
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

CVT Air
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CVT Belt
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Inlet
Clutch

Fig. 1 CVT Components
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CONTINUOUSLY VARIABLE TRANSMISSION (CVT)

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

CVT BELT

Tool List Qty.
TOrX Bit, T30 coveeeeiiiiieie e 1
Strap WIrenCh ......ooooiiiiiiiiiiieeeee e 1
Pry=Dar... ... 1
Screwdriver, Flat Tip........ooooviiiiieeeececeeeee e 1
Plastic Faced Hammer..........ccccooiiiiiiiiiiis 1
Socket, T0MM ..o 1
RatChet ... ..o 1
Strap WIrenCh ......ooooiiiiiiiiiiieeeee e 1
ClULCh PUIIET .. 1
Impact Socket, 22mm........ccccoooeiiiiiiiiiie e, 1
Impact Wrench ..., 1
Thread Locking Adhesive............cccceevviiiiiiieieiiiiine AR
Torque Wrench, ft. Ibs. ........coooiiiiiiiiiieeee e 1

To prevent the engine from inadver-
A WARNING tently starting, disable the electri-

cal system before attempting to
remove the CVT belt.

Be sure that the engine and exhaust components
are cool before attempting any service.

Do not allow fingers to become trapped between the
belt and clutch sheave.

Use only sockets designed for use with an impact
wrench. Never use a socket intended for use with
hand tools.

NOTICE: Do not use the brake and throttle at the
same time. Doing so may damage the CVT system
and impair functioning of the vehicle.

CVT Belt Break-in

The CVT belt break-in period is the first hour of operation
on each new belt.

During the CVT belt break-in period, follow the same
guidelines as described for engine break-in operation.
See Engine Break-In on page 118.

CVT Belt Inspection

The CVT is located under the driver side of the truck bed
(Ref. Fig. 2). Remove the bed, rear fender liner, side
panel and skid plate to access the clutch cover.

1.  Remove the air outlet and inlet hoses from the CVT
cover.

2.  Remove the CVT cover screws (17) and the CVT
cover to access the CVT belt.

3. Inspect the belt. The CVT belt will require service if
the vehicle has been operated in an extremely dusty
or muddy location, in which case it should be
washed with plain water. If the belt becomes frayed
or badly worn, it must be replaced.

664031
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Check and replace the CVT belt at the intervals indicated.
See SCHEDULED MAINTENANCE CHART on

page 178. See REPLACEMENT OF MAINTENANCE
ITEMS on page 180.

CVT Belt Replacement

With the vehicle on level ground, remove the CVT belt by
pulling the belt upward, causing the secondary clutch
sheaves to open and loosen the belt tension. The belt can
then be rolled off the secondary clutch (Ref. Fig. 3).

A new belt can be rolled on with the same method.

e —

Fig. 2 Removing the CVT Belt

Primary Clutch Removal

Tool List Qty.
TorxX Bit, T30 ..o 1
Screwdriver, FIat Tip ... 1
Strap Wrench ... 1
Pry Bar ... 1
Plastic Faced Hammer .............oooovvviiiiiiiiiieeeeeee. 1
Socket, TOMM ... 1
RatChet ... 1
Clutch PUller TOOI......ccooeeeeeeeeeeeeeeeeeeeeeee e 1
Impact Socket, 22mm ..........ccciiiiiiiiiii 1
Impact Wrench.........oooiiiii e 1
Thread Locking AdhesiVe .........cocoveviiiiiiiiiiiiiieen AR
Torque Wrench, ft. Ibs. .......oooiiiiiiicceeee e 1

NOTICE: To prevent damage to the clutch during
removal or installation, be careful not to damage the
machined surfaces of the clutch while using a pry
bar.

1.  Remove the CVT belt. See CVT Belt Replacement
on page 109.
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

2. Use a pry bar or a strap wrench to prevent the pri-
mary clutch from turning. Remove bolt (19), lock
washer (20), flat washer (23), clutch fan (22) and fan
washer (21) from the engine crankshaft (Ref. Fig. 4).

\\\

=
Clutch Removal
Tool

L Remove primary
clutch bolt.

Fig. 3 Primary Clutch Removal

3. Insert the clutch puller tool and tighten (clockwise)
which will remove the clutch from the engine crank-
shaft (Ref. Fig. 5).

Fig. 4 Clutch Tool

Primary Clutch Installation

NOTICE: To prevent damage to the clutch, be sure to
remove all grease from the body of the clutch.
Grease penetrating the seal may cause premature
clutch failure or belt slip.

1. Clean both the engine crankshaft and the primary
clutch bore. Slide the clutch onto the crankshaft.

2. Install the fan washer (21), clutch fan (22) flat washer
(23), lock washer (20) and bolt (19).

3. Use a strap wrench to hold the clutch when tighten-
ing bolt (19).

4. Tighten bolt (19) to the torque value specified:

ITEM NO TORQUE SPECIFICATION

19 68 - 72 ft. Ibs. (92 - 97 Nm)
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CONTINUOUSLY VARIABLE TRANSMISSION (CVT)

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Secondary Clutch Removal Secondary Clutch Installation
Tool List Qty. 1. Coat the rear axle input shaft with a light coat of anti-
Torx Bit. T30 1 seize compound and slide the clutch onto the shaft.
Screwdriver, Flat Tip......c.oceerieerrieceeeceeeeeeeeeene 1 2. Install the clutch bolt (18) and tighten to the torque
Strap WIENCh ....c.ooviiiiiiece e, 1 value specified:
Plastic Faced Hammer...........cccoooiiiiiiiiiiiiiieeee e 1
Socket, T0MM ..o 1 ITEM NO TORQUE SPECIFICATION
RatChet ... e 1
Strap Wrench ... 1 18 45 - 49 ft. Ibs. (61 - 66 Nm)
Impact Socket, 22mm........ccccoooiiiiiiiii e 1
Impact Wren-ch ........... T 1 Draining the CVT
Thread Locking AdhesiVe.........cccccoovviiieiiiiiiiiecenis AR
Torque Wrench, ft. IDS. ........oovovoiieeeeeeeeeeeeeeeee s 1 If water gets into the CVT, use
the following procedure to dry it
1. Remove the screws (17) that secure the clutch cover out before operating:

to the backing plate. Remove the clutch cover.

1. Park the vehicle on a level
2. Remove the CVT belt, O 1o o ve

surface and move the

3.  Remove the secondary clutch bolt (18), lock washer gear shifter to the P (park)
(30) and retaining washer (26). Slide the clutch from position.
the rear differential input shaft (Ref. Fig. 6). 2. Remove the drain plug

from the bottom of the
CVT cover.

3. Allow the water to drain completely.

4. After all of the water has drained out, replace the
drain plug.

5. Start the engine.

6. Allow the vehicle to idle for 20 - 30 seconds to
remove moisture from the clutch system.

7. Apply the brakes.
8. Move the gear shifter to L (low) range.
9. Test for belt slippage. If the belt slips, repeat the pro-

cess.
Remove secondary [T 10. Take the vehicle to your dealer for service as soon as

clutch bolt. R possible.

Remove secondary
clutch.

Fig. 5 Secondary Clutch Removal

664031 Repair and Service Manual 1
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Notes:

112 Repair and Service Manual 664031



Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

PROP-SHAFT

pe

Front of Vehicle

Grease
Fitting
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Fig. 1 Front and Rear Prop-Shaft
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PROP-SHAFT

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

GENERAL 5.  Remove the nut (4) and bolt (5) securing each side
f the mid-shaft bearing (3) to the fi Ref. Fig. 1
Power from the engine is transferred to the front differen- E)Ref'eFrg'zs).a earing (3) to the frame (Ref. Fig. 1)

tial by the use of a prop-shaft system.
6. Remove bolt (6) and lock nut (7) from the front of the
. : front prop-shaft (1) where it connects the front differ-
Prop-shaft Maintenance ential (See Fig. 1) (Ref. Fig. 3).
Check the U-joints at the ends of the prop-shafts for

excessive play or loose hardware.

Check the mid-shaft bearing for excessive play and for
smooth rotation.

Clean and lubricate the prop-shaft splines, U-joints and
bearings yearly or after the vehicle has been driven
through water deep enough to submerge the prop-shaft.
Grease fittings are provided at the rear U-joint of each
shaft. See RECOMMENDED LUBRICANTS AND FLU-
IDS on page 180.

The prop-shaft components must be serviced periodically
for optimum engine life and performance. See SCHED-
ULED MAINTENANCE CHART on page 178.

Prop-shaft Removal

Tool List Qty.

TorX Bit, T30 .o 1 :
RatChet ....oooieeeee e 1

Socket, 15MM...coo e 1

Wrench, 15mMm ... 1

Screwdriver, Flat Tip, Large........ccccccevviiiiieiiiiiieecee 1

RAG e 1

Wheel ChOCKS ....ooviviiieiiiicceeeee e 1

Torque Wrench, ft. IbS.......cccoiiiiiieee 1

1. Place the vehicle on a flat level surface.

2. Move shifter to the P (park position) and remove the
key from the vehicle.

3. Chock the wheels to prevent the vehicle from rolling.

4. Remove the skid plate. See Skid Plate Removal on
page 36.

Disconnect
front prop-shaft
from differential

Fig. 3 Disconnect Front Prop-Shaft

N

Slide front prop-shaft off the front differential.

Slide rear prop-shaft off of the rear differential (Ref.
Fig. 4).

©

Fig. 2 Mid-Shaft Bearing
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Disconnect
Rear Prop-Shaft

Fig. 4 Disconnect Rear Prop-Shaft

9. Remove the front and rear prop-shafts from the vehi-

cle.

10. Installation is the reverse of removal. Clean the prop-
shaft, gearbox and differential splines with a clean
rag. Apply anti-seize to the splines before installa-

tion.

11. Tighten the hardware to the torque values specified:

Item Torque Specification

4,5 45 - 50 ft. Ibs. (61 - 68 Nm)
6,7 12 - 16 ft. Ibs. (16 - 22)
664031

Repair and Service Manual
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PROP-SHAFT

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Notes:
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

ENGINE

= — W

Front of Vehicle

Fig. 1 Engine

Repair and Service Manual

664031



ENGINE

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

GENERAL

NOTICE: For detailed engine repair and service pro-
cedures, see Textron Motors Repair Manual
TD410035_RLF.

ENGINE DESCRIPTION

The engine is a four cycle liquid cooled, twin cylinder,
overhead valve unit. It incorporates pressure lubrication,
and a replaceable oil filter.

Engine Specifications
See GENERAL SPECIFICATIONS on page 173.

ENGINE BREAK-IN

Correct operation of the engine during the break-in period
is essential to the performance, reliability and life of the
engine.

The engine break-in period is:

« the first 5 operating hours of a new engine

» the first 5 operating hours of an engine that has been
completely disassembled

« the first few minutes until the engine is warm at each
operation

During these break-in periods, operate the vehicle in the
following manner:

*  Avoid engine speeds over 6000 rpm.
*  Avoid long periods of idle time.
*  Avoid long operating times at low engine speed.

*  Avoid long operating times at the same engine
speed.

*  Avoid long operating times with a full load.
*  Vary the engine speed during operation.

*  Apply quick bursts of acceleration after the engine
has warmed up.

ENGINE MAINTENANCE

Access the engine by raising or removing the truck bed
and/or removing the rear seat. Some service procedures
may require the vehicle to be lifted. See LIFTING THE
VEHICLE on page 19.
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ENGINE OIL

NOTICE: The use of an incorrect grade of engine oil
can damage the engine. Always use the recom-
mended grade. Do not mix engine oils of different
grades or viscosity.

NOTICE: Your engine features a dry sump lubrica-
tion system. Engine oil is pumped from the oil tank
into the engine while the engine is operating. When
the engine is turned off, some oil flows slowly from
the engine back into the oil tank. Check the oil level
immediately after turning off the engine.

Monitor the oil level. A rise in oil level can indicate
contaminants collecting in the oil sump or crank-
case. Change the oil immediately if the level begins
to rise. Monitor the oil level closely. If it continues to
rise, discontinue operation and determine the cause
of the oil level increase or take the vehicle to your
dealer.

Engine Oil Type and Capacity
See RECOMMENDED LUBRICANTS AND FLUIDS on
page 180.

NOTICE: Do not use special additives in recom-
mended oil.
Do not mix oil with gasoline.

Checking the Engine Oil Level

Tool List Qty.
Clean Cloth .......cooeeee i AR
The vehicle must be on a level surface.

1. Use acloth to clean the top of the oil tank and the top
of the dipstick. This is necessary to prevent debris
from falling into the oil tank.

2. Start the engine and let it run until it is warm (approx-
imately five (5) minutes).

3. Turn off the engine.
4. Remove the dipstick from the oil tank (Ref. Fig. 2).
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

'l Dipstick

Oil Tank

F|g 2 Engine Oil Tank and Dlpstlck

5. To getan accurate oil level reading, wipe the oil from
the dipstick and insert it back into the oil tank. Do not
tighten the dipstick.

6. Remove the dipstick from the tank again and check
the level. The oil level must be in the area between
the MIN and MAX markings on the dipstick (Ref. Fig.
3).

PR SR
_ir‘.o:.v&@o |

Fig. 3 Dipstick

NOTICE: The lack of oil or a low oil level can dam-
age the engine.

7. If the oil level is below the MIN line, add engine oil
into the dipstick hole until the level is between MIN
and MAX.

NOTICE: Excessive oil can damage the engine.

8. If the oil level is above the MAX line, pump out the
excessive oil with a siphon pump.

9.  When the level is correct, replace and tighten the
dipstick.

664031
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CHANGING ENGINE OIL AND FILTER

Tool List Qty.
RatChet ... 1
Socket, 13MM ... 1
Universal Strap Wrench..........ccccceeviiiiiiiiiiiiiieee 1
FUNNEL.....cco et 1
[ [T TR 1
Ol Drain Pan ......ccooieeeiiiieieeeeeeeeeeee e 1
Clean Cloth ........eceeeeeeieieiee e A/R
Torque Wrench, ft. IDS........ceveeeiiiiiiiiiiiiieeeeeeeee, 1

For maximum performance and longevity, replace the
engine oil after the first 20 hours of operation. After the
initial oil change, it must be changed per the Scheduled
Maintenance Chart. See SCHEDULED MAINTENANCE
CHART on page 178. See RECOMMENDED LUBRI-
CANTS AND FLUIDS on page 180.

Be aware that engine fluids may be
4 CAUTION hot and contact to the skin may

cause severe burns. Wear rubber
gloves to protect skin from exposure to the old oil.

Remove Engine Oil
1. Start the engine and let it run until it is warm.

2. Turn off the engine.

Wear protective gloves to prevent
& CAUTION scalding from hot engine oil.

3. Remove the engine oil.
a. Put a drain pan under the oil tank.

r

Fig. 4 Oil Tank Drain Plug and Seal
b. Remove the drain plug and seal (Ref. Fig. 4).

c. Allow the oil to completely drain from the tank
into the pan.

Seal

Drain Plug

Make sure you remove the correct
A WARNING (15Amp service) fuse to prevent the

engine from starting. Removing the
wrong relay or fuse can allow the engine to start
when the key is turned.
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

NOTICE: Starting the engine after the oil is drained
can cause serious engine damage.

5A (SPARE) | 15A (SPARE) [15A (SERVRLY)| 15A (FUEL) BRAKE
15A(DR [15A (BAT ENRly

BAT) RLY

5A (KEY SW) | 25A (FAN)

ACC BLCK RLY FUEL

MAIN RLY FANRLY

Fig. 5 Service Fuse

d. Remove the 15Amp service fuse in the main fuse
box under the driver seat. Removing this fuse will
interrupt the power supply circuit to the ignition
coil, injectors and O, sensor so that the engine
will turn over without starting (Ref. Fig. 5).

e. Turn the key to activate the starter for five sec-
onds. As the engine turns over, oil is pumped out
of the engine.

f. Let the oil drain until it stops and then repeat two
more times to remove the remaining oil from the
tank.

g. When all of the oil is pumped out of the tank,
replace the seal and reinstall the drain plug.
Tighten the plug to 13.3 - 14.8 ft.Ib (18 - 20 Nm).

Replace the Oil Filter

Qil Filter

2. Clean the engine sealing surface with a clean cloth
(Ref. Fig. 7).

—_—

o

Sealing Surface

A

Fig. 7 Oil Filter

3. Lightly coat the new oil filter seal with clean engine
oil.

4. Install the oil filter and tighten to 7.4 ft.Ib (10 Nm).

- | - Oil Filter Seal

Refill Engine Qil

1 ____— Dipstick

Oil Tank

Fig. 8 Add Oil

NOTICE: Do not overfill or under fill the engine. Low
or excessive oil can damage the engine.

The use of an incorrect grade of engine oil can dam-
age the engine. Always use the recommended
grade. Do not mix engine oils of different grades or
viscosity.

1. Add new engine oil into the dipstick hole. Install the
dipstick.

2. Replace the 15 Amp service fuse.
3. \Verify that the oil level is correct.
4. Clear the service counter for the service light.
Fig. 6 Replace Oil Filter 5. Clear the trouble codes.
Tool List Qty. 6. Test drive the vehicle and check for leaks.
Universal Strap Wrench...........ccooceiiiiiiii e, 1
Oil Drain Pan .......ooooiiiiiieiiiiiee e 1
Clean Cloth.........ooiiiiiiiie e A/R
1. Remove the oil filter with universal strap wrench
(Ref. Fig. 6).
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

AIR FILTER MAINTENANCE

The air filter must be serviced for optimum engine life and
performance. See SCHEDULED MAINTENANCE
CHART on page 178.

Air Filter Cartridge

‘ “
\.“.‘—;‘:“.‘:“«“-‘

&
S
‘\\

Fig. 9 Air Filter

NOTICE: Do not use petroleum solvents, pressur-

ized water, or compressed air to clean the air filter
cartridge. Doing so will damage the cartridge and

the engine.

The paper air filter cartridge is a dry unit. Do not use
oil on the cartridge.

1. Remove the seat bottom to access the air filter hous-
ing that is located below the driver seat.

2. Unlatch the cover to access the air filter cartridge.

3. Remove the filter from the housing (Ref. Fig. 9).

4. Inspect the filter. Replace if dirty or at the first sign of
filter paper deterioration. Light dust or debris may be
removed by lightly tapping out the dust. Do not use
compressed air on the filter.

5. Check for loose, clogged or damaged air intake
hoses.

6. If necessary, vacuum or wipe out any loose dirt or
debris from the air cleaner housing and cover.

7. Reinstall or replace the filter. Make sure the filter is
fully seated in the housing.

8. Replace the cover and secure with latches.
9. Replace the seat bottom.

SPARK PLUGS

Tool List Qty.
Allen Wrench, 5mm .........coovieeiiiiieeeie e 1
Spark Plug Socket, 16mm..........cccoociiiiiiiiiiieee, 1
RaAtChet ... .o 1
Ratchet EXteNSIioN ..........cueiviieeiiieeeeee e 1
Feeler Gauge .........ccoevieiiiiiiee e 1
Anti-seize Compound..........ccooviiieieiiiiiiie e A/R
Torque Wrench, ft. IS .......cooviiiiiiiieeee e 1

1. With the engine cool, remove and inspect the spark
plugs. See SCHEDULED MAINTENANCE CHART
on page 178.
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Fouled spark plugs are indicated by a wet, black appear-
ance. This could be caused by a dirty air filter element or
other restrictions in the air intake system. Incorrectly
adjusted valves, spark plug wires which are in poor condi-
tion or poor quality fuel could also contribute to the prob-
lem.

2. Clean and gap the spark plugs to 0.028 - 0.032"
(0.69 - 0.84mm) (Ref. Fig. 10). If a plug has been
burned beyond 0.032" (0.84 mm) or if the porcelain
insulator is cracked, both plugs should be replaced.

NOTE: See REPLACEMENT OF MAINTENANCE
ITEMS on page 180.

3. Lightly coat the threads with anti-seize compound.
4. Tighten spark plugs to 16.2 - 23.6 ft. Ibs. (22 - 32
Nm) torque.

Gap
0.028 - 0.032in. (0.69 - 0.84 mm)

s

Fig. 10 Spark Plug Gap

NOTICE: Do not sand blast spark plugs. Clean with
a scraper or a wire brush by hand, and wash in a
commercial solvent.

Use care not to over tighten the plug. Over tighten-

ing can damage the aluminum cylinder head
threads.

Spark Plug Inspection and Replacement

Wire Harness to
Ignition Coil
Connector

Fig. 11 Ignition Coils
Remove the spark plugs when the engine is cold.

1. Disconnect the engine from the power supply.

2. Disconnect the wire harness connectors from the
ignition coils (Ref. Fig. 11).
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ENGINE COMPRESSION TEST

3.

1.
12.
13.

122

Remove the bolts and washers securing the ignition
coils to the engine (Ref. Fig. 12).

T | Bolt

i — Ignition Coil

Fig. 12 Remove Ignition Coil

Pull straight up on the ignition coils to remove them
from the engine.

Remove the spark plugs with a spark plug socket
(Ref. Fig. 13).

S SparkPlug

Fig. 13 Spark Plug

If the electrodes are extremely sooty, clean carefully
with a wire brush.

Determine the condition of the spark plugs by check-
ing the gap with a feeler gauge. The gap must be
within the range indicated in the illustration.

»  If both spark plugs are within the range, reinstall

them.

« If the gap on either spark plug is not within the

correct range, replace both spark plugs with new
ones. Always replace spark plugs in pairs.

Apply a light film of ant-seize on the threads of the
spark plugs. Install the spark plugs and tighten to
16.2 - 23.6 ft.lb (22 - 32 Nm).

Insert the ignition coils.

. Replace the serrated washers with new ones. Install

the bolts, washers and serrated lock washers and
tighten t0 5.9 - 7.4 ft.Ib (8 - 10 Nm).

Reconnect the wire harness to the ignition coils.
Reconnect the power supply to the engine.

Clear the service counter for the service light (See
the HAVOC X Owner’s Manual).

Repair and Service Manual

A WARNING

Any fuel drawn into the cylinders
will be expelled through the spark
plug opening and could be ignited

by the ignition system or another source, resulting

in a fire.

Tool List Qty.
Heat Resistant GIOVES ..............ceiiiviiiiiieiieeeieee e, 1

e 11 N 1
Compression GaUGE ........cocuveeeeeiiiiiieeeeiiieee e eeiieee e 1
Spark Plug Socket, 5/8” ..........oooiviiiiiiiiiiee e 1
RAICNBT. ... e 1

To properly prepare for a compression test:

1.

Lift the entire vehicle. See THE SAFETY section for
the procedure to lift the vehicle.

Place the shifter in the P (park) position.

Run the engine until it reaches normal operating
temperature and then turn it off.

Remove the engine service fuse to disable the fuel
injectors, coils and the oxygen sensor.

Remove the air filter to eliminate the possibility of a
restricted air passage.

A good, well charged battery should be used. A weak
battery may not provide the correct cranking speed.

Install a compression tester. Follow the tester manu-
facturer’s instructions for use.

Turn the engine over. Make sure the reading is nor-
mal per the engine manual compression specifica-
tions. If the compression reading is low, check for
correct valve adjustment. If the valves are properly
adjusted, the cause may be valve damage or a head
gasket leak, etc. See Textron Motors Repair Man-
ual TD409135_RLF and Service Manual
TD409135_SHB.
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ENGINE REMOVAL

5\@
N <Q
\

Rear Differential

Front of Vehicle

Fig. 14 Engine Mounting Components
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Tool List Qty.
HOISE .o 1
RAtChEt ..o 1
Socket, T0MM. .o 1
Socket, TOMM. .o 1
Wrench, 19Mm .......ooooiiiicccee e 1

NOTICE: Hardware that is removed must always be
installed in its original position unless otherwise
specified. If torque values are not specified, refer to
the Torque Specifications Table. See TORQUE
SPECIFICATIONS on page 15.

Note the location of wires, wire ties and clamps
before removal. Always install them in their original
location. Use of masking tape to label wires is rec-
ommended.

To prevent the possibility of per-
& WARNING sonal injury, disconnect the nega-

tive (-) battery cable before
beginning engine removal procedure.

See the appropriate sections of this manual to remove or
disconnect the following components:

. Coolant Hoses - See COOLING SYSTEM on
page 133.

*  Oxygen Sensor - See EXHAUST SYSTEM
REMOVAL on page 125.

»  Shifter Cable - See Adjusting the Shift Lever Cable
on page 104.

Remove the lock nut (27), washer (25) and bolt (26) that
secure the engine to each side of the frame (Ref. Fig. 14).

The following step involves lifting
A WARNING substantial weight, and requires the
use of a hoist.

Use a hoist to remove the engine. With a person on each
side of vehicle, rotate and lean engine back, and carefully
maneuver engine out of vehicle.

Engine installation is the reverse order of removal.
Replace all lock nuts with new lock nuts.

Tighten the engine to the sub frame mounting hardware
to the torque specified below.

Torque Specification

- Truck Bed - See TRUCK BED REMOVAL on 26, 27 68721 Ibs. (92 - 98 Nm)
page 54.

* Rear Wheels - See Wheel Removal on page 62.

* Body Panels - See BODY on page 21.

»  Skid Plate - See Skid Plate Removal on page 36.

*  Prop Shaft - See Prop-shaft Removal on page 114.

*  Muffler and Exhaust - See EXHAUST SYSTEM
REMOVAL on page 125.

* Rear Frame Crossmember - See Rear Shock Tower
Brace Removal on page 41.

*  CV Shafts - See CV Shaft Replacement on page 79.

+  Oil Tank - See ENGINE on page 117.

*  Clutch - See CONTINUOUSLY VARIABLE TRANS-
MISSION (CVT) on page 107.

»  Transmission/rear Differential - See Rear Differential
Replacement on page 101.

Disconnect:

»  Battery Cables - See Battery Removal on page 147.

*  Fuel Line - See FUEL SYSTEM on page 139.

*  Main Wire Harness - See ELECTRICAL SYSTEM on
page 145.

«  Engine Ground Wire - See ELECTRICAL SYSTEM
on page 145.

»  Starter Wire - See ELECTRICAL SYSTEM on
page 145.

* Air Intake Hose - See AIR INTAKE on page 129.
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Front of Vehicle
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Fig. 15 Exhaust System
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ENGINE

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Tool List Qty.
SPring HOOK .....ocoiiiiiicceee e 1
RAtChEt ..o 1
Socket, 1OMM. ..o 1
Socket, TAMM. ..o 1
Wrench, 19Mm .......ooooiiiicccee e 1
Wrench, 17mMm .......ooooiiiiicceeee e 1
Wrench, 14mMm .......oooovviiiecccceee e 1
Torque Wrench, ft. IbS.......ccccoiiiiiiiiiee e, 1

The normal operating temperature
& CAUTION of the exhaust system is very high.

Never work around or attempt to
service any part of the exhaust system until it has
cooled.

NOTICE: Hardware that is removed must always be
installed in their original positions unless otherwise
specified. Non specified torque figures are as
shown in the table contained in GENERAL INFOR-
MATION & ROUTINE MAINTENANCE Section.

1.  Remove the truck bed from the vehicle. See TRUCK
BED REMOVAL on page 54.

2.  Remove the four springs (6) that secure the muffler

NOTICE: The exhaust header nuts (8) must be
torqued in three stages in a cross-pattern sequence
(See Fig. 16).

Driver

Passenger
Side

Side

Exhaust Manifold Torque sequence:
1st: 6 ft. Ibs. (8 Nm)
2nd: 12 ft. Ibs. (16.5 Nm)
3rd: 18 ft. Ibs. (24.5 Nm)

Fig. 16 Exhaust Manifold Installation

9. Install the exhaust header and muffler in the reverse
order of removal. Use new gasket (9). Tighten the
hardware to the torque values specified.

Torque Specification

, 10, 17 11-15ft. Ibs. (15 - 20 Nm)
(2) to the exhaust header (1) (Ref. Fig. 15).
3. Remove the bolt (10), washer (15) and nut (17) that
secure the muffler to the rear of the frame.
4. Remove the bolts (10), washers (15) and bolts (17)
that secure the muffler (2) to the support bracket (3).
Remove the muffler from the vehicle.
5. Disconnect the oxygen sensor (4).
6. Remove the nuts (8) that secure the exhaust header
(1) to the engine. Remove the manifold and gaskets
(7) from the engine.
NOTICE: When replacing the exhaust header (1),
new exhaust gaskets (7) must be used.
7. Install new exhaust manifold gaskets (7) onto the
engine studs.
8. Place the exhaust header onto the engine studs.
Secure the manifold to the engine with nuts (8).
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Notes:
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Notes:

128 Repair and Service Manual 664031



Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

AIR INTAKE

Blow-By
Hose Oil Tank

\Cd

Front of Vehicle

Cross Member
B-Pillar

Air Filter
Access Panel

Air Intake
Hose

Cover

Air Filter
Housing

Fig. 1 Air Intake Components
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ENGINE AIR INTAKE

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

ENGINE AIR INTAKE

NOTICE: Hardware that is removed must always be
installed in its original position unless otherwise
specified. If torque values are not specified, refer to
the Torque Specifications Table. See TORQUE
SPECIFICATIONS on page 15.

Air Filter Maintenance

The air filter must be serviced for optimum engine life and
performance. See SCHEDULED MAINTENANCE
CHART on page 178.

Air Filter
Cartridge

Fig. 2 Air Filter

NOTICE: Do not use petroleum solvents, pressur-

ized water, or compressed air to clean the air filter
cartridge. Doing so will damage the cartridge and

will damage the engine.

NOTICE: The paper air filter cartridge is a dry unit.
Do not use oil on the cartridge.

1. Remove the access panel located behind the driver
side seat (Ref. Fig. 1).

2. Unlatch the cover to access the air filter cartridge
(Ref. Fig. 3).

3. Remove the filter from the housing (Ref. Fig. 2).

4. Inspect the filter. Replace if dirty or at the first sign of
filter paper deterioration. Light dust or debris may be
removed by lightly tapping out the dust. Do not use
compressed air on the filter.

5. If necessary, vacuum or wipe out any loose dirt or
debris from the air cleaner housing and cover.

6. Check for loose, clogged or damaged air intake
hoses.

7. Reinstall or replace the filter. Make sure it is fully
seated in the housing.

8. Replace the cover and secure with latches.
9. Replace the access panel.
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Air Filter
Housing

Fig. 3 Air Filter Housing

Air Filter Housing Removal

Tool List Qty.
Screwdriver, FIat Tip .....ooooviiiiiecceceeee e, 1
RatChet..... ... 1
Socket, TOMM .c..ee e 1
Wrench, T0mMM.. ... 1

To remove the air filter housing:
1.  Remove the air filter access panel.

2. Loosen the air hose clamps and slide the hoses off of
the housing (Ref. Fig. 1)(Ref. Fig. 3).

3. Remove the two bolts (5) that secure the housing to
the mounting bracket.

4. Remove the housing.
5. Installation is the reverse of removal.
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Notes:
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Notes:
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

COOLING SYSTEM

Coolant . Coolant Reservoir
Reservoir Mounting Bracket

Part of Frame

Constant
Bleed Line

Part of Frame

Radiator Fan Assembly

Overflow/
To Radiator ” Bleed Line

Front of Vehicle

To Radiator

Coolant
Lines

To Radiator

A

Fig. 1 Cooling System Components
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COOLING SYSTEM

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

COOLING SYSTEM

NOTICE: Hardware that is removed must always be
installed in its original position unless otherwise
specified. If torque values are not specified, refer to
the Torque Specifications Table. See SCHEDULED
MAINTENANCE CHART on page 178.

Coolant

The use of incompatible coolant will cause insufficient
cooling of the engine. Combining different coolants can
trigger a chemical reaction and cause loss of effective-
ness. The recommended coolants listed have been
tested for compatibility by the engine manufacturer. Verify
compatibility of any coolant not recommended in the list
before use. See RECOMMENDED LUBRICANTS AND
FLUIDS on page 180.

Adding tap water to the coolant will
& CAUTION cause mineral deposits to accumu-
late in the system. This can cause
reduced coolant flow and lead to overheating the
engine.
An incorrect mixing ratio reduces the cooling capacity.
When topping off coolant, do not change the mixing ratio.

The engine coolant is a 50/50 mixture of anti-freeze and
distilled water.

The vehicle requires Ethylene Glycol coolant that is sili-
cate and nitrate-free and suitable for aluminum engines:

See GENERAL SPECIFICATIONS on page 173. See
RECOMMENDED LUBRICANTS AND FLUIDS on
page 180.

Reservoir Coolant Level

Correct
Level

Fig. 2 Coolant Reservoir
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Check the coolant level when the engine is cold.

1. Verify that the coolant level in the reservoir is
between the MIN and MAX lines (Ref. Fig. 2).

2. If the level is below the MIN line, add coolant.
3. Remove the cap from the coolant reservoir.

4. Add coolant until the level is between the MIN and
MAX lines.

5. Replace the cap.
6. Start the engine and allow it to idle for 10 seconds.
7. Recheck the level to make sure it is correct.

NOTICE: If coolant runs low often, or if the coolant
reservoir runs completely dry, check for leaks within
the cooling system.

Radiator Coolant Level

Radiator Cap

=2

{
~—/
5% V

//

Fig. 3 Radiator Cap

NOTICE: The following procedure is only to be used
for filling a radiator that has not run completely dry.
Refer to coolant replacement if the radiator has
been completely emptied.

If the coolant reservoir has run dry, the coolant level
in the radiator must be checked.

Steam from the radiator can cause
& WARNING burns if the pressure cap is

removed when the engine is warm
or hot. Do not remove the radiator pressure cap
while the engine is warm of hot. Always allow the
engine to cool before removing the pressure cap.

Check the coolant level when the engine is cold.

1. Slowly remove the radiator pressure cap (Ref. Fig.
3).

2. Observe the coolant level through the opening. The
coolant level should be level with the filler neck.

3. Use a funnel and slowly add coolant if it is low.

NOTICE: Make sure the engine speed is held at 1900
- 2200 rpm for 15 - 20 seconds so the water pump
has enough force to push all the air out of the sys-
tem. If the engine is allowed to idle, the water pump
seal and valve shaft seals can be damaged.
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COOLING SYSTEM

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

4. Run the engine at 1900 - 2200 rpm for 15 - 20 sec-
onds to push the air out of the system.

5. Reinstall the radiator cap.

Coolant Replacement

Tool List Qty.
B =10 [ = o [ 1
PlIEIS e 1
FUNNEI oo 1

To prevent serious burns, do not
A WARNING remove the radiator cap when the

engine is hot. Allow the engine and
coolant to cool before servicing.

1. Place a drain pan under the radiator.
2. Remove the radiator cap.

3. Use pliers to remove pressure from the lower radia-
tor hose clamp while sliding the clamp away from the
hose connection (Ref. Fig. 4). Carefully pull the radi-
ator hose off the lower radiator outlet. Allow the cool-
ant to drain into a drain pan.

¥ ’
Fig. 4 Remove Lower Radiator Hose

4. After the coolant has drained, reconnect the lower
radiator hose and clamp.

5. Chock the rear wheels. Lift and support the front of
the vehicle as shown in the SAFETY section.

6. Disconnect the coolant bleed/overflow line from the
top of the radiator on the passenger side.

7. Route the bleed/overflow line as low as possible into
a waste container.

8. Add fresh coolant mix to the radiator until a steady
stream of coolant flows into the waste container with-
out bubbles.

9. Connect the bleed/overflow line to its original posi-
tion at the top passenger side of the radiator.

10. Fill the coolant reservoir to the MAX line.

11. Remove the jack stands and lower the front of the
vehicle per the SAFETY section.

664031
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12. Start the engine and allow the engine to warm up.

Make sure the engine speed is held
& CAUTION 11900 - 2200 rpm for 15 - 20 sec-

onds so the water pump has
enough force to push all the air out of the system. If
the engine is allowed to idle, the water pump seal
and valve shaft seals can be damaged.

13. Run the engine at 1900 - 2200 rpm for 15 - 20 sec-
onds to push the air out of the system.

14. If the coolant level drops in the radiator (when the
thermostat activates), add more coolant until full.

15. Replace the radiator cap.
16. Add additional coolant to the reservoir as required.
17. Check for leaks.

Coolant Reservoir Removal

Tool List Qty.
RatChet .. ... 1
Socket, TOMM .. ..ueie e 1
Wrench, 10mMmM ..o 1
BUCKEL ... .o, 1
Coolant Coolant Reservoir

Reservoir Mounting Bracket

Fig. 5 Coolant Reservoir Removal
1. Drain the coolant from the reservoir.

2. Remove the coolant hose from the bottom of reser-
VOIr.

3. Remove the bolts (17) that secure the reservoir to
the mounting bracket mounting bracket (Ref. Fig. 5).

4. Remove the reservoir.
5. Installation is the reverse order of disassembly.

Radiator and Cooling Fan

Do not install unauthorized accessories in front of the
radiator or behind the cooling fan that could obstruct or
deflect air flow. Interference with air flow can lead to over-
heating and cause engine damage.
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Proper radiator maintenance is important to help prevent
engine damage or failure. Check and clean the radiator
fins at the intervals indicated. See SCHEDULED MAIN-
TENANCE CHART on page 178.

NOTICE: Do not use a high pressure hose to wash
the vehicle. Water from a high pressure hose could
damage the radiator cooling fins.

Radiator Removal Radiator

Tool List Qty.

Drain Pan.........oooiiiiie s 1 |

PIIEIS ettt ettt 1 I J Remove bolts
RaAtChet ... 1 Fan and (two per side)
SOCKEE, TOMM ..ot 1 Shroud

WEFENCH, TOMIM ettt 1 Assembly

FUNNEL...c.coeeeeeeeee e 1

1. Allow the engine and cooling system to cool.

2. Remove the cowl from the vehicle. See Cow/
Removal on page 22.

3. Remove the constant bleed line from the spout
located above the upper radiator hose connection
(See Fig. 8).

4. Remove the lower coolant hose and drain the cool-
ant. See “Coolant Replacement” on page 137.

5. Use pliers to remove pressure from the upper radia-
tor hose clamp while sliding the clamp away from the
hose connection (Ref. Fig. 7). Carefully pull the radi-
ator hose off of the upper radiator outlet

6. Remove the coolant reservoir. See Coolant Reser-
voir Removal on page 135.

7. Remove the bolts securing the front fuse block to the
vehicle. Move the fuse block out of the way (Ref. Fig.
7).

8. Disconnect the wire from the radiator fan (Ref. Fig. ‘ \
7). S /A\ Disconnect

9. Remove the four bolts (15) securing the fan assem- A ' g Fan Wire
bly to the radiator (Ref. Fig. 6). Lift the fan assembly
out of the vehicle. Be careful not to damage the radi-
ator fins.

Fig. 7 Fuse Block
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LTI eP
L i

Hose Clamp

Bleed/ovrflow
/| Spout

Fig. 8 Remove Radiator Hoses

10. Remove the two bolts (8) and nuts (10) that secure
the radiator to the frame (Ref. Fig. 9). Lift the radiator .
up and out of the vehicle. Fig. 9

11. Installation is the reverse of disassembly.

Remove [

Thermostat and Water Pump
See Engine Manual TD410035_RLF.

Radiator

.......
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Notes:
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

FUEL SYSTEM

Schrader

.

Front of Vehicle

Fig. 1 Fuel System Components
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FUEL SYSTEM

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

GENERAL

NOTICE: Hardware that is removed must always be
installed in its original position unless otherwise
specified. If torque values are not specified, refer to
the Torque Specifications Table. See TORQUE
SPECIFICATIONS on page 15.

An electric fuel pump (3) supplies fuel from the fuel tank
(2) to the engine injection system through the fuel line (9)
(See Fig. 1). The fuel filter is located in the fuel tank along
with the fuel pump.

FUEL

To prevent serious injury or death
& WARNING resulting from a possible explo-

sion, do not smoke near the fuel
tank or refuel near open flame or electrical items
that could produce a spark.

Always wear safety glasses while refueling to pre-
vent possible eye injury from gasoline or gasoline
vapor.

When refueling, inspect the fuel cap for leaks or
breaks that could result in fuel spillage.

Do not handle fuel in an area that is not adequately
ventilated. Do not permit anyone to smoke in an
area where vehicles are being fueled.

The fuel tank cap (6) is located on the right side of the
vehicle. Fill the tank with fresh, 87 octane (minimum) gas-
oline. See RECOMMENDED LUBRICANTS AND FLU-
IDS on page 180.

Do not use fuel with ethanol content greater than 10% or
methanol (MTBE) greater than 15%.

Do not mix oil with gasoline.

NOTICE: Some fuels, called oxygenated or reformu-
lated gasoline, are gasoline blended with alcohols
or ethers. Excessive amounts of these blends can
damage the fuel system or cause performance prob-
lems. If any undesirable operating symptoms occur,
use gasoline with a lower percentage of alcohol or
ether.

Do not over fill the fuel tank. Allow adequate space for the
expansion of gasoline.

FUEL SYSTEM SERVICE

A clogged or kinked fuel line can be
& WARNING a safety hazard if fuel leaks onto a
hot engine.

Tests that involve fuel flow should be avoided if
possible. If a test to determine fuel/vapor presence
or flow is required, the ignition system must be dis-
abled to prevent an ignition spark that could ignite
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the fuel/vapor. Never permit smoking or an open
flame in an area that contains fuel/vapor. Clean up
all fuel spills immediately.

Never attempt to repair a damaged or leaking fuel
tank. It must be replaced.

Disconnect the negative (-) battery cable before ser-
vicing the fuel system.

The fuel tank (2), fuel line (9), vent tube (12) and fuel tank
cap (6) should be checked frequently for leaks, clogs or
damage (See Fig. 1).

Fuel Pressure

The fuel pressure can be checked with a fuel pressure
gauge at the schrader valve on the fuel rail (Ref. Fig. 1).
The pressure should read between 56 and 60 psi.

o

Fig. 2 Fuel Pump and Filter Assembly

Fuel Tank Removal

Tool List Qty.
RatChet..... oo 1
TorX Bit, T30 ....ooiieeieeeeeeeeeeee e 1
Drain Pan ... 1
SIPhON PUMP ..o, 1
Fuel Container ..........ceeeeeeieieeeeeeeeeeeeeeeeee 1

1. Disconnect the negative (-) battery cable with an
insulated wrench.
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

2. Remove the side panels, cup holder, prop-shaft cov-
ers, seat wrap panel, rear seat and rear seat frame.
See the BODY and FRAME sections.

3. Remove the fuel from the tank with a siphon pump
that is safe for use with gasoline.

NOTICE: Always dispose of fuel safely.

4. Press the tab to disconnect the fuel pump wire

Fig. 3 Fuel Pump Wire

Fuel Line
Connector

Fuel Pump
Wire

ress button
to disconnect.

Fig. 4 Fuel Tank Connections

5. Disconnect the fuel line from the tank by pressing the
button on the fuel line connector while pulling the
connector away from the tank (See Fig. 4). Plug the
fuel line to prevent fuel leakage.

6. Disconnect the vent tube (See Fig. 5).

664031
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Fuel Vent
Tube

Fig. 5 Fuel Vent
(See Fig. 6).

7. Remove the hold down straps

Fig. 6 Fuel Tank Removal

8. Remove the fuel tank.
9. Installation is in reverse order of removal.

NOTICE: Make sure that the fuel line and vent line
are not kinked or restricted by wire ties, etc.

Fuel Pump Assembly
Tool List Qty.
Strap Wrench ... 1

NOTICE: The electric fuel pump, fuel filter, float and
fuel gauge sending unit are integrated into one com-
plete assembly (See Fig. 2). If any of these compo-

nents fail, the complete assembly must be replaced.

1.  Remove the fuel tank. See Fuel Tank Removal on
page 140.

2.  Remove the pump assembly (3) by removing the
hold-down ring (4) and gasket (5) (See Fig. 1).

3. Pull the fuel pump assembly up and out of the fuel
tank.

4.  With the fuel pump assembly removed, inspect the
hold-down ring seal (5) for damage. Replace as nec-
essary.

5. Installation is in the reverse order of disassembly.
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Carbon Canister Replacement

Tool List Qty.
RaAtCNet ... .o 1
Ratchet EXteNSION .......cooveiiieeeeeeeeeeee e 1
Socket, TOMM ..o 1

1. Pushin the release button on the connector on hose
(4) from the top of the carbon canister and discon-
nect.

2. Pushin the release button on the connector on hose
(6) from the top of the carbon canister and discon-
nect.

3. Disconnect hose (7) from the canister.

4. Remove two screws (9) that secure the carbon can-
ister bracket (2) to the vehicle frame.

5. Remove the bracket and carbon canister from the
vehicle.

6. Replace with a new carbon canister in the reverse
order of removal.

NOTICE: Make sure the tab located on the carbon
canister aligns with the slot in the canister mount-
ing bracket during canister installation.

664031 Repair and Service Manual
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Notes:
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

ELECTRICAL SYSTEM

MAIN HARNESS

Power Supply
Tool List Qty.
DVOM ...ttt 1

1. Check for loose wires at each terminal connection
or worn insulation and bare wires touching the
frame.

NOTICE: Bare wires may cause a short circuit.

If DVOM readings indicate a faulty wire, it is recom-
mended that the condition of the terminals and wire junc-
tion be examined. A faulty wire must be replaced.

2. Check the condition of the 12V battery.

Check for adequate battery voltage (nominal 12
VDC) by setting DVOM to 30 VDC range and place
the red probe (+) on the battery post with the RED
wire attached. Place the black probe (-) on the bat-
tery post with the black (BLK) wire attached. A read-
ing of 11 VDC or greater indicates adequate battery
condition. No reading indicates:

a. a poor connection between the probes and the
battery terminals.

b. a faulty DVOM. A voltage reading below 11 volts
indicates poor battery condition and the battery
should be recharged before proceeding with the
test.

NOTICE: Due to the resistance of the wires involved
within the harness, voltage readings may be some-
what lower than battery voltage. A reading of 1 volt
below battery voltage is acceptable.

3. Check the power wire.

Firmly attach the black probe (-) to the battery post
with the BLACK wire attached and the red probe (+)
to the power RED wire terminal at the starter. A
reading of battery voltage indicates that the power
wire is in good condition.

4. Check the starter.

Inspect the starter for continuity and functionality.
replace if required.

NOTICE: The power wire supplies power to the fuse
block.

5. Check fuses.

Visually inspect the fuses. Check continuity if neces-
sary. Replace if required.
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NOTICE: Use of fuses with incorrect ratings can
damage electrical components.

Circuits and Controls

The electrical system is a 12 volt negative ground system
consisting of:

*  battery

e stator

*  voltage regulator
*  solenoid controller
e starter

» fuses and relays

*  key switch

These components comprise the starting and charging
circuits.

To prevent injury or death from
& WARNING inadvertent movement of vehicle,
all tests performed requiring the
starter or the engine to rotate must be performed
with the vehicle lifted or the shifter placed in the P
(park) position or the drive belt must be removed.

Follow the lifting procedure in SAFETY Section of
this manual.

Testing Engine Starting Circuit
Tool List Qty.

If the engine does not start, proceed as follows:

1.  Check the battery for a voltage reading 12.2 and
12.5 volts. Inspect for loose or dirty battery post con-
nections.

2. Check for blown fuses. Replace if necessary.
3. Check for loose wires at all terminal connections.

4. Check the complete electrical system for correct cir-
cuitry.

5. Inspect for worn insulation or bare wires touching
the frame. Bare wires will cause a short circuit.

6. Check for continuity through the key switch. Refer to
the FAULT TESTING section.

7. Check the starter operation.
a. Turn the key switch to the ON position.

b. Place the DVOM (set to appropriate DC volts
scale) negative (-) probe on terminal A of the
starter. Place positive (+) probe on terminal B.
The DVOM should indicate approximately 12V.
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c. Turn the key to the START position. The DVOM
will indicate “0” voltage if the starter contacts are
closed.

d. If“0” voltage is not indicated while the key is
turned to the START position, replace the starter.

VOLTAGE TEST FOR BATTERY

Hydrogen gas formed during bat-
& WARNING tery charging is explosive and can

cause personal injury or death.
Avoid any electrical spark or open flame near bat-
tery.

NOTICE: If the temperature of the battery or the
ambient temperature is below 60° F (15° C), the
capacity of the battery will be less. It will require
more time to charge.

A cold battery will build up voltage and more rapidly
reduce the charging rate.

Batteries that are new or have been stored must be fully
charged before being tested or placed in vehicle.

NOTICE: Do not overcharge the battery.

Battery voltage can be checked using a voltmeter. Attach
the negative (-) lead of the DVOM to the ground terminal
of the battery. Attach the positive (+) lead to the positive
battery terminal. The voltage reading should be 12 volts
or above. If the reading is below 12 volts, the battery
requires either charging or replacement.

BATTERY

The HAVOC X has a sealed battery, which requires no
maintenance except to keep it corrosion-free, and to test
for functionality.

The sealed battery is filled with electrolyte and sealed at
the factory. Never pry the seal strip off, or add fluid to the
battery.

Inspect the battery terminals at the intervals indicated in
the Scheduled Maintenance Chart. Clean and tighten as
needed.

Battery Cleaning

Use insulated wrenches to prevent
& WARNING direct contact of a wrench with the

battery terminals. Direct contact of
a bare wrench with the battery terminals can cause
an explosion resulting in severe injury or death.

Always wear eye protection when
& CAUTION charging the battery.

To decrease the risk of damage to electrical components
surrounding the battery while cleaning, do not use a pres-
sure washer.
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1. Remove corrosion with a wire brush.
2. Wash with a solution of:
* 1 tsp. (5 ml) baking soda
1 cup (236 ml) water
3. Rinse with tap water and dry with shop towels.

4. After the battery is clean and dry, coat with a com-
mercially available battery terminal spray.

Battery Charging

Do not overcharge the battery.
& WARNING Overcharging the battery can cause
overheating and possible explosion,
resulting in severe injury or death.

NOTICE: Use a battery charger that is designed for
charging sealed batteries.

Keep battery fully charged.

Heavy use of accessories can drain the battery and
leave insufficient charge to start the vehicle.

The sealed battery is a 12 Volt starter battery that sup-
plies power to the starter and accessories. A starter starts
the engine and an internal generator charges the battery
while the engine is running. Due to heavy use of accesso-
ries, the battery can become discharged even if the
engine is running and the generator is operating.

It is important to keep the battery fully charged. Since the
battery is sealed, a voltmeter or multimeter is required to
check voltage.

1. Check the battery voltage with a voltmeter or multi-
meter.

« If the voltage measured is 12.8 V or higher, the
battery is fully charged and requires no further
action.

» If the voltage measured is less than 12.8 V,
recharge the battery.

2. Charge the battery with a charger designed for
sealed batteries. Follow the instructions supplied
with the manufacturer of the charger.

Battery Storage

NOTICE: A battery will self-discharge over time. The
rate of discharge varies depending on ambient tem-
perature, age and condition of the battery. Check
the battery each month during storage and charge
as needed to maintain full charge.

A full charge will prevent the battery from freezing
in winter conditions.

If the vehicle is going to be out of operation for three (3)
months or longer, do the following:

664031



ELECTRICAL SYSTEM
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Remove the battery from the vehicle.
Make sure the battery is fully charged.
Store it out of the sun, in a cool, dry place.

Check battery voltage each month during storage
and recharge as needed to maintain a full charge.

DN~

Battery Removal

/ Front of Vehicle

Fig. 1 Battery
Tool List Qty.
Insulated Wrench, 1/27 ... 1
SOCKEt WIENCN ... 1
Socket, T3MM . 1
Wrench, 13mMmM ... 1

1.  Remove the rear seat bottom.

2. Use an insulated wrench to remove bolts (10) and
washers (11) that secure the battery cables (8 and 9)
to the battery (1) (Ref. Fig. 1).

3.  Remove the bolt (5) and nut (6) from the battery tray
(3). Remove the battery hold-down bracket (2).

4. Lift the battery up and out of the vehicle.
5. Installation is the reverse order of removal.

664031
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LIGHTS

»  Clean the lights frequently to maximize visibility.
*  Replace burned out bulbs promptly.

*  Always make sure the headlights are adjusted prop-
erly.

Do not operate this vehicle at night
A WARNING or in low light if any bulbs are

burned out. Poor lighting reduces
visibility that could cause an accident resulting in
severe injury or death.

Headlight Bulb Replacement

Tool List Qty.
Screwdriver, Flat Tip ..., 1
& CAUTION Light components can get hot if

they have been in operation. Allow
the lights to cool before servicing to
prevent burns to the skin.

Disconnect the LED headlight assembly from the
wire harness.

Remove the three adjustment screws (25) and
springs (23) that secure the headlight assembly to
the vehicle (Ref. Fig. 2).

Headlight
Assembly

Fig. 2 Headlight Bulb Replacement

3. Secure the replacement headlight assembly in place
with the three adjustment screws (25) and springs
(23).
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4. Connect the headlight wire to the wire harness.
5. Adjust the headlight beam (See below).

Headlight Beam Adjustment
Tool List Qty.
Screwdriver, FIat Tip....ccoovvieeiiiieeeeceeeceeeeeeee e, 1

1. Park the vehicle on a flat surface adjacent to a verti-
cal wall. The front of the vehicle should be approxi-
mately 25 ft. (7.6 m) from the wall (Ref. Fig. 3).

2. Measure the distance from the ground to the center
of the headlight.

Mark the wall at the measured height.
Turn the key to the ON position.

o 0k w

With a rider sitting in the vehicle, the brightest part of
the headlight beam should be 8 in. (20 cm) below the
mark on the wall.

7. Check both headlights in low and high (if equipped)
beam settings.

8. If a headlight needs to be adjusted, remove three
plastic rivets (25) and the rear cover (23).

9. Locate the three adjustment screws (25) in the back
of the headlight (See Fig. 2). Turn the screws to
adjust vertically and horizontally.

10. Repeat steps until the headlight is properly adjusted.

11. Replace cover (23) and secure with plastic rivets
(25).

Headlight center line

Top of beam —»
4in. (10 cm)
below center line

Fig. 3 Headlight Beam Adjustment

Brake Light Bulb Replacement
Tool List Qty.
Screwdriver, Flat Tip ...cccoeeee e 1

Light components can get hot if
& CAUTION they have been in operation. Allow

the lights to cool before servicing to
prevent burns to the skin.
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Press the headlight switch to activate the headlights.

NOTICE: Do not touch a halogen bulb with bare fin-
gers. Oil from skin leaves a reside that causes a hot
spot and will diminish the life of the bulb.

Fig. 4 Brake Light

1. Remove the four plastic rivets (26) that secure the
back cover (27) to the back of the light (Ref. Fig. 4).
Remove the back cover.

Rotate the bulb and pull it from the light housing.
Disconnect the bulb from the wire harness.
Connect the new bulb to the wire harness.

Insert the bulb and turn to secure in place.

Install the cover and secure with the plastic rivets.

IR I

Information Display Removal

Instrument Panel

Front of Vehicle

Fig. 5 Information Display
Tool List Qty.
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= (o] [ 1
TOrX Bit, T30 e e 1

1. Disconnect the harness from the back of the infor-
mation display (16).

2. Remove screws (17) that secure the information dis-
play to the instrument panel (Ref. Fig. 5).

3. Installation is the reverse order of removal.

Engine Control Unit (ECU)

Seat
Closeout

Fig. 6 Engine Control Unit (ECU)

Tool List Qty.
RatChet ... 1
TOrX Bit, T30 e e 1

1. Disconnect the harness from the bottom of the
engine control unit (ECU) (1).

2. Remove the bolts (3) and nuts (2) that secure the
ECU to the seat closeout panel (Ref. Fig. 6).
Remove the ECU.

3. Installation is the reverse order of removal.

664031 Repair and Service Manual
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Fig. 8 Dash Electrical Components
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Front of Vehicle

Part of Seat Frame

@ Starter Motor Front of Vehicle

Cable

Fig. 9
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Voltage Regulator Removal

Tool List Qty.
Wrench, Insulated, 1/2” .......coooueveeeieiieeee e, 1
=) (0] 1< R 1
Socket, TOMM ..o 1
Wrench, T0MM . ... 1

1. Using an insulated wrench, disconnect the wire from
the voltage regulator (2) from the negative (-) battery
terminal.

2. Disconnect the remaining wires from the wire har-
ness.

3.  Remove bolts (3), washers (4) and nuts (25) that
secure the voltage regulator (2) to the rear seat
frame. Remove the voltage regulator.

4. Installation is in the reverse order of removal.

Starter Relay Removal

Tool List Qty.
RaAtCNet ... e 1
Socket, TOMM ... 1

1. Remove the nuts (25) securing the starter motor
wires to the starter relay (5). Remove the wires from
the relay terminals.

2.  Remove the bolts (26) that secure the starter relay
(5) to the rear seat frame. Remove the starter relay.

3. Installation is in the reverse order of removal.

Solenoid Controller Removal

Tool List Qty.
RatChet.... .o 1
Socket, T5MM ..o 1
Screwdriver, Phillips Head.................ccoooeiiiiiiiennnen. 1

1. Disconnect the wire from the solenoid controller (6).

2.  Remove screws (7), washers (9) and nuts (8) that
secure the solenoid controller (6) to the rear seat
frame. Remove the solenoid controller.

3. Installation is in the reverse order of removal.

664031 Repair and Service Manual
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WIRING DIAGRAMS
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Fig. 10 Rear Harness
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ELECTRICAL SYSTEM

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.
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ELECTRICAL SYSTEM

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.
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ELECTRICAL SYSTEM

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.
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ELECTRICAL SYSTEM

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.
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FAULT TESTING

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

FAULT TESTING

General

To effectively troubleshoot the electrical circuits that
include the headlights, brake light and the information dis-
play, etc, the technician must be able to use the wiring
diagram and a Digital Voltage Ohm Meter (DVOM).

Voltmeter

Before performing any test of wiring
& WARNING components, disconnect the battery
cables from the battery posts to
prevent electrical shock or explosion. See SAFETY
on page 17.

Electrical tests of the wiring for continuity may be made

with a DVOM (Digital Volt Ohm Meter). Always follow the
meter manufacturer’'s recommendations and instructions
for the use and care of the meter. For the purpose of this

section, the red probe (+) and black probe (-) are used. Press to
Set the meter selector to the ohms scale and check conti- Activate
nuity between each circuit component. Switch
Continuity Check

To prevent possible injury or death Fig. 1 Continuity Check of Switch
& WARNING resulting from a battery explosion,

use an insulated wrench and Testing the Ignition System
remove the negative (-) cable from the battery to dis- 9 g y
connect electrical power to vehicle. Locate the spark plugs and remove plug boot.

Use a spark plug tester between the plug boot and the
spark plug. Turn the key to engage the starter. A steady
spark should be observed. If spark is not adequate,
inspect the coil and the spark plug wire.

Turn the key switch to the OFF position. Place the direc-
tion selector in the P (park) position before disconnect-
ing power by removing the negative (-) connection to the
battery.

To check for continuity, set the DVOM to the KQ setting Testina Fuses
and select ‘Continuity’. The meter will give an audible g

signal when it detects continuity. If the meter does not Check all the fuses to make sure that components are
have a continuity setting, set it to KQ, the meter will indi- properly powered.
cate "0" when it detects continuity. If the fuse appears to be blown, replace the fuse.

Testing a Switch for Continuity

Place one probe on one contact of the switch, place the
second probe on the second terminal of the switch.

Actuating a normally open (NO) switch will cause the
DVOM to show “0” or give an audible indication when the
switch is operated. A normally closed (NC) switch will
cause the meter to show “0” or give an audible indication
when the probes are attached without activating switch.
The audible indicator will stop and the meter display will
indicate a value greater than “0” when the switch is acti-
vated.

The change in display or audible indicator demonstrates
that the switch is functioning.
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FAULT TESTING

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

DIAGNOSTICS

The HAVOC X is equipped with an on-board computer
diagnostic system that stores diagnostic trouble codes (or
fault codes). Trouble codes are stored when a sensor in
the vehicle reports a reading that is outside the normal/
accepted range.

Trouble codes identify a particular problem area and pro-
vides a guide as to where a fault might be occurring within
the vehicle. These codes should be used in conjunction
with the HAVOC X repair manual to identify which sys-
tems, circuits or components should be tested to fully
diagnose the fault.

NOTICE: A complete list of codes can be found in
Appendix A.

To enter the selectable displays:

CAD

1. Make sure the key is in the OFF posi- @@

tion.
&2

2. Press and hold the OK button on the
display control pad while turning the
ignition key to the ON position. Turn-
ing the key past the ON position and starting the
engine will exit the display.

3. Release the OK button.

4. Use UP and DOWN on the control pad to scroll
through the top level displays.

Display 1 - FAULTS - Engine

NOTICE: Only the CLEAR option in this menu is
editable.

1. With FAULTS (with

engine symbol) dis- Con 4D Dﬂm
played, press the L S Ty | MODE
RIGHT arrow to
enter the fault codes display.
2. Press
UP or A N A m'%ouosnc
DOWN o a7T - pops
to scroll
through
three o B B e Ll 1T
fault B HZ 2 e 1 /' #
code (example code)
displays:
L)
e R e 'l )
. Display c P ide wanene [ | #
A indi- (example code)

cates no
trouble code. No further action required.

» Display B indicates a historical (HIST on right) trou-
ble code.

« Display C indicates an active (ACTI on right) trouble
code.
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3. Press DOWN

to scroll ) N
through addi- LLEAR oee ™ I\ Y
tional trouble

codes if there

are any.

CLEAR will be

the last dis- =N e

play. LLERR s il

4. Press the OK
button to enter
the edit mode
(wrench dis-
plays). LEFT and RIGHT arrows toggle YES and
NO.

*  Select NO and press OK to exit edit mode without
clearing codes.

*  Select YES and press OK to clear codes.
5. Press LEFT arrow to return to top level display.

Display 2 - FAULTS - EPAS

NOTICE: Only the CLEAR option in this menu is
editable.

1. With FAULTS (with A

EPAS symbol) dis- CCOn 4- DIAGNOSTIC
played, press the [ S Ty MODE
RIGHT arrow to
enter the fault codes menu.

2. Press
UP or A N _1% - DIAGNOSTIC
DOWN [V T 2 pees
to scroll
through
fault B\™ (I l’ﬁl piaanostic I 71— £
cpde N MopE ) { /
dlsplays: (example code)

3. Display e

- Tz iaanosic 1_{ 1T /

PO I P U T
cates no (example code)
trouble
code. No — 2
furtlher D |\\| / =-= DA aonE
action
required.

» Display B indicates a historical (HIST on right) trou-
ble code.

« Display C indicates an active (ACTI on right) trouble
code.

» Display D indicates vehicle not EPAS equipped or
the EPAS is disabled.

664031



FAULT TESTING

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

4. Press DOWN
to scroll )
through addi- | =&
tional trouble
codes if there

L{ piaaNosTic W\ | _
) MODE )\ |

i
-

are any.

CLEAR will be

the last dis- A=l

p|ay L L =: =-= =J\ D'Aﬂggzm =\\= D

5. Press the OK
button to enter
the edit mode
(wrench dis-
plays). LEFT and RIGHT arrows toggle YES and
NO.

*  Select NO and press OK to exit edit mode without
clearing codes.

*  Select YES and press OK to clear codes.
6. Press LEFT arrow to return to top level display.

Powertrain Performance

CONDITION POSSIBLE CAUSE CORRECTION
STARTER DOES NOT Weak or bad battery Charge or replace as necessary.
TURN Terminals are loose or corroded Clean and tighten.

Poor wiring connections

Repair or replace wire and/or connections.

Faulty ignition switch

Repair or replace wire switch, and/or connections.

Blown fuses

Investigate cause and replace fuses.

Solenoid faulty

If no audible ‘click’ is heard, check power and ground. Replace
solenoid if power and ground are good.

Starter terminals are loose or cor-

Tighten or clean.

roded

Leads are broken or faulty ground Repair or replace.

Bad relay If no audible click is heard, replace engine start relay.
STARTER TURNS Terminals are loose or corroded Re-tighten or clean.
SLOWLY Weak battery Charge battery.

Leads are nearly broken or connec-
tions are faulty

Check for any defect of leads at bend or joint. Replace leads
or repair connections.

Mechanical problem inside
starter

Replace starter.

Internal engine damage

Inspect and repair.

Crankcase over filled with oil

Drain and fill to recommended level with approved oil.

Fig. 2 Powertrain Performance Troubleshooting
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FAULT TESTING

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

CONDITION

POSSIBLE CAUSE

CORRECTION

STARTER ROTATES BUT
VEHICLE WILL NOT
START OR HARD TO
START

Weak battery

Recharge or replace as necessary.

Corroded or loose battery connec-
tions

Clean and tighten battery connections.
Apply a coat of battery protectorate to
terminals.

Check for adequate fuel level

Fill with correct grade gasoline. See GENERAL SPPECIFICA-
TIONS.

No spark at spark plugs. Broken or
disconnected spark plug wiring

Check and replace if required. See GENERAL SPPECIFICA-
TIONS.

Spark plugs fouled

Clean or replace.

Incorrect spark plug

Check that spark plugs are the correct type. See GENERAL
SPPECIFICATIONS.

Fuel pump faulty

Repair or replace.

Fuel line clogged or clamp loose

Clean or replace if required.

Cracked or broken fuel line

Replace with new hose.

Dirt or water in fuel line or throttle
body

Clean lines and throttle body.

Clogged fuel filter

Check and replace if required.

Engine flooded

Clean/or replace spark plugs.

Engine fuel starved

Check fuel line.

Clogged air filter

Wash or replace as required.

Plugged muffler or pipe

Repair or replace.

POOR LOW SPEED

Plugged gas tank vent

Clean or repair.

PERFORMANCE Fuel pump faulty Replace.
Insufficient fuel level Add fuel.
Spark plug fouled Clean or replace.
POOR MIDRANGE OR Spark plug fouled Clean or replace.
HIGH SPEED PERFOR-  [Dirty air filter Clean or replace.
MANCE Brake(s) dragging Perform brake maintenance.

Faulty thermostat

Replace.

ENGINE OVERHEATING

Coolant hose leak

Tighten hoses connections. Replace hoses.

Damaged Radiator

Repair or replace.

Faulty water pump

Repair or replace.

Low coolant level

Add coolant. See GENERAL SPPECIFICATIONS.

Faulty radiator fan

Repair or replace.

Damaged or plugged muffler

Clean, repair or replace.

Inadequate oil supply

Check oil system, inspect oil pump, change oil, fill to correct
level.

REPEATED SPARK PLUG
FOULING

Wrong spark plug type

Replace with correct spark plug. See GENERAL SPPECIFI-
CATIONS.

Wrong spark plug gap

Replace with correct spark plug. See GENERAL SPPECIFI-
CATIONS.

Faulty ignition system

Check and repair if required.

Poor quality gasoline

Use correct fuel, check bulk storage tank for proper storage
and handling. See GENERAL SPPECIFICATIONS.

Air leak allowing dirt to enter system

Repair or replace air intake hose.
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FAULT TESTING

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

POSSIBLE CAUSE

CORRECTION

I CONDITION

THROTTLE BODY
FLOODS ENGINE

Fuel contamination

Clean fuel system/throttle body.

Clogged air filter element

Clean or replace.

EXCESSIVE EXHAUST
SMOKE

Wrong oil weight

Replace with recommended oil. See GENERAL SPPECIFICA-
TIONS.

Dirty oil

Replace. See GENERAL SPPECIFICATIONS.

Crankcase overfilled with oil

Drain and fill to recommended level. See GENERAL SPPECI-
FICATIONS.

Piston rings worn or broken Replace.
Valves worn Replace.
Valve seals or valve guides worn Replace.
BACKFIRING Faulty plug wires Replace.

Faulty ignition system

Check and repair if required.

ERRATIC, SURGING,
OR SUDDEN CHANGE
IN GOVERNED SPEED

Governor bracket spring dragging

Clean and/or oil.

Problem with adjustment of accelera-
tor, governor and throttle body link-
age

Adjust.

Bent governor arm

Repair or replace.

Bent governor shaft

Replace.

Governor failure within the rear axle

Repair.

Fig. 2 Powertrain Performance Troubleshooting (Continued)

STARTER FAULT TESTING

CONDITION

POSSIBLE CAUSE

CORRECTION

STARTER IS NOISY

Bolts are loose

ﬁghten to correct torque.

Starter has foreign matter inside

Clean starter interior.

Bearings are faulty

Replace.

Bearings contain foreign matter

Replace.

Fig. 3 Starter/Generator Troubleshooting

SUSPENSION AND STEERING FAULT TESTING

CONDITION

POSSIBLE CAUSE

CORRECTION

UNEVEN TIRE WEAR

Incorrect tire pressure

Inflate to recommended pressure. See GENERAL SPECI-
FICATION.

Improper alignment (Incorrect toe
in)

Align front tires.

PLAY IN STEERING

Steering wheel loose

Inspect splines - replace steering wheel if required; Tighten
steering wheel nut.

Steering components worn

Replace.

Loose wheel bearings

Adjust or replace.

664031

Fig. 4 Suspension and Steering Troubleshooting
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FAULT TESTING

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

I CONDITION

POSSIBLE CAUSE

CORRECTION

VIBRATION

Steering components worn

ﬁeplace.

Loose wheel bearings

Adjust or replace.

Out of round tires, wheels, or brake
drums

Inspect and replace if out of round.

STEERING PULLS TO ONE
SIDE

Incorrect tire pressure

Inflate to recommended pressure.

Dragging wheel brakes

Brake system.

Suspension component failure

Repair.

Alignment incorrect

Align.
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

GENERAL SPECIFICATIONS

GENERAL SPECIFICATIONS CHART

Item

Specification

Maximum Weight Capacity (includes
weight of operator, passenger, cargo,
accessories)

1200 Ibs. (544 kg)

Seating Capacity

2 person

Dry Weight 1755 Ibs. (796 kg)

Curb Weight 1891 Ibs. (858 kg)

Rollover Protection System (ROPS) Certified ISO 3471 per ANSI/ROHVA 1
Fuel Capacity ~9gal. (34L)

Engine Oil Capacity ~3qt. (2.8L)

Coolant Capacity ~8qt. (7.6 L)

Overall Length

126 in. (320 cm)

Overall Width

64 in. (163 cm)

Overall Height (no canopy)

77 in. (196 cm)

Overall Height (with canopy)

78.5in. (199 cm)

Wheelbase

85.2in. (210 cm)

Track Width (front)

55in. (140 cm)

Track Width (rear)

55 in. (140 cm)

Ground Clearance (no load)

13in. (33 cm)

Cargo Box (L x W x H)

32in.x49in.x12in. (81 cm x 124 cm x 30 cm)

Extended Cab (L x W)

17 in. x49.5in. (43 cm x 126 cm)

Cargo Box Load Capacity *

600 Ibs. (272 kg)

Extended Cab Load Capacity *

170 Ibs. (77 cm)

* California Load Capacity (Bed and Extended Cab combined) is 600 Ibs. (272 kg).

Towing Capacity (rear, if equipped)

2000 Ibs. (907 kg)

Hitch Tongue Capacity (rear, if equipped)

150 Ibs. (68 kg)

Towing Capacity (front)

1000 Ibs. (453 kg)

Hitch Tongue Capacity (front)

100 Ibs. (45 kg)

Engine Type

Naturally aspirated 4-stroke gasoline, parallel twin with balance shaft and single
overhead camshaft (SOHC)

Engine Weight (without oil and coolant)

132 Ibs. (60 kg)

Displacement 957 cc

Number of Cylinders 2

Bore x Stroke 92 mm x 72 mm

Compression Ratio 11.5:1

Starter System Electric

Fuel System Sequential multi-point manifold injection

Ignition System

3-position key; electrical starter

Throttle Body

Electronically controlled

Spark Plug

Champion RC7PYCBX (2)

Electrical System

12V

664031
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GENERAL SPECIFICATIONS

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Item Specification
Battery Single, 12 V starter
Lubrication System Dry sump
Cooling Liquid
Shift Type Single lever on console
Gear Reduction (L) 28.03:1
Gear Reduction (R) 25.49:1
Gear Reduction (H) 10.24:1
Drive Ratio (front) 3.81:1
Transmission Continuous Variable Transmission (CVT)
Steering Self-compensating rack and pinion (EPAS)
Tire Size, standard, front and rear 28 x 10-14 ITP Ultracross
Tire Pressure, front and rear 12 psi (83 kPa)
Wheels, standard Cast aluminum
Brakes Foot activated, 4-wheel hydraulic disc
Headlights High/Low LED with LED accent light
Taillight Center high mounted stop light (CHMSL) 7W Halogen
Brake Light 27W Halogen
Maximum Weight Capacity (includes
weight of operator, passenger, cargo, 1200 Ibs. (544 kg)
accessories)
Seating Capacity 2 person
Dry Weight 1755 Ibs. (796 kg)
Curb Weight 1891 Ibs. (858 kg)
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GENERAL SPECIFICATIONS

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Notes:
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GENERAL SPECIFICATIONS

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Notes:
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

SCHEDULED MAINTENANCE

Consistent inspection, adjustment and lubrication of
some components are necessary to maintain your
HAVOC X so that it remains in safe and reliable condi-
tion. See SCHEDULED MAINTENANCE CHART on
page 178.

Inspect, clean, lubricate, adjust and replace parts as nec-
essary. Use original TEXTRON OFF ROAD or equivalent
replacement parts.

Record the maintenance items performed along with
details.

NOTICE: Service and adjustments are important for
safe and reliable vehicle operation. If not familiar
with safe service and adjustment procedures, have
your dealer perform the operations.

Initial Service Requirements

Perform the additional inspection or maintenance at the
initial service interval indicated, in addition to regular
intervals. The initial service is required for optimum per-
formance and reliability.

* engine oil and filter
* valve lash

»  front differential oil
»  rear differential oil

Severe Use Conditions

Vehicles subjected to heavy or severe use must be
inspected and serviced more frequently than those of
normal use patterns.

The following conditions are considered severe use:

»  frequent or prolonged use in a dusty environment
*  prolonged low speed operation

*  prolonged heavy load operation

»  frequent use or immersion in mud, water or sand
*  short trips in cold weather

* extended idle

*  racing or high RPM use

664031 Repair and Service Manual
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SCHEDULED MAINTENANCE

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

SCHEDULED MAINTENANCE CHART

Perform all services at the maintenance interval reached first. It is recommended, but not required, that all service items
are performed by an authorized TEXTRON SPECIALIZED VEHICLE dealer. The owner (“you”) is responsible for ensur-
ing that scheduled maintenance is performed. You may choose any qualified repair shop or person to maintain, replace
or repair emission control devices and systems with OEM or equivalent parts. See Emissions Limited Warranty for infor-
mation related to emission related components and systems.

S —Indicates operations that need to be performed on vehicles subjected to severe use.

Interval
(perform at interval that comes
Item first) Remarks
Hour Calendar Miles
s (km)
. . ) - . Replace oil and filter between first 12 and 25 hours or 250 miles (402
Engine oil and filter Initial Service km)
Check and adjust between first 12 and 25 hours or 250 miles (402
Valve Lash Initial Service km).
See engine manual or take to dealer.
Front differential oil Initial Service Check oil between first 12 and 25 hours.
Rear differential oil Initial Service Check oil between first 12 and 25 hours.
S | Air filter Weekly Inspect. Replace as needed.
S | Brake pads 10 Monthly Inspect. Replace as needed.
Battery 20 Monthly Inspect terminals. Clean as needed.
Prop shaft 50 3 Months Inspect and lubricate.
S | General lubrication 50 3 Months | 500 (800) | Lubricate all fittings, pivots, cables, etc. where required.
Shift linkage 50 6 Months Inspect, lubricate and adjust.
Steering 50 6 Months | 500 (800) | Inspect. Replace if excessive play is found.
S | Front suspension 50 6 Months | 500 (800) | Inspect. Replace if wear or leaks are detected.
S | Rear suspension 50 6 Months | 500 (800) | Inspect. Replace if wear or leaks are detected.
Throttle body, air
intake ducts and 50 6 Months | 500 (800) | Inspect for proper sealing. Clean as required.
flange
CVT belt 50 6 Months | 500 (800) | Inspect. Replace as needed.
Spark arrester 50 6 Months | 500 (800) | Inspect and clean as required.
Cooling system 50 6 Months Inspect coolant strength seasonally.
S | Oil lines, fasteners 50 6 Months Inspect for leaks and loose fittings.
s Front dn‘ferenhal oil 100 | 6 Months 1000 Inspect for leaks and contamination; change if required. Also change
(Inspection) (1600) | yearly.
s Rear dlfferentlal oil 100 6 Months 1000 Inspect for leaks and contamination; change if required. Also change
(Inspection) (1600) | yearly.
S | Engine oil and filter 100 Yearly (;45188) Change when preparing for storage (no operation for 90 days).
2800 .
Valve lash 100 Yearly See engine manual or take to dealer.
(4500)
1000 Check for leaks at tank cap, lines, throttle body. Replace with OEM
Fuel system 100 Yearly (1600) | parts if needed.
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SCHEDULED MAINTENANCE

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Interval
(perform at interval that comes
Item first) Remarks
Hour Calendar Miles
s (km)
S fRa?]dlator and cooling 100 Yearly Inspect; clean exterior surfaces.
Cooling system Yearly Pressure test system.
S | Cooling system 100 Yearly Inspect for leaks.
S | Engine mounts 100 Yearly Inspect. See repair manual for replacement.
Exhaust muffler 100 Yearly Inspect. See repair manual for replacement.
S Front differential oil Yearly Replace at interval and also after immersion.
(Replacement)
S Rear differential oil Yearly Replace at interval and also after immersion.
(Replacement)
S | Wiring 100 Yearly Inspect for wear, routing, security. Apply dielectric grease to connec-
tors subjected to water, mud, etc.
S | Clutches 100 Yearly (lggg) Clean and inspect. Replace worn parts.
Wheel bearings 100 Yearly Inspect. Replace as needed.
Coolant 24 Months Completely drain and replace with new mixture.
5600
S | Spark plug 200 | 24 Months (9000) Replace.
5600 .
Valve lash 200 (9000) Inspect. Adjust as needed.
S | Fuel lines 24 Months Replace. See repair manual.
Brake fluid 200 | 24 Months Change.
Toe adjustment Inspect periodically. Adjust when parts are replaced.
Interval
(perform at interval that comes
Item first) Remarks
Hour Calendar Miles
s (km)
. . ) o . Replace oil and filter between first 12 and 25 hours or 250 miles (402
Engine oil and filter Initial Service km)
Check and adjust between first 12 and 25 hours or 250 miles (402
Valve Lash Initial Service km).
See engine manual or take to dealer.
Front differential oil Initial Service Check oil between first 12 and 25 hours.
Rear differential oil Initial Service Check oil between first 12 and 25 hours.
S | Air filter Weekly Inspect. Replace as needed.
S | Brake pads 10 Monthly Inspect. Replace as needed.
Battery 20 Monthly Inspect terminals. Clean as needed.
Prop shaft 50 3 Months Inspect and lubricate.
S | General lubrication 50 3 Months | 500 (800) | Lubricate all fittings, pivots, cables, etc. where required.
Shift linkage 50 6 Months Inspect, lubricate and adjust.

664031 Repair and Service Manual 179



SCHEDULED MAINTENANCE

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Interval
(perform at interval that comes
Item first) Remarks

Hour Calendar Miles

s (km)
Steering 50 6 Months | 500 (800) | Inspect. Replace if excessive play is found.
RECOMMENDED LUBRICANTS AND FLUIDS
Item Capacity Lubricants/Fluids Notes
Engine oil ~3qt. (281) X;/t;l; 0W40 Full Synthetic meeting at least API SJ or ACEA See page 120.

Ethylene Glycol, silicate- and nitrate-free coolant suitable for
aluminum engines

Engine Coolant ~8 qt. (7.6 L) | Mixing ratio 50% water/50% coolant See page 135.
Approved | Chevron Havoline Coolant
coolants | valvoline Zerex

Unleaded; 87 octane min; 91, 92 or 93 octane recommended
10% ethanol content max.

Brake fluid DOT 4 brake fluid See page 66.
Front differential oil | 6 oz. (180 ml) | Mobil 424 recommended; Mobil Fluid LT or equivalent suitable | See page 83.

Fuel ~9gal. (34 L) See page 139.

Rear differential oil 13.5 oz.

(upper chamber) (400 ml) Mobil 80W90 recommended or equivalent See page 99.

Rear differential oil 94.7 oz. . .

(lower chamber) 2.8L) Mobil 80W90 recommended or equivalent See page 100.

Prop shaft Universal joint grease or equivalent Locate fittings on two

u-joints and apply grease

REPLACEMENT OF MAINTENANCE ITEMS

These items or their equivalents can be purchased through your dealer, directly from TEXTRON OFFROAD or any other
qualified source.

Item Part Number
Air filter 663655
Engine oil filter 105041
Spark Plug RC7PYCBX (Champion)
CVT Belt 642176

NOTICE: A qualified repair shop or person of the owner’s choosing may maintain, replace, or repair emission
control devices and systems with original or equivalent replacement parts. However, warranty, recall and all
other services paid for by TEXTRON OFF ROAD must be performed at an authorized TEXTRON OFF ROAD
service center.
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SCHEDULED MAINTENANCE

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Notes:
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SCHEDULED MAINTENANCE

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

Notes:
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APPENDIX A

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

APPENDIX A

FAULT CODES

DIAGNOSTIC MANUAL
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.
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APPENDIX A

Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

EPAS FAULT CODES

- Bridge
Code Name Description Notes State
This fault monitors the bridge currents to detect | A power toggle will recover this fault )
C1000 | Over Current | rgjed current signals. This fault is non-recover- | if the hardware is not damaged. Bridge Off
able.
] This fault monitors our current control algorithm | A power toggle will recover this fault )
C1001 | Excessive Cur- | 5 check if we are correctly controlling the bridge. |if the hardware is not damaged. Bridge Off
rent Error This fault is non-recoverable.
This fault monitors the torque sensor signals to | A power toggle will recover this fault .
C1002 | Torque Sensor | check that they remain in the usable range. This |if the hardware is not damaged. Bridge Off
Range fault is non-recoverable.
forque Sensor [ This fault monitors the linearity of the torque sig- | A power toggle will recover this fault .
C1003 Linearity nals. This fault is non-recoverable. if the hardware is not damaged. Bridge Off
Rotor Encoder | This fault will set on a failure to communicate A power toggle will recover this fault _
C1004 | Communication | yith the rotor encoder chip. This fault is non- if the hardware is not damaged. Bridge Off
recoverable.
Battery Voltage | This fault will set if the battery voltage drops _
C1005 Low below 8.5V. Recovery will occur at 9V. Bridge Off
Battery Voltage | Thjs fault will set if the battery voltage rises _
C1006 High above 16.5V. Recovery will occur at 16V. Bridge Off
| This fault will set if the unit temperature rises .
C1007 [Temperature High apove 110°C. Recovery will occur at 105°C. 25%
Reduction
lemperaiure | This fault will set if the unit temperature rises .
C1008 Over above 120°C. Recovery will occur at 115°C. Bridge Off
] This fault will set when no vehicle speed pulses | This fault is only checked for the .
C1009 | Vehicle Speed | haye been seen even though the engine RPM | “discrete” signal type selection. RPM 25%
Digital Loss | has been above the clutch engagement calibra- | is used to estimate speed. Reduction
tion for longer than the clutch timeout calibration.
Recovery will occur if a vehicle speed pulse is
seen within 10s of the fault setting, otherwise the
fault is non-recoverable.
] This fault will set if the vehicle message has not | This fault is only checked for the ]
C1010 | Vehicle CAN | peen received for the period set by the CAN Tim- [ “CAN” and “CAN (No RPM)’ signal | Bridge Off
Loss eout calibration. Recovery will occur once the type selections.
message has been received again.
C1011 Unused
] This fault will set if the engine RPM message has | This fault is only checked for the ]
C1012 [Engine RPM CAN| ot peen received for the period set by the CAN [ “CAN” signal type selection. Bridge On
Loss Timeout calibration. Recovery will occur once the
message has been received again.
This fault will set on a failure to communicate A power toggle will recover this fault )
C1013 EEPROM with the EEPROM chip. This fault is non-recover- | if the hardware is not damaged. Bridge Off
able.
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Read all of SAFETY and this section before attempting any procedure. Pay particular attention to Notices, Cautions, Warnings and Dangers.

This fault will set on a failure to transmit or A power toggle will recover this fault )
C1014 CAN Bus receive a CAN message. This fault is non-recov- |if the hardware is not damaged. Bridge Off
erable.
) This fault will set if the bootloader was unable to | This fault is from the bootloader only. )
C1015 [ Load Failure [ 4ttempt the jump to the application code. This Bridge Off
fault is only recoverable via a re-flash.
This fault will set if the bootloader attempted the | This fault is from the bootloader only. )
C1016 Boot Count | jump to the application, but failed multiple times. Bridge Off
This fault is only recoverable via a re-flash.
) This fault will set if the engine hasn't been deter- | This fault is only checked for the )
C1017 | Engine RPM | mined as running, but the vehicle speed exceeds |“discrete” signal type selection. Bridge Off
Plausibility 10MPH.
) This fault will set if consecutive speed readings | This fault is only checked for the .
C1018 | Vehicle Speed |jymp more than the Plausibility Max Delta Cali- | “discrete” signal type selection. 25%
Plausibility | pration. This fault is non-recoverable. Reduction
. This fault will set due to a current mirror circuit | This fault is only checked for the .
C1019 Veh'd.e_Speed not detecting a sensor as connected. This fault is | “discrete (no RPM)" signal type Bridge Off
Digital non-recoverable. selection. Open collector speed sen-
Disconnect sor can have issues with this circuit.
] This is a battery saving feature that will shutdown ]
C1020 Timeout the unit after 5 minutes of power with no engine Bridge Off
RPM. Recovery will occur on detection of a run-
ning engine.
This fault monitors the rotor encoder position to | A power toggle will recover this fault )
C1021 | Rotor Encoder | getect errors between the absolute and incre- | if the hardware is not damaged. Bridge Off
Variance mental position interfaces. This fault is non-
recoverable.
This fault will set if both the vehicle speed and A power toggle will recover this fault )
C1022 Dual Loss engine RPM are detected as faulted. This fault is |if the hardware is not damaged. Bridge Off
non-recoverable.
This fault monitors the gate voltages to prevent | A power toggle will recover this fault )
C1023 | Gate Voltage |jinear region FET operation. This fault is non- if the hardware is not damaged. Bridge Off
Low recoverable.
C1024 Unused
) This fault monitors the data written by the manu- | This can only be fixed by returning )
C1025 | Manufacturing | facturing line that is needed for the unit to oper- | the unit to Globe Motors. Bridge Off
Data CRC 4t correctly. This fault is non-recoverable.
o This fault will set if the bootloader calculated This fault is from the bootloader only. .
C1026 | Application CRC| cRC doesn't match the known good application Bridge Off
CRC to prevent jumping to a corrupt application
space. This fault is recoverable via a re-flash.
) This fault will set if the vehicle speed message This fault is only checked for the .
C1027 | Vehicle Speed | 4ata indicates error. Recovery will occur on the [ “CAN” and “CAN (No RPM)’ signal 25%
CAN Error | reception of a valid value type selections. RPM is used to esti- | Reduction
mate speed.
) This fault will set if the engine RPM message This fault is only checked for the )
C1028 [Engine RPM CAN| yata indicates error. Recovery will occur on the | “CAN” signal type selection. Bridge On
Error reception of a valid value.
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This fault will set if a speed is detected above the | This fault is only checked for the

C1029 | Vehicle Speed | yghicle speed max calibration for longer than the [“CAN”, “CAN (no RPM), “discrete”, 25%_
Max max time calibration. and “discrete (NO RPM)’ signal type | Reduction
selection. RPM is used to estimate
speed.

This fault will set if an RPM is detected above the | This fault is only checked for the

C1030 [ Engine RPM | engine RPM max calibration for longer than the | “CAN” and “discrete” signal type Bridge On
Max max time calibration. selection.
C1031 Unused
CAN
ID Name Period Data

0x520 |Diag - EPAS to Tool On Demand Varies

0x524 | Diag - Tool to EPAS On Demand Varies

0x521 | Feedback1 100ms Input Torque(0-1), Commanded Output Assist(2-3), Com-

manded Current(4-5), Temperature(6)

0x522 | Feedback2 100ms Internal MPH(0-1), Internal RPM(2-3)

0x523 | Fault 1s Fault Status (in order in 2 bit increments)

0x540 | Command Message On Demand Varies

0x81 Vehicle Speed Message Periodic less than CAN Time- | Engine RPM(1-0), Vehicle Speed(3-2)

out calibration
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Notes:
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ABOUT THIS DOCUMENT TEXTRON.

This Engine Diagnostic Manual provides detailed instructions for troubleshooting the engine based on the
engine management system‘s on-board diagnosis functionality.

Please see the:
— Repair Manual for service, repair and inspections.

— Owner’s Manual provided with your vehicle for general operation and maintenance instructions and other
important information.

MEANING OF THE SYMBOLS AND SIGNAL WORDS

Item Meaning
NOTICE The signal word NOTICE indicates potential property damage.
Information The signal word Information indicates specific features and recommendations.

CHANGE MANAGEMENT

TEXTRON MOTORS GmbH strives to make continual improvements as part of the ongoing technical
development of its products. Therefore descriptions in the engine diagnostic manual can be changed or
added. All changes are described in the chapter Overview of revisions.

Observe the following references:
— Always use the most current repair manual on WWW.TEXTRONOFFROAD.COM.
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TEXTRON SAFETY

MOTORS"

This engine is state-of-the-art and built according to recognized safety-technical regulations. Ignoring the
information in this diagnostic manual may result in personal injury or property damage.

This engine diagnostic manual is solely intended for use in a workshop authorized by TEXTRON OFF
ROAD. All work on the engine must be performed by appropriately trained personnel.

Before beginning any work, trained personnel authorized to work on the engine must have access to the
complete documentation of the engine. Make sure that trained personnel have read and understand all
introductory chapters and in particular, the chapter on safety.

Observe all generally applicable laws and regulations in addition to the information in this engine diagnostic
manual:

— accident prevention

— environmental protection

— handling of hazardous materials
— personal safety equipment

— traffic laws

MEANING OF THE SAFETY ALERT SYMBOL AND SIGNAL WORDS

Item Meaning

A The safety alert symbol draws your attention to possible dangers.

The signal word WARNING indicates a potentially dangerous situation that may
WARNING lead to a serious or fatal injury.

The signal word CAUTION indicates a potentially dangerous situation that may
CAUTION lead to a minor or moderately severe injury.

IMPORTANT SAFETY MESSAGES

Operate the engine Operating the engine during diagnostic work poses a safety risk to
persons.

» Pay particular attention to the safety messages in the vehicle
manufacturer‘s documentation.

» All diagnostic tasks on the engine must be performed by appropriately
trained personnel.

» Operate the engine during the diagnostic work only if it is absolutely
necessary.

» Only connect the power supply to the engine if it is absolutely
necessary.

> Always be aware that engines requiring diagnostic work may not be in
expected condition.
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SAFETY TEXTRON

MOTORS"

Hot engine components Engine components become extremely hot during operation.
» Do not touch any engine components during operation.

» Turn off the engine and wait until the components have cooled before
making contact.

Engine exhaust gases Engine exhaust gases contain carbon monoxide (CO). Inhalation of
carbon monoxide can deprive the body of oxygen and result in organ
damage or death by asphyxiation.

» Never operate the engine in enclosed spaces.

Protective equipment Missing protective equipment poses a safety risk to persons.

» Attach all protective equipment after work.
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TEXTRON
MOTORS"

IDENTIFICATION CALIBRATION ID

Make sure that you have the correct engine
diagnostic manual for the present calibration. You
will find the valid Calibration ID for this manual on

the front cover.

1. Start the diagnostic tool. (See the vehicle
manufacturer documentation.)

The figure is a general illustration and may differ

from the original.

The Calibration 1D KM will be displayed.

TROUBLESHOOTING

Item

Item Value

ICalibratjon D

9999997
// e

Froyiaiiiy vae

Engine Serial Number

Engine Hours \

PROTECTIVE FUNCTIONS AND THRESHOLDS

Protection function

Description/Consequences

Remedy

Coolant temperature

100 — 115 °C [212 — 239 °F]

The engine output is reduced
continuously with increasing
temperature.

No measures are required.

> 115 °C [239 °F]

— The engine speed is limited. (See
section Speed limitations.)

— The engine malfunction indicator
is activated. (See the vehicle
manufacturer‘s documentation.)

— The engine temperature indicator
in the vehicle is activated. (See
the vehicle manufacturer's
documentation.)

> 122 °C [252 °F]

— The engine shuts down.

— The engine temperature indicator
in the vehicle is activated. (See
the vehicle manufacturer's
documentation.)

» Check the cooling system of
the vehicle. (See the vehicle
manufacturer‘s documentation.)

» Display the trouble codes. (See
chapter 3.3 Description of trouble
codes.)

Check the coolant level.
Check whether coolant has leaked.

Check the cylinder head gasket.

vvyyy

A permanently close or stuck
thermostat can cause the fault.
Check the thermostat. (See the
repair manual of the engine.)

Intake air temperature

> 35 °C [95 °F]

The engine output is reduced
continuously with increasing
temperature.

No measures are required.

Engine malfunction
indicator

When the engine diagnostic has
detected a malfunction, the engine
malfunction indicator is activated.
(See the vehicle manufacturer's
documentation.)

» Display the trouble codes. (See
chapter 3.3 Description of trouble
codes.)
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TROUBLESHOOTING

TEXTRON
MOTORS"

Protection function

Description/Consequences

Remedy

Oil pressure

The protective function is activated
from engine speed > 800 min! [rpm].

The required oil pressure is not built

up.

— The engine shuts down.

— The low oil pressure indicator
in the vehicle is activated. (See
the vehicle manufacturer's
documentation.)

> Check wether engine oil in the oll
tank is present.

» Check whether engine oil has
leaked.

NOTICE! Do not warm up the engine.

» Check wether the minimal required
oil pressure is built up at idle. (See
the repair manual of the engine.)

» When the minimal required oil
pressure is built up, check the wire
harness to the switch oil pressure.

» When the wire harness is intact,
replace the switch oil pressure.

» When the minimal required oil
pressure is not built up, locate the
cause for too low oil pressure. (See
the repair manual of the engine.)

Speed limitations

If a speed limitation is active, the engine speed cannot be exceeded.

6000 min' [rpm]

Overtemperature coolant

5000 min" [rpm]

Synchronization fault of sensors
camshaft / crankshaft

4500 min' [rpm]

Fault in the pedal value sensor.

4000 min*' [rpm]

Fault in the electronic throttle system
(drive-by-wire).

» Display the trouble codes. (See
chapter 3.3 Description of trouble
codes.)

4000 min' [rpm]

The driver's seatbelt is disconnected.

» Fasten the seat belt.

Accelerator pedal/
Brake pedal

During operation the accelerator pedal
and the brake pedal are pressed at the
same time.

— The engine output is interrupted.
— No throttle response possible.

» Do not press the accelerator pedal
and the brake pedal at the same
time.

Accelerator pedal

During engine start the accelerator
pedal is pressed.

— The engine does not start.

» Do not press the accelerator pedal
during engine start.
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DESCRIPTION OF TROUBLE CODES

TROUBLESHOOTING

3
o Displayed fault
(%)
) L. Affected part/system
= Trouble code description
= Possible consequences » Possible consequences/remedy
P0011  Camshaft Position not Valid Sensor camshaft
Invalid signal at the sensor camshaft. » Check the valve timing. (See the repair
manual of the engine.)
» Check wiring in the wire harness to
the affected part. (See the vehicle
manufacturer‘'s documentation.)
» Replace the affected part. (See the repair
manual of the engine.)
P0016  Crankshaft Position — Camshaft Position Sensor crankshaft
Correlation - Synchronisation Loss
» Check wiring in the wire harness to
The signals sensor crankshaft and sensor the affected part. (See the vehicle
camshaft are not synchronous. manufacturer‘'s documentation.)
Rough engine running. » Replace the affected part. (See the repair
Engine does not start or stalls. manual of the engine.)
» Check the crankshaft reluctor. (See the
repair manual of the engine.)
P0018 Camshaft Position Spike Detected Sensor camshaft
Additional signal at the sensor camshaft. » Check valve springs and rocker arms.
Loss of power. » Check wiring in the wire harness to
the affected part. (See the vehicle
manufacturer's documentation.)
» Replace the affected part. (See the repair
manual of the engine.)
P0030 HOZ2S Heater Control Circuit Open Sensor 1 Sensor lambda 1

Open circuit at part or wire harness.
Loss of power.
Rough engine running.

>

>

Check wiring in the wire harness to
the affected part. (See the vehicle
manufacturer's documentation.)

Replace the affected part. (See the vehicle
manufacturer's documentation.)
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TEXTRON

TROUBLESHOOTING TEXTRON
(%)
3
g Displayed fault
e L. Affected part/system
5 Trouble code description
= Possible consequences » Possible consequences/remedy

P0031 HO2S Heater Control Circuit Low Sensor 1 Sensor lambda 1
Short circuit to ground at part or wire harness.  » Check wiring in the wire harness to
Loss of power. the affected part. (See the vehicle
R . . manufacturer‘'s documentation.)
ough engine running.
» Replace the affected part. (See the vehicle
manufacturer's documentation.)
P0032 HOZ2S Heater Control Circuit High Sensor 1 Sensor lambda 1
Short circuit to plus at part or wire harness. » Check wiring in the wire harness to
Loss of power. the affected part. (See the vehicle
. . manufacturer‘s documentation.)
Rough engine running.
» Replace the affected part. (See the vehicle
manufacturer's documentation.)
P0101 Mass Air Flow Calculation Plausibility Error Sensor intake manifold pressure/temperature
Implausible values in air mass calculation. » Check wiring in the wire harness to
Loss of power. the affected part. (See the vehicle
. S manufacturer‘s documentation.)
Starting difficulties.
» Replace the affected part. (See the repair
manual of the engine.)
» Leak air in the intake system can cause
the fault. Check the intake system.
WARNING! The throttle body is a safety
critical component. Improper repair or
cleaning of the throttle body may endanger
the safety of persons. Always replace a
defective throttle body.
» Corrosion or soiling in the throttle body can
cause the fault. Check the throttle body.
P0107 Manifold Absolute Pressure Sensor Circuit Sensor intake manifold pressure/temperature

Low

Open circuit or short circuit to ground at part or
wire harness.

Loss of power.
Starting difficulties.

» Check wiring in the wire harness to
the affected part. (See the vehicle
manufacturer‘'s documentation.)

» Replace the affected part. (See the repair
manual of the engine.)
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P0108 Manifold Absolute Pressure Sensor Circuit Sensor intake manifold pressure/temperature
High
» Check wiring in the wire harness to
Short circuit to plus at part or wire harness. the affected part. (See the vehicle
Loss of power. manufacturer‘s documentation.)
Starting difficulties. » Replace the affected part. (See the repair
manual of the engine.)
P0112  Intake Air Temperature Sensor 1 Circuit Low Sensor intake manifold pressure/temperature
Short circuit to ground at part or wire harness. B Check wiring in the wire harness to
Loss of power. the affected part. (See the vehicle
. T manufacturer‘s documentation.)
Starting difficulties. _
» Replace the affected part. (See the repair
manual of the engine.)
P0113 Intake Air Temperature Sensor Circuit High/ Sensor intake manifold pressure/temperature
Open
» Check wiring in the wire harness to
Open circuit or short circuit to plus at part or the affected part. (See the vehicle
wire harness. manufacturer‘s documentation.)
Loss of power. » Replace the affected part. (See the repair
Starting difficulties. manual of the engine.)
P0116  Engine Coolant Temperature Sensor Stuck Sensor coolant temperature
Signal
» Check wiring in the wire harness to
Measured data implausible. the affected part. (See the vehicle
The fan runs continuously. manufacturer‘s documentation.)
» Replace the affected part. (See the repair
manual of the engine.)
P0117  Engine Coolant Temperature Circuit Low Sensor coolant temperature

Short circuit to ground at part or wire harness.

The fan runs continuously.

» Check wiring in the wire harness to
the affected part. (See the vehicle
manufacturer's documentation.)

» Replace the affected part. (See the repair
manual of the engine.)
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P0118 Engine Coolant Temperature Circuit High/ Sensor coolant temperature
Open
» Check wiring in the wire harness to
Open circuit or short circuit to plus at part or the affected part. (See the vehicle
wire harness. manufacturer‘'s documentation.)
The fan runs continuously. » Replace the affected part. (See the repair
manual of the engine.)
P0121 Throttle Position 1 to Mass Air Flow Plausibility Sensor intake manifold pressure/temperature
Error
» Possible consequences/remedy as
described for trouble code P0101.
P0122  Throttle Position Sensor 1 Circuit Low Throttle body
Open circuit or short circuit to ground at partor » Check wiring in the wire harness to
wire harness. the affected part. (See the vehicle
Unusual or no throttle response. manufacturer's documentation.)
» Replace the affected part. (See the repair
manual of the engine.)
P0123  Throttle Position Sensor 1 Circuit High/Open Throttle body
Short circuit to plus at part or wire harness. » Check wiring in the wire harness to
Unusual or no throttle response. the affected part. (See the vehicle
manufacturer‘'s documentation.)
» Replace the affected part. (See the repair
manual of the engine.)
P0128 Coolant Thermostat Stuck Open Thermostat
Coolant temperature increase is implausible. » A permanently open or stuck thermostat
can cause the fault. Check the thermostat.
(See the repair manual of the engine.)
P0130 02 Sensor Circuit Open Sensor 1 Sensor lambda 1

Open circuit at part or wire harness.
Loss of power.
Rough engine running.

» Check wiring in the wire harness to
the affected part. (See the vehicle
manufacturer's documentation.)

» Replace the affected part. (See the vehicle
manufacturer's documentation.)
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P0131  O2 Sensor Circuit Low Sensor 1 Sensor lambda 1
Short circuit to ground at part or wire harness.  » Check wiring in the wire harness to
Loss of power. the affected part. (See the vehicle
Rough engine running manufacturer‘'s documentation.)
» Replace the affected part. (See the vehicle
manufacturer‘'s documentation.)
P0132 02 Sensor Circuit High Sensor 1 Sensor lambda 1
Short circuit to plus at part or wire harness. » Check wiring in the wire harness to
Loss of power. the affected part. (See the vehicle
R . . manufacturer's documentation.)
ough engine running.
» Replace the affected part. (See the vehicle
manufacturer's documentation.)
P0133 02 Sensor Circuit Slow Response Sensor 1 Sensor lambda 1
Sensor lambda 1 regulation too slow. » The part is defective caused by aging.
Loss of power. Replace the affected part. (See the vehicle
. . manufacturer‘s documentation.)
Rough engine running.
P0171  Fuel System Too Lean Sensor lambda 1

Fueling too lean.

The lambda control works outside of
permissible limits.

Loss of power.
Rough engine running.
The engine stalls.

>

A leaky intake system or exhaust system
can cause the fault. Check the intake
system and exhaust system.

A too low fuel pressure can cause the
fault. Check the fuel pressure. (See the
vehicle manufacturer's documentation.)

Blocked injectors can cause the fault.
Check the injectors.

Replace the affected part. (See the vehicle
manufacturer's documentation.)
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P0172  Fuel System Too Rich Sensor lambda 1
Fueling too rich. » Atoo high fuel pressure can cause the
The lambda control works outside of fault. Check the fuel pressure. (See the
permissible limits. vehicle manufacturer's documentation.)
Loss of power. » Leaky injectors can cause the fault. Check
R . . the injectors.
ough engine running.
. » Replace the affected part. (See the vehicle
The engine stalls. ] )
manufacturer's documentation.)
P0201  Cylinder 1 Injector Circuit Open Injector 1st cylinder
((Information on the cylinder definition can be found in the
Open circuit at part or wire harness. repair manual of the engine.))
Engine does not start. » Check wiring in the wire harness to
Rough engine running. the affected part. (See the vehicle
manufacturer's documentation.)
» Replace the affected part. (See the repair
manual of the engine.)
P0202 Cylinder 2 Injector Circuit Open Injector 2nd cylinder
((Information on the cylinder definition can be found in the
Open circuit at part or wire harness. repair manual of the engine.))
Engine doe.s not ste'1rt. » Check wiring in the wire harness to
Rough engine running. the affected part. (See the vehicle
manufacturer‘s documentation.)
» Replace the affected part. (See the repair
manual of the engine.)
P0217 Engine Coolant Over Temperature Condition Cooling system
Coolant temperature is too high. » Check the cooling system of the
The engine speed is limited. vehicle. (See the vehicle manufacturer's
The temperature warning light flashes. documentation.)
» An insufficient coolant level or leaks can
cause the fault. Check the coolant circuit.
» Check the cylinder head gasket.
» A permanently close or stuck thermostat
can cause the fault. Check the thermostat.
(See the repair manual of the engine.)
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P0219 Engine Overspeed Condition No defect
Engine speed > 9000 min™ [rpm]. NOTICE! Subsequent damage are possible.
» Avoid situations where the speed can
exceed the maximum speed.
P0221 Throttle Position 2 to Mass Air Flow Plausibility Sensor intake manifold pressure/temperature
Error
» Possible consequences/remedy as
described for trouble code P0101.
P0222 Throttle Position Sensor 2 Circuit Low/Open Throttle body
Open circuit or short circuit to ground at part or  » Check wiring in the wire harness to
wire harness. the affected part. (See the vehicle
» Replace the affected part. (See the repair
manual of the engine.)
P0223 Throttle Position Sensor 2 Circuit High Throttle body
Short circuit to plus at part or wire harness. » Check wiring in the wire harness to
Unusual or no throttle response. the affected part. (See the vehicle
manufacturer's documentation.)
» Replace the affected part. (See the repair
manual of the engine.)
P025A  Fuel Pump Module Control Circuit/Open Relay fuel pump

Open circuit at part or wire harness.
Engine does not start or stalls.

» Check wiring in the wire harness to
the affected part. (See the vehicle
manufacturer‘s documentation.)

» Replace the affected part. (See the vehicle
manufacturer's documentation.)

» Check the fuel pump and wiring. (See the
vehicle manufacturer's documentation.)
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P025C

Fuel Pump Module Control Circuit Low

Short circuit to ground at part or wire harness.

Engine does not start or stalls.

Relay fuel pump

» Check wiring in the wire harness to
the affected part. (See the vehicle
manufacturer's documentation.)

» Replace the affected part. (See the vehicle
manufacturer‘'s documentation.)

» Check the fuel pump and wiring. (See the
vehicle manufacturer's documentation.)

P025D

Fuel Pump Module Control Circuit High

Short circuit to plus at part or wire harness.
Engine does not start or stalls.

Relay fuel pump

» Check wiring in the wire harness to
the affected part. (See the vehicle
manufacturer's documentation.)

» Replace the affected part. (See the vehicle
manufacturer‘'s documentation.)

» Check the fuel pump and wiring. (See the
vehicle manufacturer's documentation.)

P0261

Cylinder 1 Injector Circuit Low

Short circuit to ground at part or wire harness.

Engine does not start.
Rough engine running.

Injector 1st cylinder
(Information on the cylinder definition can be found in the
repair manual of the engine.)

» Check wiring in the wire harness to
the affected part. (See the vehicle
manufacturer's documentation.)

» Replace the affected part. (See the repair
manual of the engine.)

P0262

Cylinder 1 Injector Circuit High

Short circuit to plus at part or wire harness.
Engine does not start.
Rough engine running.

Injector 1st cylinder
(Information on the cylinder definition can be found in the
repair manual of the engine.)

» Check wiring in the wire harness to
the affected part. (See the vehicle
manufacturer's documentation.)

» Replace the affected part. (See the repair
manual of the engine.)
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P0264  Cylinder 2 Injector Circuit Low Injector 2nd cylinder
(Information on the cylinder definition can be found in the
Short circuit to ground at part or wire harness. ~ repair manual of the engine.)
Engine dogs not sta-rt. » Check wiring in the wire harness to
Rough engine running. the affected part. (See the vehicle
manufacturer‘'s documentation.)
» Replace the affected part. (See the repair
manual of the engine.)
P0265 Cylinder 2 Injector Circuit High Injector 2nd cylinder
(Information on the cylinder definition can be found in the
Short circuit to plus at part or wire harness. repair manual of the engine.)
Engine does not start. » Check wiring in the wire harness to
Rough engine running. the affected part. (See the vehicle
manufacturer's documentation.)
» Replace the affected part. (See the repair
manual of the engine.)
P0O300 Random/Multiple Cylinder Misfire Detected Ignition system
Misfire detected. Combustions were failed. » Check wiring in the wire harness to
Engine splutters. the following parts parts. Ignition coils,
injectors and engine control unit. (See the
vehicle manufacturer's documentation.)
» Check the spark plugs and replace if
necessary. (See the repair manual of the
engine.)
» Replace the ignition coils. (See the repair
manual of the engine.)
> Replace the injectors. (See the repair
manual of the engine.)
» Replace the engine control unit. (See the
vehicle manufacturer's documentation.)
P0314  Single Cylinder Misfire (Cylinder not Specified) Ignition system

» Possible consequences/remedy as
described for trouble code P0300.
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P0315  Crankshaft Position — Camshaft Position Sensor crankshaft
Correlation - Gap Position Incorrect
» Check wiring in the wire harness to
The sensor crankshaft signal is undetermined. the affected part. (See the vehicle
Engine does not start. manufacturer‘s documentation.)
» Replace the affected part. (See the repair
manual of the engine.)
» Check the crankshaft reluctor. (See the
repair manual of the engine.)
P0325 Knock Sensor 1 Signal out of Range Sensor knock
The sensor knock signal is insufficient » Check bolting of the affected part. (See the
Loss of power. repair manual of the engine.)
» Check wiring in the wire harness to
the affected part. (See the vehicle
manufacturer's documentation.)
» Replace the affected part. (See the repair
manual of the engine.)
P0326 Knock Sensor Range Error Sensor knock
» Possible consequences/remedy as
described for trouble code P0325.
P0336 Crankshaft Position Sensor Missing Signal Sensor crankshaft
No signal at the sensor crankshaft. » Check wiring in the wire harness to
Engine does not start. the affected part. (See the vehicle
manufacturer's documentation.)
» Replace the affected part. (See the repair
manual of the engine.)
P0341 Camshaft Signal Missing Sensor camshaft

No signal at the sensor camshaft.
The engine speed is limited.

|

Check wiring in the wire harness to
the affected part. (See the vehicle
manufacturer's documentation.)

Replace the affected part. (See the repair
manual of the engine.)
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P0344  Camshaft Position Signal Timeout Sensor camshaft
During operation implausible signals occur at » Check if the affected part is unusually dirty.
the sensor camshaft. » Check the cam spike at rocker arm. (See
the repair manual of the engine.)
» Check wiring in the wire harness to
the affected part. (See the vehicle
manufacturer's documentation.)
» Replace the affected part. (See the repair
manual of the engine.)
P0351 Ignition Coil 1 Control Circuit Low/Open Ignition coil 1st cylinder
(Information on the cylinder definition can be found in the
Open circuit or short circuit to ground at part or ~ repair manual of the engine.)
wire harness.
. . » Check wiring in the wire harness to
Rough engine running. the affected part. (See the vehicle
Engine does not start or stalls. manufacturer's documentation.)
» Replace the affected part. (See the repair
manual of the engine.)
P0352 Ignition Coil 2 Control Circuit Low/Open Ignition coil 2nd cylinder
(Information on the cylinder definition can be found in the
Open circuit or short circuit to ground at part or ~ repair manual of the engine.)
ire harness.
W . . » Check wiring in the wire harness to
Rough engine running. the affected part. (See the vehicle
Engine does not start or stalls. manufacturer's documentation.)
» Replace the affected part. (See the repair
manual of the engine.)
P0370 Crankshaft Position Signal Spike Detected Sensor crankshaft

Erratic signal at the sensor crankshaft.
Engine does not start.

» Check wiring in the wire harness to
the affected part. (See the vehicle
manufacturer's documentation.)

» Replace the affected part. (See the repair
manual of the engine.)
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P0372  Crankshaft Position Signal Teeth Missing Sensor crankshaft
Erratic signal at the sensor crankshaft. » Check wiring in the wire harness to
Engine does not start. the affected part. (See the vehicle
manufacturer‘'s documentation.)
» Replace the affected part. (See the repair
manual of the engine.)
P0373 Crankshaft Position Sensor Intermittent/Erratic ~ Sensor crankshaft
Pulses Detected
» Check wiring in the wire harness to
Erratic signal at the sensor crankshaft. the affected part. (See the vehicle
Engine does not start. manufacturer‘s documentation.)
» Replace the affected part. (See the repair
manual of the engine.)
P0444  Evaporative Emission System Purge Control Canister purge valve
Valve Circuit Open
» Check wiring in the wire harness to
the affected part. (See the vehicle
manufacturer's documentation.)
» Replace the affected part. (See the vehicle
manufacturer's documentation.)
P0458 Evaporative Emission System Purge Control Canister purge valve
Valve Circuit Low
» Check wiring in the wire harness to
the affected part. (See the vehicle
manufacturer‘s documentation.)
» Replace the affected part. (See the vehicle
manufacturer's documentation.)
P0459 Evaporative Emission System Purge Control Canister purge valve
Valve Circuit High
» Check wiring in the wire harness to
the affected part. (See the vehicle
manufacturer's documentation.)
» Replace the affected part. (See the vehicle
manufacturer‘'s documentation.)
P500 Vehicle Speed Sensor Signal Error Vehicle speed sensor

Malfunction in the circuit of the vehicle speed
sensor.

» Check the vehicle speed sensor and
wiring. (See the vehicle manufacturer's
documentation.)
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P0606 Internal Monitoring Error -
P0O60B Internal Control Module A/D Processing .
Performance » Contact the vehicle manufacturer or
P060C Internal Monitoring_3 Error Textron Motors directly.
P0615 Starter Relay Circuit Open Relay starter
Open circuit at part or wire harness. » Check wiring in the wire harness to
manufacturer's documentation.)
» Replace the affected part. (See the vehicle
manufacturer‘s documentation.)
P0616  Starter Relay Circuit Low Relay starter
Short circuit to ground at part or wire harness.  » Check wiring in the wire harness to
manufacturer's documentation.)
» Replace the affected part. (See the vehicle
manufacturer's documentation.)
P0617  Starter Relay Circuit High Relay starter
Short circuit to plus at part or wire harness. » Check wiring in the wire harness to
manufacturer's documentation.)
» Replace the affected part. (See the vehicle
manufacturer‘s documentation.)
P061A Internal Monitoring of Torque Error -
» Contact the vehicle manufacturer or
Textron Motors directly.
P061B  Internal Monitoring - Torque Intervention Throttle body
Excessive
» Check wiring in the wire harness to
the affected part. (See the vehicle
manufacturer's documentation.)
» Replace the affected part. (See the repair
manual of the engine.)
P061C Internal Engine Speed Monitoring Error -

» Contact the vehicle manufacturer or
Textron Motors directly.
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P0626 Alternator Voltage Too High Voltage regulator/Generator
Charging voltage too high. » Check the voltage regulator. (See the
vehicle manufacturer's documentation.)
» Check the generator. (See the repair
manual of the engine.)
P0638 Auto Configuration Throttle Input - Error upper  Throttle body
return spring check
» Check wiring in the wire harness to
the affected part. (See the vehicle
manufacturer's documentation.)
» Replace the affected part. (See the repair
manual of the engine.)
PO63A  Auto Configuration Throttle Input - Adaptation ~ Throttle body
condition exceeded
» Check wiring in the wire harness to
the affected part. (See the vehicle
manufacturer‘s documentation.)
» Replace the affected part. (See the repair
manual of the engine.)
P063B  Auto Configuration Throttle Input - Limp home  Throttle body
adaptation is out of range
» Check wiring in the wire harness to
the affected part. (See the vehicle
manufacturer's documentation.)
» Replace the affected part. (See the repair
manual of the engine.)
P063C  Auto Configuration Throttle Input - Lower Throttle body
mechanical stop adaptation is out of range
» Check wiring in the wire harness to
the affected part. (See the vehicle
manufacturer‘'s documentation.)
» Replace the affected part. (See the repair
manual of the engine.)
P063D Auto Configuration Throttle Input - Lower Throttle body

position is not reached

» Check wiring in the wire harness to
the affected part. (See the vehicle
manufacturer's documentation.)

» Replace the affected part. (See the repair
manual of the engine.)
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PO63E  Auto Configuration Throttle Input - Error lower  Throttle body
return spring check
» Check wiring in the wire harness to
the affected part. (See the vehicle
manufacturer‘'s documentation.)
» Replace the affected part. (See the repair
manual of the engine.)

PO63F Auto Configuration Throttle Input - Upper Throttle body
position is not reached

» Check wiring in the wire harness to
the affected part. (See the vehicle
manufacturer's documentation.)

» Replace the affected part. (See the repair
manual of the engine.)

P0641  Sensor Reference Voltage 1 Circuit Low 5V power supply from engine control unit
Open circuit at 5 V power supply from engine » Check the connected parts and wiring.
control unit. Affected connections 32-pol C4, (See the vehicle manufacturer's
E4, B4. documentation.)

The power supply is outside from 5V +/-1 V. » Replace the engine control unit. (See the
vehicle manufacturer's documentation.)

P0642 Pedal Position Sensor Supply Voltage Error 5V power supply from engine control unit
Short circuit to ground at 5 V power supply » Check the connected parts and wiring.
from engine control unit. Affected connections (See the vehicle manufacturer’s
32-pol C4, E4, B4. documentation.)

The power supply is outside from 5V +/-1 V. » Replace the engine control unit. (See the
vehicle manufacturer's documentation.)

P0643 Sensor Reference Voltage 1 Circuit High 5V power supply from engine control unit

Short circuit to plus at 5 V power supply from
engine control unit. Affected connections 32-
pol C4, E4, B4.

The power supply is outside from 5V +/-1 V.

» Check the connected parts and wiring.
(See the vehicle manufacturer's
documentation.)

» Replace the engine control unit. (See the
vehicle manufacturer's documentation.)
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P0651  Sensor Reference Voltage 2 Circuit Low 5V power supply from engine control unit
Open circuit at 5 V power supply from engine » Check the connected parts and wiring.
control unit. Affected connections 64-pol E1, (See the vehicle manufacturer's
F1, G1, H1, J1. documentation.)

The power supply is outside from 5V +/-1 V. » Replace the engine control unit. (See the
vehicle manufacturer's documentation.)

P0653 Sensor Reference Voltage 2 Circuit High 5V power supply from engine control unit
Short circuit to plus at 5 V power supply from » Check the connected parts and wiring.
engine control unit. Affected connections 64- (See the vehicle manufacturer's
pol E1, F1, G1, H1, J1. documentation.)

The power supply is outside from 5V +/-1 V. » Replace the engine control unit. (See the
vehicle manufacturer's documentation.)

P0658 Main Relay Supply Voltage Low Battery
The battery voltage is too low. » Check wiring in the wire harness between

vehicle manufacturer's documentation.)

> Check the battery cable. (See the vehicle
manufacturer's documentation.)

» Recharge the battery. (See the vehicle
manufacturer's documentation.)

» Replace the battery. (See the vehicle
manufacturer's documentation.)

P0659 Main Relay Supply Voltage High Battery
The battery voltage is too high. » Replace the battery. (See the vehicle

Engine does not start or stalls. manufacturer's documentation.)

P0685 ECM Main Relay Control Circuit Open Relay main

Open circuit at part or wire harness.
The engine cranks, but does not start.

» Check wiring in the wire harness to
the affected part. (See the vehicle
manufacturer‘'s documentation.)

» Replace the affected part. (See the vehicle
manufacturer's documentation.)
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P0686 ECM Main Relay Control Circuit Low Relay main
Short circuit to ground at part or wire harness.  » Check wiring in the wire harness to
The engine cranks, but does not start. the affected part. (See the vehicle
manufacturer‘'s documentation.)
» Replace the affected part. (See the vehicle
manufacturer‘'s documentation.)
P0687 ECM Main Relay Control Circuit High Relay main
Short circuit to plus at part or wire harness. » Check wiring in the wire harness to
The engine cranks, but does not start. the affected part. (See the vehicle
manufacturer's documentation.)
» Replace the affected part. (See the vehicle
manufacturer's documentation.)
P0691  Fan 1 Control Circuit Low Relay fan
Short circuit to ground at part or wire harness. B Check wiring in the wire harness to
the affected part. (See the vehicle
manufacturer's documentation.)
» Replace the affected part. (See the vehicle
manufacturer's documentation.)
P0692 Fan 1 Control Circuit High Relay fan
Short circuit to plus at part or wire harness. » Check wiring in the wire harness to
the affected part. (See the vehicle
manufacturer‘s documentation.)
» Replace the affected part. (See the vehicle
manufacturer's documentation.)
P1604 ECU Internal Warm Restart Failure -
» Contact the vehicle manufacturer or
Textron Motors directly.
P2100 Throttle Actuator Control Motor Circuit/Open Throttle body

Open circuit at part or wire harness.
Unusual or no throttle response.

» Check wiring in the wire harness to
the affected part. (See the vehicle
manufacturer's documentation.)

» Replace the affected part. (See the repair
manual of the engine.)
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P2101  Throttle Actuator Control Motor Circuit Throttle body
Temperature Warning
WARNING! The throttle body is a safety
The temperature is too high. critical component. Improper repair or
Loss of power. cleaning of the throttle body may endanger
the safety of persons. Always replace a
defective throttle body.
» A stiff mechanism of the throttle body can
cause the fault. Check the throttle body.
» Atoo high ambient temperature at the
engine control unit can cause the fault.
Check the ambient conditions.
P2102 Throttle Actuator Control Motor Circuit Low Throttle body
Short circuit to ground at part or wire harness. B Check wiring in the wire harness to
Unusual or no throttle response. the affected part. (See the vehicle
manufacturer's documentation.)
» Replace the affected part. (See the repair
manual of the engine.)
P2103 Throttle Actuator Control Motor Circuit High Throttle body
Short circuit to plus at part or wire harness. » Check wiring in the wire harness to
Unusual or no throttle response. the affected part. (See the vehicle
manufacturer's documentation.)
» Replace the affected part. (See the repair
manual of the engine.)
P2118  Throttle Actuator Control Motor Range Error Throttle body

The throttle body is blocked.
Unusual or no throttle response.

WARNING! The throttle body is a safety
critical component. Improper repair or
cleaning of the throttle body may endanger
the safety of persons. Always replace a
defective throttle body.

» Small components in the intake area,
corrosion or soiling can cause the fault.
Check the throttle body.
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P2119

Throttle Actuator Control Performance Error

Implausible values of the sensors.
Unusual or no throttle response.

Throttle body

WARNING! The throttle body is a safety
critical component. Improper repair or
cleaning of the throttle body may endanger
the safety of persons. Always replace a
defective throttle body.

» Atight throttle body can cause the fault.
Check the throttle body.

» Check wiring in the wire harness to
the affected part. (See the vehicle
manufacturer's documentation.)

» Replace the affected part. (See the repair
manual of the engine.)

P2122

Pedal Position Sensor 1 Circuit Low/Open

Open circuit or short circuit to ground at part or
wire harness.

Unusual or no throttle response.

Throttle request unit

» Check wiring in the wire harness to
the affected part. (See the vehicle
manufacturer's documentation.)

» Replace the affected part. (See the vehicle
manufacturer‘s documentation.)

P2123

Pedal Position Sensor 1 Circuit High

Short circuit to plus at part or wire harness.
Unusual or no throttle response.

Throttle request unit

» Check wiring in the wire harness to
the affected part. (See the vehicle
manufacturer‘'s documentation.)

» Replace the affected part. (See the vehicle
manufacturer's documentation.)

P2127

Pedal Position Sensor 2 Circuit Low/Open

Open circuit or short circuit to ground at part or
wire harness.

Unusual or no throttle response.

Throttle request unit

» Check wiring in the wire harness to
the affected part. (See the vehicle
manufacturer's documentation.)

» Replace the affected part. (See the vehicle
manufacturer's documentation.)
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TROUBLESHOOTING MOTORS:
(%)
k:
g Displayed fault
) L. Affected part/system
= Trouble code description
= Possible consequences » Possible consequences/remedy
P2128 Pedal Position Sensor 2 Circuit High Throttle request unit
Short circuit to plus at part or wire harness. » Check wiring in the wire harness to
Unusual or no throttle response. the affected part. (See the vehicle
manufacturer's documentation.)
» Replace the affected part. (See the vehicle
manufacturer‘'s documentation.)
P2135 Throttle Position Sensor Plausibility Error Throttle body
Implausible values of the sensors. » Check wiring in the wire harness to
Unusual or no throttle response. the affected part. (See the vehicle
manufacturer's documentation.)
» Replace the affected part. (See the repair
manual of the engine.)
P2138 Pedal Position Sensor Plausibility Error Throttle request unit
Implausible values of the sensors. » Check wiring in the wire harness to
Unusual or no throttle response. the affected part. (See the vehicle
manufacturer's documentation.)
» Replace the affected part. (See the vehicle
manufacturer's documentation.)
P2301  Ignition Coil 1 Control Circuit High Ignition coil 1st cylinder
(Information on the cylinder definition can be found in the
Short circuit to plus at part or wire harness. repair manual of the engine.)
Rough engine running. » Check wiring in the wire harness to
Engine does not start or stalls. the affected part. (See the vehicle
manufacturer‘s documentation.)
» Replace the affected part. (See the repair
manual of the engine.)
P2304 Ignition Coil 2 Control Circuit High Ignition coil 2nd cylinder

Short circuit to plus at part or wire harness.

Rough engine running.
Engine does not start or stalls.

(Information on the cylinder definition can be found in the
repair manual of the engine.)

» Check wiring in the wire harness to
the affected part. (See the vehicle
manufacturer's documentation.)

» Replace the affected part. (See the repair
manual of the engine.)
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	REPAIR AND SERVICE MANUAL
	HAVOC X ALL TERRAIN VEHICLE
	STARTING MODEL YEAR 2018

	ALWAYS:
	ALWAYS:
	ALWAYS:
	Fig. 1 VIN Location
	Fig. 2 Initial Service Chart
	Washing the Vehicle
	1. With an automotive type wash cloth, wash from the top of the vehicle to the bottom.
	2. To prevent the soap from drying on the vehicle, rinse with clean water frequently.
	3. To prevent water spots, dry with a chamois before the water dries.

	Polishing the Vehicle
	Battery
	Engine
	1. Perform all periodic routine maintenance per the periodic service schedule.
	2. Place the shifter in the P (park) position.
	3. Add a commercially available fuel stabilizer to the fuel tank. Follow the manufacturer’s mixing instructions.
	4. Start the engine and let it run for several minutes in a well ventilated area to allow the fuel stabilizer to be mixed through the fuel system.
	5. Turn the key switch to the OFF position and remove the key.
	6. Remove both ignition coils from the plugs.
	7. Remove both spark plugs.
	8. Add a conventional cylinder fogging oil or one ounce of 30 weight oil to each spark plug hole.
	9. Inspect the spark plugs prior to installation.
	10. Rotate the engine several times with the starter. This will allow the fogging oil to coat the cylinders.
	11. Install spark plugs. Replace with new plugs if needed.
	12. Install the ignition coils onto the spark plugs.


	Fig. 3 Torque Specifications
	Lifting Front of Vehicle
	1. Chock the rear wheels to keep the vehicle from rolling backward (Ref. Fig. 2).
	2. Put a jack under the center of the vehicle frame at the differential mounting plate (Ref. Fig. 1).
	3. Raise the vehicle with the jack.
	4. Install a jack stand under each side of the vehicle frame just behind the front wheels.
	5. Lower the vehicle until it rests on the jack stands.
	6. Remove the jack.
	7. Confirm that the vehicle is stable on the jack stands before proceeding with any service.

	Lifting Rear of Vehicle
	1. Chock the front wheels to keep the vehicle from rolling forward (Ref. Fig. 2).
	2. Put a jack under the center of the vehicle frame at the hitch mounting plate (Ref. Fig. 1).
	3. Raise the vehicle with the jack.
	4. Install a jack stand under each side of the vehicle frame just in front of the rear wheels.
	5. Lower the vehicle until it rests on the jack stands.
	6. Remove the jack.
	7. Confirm that the vehicle is stable on the jack stands before proceeding with any service.

	Lowering Vehicle
	1. Make sure chocks are still in place on any wheels that remain on the ground.
	2. Put the jack in the same location that was used to raise the vehicle.
	3. Raise the vehicle enough to remove the jack stands. Remove the jack stands from underneath the vehicle.
	4. Slowly lower the vehicle to the ground and remove the jack.
	Fig. 1 Lifting the Vehicle
	Fig. 2 Wheel Chocks

	Painting
	Repairing Scratches
	1. Thoroughly clean the surface to be repaired with alcohol and allow to dry.
	2. Use a brush to apply a minimum of two coats of touch up paint to the damaged area. Allow 30 - 45 minutes between coats; increase to 45 - 60 minutes in higher humidity. The painted area must be slightly higher than the surface of the part.
	3. Use 400 grit “wet” sand paper to blend painted area level with the rest of the part being repaired.
	4. Use a polishing compound (3M Finesse or automotive grade) to renew gloss and to further blend and transition newly painted surface.
	5. Clean with alcohol and allow to dry.
	6. Optional but recommended; Apply clear coat to renew and protect depth of finish.
	7. Wax or polish with a Carnauba base product, available at any automotive parts distributor. Do not wax flat finishes.
	1. Thoroughly clean the surface to be repaired with alcohol, and allow to dry.
	2. Apply tape to the area surrounding the damaged area to prevent over spray of paint.
	3. Shake the aerosol paint a minimum of one minute to mix thoroughly and achieve the best color match.
	4. Apply paint in light even overlapping strokes. Multiple coats can be applied to provide adequate coverage and finish.
	5. Allow paint to dry overnight.
	6. Use 400 grit “wet” sand paper to blend painted area level with the surface of the part being repaired.
	7. Use a polishing compound (3M Finesse or automotive grade) to renew gloss and to further blend and transition newly painted surface.
	8. Clean with alcohol, and allow to dry.
	9. Optional but recommended; Apply clear coat to renew and protect depth of finish.
	10. Wax or polish with Carnauba base product, available at any automotive parts distributor. Do not wax flat finishes.

	Complete Panel Repair
	Decal Replacement
	1. Prepare the surface by cleaning with alcohol and a clean cloth. Allow the surface to dry.
	2. Peel away the decal backing and apply to the surface.
	3. Use a squeegee to smooth out the decal and remove any air pockets trapped under the decal. A needle can be used to puncture any remaining air pockets that cannot be otherwise removed.

	Cowl Removal

	Fig. 1 Cowl and Front Fascia
	1. Unlock the quarter-turn fasteners (32) on the hood (2). Open the hood and pull up and back to remove (See Fig. 1).
	2. Remove the nuts (25) that secure the grill (24) to the front fascia (3). Remove the grill.
	3. Remove the bolts (30) that secure the sides of the fascia to the mounting brackets (29).
	4. Disconnect the headlights from the wire harness.
	5. Remove the plastic rivets (8) and screws (27) that secure the fascia to the cowl (1). Remove the fascia from the vehicle.
	6. Remove screws (7) and plastic rivets (8) that secure the cowl (1) to the frame. Remove the cowl.
	7. Installation is the reverse order of removal.

	Fig. 2 Dash and Front Bulkhead
	1. Remove the cowl. See Cowl Removal on page 22.
	2. Remove plastic ratchet fasteners (15) that secure the display cover (14) to the dash (1). Remove the cover (See Fig. 2).
	3. Remove the instrument display, USB outlet, key switch and control switches. See ELECTRICAL SYSTEM on page 143.
	4. Remove the passenger hand hold. See FRAME on page 39.
	5. Remove the rocker panel. See SEATING on page 30.
	6. Remove the quarter panels and fender liners. See Quarter Panel and Front Fender Liner Removal on page 26.
	7. Remove the steering wheel and adjustment strut. See Steering Wheel Replacement on page 86.
	8. Loosen the jam nut and remove the shifter knob.
	9. Remove the floorboards. See Floorboards on page 29.
	10. Remove the bolts (6) the secure the front bulkhead (4) to the bottom of the dash (1).
	11. Remove the bolts (6) that secure the dash to the frame.
	12. Remove the dash from the vehicle.
	13. Installation is the reverse order of disassembly.
	Standard Brush Guard Removal

	Fig. 3 Standard Brush Guard
	1. Remove two bolts (3) and nuts (4) that secure the brush guard (1) to the bracket (2) (See Fig. 3).
	2. Remove four bolts (3) and nuts (4) that secure the brush guard (1) to the frame.
	3. Remove the brush guard.
	4. Installation is the reverse order of removal.
	5. Tighten the hardware to torque specified below.
	Premium Brush Guard Removal

	Fig. 4 Premium Brush Guard
	1. Remove the two bolts (20) that secure the upper shield (11) to the shield mounting bracket (16) (See Fig. 4).
	2. Remove the four bolts (21) that secure the upper shield (11) to the lower shield (12). Remove the upper shield (11).
	3. The grill (14) can be removed from the upper shield by removing two plastic rivets (15).
	4. Remove the two bolts (22) that secure the lower shield (12) to the frame. Remove the lower shield (12).
	5. Remove the bolts (3) and nuts (4) that secure the brush guard (1) to the bracket (2).
	6. Remove the bolts (3) and nuts (4) that secure the brush guard (1) to the frame.
	7. Remove the brush guard.
	8. Installation is the reverse order of removal.
	9. Tighten the hardware to torque specified below.
	Rocker Panel Removal
	Fig. 5 Rocker Panel
	1. Remove the two screws (5) that secure the rocker panel (7) to the frame (See Fig. 5).
	2. Remove the two plastic rivets (13) that secure the rocker panel to the frame. Remove the rocker panel.
	3. Installation is the reverse order of removal.


	Side Panel and Rear Fender Liner Removal
	Fig. 6 Side Panel and Rear Fender Liner
	1. Remove the rocker panel. See SEATING on page 30.
	2. Remove the screw (9) and plastic rivets (13) that secure the side panel (3) to the frame (See Fig. 6). Remove the side panel.
	3. Remove the screws (9) that secure the rear fender liner (5) to the frame. Remove the rear fender liner.
	4. Installation is the reverse order of removal.


	Quarter Panel and Front Fender Liner Removal
	1. Remove the rocker panel. See SEATING on page 30.
	2. Remove the door. See Door Removal on page 27.
	3. Remove the plastic rivets (13) and screw (9) that secure the front fender liner (11) to the quarter panel (1) (See Fig. 7). Remove the front fender liner.
	4. Remove the plastic rivets (14) and screws (10) that secure the quarter panel to the frame. Remove the quarter panel.
	Fig. 7 Quarter Panel and Front Fender Liner

	Door Removal
	Fig. 8 Door
	1. Remove the bolts (15), nuts (16) and hinge plate (8) that secure the door (1) to the upper and lower door hinges (See Fig. 8).
	2. Remove the door from the vehicle.
	3. Installation is the reverse order of removal.
	4. Tighten the hardware to torque specified below.
	5. Adjust the position of the striker plate or door as needed after installation to allow the doors to latch properly.


	Door Handle and Latch Assembly Removal

	Fig. 9 Door Handle and Latch Assembly
	1. Remove the screws (20) that secure the cover plate (1) to the door (See Fig. 9).
	2. Remove the screws (12) that secure the cover plate (1) to the latch mount bracket (10) and to the door.
	3. Remove the door handle assembly.
	4. Remove the screws (3) and nuts (21) that secure the cover plate to the door lever assembly.
	5. Remove the screws (7) that secure the latch mechanism to the latch mount bracket (10).
	6. The push rod (25) can be removed by twisting the clips (26) to the open position.
	7. Installation is the reverse order of removal.
	8. Tighten the hardware to torque specified below.
	Striker Plate Removal
	Fig. 10 Striker Plate
	1. Remove the bolts (42) and nuts (43) that secure the striker plate (41) to the ROPS tube (See Fig. 10).
	2. Installation is the reverse order of removal.
	3. Adjust the position of the striker plate or door as needed after installation to allow the doors to latch properly.
	4. Tighten the hardware to the torque specified below:


	Floorboards
	Fig. 11 Floorboards
	1. Remove the rocker panel. See SEATING on page 30.
	2. Remove the plastic rivets (11) that secure the cup holder (5) to the seat closeout and the prop-shaft cover (4) (See Fig. 11). Remove the cup holder.
	3. Remove the screws (6) that secure the prop-shaft cover (4) to the floorboards. Remove the cover.
	4. Remove the screws (9) that secure the floorboards to the frame.
	5. Remove the screws (6) that secure the floorboards to the bulkhead. Remove the floorboards.
	6. Installation is the reverse order of removal.



	Fig. 12 Seat Components
	Seat Assembly Removal
	1. Press the lever on the seat latch (44) while rotating the seat forward.
	2. Slide the seat backward until the tab on the seat latch mount (45) clears the bar on the seat plate (1).
	3. Pull the seat up and out of the vehicle. (See Fig. 12)
	4. To install the seat assemblies, insert the tab of the seat latch mount (45) into the bar of the seat plate (1).
	5. Rotate the seat down until the seat latch (44) locks into place on the seat latch stud (19).

	Seat Back Removal
	1. Remove the four bolts (43) that secure the seat back (40) to the seat back supports (42) (See Fig. 12).
	2. Remove the seat back from the vehicle.
	3. Installation is the reverse of removal.
	4. Tighten the hardware to the torque specified below:

	Seat Bottom Removal
	1. Remove the four bolts (43) that secure the seat bottom (41) to the seat back supports (42) (See Fig. 12).
	2. Remove the seat bottom from the vehicle.
	3. Installation is the reverse of removal.
	4. Tighten the hardware to the torque specified below:

	Seat Plate Removal
	1. Remove the four bolts (4), washers (3) and nut (2) that secure the seat plate (1) to the seat sliders (17) (See Fig. 12).
	2. Remove the seat plate from the vehicle.
	3. Installation is the reverse of removal.
	4. Tighten the hardware to the torque specified below:

	Seat Slider Removal
	1. Remove the nuts (9) that secure the seat sliders (17) to the seat back C-channels (8) (See Fig. 12).
	2. Remove the seat sliders from the vehicle.
	3. Remove the bolts (21) that secure the C-channels to the seat frame.
	4. Installation is the reverse of removal.
	5. Tighten the hardware to the torque specified below:

	Seat Closeout and Center Console Removal

	Fig. 13 Seat Closeout Panel and Center Console
	Center Console Removal
	1. Remove the plastic rivets (7) that secure the center console (3) to the front and rear brackets (4, 5) (See Fig. 13).
	2. Lift the front of the console up and pull the rear taps free of the holes in the seat closeout panel.
	3. Installation is the reverse of removal.

	Air Filter Access Panel Removal
	1. Open the air filter access panel (9) by pulling forward on the top portion of the panel (See Fig. 13).
	2. With the panel open, pull the tabs located on the bottom of the panel up and out of the vehicle.
	3. Installation is the reverse of removal.

	Seat Closeout Panel Removal
	1. Remove the seat assemblies. See the Seat Assembly Removal on page 31.
	2. Remove the seat sliders. See the Seat Slider Removal on page 31.
	3. Remove the bolts (6) that secure center console mounting brackets (4, 5) to the seat frame (See Fig. 13). Remove brackets.
	4. Remove the plastic rivets (7) that secure the seat closeout panel (1) to the seat frame.
	5. Remove the hardware that secure the ECU to the back of the closeout panel. See the Engine Control Unit (ECU) on page 149.
	6. Remove the bolts (8) that secure the bottom of the closeout panel to the bottom of the seat frame.
	7. Remove the seat closeout from the vehicle.
	8. Installation is the reverse of removal.


	Fig. 14 Extended Cab Components
	Cargo Tray Removal
	1. Remove the plastic rivets (11) that secure the edges of the cargo tray (3) to the side panels (See Fig. 14).
	2. Remove the screws (10) that secure the cargo tray to frame and the cab closeout panel (2). Lift the cargo tray out of the vehicle.
	3. Installation is the reverse order of removal.
	4. Tighten the hardware to the torque specified below:

	Closeout Panel Removal
	1. Remove the screws (4) that secure the top edges of the closeout panel (2) to the ROPS tubes (See Fig. 14).
	2. Remove the plastic rivets (11) that secure the panel (2) to the bracket (1). Remove the closeout panel.
	3. Installation is the reverse order of removal.
	4. Tighten the hardware to the torque specified below:

	Extended Cab Door Removal
	1. Remove hinge covers (30) from the hinges (37) (See Fig. 15).
	2. Remove the screws (40) that secure the hinges (37) to the door panels (33). Remove the door panel (33) from the vehicle.
	3. Installation is the reverse order of removal.
	4. Tighten the hardware to the torque specified below:
	Fig. 15 Extended Cab Doors

	Skid Plate Removal

	Fig. 16 Skid Plate
	1. Remove the screws (4) that secure the skid plate (1) and the bracket (5) to the bottom of the frame (See Fig. 16).
	2. Remove the bracket (5).
	3. Slide the rear of the skid plate forward and down off the rear frame weldment.
	4. Installation is the reverse order of removal.
	5. Tighten the hardware to the torque specified below:

	Fig. 1 Front Frame Section
	Dash Support Removal
	Fig. 2 Dash Support and Hand Hold
	1. Remove the bolts (31) that secure the outer legs of the dash support (5) to each side of the frame (1) (Ref. Fig. 3).
	2. Remove bolts (6) that secure the inner legs of the support to the frame.
	3. Remove the dash support from the frame.
	4. Installation is in the reverse order of removal.
	5. Tighten hardware to the torque specified below:


	Hand Hold Removal
	1. Release and remove the pins (4) that secure the handhold (2) into the dash support. (See Fig. 2)
	2. Pull the hand hold out of the dash support tubes.
	3. Installation is the reverse order of removal. Make sure that the bushings (3) are in place before installation.

	Front Shock Tower Brace Removal
	Fig. 3 Shock Tower Brace
	1. Remove the bolts (8) that secure the front shock tower brace (7) to the frame (1) (Ref. Fig. 4). Remove the brace.
	2. Installation is in the reverse order of removal.
	3. Tighten hardware to the torque specified below:


	Rear Shock Tower Brace Removal
	Fig. 4 Rear Shock Tower Brace
	1. Remove the bolts (38) that secure the rear shock tower brace (32) to the frame (1) (Ref. Fig. 5). Remove the brace.
	2. Installation is in the reverse order of removal.
	3. Tighten hardware to the torque specified below:



	Fig. 5 Seat Frame
	Seat Frame Removal
	1. Remove the bolts (26) that secure the seat frame (1) to the B-Pillar crossmember (32).
	2. Remove the bolts (20) and nuts (21) that secure the seat frame (1) to the frame B-pillars on each side of the vehicle frame.
	3. Remove the bolts (24) that secure the legs of the seat frame (1) to the vehicle frame. Remove the seat frame from the vehicle.
	4. Installation is in the reverse order of removal.
	5. Tighten hardware to the torque specified below:

	B-Pillar Crossmember Removal
	1. Remove the bolts (26) and nuts that secure seat frame (1) to the B-pillar crossmember (32) (Ref. Fig. 6).
	2. Remove the bolts (33) and nuts (34) that secure the ends of the crossmember (32) to the top of the B-pillars of the vehicle frame. Remove the crossmember.
	3. Installation is in the reverse order of removal.
	4. Tighten hardware to the torque specified below:


	Fig. 1 ROPS Components
	Removing the ROPS as a Complete Unit
	1. Disconnect CHMSL (Center High Mounted Stop Light) wire connection at the bottom of the passengers side C-pillar.
	2. Remove the bolts (8) and the nuts (9) that secure the ROPS side tubes (1 and 2) to the seat back supports (24) (Ref. Fig. 1).
	3. Remove the bolts (8) and the mounting plate (10) that secure the front of the ROPS side tubes (1 and 2) to the A-pillar of the frame.
	4. Remove the bolts (8) and the mounting plate (11) that secure the rear of the ROPS side tubes (1 and 2) to the B-pillar of the frame.
	5. Remove the bolts (8) and the mounting plate (11) that secure the extended cab tubes (4 and 6) to the C-pillar of the frame.
	6. With the aid of an assistant, lift the ROPS off the vehicle.
	7. Installation is the reverse order of removal.
	8. Tighten hardware to the torque specified below:

	ROPS Side Tube Installation
	1. Remove the cargo tray and cab closeout panel. See the BODY section.
	2. Position the driver side ROPS tube (1) as shown (Ref. Fig. 1). Secure the front of the side ROPS tube (1) to the vehicle frame A-pillar with bolts (8) and mounting plate (10). Finger tighten hardware to allow for adjustment.
	3. Attach the other end of the driver side ROPS tube (1) to the B-pillar. Secure with bolts (8) and mounting bracket (11). Finger tighten hardware to allow for adjustment.
	4. Repeat the above steps for installing the passenger side ROPS tube (2).

	ROPS Extended Cab Tubes Installation
	Fig. 2
	1. Position the lower end of the extended cab ROPS tube (4) over the driver side C-pillar of the vehicle frame and secure with bolts (8) and nuts (9) (Ref. Fig. 1). Finger tighten hardware to allow for adjustment.
	2. Repeat the above steps for installing the passenger side extended cab ROPS tube (6).
	3. Do not install the top bracket hardware of the extended cab ROPS tube (4 and 6) until the rear cross-tube (12) has been installed (Ref. Fig. 2).


	Rear Cross-tube Installation
	1. Slide the ends of the cross-tube (12) in between the ROPS tube mounting brackets (1 and 4) and align the mounting holes of all three brackets (Ref. Fig. 1)(Ref. Fig. 2). From the top, insert bolts (8) into the mounting holes, and secure with lock ...
	2. Repeat the above steps to secure the other end of the rear cross-tube to the driver side ROPS tubes (2 and 6).
	Fig. 3 CHMSL
	1. Mount the Center High Mount Stop Light (CHMSL) (10) to the existing mounting bracket on the center of the extended cab cross-tube (7) (Ref. Fig. 3). Make sure the wiring is on the same side as the exposed wiring harness of the cross-tube. Align th...
	2. Tighten hardware to the torque specified below:
	3. Connect the CHMSL wiring harness to the exposed main harness coming from the extended cab ROPS tube (7).
	4. Align the mounting holes on the CHMSL back cover (11) with the mounting bracket holes and secure with removable rivets (13) (Ref. Fig. 4).

	Fig. 4 CHMSL Back Cover
	5. Position the extended cab cross-tube (7) as shown. Route the end of the wiring harness down through the top hole in the passenger side extended cab ROPS tube (4) and down through the vertical ROPS tube (Ref. Fig. 5). Connect the CHMSL harness to t...

	Fig. 5 CHMSL Wiring
	6. Once the wiring has been inserted into the extended cab ROPS tube, align the mounting bracket holes of the extended cab cross-tube (7) to the corresponding mounting bracket of the extended cab ROPS tube (4). Secure with bolts (8) and lock nuts (9)...
	7. Repeat the above step to secure the extended cab cross-tube to the driver side extended cab ROPS tube.


	Front Cross-tube Installation
	1. Position the cross-tube (5) onto the top mounting brackets of the driver and passenger side ROPS tubes (Ref. Fig. 6).
	2. Align the holes of both mounting brackets and secure with bolts (8) and lock nuts (9). Finger tighten bolts to allow for adjustment.
	Fig. 6 Front Cross-tube

	ROPS Cross Bar and Supports Installation
	1. Position the ROPS cross bar (21) as shown (Ref. Fig. 7).
	2. Align the mounting holes on the cross bar (21) with the corresponding holes in the ROPS side tubes.
	3. Secure with bolts (24) and u-nuts (23).
	4. Finger tighten hardware to allow for adjustment.
	5. Position supports (22) as shown (Ref. Fig. 7).
	6. Secure the top of supports (22) to brackets on cross bar (21) with bolts (25) and nuts (27). Finger tighten bolts to allow for adjustment. Do not secure bottom of support until the seat belt retractor is installed (Ref. Fig. 9).
	Fig. 7 Cross Bar and Supports

	Tighten ROPS Hardware
	1. After all the ROPS components are installed, tighten hardware to the torque specified below in the following order (see previous figures for reference):
	a. Tighten the seat back support (24, 25) to ROPS tubes (2, 1) and the vehicle frame.
	b. Tighten the ROPS tubes (1, 2) and extended cab ROPS tubes (3, 4) to the vehicle frame.
	c. Tighten the front cross-tube (5), rear cross-tube (6), and extended cab cross-tube (7) to the side ROPS tubes (1 - 4).
	1. Attach the pillar loop of the seatbelt to the mounting bracket at the top of the ROPS tube (2) with bolt (16) from the front to back (Ref. Fig. 8). Secure with lock nut (15). Guide the belt down to prevent twisting the belt. Make sure the flat sid...
	2. Align mounting hole of support (22) with the hole in the ROPS tube (2). Attach the seatbelt retractor to the bracket at the bottom of the ROPS tube (2) (Ref. Fig. 9).
	3. Insert the tab on the back of the seatbelt retractor through the corresponding hole in the bracket to prevent the retractor from rotating.
	4. Secure the seatbelt retractor to the bracket by inserting the bolt (18) through the mounting hole in the retractor and through the ROPS tube (2) and support (22). Secure the bolt with lock nut (19).
	5. Secure the seat belt anchors (39) to the seat frame with bolts (36), washers (37) and nuts (38) (Ref. Fig. 10).
	6. Secure the seat belt latches (34) to the center of the seat frame with bolts (32) and nuts (30).
	7. Tighten hardware to the torque specified below:
	Fig. 8 Seat Belt
	Fig. 9 Seat Belt Retractor


	Fig. 10 Lower Seat Belt
	1. Release the bed latch and lift the truck bed until the gas springs are fully extended.
	2. With a person on each side of the bed, remove the cotter pin and clevis pin that connect the gas springs to truck bed. Swing the gas springs down to rest on the frame.
	3. Lower the truck bed.
	4. Remove the cotter pins and clevis pins from the truck bed pivots.
	5. Remove the bed from the vehicle.
	6. Install the truck bed in the reverse order of disassembly.
	Decal Replacement
	1. Prepare the surface by cleaning with alcohol and a clean cloth. Allow the surface to dry.
	2. Peel away the decal backing and apply to the surface.
	3. Use a squeegee to smooth out the decal and remove any air pockets trapped under the decal. A needle can be used to puncture any remaining air pockets that cannot be otherwise removed.

	Installing Canopy Mounting Brackets
	Fig. 1 Canopy Mounting Brackets
	1. Loosen the ROPS (Roll Over Protection System) hardware at each of the four upper corner brackets (Ref. Fig. 1). Do not remove the bolts completely.
	2. Slide the passenger side front canopy mounting bracket (5) underneath the bolt heads at the front passenger side of the ROPS.
	3. Finger tighten the hardware to allow for adjustment.
	4. Repeat the above step to install the other three mounting brackets (4, 6, 7) to the corresponding ROPS brackets on the front driver side, rear driver side, and rear passenger side ROPS brackets.


	Installing Canopy Clamps

	Fig. 2 Canopy Mounting Clamps
	1. Place canopy clamps (3), with the hinged side facing out, onto each side ROPS tube (Ref. Fig. 2).
	2. Close the hinges around the ROPS tubes and secure with Torx bolts (11) and washers (12) (Ref. Fig. 3).
	3. Finger tighten hardware to allow for adjustment.
	Fig. 3 Secure Canopy Clamp
	Installing the Canopy

	Fig. 4 Canopy
	1. Align the mounting holes on the canopy with the holes in the mounting brackets (4-7) and canopy clamps (3) (Ref. Fig. 2) (Ref. Fig. 4).
	2. Slide the canopy clamps (3) along the ROPS tube so they are aligned with the canopy mounting holes.
	3. When the canopy clamps are aligned with the canopy mounting holes, tighten the canopy clamp bolts (11) to 7 - 9 ft. lbs. (10 - 12 N-m) torque.
	4. Secure the canopy to the clamps and brackets with Torx bolts (10), washer (13), rubber washer (14) and lock nuts (9).
	5. Finger tighten hardware to allow for adjustment. After all hardware has been installed, tighten to a torque of 13 - 15 ft. lbs. (17 - 20 N-m).
	6. Tighten all ROPS hardware to 30 - 33 ft. lbs. (40 - 45 N-m) torque.
	7. Removal of the canopy is in the reverse order of installation.

	Fig. 1 Wheels and Tires
	Tire Tread Depth
	Tire Repair
	1. Remove the wheel from the vehicle.
	2. Locate the leak in the tire.
	a. If the tire is very low or flat, fully inflate the tire.
	b. Brush soapy water over the surface of the tire. Air bubbles will be visible where the air is leaking from the tire.
	c. Mark the hole with chalk.
	4. Install the tire plug according to the manufacturer’s instructions.
	5. Install the wheel on the vehicle.
	6. Fully inflate the tire. See GENERAL SPECIFICATIONS on page 173.

	Tire Replacement
	Wheel Removal
	1. Lift the vehicle. See LIFTING THE VEHICLE on page 19.
	2. Remove the lug nuts.
	3. Remove the wheel from the hub.

	Wheel Installation
	1. With the valve stem to the outside, mount the wheel onto the hub with lug nuts. Be sure to position the wheel on hub correctly (uni-directional tires require the arrow indicating direction of rotation to be pointing forward when moving forward).
	2. Finger tighten the lug nuts in a cross sequence pattern (Ref. Fig. 2).
	Fig. 2
	3. Then, tighten the lug nuts to the torque value in 20 ft. lbs. (27 Nm) increments following the same cross sequence pattern.



	Fig. 1 Brake System
	Daily Brake Performance Inspection
	Brake System Inspection
	1. Check brake fluid level.
	2. Check the brake system for fluid leaks.
	3. Check the brake pedal for excessive travel or a spongy feel.
	4. Check the brake calipers for looseness.
	5. Check the brake pads for wear or damage. Replace the brake pads if worn to 3/64 inch (1 mm) or less (Ref. Fig. 2).
	Fig. 2 Check Brake Pad Wear
	6. Check the brake rotors for cracks, corrosion, warping or other damage.
	7. Clean any grease found on the brake discs with an approved brake cleaner or alcohol.
	1. Check brake fluid level. If the fluid is low, inspect the system for leaks.
	a. Check for leaks by applying pressure to the pedal gradually and steadily.
	b. If pedal sinks very slowly to the floor, the system has a leak along the brake lines or at the hydraulic cylinder. If no external leaks are apparent, the problem is likely inside the master cylinder.
	3. If leaks are found, repair the leaks in the brake system, or repair or replace the master cylinder.
	4. Bleed the brakes to remove air from the brake system.


	Brake Fluid
	Fig. 3 Check Brake Fluid Level
	1. Park the vehicle on a level surface.
	2. Check the brake fluid level in the reservoir (Ref. Fig. 3). The fluid level should be between the upper MAX and lower MIN lines.
	3. If the level is below the upper MAX line, add brake fluid:
	a. Clean any dirt and debris from around the reservoir cap and remove the cap.
	b. Add DOT 4 brake fluid until it reaches the upper MAX line.
	c. Reinstall the cap.
	d. Clean any spilled brake fluid from the area.
	e. Dispose of the unused portion of the brake fluid.
	6. Press and hold the brake pedal fully down for a few seconds.
	7. Check for fluid leakage around the fittings.


	Master Cylinder Replacement
	Fig. 4 Master Cylinder
	1. Turn the key to the OFF position, and remove it from the switch.
	2. Place a drain pan under the master cylinder (1) (Ref. Fig. 4).
	3. Clean the area around the master cylinder to prevent dirt and grease from contaminating the hydraulic system.
	4. Disconnect the front brake lines (2) from the master cylinder (1) by removing banjo bolt (8) and crush washers (11).
	5. Disconnect the rear brake lines (3) by unplugging and removing the brake pressure switch (9).
	6. Remove the cotter pin and clevis pin from the brake pedal.
	7. Remove two hex head bolts (4) and nuts (5) that secure the master cylinder and shield (12) to the frame. Remove the master cylinder and shield from the vehicle.
	8. Installation of master cylinder is the reverse of removal.
	9. Tighten hardware to the torque values specified below:
	10. Fill the master cylinder with DOT 4 brake fluid and bleed the brake system.
	11. After bleeding the brake system, check for leaks along all lines and at the master cylinder.


	Brake Pad Replacement
	1. Remove the wheel. See Wheel Removal on page 62.
	2. Loosen the two bolts (19) securing the outer caliper half (20) to the inner caliper half (21) (Ref. Fig. 6)
	3. Remove the two bolts (15) and lock washers (16) that secure the caliper assembly (17) to the spindle (18) (Ref. Fig. 5). Swing the caliper free from the spindle and the rotor.
	Fig. 5 Brake Caliper Removal
	Fig. 6 Brake Pad Replacement
	4. Remove the two bolts (19) securing the outer caliper half (20) to the inner caliper half (21) (Ref. Fig. 6).
	5. Remove the outer caliper half (21). Slide the brake pads (22) off the slide pins (23).
	6. Install the new brake pads (22) onto the slide pins (23).
	7. Install the outer caliper half (20) onto the inner caliper half (21) and secure with two bolts (19) finger tight.
	8. Separate the brake pads (22) and place the caliper assembly (17) onto the rotor.
	9. Align the mounting holes on the caliper assembly with the corresponding holes on the spindle. Secure with two bolts (15) and nuts (16).Tighten the hardware to the torques specified below.
	10. Replace the wheel. See Wheel Installation on page 62.


	Rotor Replacement
	Fig. 7 Rotor Replacement
	1. To remove the rotor, lift and support the vehicle. See LIFTING THE VEHICLE on page 19.
	2. Remove the wheel. See Wheel Removal on page 62.
	3. Remove the hub from the axle. See Front Hub Removal on page 76.
	4. Remove the four bolts that secure the rotor to the hub. Remove the rotor (Ref. Fig. 7).
	5. Installation is the reverse order of removal.
	6. Tighten the rotor bolts in a cross sequence to the torque specified below:


	Bleeding
	Bleeding Sequence
	Fig. 8 Bleeder Valve
	1. Passenger side rear wheel
	2. Driver side rear wheel
	3. Passenger side front wheel
	4. Driver side front wheel caliper
	1. Attach a bleeder hose to the bleeder valve (Ref. Fig. 8). Put the other end of the hose in a glass container partially filled with brake fluid.
	2. Apply moderate (40 - 50 lbs. [18 - 23 kg]), steady pressure on the brake pedal, and open the bleeder valve.
	3. If the brake pedal goes to the floorboard without removing all of the air bubbles, close the bleeder valve and release the brake pedal slowly. Repeat steps 1 and 2.
	4. When fluid coming from the submerged end of the hose is clear and free of bubbles, close the bleeder valve and release the brake pedal. Tighten the bleeder valve to the maximum torque value specified below.


	Flushing the Brake System
	Brake Pedal Removal And Installation
	1. Disconnect the brake pedal from the master cylinder push-rod by removing cotter pin (9) and clevis pin (10) from the brake pedal (Ref. Fig. 9).
	Fig. 9 Disconnect Brake Pedal
	2. Remove pivot bolt (6), bushings (11) and lock nut (7) (Ref. Fig. 10).
	3. Remove pedal.
	4. Brake pedal installation is the reverse order of removal.
	5. Tighten bolt (6) and nut (5) to the torque specified below.

	Fig. 10 Brake Pedal Removal

	Accelerator Pedal Removal
	1. Disconnect the accelerator wire from the harness.
	2. From under the vehicle, remove the two nuts that secure the accelerator pedal to the vehicle frame (Ref. Fig. 11).
	3. Remove the pedal.
	4. Installation is the reverse of removal.
	5. Tighten nuts to the torque specified below.
	Fig. 11 Accelerator Pedal


	Fig. 1 Front Suspension Components
	Maintenance
	Wheel Bearing Test
	1. Lift and support the vehicle. See LIFTING THE VEHICLE on page 19.
	2. Grasp the wheel at the top and bottom of the tire.
	3. Apply firm back and forth pressure on the wheel. If any movement is noted, the wheel bearing must be pressed out of the spindle and replaced.

	Front Hub Removal
	1. Lift and support the vehicle. See LIFTING THE VEHICLE on page 19.
	2. Remove front wheel. See Wheel Removal on page 62.
	3. Remove the brake calipers from the rotor. See Brake Pad Replacement on page 68.
	4. At the center of the hub, remove the cotter pin (40), axle nut (23) and washer (24) from the axle (Ref. Fig. 2)(Ref. Fig. 3).
	Fig. 2 Remove Cotter Pin
	Fig. 3 Remove Axle Nut and Washers
	5. Tap the hub with a plastic hammer while applying outward pressure until the hub slides off the splines of the axle (Ref. Fig. 4).

	Fig. 4 Remove the Hub
	6. The installation of the hub is the reverse of disassembly.
	7. Clean the splines of the hub and axle and apply anti- seize before installation.
	8. Tighten the hardware to the torque values specified below:


	Front Spindle Removal
	1. Lift and support vehicle. See LIFTING THE VEHICLE on page 19.
	2. Remove the front wheel. See Wheel Removal on page 62.
	3. Remove the brake calipers from the rotor. See Brake Pad Replacement on page 68.
	4. Remove the hub. See Front Hub Removal on page 76.
	5. Remove the nut (2) that secures the spindle to the steering rack ball joint (3) (Ref. Fig. 5)(Ref. Fig. 6). Tap the spindle assembly with a hammer to separate it from the ball joint.
	Fig. 5
	Fig. 6 Rack Ball Joint
	Fig. 7 Ball Joint Separation
	Fig. 8 Tap Spindle with Hammer
	Fig. 9 Spindle Nut and Cotter Pin
	Fig. 10 Remove Spindle Hardware
	6. Remove the cotter pin (31) and castle nut (30) that secure the spindle to the lower control arm (Ref. Fig. 10). Tap the spindle assembly downward with a hammer to separate it from the ball joint.
	7. Slide the spindle assembly off of the CV axle splines.
	8. The installation of the spindle assembly is the reverse of disassembly.
	9. Tighten the hardware to the torque values specified below:


	CV Shaft Replacement
	1. Lift and support vehicle. See LIFTING THE VEHICLE on page 19.
	2. Remove the front wheel. See Wheel Removal on page 62.
	3. Remove the brake calipers from the rotor. See Brake Pad Replacement on page 68.
	4. Remove the hub. Refer to See Front Hub Removal on page 76.
	5. Remove the front spindle assembly. See Front Spindle Removal on page 77.
	6. Remove the front axle from the differential using a pry bar. Make sure that the hog ring is in place on the CV shaft splines (Ref. Fig. 11).
	Fig. 11 Hog Ring
	7. Apply anti-seize to the splines of the replacement CV shaft prior to installation.


	CV Joint Boot Replacement
	1. Remove the front axle assembly. See CV Shaft Replacement on page 79.
	2. Inspect the inner and outer CV joint boots (28) for damage.
	3. Cut the CV joint boot clamps (29) and (30) and remove the CV joint boot (28).
	4. Replace the new boot in reverse order of removal.
	5. Install new boot clamps (Ref. Fig. 12).
	Fig. 12 CV Joint Boot

	Front Strut Assembly Replacement
	1. Lift and support the vehicle. See LIFTING THE VEHICLE on page 19.
	2. Remove the front wheel. See Wheel Removal on page 62.
	3. Remove the brake calipers from the rotor. See Brake Pad Replacement on page 68.
	4. Remove the nut (33) and bolt (45) that secure the top of the strut assembly to the vehicle frame (Ref. Fig. 13).
	Fig. 13 Upper Strut Bolt
	5. Remove the nut (33), spacer (39) and bolt (46) that secure the bottom of the strut assembly to the lower control arm (See Fig. 1) (Ref. Fig. 14).

	Fig. 14 Upper Control Arm Spacer
	6. Remove the strut assembly from the vehicle.
	7. The installation of the strut assembly is the reverse of disassembly.
	8. Tighten the hardware to the torque values specified below:


	Lower Control Arm Assembly Replacement
	1. Lift and support vehicle. See LIFTING THE VEHICLE on page 19.
	2. Remove the front wheel. See Wheel Removal on page 62.
	3. Remove the brake calipers from the rotor. See Brake Pad Replacement on page 68.
	4. Remove the front spindle. See Front Spindle Removal on page 77.
	5. Remove the nuts (28) and bolts (27) that secure each side of the lower control arm to the vehicle frame (Ref. Fig. 16).
	Fig. 15 Lower Control Arm Removal
	6. Remove the lower control arm from the vehicle.
	7. Installation of lower control arm assembly is the reverse of removal.
	8. Tighten the hardware to the torque values specified below:


	Upper Control Arm Assembly Replacement
	1. Lift and support vehicle. See LIFTING THE VEHICLE on page 19.
	2. Remove the front wheel. See Wheel Removal on page 62.
	3. Remove the brake calipers from the rotor. See Brake Pad Replacement on page 68.
	4. Remove the front spindle. See Front Spindle Removal on page 77.
	5. Remove front strut assembly. See Front Strut Assembly Replacement on page 79.
	Fig. 16 Stabilizer Bar Linkage
	6. Remove the nut (33), washers (37) and bolt (46) that secure the stabilizer link to the upper control-arm (Ref. Fig. 17). Check the rubber bushings for deterioration.

	Fig. 17 Upper Control Arm Removal
	7. Remove the nuts (28) and bolts (27) that secure each side of the upper control arm to the vehicle frame (Ref. Fig. 18).
	8. Remove the upper control arm from the vehicle.
	9. Tighten the hardware to the torque values specified below:


	Stabilizer Bar Removal
	1. Remove bolts (38), washers (37) and nuts (33) securing the stabilizer bar ends to the stabilizer bar linkages (Ref. Fig. 1).
	2. Remove bolts (32) and nuts (28) that secure the stabilizer bar bracket to the vehicle frame.
	3. Remove the stabilizer bar.
	4. Installation is the reverse of removal.
	5. Tighten the hardware to the torque values specified below:
	Fig. 18 Fill and Drain Plugs

	Front Differential Oil Check
	Front Differential Oil Replacement
	1. Clean the areas around the fill and drain plugs with a clean rag.
	2. Place a drain pan under the front differential.
	3. Remove the drain plug from the bottom of the front differential and allow the oil to drain completely (Ref. Fig. 19).
	4. Install the drain plug.
	5. Remove the fill plug.
	6. Add oil to full capacity. See RECOMMENDED LUBRICANTS AND FLUIDS on page 180.
	7. Install the fill plug. Check for leaks.

	Front Differential Replacement
	1. Lift and support the vehicle. See LIFTING THE VEHICLE on page 19.
	2. Remove the front wheel. See Wheel Removal on page 62.
	3. Remove the CV shaft. Refer to CV Shaft Replacement.
	4. Remove the vent line (Ref. Fig. 20). Disconnect the differential power connection.
	5. Remove the bolt (1) and nut (2) that secure the prop shaft to the differential.
	6. Remove four bolts (3) that secure the front differential to the frame. Carefully slide the differential off of the prop-shaft splines and remove from the vehicle.
	7. Installation of the differential is in the reverse order of removal.
	8. Tighten the hardware to the torque values specified below:
	Fig. 19 Front Differential Replacement


	Fig. 20 Steering Components
	Steering Wheel Replacement
	1. Remove the steering wheel cover (5) by pulling it straight up (See Fig. 20) (See Fig. 21).
	Fig. 21 Steering Wheel Nut Removal
	2. Remove the lock nut (6) securing the steering wheel to the steering shaft (Ref. Fig. 23).
	3. With the aid of an assistant, place a ball peen hammer against the steering shaft end (24) and strike the hammer with another hammer while applying upward pressure to the steering wheel (Ref. Fig. 24) (See Fig. 23).
	4. Remove the steering wheel (Ref. Fig. 25).

	Fig. 22 Steering Wheel Separation
	Fig. 23 Steering Wheel Removal
	5. Before installing the steering wheel, lightly coat the splines of the steering shaft with (24) anti-seize compound (See Fig. 23).
	6. With the wheels in the straight ahead position, align the steering wheel on the steering shaft (24) and slide the steering wheel onto the shaft.
	7. Tighten the lock nut to the torque value specified below:
	8. Install the steering wheel cover.


	Steering Column Removal
	1. Remove the steering wheel.
	2. Remove the bolt (17) and washer (30) that secure the steering shaft (10) to the steering wheel shaft (24) (Ref. Fig. 21)(Ref. Fig. 26).
	Fig. 24 Steering Column
	3. Remove the bolts (26) and nuts (27) that secure the tilt adjuster (20) to the vehicle. Remove the tilt adjuster.
	4. Remove the bolts (16) and nuts (14) that secure the steering column assembly to the vehicle. Remove steering column (Ref. Fig. 27).

	Fig. 25 Steering Column Assembly
	5. The steering wheel shaft (24), and bushings may be removed for inspection or replacement at this point.
	6. Installation is the reverse order of removal.
	7. Tighten the hardware to the torque values specified below:


	Electric Power Assist System (EPAS)
	1. Disconnect the two wire harness connections on the EPAS unit (Ref. Fig. 29).
	Fig. 26 EPAS Harness Connectors
	2. Remove the bolt (17) and nut (7) that secure the upper steering shaft (10) to the EPAS unit (1) (Ref. Fig. 30) (Ref. Fig. 22).
	3. Remove the bolt (43) and nut (44) that secure the lower steering shaft (42) to the EPAS unit (1) (Ref. Fig. 31).
	4. Remove the bolts (9) and nuts (7) that secure the EPAS unit and mounting plate (2) to the vehicle frame (Ref. Fig. 22).
	5. Remove the EPAS unit from the vehicle.

	Fig. 27 EPAS Steering Shaft
	Fig. 28 Lower Steering Shaft
	6. Installation of the EPAS unit is the reverse order of removal.
	7. Tighten the hardware to the torque values specified below:


	Steering Rack Replacement
	1. Remove the nuts (2) that secure the steering rack ball joints (3) to the spindles. Refer to Front Spindle Removal.
	2. Remove the nut (28) and bolt (29) securing the steering shaft yoke to the steering rack (Ref. Fig. 32).
	Fig. 29 Steering Rack
	3. Remove the three socket head bolts (8) and two hex bolts (9) and nuts (7) attaching the steering rack assembly to the frame.
	4. Steering rack replacement is the reverse order of removal.
	5. Tighten nuts to the torque values specified below:


	Rack Ball Joint Replacement
	1. Remove the nut (2) that secures the rack ball joint (3) to the spindle. See Spindle Removal.
	2. Remove the rack end ball joint (3) from the steering rack by loosening the jam nut (4) and un-threading the ball joint off the rack (Ref. Fig. 32).
	3. Installation is the reverse order of removal.
	4. Tighten the hardware to the torque values specified below:

	Wheel Alignment
	1. To center the steering unit in the middle of its travel, turn the steering wheel to the left until the steering stop is reached.
	2. Rotate the wheel to the right while counting the number of turns required to contact the right steering stop. Divide the number of turns by two. This indicates the number of steering wheel turns required to achieve center.
	3. Roll the vehicle forward 10 feet (3 meters). Measure the center tread distance at the front of the tires (Ref. Fig. 33). Measure as close to parallel with the front lower frame of the vehicle as possible.
	Fig. 30 Wheel Alignment Front of Front Tires
	4. Similarly, measure the center tread distance on the rear of the front tires. The correct measurement is 0 to 1/8 inch (0 - 3.2mm) toe in.
	5. To adjust the wheel alignment, loosen the tie rod jam nut (42), holding the hex form on the tie rod (44) (Ref. Fig. 34).

	Fig. 31 Wheel Alignment
	6. If the tie rods or ends have been replaced, adjust both rods the same distance prior to reinstalling them on the vehicle. After adjustment, tighten the jam nut (42) to the torque value specified below:
	7. Test drive the vehicle and confirm that the steering wheel is correctly centered. If not, remove the steering wheel and rotate it to the correct position.

	Fig. 32 Steering Wheel Play
	1. Park the vehicle on a level surface.
	2. Lightly turn the steering wheel to the left and then to the right.
	3. There should be ~1 inch (25 mm) of free play (Ref. Fig. 35).
	4. If there is excessive play, unusual noises, or the steering feels rough, have the steering system inspected by your TEXTRON SPECIALIZED VEHICLE dealer.

	Fig. 33 Compression Adjustment


	Fig. 1 Rear Suspension Components
	Maintenance
	Wheel Bearing Test
	1. Lift and support the vehicle. See LIFTING THE VEHICLE on page 19.
	2. Grasp the wheel at the top and bottom of the tire.
	3. Apply firm back and forth pressure on the wheel. If any movement is noted, the wheel bearing must be pressed out of the spindle and replaced.

	Hub Removal
	1. Lift and support the vehicle. See LIFTING THE VEHICLE on page 19.
	2. Remove the rear wheel. See Wheel Removal on page 62.
	3. Remove the brake calipers from the rotor. See Brake Pad Replacement on page 68.
	4. At the center of the hub, remove the cotter pin (5), axle nut (4) and washer (17) from the axle. (Ref. Fig. 2)(Ref. Fig. 3)
	Fig. 2 Cotter Pin
	Fig. 3 Axle Nut and Washer
	5. Tap the hub with a plastic hammer while applying outward pressure until the hub slides off the splines of the axle (Ref. Fig. 4).

	Fig. 4 Remove Hub
	6. Clean the splines of the hub and axle and apply anti- seize compound before installation.
	7. The installation of the hub is the reverse of disassembly.
	8. Tighten the hardware to the torque values specified below:
	9. Install a new cotter pin through the axle nut and axle. Bend the cotter pin (5) around the axle to secure (See Fig. 2).


	Rear Spindle Removal
	1. Lift and support vehicle. See LIFTING THE VEHICLE on page 19.
	2. Remove the rear wheel. See Wheel Removal on page 62.
	3. Remove the brake caliper from the rotor. See Brake Pad Replacement on page 68.
	4. Remove the hub. See Hub Removal on page 94.
	Fig. 5 Spindle
	5. Remove the bolt (8) and nut (20) that secure the spindle (40) to the upper control arm (1) (Ref. Fig. 1) (Ref. Fig. 5).
	6. Remove the bolt (8) and nut (20) that secure the spindle (40) to the lower control arm (2) (See Fig. 1) (Ref. Fig. 6). Slide the spindle assembly off the CV axle splines.

	Fig. 6 Remove Spindle
	7. Remove the spindle assembly from the vehicle.
	8. The installation of the spindle assembly is the reverse of disassembly.
	9. Tighten the hardware to the torque values specified below:


	CV Shaft Replacement
	1. Lift and support vehicle. See LIFTING THE VEHICLE on page 19.
	2. Remove the rear wheel. See Wheel Removal on page 62.
	3. Remove the brake calipers from the rotor. See Brake Pad Replacement on page 68.
	4. Remove the hub. See Hub Removal on page 94.
	5. Remove the spindle assembly. See Rear Spindle Removal on page 95.
	6. Remove the CV shaft from the differential using a pry bar. Make sure that the hog ring is in place on the CV shaft splines (Ref. Fig. 7).
	Fig. 7 Hog Ring
	7. Apply anti-seize compound to the splines of the replacement CV shaft prior to installation.


	CV Joint Boot Replacement
	1. Remove the rear axle assembly. See CV Shaft Replacement on page 96.
	2. Inspect the inner and outer CV joint boots (28) for damage.
	3. Cut the CV joint boot clamps (29) and (30).
	4. Remove the CV joint boot (28).
	5. Replace the new boot and clamps in the reverse order of removal (Ref. Fig. 8).
	Fig. 8 CV Boot Replacement

	Rear Strut Assembly Replacement
	1. Lift and support vehicle. See LIFTING THE VEHICLE on page 19.
	2. Remove the rear wheel. See Wheel Removal on page 62.
	3. Remove the nut (28) and bolt (27) that secure the top of the strut assembly (6) to the vehicle frame (Ref. Fig. 1)(Ref. Fig. 10).
	Fig. 9 Remove Strut
	4. Remove the nut (28) and bolt (27) that secure the bottom of the strut assembly to the lower control arm (2)(Ref. Fig. 9).
	5. Remove the strut assembly from the vehicle.
	6. The installation of the strut assembly is the reverse of disassembly.
	7. Tighten the hardware to the torque values specified:


	Lower Control Arm Assembly Replacement
	1. Lift and support vehicle. See LIFTING THE VEHICLE on page 19.
	2. Remove the rear wheel. See Wheel Removal on page 62.
	3. Remove the brake calipers from the rotor. See Brake Pad Replacement on page 68.
	4. Remove the hub. See Hub Removal on page 94.
	5. Remove the rear spindle. See Rear Spindle Removal on page 95.
	6. Remove the rear strut assembly. See Rear Strut Assembly Replacement on page 97.
	7. Remove the nuts (20) and bolts (7) that secure each side of the lower control arm (2) to the vehicle frame (Ref. Fig. 1)(Ref. Fig. 11).
	Fig. 10 Lower Control Arm
	8. Remove the lower control arm from the vehicle.
	9. Installation of lower control arm assembly is the reverse of removal.
	10. Tighten the hardware to the torque values specified below:


	Upper Control Arm Assembly Replacement
	1. Lift and support vehicle. See LIFTING THE VEHICLE on page 19.
	2. Remove the wheel. See Wheel Removal on page 62.
	3. Remove the brake calipers from the rotor. See Brake Pad Replacement on page 68.
	4. Remove the hub. See Hub Removal on page 94.
	5. Remove the rear spindle. See Rear Spindle Removal on page 95.
	6. Remove the rear strut assembly. See Rear Strut Assembly Replacement on page 97.
	7. Remove the nut (25), washer (26) and bolt (24) that secure the stabilizer link (11) to the upper control arm (1) (Ref. Fig. 1). Check the rubber bushings for deterioration.
	Fig. 11 Upper Control Arm
	8. Remove the nuts (20) and bolts (7) that secure each side of the upper control arm (1) to the vehicle frame (Ref. Fig. 12).
	9. Remove the upper control arm from the vehicle.
	10. Installation of upper control arm assembly is the reverse of removal.
	11. Tighten the hardware to the torque values specified:


	Stabilizer Bar Removal
	1. Lift and support vehicle. See LIFTING THE VEHICLE on page 19.
	2. Remove the rear wheels. See Wheel Removal on page 62.
	3. Remove nuts (22), washers (30) and bushings (35) that secure each side of the stabilizer bar (31) to the stabilizer links (11).
	4. Remove bolts (18) and nuts (19) that secure the stabilizer bar brackets (16) to each side of the frame. Remove the stabilizer bar.
	5. With the stabilizer bar removed, inspect the bushings (15) for damage or deterioration. Replace if necessary.
	6. Installation of upper control arm assembly is the reverse of removal.
	7. Tighten the hardware to the torque values specified:

	Oil Change
	1. Clean the areas around the fill and drain plugs with a clean rag.
	2. Remove the oil drain plug located on the bottom of the differential and allow the oil to drain completely (Ref. Fig. 13).
	3. Replace the drain plug and tighten to 10 ft. lbs. (14 Nm) torque.
	4. Remove the fill plug.
	5. Add 6.1 oz. (180 ml) of oil. See RECOMMENDED LUBRICANTS AND FLUIDS on page 180.
	6. Replace the fill plug and tighten to 10 ft. lbs. (14 Nm) torque. Check for leaks.

	Rear Differential Oil Check
	1. Remove the fill plug and inspect the oil in each chamber for water or any other contamination. If the oil is contaminated, it must be replaced.

	Rear Differential Oil Replacement (Upper Chamber)
	Fig. 12 Fill and Drain Plugs
	2. Remove the drain plug from the upper chamber of the differential and allow the oil to drain completely.
	3. Install the drain plug.
	4. Remove the fill plug.
	5. Add oil to full capacity or until the oil level is 3/8 - 1/2 in. (10 to 13 mm) below the bottom of the fill hole.
	6. Install the fill plug.


	Rear Differential Oil Replacement (Lower Chamber)
	Fig. 13 Drain Plug
	1. Remove the drain plug from the lower chamber of the differential and allow the oil to drain completely (Ref. Fig. 14).
	2. Replace the drain plug.

	Fig. 14 Fill Plug
	1. Remove the fill plug from the PTO (driver side of vehicle) (Ref. Fig. 15).
	2. Add oil until it is level with the bottom of the fill plug.
	3. Install the fill plug.

	Fig. 15 Fill Plug at Speed Sensor
	4. Remove the speed sensor (Ref. Fig. 16).
	5. To fill the lower chamber to capacity, add an additional 22 oz. (650 ml) through the speed sensor hole.
	6. Replace the speed sensor.


	Rear Differential Replacement

	Fig. 16 Rear Differential Mounting Brackets
	1. Remove the rear seat, skid plate, side panels and fender liner. See BODY on page 21.
	2. Remove the truck bed. See TRUCK BED on page 53.
	3. Remove the muffler and heat shields. See EXHAUST SYSTEM REMOVAL on page 125.
	4. Remove the rear frame cross-member. See FRAME on page 39.
	5. Remove the CVT clutches, air hoses and belt. See CONTINUOUSLY VARIABLE TRANSMISSION (CVT) on page 107.
	6. Remove the prop-shaft. See Prop-shaft Removal on page 114.
	7. Lift and support the vehicle. See LIFTING THE VEHICLE on page 19.
	8. Remove the rear wheels. See Wheel Removal on page 62.
	9. Remove the CV shaft. See CV Shaft Replacement on page 96.
	10. Disconnect the differential vent hoses (Ref. Fig. 18).
	Fig. 17 Disconnect Vent Hoses
	11. Remove the bolts (10 and 11) and nuts (12) that secure the shifter bracket (22) to the differential brackets (1 and 9) (Ref. Fig. 17)(Ref. Fig. 20).
	12. Disconnect the shifter linkage (Ref. Fig. 19) (Ref. Fig. 20).

	Fig. 18 Shifter Linkage
	Fig. 19 Remove Shifter Bracket
	13. Disconnect the speed sensor wire (Ref. Fig. 22).

	Fig. 20 Disconnect Speed Sensor
	14. Disconnect the differential lock wire (Ref. Fig. 21).

	Fig. 21 Disconnect Differential Lock
	15. Use a ratchet strap to secure the engine to the rear upper ROPS crossbar for support.
	16. Remove the bolts (5, 10 and 11) and nuts (6) that secure the upper passenger side differential bracket to the engine and differential (Ref. Fig. 17).
	17. Remove the bolt (5) and nut (6) from the lower differential mounting bracket (1).

	Fig. 22 Remove Differential Bracket
	18. Remove the four bolts (17) and nuts (18) that secure the driver side differential bracket (15) to the engine stator cover (See Fig. 16)(See Fig. 22)(Ref. Fig. 25).

	Fig. 23 Differential Mounting Bolts
	19. Remove the bolt (25), washer and nut that secure the differential to the rear engine mount (See Fig. 16)(Ref. Fig. 26).

	Fig. 24 Rear Engine Mount
	20. With the aid of an assistant, hoist the rear differential up and out of the vehicle.
	21. Installation of the differential is in the reverse order of removal.
	22. Tighten the hardware to the torque values specified:

	Adjusting the Shift Lever Cable
	Fig. 25 Shift Lever
	Fig. 26 Shift Cable

	Primary Clutch
	Secondary Clutch
	Increased Load
	Equilibrium

	Fig. 1 CVT Components
	CVT Belt Break-in
	CVT Belt Inspection
	1. Remove the air outlet and inlet hoses from the CVT cover.
	2. Remove the CVT cover screws (17) and the CVT cover to access the CVT belt.
	3. Inspect the belt. The CVT belt will require service if the vehicle has been operated in an extremely dusty or muddy location, in which case it should be washed with plain water. If the belt becomes frayed or badly worn, it must be replaced.

	CVT Belt Replacement
	Fig. 2 Removing the CVT Belt

	Primary Clutch Removal
	1. Remove the CVT belt. See CVT Belt Replacement on page 109.
	2. Use a pry bar or a strap wrench to prevent the primary clutch from turning. Remove bolt (19), lock washer (20), flat washer (23), clutch fan (22) and fan washer (21) from the engine crankshaft (Ref. Fig. 4).
	Fig. 3 Primary Clutch Removal
	3. Insert the clutch puller tool and tighten (clockwise) which will remove the clutch from the engine crankshaft (Ref. Fig. 5).

	Fig. 4 Clutch Tool

	Primary Clutch Installation
	1. Clean both the engine crankshaft and the primary clutch bore. Slide the clutch onto the crankshaft.
	2. Install the fan washer (21), clutch fan (22) flat washer (23), lock washer (20) and bolt (19).
	3. Use a strap wrench to hold the clutch when tightening bolt (19).
	4. Tighten bolt (19) to the torque value specified:

	Secondary Clutch Removal
	1. Remove the screws (17) that secure the clutch cover to the backing plate. Remove the clutch cover.
	2. Remove the CVT belt.
	3. Remove the secondary clutch bolt (18), lock washer (30) and retaining washer (26). Slide the clutch from the rear differential input shaft (Ref. Fig. 6).
	Fig. 5 Secondary Clutch Removal

	Secondary Clutch Installation
	1. Coat the rear axle input shaft with a light coat of anti- seize compound and slide the clutch onto the shaft.
	2. Install the clutch bolt (18) and tighten to the torque value specified:

	Draining the CVT
	1. Park the vehicle on a level surface and move the gear shifter to the P (park) position.
	2. Remove the drain plug from the bottom of the CVT cover.
	3. Allow the water to drain completely.
	4. After all of the water has drained out, replace the drain plug.
	5. Start the engine.
	6. Allow the vehicle to idle for 20 - 30 seconds to remove moisture from the clutch system.
	7. Apply the brakes.
	8. Move the gear shifter to L (low) range.
	9. Test for belt slippage. If the belt slips, repeat the process.
	10. Take the vehicle to your dealer for service as soon as possible.


	Fig. 1 Front and Rear Prop-Shaft
	GENERAL
	Prop-shaft Maintenance
	Prop-shaft Removal
	1. Place the vehicle on a flat level surface.
	2. Move shifter to the P (park position) and remove the key from the vehicle.
	3. Chock the wheels to prevent the vehicle from rolling.
	4. Remove the skid plate. See Skid Plate Removal on page 36.
	Fig. 2 Mid-Shaft Bearing
	5. Remove the nut (4) and bolt (5) securing each side of the mid-shaft bearing (3) to the frame (Ref. Fig. 1) (Ref. Fig. 2).
	6. Remove bolt (6) and lock nut (7) from the front of the front prop-shaft (1) where it connects the front differential (See Fig. 1) (Ref. Fig. 3).

	Fig. 3 Disconnect Front Prop-Shaft
	7. Slide front prop-shaft off the front differential.
	8. Slide rear prop-shaft off of the rear differential (Ref. Fig. 4).

	Fig. 4 Disconnect Rear Prop-Shaft
	9. Remove the front and rear prop-shafts from the vehicle.
	10. Installation is the reverse of removal. Clean the prop- shaft, gearbox and differential splines with a clean rag. Apply anti-seize to the splines before installation.
	11. Tighten the hardware to the torque values specified:

	Fig. 1 Engine

	Engine Specifications
	Engine Oil Type and Capacity
	Checking the Engine Oil Level
	1. Use a cloth to clean the top of the oil tank and the top of the dipstick. This is necessary to prevent debris from falling into the oil tank.
	2. Start the engine and let it run until it is warm (approximately five (5) minutes).
	3. Turn off the engine.
	4. Remove the dipstick from the oil tank (Ref. Fig. 2).
	Fig. 2 Engine Oil Tank and Dipstick
	5. To get an accurate oil level reading, wipe the oil from the dipstick and insert it back into the oil tank. Do not tighten the dipstick.
	6. Remove the dipstick from the tank again and check the level. The oil level must be in the area between the MIN and MAX markings on the dipstick (Ref. Fig. 3).

	Fig. 3 Dipstick
	7. If the oil level is below the MIN line, add engine oil into the dipstick hole until the level is between MIN and MAX.
	8. If the oil level is above the MAX line, pump out the excessive oil with a siphon pump.
	9. When the level is correct, replace and tighten the dipstick.


	Remove Engine Oil
	1. Start the engine and let it run until it is warm.
	2. Turn off the engine.
	3. Remove the engine oil.
	a. Put a drain pan under the oil tank.
	Fig. 4 Oil Tank Drain Plug and Seal
	b. Remove the drain plug and seal (Ref. Fig. 4).
	c. Allow the oil to completely drain from the tank into the pan.

	Fig. 5 Service Fuse
	d. Remove the 15Amp service fuse in the main fuse box under the driver seat. Removing this fuse will interrupt the power supply circuit to the ignition coil, injectors and O2 sensor so that the engine will turn over without starting (Ref. Fig. 5).
	e. Turn the key to activate the starter for five seconds. As the engine turns over, oil is pumped out of the engine.
	f. Let the oil drain until it stops and then repeat two more times to remove the remaining oil from the tank.
	g. When all of the oil is pumped out of the tank, replace the seal and reinstall the drain plug. Tighten the plug to 13.3 - 14.8 ft.lb (18 - 20 Nm).


	Replace the Oil Filter
	Fig. 6 Replace Oil Filter
	1. Remove the oil filter with universal strap wrench (Ref. Fig. 6).
	2. Clean the engine sealing surface with a clean cloth (Ref. Fig. 7).

	Fig. 7 Oil Filter
	3. Lightly coat the new oil filter seal with clean engine oil.
	4. Install the oil filter and tighten to 7.4 ft.lb (10 Nm).


	Refill Engine Oil
	Fig. 8 Add Oil
	1. Add new engine oil into the dipstick hole. Install the dipstick.
	2. Replace the 15 Amp service fuse.
	3. Verify that the oil level is correct.
	4. Clear the service counter for the service light.
	5. Clear the trouble codes.
	6. Test drive the vehicle and check for leaks.

	Fig. 9 Air Filter
	1. Remove the seat bottom to access the air filter housing that is located below the driver seat.
	2. Unlatch the cover to access the air filter cartridge.
	3. Remove the filter from the housing (Ref. Fig. 9).
	4. Inspect the filter. Replace if dirty or at the first sign of filter paper deterioration. Light dust or debris may be removed by lightly tapping out the dust. Do not use compressed air on the filter.
	5. Check for loose, clogged or damaged air intake hoses.
	6. If necessary, vacuum or wipe out any loose dirt or debris from the air cleaner housing and cover.
	7. Reinstall or replace the filter. Make sure the filter is fully seated in the housing.
	8. Replace the cover and secure with latches.
	9. Replace the seat bottom.
	1. With the engine cool, remove and inspect the spark plugs. See SCHEDULED MAINTENANCE CHART on page 178.
	2. Clean and gap the spark plugs to 0.028 - 0.032" (0.69 - 0.84mm) (Ref. Fig. 10). If a plug has been burned beyond 0.032" (0.84 mm) or if the porcelain insulator is cracked, both plugs should be replaced.
	3. Lightly coat the threads with anti-seize compound.
	4. Tighten spark plugs to 16.2 - 23.6 ft. lbs. (22 - 32 Nm) torque.

	Fig. 10 Spark Plug Gap

	Spark Plug Inspection and Replacement
	Fig. 11 Ignition Coils
	1. Disconnect the engine from the power supply.
	2. Disconnect the wire harness connectors from the ignition coils (Ref. Fig. 11).
	3. Remove the bolts and washers securing the ignition coils to the engine (Ref. Fig. 12).

	Fig. 12 Remove Ignition Coil
	4. Pull straight up on the ignition coils to remove them from the engine.
	5. Remove the spark plugs with a spark plug socket (Ref. Fig. 13).

	Fig. 13 Spark Plug
	6. If the electrodes are extremely sooty, clean carefully with a wire brush.
	7. Determine the condition of the spark plugs by checking the gap with a feeler gauge. The gap must be within the range indicated in the illustration.
	8. Apply a light film of ant-seize on the threads of the spark plugs. Install the spark plugs and tighten to 16.2 - 23.6 ft.lb (22 - 32 Nm).
	9. Insert the ignition coils.
	10. Replace the serrated washers with new ones. Install the bolts, washers and serrated lock washers and tighten to 5.9 - 7.4 ft.lb (8 - 10 Nm).
	11. Reconnect the wire harness to the ignition coils.
	12. Reconnect the power supply to the engine.
	13. Clear the service counter for the service light (See the HAVOC X Owner’s Manual).
	1. Lift the entire vehicle. See THE SAFETY section for the procedure to lift the vehicle.
	2. Place the shifter in the P (park) position.
	3. Run the engine until it reaches normal operating temperature and then turn it off.
	4. Remove the engine service fuse to disable the fuel injectors, coils and the oxygen sensor.
	5. Remove the air filter to eliminate the possibility of a restricted air passage.
	6. A good, well charged battery should be used. A weak battery may not provide the correct cranking speed.
	7. Install a compression tester. Follow the tester manufacturer’s instructions for use.
	8. Turn the engine over. Make sure the reading is normal per the engine manual compression specifications. If the compression reading is low, check for correct valve adjustment. If the valves are properly adjusted, the cause may be valve damage or a ...



	Fig. 14 Engine Mounting Components
	Fig. 15 Exhaust System
	1. Remove the truck bed from the vehicle. See TRUCK BED REMOVAL on page 54.
	2. Remove the four springs (6) that secure the muffler (2) to the exhaust header (1) (Ref. Fig. 15).
	3. Remove the bolt (10), washer (15) and nut (17) that secure the muffler to the rear of the frame.
	4. Remove the bolts (10), washers (15) and bolts (17) that secure the muffler (2) to the support bracket (3). Remove the muffler from the vehicle.
	5. Disconnect the oxygen sensor (4).
	6. Remove the nuts (8) that secure the exhaust header (1) to the engine. Remove the manifold and gaskets (7) from the engine.
	7. Install new exhaust manifold gaskets (7) onto the engine studs.
	8. Place the exhaust header onto the engine studs. Secure the manifold to the engine with nuts (8).
	Fig. 16 Exhaust Manifold Installation
	9. Install the exhaust header and muffler in the reverse order of removal. Use new gasket (9). Tighten the hardware to the torque values specified.


	Fig. 1 Air Intake Components
	Air Filter Maintenance
	Fig. 2 Air Filter
	1. Remove the access panel located behind the driver side seat (Ref. Fig. 1).
	2. Unlatch the cover to access the air filter cartridge (Ref. Fig. 3).
	3. Remove the filter from the housing (Ref. Fig. 2).
	4. Inspect the filter. Replace if dirty or at the first sign of filter paper deterioration. Light dust or debris may be removed by lightly tapping out the dust. Do not use compressed air on the filter.
	5. If necessary, vacuum or wipe out any loose dirt or debris from the air cleaner housing and cover.
	6. Check for loose, clogged or damaged air intake hoses.
	7. Reinstall or replace the filter. Make sure it is fully seated in the housing.
	8. Replace the cover and secure with latches.
	9. Replace the access panel.

	Fig. 3 Air Filter Housing

	Air Filter Housing Removal
	1. Remove the air filter access panel.
	2. Loosen the air hose clamps and slide the hoses off of the housing (Ref. Fig. 1)(Ref. Fig. 3).
	3. Remove the two bolts (5) that secure the housing to the mounting bracket.
	4. Remove the housing.
	5. Installation is the reverse of removal.


	Fig. 1 Cooling System Components
	Coolant
	Reservoir Coolant Level
	Fig. 2 Coolant Reservoir
	1. Verify that the coolant level in the reservoir is between the MIN and MAX lines (Ref. Fig. 2).
	2. If the level is below the MIN line, add coolant.
	3. Remove the cap from the coolant reservoir.
	4. Add coolant until the level is between the MIN and MAX lines.
	5. Replace the cap.
	6. Start the engine and allow it to idle for 10 seconds.
	7. Recheck the level to make sure it is correct.


	Radiator Coolant Level
	Fig. 3 Radiator Cap
	1. Slowly remove the radiator pressure cap (Ref. Fig. 3).
	2. Observe the coolant level through the opening. The coolant level should be level with the filler neck.
	3. Use a funnel and slowly add coolant if it is low.
	4. Run the engine at 1900 - 2200 rpm for 15 - 20 seconds to push the air out of the system.
	5. Reinstall the radiator cap.


	Coolant Replacement
	1. Place a drain pan under the radiator.
	2. Remove the radiator cap.
	3. Use pliers to remove pressure from the lower radiator hose clamp while sliding the clamp away from the hose connection (Ref. Fig. 4). Carefully pull the radiator hose off the lower radiator outlet. Allow the coolant to drain into a drain pan.
	Fig. 4 Remove Lower Radiator Hose
	4. After the coolant has drained, reconnect the lower radiator hose and clamp.
	5. Chock the rear wheels. Lift and support the front of the vehicle as shown in the SAFETY section.
	6. Disconnect the coolant bleed/overflow line from the top of the radiator on the passenger side.
	7. Route the bleed/overflow line as low as possible into a waste container.
	8. Add fresh coolant mix to the radiator until a steady stream of coolant flows into the waste container without bubbles.
	9. Connect the bleed/overflow line to its original position at the top passenger side of the radiator.
	10. Fill the coolant reservoir to the MAX line.
	11. Remove the jack stands and lower the front of the vehicle per the SAFETY section.
	12. Start the engine and allow the engine to warm up.
	13. Run the engine at 1900 - 2200 rpm for 15 - 20 seconds to push the air out of the system.
	14. If the coolant level drops in the radiator (when the thermostat activates), add more coolant until full.
	15. Replace the radiator cap.
	16. Add additional coolant to the reservoir as required.
	17. Check for leaks.


	Coolant Reservoir Removal
	Fig. 5 Coolant Reservoir Removal
	1. Drain the coolant from the reservoir.
	2. Remove the coolant hose from the bottom of reservoir.
	3. Remove the bolts (17) that secure the reservoir to the mounting bracket mounting bracket (Ref. Fig. 5).
	4. Remove the reservoir.
	5. Installation is the reverse order of disassembly.


	Radiator and Cooling Fan
	Radiator Removal
	1. Allow the engine and cooling system to cool.
	2. Remove the cowl from the vehicle. See Cowl Removal on page 22.
	3. Remove the constant bleed line from the spout located above the upper radiator hose connection (See Fig. 8).
	4. Remove the lower coolant hose and drain the coolant. See “Coolant Replacement” on page 137.
	5. Use pliers to remove pressure from the upper radiator hose clamp while sliding the clamp away from the hose connection (Ref. Fig. 7). Carefully pull the radiator hose off of the upper radiator outlet
	6. Remove the coolant reservoir. See Coolant Reservoir Removal on page 135.
	7. Remove the bolts securing the front fuse block to the vehicle. Move the fuse block out of the way (Ref. Fig. 7).
	8. Disconnect the wire from the radiator fan (Ref. Fig. 7).
	9. Remove the four bolts (15) securing the fan assembly to the radiator (Ref. Fig. 6). Lift the fan assembly out of the vehicle. Be careful not to damage the radiator fins.
	Fig. 6 Remove Fan Assembly Hardware
	Fig. 7 Fuse Block
	Fig. 8 Remove Radiator Hoses
	10. Remove the two bolts (8) and nuts (10) that secure the radiator to the frame (Ref. Fig. 9). Lift the radiator up and out of the vehicle.

	Fig. 9
	11. Installation is the reverse of disassembly.


	Thermostat and Water Pump

	Fig. 1 Fuel System Components
	Fuel Pressure
	Fig. 2 Fuel Pump and Filter Assembly

	Fuel Tank Removal
	1. Disconnect the negative (-) battery cable with an insulated wrench.
	2. Remove the side panels, cup holder, prop-shaft covers, seat wrap panel, rear seat and rear seat frame. See the BODY and FRAME sections.
	3. Remove the fuel from the tank with a siphon pump that is safe for use with gasoline.
	4. Press the tab to disconnect the fuel pump wire located at the top of the fuel tank (See Fig. 3).
	Fig. 3 Fuel Pump Wire
	Fig. 4 Fuel Tank Connections
	5. Disconnect the fuel line from the tank by pressing the button on the fuel line connector while pulling the connector away from the tank (See Fig. 4). Plug the fuel line to prevent fuel leakage.
	6. Disconnect the vent tube (See Fig. 5).

	Fig. 5 Fuel Vent
	7. Remove the hold down straps (See Fig. 6).

	Fig. 6 Fuel Tank Removal
	8. Remove the fuel tank.
	9. Installation is in reverse order of removal.


	Fuel Pump Assembly
	1. Remove the fuel tank. See Fuel Tank Removal on page 140.
	2. Remove the pump assembly (3) by removing the hold-down ring (4) and gasket (5) (See Fig. 1).
	3. Pull the fuel pump assembly up and out of the fuel tank.
	4. With the fuel pump assembly removed, inspect the hold-down ring seal (5) for damage. Replace as necessary.
	5. Installation is in the reverse order of disassembly.


	Fig. 7 Carbon Canister
	Carbon Canister Replacement
	1. Push in the release button on the connector on hose (4) from the top of the carbon canister and disconnect.
	2. Push in the release button on the connector on hose (6) from the top of the carbon canister and disconnect.
	3. Disconnect hose (7) from the canister.
	4. Remove two screws (9) that secure the carbon canister bracket (2) to the vehicle frame.
	5. Remove the bracket and carbon canister from the vehicle.
	6. Replace with a new carbon canister in the reverse order of removal.

	Power Supply
	1. Check for loose wires at each terminal connection or worn insulation and bare wires touching the frame.
	2. Check the condition of the 12V battery.
	a. a poor connection between the probes and the battery terminals.
	b. a faulty DVOM. A voltage reading below 11 volts indicates poor battery condition and the battery should be recharged before proceeding with the test.
	3. Check the power wire.
	4. Check the starter.
	5. Check fuses.

	Circuits and Controls
	Testing Engine Starting Circuit
	1. Check the battery for a voltage reading 12.2 and 12.5 volts. Inspect for loose or dirty battery post connections.
	2. Check for blown fuses. Replace if necessary.
	3. Check for loose wires at all terminal connections.
	4. Check the complete electrical system for correct circuitry.
	5. Inspect for worn insulation or bare wires touching the frame. Bare wires will cause a short circuit.
	6. Check for continuity through the key switch. Refer to the FAULT TESTING section.
	7. Check the starter operation.
	a. Turn the key switch to the ON position.
	b. Place the DVOM (set to appropriate DC volts scale) negative (-) probe on terminal A of the starter. Place positive (+) probe on terminal B. The DVOM should indicate approximately 12V.
	c. Turn the key to the START position. The DVOM will indicate “0” voltage if the starter contacts are closed.
	d. If “0” voltage is not indicated while the key is turned to the START position, replace the starter.

	Battery Cleaning
	1. Remove corrosion with a wire brush.
	2. Wash with a solution of:
	3. Rinse with tap water and dry with shop towels.
	4. After the battery is clean and dry, coat with a commercially available battery terminal spray.

	Battery Charging
	1. Check the battery voltage with a voltmeter or multimeter.
	2. Charge the battery with a charger designed for sealed batteries. Follow the instructions supplied with the manufacturer of the charger.

	Battery Storage
	1. Remove the battery from the vehicle.
	2. Make sure the battery is fully charged.
	3. Store it out of the sun, in a cool, dry place.
	4. Check battery voltage each month during storage and recharge as needed to maintain a full charge.

	Battery Removal
	Fig. 1 Battery
	1. Remove the rear seat bottom.
	2. Use an insulated wrench to remove bolts (10) and washers (11) that secure the battery cables (8 and 9) to the battery (1) (Ref. Fig. 1).
	3. Remove the bolt (5) and nut (6) from the battery tray (3). Remove the battery hold-down bracket (2).
	4. Lift the battery up and out of the vehicle.
	5. Installation is the reverse order of removal.


	Headlight Bulb Replacement
	1. Disconnect the LED headlight assembly from the wire harness.
	2. Remove the three adjustment screws (25) and springs (23) that secure the headlight assembly to the vehicle (Ref. Fig. 2).
	Fig. 2 Headlight Bulb Replacement
	3. Secure the replacement headlight assembly in place with the three adjustment screws (25) and springs (23).
	4. Connect the headlight wire to the wire harness.
	5. Adjust the headlight beam (See below).


	Headlight Beam Adjustment
	1. Park the vehicle on a flat surface adjacent to a vertical wall. The front of the vehicle should be approximately 25 ft. (7.6 m) from the wall (Ref. Fig. 3).
	2. Measure the distance from the ground to the center of the headlight.
	3. Mark the wall at the measured height.
	4. Turn the key to the ON position.
	5. Press the headlight switch to activate the headlights.
	6. With a rider sitting in the vehicle, the brightest part of the headlight beam should be 8 in. (20 cm) below the mark on the wall.
	7. Check both headlights in low and high (if equipped) beam settings.
	8. If a headlight needs to be adjusted, remove three plastic rivets (25) and the rear cover (23).
	9. Locate the three adjustment screws (25) in the back of the headlight (See Fig. 2). Turn the screws to adjust vertically and horizontally.
	10. Repeat steps until the headlight is properly adjusted.
	11. Replace cover (23) and secure with plastic rivets (25).
	Fig. 3 Headlight Beam Adjustment

	Brake Light Bulb Replacement
	Fig. 4 Brake Light
	1. Remove the four plastic rivets (26) that secure the back cover (27) to the back of the light (Ref. Fig. 4). Remove the back cover.
	2. Rotate the bulb and pull it from the light housing.
	3. Disconnect the bulb from the wire harness.
	4. Connect the new bulb to the wire harness.
	5. Insert the bulb and turn to secure in place.
	6. Install the cover and secure with the plastic rivets.


	Information Display Removal
	Fig. 5 Information Display
	1. Disconnect the harness from the back of the information display (16).
	2. Remove screws (17) that secure the information display to the instrument panel (Ref. Fig. 5).
	3. Installation is the reverse order of removal.


	Engine Control Unit (ECU)
	Fig. 6 Engine Control Unit (ECU)
	1. Disconnect the harness from the bottom of the engine control unit (ECU) (1).
	2. Remove the bolts (3) and nuts (2) that secure the ECU to the seat closeout panel (Ref. Fig. 6). Remove the ECU.
	3. Installation is the reverse order of removal.



	Fig. 7 Engine Electrical Connections
	Fig. 8 Dash Electrical Components
	Fig. 9
	Voltage Regulator Removal
	1. Using an insulated wrench, disconnect the wire from the voltage regulator (2) from the negative (-) battery terminal.
	2. Disconnect the remaining wires from the wire harness.
	3. Remove bolts (3), washers (4) and nuts (25) that secure the voltage regulator (2) to the rear seat frame. Remove the voltage regulator.
	4. Installation is in the reverse order of removal.
	1. Remove the nuts (25) securing the starter motor wires to the starter relay (5). Remove the wires from the relay terminals.
	2. Remove the bolts (26) that secure the starter relay (5) to the rear seat frame. Remove the starter relay.
	3. Installation is in the reverse order of removal.

	Solenoid Controller Removal
	1. Disconnect the wire from the solenoid controller (6).
	2. Remove screws (7), washers (9) and nuts (8) that secure the solenoid controller (6) to the rear seat frame. Remove the solenoid controller.
	3. Installation is in the reverse order of removal.


	Fig. 10 Rear Harness
	General
	Voltmeter
	Continuity Check
	Testing a Switch for Continuity
	Fig. 1 Continuity Check of Switch

	Testing the Ignition System
	Testing Fuses
	1. Make sure the key is in the OFF position.
	2. Press and hold the OK button on the display control pad while turning the ignition key to the ON position. Turning the key past the ON position and starting the engine will exit the display.
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