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:r% PLEASE DO NOT TAMPER WITH NOISE CONTROL SYSTEM
{US Model oniy)

»
‘}% To minimize the noise emissions from this product, Kawasaki has equipped it with §§
-4 effective intake and exhaust silencing systems. They are designed to give optimum per-
:ﬁ formance while maintaining a low noise level, Please do not remove these systems, or alter kiﬁ
+7As them in any which results in an increase in noise level. 5‘3‘5
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LIST OF ABBREVIATIONS

A ampere(s) b pound(s)

ABDC after bottom dead center m meter(s)

AC alternating current min minute(s)

ATDC after top dead center N newton(s)

BBDC before bottom dead center Pa pascal(s)

BDC bottom dead center PS horsepower

BTDC before top dead center psi pound(s) per sguare inch
°C degree(s) Celsius r revolution

DC direct current rpm revolution(s) per minute
F farad(s) TDC top dead center

*F degree(s) Fahrenheit TIR total indicator reading
ft foot, feet v volt(s)

g gram{s) w watt(s)

h hour(s) Q ohm(s)

L titer(s)

This warning may apply to any of the following
compenents or any assembly containing one or
more of these components:-

Brake Shoes or Pads
Clutch Friction Material

Gaskets
insulators
WARNING SAFETY INSTRUCTIONS
CONTAINS
ASBESTOS ®Operate if possible out of doors or in a well
Breathing asbestos ventilated place.

dumn is dangerous

10 henith @®Proferably use hand tools or low speed tools

equipped, if necessary, with an appropriate dust
Follow satety extraction facility. If high speed tools are used,
inttructions .
they should always be so equipped.
@ If possible, dampen before cutting or drilling.
®Dampen dust and place it in properly closed
receptacle and dispose of it safely.

Read OWNER’S MANUAL before operating




This manual is designed primarily for use by
trained mechanics in a properly equipped shop.
However, it contains enough detail and basic
information to make it useful to the owner who
desires to perform his own basic maintenance
and repair work. A basic knowledge of mechan-
ics, the proper use of tools, and workshop
procedures must be understood in order to carry
out maintenance and repair satisfactorily.
Whenever the owner has insufficient experience
or doubts his ability to do the work, all adjust-
ments, maintenance, and repair should be
carried out only by qualified mechanics.
In order to perform the work efficiently and
to avoid costly mistakes, read the text, thor-
oughly familiarize yourself with the procedures
before starting work, and then do the work
carefully in a clean area. Whenever special tools
or equipment are specified, do not use makeshift
tools or equipment. Precision measurements can
only be made if the proper instruments are used,
and the use of substitute tools may adversely
affect safe operation.
For the duration of your warranty period,
especially, we recommend that all repairs and
scheduled maintenance be performed in accord-
ance with this service manual. Any owner
maintenance or repair procedure not performed
in accordance with this manual may void the
warranty,
To get the longest life out of your vehicle:
sFollow the Periodic Maintenance Chart in the
Service Manual.

oBe alert for problems and non-scheduled
maintenance.

else proper tools and genuine Kawasaki vehicle
parts. Special tools, gauges, and testers
that are necessary when servicing Kawasaki
vehicles are introduced by the Special Tool
Manual. Genuine parts provided as spare parts
are listed in the Parts Catalog.

eFollow the procedures in this manual carefuily.
Don’t take shortcuts,

eRemember to keep complete records of main-
tenance and repair with dates and any new
parts installed.

In preparing this manual, we divided the
product into its major systems. These systems
became the manual’s chapters. All information
for a particular system from adjustment
through disassembly and inspection is located in
a single chapter.

The Quick Reference Guide shows you all of
the product’s systems and assists in locating
their chapters. Each chapter in turn has its own
comprehensive Table of Contents.

The Periodic Maintenance Chart is located in
the General Information chapter. The chart
gives a time schedule for required maintenance
operations.

If you want spark plug information, for
example, go to the Periodic Maintenance Chart
first. The chart tells you how frequently to
clean and gap the plug. Next, use the Quick
Reference Guide to locate the Electrical System
chapter. Then, use the Table of Contents on the
first page of the chapter to find the Spark Plug
section,

Whenever you see these WARNING and
CAUTION symbols, heed their instructions!
Always follow safe operating and maintenance

practices.

oThis warning symbol identifies special instruc-

tions or procedures which, if not correctly
followed, could result in personal injury, or
loss of life.

CAUTION

oThis caution symbol identifies special instruc-
tions or procedures which, if not strictly
observed, could result in damage to or destruc-
tion of equipment.

This manual contains five more symbols (in
addition to WARNING and CAUTION} which
will help vyou distinguish different types of
information.

NOTE

oThis note symbol indicates points of particular
interest for more efficient and convenient
operation,



eIndicates a procedural step or work to be done.

olndicates a procedural sub-step or how to do
the work of the procedural step it follows.
It also precedes the text of a WARNING,
CAUTION, or NOTE.

*|ndicates a conditional step or what action to
take based on the results of the test or inspec-
tion in the procedural step or sub-step it
follows.

rIndicates a conditional sub-step or what action
to take based upon the results of the condi-
tional step it follows.

In most chapters an exploded view illustration
of the system components follows the Table of
Contents. In these illustrations you will find
the instructions indicating which parts require
specified tightening torque, oil, grease or a
locking agent during assembly,
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............................................................................

............................................................................

Before starting to service a vehicle, careful reading of the applicable section is recommended to
eliminate unnecessary work. Photographs, diagrams, notes, cautions, warnings, and detailed des-
criptions have been included wherever necessary. Nevertheless, even a detailed account has limi-
tations, a certain amount of basic knowledge is also required for successful work.

Especially note the following:
(1) Dirt :
Before removal and disassembly, clean the vehicle. Any dirt entering the engine or other
parts will work as an abrasive and shorten the life of the vehicle. For the same reason, before
installing a new part, clean off any dust or metal filings.
{2) Battery Ground
Remove the ground {—) lead from the battery before performing any disassembly operations
on the vehicle. This prevents:
{a} the possibility of accidentally turning the engine over while partially disassembled.
(b} sparks at electrical connections which will occur when they are disconnected,
{c} damage to electrical parts.
{3} Tightening Sequence
Generally, when installing a part with several bolts, nuts, or screws, start them all in their holes
and tighten them to a snug fit. Then tighten them evenly in a cross pattern. This is to avoid
distortion of the part and/or causing gas or oil leakage, Conversely when loosening the bolts,
nuts, or screws, first loosen all of them by about a quarter of turn and then remove them.
Where there is a tightening sequence indication in this Service Manual, the bolts, nuts, or
screws must be tightened in the order and method indicated.
{4) Torque
When torgue values are given in this Service Manual, use them. Either too little or too much
torque may ead to serious damage. Use a good quality, reliable torque wrench.
() Force
Common sense should dictate how much force is necessary in assembly and disassembly. [f a
part seems especially difficult to remove or install, stop and examine what may be causing the
problem. Whenever tapping is necessary, tap lightly using a wooden or plastic-faced maliet, Use
an impact driver for screws {particularly for the removal of screws held by a focking agent} in
order to avoid damaging the screw heads,
(6) Edges
Watch for sharp edges, especially during major engine disassembly and assembiy. Protect your
hands with gloves or a piece of thick cloth when lifting the engine or turning it over,
(7% High-Flash Point Solvent
A high-flash point solvent is recommended to reduce fire danger. A commercial solvent com-
monly available in North America is Stoddard solvent {generic name). Always follow manufac-
turer and container directions regarding the use af any solvent.
(8) Gasket, O-Ring
Do not reuse a gasket or O-ring once it has been in service. The mating surfaces around the
gasket should be free of foreign matter and perfectly smooth to avoid oil or compression leaks.
(9) Liguid Gasket, Non-Permanent Locking Agent
Foliow manufacturer’s directions for cleaning and preparing surfaces where these compounds
will be used. Apply sparingly. Excessive amounts may block engine oil passages and cause
serious damage. An example of a non-permanent locking agent commonly available in North
America is Loctite Lock’n Seal (Blue}.
(10) Press
A part installed using a press or driver, such as a wheel bearing, should first be coated with oil
on its outer or inner circumference so that it will go into place smoaothly.
{11) Ball Bearing
When installing a ball bearing, the bearing race which is affected by friction should be pushed
by a suitable driver. This prevents severe stress on the balls and races, and prevents races and
balls from being dented. Press a ball bearing until it stops at the stop in the hole or on the shaft.
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(12) Qil Seal and Grease Seal

Replace any oil or grease seals that were removed with new ones, as removal generally damages
seals.

When pressing in a seal which has manufacturer’s marks, press it in with the marks facing out.
Seals should be pressed into place using a suitable driver, which contacts evenly with the side of
seal, until the face of the seal is even with the end of the hale.

{13} Seal Guide

A seal guide is required for certain oil or grease seals during installation to avoid damage to the
seal lips. Before a shaft passes through a seal, apply a little oil, preferably high temperature
grease on the lips to reduce rubber to metal friction.

(14} Circlip, Retaining Ring

Replace any circlips and retaining rings that were removed with new ones, as removal weakens
and deforms them. When installing circlips and retaining rings, take care to compress or expand
them only enough to install them and no more.

(15} Cotter Pin

Replace any cotter pins that were removed with new ones, as removal deforms and breaks
them.

{16) Lubrication

Engine wear is generally at its maximum while the engine is warming up and before all the
rubbing surfaces have an adequate lubricative film. During assembly, oil or grease (whichever is
more suitable} should be applied to any rubbing surface which has lost its lubricative film. Old
grease and dirty oil should be cleaned off. Deteriorated grease has lost its lubricative quality and
may contain abrasive foreign particles,

Don’t use just any oil or grease. Some oils and greases in particular should be used only in
certain applications and may be harmful if used in an application for which they are not intended.
This manual makes reference to molybdenum disulfide grease {(MoS,} in the assembly of certain
engine and chassis parts. Always check manufacturer recommendations before using such special
lubricants.

(17) Electrical Wires

All the electrical wires are either single-color or two-color and, with only a few exceptions,
must be connected to wires of the same color. On any of the two-color wires there is a greater
amount of one color and a lesser amount of a second colot, so a two-color wire is identified by
first the primary color and then the secondary color. For example, a yellow wire with thin red

stripes is referred to as a “yellow/red' wire; it woutd be a "red/yeliow’ wire if the colors were
reversed to make red the main color,

Wire Name of Picture in
{cross-section) Wire Color Wiring Diagram
K Red
Wire
strands Yellow/red |~ RN
Yellow
g./ REd

(18) Replacement Parts ' :

When there is a replacement instruction, replace these parts with new ones every time they are
removed. These replacement parts will be damaged or lose their original function once removed.

{19) Inspection _
When parts have been disassembled, visually inspect these parts for the following conditions or
other damage. If there is any doubt as to the condition of them, replace them with new ones.

Abrasion Crack Hardening Warp
Bent Dent Scratch Woear
Cotor change Deterioration Seizure

{20} Service Data
Numbers of service data in this text have following meanings:
““Standards’’: Show dimensions or performances which brand-new parts or systems have.
“Service limits"”’: Indicate the usable limits. If the measurement shows excessive wear or dete-
riorated performance, replace the damaged parts.
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----------------------------------------------------------------------------

Cargo bed (L x W x H)

Items KAF450-B1
Dimensions:
QOverall length 2760 mm
Overall width 1315 mm
Qverall height 1830 mm
Wheelbase 1785 mm
Track: Front 965 mm
Rear 1030 mm
Ground clearance 205 mm
Seat height 790 mm
Dry weight 483 kg
Curb weight: Front 208 kg
Rear 292 kg
Fuel tank capacity 17.0L

1040 x 1140 x 270 mm

Performance:

Minimum turning radius

4.1 m {Chassis: 4.4 m): Differentizl mode
4.5 m (Chassis: 4.8 m}: Locked axle mode

Engine:

Type

Cooling system
Bore and stroke
Displacement
Compression ratio
Carburetion system
Starting system
Ignition system
Timing advance
{gnition timing

Spark plug: us

Other than US
Cylinder numbering method
Firing order
Valve timing: Inlet Open
Close
Duration
Open
Close

* Duration

Exhaust

4-stroke, DOHC, 2-cylinder

Liquid-cooled

72.5 x 55.0 mm

454 mL

9.6

Carburetors, Keihin CVK30 x 2

Electric starter

Battery and coil {Transistorized)

Electronically advanced

From 10° BTDC @1 000 r/min (rpm) to
30° BTDC @3 500 r/min {rpm)

NGK DBEA or ND X20ES-U

NGK DRGBEA or ND X20ESR-U

Left to right, 1-2

2-1

18° BTDC

35° ABDC

230°

40° BBDC

10° ATDC

230°
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Items

KAF450-B1

Lubrication system

Forced fubrication {wet sump)

Engine oil: Grade SE or SF class
Viscosity SAE 10w40, 10WbQ, 20W40, or 20W50
Capacity 40L
Drive Train:

Primary drive system: Type
Reduction ratio
Transmission gear ratio: Forward

Belt drive torque converter
35-0.98
1.863 {25/21 x 36/23)

Reverse 1.643 (24/20 x 21/24 x 36/23)
Final drive system: Type Gear
Reduction ratio 5.153 (67/13)
Overall drive ratio: Forward 9.411
Reverse 8.300
Frame:
Type Tubular frame
Caster {rake angle) 6.1°
Camber 1.7°
Trail 28 mm
Tire: Front and rear 22 x 11.00-10, Tubeless
Steering type Rack and pinion
Suspension: Front Type Strut
Wheel travel | 100 mm
Rear Type Semi-trailing
Wheel travet { 105 mm

Brake type: Front and rear
Parking brake type

Drum (Hydraulic)
Drum (Mechanical internal expansion)

Electrical Equipment:

Battery
Headlight: Type
Bulb
Tail/Brake light
Alternator: Type
Rated output

12V 19 Ah

Sealed heam

12V 35Wx 2
12V8/2TWx2

Three-phase AC

20A @5 000 r/min (rpm), 14V

Load Capacity:
Maximum vehicle load
{including occupants and cargo)
Maximum cargo bed load

467 kg
227 kg

Specifications are subject to change without notice.
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...............................................................................

-------------------------------------------------------------------------------

The scheduled maintenance must be done in accordance with this chart to keep the vehicle in good
running condition. The first service is vitally important and must not be neglected.

Whichever First _
FREQUENCY |comes first Service Regular Service

After Every Every
QOPERATION 1000km | 5000 km | 10000 km
Every of use of use of use

CHASSIS
Steering--check * N
Steering and drive shaft ball joint

dust boots--check
Brake pedal play--check*
Parking brake lever--check
Brake hose and pipe--check
Brake fluid level--check
Brake wear--check*
Tire wear--check™ .
Battery--check
Brake light switch--check .
Seat belt--check
General lubrication--perform*
Bolts, nuts, and fasteners tightness--check ! L
Brake fluid--change 2 years
Brake master cylinder cup and dust
seal--replace
Brake wheel cylinder assembly--replace 2 years
Brake hose--replace 4 vears

ENGINE
Converter belt--chegk* °
Converter driven pulley shoe--check* .
Spark plug--clean and gap .
Air cleaner elements--clean*®
Valve clearance--check
Engine oil--change* 1 year
Oil filter--replace*
Engine vacuum synchronization--check [
Throttle pedal play--check
1die speed--adjust
Fuel system cleanliness--check * .
Radiator hose, connections--check 1 year [ . .
Spark arrester--clean | .
Coolant--change 2 years
Fue! hose--replace 4 years

2 years

® = Clean, adjust, lubricate, torque, or replace parts as necessary.
* = Service more frequently when operated in mud, dust, or other harsh riding conditions.
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----------------------------------------------------------------------------

The foilowing tables list the tightening torque for the major fasteners, and the parts requiring use of
a non-permanent locking agent or tiquid gasket,
Letters used in the "“Remarks’ column mean:
L. : Apply a non-permanent locking agent to the threads.
M : Apply a molybdenum disulfide lubricant (grease or oil) to the threads and seated surface, or
washer.
0O . Apply engine ail.
S : Tighten the fasteners following the specified sequence.
SS: Apply silicone sealant to the threads.

Torque R
Fastener N kgm ttib emarks
Cooling System:
Radiator fan switch 25 25 18.0
Coolant temperature switch 78 0.80 69 in-ib S5
Water pump cover bolts 9.8 1.0 87 in-lb
Water pump drain plug 7.8 0.80 69 in-lb
Engine Top End: ,
Cylinder head cover bolts 98 1.0 87 in-lb
Camshaft sprocket holts 15 1.6 11.0 L
Camshaft cap bolts 12 1.2 104 in-lb '
Valve adjusting screw locknuts 25 2.5 18.0
Rocker Shafts 39 4.0 29
Camshaft chain tensioner bolts 12 1.2 104 in-lb
Chain tensioner cap bolt 49 0.50 43 in-1b
Cylinder head bolts: 10 mm dia. 39 4.0 29 S
6 mm dia. 9.8 1.0 §7 in-lb
Belt Drive Torque Converter:
Drive pulley cover bolts 13 1.3 113 in-b
Drive pulley bolts a3 95 69
Ramp weight shaft stop bolts 13 1.3 113 in-lb
Ramp weight roller shaft stop bolts 13 1.3 113 in-Ib
Drive pulley fan bolts 9.8 1.0 87 in-lb
Driven puliey bolt 93 95 69 L
Driven pulley coupiing bolts 13 1.3 113 in-ib
Engine Lubrication System:
Engine oil drain plug 29 3.0 22
Qil filter mounting boit 25 2.5 18.0 L
Oil filter 18 1.8 130 8
Oil pressure switch 15 1.5 11.0 ss
Oil pressure switch adapter 20 20 14.5
Oil pressure relief valve 15 15 11.0 L
Qil pump cover boits 9.8 1.0 87 in-lh L
QOil passage plug 9.8 1.0 87 in-lb
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Torque
Fastener : Remarks
N-m kg-m ft-lb
O#l pipe banjo bolts: 14 mm dia. ' 34 35 25
8 mm dia. 12 1.2 104 in-ib
6 mm dia. 18 0.80 69 in-lb
Qil pipe mounting bolt 98 1.0 87 in-ib
Engine Removal/Installation: i
Engine mounting bolts ‘ 44 45 33
Engine bracket bolts 44 45 33
Rear end sub-frame mounting bolts 44 45 33
Engine Bottom End/Crankshaft:
Connecting rod cap nut 36 3.7 27
Starter motor clutch coupling Allen bolts 34 35 2b L
Crankcase bolts: 6 mm dia. 12 1.2 104 in-1b
8 mm dia. | 27 28 20 S
Transmission/Final Drive:
Reverse switch 15 1.5 11.0
Neutral switch 18 15 11.0
Shift drum bearing stop bolts 98 1.0 87 inlb L
Shift drum cam mounting Allen bolt 12 1.2 104 in-lb L
Gear paositioning lever nut 9.8 1.0 87 in-lb
Transmission case bolts: 6 mm dia. 12 j 1.2 104 in-lb
8 mm dia. 25 25 18.0
Crankcase/transmission case bolts 12 1.2 104 in-lb
Final gear bolts 29 3.0 22 L
Drive shaft cap bolts 25 25 18.0
Wheels/Tires:
Wheel nuts b2 5.3 38
Front axle nuts 37 3.8 27
Brakes:
Brake hose banjo bolts 25 25 18.0
Brake pipe nipples 22 2.2 16.0
Reservoir clamp bolt 59 0.60 52 in-lb
Master cylinder piston stop bolt 8.8 0.90 18 in-tb
Master cylinder push rod focknut 18 1.8 13.0
Front axle nuts 37 3.8 27
Rear axle nuts 195 20.0 145 M
Brake panel mounting bolts:
Front 8 mm dia. 27 2.8 20
Rear 10 mm dia. 44 45 33

Wheel cylinder mounting bolts ang nuts 78 0.80 69 in-b
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Torque
Fastener Remarks
N-m kg-m ft-lb
Bleed valves 5.9 0.60 52 in-lb
Suspension:
Strut (Front shock absorber)
mounting nuts: Upper 44 4.5 33
bolts: Lower 98 10.0 72
Rear shock absorber mounting bolts;
Upper 44 45 33
Lower 98 10.0 712
Front suspension arm pivot bolts 28 10.0 12
Front suspension arm joint nuts 34 35 25
Rear suspension arm pivot bolts | 98 10.0 72 M
Steering: !
Steering wheel mounting nut 52 5.3 38
Steering gear assembly mounting
bracket bolts b2 5.3 38
Tie-rod end locknuts 49 5.0 36
Tie-red end joint nuts 34 3.5 25
Rack guide spring cap locknut 39 40 29
Frame:
Front guard mounting bolts 44 45 33
Rear bottom sub-frame mounting bolts 69 7.0 51
Rear right sub-frame mounting boits 69 | 1.0 51
Rear end sub-frame mounting bolts 44 45 33
Seat belt mounting bolts 27 128 20
Front bar component
mounting bolts: Upper 44 45 33
Lower 26 2.7 19.5
Front bar component
mounting bracket bolts 44 45 33
Rear bar component mounting bolts 44 45 33
Side bar mounting bolts 44 45 33
Electrical System:
Spark plugs 14 1.4 10.0
Alternator rotor bolt 69 7.0 51
Alternator stator mounting bolts 12 1.2 104 in-lb
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The table below, relating tightening torque to thread diameter, lists the basic torque for the bolts
and nuts. Use this table for only the bolts and nuts which do not require a specific torque value.
All of the values are for use with dry solvent-cleaned threads.

General Fasteners;

Torque
Threads dia. (mm) Norm kg-m ftlb

34 -49 0.35-0.50 30 -43in-b
6 59 -78 0.60 — 0.80 52 — 69 in-lb
8 14 - 19 14-19 10.0 - 135
10 25— 34 26 —-35 19.0 - 25.0
12 44 — 61 45 —-6.2 33-45
14 73 —-98 74 -10.0 b4 — 72
16 115 — 1565 11.6 - 16.0 83— 1156
18 165 — 225 17.0—-23.0 125 — 165
20 225 —-325 23-33 165 — 240
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. Horn Leads
. Headlight Lead (Right)
. Fuse 8A

. Warning Buzzer
. lgnition Switch Leads, etc.

. Fuel Pump Leads, etc.

. Electrical Wiring Main Harness
. Starter Circuit Relay

. Oil Pressure Switch Lead, etc.
. Taii/Brake Light Leads

. Vehicle Center Line

Viewed from Front

it

T )
1
S - ‘
1 ® W
NOTE
oCover the connectars completely with the water tight

'\

Headlight Lead (Left)

(Radiator Fan)

Diode
Harness Position Mark (White Tape)
Regulator/Rectifier Connector

IC Igniter Connectors
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Viewed from Top

Viewed from Front

[

R

Viewed from Right

. Radiator

. Radiator Breather Hose

. Thermostat Cap

. Reservoir Tank Hose

. Reservoir Tank

. Reservoir Tank Overflow Hose
. Carburetar Vent Hose

. Carburetor Overflow Hoses

00~ O h b b —
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1. Fuel Tank Vent Hose

2. Fuel Hose

3. Fuel Pump Vent Hose

4. Silencer Drain Hose

5. Alternator Stator and Pickup Coil Leads

6. Brake Pipe (Front)

7. Brake Pipe {Rear Left)

8. Brake Pipe {Rear Right)

9. Brake Hose
10Q. Brake Pipe {painted White)
11. Brake Pipe (painted Yellow)
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Vehicle Jack and Support Locations

------------------------------------------------------------- N EamsNLASBAEE

£ Viewed from Bottom

(D) for Front End of Vehicle
@ for Rear End of Vehicle

NOTE

Olhen the vehicle is to be jacked up only at the fromt
end, be sure to apply the parking brake to lock the rear
wheels and prevent the vehicle from moving.

OWhen the vehicle is ta be {acked up only at the rear
end, be sure to block the front wheels.

OAfrer the vehicle is jacked up be sure to support it on

. the suitable stands. It may result in a hazardous condi-
tion to work on the vehicle raised on a jack alone,

olse jacks which have a foad capacity of 500 kg or maore,
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Fuel System
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: Apply grease.

: Apply silicone sealant.
. Starter Plunger

. Pilot Screw

. Pilot Jet

. Needle Jet

. Air Bleed Pipe

. Main Jet

. Float Valve

Float

. Spring Seat

10. Jet Needle

11. Vacuum Piston and Diaphragm
12. Drain Plug

13. Fuel Filter

14, Fuel Pump Relay

15. Fuel Pump

-2
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----------------------------------------------------------------------------

Specifications
ltem Standard
Throttle Pedal Free Play 10-20mm
Choke Cable Play 2-3mm
Carburetors:
Make/Type Keihin/CVK30
Setting: Main jet: Standard Left: #1702, Right: #105
Option #92, 95, 88, 100, 108, 110
Main air jet #100
Jet needle N38T
Pilot jet #35
Pilot air jet #165
Pilot screw 2 turns out
Starter jet #52
Service fuel leve! —0.5 1 mm
Float height 17.0 mm
Synchronization 2.7 kPa {2 cmHg) or less difference between
cylinders

............................................................................ Vacuum Gauge: 57001-1198

----------------------------------------------------------------------------

Along with common hand tools, the following more
specialized tools are required for complete fuel sysiem
servicing.

Pressure Cable Luber: K56019-02%

NOTE

©The vacuum gauge & tachometer (PN 57001-1291}
can be used instead of the vacuum gauge (PN 57001-
7738),

------------------------------------------------------------------------------

------------------------------------------------------------------------------

Fuel Level Gauge: 57001-1017

=




............................................................................

Throttle Pedal and Cable
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Throttle Pedal Play Adjustment
#Check throttle pedal free play.
*If free play is not correct, adjust it.

S Bl i

Y
A. Throttle Pedal Free Play

Throttle Pedal Free Play

Standard: 10 — 20 mm

®! posen the mounting nuts and slide the adjuster to
obtain the correct amount of play.
eTighten the mounting nuts,

A, Adjuster

B. Moq:nt'mg Nuts

" NOTE
off the throttle pedal free play cannot be adjusted by
using the adjuster at the throttle pedal, use the adjuster
at the carburetors. Do not forget to sscurely tighten
the adjuster mounting nuts.

FUEL SYSTEM 25

A. Adjuster

B. Mounting Nuts

®Start the engine.

eWith the transmission in neutral, operate the throttle
pedal 2 few times to make sure that the idle speed does
not change.

*if idle speed does change, the throttle cable may be
improperly adjusted, incorrectly rauted, or it may be
damaged.

eCorrect any of these condtions before riding.

COperation with improperly adjusted, incorrectly
routed, or a damaged cable could result in an unsafe
riding condition.

Throttle Cable Inspection
sWith the cable disconnected at both ends, the cable
should move freely within the cable housing.

Cable Inspection

*[f the cable does not move freely after Iu Bricating, orif
the cable is frayed, or if the housing is kinked, replace
the cable.



26 FUEL SYSTEM

Throttle Cable Lubrication

eWhenever the cable is removed and in accordance with
the Periodic Maintenance Chart, lubricate the cable
(see Appendix chapter).

Choke Cable Play Adjustment

®Determine the amount of choke cable play at the
choke knob, Pull the choke knob until the starter
plunger lever at the carburetor contacts with the starter
plunger; the amount of choke knob travel is the
amount of choke cable play.

*If cable play is not correct, adjust it.

A. Starter Plunger Lever

Choke Cable Play

Standard: 2—-3mm

8 Loosen the locknut and turn the adjuster to obtain the
correct amount of play.
&Tighten the locknut,

A, Adjuster B. Locknut .

Choke Cable Inspection

eWith the cable disconnected at both ends, the cable
should move freely within the cable housing.

Cable Inspection

wIf the cable does not move freely after lubricating, or if
the cable is frayed, or if the housing is kinked, replace
the cahle,

Choke Cable Lubrication

®Whenever the cable is removed, and in accordance with
the Periodic Maintenance Chart, lubricate the cable
(see Appendix chapter).
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Carburetors
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tdle Speed Adjustment

#Start the engine and warm jt up thoroughly.

oTurn the idle adjusting screw to obfain the slowest
smooth idle speed.

Idie Speed {for reference}
800 50 r/min (rpm)

Standard:

A. ldle Adjusting Screw



®Operate the throttle pedal a few times to make sure
that the idle speed does not change. Readjust if
necessary.

Carburetor Synchronization

eWarm up the engine and adjust idle speed.

e Attach the vacuum gauge set (special tool: P/N 57001-
1198) to the vacuum hose fittings on the carburetors.

A. Vacuum Hose Fittings

B. Adjusting Screw

e®Start the engine and let it idle to measure the engine
intake vacuum.

*|f the intake vacuum difference between the cylinders
exceeds the limit, synchronize the carburetors,

Carburetor Synchronization Vacuum
2.7 kPa (2 cmHag) or less difference between cylinders

oTurn the adjusting screw to synchronize the car-
buretors.
® Adjust idle speed.

Fuel Level Adjustment

CGasoline is extremely flammable and can be explosive
under certain conditions. Turn the ignition switch
OFF. Do not smoke. Make sure the area is well

ventilated and free from any source of flame or sparks;
this includes any appliance with a pilot light.

®Remove the carburetors, and hold them upright on a
stand.

#Connect a fuel tank to the carburetors with a suitable
hose.

®Connect the fuel level gauge (special tool} to the open
end of the carburetor overflow hose.

FUEL SYSTEM 2-7

eHold the gauge vertically against the side of the car-
buretor body so that the “‘zero’ line is several milli-
meters higher than the bottom edge of the carburetor
body.

"eHold the fuel tank to feed fuel to the carburetor, then

turn out the carburetor drain plug a few turns,

eWait until the fuel level in the gauge settles,

e Keeping the gauge vertical, slowly lower the gauge until
the “zero” line is even with the bottom edge of the car-
buretor body,

NOTE

oDo not lawer the “zero’” line below the bottom edge of
the carburetor body. If the gauge is lowered and then
raised again, the fuel level measure shows somewhat
higher than the actual fuel level. If the gauge is lowered
too far, dump the fuel out of it into suitable container
and start the procedure over again.

e#Read the fuel [evel in the gauge and ompare it to the
specification. Screw in the carburetor drain plug,

®Remove the fuel level gauge.

eoinspect the fuel level of the other carburetor in the
same-manaer.

*|f the fuel level of either carburetor is incorrect, adjust
it,

Fuel Level

0.5 £1 mm above the bottom edge of
carburetor body

Fuel Level Measurement

1. Fuel Level Gauge: 57001-1017
2. Fuel Level
3. Drain Plug
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#Drain the fuel out of the carburetors into a suitable
container.,

eRemove the float bowl by taking out the screws with
lockwashers.

®Bend the tang on the float arm very slightly to change
the float height. Increasing the float height lowers the
fuel level and decreasing the float height raises the fuel
level.

Float Height
17.0 mm

A. Tang

® Assemble the carburetor, and recheck the fuel Jevel.
*{f the fuel level cannot be adijusted by this method, the
float or the float valve is damaged,

Float Height Measurement-Keihin Carburetor

F
foat Heighy

1. Float Bowl Mating Surface

2. Float Valve Needle Rod (contacted with float tang
but unloaded)

3. Float

Fuel System Cleanliness Inspection

OGasoline is extremely flammable and can be explosive
under certain conditions. Turn the ignition switch

OFF. Do not smoke, Make sure the area is well venti-
lated and free from any source of flame or sparks;
thig includes any appliance with a pilot light.

#Run the open ends of the carburetor overflow hoses
into a suitable container.

oTurn out each drain plug a few turns and drain the
float bowls. -

ORemove the air duct from the carburetor air cleaner
with a long screw.driver to access the left carburetor,

A, Air Duct

A. Drain Plug

o(Check to see if water or dirt comes out,
¢ Tighten the drain plugs.
*If any water or dirt appeared during the above inspec-
tion, check and clean the fuel sysiem.
Carburetors
Fuel Filter
Fuel Tank
8 Apply silicone sealant to both ends of the air duct and
install it with the ctamps.



Carburetor Removal

OGasoline is extremely flammable and can he explosive
under certain conditions. Turn the ignition switch
OFF. Do not smoke. Make sure the area is well venti-
tated and free from any source of flame or sparks; this
indudes any appliance with a pilot light,

®Remove the following.
Cargo Bed (tilt up)
Carburetor Holder Clamps {loosen)
Spring Bands (slide back)
Throttie Cable {from carburetors)
Choke Cable {from carburetors)
Carburetors

B. Spring Bands

A.Clamps

#5Stuff pieces of lint-free, clean cloth into the carburetor
holders and the intake ducts to keep dirt out of the
engine and air cleaner,

OJf dirt or dust is allowed to pass through into the car-
buretors, the throttle may become stuck, possibly
causing an accident,

§CAUTION

olif dirt gets through into the engine, excessive engine
wear and possibly engine damage will occur,

Carburetor [nstailation
®Be sure to route the hoses correctty.
®Check fuel leakage from the carburetors.

FUEL SYSTEM 2.9

®Position the carburetor holder clamps as shown.

TOP

1

LH RH

OFuel spilled from the carburetors is hazardous.

OAdjust the following items if necessary.
ldle Speed
Carburetor Synchronization
Throttle Cable {Throttie Pedal Play)
Choke Cable Play

Carburetor Disassembly

{CAUTION

CDuring carburetor disassembly, be careful not to
damage the diaphragm. Never use a sharp edge to
remove the diaphragm.

®Turn in the pilot screw and count the number of turns
until it seats fully but not tightly, and then remove the
screw. This is to set the screw to its original position
when assembling,

Carburetor Assembly

®The center lines of the carburetor bores must be
paralle] both horizontally and vertically. If they are
not, loosen the mounting screws and align the car-
buretors on a flat surface. Retighten the mounting
screws,
sAfter assembling the choke mechanism, check to see
that the choke shaft slides right to left smoothly
without abnormal friction.

CAUTION

OFuel mixture trouble couid result if the starter does
not seat properly in its rest position after the choke
knob it returned.
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A. Balance Adjusting Screw B. Clearance

sTurn the carburetor body upside-down, and drop the
needle jet into place so that the smaller diameter end of
the jet goes in first.
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A.Small End

oCarefully screw in the air, bleed pipe. 1t will seat
against the needle jet, pushing the end of the jet into
the carburetor bore.

CAUTION

CDo not force the air bleed pipe or overtighten it. The
needle iet or the carburetor body could be damaged
requiring replacement.

oSlip the needle through the hole in the center of the
vacuum piston, and put the spring seal un the 1op of
the needle. Turn the seat so that it aligns with the
guide at the bottom of the vacuum piston.

A, Spring Seat B. Guide

eAfter installing the upper chamber cover, check that
the vacuum piston slides up and down smoothly with-
out binding in the carburetor bore.

oTurn in the pilot screw fully but not tightly, and then
back it out the same number of turns counted during
disassembly.

Carburetor Cleaning

OClean the carburetors in a well-ventilated area, and take
care that there is no spark ot flame anywhere near the
working area; this includes any appliance with a pilot
light, Because of the danger of highly flammable
liquids, do not use gasoline or low flash-point solvents
to eclean the carburetors.

{CAUTIONG

ODo not use compressed air on an assembled carburetar,
the floats may be crushed by the pressure, and the
vacuum piston diaphragms may be damaged.

CRemove as many rubber or plastic parts from the car-
buretor as possible before cleaning the carburetor with
a cleaning solution. This will prevent damage or
deterioration of the parts.

OThe carburetor hody has plastic parts that cannot be
removed. DO NOT use a strong carburetor cleaning
solution which could attack these parts; instead, use a
mild high flash-point cleaning solution safe for plastic
parts.

©Do not use wire or any other hard instrument to clean
carburetor parts, especially jets, as they may be
damaged.



#Disassemble the carburetors.

slmmerse all the metal parts in a carburetor cleaning
solution,

®Rinse the parts in water,

#When the parts are clean, dry them with compressed air.

eBlow through the air and fuel passages with compressed
air,

eAssemble the carburetors.

Carburetor {nspection

OGasoline is extremely flammable and can be explesive
under certain conditions. Turn the ignition switch
OFF. Do not smoke. Make sure the area is well
ventilated and free from any source of flame or sparks;
this includes any appliance with a pilot light,

®Remove the carburetors.
®Before disassembling the carburetors, check the fuel
level. : _

*|f the fuel level is incorrect, inspect the rest of the
carburetor before correcting it,

OMove the choke shaft left and release it to check that
the starter plungers move smeothly and return by
spring tension, -

»|f the starter plungers do not work properly, replace
the carburetors,

©Turn the throttle cable pulley to check that the
throttle valves move smoothly and return by spring
tension.

*|{ the throttle valves do not move smoothly, replace
the carburetors.

A, Throttle Valves

B. Starter Plungers

®Disassembie the carburetors.

oClean the carburelors,

®Check that the O-rings on the carburetors and the dia-
phragms on the vacuum pistons are in good condition,
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*|f any of the O-rings or diaphragms are not in good
condition, replace them.

sCheck the plastic tip of the float vaive needle. It
should be smooth, without any grooves, scratches, or
tears,

Float Vatve Wear

Push and release

1. Roed
2. Valve Needle

3. Valve Needle Wear

*|f the plastic tip is damaged, replace the needle.

®Push in the rod in the other end of the float valve
needle and then refease it.

*|f it does not spring out, replace the needle.

e®Check the tapered portion of the pilot screw for wear
or damage.

Pilot Screw

1. Pilot Screw

2. Tapered Portion

*|f the pilot screw is worn or damaged on the tapered
portion, it will prevent the engine from idling
smoothly. Replaceit,

oCheck that the vacuum piston moves smoothly in the
carburetor body. The surface of the piston must not
be excessively worn,

*If the vacuum piston does not move smoothly, or if it
is very loose in carburetor body, replace the carburetor.
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CAUTION

OIf dirt gets through into the engine, excessive engine
wear and possibly engine damage will occur.

Air Cleaner Remuoval
®Remove the following.
Seat
Fuel Tank
Air Duct Clamps (loosen)
Air Cleaner Housing Mounting Bolts
Alir Cleaner Housing Bracket Bolt
Bracket
Air Cleaner Housings

A. Vacuum Piston
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Air Cleaners

Air Cleaner Element Removal
#Remove the following,

Seat

Air Cleaner Housing Caps

Air Cleaner Elements

NOTE
OThe left air cleaner housing and efement is used for the
carburetor air cleaner system. _ A. Air Cleaner Housings C. Mounting Bolts
OThe right air cleaner housing and element is used for B. Bracket D. Clamps

the belt dirve torque converter air cleaner system.
#Remove the following to remove the silencer in the
carburetor air cleaner system.
Cargo Bed (tilt up)
Air Duct Spring Bands (slide back)
Breather Hose Clamp {loosen)
Silencer Mounting Bolts
Silencer

A. Element for Carburetors C. Cap
B. Efement for Converter

eStuff pieces of lint-free, clean cloth into the air intake
duct to keep dirt out of engine.

A. Silencer C. Breather Hose Clamp
WARNING B. Spring Bands D. Mounting Bolts
Ctf dirt or dust is allowed to pass through into the

carburetors, the butterfly valves may become stuck, ®Cover the carburetor intakes with a lint-free, clean
possibly causing an accident. cioth to keep dirt out of engine.



OIf dirt or dust is allowed to pass through into the car-
buretors, the butterfly valves may become stuck,
possibly causmg an accldent

{CAUTION

oIf dirt gets through into the engine, excessive engine
weat and possibiy engine damage will occur.

Air Cleaner Installation

sApply silicone sealan"t over the rivets in. the air cleaner
housings,

*Apply grease to both ends of the air cleaner ¢lements
and install them. :

®Apply silicone sealart to both ends of the air duct
between the sifencer and the left air cleaner housing
and install it with theclamps.

®Be sure to route the hoses correctly.

oif the air ducts were removed, install them being
careful to follow bending direction or_installation
marks.

A. Air Ducts B. Align marks,

®[nstall the air cleaner housing caps and snap the clips
over the ends of the caps.

®Place the straps over the air cleaner housmg caps and
secure them at.the front with the housing mounting
bolts. :
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®Secure the straps and air cleaner housing caps at the
rear to the mounting bracket with the wing bolts.

Air Cleaner Element LCleaning

NOTE

Oln dusty areas, the efements should be cleaned more
frequently than the recommended interval,

OAfter riding through rain or on muddy roads, the
elements should be cleaned immediately.

O'Clean each element by tapping it lightly to loosen dust.

®Blow away the remaining dust by applying compressed
air from the outside to inside {from the clean side to
the dirty side}.

einspect the element befare installing it.

Air Cleaner Element Inspection

®Visually check the element for tears or breaks. Check
the sponge gaskets also, and the element frame.

*{f the element or gasket has any tears or breaks, replace
the element.

*1f the element frame is damaged or distorted, replace
the element.

*If the sponge gasket comes loose, stick it back on with
an adhesive sealant.
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Fuel Filter

Fuel Filter Removal
®Remove the following.
Cargo Bed {tilt up)
Fuel Filter
OPull the filter off the hoses,
spillage.

Be prepared for fuel

CGasoline is exiremely flammable and can bs explosive
under cartsin conditions. Turn the ignition switch
OFF. Do not smoke. Make sure the area is wall
ventilated and free from any souwrce of flame or sparks;
this includes any appliance with a pilot light,
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Fuel Filter Instaliation

sinstall the fuel filter so that the arrow on it shows the
fuel fiow from the fuel tank to the fuel pump.

A. Fuel Filter
B. Fue! Hose from Tank

C. Fuel Hose to Pump

®Be sure to route the hoses so they will net be kinked
or stretched.

Fuel Filter inspection

oVisually inspect the fuel filteg.

*If the filter is clear with no signs of dirt or other
contamination, it is OK and need not be replaced.
*if the filter is dark or looks dirty, replace it. Also,
check the rest of the fuel system for contamination.

.................................... AN N s NSRS IR NN R IR

Fuel Pump

----------------------------------------------------------------------------

Fuel Pump Removal
®Remove the following.
Cargo Bed {tilt up)
Fuet Filter
Fuel Pump Leads {disconnect)
Fuel Hose (from pump)
Fuel Pump with Rubbher Damper

OPull the fuel hose off the pump. Be prepared for fuel
spillage.

CQasoline is extremely flammable and can be explosive
under certain conditions. Turn the ignition switch
OFF. Do not smoke. Make sure the area is well vanti-
lated and free from any source of flame or sparks; this
includes any appliance with a pilot light.

B. Pull for removal.

A. Fuel Pump

Fuelf Pump Instaliation

®install the rubber damper to the pump so that the
projection on the damper aligns with the paint mark on
the pump.

A. Rubber Damper
B. Projection

C. Paint Mark

e®Connect the fuel hose from the filter to the fitting
marked INLET, and the hose to the carburetors to the
another fitting,

uFor the tuel hose between the pump and filter, connect
the smalf inside diameter end to the pump and the
large end to the filter,
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A. Small Inside Dia. End (10.8 mm)
B. Large Inside Dia. End {13 mm)
C. INLET

®Be sure to route the hoses so that they will not be
kinked or stretched.

Fuel Tank
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Fuel Tank Removal

OGasoline is extremely flammable and can be explosive
under certain conditions. Turn the ignition switch
OFF. Do not smoke. Make sure the area is well venti-
lated and free from any source of flame or sparks; this
includes any appliance with a pilot light.

® Remove the following.
Seat
Fuel Hose (from tank)
OPull the fuel hose off the tank. Be prepared for fuel
spillage.
Air Vent Hose
Fuel Tank Mounting Bolts
Fuel Tank
oLift up the tank to free the projections on the tank
from the rubber mounts on the foot platform.

A. Fue! Hose
B. Vent Hose

C. Mounting Bolts

B. Rubber Mounts

eRemove the tank cap and pour out the fuel into a
suitable container.

Fuel Tank Instaliation

®Be sure to install the rubber dampers in place.

#Be sure to route the hoses so they will not be kinked or
stretched.

e |nstafl the fuel level gauge.

A. Fuel Level uge
B. Gasket (Face this side up)
C. Holder

D. Projecticn
E. Notch
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olnstall the gasket with thie correct side facing up,
Oinstall the gauge holder so that the notch on the holder
fits to the projection on the gauge.

Fuel Tank Cleaning

#Remove the fuel tank and drain it,

®Remove the fuel level gauge,

®Pour some high flash-point solvent into the fuel tank
and shake the tank to remove dirt and fuel deposits,

OClean the tank in a well-ventilated area, and take care
that there is no spark or flame anywhere near the
working agea. Because of the danger of highly flam-
mable liquids, do not use gasoline or low flash-point
solvents to clean the tank.

®Pour the solvent out of the tank.
oDy the tank with compressed air.

Fuel Tank Inspection

®Visually inspect the gaskets on the gauge and cap for
any damage.

*Replace the gaskets if they are damaged.

®Blow the air vent in the tank cap free with compressed
air.
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Snorkel Kit {Optional Parts)
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Snorkel Kit
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Cooling System
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G : Apply grease.
85 : Apply silicone sealant.

T1: 7.8 N-m (0.80 kg-m, 69 in-Ib)
T2: 9.8 N-m (1.0 kg-m, 87 in-lb}
T3: 25 N-m {2.5 kg-m, 18.0 ft-lb)

. Radiator Cap

Radiator

Radiator Fan

Radiator Fan Switch

Drain Plug

. Reservoir Tank

. Thermostat

. Thermostat Cap

Coolant Temperature Switch
Water Pump Impelier
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Standard

Coolant;

Type (recommended}

Mixed ratio
Freezing point
Total amount
Thermostat Cap:
Relief pressure

Thermostat: Valve opening temperature

Valve full opening lift

93 — 123 kPs

Permanent type of antifreeze (soft water
and ethylene glycol plus corrosion and rust
inhibitor chemicals for aluminum engines
and radiators)

Soft water 50%, coolant 50%

~35°C (—31°F)

25L

(0.95 — 1.25 kg/ecm?, 14 — 18 psi)
80 —84°C (176 — 183°F)
More than 8 mm @95°C (203°F)

Ty T P PP P L P TP T T PP T

Coolant Flow Chart

. Radiator Cap

. Radiator

. Radiator Fan Switch
. Reservoir Tank

. Thermostat Cap

. Thermostat

|
/
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. Coolant Temperature
Switch

. Water Pump

. Cylinder Jacket

. Cylinder Head
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Coolant

Coolant Level Inspection

®Check the coolant level in the reservoir tank. The
coolant level should be between the “F' and the "L."
marks.

NOTE

OCheck the Jevel when the engine is cold (room or
ambient temperature}.

oDe not check the level by removing the thermostat
cap. If the cap is removed, air may get into the cool-
ant, and lower cooling efficiency.

AL UF Mark
B. “L" Mark

C. Tank Cap

*{f the coolant level is low, add coolant through the
filler opening to the “F" mark.

{CAUTION

OFor refilling, add the specified mixture of coolant and
soft water. Adding water alone dilutes the coolant and
degrades its anticorrosion properties. The diluted
coolant can attack the aluminum engine parts. ln ap
emergency, soft water can be added. But the diluted
coolant must be returned to the correct mixture ratio
within a few days.

OIf coolant must be added often, or the reservoir tank
has run completely dry; there is probably leakage in
the cooling system. Check the system for leaks.

Coolant Inspection

#Visually inspect the coolant in the reservoir tank.

*|f whitish cotton-like wafts are observed, aluminum
pal s in the cooling system are corroded. if the coolant
is brown, iron or steel parts are rusting. In either case,
flush the cooling system.

*If the coolant gives off an abnormal smell when
changing, check for a cooling system leak. It may be
caused by exhaust gas leaking into the cooling system.

NOTE

OBe sure to inspect the coolant at the reservoir tank. If
the coolant is checked by removing the thermostat cap,
the air must be bleed from the cocling system.

Coolant Change {Draining and Filling)

CAUTION

OUse coolant containing corrosion inhibitors made
specifically for aluminum engines and radiators in
accordance with the instructions of the manufactures.

OTo avoid burns do not remove the radiator and ther-
maostat caps or try to change the coclant when the
engine is still hot. Wait until it cools down,

OCoolant on tires will make them slippery and can cause
an accident and injury, immediately wipe up or wash
away any coolant that spills on the frame, engine, or
other painted parts,

OSince coolant is harmful to the human body, do not
use for drinking.

eRemove the following.
Maintenance Cover
Seat
Battery Cover
Radiator Cap
Thermostat Cap

A. Radiator Cap



A. Thermostat Cap

®Place a container under each drain plug,
®Drain the coolant from the radiator and engine by
removing the drain plugs,

A. Drain Plugs

A. Drain Plug

®Remove the reservoir tank mounting bolt and pour out
the tank into a container,
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A. Bolt - B, Reservoir Tank

®[nspect the coolant deterioration.

®install the drain plugs. Always replace the gasket with
new one, if it is damaged.

o Fill the radiator and engine up to the top of the filler
neck at the thermostat housing with coolant.

NOTE

OPour in the coolant sfowly so that it can expel the air
from the engine and radiator.

b
E
A.

Filler Neck

® | oosen the air bleeder bolt and the coolant begins to
flow out the air bleeder bolt hole (that is, when the
remaining air has been forced out). Tighten the
bleeder bolt.

A. Air B!eeder Bolt
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® Add coolant up to the top of the filler neck.

eFill the reservoir tank up to the *‘F'" mark with cool-
ant, and install the cap.

®Check the cooling system for leaks.

#|nstall the radiator and thermostat caps.
change their positions.

®Start the engine, warm it up thoroughly, and then stop
it.

®Check the coolant level in the reservoir tank after the
engine cools down.

*If the coolant level is low, add coolant up to the ""F"
mark through the reservoir tank opening.

Do not

{CAUTION

CSoft or distilled water must be used with the antifreeze
(see below for antifreeze) in the cooling system.

Olf hard water is used in the system, it causes scales
accumulation in the water passages, and considerably
reduces the efficiency of the cooling system.

NOTE

CChoose a suitable mixture ratio by referring to the
coolant manufacturer’s directions.

Coolant
Type: Permanent type of antifreeze for
sluminum engires and radiators
Mixed Ratio: Soft water 50%, coolant 50%

Freezing Point: —35°C (—31°F}
Total Amount: 25 1L

Mechanical Seal Inspection

(Visual Leak Inspection)

Any time the system slowly loses water, inspect for
leaks.

oCheck the water pump body drainage outlet passage
for coolant leaks.

*if the mechanical seal is damaged, the coolant leaks
through the seal and drains through the passage.
Replace the mechanical seal.

*|f there are no apparent leaks, pressure test the system,

A. Drainage Outlet Passage
: at the bottom of the pump body

Cooling System Pressure Test

§CAUTION

CDuring pressure testing, do not exceed the pressure for
which the system is-designed. The maximum pressure
is 123 kPa {1.25 kg/em?, 18 psi).

®Remove the thermostat cap, and install a cooling
system pressure tester on the filler neck,

eWet the cap sealing swrfaces with water or coolant to
prevent pressure leaks.

®Build up pressure in the system carefully until the
pressure reaches 123 kPa (1.25 kgjem?, 18 psi).

oWatch the gauge for at least 6 seconds.

»|f the pressure holds steady, the system is all right.

A. Pressure Tester

B. Adapter

®Remove the pressure tester, replenish the coolant, and
install the thermostat cap.

*If the pressure drops and no external source is found,
check for internal leaks. Droplets in the engine oit in-
dicate internal leakage. Check the cylinder head gasket
and the cylinder liner Q-ring leak,

Coaoling System Fiushing

Over a period of time, the cooling system accumu-
lates rust, scale, and lime in the water jacket and radia-
tor. When this accumulation is suspected or observed,
flush- the cooling system. [f this accumulation is not
removed, it will clog up the water passage and consider-
ably reduce the efficiency of the cooling system.
®Drain the cooling system. '
oFill the cooling system with fresh water mixed with a

flushing compound.

{CAUTmN |

OAvoid the use of a flushing compound which harmful
to the aluminum engine and radiator. Carefully follow
the instructions supplied by the manufacturer of the
cleaning product.




eWarm up the engine, and run it at normal operating
temperature for about ten minutes.

oStop the engine, and drain the cooling system.

o[ ill the system with fresh water.

#Warm up the engine and drain the system.

®Repeat the previous two steps once more,

oFill the system with a permanent type coolant, and
bleed the air from the system.

............................................................................

Radiator and Fan
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Radiator and Fan Removal
® Disconnect the battery leads from the terminals.

OThe radiator fan and fan switch are connected diractly
to the hattery. The radiator fan may start even if the
ignition switch is off. NEVER TOUCH THE RADI-
ATOR FAN UNTIL THE ENGINE COMPLETELY
COOLS OFF. TOUCHING THE FAN BEFORE THE
ENGINE COOLS COULD CAUSE INJURY FROM
THE FAN BLADES.

®Wait until the coolant cools down, and then drain the
coolant (see Coolant Change).
#Remove the following,
Front Bar Component
Front Fender Upper
Front Guard
Radiator Screen
Radiator Mounting Bolts
Radiator Hose Clamps {loosen)
Radiator and Fan
oBo not touch the radiator core directly. This could
damage the radiator fins, resulting in loss of cooling
efficiency.

A. Radiator B. Fan
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Radiator and Fan Installation
oFill the cooling system with the coolant and bleed the
air from the system (see Coolant Change).

Radiator Inspection

®Check the radiator core,

*|f there are obstructions to air flow, remove them.

*|f the corrugated fins are deformed, carefully straighten
them with the blade of a thin screw driver.

A. Thin Screwdriver
*If the air passages of the radiator core are blocked more

than 20% by unremovable obstructions or irreparably
deformed fins, replacé the radiator with a new one.

Radiator Cleaning
When cleaning the radiator with a steam cleaner, be
careful of the following to prevents radiator damage.
oHold the steam gun at least 0.6 m from the radiator
core.
#Run the gun horizontally following the core fin direc-
tion holding it perpendicular to the core surface.
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Radiator and Thermaostat Caps
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Radiator and Thermostat Cap Removal
eWait for the coolant temperature to drop before
removing the radiator and thermostat caps.
#Remove the following,
Maintenance Cover {for Radiater Cap)
Seat (for Thermostat Cap)
®Turn the cap counterclockwise to the first stop, Waita
few seconds for the pressure to release. Then turn it
counterclockwise to remove the cap.

OTo avoid burns do not remove the radiator and thermo-
stat caps when the coolant is stilt hot. Wait until
it cools down.

A, Thermostat Cap

Radiator and Thermostat Cap Installation

®The radiator and thermostat caps must be instafied in
two steps. First turn the cap clockwise to the first
stop. Then turn clockwise to tighten the rest of the
way.

Thermostat Cap Inspection

®Check the condition of the valve spring, and the top
and bottom valve seals of the cap.

®Check the condition of the top and bottom sealing
seats in the filler neck, They must be smooth and
clean for the cap to function properly,

*[f any one of them shows visible damage, replace the
cap or cap assembly.

Thermostat Cap

1. Bottom Valve Seal
2. Top Valve Seal

3. Valve Spring

®Wet the cap sealing surfaces with water or coolant to
prevent pressure leaks,

einstall the cap on a cooling system pressure tester.

®Watching the pressure gauge, pump the pressure tester
to build up the pressure. The cap must retain the
pressure at least 6 seconds. Also the cap must open at
the specified relief pressure.

Thermostat Cap Relief Pressure
83 — 123 kPa
{0.95 — 1.25 ka/em?, 14 — 18 psi}

*i{f the cap cannot hold the specified pressure, or if it
holds too much pressure, replace it with a new one,

Thermostat Cap Test

1. Pressure Tester

2. Thermostat Cap
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Thermostat
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Thermostat Removal
eDrain the coolant until the level of it is low enough to
remove the thermostat after the coolant has had time
to cool (see Coolant Change).
e Remove the following.
Thermostat Housing Cover Bolts
Thermostat

A, Thermostat Housing Cover Bolts

Thermastat Instatfation

&Fill the cooling system with the coolant and bleed the
air from the system {see Coolant Change).

Thermastat inspection

®[nspect the thermostat valve at room temperature.

*if the valve is open, replace the valve with a new one.

®To check valve opening temperature, suspend the
thermostat and an accurate thermometer in a container
of water. '

®Place the container over a source of heat and gradually
raise the temperature of the water while stirring the
water gently,

®Watch the valve. As soon as the valve starts to open,
note the temperature.

*if it is out of the specified range, replace the ther-
mostat,

A. Impeller
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Valve Opening Temperature Measurement

Thermometer —______q

Thermostat i : must be L
completely

submerged

They must not touch the container
|\ sides or bottom. . _/

(T

Thermostat Valve Opening Temperature
80 - 84°C (176 — 183°F)
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Water Pump

Water Pump Disassembly
sfefore removing the left engine cover, remove the

pump impeller by it turning clockwise. Hold the alter-
nator rotor bolt if necessary,

NOTE

OThe impeller has a left-handed thread, therefore it must
be turned clockwise to remove it,

B. Turn to remove.
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#Remove the water pump shaft and gear.

CAUTION

OBe careful not to damage the sealing surface of the
mechanical seal.

R

A. Pump Shaft and G. a;‘
B. Mechanical Seal

C. Flange

oPull the mechanical seal oyt of the left engine cover
with a sharp hook, after prying the flange off.

Water Pump Assembly

®Replace the mechanical seal and the oil seal with new
ones if they were remaved.

®Apply high temperature grease and install the oil seal as
shown,

NOTE

CSince the replacement mechanical seal has an adhesive
coated hody, do not apply a liguid gasket to the
exterior surface of the body.

®Press the seal body into the hole by using a 22 mm
socket until it stops at the bottom surface of the engine
cover.

Mechanical Seal Assembly

22 mm Socket

-®Clean the sliding surface of the mechanical seal with a
high flash-point scivent, and apply a litile coolant to
the sliding surface to give the mechanical seal initial
fubrication.

®After applying coolant to the surfaces of the rubber
seal and sealing seat, install the seal and seat into the
impeler with finger pressure until they bottom out.

A Sealing Seat
B. Rubber Seal

®Torque the following,
Pump Impeller

NOTE

oThe impeller has a left-handed thread, therefore it must
be turned counterclockwise to install it.

Pump Impeller Inspection

®Visually check the impeller.

*|f the surface is corroded, or if the blades are damaged,
replace the impeller.

A. Impeller



Mechanical Seal Inspection

®Visually inspect the mechanical seal,

®if any one of the parts is damaged, replace the
mechanical seal as a unit,

OThe sealing seat and rubber seal may be removed easily
by hand.

A. Impeller Sealing Seat Surface
B. Rubber Seal
C. Mechanical Seal Diaphragm
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Hoses and Pipes
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Hose and Pipe Removal

®Drain the coolant after it has had time to cool (see
Coolant Change).

Hose and Pipe Installation

®Be sure to install the O-ring on each pipe fitting which
is mounted onto the cylinder, cylinder head, or water
pump.

einstall the hoses and pipes being careful to follow
bending direction or installation marks. Avoid sharp
bending, kinking, flattening, or twisting.

o [nstall the clamps as near as possible to the hose end to
clear the raised rib on the fitting. This will prevent the
hoses from working loose,

oThe clamp screws should be positioned correctly to
prevent the clamps from contacting anything.

COOLING SYSTEM 3-11

Hose and Clamp Installation

1. Fitting 4, Hose Clamp
2. Raised Rib 5. Hose
3. Hose End

oFill the cooling system with the coolant and bfeed the
air from the system (see Coolant Change).

Hase Inspection

®Visually inspect the hoses for signs of deterioration,
Squeeze the hoses. A hose should not be hard and
brittle, nor should it be soft or swolten,

#Replace any damaged hoses.

Radiator Fan Switch and
Coolant Temperature Switch
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Swirch Removal

®Drain the coolant after it has had time to cool (see
Coolant Change).

OTo remove the coolant temperature switch, drain the
coolant until the level of it is low encugh to remove
the switch,
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A. Radiator Fan Switch

Switch Installation
® Appiy a silicone sealant to the following.
Coolant Temperature Switch
e Torque the following.
Radiator Fan Switch
Coolant Temperature Switch
®Fill the cooling system with the coolant and bleed the
air from the system {see Coolant Change).
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M : Apply molybdenum disulfide grease.
O : Apply engine oil.
8§ : Apply silicone sealant.

T1: 4.9 N-m (0.50 kg-m, 43 in-lb)
T2: 9.8 N-m (1.0 kg-m, 87 in-lb)
T3:12 N-m (1.2 kg-m, 104 in-Ib)
T4-15 M-m {1.5 kg-m, 11.0 ft-Ib}
T5: 26 N-m {2.5 kg-m, 18.0 ft-ib}
T6: 39 N-m (4.0 kg-m, 29 ftlb})

LR NN AW =

Cylinder Head Bolt

Shift Cable Guide

Cylinder Head Cover

Top Chain Guide

Camshaft Sprocket Bolts
Inlet Camshaft

Exhaust Camshaft

Camshaft Sprocket {Inlet)
Camshaft Sprocket {Exhaust)
Rear Chain Guide

. Camshaft Chain
. Front Chain Guide

Camshaft Chain Tensioner

. Cap Bolt

. Tensioner Bolts

. Valve Adjusting Screw Locknut
. Adjusting Screw

Rocker Shaft

. Rocker Arm
. Retainer Spring
. Split Keeper

Valve Spring

. Oil Seal
. Inlet Valve
. Exhaust Valve



ENGINE TOP END 4-3
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—

: Apply engine oil.
: Follow the specified tightening sequence.

SWo NG L R W —

: 9.8 N-m (1.0 kg-m, 87 in-ib}
TZ:
T3:

12 N-m {1.2 kg-m, 104 in-lb}
39 N-m (4.0 kg-m, 29 ft-Ib}

. Oil Pipe (Cylinder Head)

. Cylinder Head Bolts (6 mm dia.)
. Camshaft Cap

. Cylinder Head Bolts (8 mm dia.)
. Valve Guide

. Carburetor Holder

Exhaust Pipe Holders

. Exhaust Pipe
. Muffler
. Pistan
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Item Standard Service Limit
Cylinder Head, Valves:
Valve clearance infet 0.13 - 0.18 mm - ——
{when cold): Exhaust 0.18 - 0.23 mm - — -
Cylinder head warp -— = 0.05 mm
Valve head thickness: Inlet 0.5 mm 0.25 mm
Exhaust 1 mm 0.7 mm
Valve stem bend Less than 0.02 mm TIR 0.056 mm TIR
Valve stem diameter: inlet, Exhaust | 5.500 —5.512 mm 5.58 mm
Valve/valve guide clearance (wobble method}:
Inlet 0.03 — 0.09 mm 0.23 mm
Exhaust 008 -0.14 mm 0.27 mm
Valve seating surface:
Outside diameter: Inlet 28.3 - 285 mm -
Exhaust 240 —-242 mm - ——
Width: inlet, Exhaust | 0.5 — 1.0 mm - — -
Valve spring free length 40.4 mm 39 mm
Valve seat cutting angle: tnlet, Exhaust | 32°, 45°,6Q0° - — -
Camshaft:
Cam height: Inlet, Exhaust | 34.326 — 34.466 mm 34.23mm
Camshaft bearing oil clearance 0.030 — 0.071 mm 0.16 mm
Camshaft journal diameter 24.950 — 24,970 mm 24 92 mm
Camshaft bearing inside diameter 25.000 — 25.021 mm 25.08 mm
Camshaft runout not more than 0.04 mm TIR 0.1mm TIR
Camshaft chain 20-link length 127.0 — 127.4 mm 128.9 mm
Rocker arm inside diameter 12.500 — 12,518 mm 12.55 mm
Rocker shaft diameter 12.466 — 12.484 mm 12.44 mm

Cylinder Compression:

{usable range)

890 — 1,370 kPa @380 r/min {rpm)

Cylinder Block, Piston:
Cylinder inside diameter
Piston diameter
Piston/cylinder clearance

Oversize piston and rings

{9.1 — 14.0 kg/em?, 129 — 199 psi)

72.494 — 72.506 mm
72.435 — 72.450 mm
0.044 — 0.071 mm

+ 0.5 mm

72.6 mm
72.289 mm
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1tem Standard Service Limit
Piston ring/groove clearance: Top 0.03 — 0.07 mm 0.17 mm
Second 0.02 — 0.06 mm 0.16 mm
Piston ring groove width: Top 1.02 — 1.04 mm 1.12 mm
Second 1.01 — 1.03 mm 1.12 mm
Qil 251 —-2583mm 2.61 mm
Piston ring thickness: Top, Second 097 — 0.99 mm 0.9 mm
Piston ring end gap: Top, Second 0.2 - 035 mm 0.7 mm
Valve Head Il 1 Valve Stem Bend
: | Valve stem
diameter

Vaive head
thickness
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Valve Guide Arbor: 57001-1021

Compression Gauge: 57001-221

Adapter: 57001-1183 \\\%

Valve Seat Cutter Holder: 57001-1125

Valve Spring Compressor Assembly: 57001-241 \\\,

Adapter: 57001-1019

Bar: 57001-1128

Valve Seat Cutter 32° - ¢28 570011119
Valve Seat Cutter 32° - 930 57001-1120
Valve Seat Cutter 45° - $24 5 57001-1113
Valve Seat Cutter 48° - $30 57001-1187
Valve Seat Cutter 80° - $30 57001-1123
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Sealant

............................................................................

Kawasaki Bond (Silicone Sealant): 56019-120

Valve Guide Reamer: 57001-1079

R
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Cylinder Head Cover
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Removal

#Remove the following.
Seat
Cargo Bed
Coolant
Cooling Hose Ends with Pipes
Spark Plug Caps:
Head Cover Bolts (6)

A. Guide B. 30°

oCheck parts for wear or damage.
O-rings
Knock Pins

CApply grease.
O-ings

A. Head Cover C. Cooling Hoses

B. Piug Caps D. Cooling Pipe

Installation

®Note the following.

oApply siticone sealant. ; A. Cooling Pipe C. Apply grease,
B. O-ing

oTorque the following.
Head Cover Bolts

Camshaft Chain Tensioner
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Removal
®Remove the following,
1. Applied Areas Seat
Cargo Bed
Battery Cover
Muffler
olnstall the shift cable guide. Exhaust Pipe
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#Remove the following
1. Cap Bolt (Loosen)
2. Mounting Bolts

3. Attach the rod holder plate.

A. Chain Tensioner

Installation

®Remove the cap bolt and O-ring.

oPerform the following.

1. Compress the push rod.

2. Turn the push rod clockwise until the rad stops.

A. Turn clockwise,

§CAUTION

CDo not turn the rod counterclockwise at installation.
This could detach the rod and the tensioner cannot be
reinstalled.

NOTE

OTo make the procedure easy, use a hoider plate to keep
the rod from pushing out. A replacement chain
tensioner (spare parts} has a push rod holder plate.

o nstall the tensioner body.,
1. O-ring

2. Tensicner Body

3. Mounting Bolis

4. Holder Plate (Remove)
5. O+ing

6. Cap Bolt

OTargue the following.
Mounting Bolts
Cap Bolt
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----------------------------------------------------------------------------

Camshaft Removal
®Remove the following,
Seat
Cargo Bed
Cylinder Head Cover
Camshaft Chain Tensioner

NCTE

oBefore removing the chain tensioner, position the
crankshaft at #2 piston TDC.

®Remove the following.
1. Top Chain Guide

2. Oil Pipes

3. Camshaft Caps

4, Camshafts

§CAUTION

OThe crankshaft may be turned, while the camshafts are
removed. Always pull the chain taut while turning the
crankshaft. This avoids kinking the chain on the lower
{crankshaft) sprocket, A kinked chain could damage
both the chain and the sprocket.

NOTE

oStuff a clean cloth into the chain tunnel to keep any
parts from falling into the crankcase.

Camshaft Instalfation

fIncluding Chain Timing Procedure)
®Note the following.
OApply engine oil,

All Cam Parts

All Cam Journals
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NQOTE

OThe exhaust camshaft has an EX mark and the inlet
camshaft has an IN mark. Be careful not to mix up
these shafts.

A. EX Mark C. IN Mark
B. Exhaust Camshaft D. Inlet Camshaft

oPosition the ¢crankshaft at #2 piston TDC.

¥

A. Turn the crankshaft. €. TDC Mark {#2 Piston)
B. Inspection Window D. Timing Mark

cEngage the camshaft chain sprocket with the camshaft
chain.
Left Side View

242322

-
Cylinder Head
Ubper Surface

Inlct Camshaft
Turning Direction

Cxhaust
Camshaft
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olnstall the camshaft caps, Camn Height Measurement
Ofnstall the top chain guide. eMeasure the cam height.
Use the micrometer.
*|f the measurement is under the service limit, replace
the camshaft,

1. Camshaft Caps

2. Arrow: Toward the front.

3. Location Mark 1. Camshaft
4. Top Chain Guide 2, Cam Height

OTorgque the following,

Cam Height
Camshaft Cap Bolts
Top Chain Guide Bolts Standard: 34.326 — 34.466 mm
oApply engine il , Service Limit: 34.23 mm

Oil Pipe O-rings

Camshaft Runout

Camshaft Sprocket {nstallation ®Measure the runout.

e Note the following, Use the dial gauge. T

OThe inlet and exhaust sprockets are identical. *|f the runout exceeds the service limit, replace the
Inlet sprocket used mark “1" camshaft.
Exhaust sprocket used mark “E”

Camshaft Runout

Standard: Less than 0.04 mm TIR
Service Limit: 0.1 mm TIR

A. For Iniet Camshaft C. Sprocket
B. For Exhaust Camshaft

CApply non-nermanent locking agent.
Sprocket Bolts

OTorque the following. 1. Camshaft
Sprocket Bolts 2. Dial Gauge



Camshaft Bearing Qil Clearance Inspection.
®Measure each clearance between the camshaft and the
cap.
Use the plastigage (Press Gauge).

NOTE

OTighten the cap bolts to the specified torque (see
Exploded Viewl.

cDo not turn the camshaft when the plastigage is
between the journal and camshaft cap.

*|f the clearance exceeds the service limit, replace the
camshaft and measure the clearance again.

*|f the clearance still remain out of the limit, replace the
cylinder head.

Camshaft Bearing Clearance

0.030 — 0,071 mm
0.16 mm

Standard:
Service Limit:

1. Plastigage Width

---------------------------------------- FEevassEReEEnsEEEsapEEEErE s amn i

Camshaft Chain and Guides

---------------------------------------------------------------- satasscanren

Camshaft Chain Removal

oSplit the crankcase (see Engine Bottom End{Crank-
shaft chapter).

oPull the crankshaft and take the chain out of the crank-
shaft,
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1. Camshaft Chain 2. Crankshaft

Top Chain Guide Removal
®Remove the cylinder head cover.
e Remove the bolts and take off the guide.

Top Chain Guide Installation
®The arrow on the guide must point toward the front.

1. Arrow 2. Top Chain Guide

Rear Chain Guide Removal
®Remove the cylinder head.
®Pull the guide off the cylinder.
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Rear Chain Guide [nstaflation Camshaft Chain Wear
®|nstall the guide as shown, ®Measure the 20-link length.
Hold the chain taut with a force of about 5 kg.
*{f the measurement exceeds the service limit, replace
the chain.

Camshaft Chain 20-ink Length

Standard: 127.00 — 127.4 mm
Service Limit: 128.9 mm

- @

1. 199" Mark

2. Rear Chain Guide - -
G0 OO0 O)O O E:>
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0
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Front Chain Guide Removal

#Split the crankcase.
oPyull the small and pivot pins out of the upper crank-
case, and take off the guide,

1. 20-link Length

Camshaft Chain Guides Wear
*|f the rubber is damaged, cut, or is missing pieces,
replace the guides.

Front Chain Guide Installation
®install the guide and pins as shown.

1. SmaHl Pin
2. Pivot Pin
3. Front Chain Guide
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----------------------------------------------------------------- dsaamaanvay ROCkef Arm Ins"’de Diamet@f

Rocker Arms and Shafts *|f the measurement exceeds the service limit, replace
---------------------- AmEmsETE ARt AN A A TR NIV AE VAP I AN AT AENaRaunTa the I"OCkCI' arm.

Remaoval

®Remove the camshafts. Rocker Arm Inside Diameter

#Remove the following,

1. Rocket Shafts Stan'dard.. ' 12.500 — 12,518 mm

2. Rocker Arms Service Limit: 1255 mm

3. Springs

1. Rocker Arm
2. Inside Diameter

Installation

®Note the following.
©lnstall the retainer springs,

Rocker Shaft Diameter
*|f the measurement exceeds the service limit, replace
the rocker shaft,

Rocker Shaft Diameter

Standard: 12.466 - 12.484 mm
Service Limit: 12.44 mm

A. Springs

oBlow the rocker arm oil passage clean with compressed
air,
©OCheck parts for wear or damage,
Rocker Shaft O-ring
oTorque the following. 1. Rocket Shaft
Rocker Shaft 2. Diameter
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Cylinder Head

............................................................................

Remaoval

®Remove the following.
Cylinder Head Cover
Exhaust Pipe
Camshaft Chain Tensioner
Camshafts
Carburetors

e®Unbolt the following,
Cylinder Head Bolis
Qil Pipe Banjo Bolis

A. ¢10 mm Bolts
B. $6 mm Bolt (Do not forget)
C. Oil Pipes

D. Banjo Bolts

E. @6 mm Bolt

CRemove the thermostat housing if necessary.

Installation

#Note the following,

Olnstall the cylinder head gasket.
Replace it with new one.
Mark UP facing up.

1. UP Mark

oTorque the following.
Cylinder Head Bolts
Qif Pipe Banjo Bolts

Cylinder Compression Measurement

®Parform the following.

OWarm up the engine.

CRemove the cargo bed.

ORemove the seat.

ORemove the spark plugs.

oAttach the compression gauge and adapter (special
tools) firmby into the spark plug hole.

A, Compression Gauge: 57001-221
B. Adapter: 57001-1183

CHold the throttle wide open and crank the engine with
the starter,

OWhen the gauge stops rising, stop cranking and read the
gauge.

Cylinder Compression

890 — 1370 kPa @380 r/min (rpm);
{8.1 — 14.0 kg/em?, 129 — 199 psi)

Usable Range:

NOTE
oUse the battery which is fully charged.

*[f cylinder compression is higher than the specified
range, check the following.

OCarbon build-up on the cylinder head combustion
chamber

oCarbon build-up on the piston head

*if cylinder compression is lower than the specified
range, check the following.

OValve not seating properly

<Pistonjcylinder clearance excessive

0Gas leakage around the cylinder head gasket

GValve clearance too small



Cviinder Head Warp
*{f warp exceeds the service limit, repair the mating

surface, .
#Replace the cylinder head if the mating surface is badly

damage.

Cylinder Head Warp
Service Limit:

0.05 mm

1. Thickness Gauge
2. Straightedge

Cylinder Head Cleaning

eBlow the oil passages clean with compressed air.

1. Qil Passage
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----------------------------------------------------------------------------

Instaliation
elnstall the carburetor holders so that the projections
are aligned with the cylinder head marks.

1. Marks
2. Projections

3. Carburetor Holders

Valves

----------------------------------------------------------------------------

Valve Clearance Adjustment

NOTE

OValve clearance must be checked and adjusted when
the engine is cold fat room temperature).

& Remove the following.
Cargo Bed
Seat
Coolant
Thermostat with Bracket
Cylinder Head Qil Pipes
Cylinder Head Cover
Left Engine Cover Caps
oUsing a thickness gauge, measure the valve clearance
between the rocker arm and the cam.

A. Thickness Gauge

Valve Clearénce {between Cam and Rocker Arm)

Standard: fnlet: 008 — 0,13 mm
Exhatist: 0.12 - 0.17 mm
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OWhen positioning #2 piston TDC at the end of the Valve Clearance (between Valve Stem and Adjusting Screw)
compression stroke: i ot Standard:  Inlet: 0.13—0.18 mm
inlet and exhaust valve clearance of #2 cylinder Exhaust:  0.18 — 0.23 mm

Measuring Valves

#If the valve clearance is not within the specified range,

adjust the valve clearance.
@ #Perform the following to adjust the valve clearance.
olLoosen the valve adjusting screw locknut.
OTurn the valve adjusting screw until the correct
) clearance is obtained.
OHolding the valve adjusting screw with the valve
® #1 #

adjuster (special tool).
Olnstall the removed parts.
#Note the following.
1. Exhaust Valves 3. Cylinder Numbers STorque the following,
2, Intet Valves Adjusting Screw Locknut

CWhen positioning #1 piston TDC at the end of the
compression stroke:
inlet and exhaust valve clearance of #1 cylinder

Measuring Valves

O
@
3 #1 #

1. Exhaust Valves 3. Cylinder Numbers
2. Inlet Valves

Valve Removal
®Perform the following.

Using the valve spring compressor assembly and
adapter (special toals).

eValve clearance can be measured between the valve
stem and the adjusting screw. In this case, the valve
clearance specification is the following.

Lo

A. Adjusting Screw C. Thickness Gauge 1. Valve Spring Compressor Assembly: 57001-241
B. Locknut 2. Adapter: 57001-1019
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Valve Installation Valve Guide Installation

#Note the following. ®Note the following.

O Apply molybdenum disulfide grease. oUsing the valve guide arbor (special tool),
Valve Stem Drive the valve guide,

Olnstall the spring, cApply engine oil.
Closed coil end faces downwards. Valve guide outer surface

NOTE

OHeat the area around the valve guide hole to 120 —
Y o& 150°C 248 — 302°F).

Q‘?@
o0

olUsing the valve guide reamer (special tool).
Ream the valve guide.

1. Split Keepers 5. Spring Seat
2, Retainer 6. Qil Seal
3. Spring 7. Valve Stem

4. Closed Coil End

1 1. Valve Guide R : 57001-1079
Valve Guide Removal alve Guide Reamer

®Note the following.
cUsing the vlave guide arbor (special tool).

Valve Face Contact Inspection
®Check the valve face seating surface width.
oMeasure the seat width,
No build-up carbon {white portion) of the valve face.
*1f the valve face seating surface width is not within the
specified range, replace the valve with a new one.

Valve Seat Outside Diameter
*1f the outside diameter of the seating pattern on the

1. Valve Guide Arbor: 570011021 valve seat s too large or too small, repair the valve seat.
NOTE Valve Seating Surface Outside Diameter
OHeat the area around the valve guide to 120 — 150°C Standard:  Inlet 28.3 —28.5 mm

{248 — 302°F). Exhaust: 240 — 24.2 mm
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Valve Seat Width Inspection
*Check the valve seating surface width.
OMeasure the seat width.
No build-up carbon (white portion) of the valve seat.

Valve Seat Repair {Valve Lapping)
eUsing the valve seat cutters (special tools).
Repair the valve seat.

Valve Seat Cutters

Inlet Valves: 32° —~ ¢30.0 57001-1120
45° . $30.0 57001-1187
60° — 30,0 57001-1123
Exhaust Valves: 32° —$28.0 57001-1119
45° —¢245 57001-1113
60° — ¢30.0 570011123
Holder and Bar
Holder: 57001-1125
1. Valve Bar: 57001-1128

2. Valve Seat
3. Seating Surface Outside Diameter
4, Seating Surface Width
*If the manufacturer's instructions are not available, use
the following procedure.

Valve Seating Surface Width (IN and EX)
Standard: 05 ~ 1.0 mm

Seat Cutter Operating Care:

1. This valve seat cutter is developed to grind the valve
for repair. Therefore the cutter must not be used for
other purposes than seat repair.

. Do not drop or shock the valve seat cutter, or the dia-
mond particle.

3. Apply engine oil to the valve seat cutter before grind-

ing the seat surface,

4. Wash off ground particles sticking to the cutter with

*|f the valve seating surface width is not within the
specified range, repair the valve seat, 2

washing oil,
NOTE
0Do not use a wire brush to remove the metal particles
from the cutter. It will take off the diamond particles.
1. Good 2. Too wide

5. Setting the valve seat cutter holder in position, ope-
rate the cutter in one hand in one direction. Do not
apply too much force to the diamond portion.

NOTE

OPrior to grinding, apply engine oil to the cutter and
during the operation, wash off any ground particles
sticking to the cutter with washing oil.

OO

3. Too narrow 4, Uneven



1. Cutter
2. Cutter Holder
3. Bar

6. After use, wash it with washing oil and apply thin
layer of engine oil before storing.

Marks Stamped on the Cutter:
The marks stamped on the back of the cutter re-
present the following.

60°. .. ... ..., Cutter angle
375¢ ... ... ... Outer diameter of cutter

0

1. Outer Diameter of Cutter
2. Angle of Cutter
3. Cutter

Operating Procedures:

®(oat the seat with machinist’s dye.

®Use a 45° cutter and grind the seating surface only
until it is smooth, :
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CAUTION

oDo not grind the seat too much. Overgrinding will
reduce valve clearance by sinking the valve into the
head. If the valve sinks too far into the head, it will
be impossible to adjust the clearance, and the cylinder
head must be replaced,

eMeasure the outside diameter of the seating surface.

*|f the outside diameter of the seating surface is too
small, repeat the 45° grind until the diameter is within'
the specified range.

w|f the outside diameter of the seating surface is too
large, make the 32° grind described below.

*1f the outside diameter of the seating surface is within
the specified range, measure the seat width as described
below.

oGrind the seat at a 32° angle until the seat O.D. is
within the specified range.

oTo make the 32° grind, use a 32° cutter, and grind the
seating surface.

OWhile pressing down very lightly. Check the seat after
each turn.

CAUTION

OThe 32° cutter removes material very quickly. Check
the seat outside diameter frequently to prevent over-
grinding.

—

. Widened width of engagement by machining with 45°
cutter

. Ground volume by 32° cutter

Ground volume by 60° cutter

32°

. 60°
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oAfter making the 32° grind, return to the seat Q.D.
measurement step above,

eTo measure the seat width, measure the width of the
45° angle portion of the seat at several places around
the seat.

*{f the seat width is too narrow, repeat the 45° grind
until the seat is slightly too wide, and then return to
the seat 0.0, measurement step above,

*|f the seat width is too wide, make the 6Q° grind des-
cribed below.

oGrind the seat at a 60° angle until the seat width is
within the specified range.

oTo make the 60° grind, use a 60° cutter, and grind the
seat surface while pressing down lightly,

OAfter making the 60° grind, return to the seat width
measurement step above,

e ap the valve to the seat, once the seat width and O.D.
are within the ranges specified above,

oPut a little coarse grinding compund on the face of the
valve in a number of places around the valve head.

oSpin the valve against the seat until the grinding com-
pound produces a smooth, matched surface on both
the seat and the valve.

ORepeat the process with a fine grinding compound.

®The seating area should be marked about in the middle
of the valve face.

*|f the seat area is not in the right place on the valve,.

check to be sure the valve is the correct part. If itis, it
may have been refaced too much; replace it.

#Be sure to remove all grinding compound before
assembly.,

eWhen the engine is assembled, be sure to adjust the
valve clearance (see Valve Clearance Adjustment).

3. Valve

1. Lapper
2. Valve Seat

Measuring Valve-to-Guide Clearance
{Wobble Method)
It a small bore gauge is not available, inspect the valve
suide wear by measuring the valve to valve guide
clearance with the wobble method, as indicated below.
®insert a new valve into the guide against the stem per-
pendicular to it as close as possible to the cylinder head
mating surface.

®Move the stem back and forth 1o measure valvefvalve
guide clearance.

®Repeat the measurement in a direction at a right angle
to the first.

*|f the reading exceeds the service limit, replace the
guide,

NOTE

CThe reading Is not actual valvefvalve guide clearance
because the measuring point Is above the guide.

Valve/Valve Guide Clearance
{Wobble Method)

Standard Service Limit
Inlet 0.03 - 0.09 mm 0.23 mm
Exhaust 0.08 - 0.14 mm 0.27 mam
1. Valve Guide 3, Move the Valve.
2. New Valve

............................................................................

----------------------------------------------------------------------------

Cylinder Removal

®Remove the following.
Cylinder Head

1. Cooling Pipe

2. Cooling Hose



A, Bolts B. Cylinder

®Take the cylinder out of the crankcase.

Cylinder [nstallation
e Note the following.
0Set the piston position as shown,

A. Right Hand Piston
B. Left Hand Piston
C. Difference

OReplace the cylinder base gasket,
Glnstall the cylinder block.

{nsert Right to Left
oCheck the parts.

Cylinder Base Knock Pins

Piston Removal

®Note the following,

oPlace a cloth under the pistons.
oUse the special tool,
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1. Piston Pin Puller Assembly: 57001-910
2. Adapter

Piston Installation
oNote the following.
oArrow must point toward the front (Exhaust Side).

A. Arrow

CSet the piston ring openings as shown.

®
¥
1. Top Ring 5. Arrow
2. Second Ring 6. Snap Ring
3. Oil Ring Steel Rails 7. Piston Pin

4, Oil Ring Expander
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OPiston Rings are identical,

“IN" mark 7

1. Top Ring
2, 2nd Ring

Cylinder Inside Diameter
eMeasure the cylinder inside diameter,
Side-to-Side and front-to-back
each of the 3 positions (total of 6 measurements)

Cylinder Inside Diameter

Standard: 72.494 — 72506 mm
Service Limit: 72.6 mm

s

S R
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50 mm

Piston Diameter
eMeasure the piston outside diameter,
5 mm up from the bottom of the piston.

Piston Dutside Diameter

Standard: 72,435 — 72.450 mm
Service Limit: 72.29 mm

Lo )5

/ 4

1. Piston Outside Diameter
2. 5mm up from bottom

Piston/Cylinder Clearance

eSubtract the piston diameter from the cylinder inside
diameter to get the piston/cylinder clearance,

*|f the pistonfcylinder clearance is less than the spe-
cified range, use a smaller piston or increase the
cylinder inside diameter by honing.

*If the pistonfcylinder clearance is greater than the
specified range, use a large piston or bore to the next
larger oversize.

Piston/Cylinder Clearance
Standard: 0.044 — 0.071 mm

Piston Ring and Ring Groove Wear

®Check for uneven ring groove wear.

OThe rings should fit perfectly parallel to the groove
surfaces, :

*[f not, the piston must be replaced.

eWith the piston rings in their grooves, make several
measurements with a thickness gauge to determine
piston ring/groove clearance.

Piston Ring/Groove Clearance

Standard Service Limit
Top 0.03 — 0.07 mm 0.17 mm
Second 0.02 — 0.06 mm 0.18 mm
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Exhaust Pipe and Muffler
{Including Spark Arrester)
Removal

® Remove the following.
Cargo Bed
Seat

Battery and Case
Exhaust Pipe Clamp
Muffler Cover
Muffler

Exhaust Pipe Holder
Exhaust Pipe

1. Thickness Gauge

Piston Ring End Gap
®Measure the ring end gap.

Set the ring close to the bottom of the cylinder.
Use the thickness gauge.

Piston Ring End Gap (Top & Second)

Standard: 0.2 -035mm
Service Limit: 0.7 mm

A. Muttier Cover D. Exhaust Pipe Clamp
1. Gap B. Muffler E. Exhaust Pipe Holder
2. Piston Ring C. Exhaust Pipe
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Instalfation
#Note the following,
oReplace the exhaust gasket with new ones,

Spark Arrester Cleaning

OTo avoid burns, wear gloves while cleaning the spark
arrester. Since the engine must be run during this pro-
cedure, the muffler will become hot,

-wRemove the drain plug from the muffler.

A. Muffter 8. Drain Plug

e Apply the parking brake.

®|n an open area away from combustible materials, start
the engine with the gear shift lever in the N{neutral)
position,

®Raise and lower engine speed while tapping on the
muffler with a rubber mallet until carbon particles are
purged from the muffler,

©Do not run the engine in a closed area, Exhaust gases
contain carbon monoxide; a colorless, odorless,
poisonous gas. Breathing exhaust gas can lead to
carbon monoxide poisoning, asphyxiation, and death.

®5Stop the engine.
®|nstall the drain plug.

Exhaust System Inspection

®Before removing the exhaust system, check for signs of
leakage at the exhaust pipe gasket in the cylinder head
and at the muffler clamp.

*|f there are signs of leakage around the exhaust pipe
gasket, it should be replaced. If the muffler-to-exhaust
pipe joint leaks, tighten the clamp.

#Remove the exhaust system (see Exhaust Pipe and
Muffler Removal).

®|nspect the gasket for damage and signs of leakage.

*|f the gasket is damaged or has been leaking, replace it.

eCheck the exhaust pipe and muffler for dents, cracks,
rust and holes.

*If the exhaust pipe or muffler is damaged or holes, it
should be replaced for best performance and least
noise.
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Belt Drive Torque Converter
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: Apply a non-permanent locking agent.
: Apply molybdenum disulfide grease.
T1:9.8 N-m {1.0 kg-m, 87 in-ib)
T2: 13 N-m (1.3 kg-m, 113 in-b]
T3: 93 N-m (9.5 kg-m, 69 ftdb)
1. Drive Pulley 21. Converter Cover
2. Fixed Sheave 22, Drive Belt
3. Movable Sheave 23. Driven Pulley
4, Split Ring 24, Movable Sheave
5. Wear Guide 25. Fixed Sheave
6. Ramp Weight 26. Wear Shoe
7. Spider 27. Spring
8. Spring 28. Ramp Cap
9. Sleeve 29. Coupling
10. Cover 30. Driven Pulley Bolt
11. Sleeve Washer
12. Spring Washer
13. Drive Pulley Bolt
14, Fan
15. Cover
16. Air Duct
17. Air Cleaner Element
18. Air Cleaner Housing
19. O-ring

20. Inside Cover
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Specifications
Item Standard Service Limit

Drive Belt:

Belt width 306 —31.8mm 29 mm
Drive Pulley:

Spring free length 69.5 mm 66 mm
Driven Pulley:

Spring free length 140 mm 133 mm

Wear shoe width ——— 11 mm
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............................................................................

Clutch Holder: 57001-1243
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Converter Cover

Removal

®Remove the following,

1. Cargo Bed

2. RH Rear Fender

3. RH Rear Whee!

4. Rear Right Side Sub Frame

A, Cover

{nstallation
e®Note the following.
OCheck parts for damage.
O-ring {Install it onto the inside cover)

Fuel Pump & Filter with Bracket
Air Ducts {2}
Fuel Tank (Move it forward)

A, Inside Cover B. O-ring

cTorque the following.
Sub Frame Bolts

A, Fuel Tank

Belt Converter Cover Bolts (8) Belt
Removal
®Pull the caver uul of the engine, ®Remove the converter cover.
Push the cover forward. ®Remove the drive pulley bolt.

Pull the front of the cover out first. Cooling fan and cover
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Installation

eNote the following.
1. Drive Pulley Spacer
Chamfer side facing inwards.

A, Cover B. Fan

Use the special tool,

A. Spacer B. Chamfer Side

2. Driven Pulley
Fit the driven shaft.
3. Belt
The direction of the belt rotation as shown,

A. Drive Pulley
B. Clutch Holder: 57001-1243

®Remove the driven pulley bolt.
Use the special tool,

A, Parts Number B. Drive Pulley

4. Drive Pulley
Fit the crankshaft.

A, Driven Puiley
B. Clutch Holder: 37001-1243

ORemove the belt together with the drive and driven
pulley.
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©Drive Pulley Bolt with Spring Washers oCheck for wear, cracks, or breaks.
Instal] the spring washers {3} as shown.

- @ @ ©

0

@®Jﬂ 1’/'\)><:/‘ =~
el S e ey

1. Belt
L 2. Crack
3. Keviar Cord
4. Broken
1. Spring Washers
2. Drive Pulley Bolt
3. Sleeve Washer
OCheck parts for wear or damage,
BEIt -------------------
Pulley’s Sheaves Surface e s
Spring Washer Drive Pulley
oApply 2 non-permanent locking agent. VP
Driven Pulley Bolt Disassembly

CTorque the following, '
Driven Pulley Bolt .Rzmove the following.
Drive Pulley Bolt . Cover

® . Spring
Cooling Fan Boits . Sleeve

. Wear Guide

. Spider Assembly {Push in if necessary)
. Sphit Ring

. Mavable Sheave

. Fixed Sheave

inspection

00~ Ch v W —

#Remove the belt.
®Measure the width of the belt.

+

1. Belt
2, Width

Belt Width

Standard: 306 —-318mm
Service Limit: 29 mm
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Assembly SPulley Cover
#Note the following. ' Align the arrows (spider assembly and cover),
OSpider Assembly

Align the arrows (movable sheave and the spider

assembly).

A. Arrows C. Cover
B. Spider

L

A. Arrow C. Movable Sheave
B. Spider Assembly

OWear Guide
Fit into the correct position.
Bushing and Splined Portion Inspection

*Replace the guide bushing if it is damaged or worn.
*11 spline is badly worn, replace the fixed sheave,

B. Spider Assembly

oSleeve

Put the sleeve on the shaft as shown,
A. Bushing C. Sheave Surface

B. Spli_ned Portion

e
#E
E I

e

Sheaves Surface Inspection
*Replace the sheave if it appears damage.

Puiley Cover Bushing Inspection
*Replace the guide bushing if it is damaged or worn.

A, Sleeve B. Flange Side down,
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¥y i
A. Pulley Cover B. Bushing

Wear Guide Inspection
*Replace the wear guide if it is damaged or worn.

A. Wear Guide

Ramp Weight Inspection
*[f weight bushing is badly worn, replace the weight.
*Replace the pin if it is damaged or worn,

A. Ramp Weight
B. Pin

C. Roller

Roller Inspection

*if roller bushing is badly worn, replace the roller.
*Replace the pin if it is damaged or worn.

Spring Free Length Inspection

*If spring is shorter than the service limit, it must be
replaced,

e . P
: P .

A, Séring B Free I'_engt:hl

Spring Free Length

Standard: £9.5 mm
Service Limit: 66 mm
Driven Pulley
Disassembly _
NOTE

CMake the Driven Pulley Holder (disassembly tool) as
shown if necessary.

1. Wooden Board: 10 mm Thickness

500 mm x 500 mm
2. Radius: 80 mm
3. Bolt: _$6 mm 230 mm
4. Stopper Pin: ¢8 mm 225 mm
5. Wire: £140 mm
6. 130 mm N

7. 150 mm



sRemove the coupling.

NOTE

cDa not loosen the coupling inside bolts. The shaft hub
and the coupler plate are balanced at the factory.

L b
3T

A. Coupler Plate

C. Shaft Hub
B. Inside Bolts .

®Remove the following.

0Set the pulley on the driven pulley holder.

1. Turn the fixed sheave counterclockwise about 45°.
2. Hold the fixed sheave with stopper.

3. Press the ramp cap.

A. Fixed Sheave C. Stopper

B. Ramp Cap

4. Take off the retai-nér. _
5. Release the fixed sheave slowly.
6. Take off the ramp cap and spring.

NOTE
OMake and record the locations of the spring end fitting
holes.
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Assembly
sPerform the following.
olnstall the spring and the ramp cap.

& ciwil

A. Fixed Sheave
B. Holes in Fixed Sheave

C. Use “B" hole.

A. Ramp Cap
B. Holes in Ramp Cap

C. Use *2" hole.

Put the ramp cap on the spring.
Align the marks and press the ramp cap onto the
movable sheave shaft.

A. Ramp Cap C. Punch Mark
B. Movable Sheave Shaft D. Arrow
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Set the driven pulley onto the driven pulley holder,
Turn the fixed sheave counterclockwise.
{Pass the fixed sheave arrow to the ramp cap arrow)

A. Turn fixed sheave.
B. Arrow {Ramp Cap)
C. Arrow {Fixed Sheave)

Hold the fixed sheave with the stopper.
Press the ramp cap to the bottom and install the retainer,

C. Retainer

A, Ramp Cap
B, Press,

Check the arrows alignment,

A. Driven Pulley, C. Align the arrows.

B. Ramp Cap

NOTE

Ofnstall the circlip so that the opening is aligned with a
spline groove.

A. Spline Groove B. Opening

Align the coupling and fixed sheave arrows,

B. Arrows

A. Coupling

Bushing and Splined Portion Inspection
*Replace the guide: bushing if it is damaged or worn.
*if spline is badly worn, replace the fixed sheave,

L .

i b1 ! :
L R s belg sl

LR R aw

. C. Sheaves Surface

A. Bushings
B. Splined Portion
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Sheaves Surface Insepction Wear Shoe Inspection
wReplace the sheave if it appears damage. *|f the contact areas of either shoe is more than the
service limit, replace the shoes in the fixed sheave.

Ramp Cap Inspection
*If the ramp or splined portion are damaged, replace the
ramp cap.

A. Fixed Sheave B. Shoe
A. Ramp Cap C. Ramp
B. Spliped Portion ay

o)

Spring Free Length [nspection
*{f spring is shorter than the service limit, it must be
replaced.

1. Shoe 2. Contact Area (width)
Wear Shoe Width
Service Limit: 11 mm

Air Cleaner (see Fuel System/
A. Spring B. Free Length

Spring Free Length

Standard: 140 mm
Service Limit: 133 mm






ENGINE LUBRICATION SYSTEM 6-1

Engine Lubrication System
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..............................................................

...............................................................

T
T2:
T3:
T4:
T5:
T6:
T7:
T8:
T9:

..............

: Apply a non-permanent locking agent.
: Apply molybdenum disulfide grease.

» Apply engine oil,

88:

Apply silicone sealant.

7.3 N-m (0.8 kg-m, 69 in-lb}
9.8 N-m (1.0 kg-m, 87 in-lb}
12 N-m (1.2 kg-m, 104 in-b)
15 N-m (1.5 kg-m, 11.0 ft-lb)
18 N-m (1.9 kg-m, 13.0 ft-Ib)
20 N-m (2.0 kg-m, 14.5 ft-Ib}
25 N-m {2.5 kg-m, 18.0 ft-Ib)
29 N-m (3.0 kg-m, 22 ft-lb)
34 N-m (3.5 kg-m, 25 ft-Ib}

e e i

Qil Pipe (Cylinder Head)
Oil Pipe (Crankcase LH)
Oil Pump Gear

Qil Pump Cover

Oil Pump Rotors

Oil Filter

Qil Screen

Relief Valve

Ol Filter Mounting Bolt

10. Oil Pipe (Mission Case Upper)

. Oil Pressure Switch

Oil Pipe {Mission Case Inside LH)

. Drain Plug
. Oil Pipe {Mission Case LH)
. Speedometer Gear Housing
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. Rocker Shafts

. Oil Pipes

. Rocker Arms

. Balancer Shaft

. Qil Pipe {back side of the cylinder)

. Oil Pipe (in the alternator cover)

. Crankshaft

. Main Oil Passage

. Oil Pressure Switch

. Oil Filter

. Relief Valve

. Oil Pipe {in the transmission case)

. O Pump

. Ofl Pipe {out of the transmission case)
. Input Shaft

. Output Shaft

17.
18.
5 19.

Reduction Shaft
Speedometer Gear Housing
Ol Screen
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----------------------------------------------------------------------------

Spaecifications
Hem ' Standard
Engine Oil:
Grade SE or SF class
Viscosity SAE 10W40, 10W50, 20W40, or 20W50
Capacity 3.2 L {when filter is not removed)}

3.4 L (when filter is removed)
4.0 L (when engine is compietely dry)
Qil Pressure Measurement:
Oil pressure @3,500 r/min {rpm), _
oil temp. 90— 100°C (194-212°F) 196 — 294 kPa({2.0— 3.0 kg/cm?, 29—43 psi)

Oil Filter Wrench: 57001-1249

----------------------------------------------------------------------------

Oil Pressure Gauge Adapter: 57001-1033 Kawasaki Bond (Silicone Sealant): 56019-120




OVehicle operation with insufficient, deteriorated, or
contaminated engine oil will cause accaelerated wear
and may result in engine or transmission seizure,
accident, and injury.

Oil Level Inspection
#®Situate the vehicle on level ground.
®Check that the engine oil [evel,
Between the upper and lower level lines in the gauge.

A. Upper Level
B. Lower [Level

C. Qil Filler Cap
D. Oil Level Gauge

NOTE

Off the vehicle has just been used, wait several minutes
for all the oil to drain down,

GIf the oil has just been changed, start the engine and
run it for several minutes at idle speed. This fills the
ail filter with oil. Stop the engine, then wait several
minutes until the oil settles.

CAUTION

ORacing the engine before the oil reaches every part can
cause engine seizure,

olf the engine oil gets extremely low or if the oil pump
or oil passages clog up or otherwise do not function
properly, the oil pressure warning light will light. If
this light stays on when the engine is running above
idle speed, stop the engine immediately and find the
cause.

Engine Oil Change

®5et Lthe vehicle on level ground after warning up the
engine, .

®Remove the engine drain plug.
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A. Drain Plug

OThe oil in the filter can be drained by removing the
filter {see Oil Filter Removal).
*Replace the drain plug gasket with a new one if it is
damaged.
oTorgque the following (see Exploded View),
Oil Filter
Prain Plug
oPour in the specified type and amount of oil,

Engine Oil
Grade: SE or SF class
Viscosity: SAE 10W40, 10W50, 20W40, or 20W50
Amount: 4.0 L (engine is completely dry}
3.4 L (fifter is removed)
3.2 L {filter is not removed)

Oil Fitter Removal
®Drain the engine oil.
®Remove the oil filter.
Use the oil filter wrench {special tool).

B. Wrench: 57001-1249

A. Oil Filter
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NOTE

OThe oil fifter bypass valve s assembled in the filter Do
not disassembled),

Oil Filter Installation
#Note the following.
CApply oii to the gasket.

AL Oil Filter B. Gasket

aTorgue the following.
Oil Filter {or tighten it with hand(s} about % turns
after gasket contacts mounting surface of engine).
SPour in the specified type and amount of oil.

Oil Pump
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Remaval
#Remove the following,
Cargo Bed
Water Pump Cover (see Cooling System chapter)
Left Engine Cover (see Engine Bottom End/Crank-
shaft chapter)
Alternator Rotor (see Electrical System chapter)
. Circlip
. Qil Pump Gear
. Cover Bolts
. Qil Pump Cover
Shaft
. Inner Rotor
Quter Rotor

Y- T S e

Installation
#Note the following.
oCheck the parts for wear.
Quter Rotor
Inner Rotor
Pins
oApply a molybdenum disulfied grease.
Quter Rotor (Inside and Qutside)

Oif Pressure Measurement

NOTE

OMeasure the oil pressure after the engine is warrned up.

eRemove the oil pressure switch.
eAttach the oil pressure gauge and adapter (special
tools) to the switch hote,

Oil Pressure

Standard: 196 —294 kPa
{2.0—3.0 kg/cm?, 2943 psi)
@3,500 r/min (rpm)
Qil temperature 90—100°C {134 —212°F}

#if the oil pressure is much lower than the standard,
check the oil pump, relief valve, andfor crankshaft
bearing insert for wear immediately,
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A. Oil Pressure Gauge: 57001-164.
B. Adapter: 57001-1033
C. Oil Pressure Switch

®Note the following.
CApply silicone sealant.

Oil Pressure Switch Threads
OTorque the following.

Oil Pressure Switch

----- L R L Y YT Y T Py PP T T PYT T T TP Py

Relief Valve and Oil Screen

LR LR T R TR TR R PP IR TTI IR PP T SiesussnEEEEEcEnesEEENEay IR T IR ]

Relief Valve Installation
#®Note the following,
0Apply non-permanenet locking agent.

A. Relief Valve

oTorgue the following.
Relief Vqlve
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Oil Screen Cieaning and Inspection

®Split the transmission case (see Engine Bottom End/
Crankshaft).
®(Clean the screen with high flash-point solvent.

A. Qil Screen
B. Oil Pipe

Qil Pressure Switch

............................................................................

See Electrical System chapter.
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Engine Removal/Installation
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-----------------------------------------------------------------------------
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T1: 44 N-m (4.5 kg-m, 33 f1-1b}

Main Frame

Engine Mounting Bolt {Upper)
Engine Brackets

Engine Mounting Bolt {Front)

End Frame Mounting Bolt (Upper)
Rear End Frame

. Engine Mounting Bolt {Rear)

End Frame Mounting Bolt {Lower)}

i e
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Engine Removal/Installation
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Engine Removal
® Remove the following.
Cargo Bed
Seat
. Rear Wheels (see Wheels/Tires chapter)
. Brake Hose Clamps
. Rear Shock Absorber Lower Bolts
. Swing Arms with the Drive Shaft

W —

5. Engine Mounting Bolt (Rear End)
6. Rear End Frame g

Silencer

Carburetors

Cables
Shift Cable
Differential Shift Cable
Speedometer Cable
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Wires
Neutral Switch Wire
Reverse Switch Wire
Alternator Wires
Starter Motor Wires
Spark Plug Wires
it Pressure Switch Wire
Cooling Hoses and Pipe
Belt Converter Air Ducts
Thermostat Housing
Differential Shift Cable Bracket

A. Differential Shift Cable B. Cable Bracket

Engine Mounting Bolts
Engine Unit
Use the handcart.

A. Engine B. Handcart
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Engine Installation
®Note the following.
olnsert the engine mounting bolt as following,

[0 . Number of installing sequence

oTorgue the following.
Engine Mounting Bolts

Engine Separation
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Crankcase and Transmission Case Separation
®Remove the engine (see Engine Removal/Installation).
@ Remove the following parts.

Belt Converter Assembly

Oil Pressure Switch and Qil Pipe

Oil Filter ‘

External Shift Mechanism Cover

Transmission Case Mounting Bolts

Speedometer Gear Case

A. Crankcase B. Transmission Case

Crankcase and Transmission Case Assembly
oNote the following.
CReplace the gasket with a new one.
OReplace the O-rings with new ones if they are damaged.
CThe O-rings must be installed with the flat side facing
to the transmission case.
QApply engine oil to the O-rings.
OTorgue the following.
Transmission Case Mounting Bolts
Qil Filter
Oil Pressure Switch
Oil Pipe Banjo Bolt
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Engine Bottom End/Crankshaft
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: 12 N-m (1.2 kg-m, 104 in-lb}
T2: 15 N-m (1.5 kg-m, 11.0 ft-Ib) @

T3: 27 N-m (2.8 kg-m, 20 ft-lh}

T4: 34 N-m (3.5 kg-m, 25 ft-Ib)

T5: 36 N-m (3.7 kg-m, 27 ft-Ib)
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: Apply grease.

: Apply non-permanent locking agent.
: Apply engine oil.

: Follow the specified tightening sequence.

. Left Engine Cover

. Reverse Switch

. Neutral Switch

. External Shift Mechanism Cover

. Balancer Shaft Right Side End Cap
. Coupling Bolts

. One-way Clutch

. Coupling

. Starter Motor Sprocket

. Starter Motor Chain

. Chain Guide

. Connecting Rod

. Bearing Insert {Con-rod Big End}

. Cap Nut

. Balancer Shaft

- Bearing Insert {Balancer Shaft)

. Oil Seal

. Bearing Insert (Crankshaft Main Jaurnal)
. Crankshaft
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Item

Standard

Service Limit

Alternator, Starter Mechanism:
Starter motor chain 20-link length

Crankshaft, Connecting Rods:
Connecting rod bend
Connecting rod twist
Connecting rod big end side clearance
Connecting rod big end bearing insert/
crankpin clearance
Crankpin diameter:

Marking None
o
Connecting rod big end bore diameter:
Marking None
O
Connecting rod big end bearing insert
thickness: Brown
Black
Blue

1665 — 155.9 mm

0.13 - 0.38 mm

0.043 — 0.073 mm

37.984 — 38.000 mm
37.984 - 37.994 mm
37.995 — 38.000 mm
41.000 - 41.016 mm
41,000 — 41.008 mm
41.009 — 41.016 mm

1.474 — 1.479 mm
1.479 — 1.484 mm
1.484 — 1.489 mm

159 mm

0.2/100 mm
0.2/100 mm
0.60 mm

0.12 mm
37.97 mm

Connecting rod big end bearing insert selection:

Marking Nene
1
Crankshaft main bearing bore diameter:
_ Marking @

None

35.984 - 35,992 mm
356.993 — 36.000 mm
39.000 — 39.016 mm

39.000 — 39.008 mm
39.009 — 39.016 mm

Con-rod Big End | ¢ 1 pin Diameter Bearing Insert
Bore Diameter Marki
Marking arking Size Color Part Number
O Brown 92028-1350
None
None
5 Black 92028-1349
© None Blue 92028-1348
Crankshaft runout less than 0.035 mm TIR 0.09 mm TIR
Crankshaft main bearing insert/
journal clearance 0.020 — 0.044 mm Q.07 mm
Crankshaft main journal diameter: 35.984 — 36.000 mm 35.96 mm
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Item

Standard

Service Limit

Crankshaft main bearing insert thickness:

Brown
Black
Blue

1.490 — 1.494 mm
1.494 — 1.498 mm
1.498 - 1.802 mm

|

—

Crankshaft main bearing insert selection:

Marking None
G
Crankcase bearing bore diameter:
Marking 0
None

Balancer shaft bearing insert thickness:

Brown
Black
Blue

27.987 — 27.993 mm
27.994 — 28.000 mm
31.000 — 31.025 mm
31.000 — 31.013 mm
31.014 — 31.025 mm

1.495 — 1.499 mm
1.499 — 1.503 mm
1.503 — 1.507 mm

Crankcase Main Crankshaft Main . .
Bearing Bore Journal Diameter Bearing Insert
Diameter Marking Marking Size Color Part Number Journal Nos.
! B 92028-1102 2,3
@ rown 92028-1274 | 1,4
None | 920281101 | 2,3
Black
1 ] | 920281273 1,4
None N - 92028-1100 2,3
e
one N 920281272 1,4
*The bearing inserts for Nos, 2 and 3 journals have oil grooves.
Crankshaft side clearance 0.05 — 0.25 mm 0.45 mm
Balancer Shaft:
Balancer shaft bearing insert/
journal clearance 0.020 — 0.044 mm 0.08 mm
Balancer shaft journal diameter: 27.987 - 28.000 mm 27.96 mm

Balancer shaft bearing insert selection:

Balancer Shaft Crankcase Balancer .
Journal Diameter Shaft Bore Diameter Bearing Insert

Marking Marking Size Color Part Number
o O Brown 92028-1346

None
5 Black 92028-1345

None —

None Blue 92028-1344
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Circlip Pliers: 57001-143

Circlip Pliers: 57001-144
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Crankcase
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Splitting

eRemove the engine.

sRemove the engine top end,
Cylinder Head (see Engine Top End chapter)
Cylinder {see Engine Top End chapter)
Pistons (see Engine Top End chapter)

#Remove the following.

1. Water Pump Cover

. Alternator Cover {with impeller)

. Chain Guide

. Starter Motor

. Starter Motor Sprocket

. Oil Pressure Switch and Qil Pipe

Qil Pipe .

. Alternator Rotor {see Electrical System chapter).

o o~ oL e W N

9. Starter Motor Clutch
10. Starter Motor Chain
1. Oil Filter
®Remaove the batancer shaft right side end cap.

A, Crankshaft RH End B. Cap

#Remove the transmission case mounting boits,

A. Transmission Case Mounting Bolts

A. Transmission Case Mounting Bolts

&Snlit the transmission case and the crankecase.
® Remove the crankcase bolts.

‘UppexJ _Case “lts




®Split the crankcase halves.

Assembly

{CAUTION

oThe upper and lower crankcase halves are machined at
the factory in the assembled state, so the crankcase
halves must be replaced as a set.

#Note the following.

oClean off the mating surfaces of the crankcase halves,

oUsing compressed air, blow out the oil passages in the
crankcase halves.

olnstall the crankshaft oil seal.

A. Oil Passage

CcApply engine oil.
Main Bearing Inserts
Balancer Shaft Bearing Inserts

ENGINE BOTTOM END/CRANKSHAFT 8-7

CApply liquid gasket.
Upper Crankcase Half

3 : Liguid Gasket Applied Area

oFollowing the tightening sequence, torque the 8 mm
bolts first to about one half of the specification (see
Exploded View), and finally to the specification in the
same sequence,

Y09 @

) OO O o

(] [+)

 0e ®

NOTE

OApply silicone sealant to the crankcase halves mating
surface as following.

B : Silicone Sealant Applied Areas
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Crankshaft/Connecting Rods

----------------------------------------------------------------------------

Crankshaft {nstallation

gCAUTIGN _

~1f the crankshaft, bearing inserts, or crankcase halves
are replaced with new ones, select the bearing inserts
and check clearance with a plastigage hefore assembling
crankcase to bhe sure the correct bearing inserts are
installed,

1. Big End Cap 3. Weight Mark, Alphabet

eReplace the oil seal with a new one if it is damaged. 2. Connecting Rod

NOTE
2 Apply grease to the lip of the oil seal.

CAUTION

O}f the connecting rods, bearing inserts, or crankshaft
are replaced with new ones, select the bearing insert
and check clearance with a plastigage before assembling
engine to be sure the correct bearing inserts are in-
stailed.

® Apply engine oil.
Bearing Inserts

oTorgue the following.
Big End Cap Nuts

1. il Seal

® Apply engine oil.

Main Bearing Inserts . .
' 8 Crankshaft Main Bearing Insert/Journal Wear

sMeasure the clearance with a plastigage.

Connecting Rod Removal

#5plit the crankcase (see Crankcase Splitting).

® Remove the crankshaft,

e Remove the connecting rods from the crankshafy,

Connecting Rod Installation

{CAUTION

GTo minimize vibration, a pair of connecting rod should S
have the same weight marlk, 1. Crankshaft Main journal. 2, Plastigage




NOTE

OTorque the following.
Crankcase Bolts
oDo not turn the crankshaft during clearance measuire-
ment.

Crankshaft Main Bearing Insert/Journal Clearance

Standard: 0.020 — 0.044 mm
Service Limit: 0.07 mm

*|f clearance is within the standard, no bearing replace-
ment is required.

*|if clearance is between 0.044 mm and the service limit
{0.07 mm), replace the bearing inserts with inserts
painted blue. Check insert/journal clearance with the
plastigage. The clearance may exceed the standard
slightly, but it must not be less than the minimum in
order to avoid bearing seizure,

*[f clearance exceeds the service limit, measure the
diameter of the crankshaft main journal.

Crankshaft Main Journal Diameter

35.984 — 36.000 mm
3596 mm

Standard:
Service Limit:

*[f any journal has worn past the service limit, replace
the crankshaft with a new one,

*if the measured journal diameters are not less than the
service limit, but do not coincide with the original
diameter markings on the crankshaft, make new marks
on it.

Crankshaft Main Journal Diameter Marks

None: 35,984 - 35.992 mm
1 35.993 — 36.000 mm
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B : Crankshaft Main Journal Diameter Marks, “1" mark
or no mark

®Measure the main bearing bore diameter, and mark the
upper crankcase half in accordance with the bore
diameter,

NOTE

O Torgue the following.
Crankcase Bolts
OThe mark already on the upper crankcase half should
almost coincide with the measurement.

Crankcase Main Bearing Bore Diameter Marks

QO 39.000 - 39.008 mm
None: 39.009 — 39.016 mm

(O : Crankcase Main Bearing Bore Diameter Marks, “C"’
mark or no mark

Main Bearing Insert Selection

Crankcase Main Crankshaft Main Bearing Insert*
Bearing Bore Journal Diameter

Diameter Mark Mark Size Color | Part Number | Journal Nos.

92028-1274 1,4

O 1 B ’

VR 920281102 2,3

None Black 92028-1273 1,4

] X 7920281101 2,3

92028.1272 1,4

Nane None Blue 920281100 2.3

*The bearing inserts for Nos. 2 and 3 journals have oil groove,
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8Select the proper bearing insert in accordance with the
combination of the crankcase and crankshaft coding.

2. Size Color Mark

1. Bearing Insert

®|nstall the new inserts in the crankcase halves and
check insert/journal clearance with plastigage,

Crankshaft Runout

*If the measurement exceeds the service himit, replace
the erankshaft.

Crankshaft Bunout

Standard: Less than §.03% mm T{R
Service Limit: 0.09 mm TIR
A
~

Crankshaft Side Clearance

eMeasure the clearance between the upper crankcase
ralf and the crank web at the No, 2 or No. 3 journal,

*{f the clearance exceeds the service limit, replace the
crankcase halves.

NOTE

= The upper crankease half and lower crepkcase half,
are machined at the factory in the assemnbled state,
so they must be replaced as a set.

Crankshaft Side Clearance

Standard: 0.05 — 0.25 mm
Service Limit: 045 mm
N

Y B

i

i

NEd o

1. Crank Web
2. Upper Crankcase Half

S

3, Clearance

Connecting Rod Big End Side Clearance

*{f clearance exceeds the service limit, replace the con-
necting rod with a new one and then check clearance
again.

Connecting Rod Big End Side Clearance

Standard: 0.12 - 0.38 mm
Service Limit:  0.60 mm

A. Connecting Rod

B. Thickness Gauge

*[f clearance is too large after connecting rod replace-
ment, the crankshaft must be replaced.



Connecting Rod Big End Bearing
Insert/Crankpin Wear
#Measure the clearance with a plastigage.

1. Crankpin

2. Plastigage

NOTE

cTorque the following.
Big End Cap Nuts
cDo not move the connecting rod and crankshaft during
clearance measurement.

Connecting Rod Big End
Bearing Insert/Crankpin Clearance

Standard: 0.043 - 0.073 mm
Service Limit:  0.12 mm

*|f clearance is within the standard, no bearing replace-
ment is required.

*|f clearance is between 0.073 mm and the service limit
(0.12 mm), replace the hearing inserts with inserts
painted blue. Check insert/crankpin clearance with
the plastigage. The clearance may exceed the standard
slightly, but it must not be less than the minimum in
order to avoid bearing seizure.

*|f clearance exceeds the service limit, measure the
diameter of the crankpins,

Crankpin Diameter

Standard:
Service Limit:

37.984 — 38.000 mm
3797 mm

*|f any crankpin has worn past the service limit, replace
the crankshaft with a new one.

*|f the measured crankpin diameters are not less than
the service limit, but do not coincide with the original
diameter markings on the crankshaft, make new marks
on it.
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Crankpin Diameter Marks

None: 37.984 — 37.994 mm
O : 37.995 — 38.000 mm

il

B : Crankpin Diameter Marks, Q" mark or no mark

®Measure the connecting rod big end inside diameter,
and mark each connecting rod big end in accordance
with the inside diameter,

NOTE

OTorgue the following.
Big End Cap Nuts
OThe mark already on the big end should almost coin-
cide with the measurement.

Connecting Rod Big End Inside Diameter Marks

Nonre: 41.000 —41.008 mm
O 41.009 —-41.016 mm

1. Big End Cap
2. Connecting Rod

3. Diameter Mark,
“O” mark or no mark

#Sclect the proper bearing insert in accordance with the
combination of the connecting rod and crankshaft
coding.
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Big End Bearing Insert Selection

Con-rod Big | Crankpin Bearing Insert

End Bore Dia- { Diameter

meter Marking | Mark Size Color |} Part Number

O None Blue 92028-1348
o Biack 92028-1349

None
None C Brown 92028-1350

2. Size Color Mark

1. Bearing insert

oinstall the new inserts in the connecting rod and check
insert/crankpin clearance with the plastigage.
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Balancer
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Removal

#Split the crankcase.

ePyll the balancer shaft with the balancer gear out of
the crankcase.

Installation

#Note the following.

cApply oft to the inside of the balancer shaft bearing
insert.

OAlign the timing mark on the balancer gear with the
timing mark on the balancer drive gear of the crank-
shaft.

A, Timing Marks
B. Balancer Gear

C. Balancer Drive Gear

Balancer Shaft Bearing Insert/Journal Wear
eMeasure the bearing insert/journal clearance with a
plastigage.

NOTE

oDo not turn the balancer shaft during clearance meas-
yrement,
o Torque the following.
Crankcase Bolts

cRemove the lower crankcase half and measure the
plastigage width to determine the bearing insert/journal
clearance,

A. journal

B. Plastigage

Balancer Shaft Bearing Insert/Journal Clearance

Standard: 0.020 — 0.044 mm
Service Limit; 0.08 mm



*|f clearance is within the standard, no bearing re-
placement is required.

*|f clearance is between 0.044 mm and the service limit
(0.08 mm), replace the bearing inserts with inserts
painted blue, Check insert/journal clearance with
plastigage. The clearance may exceed the standard
slightly, but it must not be less than the minimum in
order to avoid bearing seizure,

*{f clearance exceeds the service limit; mecasure the
diameter of the balancer shaft journal,

Balancer Shaft Journal Diameter

Standard: 27.987 — 28.000 mm
Service Limit: 27 .96 mm

*|f either journal has worn past the service limit, replace
the balancer shaft with a new one,

*|f the measured journal diameter is not less than the
service limit, but does not coincide with the original
diameter markings on the balancer shaft, write new
marks on it,

Balancer Shaft Journal Diameter Marks

None: 27.987 - 27.993 mm
O 27.994 - 28,000 mm

oPyt the lower crankcase half on the upper crankcase
half without bearing inserts, and tighten the case bolts
to the specified torque and sequence (see Crankcase
Assembly),

eMeasure the main bearing inside diameter, and mark
the upper crankcase half in accordance with the inside
diameter,
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NOTE

OThe mark already on the upper crankcase half should
afmost coincide with the measurerent.

Crankcase Balancer Bearing Bore Diameter Marks

QO = 31.000 — 31.013 mm
None: 31.014 -- 31,025 mm

O : Crankcase Balancer Bearing Bore Diameter Marks,
“Q"" mark or no mark

®Select the proper bearing insert in accordance with the
combination of the crankcase and balancer shaft
coding,

einstall the new insert in the crankcase and check insert/
journal clearance with plastigage.
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Balancer Shaft Mark Location

1. Bearing Insert

2. Size Color Mark

Bearing Insert Selection

Crankcase Balancer Shaft Bearing Insert
Bearing Inside |)Journal Dia- Size
Diameter Mark |meter Mark Color Part Number
o O Brown | 92028-1346
None
3 Black | 92028-1345
None None Blue | 92028-1344
Balancer Gear Inspection
®Visually inspect the balancer gears.
Chipping
Abrasion

Color Change
Other Damage
*\f they appear damaged or deteriorated, replace them.
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Left Engine Cover
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Remaval

¢ Remaove the following.

Cargo Bed

Water Pump Cover {see Cooling Sysiem chapter)
aRemave the left engine cover bolts,

Do not forget this bolt.

.

B. ¢6 mm Bolt

A. Water mp

Installation
®Note the following.
OReplace the gasket with a new one.

NOTE

CApply silicone seslant to the crankcase halves mating
surface on the front and rear sides of the left engine
cover,

1 |53

: Silicone Sealant Applied Area

------------------------------------------------------------ TR P TR

Starter Motor Clutch
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Removal
®Remove the following.
Cargo Bed
Water Pump (see Cooling System chapter).
Left Engine Cover
Alternator Rotor (see Electrical System chapter},
Starter Motor Sprocket
Allen Bolts
eSeparate the alternator rotor and the one-way clutch
assembiy.

A. Alternator Rotor B. Allen Boits
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®Push the one-way clutch out of the coupling. *|f the starter motor clutch does not operate as it
should or if it makes noise, go to the next step.
®Disassemble the starter motor clutch.
*|f the one-way clutch installation is incorrect, reinstall
it.
*Visually inspect the clutch parts for damage: one-way
clutch, coupling and starter motor clutch gear.
Installation *|f there is any worn or damaged part, replace it.
#Note the following.
Olnstall the one-way clutch,
Use the circlip pliers (special tool).

1. One-way Clutch

2. Allen Bolts

3. Coupling

4. Copper Washer

5. Inner Race (Starter Motor
Clutch Sprocket)

A, Circlip Pliers C. One-way Clutch
B. Coupling D, Circlip

....................... L P LT T T P

Starter Motor Chain and Sprockets
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Starter Motor Clutch Inspection

: Removal
®Remove the following, e Remove the following
Starter Motor Chain Cargo Bed ‘

Starter Motor Sprocket

Water Pump Cover (see Cooliﬁ System chapt
OTurn the sprocket to both sides. p ( gy apter)

Left Engine Cover
Chain Guide
Oil Pipe

. Turn freely. C. Sprocket o )
g Lﬁlcr:rl:ecrl Y P A. Oil Pipe B. Bznjo Bolt
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®Pull the chain with the sprocket out of the starter
motor shaft.

A, Sprocket C. Shaft
B. Chain

Installation

#Note the following.

ZCheck parts for wear or damage,
O-rings
Copper Washes

CTorgue the following,
Banjo Bolt

Starter Motor Chain Wear
®Measure the 20-link length.
Hold the chain taut with a force about 5 kg.
*1f the measurement exceeds the service limit, replace
the chair.

Starter Motor Chain Wear

Standard: 165.56 — 166.9 mm
Service Limit: 159 mm

1. 20-Link Length
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Transmission/Final Drive
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S | o

: Apply non-permanent locking agent.
: Apply engine oil.
: Apply grease.

o0or

. 9.8 N-m (1.0 kg-m, 87 in-ib)
: 12 N-m (1.2 kg-m, 104 in-lb}
: 156 N-m (1.8 kg-m, 11.0 ft-Ib}

482

Engine No.
AFA50BE003436 ~

Shift Arm

Shift Shaft

. Gear Positioning Lever
. Return Spring
Shift Fork

. Shift Rod

. Shift Drum

Shift Drum Cam

. Reverse Shaft

. Input Shaft

. Output Shaft

. Shifter

. Reduction Shaft
. Shift Lever Arm

. Shift Lever Grip

. Shift Lever

17. Shift Lever Guide
18. Shift Cable

19. Reverse Switch
20. Neutral Switch
21. External Shift Mechanism Cover

-
DWW Ot W

-—
—_

vt ok mad e
B W

Engine No. AF450BED03436 ~
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: Apply non-permanent locking agent.
: Apply molybdenum disulfide grease.
: Apply engine oil.

: 12 N-m {1.2 kg-m, 104 in-lb)
: 15 N-m (1.5 kg-m, 11.0 f1-1b}
: 26 N-m (2.5 kg-m, 18.0 ftb)
: 29 N-m (3.0 kg-m, 22 ft-Ib)

. Final Drive Shaft

. Retaining Ring

. Swing Arm

. Housing Cover

. Pinion Gears

. Side Gears

. Shim (Side Gear)

. Shim (Pinion Gear)

. Differential Gear Housing

. Final Gear

. Shift Lever

. Shift Fork Holder

. Drive Shaft Cap

. Shift Fork

. Shifter

. Speedometer Gear

. Left Transmission Case Half
. Right Transmission Case Half
. Breather Hose
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Specifications
Item Standard Service Limit
Transmission:
Shifter fork groove width 505 —5.15 mm 5.3 mm
Shift fork ear thickness 49 —50mm 4.8 mm
Shift fork guide pin diameter 7.9 -8.0mm 7.8 mm
Shift drum groove width 8.05 — 8.20 mm 8.3 mm

Circlip Pliers: 57001-144
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: 9. Front Fender Lower
Shift Lever and Cable 10. Foot Platform

oPutl the cable cut of the vehicle,

Cable Removal
®Remove the following,
1. Maintenance Cover
2. Cable Clamp

Cable Intallation
®installation is reverse of removal. Note the following.
OAdjust the cable after cable installation.

Shift Lever Removal
1. Shift Cable

2. Shift Lever Grip

3. Shift Lever Pivot Bolt
4. Shift Lever Assembly

3. Clip 3
4, Cable Upper End

5. Cargo Bed

6. Cable Adjuster Nuts {Loosen)
7. Shift Arm

8. Cable Lower End

®Take the shift lever assembly off the lever guide,

Shift Lever Instalfation
¢installation is reverse of removal, Note the following.
CApply grease to the shift lever pivot pin,

Shift Cable Adjustment

&1 ift the cargo bed and secure it.
®Remove the LH rear fender.
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Shift Cable Rear End

A. Shift Cable
B. Shift Arm

C. About 8 mm

#Check the shift lever and the shift arm synchronization,
2Set the transmission gears in neutral position,
oCheck the shift lever play and shift arm position,

1. Shift Lever (Neutral Position)
2, Play 1.5 — 6.5 mm

1. Shift Arm 2. Align the slit and the mark.

*|f shift lever clearance exceeds the specification, adjust
the shift cable with the adjuster,

B. Shift Cahle

A. Adjuster Nuts

Shift Cable Lubrication

NOTE

OSince the shift cable of the transmission is packed with
grease and shielded on both sides, it is not required to
lubrication.

Shift Cable {nspection
oWith the cable disconnected at both ends, the cable
should move freely within the cable housing.
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External Shift Mechanism
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Removal
®Remove the following.

Shift Lever
. Shift Mechanism Cover ©)
. Shift Shaft Assembly - ~
. Shift Drum Cam )
. Gear Positioning Lever. -
. Return Spring &\

Lho A g h

Installation

#Note the following.

Olnstall the gear positioning lever and return spring as
shown.

A. Spring Stop C. Gear Pasitioning Lever
B. Spring End
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1. Washer
2. Gear Positioning Lever

3. Washer (with stepped portion)

OApply non-

permanent locking agent.

Shift Drum Cam Mounting Bols
oCheck parts for damage.
Knock Pins
Cover Gasket
CApply engine oil to the shift shaft assembly.

1. Apply en

gine oil.

O Apply a:'heavy coat of grease (about 0.1 ml) to the
neutral and reverse switch contact points.

%\ M

B, O

\

1. Apply grease.

Inspection

®Check parts for wear or damage,

Shift Shaft Splines

Return Spring -

Gear Posi

tioning Lever

*if they are badly worn or if they show any damage,
replace them.
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Transmission Case
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OSplit the transmission case and crankcase,

Splitting
s Remove the following,
Engine
Belt Converter Assembly
. Oil Pressure Switch
. Oil Pipe
. External Shift Mechanism Cover
. Qil Filter
. Speedometer Gear Case

S U NS

L

A. Transmission Case 8. Crankcase

Split the transmission case halves,
Transmission Case Bolts

eiNote the following.
Transmission Case Mounting Bolts

Left Hand
an Lower

A. ¢6 mm Bolts

A, Bolts “

Right Hand|
and Upper 8

A. ¢8 mm Bolts

e ree—— R Using the pry point.
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oRemove the output shaft,
1. Shift Rod

2. Shift Fork

3. Shift Drum

4, Qutput Shaft

A. Pry ?o’mt

Assemnbly

#Note the following,

Olnstall the transmission shafts and differential
assembly.

OApply liquid gasket to the mating surface of the trans-
mission case half,

oTorque the 8 mm case bolts first, and then 6 mm bolts.

oReplace the G-rings with new ones if they are damaged,

OThe O-rings must be installed with the fiat side facing
to the transmission case.

oApply engine oil to the O-rings,

oOReplace the gasket with a new one,

oTorgue the following (see Exploded View).

Transmission Case Mounting Bolts

ORemove the reduction shaft.
1. Differential Assembly
2. Reduction Shaft

Transmission Shatts

Removal
oRemove the transmission shafts,

Installation
eNote the fallowing.
oApply engine oil.
Sliding Portion of Gears
Bearings

Transmission Disassembly

e Naote the following.

A. Reduction Shaft C. Input Shaft oRemove the circlips.

B. Output Shaft D. Reverse Shaft Using the circlip pliers (special tool: 57001-144)
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Reverse Shaft

(502

\QE[

06, KJD

e

Input Shaft

)

v

Bl

P
==

A

5

w9

Qutput Shaft

Reduction Shaft

1. Circlip
2. Spacer
3. Needle Bearing
4. Washer

|

5! Reverse Gear

6. Shifter

7. Forward Gear
8. Reduction Gear

Transmission Assembly

®Note the foilowing.

OReplace any circlips that were removed with new ones.

Olnstall the circlips so that the opening is aligned with 2
spline groove,

Olnstail the toothed washers so. that the teeth are not
aligned with the circlip opening.

1. Teeth of Toothed Washer 4. Opening of Circlip
2. Toothed Washer 5. Cirelip
3. Groove of Shaft 6. Shaft

Shift Fork Bend
®Visually inspect the shift fork.
*If the shift fork is bent, replace it.

Shift Fork/Shifter Groove Wear

®Measure the thickness of the ears on the shift fork.

*|f the thickness is less than the service limit, the shift
fork must be replaced.

Shift Forl Ear Thickness

Standard: 4.9 —-50mm
Service Limit: 4.8 mm

®Measure the width of the shifter fork groove on the
shifter. ' o -

*|f the groove is worn over the service limit, the gear
must be replaced, '

Shifter Fork Groove Width

Standard: 5.05 -5.15 mm
Service Limit: 5.3 mm



1. Shifter -
2. Groove Width
3. Ears

4. Shift Fork

Shift Fork Guide:Pin/Shift Drum Groove Wear
®Measure the diameter of the shift fork guide pin.
*|f the guide pin is less than the service limit, the

fork must be replaced. . . - : :
Shift Fork Guide Pin Diameter
Standard: 79 —-8.0 mm
Service Limit: 7.8 mm

®Measure the width of the shift drum groove.
*|f the groove is worn over the service limit, the
drum must be replaced.

Shift Drum Groove Width

Standard: 8.05 — 8.20 mm
Service Limit 8.3 mm

1. Guide Pin

2. Shift Fork
3. Shift Drum
4, Groove

Gear Dog Darnage
*Replace any gears that have damaged or excessively
worn dogs.
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Differential Shift Mechanism

Shift Lever Case Removal
®Remove the case bolts.

. C. Do not loosen this bolt.
B. Bolts

#Separate the cable from the case.
1. Plate Screws

2. Plate

3. Cable Housing

4. Cable Tip




9-12 TRANSMISSION/FINAL DRIVE

CAUTION

CDa not loosen the shift lever pivot bolt. Loosening the
pivot bolt upsets the position of the special designed
collar under the lever, and could cause malfunctioning
of the lever action.

Shift Lever Case Installation

eNote the following.

® L ubricate the differential cable {see Differential Cable
Lubrication).

®Adjust the differential cabie (see Differential Cable Ad-
justment).

Shifter and Shift Fork Removal

®Drain the cngine oil {see Engine Lubrication System
chapter},

®Support the vehicle with jacks,

®Remove the shifter,

1. LH Final Drive Shaft (see Final Drive Shaft Removal)

2. Retaining Ring

3. Shifter

®Remove the shift fork,

1. Shift Cable Bracket

2. 5hift Fork Lever

3. Spring

4. Shift Fork Holder

5. Take the shift fork out of the case if necessary.

Shifter and Shift Fork Installation
sNote the following.
oCheck parts for damage.
O-ring
Gasket {Shift Lever Holder)
OApply grease,
Shift Fork Shaft
Q-ring
Clinstali the shift lever.
Align the lever mark to the fork center line.

A. Shift Lever
B. Mark
C. Center Line

Differential Cable Adjustment
®Position differential shift tever,
“Lock” position

A. Differential Shift Lever B, Lock Position

®| oosen the cable adjuster mounting auts,
®Push the shift fork lever clockwise.
®Turn in the mounting nut A with finger,
® | ack the mounting nut B,
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Differential Cable Inspection

*|f cable movement is not free after lubricating, if the
cable is frayed, or if the housing is kinked, replace the
cable.

A. Mounting Nut A C. Shift Fork Lever
B. Maunting Nut B -D. Turn clockwise. <
1. Differential Cable
Ditferential Cable Lubrication Shifter and Shift Fork Inspection
®Apply a thin coating of grease to the cable ends. oVisually inspect the dogs on the shifter,
: o eVisually inspect the shifter groove.
*|f they are damaged or worn excessively, replace them,
)
1. Apply grease. A. Shiféer & C. Dogs

B. Groove
sLubricate the cable with a penetrating rust inhubitor,

such as equivalent., ®Visually inspect the shift fork ears.
*If it is damaged or worn excessively, replace it.

L R RS

1. Pressure Cable Luber: K56019-021 A.Ears 8. Shift Fork
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Differential Gears
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Disassembly

® Remove the following,
. Gear Bolts

. Final Gear

. Housing Cover

. Left Side Gear

. Shims

. Pin {Use the ¢4.8 mm x 65 mm length rod)
. Pinion Gear Shaft

. Pinion Gears

. Shims

. Right Side Gear

Differential Gear Housing

O 00 R W R

—

cReplace the pip with a new one.’
oCheck parts for damage,
Shims
oTorque the following.
Gear Bolts
oApply non-permanent locking agent.
Gear Bolts

Differential Gear Inspection
*Replace the differential gears as a set if either gear s
damaged.

Assembly

#Note the following,

CAlign the pin holes of the pinion gear shaft and the
housing.

A. Shaft Pin Hole
B. Pin D. Housing

C. Pinion Gear Shaft

A. Side Gears C. Pinion Gear Shaft

B. Pinion Gears

-------------------------------------------------- agNdyEuEaamaREEREnaREREE

Final Drive Shafts
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Drive Shaft Removal
® Remove the following,
Engine Oit (Drain Out)
Rear Wheel (see Wheels/Tires chapter)
Hub Nut
Rear Hub
Rear Shock Absorber Lower Bolt (see Suspension
chapter)
Swing Arm Pivot Shaft (see Suspension chapter)
Swing Arm {see Suspension chapter)
Drive Shaft
(Pry the shaft with a metal level if necessary,)

NOTE

CDo nat push the oil seal by edye of the lever, since
push will damage it.



A. Drive Shaft B. Pry here,

0Ta remove the LH drive shaft, remove the following.

1. Drive Shaft Cap
2. LH Drive Shaft
3, With the pry points
Move the shaft forward.
Push the shaft end up.
Pull the shifter out of the fork,
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Drive Shaft Installation

®Mesh the splined portion of the differential
assembly and the drive shaft.

OTa install the LH drive shaft, install the following.

1. Fit the shifter onto the fork ears.

2. Install the drive shaft.

3. Instail the drive shaft cap.

4, Torgue the cap bolts (see Exploded View),

Drive Shaft Bearing Replacement
® Remove the bearings by tapping the inner race,
NOTE

Ofnstall the bearings so that the marked or shielded sides
face out.

1. Bearings 3. Shielded Side
2. Swing Arm

Drive Shaft Inspection

®Visually inspect the splines of the drive shaft.

*|f they are badly worn or chipped, replace the drive
shaft with a new one.

&Check that the universal joint and the ball joint works
smoothly without ratting or sticking.

*if it does not, the bearing of the joints are damaged.
Replace the drive shaft with a new one.

A. Shifter B. Fork Ears

A. Splired Portion
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Drive Shaft Balf Joint Rubber Boot Inspection OApply grease to the outside of the ball joint after
®Visually inspect the rubber boot for damage. installing the retaining ring (about 25 g).
*\f it is damaged (cracks or holes), replace it with the OFit the rubber boot anto the outer race.
boot set.
Rubber Boot Replacement NOTE

® Remove the drive shaft assembly.
sUnjock the boot band and move the boot toward the
gniversal joint.
1. Retaining Ring {Big)
2. Split the shaft and the joint {outer race).
3, Balls
4. Turn the cage to half pitch (about 30°).
5. Pull the cage for the universal joint.
6. Retaining Ring (Small}
7. Inner Race
8
9
oD

O8et the drive shaft for specified position, and slightly
open the longer diameter end of the rubber boot to
make the inside air pressure atmospheric before the
haot is clamped.

. Cage ®
. Rubber Boot
iscard the used retaining rings and the boot bands.

® O 0 ®

q z
[ Lie i _
(i — SR 0
1 rw T
1. Boot 2. 146 mm
.

® Assemble the ball joint, note the following. _
e(iean off the ball joint parts with ¢lean cloth. oClamp the boot band as shown and bend the tangs
oReplace the retaining rings and the boot bands with securely to hold the band end.

rew ones (in the hoot set),

oApply grease (in the boot set) into the outer race
{about 30 g).

~Install the retaining ring so that the opening is aligned
with a projection.

1. Refaining Ring 3. Quter Race
2. Opening 1. Pull 2. Vangs



----------------------------------------------------------------------------

----------------------------------------------------------------------------

Replacement

#® Remove the drive shaft,

®Remove the oil seal from the cap.
Use a hook.

1. OH Seal 2. Cap

®Press info the oil seal.
Use the bearing driver set.

TRANSMISSION/FINAL DRIVE 9-17
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Wheels/Tires
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----------------------------------------------------------------------------

----------------------------------------------------------------------------

Side

\Y @\Shielded
VoL /ﬁ

Front Wheels

Shielded
Side

Shielded

Side
AN

Rear Wheels

G : Apply grease.

T1% 37 N-m (3.8 kg-m, 27 ftdb)
T2: 52 N-m (5.3 kg-m, 38 ft-lb}
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Specifications

----------------------------------------------------------------------------

Item

Standard

Wheel alignment:

Caster
.~ Camber
Toe-in

Standard tire:
Front and Rear

Optional tire: Radial

Mud

Tire payload {(maximum)

Tire air pressure {when cold}:

Front
Rear
Maximum tire air pressure -
(to seat beads, when cold}
Tire tread depth

6.1° {non-adjustable)
1.7° {non-adjustable)
~10~+4+21 mm

22 x 11.00-10

Dunlop KT869

Tubeless

22 x 11.00- 10 4PR

Dunlop KT869, STEEL BELTED RADIAL
Tubeless

22x 11.00- 10 4PR

Duniop KT962

Tubeless

295 kg @100 kPa (1.0 kg/ecm?, 15 psi)

80 kPa {0.8 kg/cm?, 12 psi)
100 kPa (1.0 kg/cm?, 15 psi)

250 kPa (2.5 kg/cm?, 36 psi)
13.2 mm (service limit: 3 mm)

----------------------------------------------------------------------------

Along with common hand tools, the following more Bearing Driver Set: 57001-1129

specialized tools are required for complete wheelsftires
servicing. )
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Wheel Alignment
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Toe-in is the amount that the front wheels are closer
together in front than at the rear at the axle height,
When there is toe-in, the distance A is greater than B as
shown. The purpose of toe-in is to prevent the front
wheels from gettirp out of parallel at any time, and to
prevent any slipping or scuffing action between the tires
and the ground. If toe-in Is incorrect, the front wheels
will be dragged aiong the ground, scuffing and wearing
the tread knobs.

Caster and camber are built-in and require no adjust-
ment,

Toe-in of Front Wheels

Fr;nt of Vehicle

A

A — B = Amount of Toe-in
{Distance A and B are measured at hub height)

Toe-in Adjustment
#Lift the front wheels off the ground.

e Apply a heavy coat of chalk near the center of the
front tires.

elising a needle nose scriber, make a. thin mark near the
center of the chalk coating while turning the wheel.

#Set the wheels so that the marks on the tires are at the
front side and at the level of the axle height,

8Ground the front wheels,

®5Sei the steering wheel straight ahead.

oAt the Jevel of the axle height, measure the distance
between the scribed lines with a suitable toe-in gauge.

A. Toe-in Gauge (Measure the distance between lines)

®Move the vehicle rearward until the marks on the front
tires are at the rear side and at the same level as the
axle. .

®Measure the distance between the scribed lines.

NOTE

OIf a suitable toe-in gauge is not available, use a plumb
bob and a string to measure the distance.
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A. Piumb Bob C. Measure the distance A. Groove C. 13 mm
B. Mark on the floor. between marks, B. Locknut
®Subtract the measurement of the front from the. ®Check the toe-in again,
measurement of the rear to get the toe-in, ®Torque the following,
*1f the toe-in is not within the specified range, perform Tie-rod End Locknus.
the following procedure. ®Test ride the vehicle.

Toe-in of Front Wheels
Standard: =10~ +21 mm

®| cosen the locknuts and turn the adjusting rods the
same number of turns on both sides to achieve the
specified toe-in.

T Y T P T T TP TP T PR T wEmmn

Wheels (Rims)

R T T e T T TP R T PP PP T e

Wheel Removal
®_cosen the wheel nuts (Do not remove),
oL ift the wheel(s) off the ground.
& Remove the following.
Wheel Nuts
Whee!(s)

A. Locknut B. Adjusting Rod
Wheel Installation
®Position the wheel so that the valve stem is toward
NOTE the outside of the vehicle.
CThe toe-in will be near the specitied range, it the fength wTorgue Lhe fulluwing,
of the tie-rod distance between the rod groove and the Wheel Nuts

locknut is 13 mm on both the left and right tie-rods. oTighten the wheel nuts in a criss-cross pattern,
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A. Valve Stem

Wheel {Rim) Inspection
eExamine both sides of the rim for dents. If the rim is
dented, replace it,

Rim Dent

BN
‘I\\.\\v.

ERURURLE

oif the tire is removed, inspect the air sealing surfaces of
the rim for scratches or nicks. Smooth the sealing sur-
faces with fine emery cloth if necessary.

1. Sealing Surfaces

Wheel {Rim) Replacement

®#Remove the wheel (see Wheel Removal).
®Disassemble the tire from the rim (see Tire Removal).
ORemove the valve stem and discard it.

$CAUTION

OReplace the air valve whenever the tire is replaced.
CDo not reuse the air valve.

Air Valve

4. Valve Stem

1. Plastic Cap
2. Valve Core 5. Valve Seat
3. Stem Seal 6. Valve Opened

®Install a new air valve in the new rim.

ORemove the valve ¢ap, lubricate the stem with a soap
and water solution, and pull the stem through the rim
from the inside out until it snaps into place. :

1. Pull the stem.



{CAUTION}

oDo not use engine oil or petroleum distillates to
lubricate the stem because they will deteriorate the
rubber.

#Mount the tire on the new rim {see Tire Installation).
®|nstall the wheel {see Wheel Installation).

Tires
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Tire Removal

®Remove the wheel (see Wheel Removal),
®Unscrew the valve core to deflate the tire.
CUse a proper valve core tool.

T R s % PR ED cwoa
3 IR

[1 _;3:% i

A. Valve Core Tool

®| ubricate the tire beads and rim flanges on both sides
of the wheel with a socap and water solution, or water.
This helps the tire beads slip off the rim flanges,

1. Apply lubricant,

WHEELS/TIRES 10-7

CAUTlONi

oDo not lubricate the tire beads and rim flanges with
engine oil or petroleum distillates because they will
deteriorate the tire.

®Preak the tire beads away from both sides of the rim
with a bead breaker,

Breaking Tire Bead

1. Bead Breaker

esKkneel on the side of the tire, forcing the tire bead
into the center well of the rim.

Rim Removal

Well

#® Lubricate two tire irons with a soap and water solution,
or water, then pry the bead.

{CAUTION

©Do not scratch the air sealing surfaces of the tire or
rim. Scratches or nicks on the sealing surfaces will
allow the tire to deflate.
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®Work around the rim with the tire irons a little at a
time, while continuing to hold the bead opposite the
irons in the center well of the rim.

®Lift the second bead up into the center well and use
the same procedure as in removing the first bead.

Tire Ingtallation

®|nspect the rim {see Wheel Inspection),

eCheck the tire for wear and damage (see Tire Inspec-
tion). )

#[_ubricate the tire beads, rim flanges, and the tire irons
with a soap and water solution, or water.

ODe not use the lubricant other than a water and soap
solution, or water to lubricate the tire beads and rim
because it may cause tire separation.

®By hand, slide as much of the first bead as possible
over the rim flange.

oOAs the bead goes onto the rim, force the bead into the
center well of the rim to ease installation,

Bead Installation

1. Tire Beads

2. Center Well

®Use the tire irons to install the rest of the bead.

Bead Installation

1. Tire lrons

®se the same procedure to install the secand bead.

&l ubricate the tire beads again and center the tire on
the rim.

eSuppart the wheel rim on 2 suitable stand to prevent
the tire from siipping off,

B. Suitable Stand

#|nflate the tire until the tire beads seat on the rim,

Maximum Tire Air Pressure
{to seat beads when cold)

Front and Rear: 250 kPa (2.5 kg/em?, 36 psi)

Do not inflate the tite to more than the maximum tire
air pressure, Overinflation can explode the tire with
possibility of injury and {oss of life,



oCheck to see that the rim lines on both sides of the tire
are parallel with the rim flanges.

A. Rim Line

of the rim lines and the rim flanges are not parallel,
deflate the tire, lubricate the sealing surfaces again, and
reinflate the tire,

e After the beads are properly seated, check for air leaks,

OApply a soap and water solution around the tire bead
and check for bubbles,

Tire Air Pressure

Front: 80 kPa {0.8 kg/em?, 12 psi)
Rear: 100 kPa (1.0 kg/cm?, 15 psi}

#Check the tire pressure using the air pressure gauge.

®[nstall the wheel {see Wheel Installation),

®Wipe off the scap and water solution, or water on the
tire, and dry the tire before operation.

ODo not operate the vehicle with the water and soap, or
water still around the tire beads. They will cause tire
separation, and a hazardous condition may result.

Tire Inspection

o Examine the tire for damage and wear.

olf the tire is cut or cracked, replace it.

obumps or high spots on the tread or sidewalls indicate
internal damage reguiring tire replacement.

ORemove any foreign objects from the tread. After
removal, check for leaks with a soap and water solu-
tion.

®Measure the tread depth at the center of the tread with
a depth gauge. Since the tire may wear unevenly, take
measurements at several places.

*|f any measurement is less than the service limit,
replace the tire.

WHEELS/TIRES 10-9

A. Depth Gauge

Tire Tread Depth

Standard: 13.2 mm
Service Limit: 3 mm

L Iy Y P P T PR T TR PRI SR R TP YT T Y

Front Wheel Bearings and Grease Seals

Front Wheel Bearing Removal
®Remove the following,

Front Wheel

Front Brake Drum

OBrake linings contain ashestos fiber. Inhalation of
asbestos may cause serious scarring of the lungs and
may promote other internal injury and iliness, includ-
ing cancer. Observe the foliowing precautions when
handling brake linings:

1. Never blow brake lining dust with compressed air.,

2. If any components are to be cleaned, wash them
with detergent, then immediately discard the
cleaning solution and wash your hands.

3. Do not grind any brake lining material unless a
ventilation hood is available and properly used,

Collar

Grease Seal
Wheel Bearings
Spacer -



10-10 WHEELS/TIRES

A. Collar
B. Grease Seal

C. Bearing
D. Spacer

OPosition the dru on wooden blacks to allow bearing
removal.

OPry the spacer pipc toward one side.

ODrive the bearing -t by tapping on the inner race with
a hammer and ma. i rod,

ODrive out the reinaining bearing by tapping with a
suitable driver.

OThe grease seal is t .ped out'with the bearing,

Front Whee! Bearing Installation

®Before installing the bearings, blow any dirt or foreign
particles out of the hub with compressed air to prevent
contamination of thy hearings.

®Pack the bearings i-ngie face shield type) with a good
quality bearing greass before installation.

einstall the bearing, using the bearing driver set {special
tool: PN 57001-1129] so that the marked sides face
QUt.

Front Wheel Bearing (nspection

#Remave the front brike drum.

oTurn each bhearing v ick and forth while checking for
roughness or bindir

*1f roughness or birlding is found, replace the bearing.

®Examine the bearing scal for tears or leakage.

*{f the seal is torn or is teaking, replace the bearing.

Grease Seal Inspection

®Visually inspect the grease seal.

»Replace if the lips are misshapen, discolored (indicating
that the rubber has deteriorated), hardened, or been
otherwise damaged.
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Yellow Paint

: 5.9 N-m (0.60 kg-m, 52 in-lb)
T2: 7.8 N-m {0.80 kg-m, 69 in-lb)
T3: 8.8 N-m (0.90 kg-m, 78 in-lh)
T4: 18 N-m (1.8 kg-m, 13.0 ft-lb}
T5: 22 N-m (2.2 kg-m, 16.0 ft-Ib}
T6: 26 N-m (2.5 kg-m, 18.0 ft-lb}
T7: 27 N-m (2.8 kg-m, 20 ft-lb)

T8: 37 N-m (3.8 kg-m, 27 ft-ib)

T9: 44 N-m (4.5 kg-m, 33 ft-ib)

T10: 195 N-m {20.0 kg-m, 145 ft-b)

G : Apply grease.
M : Apply molybdenum disulfide grease. 1. Brake Light Switch
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Service Limit

Parking brake iever travel . L

6 — 10 notches (clicks)

Item Standard
Brake fluid: | érade D.O.T3 —_——
Brand Recommended as below. -
Brake pedal free play 10 — 20 mm ———
Brake drum insitle diameter 180.00 — 180.16 mm 180.75 mm
Brake shoe lining thickness 4.5 mm 1.0 mm

Recommended Brake Fluid

Type Brand

Arﬁa‘s Extra Heavy Duty

Sheil Super Heavy Duty
Texaco Super Heavy Duty
D.0OT3 Wagner Lockheed Heavy Duty
Castrol Girling-Universal
Castrol GT {LMA}

Cavirol Disc Brake Fluid
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Special Tools
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Brake Drum Remover: 57001-1260

Along with common hand tools, the following more
specialized tools are required for complete brake serv-
icing.

Cirelip Pliers: 57001-143

Brake Drum Pusher: 57001-1261

Rotor Puiler: 57001-1099 or 1216

NOTE

OThe brake drum holder (PN 57001-1325) can be ussd
instead of the brake drum holder (PN 57001-1259).

Brake Drum Hoider: 57001-1258
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Brake Fluid Recommendation

Recommended #uids are given in the table below. If

none of the recommended fluids are available, use extra
heavy-duty brake fiuid only from a container marked
D.0.T.3.

Recommended Brake Fluid

Type D.0.T.3

Brand Atlas Extra Heavy Duty
Shell Super Heavy Duty
Texaco Super Heavy Duty
Wagner Lockheed Heavy Duty
Castrol Girling-Universal
Castrol GT {LMA)
Castrol Disc Brake Fluid

| WARNING '

ONever reuse old brake fluid.

©Do not use fluid from a container that has been feft
unsealed ar that has been open for a long time.

oDo not mix two types and brands of fluid for use in
the brake. This lowers the brake fluid boiling point
and could cause the brake to be ineffective. It may
also cause the rubber brake parts to deteriorate,

CDon't leave the reservoir cap off for any length of time
to avoid moisture contamination of the fluid.

ODon’t add or change the fluid in the rain or when a
strong wind is blowing.

OJf any of the brake line fittings or the bleed valve is
opened at any time, the AIR MUST BE BLED FROM
THE BRAKE.

{CAUTION}

OBrake fluid quickly ruins painted surfaces; any spilled
fluid should be completely wipe up immediately.

Brake Fluid Level inspection

#Remove the mainterance cover from the front fender,

®With the vehicle oy Jevel ground, check that the fluid
level in the reserviir is between the upper {marked
MAX) and lower {marked MIN) level lines.

A. Brake Fluid Reservoir
B. Upper Level Line (MAX)
C. Lower Level Line (MIN)

*[f the fluid level is lower than the lower fevel line,
check for fluid leaks in the brake fines, and fill the
reservoir to the upper tevel line.

CGChange the fluid in the brake system completely if the
fluid level is low but the type and brand of the fluid
already in the reservoir are unknown.

® Apply the brake forcefully for a few seconds and check
for fluid leakage around the fittings.

Ol the brake pedal has a soft or "spongy feeling’’ when
it is applied, there might be air in the brake lines or the
brake may be defective. Since it is dangerous to
operate the vehicle under such conditions, have the
brake system serviced immediately.

®Install the maintenance cover.

Brake Fluid Changing
#Remove the maintenance cover from the front fender,
®Check that there is plenty of fluid in the reservoir.

NOTE

GThe fluid level must be checked several times during
the fluid changing and replenished as necessary. If the
fluid in the reservoir runs completely out any time
during fluid changing, the air bleeding must be done
since air will have entered the line,

®Remove the wheel for extra clearance.

®Connect a clear plastic hose to the bleed valve at the
wheel cylinder, running the other end of the hose into
a container,



NOTE

OStart with the rear left or right wheel and finish with
the front left or right wheel.

#Q0pen the bleed valve, apply pressure to the brake
pedal, close the valve while the brake is applied, and
then quickly release the pedal. Repeat this operation
until fresh brake fluid comes out from the plastic hose
or the color of the fluid changes.

1. Open bleed valve.

2. Apply brake pedal and hold it.
3. Close bleed valve.

4., Release brake pedal.

*Torgue the following.
Bleed Valve
® Repeat the previous step for each wheel,

oWhen brake fluid changing is finished, add the fiuid to”

the upper level in the reservoir.
®Apply the brake forcefully for a few seconds, and
check for fluid leakage around the fittings.

o1t the brake pedal has a soft or “sponge feeling’’ when
it is applied, there might be air in the brake line or the
brake may be defective. Since it is dangerous to oper-
ate the vehicle under such conditions, bleed the air
from the brake line immediately.

®|nstall the removed parts.

8rake Line Air Bieeding
® Remove the maintenance cover from the front fender,
o Check that there is plenty of fluid in the reservoir.
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NOTE

CThe fluid level must be checked several times during
the bleeding operation and replenished as necessary. If
the fluid in the reservoir runs completely out any time
during bleeding, the bleeding operatian must be done
over again from the beginning since air will have
entered the line.

eWith the reservoir cap off, slowly pump the brake
pedal several times until no air bubbles can be see rising
up through the fluid from the holes at the bottom of
the reservoir. This bleeds the air from the master
cylinder end of the line,

® Remove the wheel for extra clearance.

#Connect a clear plastic hose to the bleed valve at the
whee! cylinder, running the other end of the hose into
a container.

NOTE

OStart with the rear left or right wheel and finish with
the front left or right wheel,

®Pump the brake pedal a few times until it becomes
hard to pump. Hold the pedal in the down position,
Quickly open (twn counterclockwise) and close the
bleed valve, Then release the pedal. Repeat this
operation until no more air can be seen coming out
into the plastic hose.

1. Held brake pedal applied.
2. Quickly open and close bleed valve.
3. Release brake pedal.

¢ Torque the following,
Bleed Valve

®Repeat the previous step for each wheel.

®When air bleeding is finished, add the fluid to the
upper level in the reservoir,

#Apply the brake forcefully for a few seconds, and
check for fluid leakage around the fittings.

&|nstall the removed parts.



118 BRAKES

.............................................................................

............................................................................

Brake Pedal Play Adjustment
#Check brake pedal free play.
*|f free play is not correct, adjust it.

C. Push Rod

A. Brake Pedal Free Play
B. Locknut

Brake Pedal Free Play
Standard : 10 — 20 mm

®{ oosen the lockni: and turn the push rod to obtain
the correct amouni of free play.

e Tighten the locknu:.

®Check for brake d-ag und braking effectiveness,

" WARNING '

Olncorrect adjustment with insufficient free play can
cause braking heating and drag. Skidding and loss of
control may result.

Master Cylinder Removal
#Remove the followi y.
Front Bar Compaizent
Front Fender Uppe:
Frant Fender Upp.v Stay
Front Fender Inrer Upper (Rubber Sheet)
Brake Pipe Nipple
Brake {lose Banju Gols
Brake Pedal Brackivr Mounting Bolts
Master Cylinder Mounting Bolts

A. Master Cylinder Mounting Bolts
B. Pedal Bracket Mounting Bolts
C. Brake Hose Banjo Bolts

D. Brake Pipe Nipple

®mmediately wipe up any brake fluid that spills.

{CAUTION]

OBrake fluid quickly ruins painted surfaces; any spilled
fluid should be completely wiped up immediately.

®Install the brake pedal bracket mounting bolts tempo-
rarity.

Master Cylinder Installation
®lUse a new flat washer on each side of the brake hose
fitting,
e Torque the following.
Brake Pipe Nipple
Brake Hese Banjo Bolts
#Bleed the brake line after master cyiinder installation.
®Check that the brake line has proper fluid pressure and
no fluid leakage.

Master Cylinder Disassembly

®Push the pisions in all the way with a screwdriver and
remove the piston stop bolt.

®Remove the retainer with the circlip pliers (special
tool: P/N 57001-143) and remove the pistons.

CRemove the pistons by lightly applying compressed air
to where the brake pipe fits into the cylinder.



A. Dust Cover E. Secondary Cup

B. Retainer F. Primary Cup
C. Pistons G. Piston Stop Bolt
D. Springs H. Master Cylinder

A. Be careful of the secondary cup direction.

Master Cylinder Assembly

®Before assembly, clean alb parts including the master
cylinder with brake fluid or alcohol, and apply brake
fiuid to the removed parts and the inner wall of the

cylinder.
gCAUTIDN

OUse only brake fluid, isopropyl alcohol, or ethyl
alcohol, for cleaning brake parts. Do not use any other
fiuid for cleaning these parts. Gasoline, motor cil, or
any other petroleum distillate will cause deterioration
of the rubber parts, Oil spilled on any part will be
difficult to wash off completely, and will eventually
deteriorate the rubber used in the brake.

®Push the pistons in all the way with a screwdriver and
install the piston stop bolt.
®Torque the following.
Piston Stop Bolt
Reservoir Clamp Bolt
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Master Cylinder Inspection

eCheck that there are no scratches, rust ot pitting on the
inside of the cylinder and on the outside of the piston,

*1f the cylinder or piston shows any damage, replace
them.

®]nspect the primary cups and secondary cups.

*1f a cup is worn, damnaged, softened (rotted}, or swol-
len, replace it.

*If fluid leakage is noted at the brake push rod, the
secondary cup of the rear piston should be replaced.

®Check the dust cover for damage.

*|f it is damaged, replace it.

e Check that the relief and supply ports are not plugged.

*if the small relief port becomes plugged, the brake
shoes will drag on the drum. Blow the ports clean with
compressed air.

#®Check the piston return springs for any damage.

*|f the spring is damaged, replace it,

-----------------------------------------------------------------------------

.............................................................................

Brake Hose and Pipe Inspection

®The high pressure inside the brake line can cause fluid
to leak or the hose to burst if the line is not properly
mainiained. Bend and twist the rubber hose while ex-
amining it.

*Replace it if any cracks or bulges are noticed.

®The metal pipe will rust if the plating is damaged.

wReplace the pipe if it is rusted, cracked (especially
check the fittings), or if the plating is badly scratched..

Brake Hose and Pipe Replacement

®To remove the metal pipe, unscrew the metal pipe
nipple and pull out the retainer,

A. Metal Pipe Nipple

B. Retainer
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#Remove the foitluwing to replace the metal pipes for
the rear brakes.
Plate (under the seat)
Foot Platform Center Plate
Front Fender Lower {only for the frant pipe)
Fuel Tank {only for the rear right pipe)

OTo remove the rear right pipe from the frame, move
the pipe forward until the rear end of it clears the
frame pipe, back .. so that the rear end is run through
under the frame pipe, and turn it clockwise. Then pull
the front end of rhe pipe to the front right side of the
frame.

A. Front Pipe
B. Rear Left Pipe

A. Rear Right Pipe B. Frame Pipe

®|mmediately wipe up any brake fluid that spills.

{CAUTION §

CBrake fluid quickly ruins painted surfaces; any spilled
fluid should he completely wiped up immediately.

#The metal pipes at the brake panels are not identical to
each other.
Left side pipes: marked white.
Right side pipes: marked yellow.
OConnect the marked end of each pipe to the brake
panel {wheel cylinder),
eUse a new aluminum washer for each side of the hose
fittings.
®Torgue the following.
Brake Hose Banjo Boits
Brake Pipe Nipples
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Brake Drums

Brake Drum Removal
# Remove the following.
Wheel
Cotter Pin
Axle Nut
oLoosen the rear axle nut, while applying the brake, and
release the brake.

8. Cotter Pin

A, Axle Nut

Brake Drum

#The rear brake drum is press-fitted on the axle. Use
the brake drum remover and the rator puller (special
taols) 1o remave it.

oMount the brake drum remover on the drum studs with
the stud nuts and washers {parts in the remover set).



A. Rotor Puller: 57001.1099 or 1216
B. Brake Drum Remover: 57001-1260
C. Stud Nut

D. Washer

CBrake linings contain asbestos fiber. Inhalation of
ashestos may cause serious scarring of the lungs and
may promote other internal injury and illness, includ-
ing cancer. Observe the following precautions when
handling brake linings:

1. Never blow brake lining dust with compressed air.

2. If any components are to be cleaned, wash them
with detergent, then immediately discard the
cleaning solution and wash your hands.

3. Do not grind any brake linings material unless a
ventilation hood is available and properly used.

Brake Drum Installation

#0bserve the following procedure to install the rear
brake drum. Replace the drum with a new one if its
maximum press-fitting force: (torque) is less than the
specifted value. B

OMount the brake drum holder {special tool) securely to
the drum studs with the wheel nuts.

OUsing the brake drum pusher (special tool), drive the
drum on the ax!e until the pusher stops.

A. Brake Drum Holder: 57001-1259
B. Brake Drum Pusher: 57001-1261

BRAKES 11-11

oApply a molybdenum disulfide lubricant {(grease or oil
type, either will do) to the threads and the seated face
of the axle nut.

ODrive the drum further using the axle nut and washer
instead of the pusher until the drum stops. At this
time, use a torgue wrench to turn the axle nut. Note
the driving force (torque) of the nut.

#The drum must be press-fitted on the axle. If the
maximum torque for driving the nut is less than the
service limit, the drum will not be tight enough and
must be replaced.

Drum Press-fitting Force {Torque)
Service Limit: 20 N-m {2.0 kg-m, 14.5 ft-Ib)

#If the maximum torque for driving the nut is more
than the service limit, retighten the nut to the specified
torque.

©Remove the brake drum holder,

® Apply a high-temperature grease to the following.

Front Drum Grease Seaj Lips
®Torque the following.
Axle Nuts

® Do not press the drum bolts out.

*if the drum bolt is damaged, replace the drum and
bolts as a unit.

Brake Drum Wear

®Measure the inside diameter of the drum at several
points.

*If any measurement is greater than the service limit,
replace the drum.

*1f the drum is worn unevenly or scored, lightly turn the
drum on a brake drum lathe or replace it. Do not turn
the drum beyond the service {imit.

Brake Drum Inside Diameter

Standard: 180.00 — 180.16 mm
Service Limit: 180.75 mm
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Brake Panel Assemblies

.............................................................................

Brake Panel Removal
®Remove the following,
Brake Drum

OBrake linings contain asbestos fiber. Inhalation of
ashestos may cause serious scarring of the Jungs and
may promote other internal injury and iliness, includ-
ing cancer. Observe the following precautions when
handling brake linings:

1. Never biow brake lining dust with compressed air.

2. if any components are to be cleaned, wash them
with detergent, then immediately discard the
cleaning solution and wash your hands.

3. Do not grind any brake lining material unless a
ventilation hood is available and properly used.

Brake Shoe Springs
Brake Shoes
OPush the shoe hold-down spring and twist the pin to
remove them.

NOTE

OHold the brake shoes with a clean cloth to protect the
linings from grease or dirt.

Brake Panel Mounting Bolts
Brake Pane!

Front:

C. Panel Mounting Bolts

A. Hold-down Spring
B. Pin

Rear:

A. Hold-down Spring
B. Pin

C. Panel Mounting Boits

#Remove the following if the brake panel or brake
wheel cylinder is to be free from the brake pipe.
Brake Pipe Nipple
Brake Hose Retainer
almmediately wipe up any brake fluid that spills.

{cAuTION]

OBrake fluid quickly ruins painted surfaces; any spilied
fluid should be completely wiped up immediately.

C. Wheel Cylinder

A. Brake Pipe Nipple
B, Retainer

®Remave the following for the rear brake panel removal.
Cotter Pin
Clevis Pin
Parking Brake Lever Linkage
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A. Parking Brake Lever Linkage A. Original Position

#®Torque the following.
Wheel Cylinder Mounting Bolts
Brake Panel Mounting Bolts
Brake Pipe Nipple

Brake Panel Installation

#Set the brake shoe clearance adjuster so that the drum
can be re-installed on the panel assembly,

OFront brake; turn one of the wheel cylinder ends while . : :

A . . Apply a high-temperature grease to the following.

pushing it in. Keep the other end from turning until gfalte Pagel an derake Slfoe Contact Points g
both the ends of the pistons are back in the cylinder Wheel Cylinder Piston Ends
completely. Brake Shoe Anchor Ends

: Rear brake only:

Shoe Clearance Adjuster Pivois

Shoe Clearance Adjuster and Shoe Contact Points

A, Hold the end,
B. Turn the end back to the original position.

ORear brake; pry the ratchet lever with a screwdriver to
reset the shoe clearance adjuster in its original position. A. Apply grease.

A. Pry the ratchet lever. A. Apply grease,
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#Bleed the brake line after drum instaliation. Front:

®Check the brake system to be sure there is adequate
braking power. Also be sure there is no brake drag, or
fluid leakage.

©Do not attempt ta drive the vehicle until a complete
brake pedal motion is obtained by pumping the brake
pedal until the brake shoes contact the drum operating
the shoe clearance adjuster until brake shoe to brake
drum contact is made. The brake will not function
on the first application of the pedal if this is not done.

® Adjust the parking brake.

A. Dust Cover C. Cup
B. Piston D. Shoe Clearance Adjuster
Rear:

Whee! Cylinder Assembly

eBefore assembly, ciean all parts including the wheel
cylinder with brasc fluid or alcohol, and apply brake
fluid to the removed parts and the inner wall of the

cylinder.
{CAUTION ] i,

oUse only brake fluid, isopropyl alcohol, or ethyl
alcohol, for cleaning brake parts. Do nat use any other
fluid for cleaning these parts. Gasoline, motor cil, or
any other petroleum distillate will cause deterioration
of the rubber parts. Oil spilled on any part will be
difficult to wash off completely, and will eventually
deteriorate the rubber used in the brake.

A. Dust Cover C. Cup
B. Piston D. Spring
Wheel Cylinder Inspection
®Check that there zre no scratches, rust or pitting on the Brake Shoe Lining Wear
inside of the cylinder and on the outside of the piston. ® Mcasure the {ining thickness at several points.
*If the cylinder or p'ston shows any damage, replace the o
cylinder.

elnspect the cups.

*If a cup is worn, damaged, softened (rotted), or swol-
len, replace the cyiinder.

*{f fluid leakage is noted at the dust covers, the cylinder
should be replaced 1o renew the cup.

®Check the dust covers for damage.

*If there are damaged, replace the cylinder.

®Check the spring for any damage.

*1f the spring is damaged, replace the cylinder.

Front hrake only:
#Check the brake shoe clearance adjuster for damage.
*If it shows any dam ige, replace the cylinder.




NOTE

CThrough the inspection hole on the brake panel,
inspect the rear brake shoe lining thickness.

A. Rubber Cap

B. Inspection Hole

Brake Shoe Lining Thickness

Standard:
Service Limit:

45 mm
1.0 mm

*If any measurement “is less than the service limit,
replace both shoes as a set.

*1f the lining thickness is greater than the service limit,
do the following before installing the shoes.

#File or sand down any high spots on the surface of the
lining.

elUse a wire brush to remove any foreign particles from
the lining.

eWash off any oil grease with an oilless solvent.

fCAUTION]

CDo not use a solvent which will leave on oily residue or
the shoes will have to be replaced.

Brake Shoe Spring Inspection

®Visually inspect the brake shoe springs for breaks or
distortion.

*If the springs are damaged in any way, replace them.

BRAKES 11-156
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Parking Brake Lever and Cables
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Parking Brake Lever Travel Adjustment

®Check parking brake lever travel.

CPush the parking brake lever forward slowly all way.
Count the number of notches (clicks) during lever
travel. -

* [f lever travel is not correct, adjust it.

. Locknut

A. Parking Brake Lever Fravel
B. Adjusting Nut

Parking Brake Lever Travel
Standard: 6 — 10 notches
{clicks) at 200 N (20 kg)

®Release the parking brake and return the lever to its
rest position.

®| oosen the locknut and turn the adjusting nut to
obtain the correct amount of iever travel.

®Tighten the locknut.

NOTE

Off the parking brake lever travel cannot be adjusted by
using the adjusting nut at the lever, use the adjusters at
the rear brake panels and then at the equalizer. Do not
forget to adjust both the left and right cables evenly
and keep the equalizer horizontal, and then securefy
tighten the adjuster mounting nuts.

A. Adjuster

B. Mounting Nuts
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A. Adjuster C. Equalizer
B. Mounting Nuts

®Check for brake vrag and braking effectiveness.

- WARNING '

Clneorrect adjustment with insufficient free play can
cause brakes to cverheat end drag. Skidding and toss
of control may result.

Parking Brake Cable Inspection

eWith the cable < -connected at both ends, the cable
should move freehs within the cable housing.

*|f the cable does not move freely after lubricating, or if
the cable is fraycd, or if the cable housing is kinked,
replace the cable.

Cable Inspection

Parking Brake Cable Lubrication

®Whencver the cable is removed and in accordance with
the Periodic Maintenance Chart, lubricate the cable
(see Appendix chapter).

OLlubricate the cable by seeping the oil between the
cable and cable housing.

Cable Lubrication {with Plastic Bag}
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Suspension
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Shielded Side

\\
Shielded Side

M : Apply molybdenum disulfide grease.

T1: 34 N-m (3.5 kg-m, 25 ft-lb)
T2: 44 N-m {4.5 kg-m, 33 ft-ih)
T3: 98 N-m {10.0 kg-m, 72 ft-lb)



----------------------------------------------------------------------------
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Strut (Front Shock Absorber) Removal
®Remove the following,
Front Fender Upper
Front Wheel
®Hold the front brake drum and panel assembly in their
position.
®Remove the following.
Strut Mounting Bolts and Nuts
Strut (Front Shock Absorber)
Brake Hose Clamp

A. Strut
B. Mounting Nuts

C. Mounting Bolts
D. Brake Hose Clamp

Strut (Front Shock Absorber) Installation
e®Torque the following.

Strut Upper Mounting Nuts

Strut Lower Mounting Bolts

Rear Shock Absorber Removal
® Remove the following.
Cargo Bed
Rear Wheel
Rear Fender
e&Hold the rear brake drum and panel assembly in their
position.
e Remove the followlng,
Shock Absorber Mounting Bolts and Nuts
Rear Shock Absorber

SUSPENSION 12-3

A. Rear Shock Absorber

Rear Shock Absorber Installation
sTorgue the following.
Rear Shock Absorber Upper Mounting Boit
Rear Shock Absorper Lower Mounting Bolt

Shock Absorber Inspection

*|f oil leakage is noted at the top of the shock absorber
dampet unit, the shock absorber should be replaced to
renew the oil seal.

#Visyally inspect the rubber bushings in the upper and/
or lower mountings of the shock absorber.

*Jf they are worn, cracked, hardened, or otherwise
damage, replace them with new ones.

Suspension Arms
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Front Suspension Arm Removal
¢Remove the following.
Front Wheel .
®Hold the front brake drum and panel assembly in its
position.
®Remove the following.
Cotter Pin
Suspension Arm Joint Nut
Suspension Arm Joint from Knuckle
o|nstall a suitable nut on the stud of the joint and tap
the nut 1o free the joint from the Knuckle.
Suspension Arm Pivot Bolts and Nuts
Front Suspension Arm
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C. Joint Nut
D. Cotter Pin

A. Front Suspensm@Arrﬁ '
B. Pivot Bolts

Front Suspensior Arm [nstallation

#Clean the tapered portion of the suspension arm joint
and the tapered hole of the steering knuckle, or the
tapers will not fit :nugly.

#When the suspension arm pivot bolts are tightened,
install the arm joint to the steering knuckle to position
the arm within its operating range,

®Torque the following.

Front Suspensior Arm Pivot Bolts
Front Suspension Arm Joint Nut

Rear Suspension Arm Removal
®Remove the follow ng.
Cargo Bed
Rear Wheel
Rear Fender
Rear Brake Drum
Rear Brake Panel Assembiy
OFree the brake hosc and the parking brake cable from
the suspension arm
s Hold the suspension arm in its position.
®Remove the following,
Shock Absorber Mounting Bolts and Nuts
Rear Shock Absoroer
Suspension Arm Pivot Bolt and Nut
Rear Suspension Arm

. .' ( o ‘ % 2
A. Rear Suspension Arm C. Paking Brake Cable
B. Pivot Bolt D. Brake Hose

Rear Suspension Arm Instaliation L

®install the rear suspension arm pivot nut and position
the arm within its operating range. Using a rope to
keep the inside distance between the bolt holes of the
shock absorber mounts between 315 mm and 320 mm,

A. Shock As.o er Mounts
B. 315 — 320 mm

¢ Tarque the following.
Rear Suspension Arm Pivot Bolt

OApply a molybdenum disulfide grease to the following,
Pivot Bolt Seating Surface and Threads
Pivot Nut Threads

Suspension Arm lnspection

®Visually inspect the suspension arm for breaks or
distortion.

*[f the suspension arm is damaged in any way, replace
it.

®Remove the parts (wheel, drum, shock absorber, etc.)
to allow the suspension arm to swing freely by hand.

eSwing the suspension arm up and down to check for
abnormal friction, ‘

#*if abnormal friction is felt, the rubber bushing may be
damaged. Remove the suspension arm to check for
rubber bushing damage.

®Check the rubber bushings in the pivots.

*Replace any bushings that are worn, cracked, hard-
ened, or otherwise damaged.
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Steering
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T1: 34 N-m (3.5 kg-m, 25 ft-lb)
T2: 38 N-m (4.0 kg-m, 29 t-ib}
T3: 49 N-m {5.0 kg-m, 36 ft-b}
T4: 52 N-m {6.3 kg-m, 38 fr-lb)
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STEERING 13-3

Specifications
item Standard
Steering wheel free play 0—20mm
Tie-rod length {distance between groove and locknut} 13mm
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Steerlng Wheel and Mam Shaft Assembly

Steering Wheel Free Play Inspection

®Check steering wheel free play.

O3Set the vehicle’s front tires straight ahead. Gently turn
the steering wheel left and right. The steering wheel
free play is the amount of travel in the steering wheel,
before the front wheels are turned.

Steering Wheel Free Play

1. Steering Wheel! Free Play

Steering Whes! Free Play

Standard: 0 —20 mm

*|f steering wheel free play is not correct, inspect the
foliowing.

Steering Wheel Mounting Nut
Intermediate Shaft Clamp Bolts
Steering Gear Assembly Mounting Bracket Bolts
Steering Gear Assembly Mounting Rubber Dampers
Tie-rod End Nuts
Steering Gear Preload Adjustment

*If the above bolts and nuts are tightened firmly, damp-
ers are in good condition, and the preload is adjusted
correctly, the steering gear assembly is damaged and
should be replaced as a unit.

Steering Wheel and Main Shaft Removal
®Remove the following if the steering main shaft is to be
disassembled.
Steering Wheel Cap
Steering Wheel Mounting Nut and Lockwasher
Steering Wheel

A. Steering Wheel C.Cap
B. Mounting Nut

®Remove the following.
Dust Boot Lower Clamp
Intermediate Shaft Lower Clamp Bolt
Front Fender Upper
Main Shaft Bracket Mounting Bolts
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A. Intermediate Shaft " D. Main Shaft Bracket
B. Clamp Bolt E. Mounting Bolts
C. Dust Boot Clamp

®Remove the following to disassemble the steering main
shaft.
Dust Boot Clamp
Dust Boot
Intermediate Shaft Clamp Boit
Intermediate Shaft
Dust Covers
Circlips and Washers
Main Shaft
Main Shaft Bushings and Bracket

Steering Wheel and Main Shaft fnstallation
® Apply grease to the following.
Main Shaft Bushings
{inside Surface and Flanged End)
Dust Cover Lips

w e d ol

A. Apply grease, C. Bushing
B. Dust Cover

eConnect ithe intermediate shaft to the main shaft and
the steering gear pinion in any position. Mount the
steering wheel on the main shaft temporarily.
#Perform the following,
Steering Wheel Centering
o Torque the following.
Steering Wheel Mounting Nut

Steering Wheel Centering

#®Test ride the vehicle.

*|f the steering wheel is not straight when the vehicle is
traveling in a straight line, perform the following proce-
dure.

®Check the tie-rod length and adjust it if necessary.

#Remave the cap and loosen the steering wheel mount-
ing nut.

A. Steering Wheel Mounting Nut

®Push the vehicle in a straight line but not ride, and stop
it without turning the steering wheel.
® Remount the steering whee! so that it is straight ahead.
®Torgque the fallowing.
Steering Wheel Mounting Nut
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Steering Gear Assembly
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Steering Gear Assembly Removal
® Remove the following,
Front Fender Lower
Front Wheels
Cotter Pins
Tie-rod End Nuts
Tie-rod Ends from Steering Knuckles
Clnstall a suitable nut on the stud of the tierod end

joint and tap the nut to free the joint from the knuck-
le.

!_mumuf

ODo not loosen the tie-rod end locknuts, or the toe-in of
the front will be changed.



A f@rﬂd End ) :
C. Locknut )

B Tie-rod End Nut

Steering Gear Asseinbly Bracket Bolts
Steering Gear Assembly and Brackets

A Steering Gear Assembly
B. Mounting Bolts

Rubber Dampers
Strip

C. Brackets

Dust Boot at Pinion Shaft Housing

A. Rubber Dampers
B. Dust Boot

STEERING 135

Steering Gear Assembly Instailation
#Perform the following.
Steering Gear Preload Adjustment
#lnstall the dust boot to the pinion shaft housing so that
the hole of the boot is the rear side.

A. Rear 8. Hole

o(Clean the tapered portion of the tie-rod end joint and
the tapered hole of the steering knuckle, or the tapers
will not fit snugly.

A. Clean here.

®Torque the follewing.
Steering Gear Assembly Bracket Bolts
Tie-rod End Nuts
®Check the following.
Tie-rod Length
Toe-in of Front Wheels

Steering Gear Preload Adjustment

®| oosen the locknut.

eTighten the rack guide spring cap to 6.9 N-m (0.70
kg-m, 61 in-Ib) of torque.

®Return the cap 60 — 70° back.
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8 Torque the following.
Rack Guide Spring Cap Locknut
OTighten the locknut while preventing the cap from
turning,

Steering Gear Preicad

. Pinion

. Rack

. Rack Guide
. Spring

Cap

. Locknut
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Tie-rod Length Adjustment

eCheck the length of the tie-rod distance between the
rod groove and the locknut. This distance should be
the specified value for both the left and right tiexods.

Tie-rod Length (distance between groove and locknut}
Standard: 13 mm

C. Tie-rod Length

A. Groove
B. L.ocknut

*If it is not, adjust the tie-rod length.

®Loosen the locknut and turn the adjusting rod to
achieve the specified value.

*Torque the following.
Tie-rod End Lockrut(s)

Dust Boot Inspection

®Visually inspect the dust boots at both the ends of the
steering gear assembly.

*|f there is any signs of deterioration, cracks, or damage
replace the steering gear assembly

A. Dust Boots

Steering Knuckles
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Steering Knuckie Removal
®Remove the following.
Front Wheel
Front Brake Drum
Front Brake Panel Assembly
(with Brake Pipe and Hose}
Cotter Pins
Tie-rod End Nut _
Suspension Arm Joint Nut
Suspension Arm Joint and Tie-rod End from
Steering Knuckle
Olnstall a suitable nut on each stud of the tie-rod end
joint and the suspension arm joint. Tap the nut to free
each joint from the knuckle,

{CAUTION}

ODo not ioosen the tie-rod end locknut, o ths toe-in of
the front wheels wilf be changed.




A, Steering Knuckle D, Strut Lower Mounting Bolts

B. Tie-rod End Nut and Nuts
C. Joint Nut E. Brake Hose Clamp

Strut Lower Mounting Bolts and Nuts
Brake Hose Clamp
Steering Knuckle

Steering Knuckle Instalfation

®Clean the tapered portions of the suspension arm joint
and the tietod end joint and the tapered holes of the
steering knuckle, or the tapers will not fit snugly.

A, Clean here.

#®Torgue the following,
Strut Lower Mounting Bolts
Suspension Arm Joint Nut
Tie-rod Cind Nut

®Check the following.
Toe-in of Front Wheels
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Exploded View
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A : Apply adhesive agent.

T1: 26 N-m {2.7 kg-m, 19.5 ft-ib)
T2: 27 N-m {2.8 kg-m, 20 ft-Ib)
T3: 44 N-m (4.5 kg-m, 33 ft-Ib)
T4: 69 N-m (7.0 kg-m, 51 ft-lb}

1. Front Guard
2. Main Frame
3. Rear Bottom Sub-frame

4, Rear End Sub-frame
5. Rear Right Sub-frame
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T1: 26 N-m (2.7 kg-m, 19.5 ft-(b}
T2: 27 N-m {2.8 kg-m, 20 ft-Ib}
T2: 44 N-m {4.5 kg-m, 33 ft-{b)



FRAME 145




14-6 FRAME

R L T T S L RIS

Seat
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Seat Removal
®Remove the following.
Clips
Seat Retaining Pins
Seat

A, Seat
B. Retaining Pins (both left and right sides)

Cargo Bed

aer e Y N T F IR RN E T P IR PN Y AL

Cargo Bed Removal
e Unlock the front hooks of the cargo bed.
s Remove the following.
Tail{Brake light Assembly Bracket Mounting Bolts
Tail/Brake Light Assembly with Bracket
Cargo Bed Mounting Bolts and Nuts
Cargo Bed
OTo prevent damage to the tailfbrake light assembly,
remove it before removing the cargo bed.

A, Cargo Bed
B. Front Hook (both left and right sides)

A. Mounting Bolts B. Tail{Brake Light Assembly

Cargo Bed Installfation
®install the rubber dampers to the bottom of the cargo
bed if they were removed.

A. Rubber Dampers

T P P T E R e ]

Front and Rear Bar Components

----------------------------- L T P L N R Y ]

Front Bar Component Removal
#Remove the following.

Upper Mounting Bolts

{connecting to Rear Bar Component)

Spring Bands

Pust Covers
#Disconnect the headlight leads.
®Remove the following.

Lower Mounting Bolts

Front Bar Component



A. Front Bar Component
B. Upper Mounting Bolts

A. Spring Bands

B. Dust Cover (marked 1493)
C. Dust Cover (marked 1492)
D. Headtight Lead

E. Lower Mounting Bolts

Front Bar Component Installation
®Torque the following.
Lower Mounting Bolts
Upper Mounting Bolts
¢ Adjust the following.
* Headlight Beam

Rear Bar Component Removal
®Unlock: the hooks at the front of the cargo bed.
®Remove the following if the rear bar component is to
be disassembled, '

Screen Lower Mounting Bolts

Seat Back Mounting Bolts -

Seat Back e

Seat Belt Mounting Botts

SeatBelts

Side Bar Mounting Bolts

Left and Right Side Bars

Cargo Bed Front' Hook Mounting Bolts

Cargo Bed Front Hooks
®Remove the following.

Upper Mounting Bolis

{connecting to Front Bar Component)

Screen {if its lower mounting bolts were removed)

Lower Mounting Bolts

Side Bar Lower Mounting Bolts

{if the side bars are installed)

FRAME 14-7

Front and Rear Bar Components

6. Side Bar (Right)
7. Seat Belt (Buckle)
8. Seat Belt (Latch)
9. Seat Back

1. Front Bar Component
2. Rear Bar Component
3. Screen

4, Cargo Bed Front Hook
5. Side Bar (Left)

Rear Bar Component Installation
#Torque the following.
Lower Mounting Bolts
Upper Mounting Bolts
Side Bar Upper and Lower Mounting Bolts
{10 mm diameter)
Seat Belt Mounting Bolts

NOTE

OThe seat belt sets for the operator and the passenger
are identical.
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Frant Fender Assembly

------------------------------------------ mEsCEtGSENEuNaEEEsesvEEsRiRAREESEy

Frant Fender Upper Remaval

® Disconnect the electrical wiring connectors.
Light Switch Lead Connector
Speedometer Lead Connector
Horn Button Lead Connectors

® Remove the following.
Front Bar Compenent
Differential Shift Lever Case Mounting Bolts
Speedometer Cable from Speedometer
Flap Mounting Screws
Left and Right Flaps
Front Cover Mounting Bolts
Front Cover
Front Fender Upper Mounting Screws
Front Fender Upper

A.. F;dnt Fender U;::ber
B. Front Cover

A Front Fender Upper
B. Differential Shift Lever Case Mounting Bolts

Frant Fender Upper Installation

® Replace the adhesive 1apes an the stay with new anes if
they have lost their adhesion or they have been dam-
aged.

A. Say B. Adhesive Tapes
®Stick the seal trimming back on the mamtenance cover

with an adhesive sealant.” The énds of the tnmmmg
should fit flush with each ather. :

Front Fender Lower Removal

® Remove the following.
Steering Wheel and Main Shaft Assembly
Front Bar Component
Front Fender Upper
Front Fender Upper Stay
Front Fender Inner Upper {Rubber Sheet)
Throttle Cable from Throttle Pedal

e Disconnect the following.
Brake Light Switch Leads

® Remove the following,
Brake Pedal Bracket Mounting Bolts
Master Cylinder Mounting Bolis

OHold the master cylinder in its position with a rope to
prevent brake pipe damage.

A. Brake Pedal Bracket Mounting Bolts
B. Master Cylinder Mounting Bolts

Brake Peda! Bracket
Clamps
{connecting Front Fender Inner Left and Right to
Front Fender Lower) '
Front Fender Lower Mounting Bolts
Front Fender Lower -



A. Frdnf Fender Léwar
B. Clamps (left : 2 and right : 1)

Front Fender Lower Installation
® Adjust the following.

Throttle Pedal Free Play

Brake Pedal Free Play

Brake Light Switch

Front Fender Inner Upper Removal
#Remove the following.
ront Bar Component
Front Fender Upper
Front Fender Upper Stay Mounting Bolts
Front Fender Upper Stay
Clamps
(connecting Inner Upper to Inner Left and Right,
and to Front Fender Lower)
Front Fender Inner Upper (Rubber Sheet)

- S oo
A. Front Fender Inner Upper {Rubber Sheet)
B. Front Fender Inner Left (Rubber Sheet)

C. Front Fender Inner Right (Rubber Sheet)

Front Fender Inner Left and Right Removal
®#Remove the following.
Maintenance Coaver on Frant Fender Upper
Front Whee!
eHold the front brake drum and panel assembly in their
position,

FRAME 148

#Remove the following.
Strut {Front Shock Absorber) Lower Mounting Bolts
and Nuts
Brake Hose Clamp
Strips
Clamps
Screws, Washers, and Brackets
eDisconnect the brake hose from the pipe io free the
front fender inner left or right.
Olmmediately wipe up any brake fluid that spills.

{CAUTION

OBrake fluid quickly ruins painted surfaces; any spilled
fluid should be completely wiped up immediatety.

Front Fender Inner Left or Right (Rubber Sheet)

. Front Fender Inner Left {Rubber Sheet)
. Screw and Washer

. Screws and Brackets

. Screw

, Clamp and Washer

. Clamp

. Strip

OmMmM3a O o



14-10 FRAME

A. Front Fender Inner Left and Right Stays
B, Mounting Bolts

®Bleed the brake line after installation.

A. Front Fender Inner Right {Rubber Sheet)
B. Screw and Washer

‘C. Screws and Brackets

D. Screw

E. Clarmp and Washer

F. Clamp

G. Strip

Front Fender Inner Left and Right Instaflation
®The front fender inner left and right are identical,
®Torque the following.

Stay Mounting Bolts {if removed)

Strut Lower Mounting Bolts

Brake Pipe Nippie
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.G : Apply liquid gasket.
O : Apply oil.

T1: 12 N-m {1.2kg-m, 104 in-lb)
T2: 14 N-m {1.4kg-m, 10.0 ft-Ib)
T3: 68 N-m {7.0kg-m, 51 fi-ib)

T4: 4.9 N-m (0.50kg-m, 43 in-ib)

. Regulator/Rectifier I
. IC lgniter t
. lgnition Coils

. Spark Plug ’

. Alternator Stator
. Alternator Rotor |
. Pickup Coil [~
. Starter Motor Relay

. Starter Motor

. Light Switch

. Ignition Switch

. Horn

. Diode

. Horn Button

. Warning Buzzer

. Starter Circuit Relay

O 00 ~d O Lh B W R —
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Horn Button

Light Switch

Ignition Switch

Warhing Lights

Speed Sensor (in Speedometer. Unit)
Warning Buzzer

Brake Light Switch

Fuse {Radiator Fan)

Fuel Pump Relay

. Fuel Pump

. Spark Plugs

. Fuses {Main and Accessory}
. Battery

Starter Motor Relay

. Starter Circuit Relay

. lgnition Coils

. Diode

. Parking Brake Light Switch
. Ground Lead

Coolant Temperature Switch {110°C)

. 1C Igniter

. Regulator/Rectifier
. Starter Motor

. Alternator

. Pickup Coil

. Oil Pressure Switch
. Neutral Switch’

. Reverse Switch

. Horn

. Radiator Fan

. Radiator Fan Switch {97°C)



Wiring Diagram
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Standard

Service Limit

Battery:
Electrolyte level
Specific gravity
Charging System:
Regulator/rectifier output voltage
Alternator stator coil resistance
Ignition System:
Ignition coil:
Arcing distance
Primary winding resistance
Secondarv windina resistance

Spark plug:
Standard:
us
Other than US
Option {during hot weather):
us
Other than US
Gap

Pickup coil resistance
Electric Starter System:
Starter motor: Carbon brush length
Commutator diameter

Switches:

Brake light switch

Fanswitch: OFF - ON
ON ~ OFF

Coolant

temperature switch:

OFF -~ ON
ON - OFF

Between upper and lower levels
1.265 @20°C (B8°F)

Battery voltage — 15 V
03-06¢8

7 mm or more {3-needie method)
23-350
12 — 18 kO

NGK D6EA or ND X20ES-U
NGK DRGEA or ND X20ESR-U

NGK D7EA or ND X22 ES-U
NGK DR7EA or ND X22ESR-U
0.6 - 0.7 mm

390 - 590 @

12.0 — 126 mm
28 mm

ON after 10 mm pedai travel
94 — 100°C (201 — 212°F)
84°C (183°F)

107 — 113°C (225 — 235°F)
103°C (217°F)
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Rotor Puller: 57001-1258

----------------------------------------------------------------------------

Along with common hand tools, the following more
specialized tools are required for complete electrical
system servicing.

Hand Tester: 57001-983
Rotor Puller Adapter: 57001-1279

&

NOTE
oThe flywheel holder (PN 57001-1313) can be used
Spark Plug Wrench: 57001-1024 instead of the rotor holder (PN 57001-1248].
Coil Tester: 570011242 s eereeereaseenns vererrmsrerenes reteperraernanmeeranernees

Rotor Holder: 57001-1248
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Precautions
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There are numbers of important precautions that are
musts when servicing electrical systems. Learn and
observe all the rules below.

ODo not reverse the battery lead connections, This will
burn out the diodes in the electrical parts.

GAlways check battery condition before condemning
other parts of an electrical system. A fully charged
battery is a must far conducting accurate electrical
system tests,

OThe electrical parts should never be struck sharply, as
with a hammer, or allowed to fall on a hard surface.
Such a shock to the parts can damage them,

CTo prevent damage to electrical parts, do not discon-
nect the battery leads or any other electrical connec-
tions when the ignition switch is on, or while the
engine is running.

OBecause of the large amount of current, never keep the
ignition switch turned to the start position when the
starter motor will not turn over, or the current may
burn out the starter motor windings.

©Do not use 2 meter illumination bulb rated for other
than voltage or wattage specified in the wiring diagram,
as the meter panel could be warped by excessive heat
radiated from the bulb.

CTake care not to short the leads that are directly
connected to the battery positive (+} terminal to the
chassis ground.

0Troubles may involve one or in some cases all items.
Never replace a defective part without determining
what CAUSED the failure, [f the failure was brough
on by some other item or items, they too must be
repaired or replaced, or the new replacement will soon
fail again.

cMake sure all connectors in the circuit are clean and
tight, and examine wires for signs of burning, fraying,
eic. Poor wires and bad connections will affect elec-
trical system operation.

oElectrical Connectors

Female Connectors

Male Connectors

4 4
2
s

OColor Codes:

BK Black

BL Blue

BR Brown

CH Chocolate
DG Dark Green
G Green

GY Gray

LB Light Blue
LG Light Green
O Orange

p Pink

PU Purple

R Red

w White

Y Yellow

OMeasure coil and winding resistance when the part is
cold {at room temperature},

Precautions
Following a few simple ruies will greatly extend the
life of the battery,

OWhen the level of the electrolyte in the battery is low,
add only distilled water to each cell, until the level is
at the upper level line marked on the outside of the
battery. Ordinary tap water is not a substitute for
distilled water and will shorten the life of the battery.

oNever add sulphuric acid solution to the battery. This
will make the electrolyte solution too strong and will
ruin the battery within a very short time.

oAvoid quick-charging the battery, A gquick-charge will
damage the battery plates.

ONever let a good battery stand for more than 30 days
without giving it a supplemental charge, and never let
a discharged battery stand without charging it. If a
battery stands for any length of time, it siowly self-
discharges. Once it is discharged, the plates sulphate
{turn white), and the battery will no longer take a
charge.

oKeep the battery well-charged during cold weather so
that the electrolyte does not freeze and crack open the
pattery. The more discharged the battery becomes, the
more easily it freezes.

CAlways keep the battery vent hose free of obstruction,
and make sure it does not get pinched, crimped, or
melted shut by contact with the hot muffler, [f
battery gases cannot escape through this hose, they will
explode the battery,

ODON'T INSTALL THE BATTERY BACKWARDS.
The negative side is grounded.



Electrolyte Level Inspection

oRemove the battery.

oVisually check the electrolyte level in the battery.

*|f the level of electrolyte in any cell is below the lower
level line on the battery case, add distilled water only
to that cell,

olnstall the battery,

Battery Electrolyte Level

1. Upper Level Line
2. Lower Level Line

Battery Condition

eBefore charging, check battery condition by testing the
specific gravity of the electralyte in each cell with a
hydrometer.

Hydrometer

o ook for sediment and white suifation inside the cells
on the bottom of the plates,

ELECTRICAL SYSTEM 159

Battery Condition

2. Sediment here

1. Sulfation here.

#5ce the Battery Troubleshooting Guide in Battery Test
Charging.

*If the specific gravity is below 1.200 the battery needs
to be charged.

NOTE

CThe specific gravity of the electrofyte varies with
changes in temperature, so the specific gravity reading
must be corrected for the temperature of the electro-
Iyte. '

oCelsius: Add 0.007 points to reading for each 10°C
above 20°C or subtract 0.007 points for each 10°C
below 20°C.

OFahrenheit: Add 0.004 points to reading for each 10°F
above 68°F or subtract 0.004 points for each 10°F
below 68°F.

*|f the specific gravity of any of the cells is more than
0,050 away from any other reading, the battery will
probably not accept a charge. If it generally best to
replace a battery in this condition, 7

*|f the specific gravity of all the cells is 1.265 or more
the battery is fully charged.

Battery Initial Charging
Before being placed in service, a new battery should

be given an initial charging.

eCut off the sealed end of the battery vent hose and
remove the filler caps.

oFili each cell to the upper leve! line an the battery case
with fresh electrolyte at a temperature of 30°C (86°F)
ot fess. Let the battery stand for about 30 minutes
before charging.

_ NOTE

Off the electrolyte leve! drops, add electrolyte to the
upper level line before charging.
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& caving the caps off the cells, connect the battery to a
charger, set the charging rate at 1/10 the battery
capacity, and charge it for 10 howts. For example, if
the battery is rated at 18 Ah, the charging rate would
be 1.8 A.

OKeep the battery away from sparks and open flames
during charging, since the battery gives off an expiosive
gas mixture of hydrogen and oxygen. When using a
battery chavger, connect the battery to the charger
before tuming on the charger. This procedure prevents
sparks at the battery terminals which could ignite any
battery gases.

iCAUTIBN

ODo not use a high rate battery charger, as is typically
employed at automotive service stations, unless the
charger rate can be reduced to the level required.
Charging the battery at a rate higher than specified may
ruin the battery. Charging at a high rate causes excess
heat which can warp the plates and cause internal
shorting. Higher-than -normal charging rates aiso cause
the plates to shed active material. Deposits will accu-
mulate, and can cause internal shorting.

Olf the temperature of the electrolyte rises above 45°C
{115°F) during charging, reduce the charging rate to
lower the temperature, and increase charging time
proportionately,

8Turn the charger off, then disconnect it from the
battery. - :

oCheck battery voltage. Battery voltage should be 12
—-13V.

®Check the specific gravity of each cell with a hydrom-
eter (see Battery Condition).

*if the voltmeter or hydrometer readings are below
those specified, additional charging is necessary before
the battery can be instalied.

Battery Ordinary Charging
eRemove the batiery.

CAUTION

CAlways remove the batiery from the motorcycle for
charging. If the battery is charged while still installed,
battery electrolyte may spill and corrode the frame or
other parts of the motorcycle.

e(lean off the battery using a baking soda-and-water
solution.  The terminals must be especially clean.

olf any of the celis are low, fill them to the LOWER
level line with distilied water only. The electrolyte wil
expand during charging, and the {evel will rise.

eoConnect a charger to the battery BEFORE plugging it
in or turning it on.

Battery Charging Rate/Time Table {12 V 19 Ah)

1.265 Fully Charged
1.24 4
£ 120
]
5 116
E 1.12
P L
2 1.08 //[/HUHHLU o~ 1.065
1.04 = - - X )
| 1.00 Tt.)‘.tal.iy .dlschar ged
! at 1A charge rate et 2r0 Y 2’5 Y 218[5
T T T
at 2A charge rate ‘ I 1r0 ! 14.3
T T
at 3A charge rate 9 95§

———3= Hours of Charging Time at Rates Shown




OKeep the battery away from sparks and open flames
during charging, since the battery gives off an explosive
gas mixture of hydrogen and oxygen. When using a
battery charger, connect the battery to the charger
before turning on the charger, This procedure prevents
sparks at the hattery terminals which could ignite any
battery gases.

#Set the charge rate and time according to the battery
condition previously determined {see Battery Con-
dition), using the table.

{CAUTION

ODo not use a high rate battery charger, as is typically
employed at automotive service stations, unless the
charger rate can be reduced to the level required.
Charging the battery at a vate higher than specified may
ruin the battery. Charging at a high rate causes excess
heat which can warp the plates and cause internal
shorting. Higher-than -normal charging rates also cause
the plates to shed active material. Deposits will ac-
cumulate, and can cause internal shorting.

clf the temperature of the electrolyte rises above 45°C
{115°F) during charging, reduce the charging rate to
lower the temperature, and increase charging time
proportionately.

®Turn the charger off or unplug it, then disconnect it
from the battery.

#Check battery condition (See Battery Condition).

*|f the battery condition indicates that it is not fully
charged, additional charging time is necessary.

Battery Test Charging

®if the battery is suspected of being defective, sulfated,
or unable to take a charge, consult the table.

®To test charge a battery, perform the ordinary charging
procedure and monitor the battery voitage and other
signs as mentioned below.

*If the battery voltage suddenly jumps to over 13 V just
after the start of charging, the plates are probably
sulfated. A good battery will rise to 12 V immeditely
and then graduaily go up to 12,5 or 13 V in about 30
min to an hour after the start of charging.

Battery Troubleshaoting Guide
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*If one cell produces no gas bubbles or has a very low
specific gravity, it is probably shorted,

*|f there does not appear to be enough sediment in a cell
to short the plates, but that cell has a very low specific
gravity after the battery is fully charged, the trouble
may be that there is not enough acid in that ane cell.
In this case only, sulfuric acid solution may be added
to correct the specific gravity,

*if a fully charged battery not in use loses its charge
after 2 to 7 days; or if the specific gravity drops mark-
edly, the battery is defective. The self-discharge rate of
a good battery is only about 1% per day.

-----------------------------------------------------------------------------

Charging System

Alternator Rotor Removal
®Remove the following.
Left Engine Cover
Alternator Rotor Bolt
oHold the alternator rotor with the rotor holder {special
tool) and turn the rotor bolt clockwise to loosen it.

NOTE

OThe rotor bolt has a left-handed thread, therefore it
must be turned clockwise to remove it.

A. Alternator Rotor
B. Rotor Holder: 57001-1248

C. Turn to remove.

Good Battery Suspect Battery Action
Plates {+) chocolate color white (sulphated); + plates Replace
() gray broken or corroded
Sediment none, or small amount sediment up to plates, causing short | Replace
Voltage above 12V below 12 V Test charge

Electrolyte Level above plates

below top of plates

Fill and test charge

above 1.200 in all cells; no two

Specific Gravity cells more than 0.020 different

below 1.100, or difference of more
than 0.020 between two cells

Test charge
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Alternator Rotor
OlUsing the rotor puiler and adapter {special toois),
remove the alternator rotor.

{CAUTION

21f the rotor is difficult to remove, turn the puller using
a wrench while tapping the head of the puller with a
hammer. Do not attempt to strike the alternator rotor
itself. Striking the rotor can cause the magnets to lose
their magnetism.

A. Rotor Puller: 57001-1258
B. Adapter: 57001-1279

Alternator Rotor Installation
#Remaove the following to install the alternator rotor to
the crankshaft easily.
Starter Motor Chain Guide Bolts
Starter Motor Chain Guide
Starter Chain Sprocket {smalf)

#Clean the inside of the rotor and the end of the crank-
shaft thoroughly or the taper will not fit snugly.

®[it the rotor onto the crankshaft so that the woodruff
key fits in the groove in the hub of the rotor. At this
time, turn the starter chain sprocket (large) counter-
clockwise to fit it into the one-way clutch easily.

A. Key C. Clean here.

B. Groove

e Torqgue the following.
Alternator Rotor Bolt
cHold the alternator rotor with the rotor holder {special
taol) and turn the rotor bolt counterclackwise to
tighten it.

Alternator Stator Removal
®Remove the following.
Left Engine Cover
Lead Holder Mounting Screws
Lead Holder
Alternator Stator Mounting Bolts
Alternator Stator

A. Starter Motor Chain Guide
B. Starter Chain Sprocket (small)

C. Lead Holder
D. Pickup Coll

A_ Alternator Stator
B. Mounting Bolts



®Remove the following if the pickup coil is to be

removed.
Pickup Coil Mounting Screws
Pickup Coil

Alternator Stator Installation
#Torque the following.
Alternator Stator Mounting Bolts
® Apply liquid gasket to the following.
Grooves on Lead Grommets
inside Surface of Pickup Coil Lead Grommet

C. Alternator Stator Leads

A. Apply liquid gasket.
B. Pickup Coil Leads

®install the grommets for the alternatar stator leads and
the pickup coil leads in that order.

#[nstall the lead holder so that the stator leads and the
pickup coil leads are routed atong the left engine cover
without rising away from its inside surface.

Charging System Operational Inspection
®Check battery condition {see Battery Condition).

NOTE

OAlways check battery condition before condemning
other parts of the charging system. The battery must
be fully charged in order to conduct accurate charging
system tests,

oWarm up the engine to bring the components up to
their normal operating temperatures.

eMeasure regulator/rectifier output voltage at various

. engine speeds with the headlight turned on and then
turned off.

oConnect a voltmeter across the battery terminals.
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*The readings should show nearly battery voltage when
the engine speed is low, and as the engine speed rises,
the readings should also rise. But they must stay
within the specified range.

*|f the output voltage is much higher than the spec-
ification, the regulator/rectifier is defective, or the
regulator/rectifier leads are loose or open.

*If the output voltage does not rise as the engine speed
increase then the regulator/rectifier is defective or the
alternator output is insufficient for the loads.

Regulator/Rectifier OQutput Voltage
Battery Voltage — 15 V

Stator Coil Resistance

®Disconnect the alternator connector.

®Measure the stator coil resistance,

oConnect the multimeter between the yellow leads.
OSet the meter to x 1 £ range, anc read the meter.

Stator Coil Resistance
03-08%0

*|f the meter does not read as specified, replace the

alternator stator.

*1f the coil has normal resistance, but the voltage in-
spect showed the alternator to be defective; then the
rotor magnets have probably weakened, and the rotor
must be replaced.
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Regulator/Rectifier Inspection

The regulator/rectifier used on this vehicle is a solid-
state type. Each function can be checked separately,
but the regulator/rectifier must be replaced as a unit if
either function is faulty.

Rectifier Circuit Test:

®Disconnect the regulator/rectifier connector.

®Zero the ohmmeter, and connect it to leads from the
regulator/rectifier.

oCheck the resistance in both directions between the
leads following the table,

A. Regulator/Rectifier

*The resistance should be low in one direction and maore
than ten times as much in the other direction. If any
two leads are low or high in both directions, the
rectifier is defective and must be replaced.

Rectifier Circuit Inspection

NOTE

OThe actual meter reading varies with the meter used
and the individual rectifier, but, generally speaking the
lower reading should be from zero to the first % of the
scale.

Regulator Circuit Test:
®Disconnect the regulator/rectifier connector,
®Prepare testing tools.

Tools for Regulator Circuit Test

Test light Buibrated 12V and3 -6 W
Batteries STwo 12 V batteries
S0ne 24 V battery or two 12 V
batteries connected in series
Test wires 4 auxiliary wires

{CAUTION

OThe test light limits the current flow through the
regulator/rectifier. Do not use an ammeter or multi-
meter in its place.

Reguiator Circuit Test-1st Step:

®Connect the test light and the 12 V battery to the
regulator/rectifier as shown. Check each yellow lead.

*The test light should not go on. If goes on when any
yellow lead is tested, the thyristor is shorted; replace
the regulator/rectifier,

Connections ) ) Meter
No. Meter (+) 1o | Meter ) 10 Reading Lead Location Range
1 Y,
2 Y W/R oo Female regulator/rectifier con-
3 YZ nector
3
4 Yy BR W/R BK
5 Y2 BK x 10 Q
6 Y 0 — ¥ scale or
7 3 Y, / x 100 &
b
8 W/R Y,
9 Y, f p \
10 Y, / \
11 BK Y, oo
12 Y, Y1 Y2 Y3




Regulator Circuit Test-1st Step

Test light

Regulator/
Rectifier

12 V battery

Regulator Circuit Test-2nd Step:

#Connect the test light and the 12 V battery in the same

~manner as specified in the "Regulator Circuit Test 1st
step.”’

®Apply 12 V to the voliage monitoring lead. Check
each yellow lead.

*The test light should not:go on. if it goes on when any
vellow lead is tested, the control circuit in the regula-
torfrectifier is damaged; replace the regulator/rectifier.

Regulator Circuit Test-2nd Step

Regulator/
Rectifier

g
!

12V battery

1l

+ -

12 V battery
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Regulator Circuit Test-3rd Step:
eCannect the test light and the 12 V battery in the
same manner as specified in the “Regulator Circuit

Test 15t Step."”’
eApply 24 V to the voltage monitoring lead. Check

each yellow lead.

Regulator Circuit Test-3rd Step

Regulator/
Rectifier

24 V battery

§CAUTION

ODo not apply more than 24 V to the regulator/rectifier
and do not leave the 24 V applied for more than a few
seconds, or the unit will be damaged.

*The test light should go on at this time. If it does not
go on when any vellow lead is tested, the control
circuit in the regulator/rectifier is damaged; replace the
regulator/rectifier.
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tgnition System

----------------------------------------------------------------------------

CThe ignition system produces extremely high voltage.
Do not touch the spark plugs, high tension coils, or
spark plug leads while the engine is running, or you
could receive a severe electrical shock,
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CAUTION

CDo not disconnect the battery leads or any other
electrical connections when the ignition switch is on,
or while the engine is running. This is to prevent IC
igniter damage.

ODo not install the battery backwards. The negative
side is grounded. This is to prevent damage to the
diodes and IC igniter.

fgnition Coil Installation

aConnect the primary wires to the primary coil termi-
nals as follows:

BK and Y/R wires —

G and Y/R wires -

#1 Ignition Coil (Front)
#2 Ignition Coil {Rear)

OY{R wire, and BK or G wire tan be connected to either
terminal marked black or green.

0The #1 ignition coil and the #2 ignition coil are identi-
cal.

Spark Plug Removal
#Carefully pull the spark plug cap from the spark plug
and unscrew the spark plug.

olf necessary, use the spark plug wrench (special tool:
P/N 57001-1024).

Spark Plug Instaliation
® Torgue the following.
Spark Plugs

Pickup Coil Remaoval/instaliation

8Pickup coil removal and installation are explained in
the alternator stator removal and installation. At this
time, the stator itself removal is not necessary. {see

Alternator Stator Removal and Alternator Stator
Instailation}.

IC Igniter Inspection

&8 To inspect the IC igniter internal resistance, perform
the following.

#5¢t the chmmeter 1o the x T k{2 range and make the
measurements shown in the table,

*|f the meter readings are not as specified, replace the
IC igniter.

{CAUTION

OUse only Hand Tester 57001-983 for this test. A tester
other than the Kawasaki Hand Tester may show
different readings,

Clf a megger or a meter with a large-capacity bhattery is
used, the IC igniter will be damaged.

A. IC Igniter

Ignition Coil Inspection

Measuring arcing distance:

®Measure the arcing distance with the Kawasaki coil
tester (special tool: P/N 57001-1242) to check the
condition of the ignition coil.

NOTE

oSince a tester other than the Kawasaki coil tester may
produce a different arcing distance, the Kawasaki coil
tester is recommended for reliable results.
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IC Igniter Internal Resistance® (x 1kQ2)
Tester (—) Lead Connection
Terminal | 2 3 4 5 6 7 8 9 10
Number
1 18— | 45— { 28— B - 45— | 28— m
30 70 36 60 70 36
160 — 85—
2 300 4-51] 3-5 o 13 o0 3.5 | 3.5
3 150 — | 45— 6.8 - - 10 — . 06— | 68— N
c 300 | 65 8.5 18 |2 8.5
Q
2 160 — 8.5 — 1.6 —
E 4 300 | > 2| 33 13 =5 1 o6
Sl 200~ | 85— 28| 10~ 18 — - 18- ! 10— -
3 1000 13 3.6 15 30 3 15
= 160 — | 95— | 95— | BS5- 85— | 85—
+ 6 [+ =] o0 [ -]
* 300 13 13 13 13 13
2 200- | 11 - 15 — 20 - 34 | 15—
8 7 57 o0 oo
- 1000 17 20 35 4.6 20
150 — 0.8 ~
8 200 | 378 1g | 5-62 915 % 5.7 o0
160 — 16— 85
? 300 | 2731 35 ag = 13 © | 4-3 >
150- | 85~ | 28— | 10— 18 — 10 —
10 300 13 36 15 > 30 1831 '4s

*Measured with hand tester 57001-983. A tester other than Kawasaki Hand Tester may show different readings.

#Connect the ignition coil (with the spark plug cap left
instailed at the end of the spark plug lead) to the tester

“in the manner prescribed by the manufacturer and
measure the arcing distance.

Ignition Coil Atcing Distance
7 mm or more

OTo avoid extremely high voltage shocks, do not touch
the ignition coit body or leads,

*[f the distance reading is less than the specified value,
the ignition coil or spark plug cap is defective,

®To determine which part is defective, measure the
arcing distance again with the spark plug cap removed
from the ignition coil.

*if the arcing distance is subnoymal as before, the
trouble is with the ignition coil itseff. If the arcing
distance is not normal, the trouble is with the spark

plug cap.

Measuring coil resistance:

If the arcing tester is not available, the coil can be
checked for a broken or badiy shorted winding with an
ohmmeter, However, an ghmmeter cannot detect layer
shorts and shorts resulting from insulation breakdown
under high voltage.
eMeasure the primary winding resistance,
oConnect the multimeter between the coil terminal and

the coil core,
oSet the meter to the x 1 {2 range, and read the meter,
eMeasure the secondary winding resistance.
oPull the spark plug cap off the lead.
oConnect the multimeter between the spark plug lead
and the coil core,
OSet the meter to the x T k{2 range, and read the meter.

Ignition Coil Winding Resistance

23 -350
12 - 18 k2

Primary windings:
Secondary windings:
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Ignition Coil Winding Resistance

® @
- -

1. Measure primary winding resistance.
2. Measure secondary winding resistance.
3. Ignition Coil

*1f the meter does not read as specified, replace the coil.

*if the meter reads as specified, the ignition coil
windings are probably good, However, if the ignition
system still does not perform as it should after all other
components have been checked, test replace the coil
with one known to be good.

®Check the spark plug lead for visible damage.

*1f the spark plug lead is damaged, replace the coil.

Spark Plug Cleaning and Inspection

oClean the spark plug, preferably in a sandblasting
device, and then clean off any abrasive particles. The
plug may also be cleaned using a high flash-point
solvent and a wire brush or other suitable tool.

*|f the spark plug electrodes are corroded or damaged,
or if the insulator is cracked, replace the plug. Use the
standard spark plug or its equivalent.

Spark Plug Gap

#Measure the gap with a wire-type thickness gauge.

*1f the gap is incorrect, carefully bend the side electrode
with a suitable tool to obtain the torrect gap.

Spark Plug Gap
0.6 — 0.7 mm

Spark Plug Gap

1. Insulator

2. Center Electrode
3. Plug Gap

4. Side Electrode

Pickup Coil Inspection

®Measure the pickup coil resistance.

oConnect the multimeter between the black lead and
the blue lead.

OSet the meter to the x 10 §£2 range, and read the meter.

Pickup Coil Resistance
390 — 590 ©2

*1f the meter does not read as specified, replace the
pickup coil.

Alternaror Rotor Projection inspection
#Check the timing projection for damage such as chip-
ping or grooving.
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.CAUTIDN%

OPlace the meter so that the face is up. If a meter is left
upside down or sideways for any length of time it will
malfunction.

Warning Buzzer inspection
e Disconnect the warning buzzer leads and connect them
to the 12 V battery.

A. Timing Projection '

. Warning Buzzer Leads
*|f the timing projection on the rotor is visibly dam- R - Battery (+)
aged, replace the alternator rotor. BK -~ Battery {—)

*|f the warning buzzer does not sound, replace it.

Speed Sensor Inspection
#Disconnect the following.
Speedometer Lead Connector
Speedometer Cable from Speedometer
eConnect an ohmimeter across the speed sensor leads,
LG lead and BK/Y lead.
®{sing a thin screwdriver, turn the speedometer inner
cable fitting slowly and count how may times the
speed sensor shows continuity,
*if the chmmeter does not show continuity 4 times per
revolution, replace the speedometer unit.

A, Warning Buzzer
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Electric Starter System

A, Speedometer Cable Fitting  B. Turn slowly, Starter Motor Removal

#Remove the following.
Left Engine Cover

NOTE Air Cleaner Silencer
O The speed sensor continuity can be checked by turning Carburetors with Cables
the rear wheels if the speedometer cable is connected. Starter Motor Leads
It shows continuity 8 times per revolution of rear Starter Motor Mounting Bolts

wheels. Starter Motor
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A Starter Motor
B. Starter Mator Lead (from Starter Relay}

C. Starter Motor Lead (to Battery Negative Terminal)
D. Mounting Bolts

E. Oring

s CAUTION
ODo not tap on the starter motor shaft or body to free

the starter motor from the case. Tapping on the shaft
or body may damage the motor.

Starter Motor Installation
® Apply 2 small amount of engine oil to the O-ring on
the starter moior.

Starter Motor Disassembly
e Remove the following.
Long Bolts
®To maintain the carbon brushes only, remove the RH
cover from the yoke. Keep the LH cover and the yoke
as a unit to prevent the internal gear and pinions from
dropping out.

N 4«
A. Long Bolls D. RH Cover
B. Yoke E. (+) Side Brush Terminal

€. LH Cover

Starter Motor Assembly

® Assemble the internal gear and pinions if the LH cover
was removed.

OGrease the pinions.,

OAlign the notches on the end plate and the internal
gear with the projection on the yoke.

OAlign the notch on the internal gear with the key on the
LH cover.

A. End Plate

D. Projection
B. internal Gear E. Key
C. Pinions F. Notch

einstall the brush springs.

GPut the spring down over the post on the brush plate so
that it is wound clockwise.

oTwist the “curl” end of the spring clockwise and slip it
into the slot in the brush hoider.

CPush the spring down onto the post until it secats
against the step.

®install the brush plate so that the long vertical tab on

the brush plate aligns with the key slot in the RH
cover.

®|nstal] the RH cover so that the tab on the brush plate
aligns with the notch on the voke.
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Brush and Lead Assembly Inspec

eMeasure the resistance between the brush and terminal.

d Inspection

ing an

Curmmutator Clean

the brush

Replace the brush and plate

igh or even infinlte,

#*if the resistance is tou b

®Smooth the commutator surface if necessary with fine

Is opeén,

and lead assembly

assembly,

emery cloth, and clean out the grooves as illustrated.
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2. Emery Cloth

1. Commutator

Commutator

Good

Mica

L) Sy Commutator

®Measure the diameter of the commutator.
*Replace the starter motor with a new one if the com-
mutator diameter is less than the service limit.

3. Shaft

1. Commutator Segment
2. Diameter

Commutator Diameter

Standard: 28 mm
Service Limit: 27 mm

Armature Inspection

®Measure the resistance between each segment and all
the others.

*|f the resistance is too high or even infinite, the
armature winding has an open circuit. Replace the
starter motor.

eMeasure the resistance between the commutator and
the armature shaft.

*|f the resistance s less than infinite, the armature is
shorted. Replace the starter motor,

2. Shaft

1. Commutator Segment

Starter Motor Relay Inspection

®Connect an ohmmeter and 12 V battery to the starter
motor relay as shown,

*If the relay does not work as specified, the relay is
defective.

Testing Relay
Meter Range: x 1 £ range
Criteria: When battery is connected =0 (2
When battery is disconnected = o0 {2

[

A. Starter Motor Relay



Starter Circuit Relay Inspection

eConnect an chmmeter and 12 V baitéry to the relay as
shown.

*|f the relay does not work as specified, the relay is
defective.

Testing Relay
Meter Range: x 1%
Criteria: When battery is connected > 0 £2
When battery is disconnected > o

A. Starter Circuit Relay

Fuel Pump and Relay

WsasswEEmsuEasEs dessnemveannanEnnLas PEsIsyEREEEEyEREmNERAR R RN Ecamanmnmnesny

The fuel pump does not operate when the ignition
switch is turned on alone. The pump operates when the
engine is running.

When fuel level in the float chamber is low, the fuel
pump operates to supply fuel into the float chamber.

When the fuel reaches a certain level, the fuel pressure
rises, and stops the fuel pump.

A. Fuel Pump B. Fuel Pump Circuit Relay

ELECTRICAL SYSTEM 15-23

Fuel Pump Operation Test

® Remove the fuel pump with fuel filter,

®Prepare a container filled with kerosene.

®Prepare the rubber hoses, and connect them to the
pump fittings.

#®Connect the 12 V battery to the fuel pump leads.

Fuel Pump leads

BK/Y -
BK/BL —

Battery (—)
Battery {+)

*|f the pump does not operate, the pump is defective,
®(Close the outlet hose while operating the fuel pump.
*|f the pump does not stap, the pump is defective.

Fuel Pump Operation Test

Fuel Pump
l Fuel =
Filter 4 é
@
! 2
m
— C
+ —

Kerosene Battery

Relay Internal Resistance

®5et the ohmmeter to the x 1 k2 range and make the
measurements shown in the table.

*{f the meter readings are not as specified, replace the
relay.

Relay Internal Resistance

Tester {+) Lead Connection
BK/W BL BK/BL
e BK/W o oo
o oo
-2
3 3 BL 00 oo
c
g5 v
E ore than
= | BK/BL) e 10 kQ2
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Radiator Fan Circuit Inspection
®Visually inspect the radiator fan.

*If the fan blades or shroud are damaged, replace the
fan assembiy.

8Pul] off the fan switch leads, and connect them with a
sujtable lead.

*|f the fan turns, inspect the fan switch.
*If the fan does nat turn, check the fan motor or wiring.

GBe careful not to touch the fan blades to avoid injury.

Fan Motor Inspection

®Puil out the fan connector and connect it to 12 V
battery as follows.

Fan Cannector {male)

BK -+
BL -

Battery {—)
Battery (+)

*{f the fan does nat turn, replace the fan assembly.

A. Radiator Fan
B. Fan Connector

C. Fan Switch

L Ty T L I T TN R PP T T TR ST

Lighting System
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Headlight Beam Adjustment

® | gosen the headlight mounting nut and tilt the head
light to adjust the headlight beam.

®Tighten the mounting nut.

B

A. Mounting Nut

Buib Repfacement

ZCAUTIB_N F

CDo not use bulbs rated for greater wattage than the
specified value, as the meter panel could become
warped by excessive heat radiated from the bulbs.

eRemove and install the sealed type headlight unit.
ORemove the following.

Headlight Rim Mounting Screw

Lead Mounting Screws

Retainers

Headlight Unit

#

C. Retainers
D. Headiight Unit

A. Rim Mounting Screw
B. Lead Mounting Screws

®Remove the wedge-base type bulbs.
oPull out the bulbs and sockets, and/or pull the bulbs
off the sockets,

{CAUTIONE

<Place the meter so that the face is up. H a meter is left
upside down or sideways for any length of time it will
maifunction.



A. Warning Light Bulbs
B. Meter Hlumination Bulb
C. Light Switch {llumination Buib

#Remove the lock pin type bulbs.

OPull out the bulbs and sockets.

OPush the bulb in, turn it counterclockwise, and pull it
out of the socket.

A. Tail/Brake Light Bulbs

Diode Inspection

®7Zero the ohmmeter, and connect it to each terminal of
the diode to check the resistance in both directions.

*The resistance should be low in one direction and more
than ten times as much in the other direction. If any
diode shows low or high in both directions, the diode is
defective and it must be replaced.

NOTE

OThe actual meter reading varies with the meter used
and the indivigual diocde, but, generally speaking, the
fower reading should be from zero to the first % of the
scale.
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Switches

Brake Light Switch Adjustment

eCheck the operation of the brake light switch by
depressing the brake pedal. The brake light should go
on after about 10 mm of pedal travel.

A. Brake Light Switch
B. Adjusting Nut
C. Lights sooner.

D. Lights later.
£, 10 mm

*|f it does not, adjust the brake fight switch up or down.
To change the switch position, turn the adjusting nut,

CAUTION

©To avoid damaging the electrical connections inside the
switch, be sure that the switch body does not turn
during adjustment.
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Switch Inspection

®Using the ohmmeter, check to see that only the con-
nections shown in the table have continuity {about

zerp ohms).

*|f the switch has an open or short, repair it or replace it

with new one.

lgnition Switch Connections

w BR BK/W
OFF
ON
START
Light Switch Connactions
Y 0
OFF
ON
Horn Button Connections
BK/W | BK/Y
Push on ® e e®
Brake Light Switch Connections
BR BL
When brake pedal is pushed down
Parking Brake Light Switch
Switf: n Ground
Terminal

When parking brake lever is
pushed down

..

Neutral and Reverse Switch Connections

Gear Position | N Terminal

Ground R Terminal

Neutral {N)

Reverse (R)

Omp——)

Oil Pressure Switch Connections*

Switch

Terminal Ground

When engine is stopped
When engine is running

Onmtep—)

*Engine lubrication system is in good condition.

Fan Switch {97°C) Connections*
ORising temperature: From OFF ta ON
at94 — 100 C (201 — 212 F}
OFalImg temperature From ON to OFF
L dbove B4°C (183°F)
ON: Less than 0.5 O
©FF: More than 1 MO

*Check connections between switch terminals,

Coolant Temperature Switch (110°C) Connections*
ORising temperature: From OFF to ON
at 107 — 113°C (225 — 235°F)
OFalling temperature: From ON to OFF
above 103°C (217°F)
ON: Less than 0.5 (2
OFF: Morethant MQ

*Check connections between switch lead and body.

NOTE

OThe fan switch and the ceolant temperature switch
connections can be inspected as follows,

D

1. Suspend the switch in a container of water or oil so
that the temperature sensing projection and threaded
portion are submerged.

2. Using an ohmmeter, measure the internal resistance
of the switch across the terminal and the body at the

temperature shown in the table.
3. Thermometer
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-----------------------------------------------------------------------------

Fuse Inspection

&inspect the fuse element.

*if it is blown out, replace the fuse. Before replacing a
blown fuse, always check the amperage in the affected
circuit. If the amperage is equal to or greatef than the
fuse rating, check the wiring and related components
for a short circuit.

CAUTION

CWhen replacing a fuse, be sure the new fuse matches
the specified fuse rating for that circuit. Installation of
a fuse with a higher vating may cause damage to wiring
and components.

A. Horn Button D. Brake Light Switch
B. Light Switch E. Fan Switch
C. Ignition Switch

A. Fuse 30A (Main) C. Fuse BA (Radiator Fan)
B. Fuse 20A (ACC)

A. Coolant Temperature Switch
B. Parking Brake Light Swiich
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Electrical Wiring
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Wiring Inspection

#Visuatly inspect the wiring for signs of burning, fraying,
etc. ]

*|f any wiring is poor, replace the damaged wiring.

oPull each connector apart and inspect it for corrosion,
dirt, and damage.

*|f the connectar is corroded or dirty, clean it carefully.
If it is damaged, replace it.

#Check the wiring for continuity.

oUse the wiring diagram to find the ends of the lead
which is suspected of being a problem,

Omeasure the resistance between the ends of the leads.

A. Oil Pressure Switch C. Reverse Switch *|f the resistance is nat 0 £, the lead is defective.

B. Neutral Switch Replace the lead or the wiring foom if necessary.
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Trouhbleshooting Guide
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NOTE

CThis is not an exhaustive list, giving every possible
cause for each problem listed. It is meant simply as a
rough guide to assist the troubleshooting for some aof
the more common difficulties.

Engine Doesn’t Start, Starting Difficulty:
Starter motor not rotating:
Neutral switch trouble
Starter motor trouble
Battery voltage low
Relays not contacting or operating
Wiring open or shorted
Ignition switch trouble
Fuse blown
Starter motor rotating but engine doesn’t turn over:
Starter motor clutch trouble
Engine won't turn over:
Valve seizure
Rocker arm seizure
Cylinder, piston seizure
Crankshaft scizure
Connecting rod small end seizure
Connecting rod big end scizure
Camshaft seizure
Balancer seizure
No fuel flow:
Fuel tank air vent obstructed
Fuel pump troublc
Fuel pump relay trouble
Fuel filter clogged
Fuel line clogged
Float valve clogged
Engine flooded:
Fuel fevel in carburetor float bowl tao high
Float valve worn or stuck open
Starting technique faulty
(When flooded, crank the engine with the throttle
fully open to allow more air to reach the
engine.)
No spark; spark weak:
Battery voltage low
Spark plug dirty, broken, or maladjusted
Spark plug cap or high tension wiring trouble
Spark plug cap not in good contact
Spark plug incorrect
IC igniter trouble
Pickup coil trouble
lgnition coil trouble
lgnition switch shorted
Wiring shorted or open
Fuse blown
Compression low :
Spark plug loose
Cylinder head not sufficiently tightened down
No valve clearance
Cylinder, piston worn
Piston ring bad (worn, weak, broken, or sticking)

Piston ring/land clearancc cxcessive

Cylinder head gasket damaged

Cylinder head warped

Valve spring braken ot weak

Valve not seating properly (valve bent, worn, or
carbon accumulation on the seating surface)

Poor Running at Low Speed:
Spark weak:

Battery voltage low

Spark plug dirty, broken, or maladjusted
Spark plug cap or high tension wiring trouble
Spark plug cap shorted or not in good contact
Spark plug incorrect

[C igniter trouble

Pickup coil trouble

lgnition coil trouble

Fuel/air mixture incorrect:

Pilot screw maladjusted

Pilot jet, or air passage clogged

Air bleed pipe bleed holes clogged

Pilot passage clogged

Alr cleaner clogged, poorly sealed, or missing

Starter plunger stuck open

Fuel level in carburetor float bawl too high or too
low

Fue! tank air vent obstructed

Carburctor holder loose

Air cleaner or silencer duct loose

Fuel pump trouble

Compression low:

Spark plug loose

Cylinder head not sufficiently tightened down

No valve clearance

Cylinder, piston worn

Piston ring bad {worn, weak, broken, or sticking)

Piston ring/land clearance excessive

Cylinder head warped

Cylinder head gasket damaged

Valve spring broken or weak

Valve not seating properfy (valve bent, worn, or
carbon accumulation on the seating surface)

Other:

IC igniter trouble

Carburetors not synchronizing

Carburetor vacuum piston doesn’t slide smoothly
Engine oil viscosity too high

Drive train trouble

Brake dragging

Poor Running or No Power at High Speed:
Firing incorrect:

Spark plug dirty, broken, or maladjusted
Spark plug cap shorted or not in good contact
Spark plug incorrect

IC igniter trouble

Pickup coil trouble

Ignition coil trouble



Fuel/air mixture incorrect:

Starter plunger stuck open

Main jet clogged or wrong size

Jet needle or needle jet worn

Air jet clogged

Fuel level in carburetor float bowl too high or too
low

Bleed holes of air bleed pipe or needie jet clogged

Air cleaner clogged, poorly sealed) or missing

Air cleaner or silencer duct poorly sealed

Water of foreign matter in fuel

Carburetor holder loose

Fuel tank air vent obstructed

Fuel line clogged

Fuel pump trouble

Compression low:

Spark plug loose

Cylinder head not sufficiently tightencd down

No valve clcarance

Cylinder, piston worn

Piston ring bad {(worn, weak, broken, or sticking)

Piston ringfland clearance excessive

Cylinder head gasket damaged

Cylinder head warped

Valve spring broken or weak

Valve not seating properly {valve bent, worn, or
carbon accumulation on the scating surface.)

Knocking:

Carbon built up in combustion chamber
Fuel poor guality or incorrect

Spark plug incorrect

IC igniter trouble

Miscellaneous:

Throttle valve won't {ully open
Vacuum piston don't slide smoothly
Brake dragging

Torgue converter slipping
Overheating

Engine oil tevel too high

Engine oil viscosity too high

Drive train trouble

Balancer mechanism malfunctioning

Vehicle Speed Doesn‘t Be Limited
or Be Limited Too Low:

Speed sensor trouble
Reverse switch trouble
IC igniter trouble
Wiring damaged

Overheating:
Firing incorrect:

Spark plug dirty, broken, or maladjusted
Spark plug incorrect
IC igniter trouble

Fuel/air mixture incorrect:

Main jct clogged or wrong size

Fuel fevel in carburetor float bowl too low
Carburetor holder loose

Air cleaner clogged, poorly sealed, or missing
Air cleaner or silencer duct poorly scaled

APPENDIX

Compression high:
Carbon built up in combustian chamber
Engine load faulty:
Enginc oil level too high
Engine oil viscosity too high
Drive train trouble
Brake dragging
Converter and/or bett excessive heating:
Belt dirty or worn
Drive or driven pulley sheave dirty or worn
Driven pulley spring broken or weak
Drive pulley spring broken or weak
Idle speed too high
Air cleancr clogged, poorly sealed, or missing
Converter fan damaged
Lubrication inadequate:
Engine oil level too low
Engine oil poor guality or incorrect
Coolant incorrect:
Coolant level too low
Coolant deteriorated
Cooling system component incorrect:
Radiator clogged
Thermostat trouble
Thermostlat cap trouble
Radiator fan switch trouble
Fan motor broken
Fan blade damaged
Water pump not turning
Watcr pump impeller damaged

Over Cooling:
Cooling system component incorrect:
Radiator fan switch trouble
Thermostat trouble

Converter Operation Faulty:
Belt slipping:
Belt dirty or worn
Drive or driven pulley sheave dirty or worn
Driven pulley spring broken or weak
Converter engagement speed too low:
Drive pulley spring broken or weak
Converter engagement speed too high:
Belt dirty or worn
Drive or driven pulley sheave dirty or worn
Drive pulley weight doesn’t move smoothly
Drive pulley movable sheave doesn’t move
smoothly

16-3

Drive or driven pulley movable sheave bush worn

Drive pulley weight or roller worn
Shifting too quickly:
Drive pulley spring weak

Driven pulley spring weak or incorrect installed

(too loose)
Shifting too slowly:
Belt dirty or worn
Drive or driven pulley sheave dirty or worn
Drive pulley weight doesn’t move smoothly
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Drive pulley movable sheave doesn’t move Abnoarmal Drive Train Noise:
smoothly Converter noise:
Driven pulley spring incorrect installed (too tight) Belt worn
Driven pulley movable sheave doesn't move Drive or driven pulley sheave worn
smaothly Drive or driven pulley movable sheave bush worn

Drive or driven pulley mount loose
Driven pulley shoe worn

e, Drive pulley weight or roller side washer worn
Gear Shifting Faulty: Drive pulley weight or roller worn
Doesn’t go into gear:

Shift fork bent or seizure
Gear stuck on the shaft

Gear positioning lever binding
Shift drum bearing damaged
Shift cable maladjusted

Transmission noise:
Bearings worn
Transmission gears worn or chipped
Metal chips jammed in gear teeth
Engine oil insufficient

Final drive noise:

Shift cable lubrication inadcquate Bearings worn
Shift cable damaged Gears worn or chipped

Jumps out of gear: Metal chips jammed in gear teeth
Shift fork worn Engine oil insufficient

Gear groove worn
Gear dogs worn

Shift drum groove worn Abnormal Frame Noise:
Gear positioning lever spring weak or broken Shock absorber noise
Shift fork pin worn Shock absorber damaged
Transmission shaft, and/or gear splines worn Brake noise
Shift cable maladjusted Brake linings overworn or worn unevenly
Overshifts: Drum worn unevenly or scored
Gear positioning lever spring weak or broken Brake spring(s) weak or broken
Shift cable maladjusted Foreign matter in hub
Brake not properly adjusted
Other noise
Abnormal Engine Noise: Brac.kets, nuts, bolts, etc, not properly mounted or
h tightened
Knocking:
IC igniter trouble
Carbon built up in combustion chamber Warning Buzzer Doesn’t Sound
Fuel poor quality or incorrect or Doesn’t Stop Sounding:
Spark plug incorrect Warning buzzer trouble
Overheating IC igniter trouble
Piston slap: Speed sensor trouble
Cylinder/piston clearance excessive Wiring damaged
Cylinder, piston worn
Connecting rod bent
Piston pin, piston holes worn Oil Pressure Warning Light Goes On:
Valve noise: Engine oil pump damaged
Valve clearance incorrect Engine oil screen clogged
Valve spring broken or weak Engine oil filter clogged
Camshaft bearing worn Engine oil level too low
Other noise: Engine oil viscosity too low
Connecting rod small end clearance excessive Camshaft bearings worn
Connecting rod big end clearance ¢cxcessive Crankshaft bearings worn
Piston ring worn, broken or stuck Qil pressure switch damaged
Piston scizure, damage Wiring damaged
Cylinder head gasket leaking Relicf valve stuck open
Exhauyst pipe leaking at cylinder head connection O-ring at the oil pipe in the crankcase damaged
Crankshaft runout excessive
Engine mounts loose
Crankshaft bearing worn Exhaust Smokes Excessively:
Camshaft chain tensioner troubie White smoke:
Camshaft chain, sprocket, guide worn Piston oil ring worn
Loose alternator rotor Cylinder worn
Balancer gcar worn or chipped Valve oil seal damaged
Balancer bearing worn Valve guide worn

Starter chain, sprocket, guide worn Engine oil lcvel too high
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Black smake: ' Battery Discharged
Air cleaner clogged ‘ Battery faulty (e.g., plates sulphated, shorted
Main jet too large or fallen off through sedimentation, electrolyte level ton
Starter plunger stuck open low)
Fuel level in carburctor float bowl too high Battery leads making poor contact

Brown smoke: Load excessive (e.g., bulb of excessive wattage)
Main jet too small Ignition switch trouble
Fue! fevel in carburetor float bow! oo low Regulator/Rectifier trouble
Air cleaner or silencer duct loose Alternator trouble
Air cleaner poorly sealed or missing Wiring faulty '

Handling and/or Stabitity Unsatisfactory: Battery Overcharged

Steering wheel hard to turn: Regulator/Rectifier trouble

Steering shaft bearing damaged Battery trouble

Steering shaft iubrication inadequate
Steering shaft bent
Steering gear assembly damaged
Tire air pressure too low
Steering wheel shakes or excessively vibrates:
Tire(s) worn
Suspension arm bushing worn
Steering knuckle joint worn
Wheel rim warped
Wheel bearing worn
Steering wheel mount loose
Steering bolt of nut loose
Steering wheel pulls to one side:
Frame bent
Wheel misalignment
Suspension arm bent or twisted
Steering shaft bent
Steering gear assembly damaged
Front or rear tire air pressure unbalanced
Shock absorber unbalanced
Shock absorption unsatisfactory:
(Too hard)
Tire air pressure too high
Shock absorber damaged
(Too soft)
Shock ahsorber oil feaking
Shock absorber spring weak
Tire air pressure too low

Brake Doesn't Hold
Alr in the brake line
Brake fluid leak
Brake fluid deteriorated
Primary or secondary cup trouble
Master or wheel cylinder scratched inside
Brake not properly adjusted
Linings overworn or worn unevenly
Drum worn unevenly or scored
Gil, grease on lining and drum
Dirt, water between lining and drum
Overheated
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General Lubrication

................................................. AfavsimEsEsmsskBAGkapELaAR.

Lubrication

®Before lubricating each part, clean off any rusty spots
with rust remover and wipe off any grease, oil, dirt, or
grime.

el ubricate the points listed below with indicated
lubricant,

NOTE

Clhenever the vehicle has been operated under wet or

rainy conditions, or especially after using a
high-pressure spray water, perform the general
fubrication.

Pivots and Points: Lubricate with Grease,
Throttle Pedal Pivot
Brake Pedal Pivot
Shift Lever Pivols
Throttle Cable Ends
Transmission Shift Cable Upper End
Differcntial Shift Cable Ends
Parking Brake Cable Upper Ends
Cables: Lubricate with Rust Inhibitor,
Throttie Cable
Choke Cable
Differential Shift Cabkle

Cable Lubrication

1. Pressure Cable Luber
{special tool: P/N K56019-021)
2. lubricate cables with a penetrating rust inhibitor,

Cable: Lubricate with Motor Oil.
Parking Brake Cables

Cabie: Lubricate with High Temperature Grease.
Speedometer Cable

Switch Contact Points : Lubricate with Grease or Qil.

1. Apply a heavy coat of grease (about 0.1 mL).
2. Pour the engine oil (5~10mL) through the hole of the
neutral switch.

Nut, Bolt, and Fastener Tightness

.......................................... dembsamEdILaEEIEEEERESFAOPARRATRNES

Tightness Inspection

oCheck the tightness of the bolts and nuts listed here,
Also, check to see that each cotter pin is in place and in
good condition.

NOTE

CFor the engine fasteners, check the tightness of them
when the engine is cold {at room temperature).

*|f there are loose fasteners, retorque them ta the
specified torque following the specified tightening
sequence. Refer to the appropriate chapter for torgue
specifications.  If torque specifications are not in the
appropriate chapter, see the basic torque tablc (scc
Torque and Locking Agent in the General Information
chapter).

For cach fastener, first loosen it by ' turn, then
tighten i1,

*[f cotter pins arc damaged, replace them with new
ones,



Nut, Bolt, and Fastener to be checked
Wheels :
Axle Nuts and Cotter Pins
Wheel Nuts
Brakes:
Master Cylinder Push Rod Clevis Pin Ciip
Parking Brake Lever Assembly Mounting Bolts
Brake Pedal Pivot Shaft Clip
Suspension:
Suspension Arm Pivot Nuts
Strut Mounting Nuts
Shock Absorber Mounting Nuts
Steering:
Steering Wheel Mounting Nut
Intermediate Shaft Clamp Bolts
Tie-rod End Nuts and Cotter Pins
Tie-rod End Locknuts
Knuckie Pivot Nuts and Cotter Pins
Steering Gear Assembly Mounting Bolts
Main Shaft Bracket Mounting Bolts
Frame;
Front and Rear Bar Component Mounting Bolts
Front Guard Mounting Bolts
Skid Plate Mounting Bolts
Cargo Bed Mounting Nuts
Seat Retaining Pin Clips
Seat Belt Mounting Bolts
Rear Bottom Sub-frame Mounting Bolts
Rear End Sub-frame Mounting Bolts
Rear Right Sub-frame Mounting Bolts
Engine:
Engine Mounting Nuts
Engine Mounting Bracket Nuts
Exhaust Pipe Holder Nuts
Exhaust Pipe Mounting Bolt
Exhaust Pipe and Muffler Clamp Bolt
Muffler Mounting Bolts
Throttle Pedal Pivol Nut
Transmission Shift Lever Pin Clip
Transmission Shift Cable Upper End Clip
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..... Units of Length:
Unit Conversion Tabie
............................................................................ km X 06214 = mile
\ . m bs 3.281 = ft
Prefixes for Units: mm x 0.03937 = in
Prefix Symbol Power
mega M x 1,000,000
kilo k x 1,000 . )
centi c x 0.01 Units of Torque:
milli m x 0.001 N-m X 0.1020 =  kgm
micro u x 0.000001 N-m X 0.7376 = ftlb
N-m X 8.851 = in-lb
kg-m X 9.807 = N-m
kg-m X 7.233 = ftib
Units of Mass: kg-m X 8680 = inlb
kg X 2.205 = Ib
9 X 0.03527 = oz
Units of Pressure:
) kPa X 0.01020 =  kg/cm?
Units of Volume: kPa X 0.1450 DSI
L P 0.2642 = gal (US) kPa X 0.7601 = comHg
L X 0.2200 =  gai {imp) kg/cm? X 98.07 =  kPa
L X 1.067 = qt (US) ka/em? X 1422 = psi
L x 08799 = aqt (imp) emHg  x 1333 = kPa
L X 2.113 = pint (US)
L X 1.816 = pint {imp)
mL X 0.03381 oz {US) )
mL x 0.02816 = oz (imp) Units of Speed:
mL X 0.06102 = cuin km/h X 0.6214 = mph
Units of Force: Units of Power:
N x 01020 = kg kW X 1.360 = PSS
N X 02248 = b kW X 1.341 = HP
kg X 9.807 = N PS X 0.7366 = kW
kg X 2.205 = ib PS X 09863 = HP
Units of Temperature:
9 CC+40}  ,n_ of S5F+40)  45=cc
b 9
°F -4 3z 68 104 176 212 248 284 OF
-40 20 0 20 40 60! 80 100 120 140 160 180 200 220 240! 260 280! 300 320
A N A B I I I SR N | J - Ly 1 [ 1
[ T I 1 7 | - T | 1 1 1 T 1
40 20, o 20 | a0 ! 60 ! 80 '100 1120 1140 160
oc 17.8 4.4 26.7 48.9 71.1 93.3 116 138 OC






MODEL APPLICATION

Model Beginning Frame No,
KAF450-Bt JK1AFGB1}B500001

[J: This digit in the frame number changes from one
machine to another.

<K Kawasaki

KAWASAKI HEAVY INDUSTRIES, LTD.
Consumer Products Group

Part No. 99924-1107-02



