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A Few Words About Safety

Service Information

The service and repair information contained in this manual is intended for use by qualified, professional technicians.
Attempting service or repairs without the proper training, tools, and equipment could cause injury to you or others. It could also
damage the vehicle or create an unsafe condition.

This manual describes the proper methods and procedures for performing service, maintenance, and repairs. Some procedures
require the use of specially designed tools and dedicaled equipment. Any person who intends to use a replacement part, service
procedure or a tool that is not recommended by Honda, must determine the risks to their personal safety and the safe operation of
the vehicle.

If you need to replace a part, use genuine Honda parts with the correct part number or an equivalent part. We strongly recommend
that you do not use replacement parts of inferior quality.

For Your Customer’s Safet
. . Yo , AWARNING
Proper service and maintenance are essential to the customer’s safety and

the reliability of the vehicle. Any error or oversight while servicing a vehicle \ Improper sgryice or repairs can creale an
can result in faulty operation, damage to the vehicle, or injury to others. . unsafe condition that can cause your customer
i or others to be seriously hurt or killed.
For Your Safety ‘

Because this manual is intended for the professional service technician, we
do not provide warnings about many hasic shop safely practices (e.g., Hot
parts-wear gloves). If you have not received shop safety training or do not _
feel confident about your knowledge of safe servicing practice, we A WARNING

recommended that you do not attempt to perform the procedures described | Fajlyre to properly follow instructions and
in this manual. precautions can cause you to be seriously hurt

Some of the most important general service safety precautions are given or killed.

below. However, we cannot wam you of every conceivable hazard that can  Follow the procedures and precautions in this
arise in performing service and repair procedures. Only you can decide  manual carefully.

whether or not you should perform a given task.

Follow the procedures and precautions in this
manual and other service materials carefully,

Important Safety Precautions

Make sure you have a clear understanding of all basic shop safety practices and that you are wearing appropriate clothing and
using safety equipment. When performing any service task, be especially careful of the following:

+ Read all of the instructions before you begin, and make sure you have the tools, the replacement or repair parts, and the skills
required to perform the tasks safely and completely.

* Protect your eyes by using proper safety glasses, goggles or face shields any time you hammer, drill, grind, pry or work around
pressurized air or liquids, and springs or other stored-energy components. If there is any doubt, put on eye protection.

« Use other protective wear when necessary, for example gloves or safety shoes. Handling hot or sharp parts can cause severe
burns or cuts. Before you grab something that looks like it can hurt you, stop and put on gloves,

* Protect yourself and others whenever you have the vehicle up in the air, Any time you lift the vehicle, either with a hoist or a jack,
make sure that it is always securely supported. Use jack stands.

Make sure the engine is off before you begin any servicing procedures, unless the instruction tells you to do otherwise.
This will help eliminate several potential hazards:

= Carbon monoxide poisoning from engine exhaust, Be sure there is adequate ventilation whenever you run the engine.
« Burns from hot parts or coolant. Let the engine and exhaust system cool before working in those areas.
» Injury from moving parts. If the instruction tells you to run the engine, be sure your hands, fingers and clothing are out of the way.

Gasoline vapors and hydrogen gases from batteries are explosive. To reduce the possibility of a fire or explosion, be caretul when
working around gasoline or batteries.

* Use only a nonflammable solvent, not gasoline, to clean parts.
+ Never drain or store gasoline in an open container.

* Keep all cigarettes, sparks and flames away from the battery and all fuel-related parts.



HOW TO USE THIS MANUAL

This service manual describes the service procedures for the
TRX500FE/FM/TM.

Follow the Maintenance Schedule (Section 4) recommendations to
ensure that the vehicle is in peak operating condition and the emission
levels are within the standards set by the U.S. Environmental Protection
Agency (EPA) and California Air Resources Board (CARB).

Performing the first scheduled maintenance is very important. It
compensates for the initial wear that occurs during the break-in period.

Sections 1 and 4 apply to the whole vehicle. Section 3 iflustrates
procedures for removal/installation of components that may be required
fo perform service described in the following sections.

Sections 5 through 23 describe parts of the vehicle, grouped according
1o location.

Find the section you want on this page, then turn to the table of contenls
on the first page of the section.

Most sections start with an assembly or system illustration, service
informatior: and troubleshocting for the section. The subsequent pages
give detailed procedure.

If you are not familiar with this wehicle, read Technical Features in
Section 2.

If you don't knmow the source of the trouble, go to section 25
Troubleshoating.

CONTENTS

GENERAL INFORMATION

TECHNICAL FEATURES

FRAME/BODY PANELS/EXHAUST SYSTEM

MAINTENANCE

Your safety, and the safety of others, is very important. To help you
make informed decisions we have provided safety messages and
other information throughout this manual. Of course, it is not
practical or possible to warn you about all the hazards associated
with servicing this vehicle.
You must use your own good judgement.
You will find important safety information in a variety of forms
including:
* Safoty Labels - on the vehicle
+ Safety Messages — preceded by a safely alert symbol M and
one of three signal words, DANGER, WARNING, or CAUTION.
These signal words mean:

You WILL be KILLED or SERIOUSLY
ADANGER g you don't follow instructions.
You CAN be KILLED or SERIQUSLY HURT
ENALULINIEN i you don't follow instructions.

N You CAN be HURT if you dom't follow
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SYMBOLS

The symbols used throughout this manual show specific service procedures. If supplementary information is required pertaining to
these symbols, it would be explained specifically in the text without the use of the symbols.

Replace the part(s) with new one(s) betore assembly.

Use the recommended engine oil, unless otherwise specified.

NN Y

Use molybdenum oil solution {mixture of the engine oil and molybdenum grease in a ratio of 1:1}

.—ﬁ-l Use multi-purpose grease (lithium based multi-purpose grease NLGI #2 or equivalent).
Use molybdenum disulfide grease {containing more than 3% molybdenum disulfide, NLGI #2 or
equivalent).

/@ Example: Molykote® BR-2 plus manufactured by Dow Corning U.S.A.

Mutti-purpose M-2 manufactured by Mitsubishi Oil, Japan

Use maolybdenum disulfide paste (containing more than 40% molybdenum disulfide, NLGI #2 or
equivalent).

Example: Molykote® G-n Paste manufactured by Dow Corning U.S.A.

e Honda Moly 60 (U.S.A. only)
Rocol ASP manufactured by Rocol Limited, U.K.
Rocol Paste manufactured by Sumico Lubricant, Japan

/ﬁl Use silicone grease.

.C)m Apply a locking agent. Use a medium strength locking agent unless otherwise specified.

‘u Apply sealant.

é Use DOT 4 brake fluid. Use the recommended brake fluid unless otherwise specified.

Use fork or suspension fluid.
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GENERAL INFORMATION

SERVICE RULES

1.

e Wk

oo

Use genuine HONDA or HONDA-recommended parts and lubricants or their equivalents. Parts that dont meet
HONDA's design specifications may cause damage to the vehicle.

Use the special tocls designed for this product to avoid damage and incorrect assembily.

Use only metric tools when servicing the vehicle. Metric bolts, nuts and screws are not interchangeable with English
fasteners.

Install new gaskets, O-rings, cotter pins, and lock plates when reassembling.

When tightening bolts or nuts, begin with the larger diameter or inner bolt first. Then tighten to the specified torque
diagonally in incremental steps unless a particular sequence is specified.

Clean parts in cleaning solvent upon disassembly. Lubricate any sliding surfaces before reassembly.

After reassembly, check all parts for proper installation and operation.

Route all electrical wires as shown in the Cable & Harness routing (page 1-22}.

MODEL IDENTIFICATION

This manual covers 3 types of TRX500 models:

¢ TM - 2WD/Left foot operated gearshift
* FM - 4WD/Left foot operated gearshift
* FE - 4WDV/Electric shift program {ESP)

Be sure to refer to the procedure that pertains to the appropriate version of the TRX500.
TRX500 FE model shown:

DESTINATION CODES
Throughout this manual, the following codes are used to identify individual types for each region.
DESTATIoN
A US.A.
CM Canada
u Austraiia {New Zealand}




GENERAL INFORMATION

The Vehicle ldentification Number (VIN} is stamped on the front side of
the frame.

The engine serial number is stamped on the left side of the rear
crankcase,

The name plate {U.S.A. and U type} or safety certification label {Can-
ada type)} is attached on the right front frame pipe.

ENGINE SERIAL NUMBER

U.S.A. and U type:

1-3



GENERAL INFORMATION

The carburetor identification number is stamped on the left side of the
carburetor body.

The vehicle emission information label is attached on the rear fender
behind the seat (U.S.A. only).

The color label is attached on the front side of the right front frame
pipe. When ordering color-coded parts, always specify the designated
color code.

CARBURETOR IDENTIFICATION NUMBER

COLOR LABEL




GENERAL INFORMATION

GENERAL SPECIFICATIONS
TRX500TM

Footpeg height
Ground clearance

ITEM SPECIFICATIONS

DIMENSIONS Overall length 2,109 mm {83.0in)

Overall width 1,188 mm (46.8 in)

Overall height 1,169 mm (46.0 in}

Wheelbase 1,292 mm (50.2 in}

Front tread 922 mm {36.3in)

Rear tread 925 mm {36.4 in)

Seat height 860 mm (33.9in)

349 mm {13.7 in)
190 mm (75 in}

Front suspension
Front wheel travel
Front damper
Rear suspension
Rear wheel travel
Rear damper
Front tire size
Rear tire size
Front rim size
Rear rim size
Front tire brand
Rear tire brand
Front brake

Rear brake

Caster angle

Trail length
Camber angle
Fuel tank capacity
Fuel tank reserve capacity

Dry weight 253 kg (558 Ibs)

Curb weight 265 kg (584 |bs)

Maximum weight capacity 220 kg (485 |bs)
FRAME Frame type Double cradle

Double wishbone

170 mm (6.7 in)

Double tube

Swingarm

170 mm (6.7 in}

Double tube

AT25 x 8-12 %%

AT25 x 10-12 %

12 x 6.0 AT

12x 75 AT

KT181 {Duniop)

KT 185 (Dunlop)

Hydraulic disc brake

Mechanical drum brake

50

17 mm {11/16 in)

00

15.8 liters (4.17 US gal, 3.48 Imp gal)}
3.3 liters {0.87 US gal, 0.73 Imp gal)

ENGINE Cylinder arrangement
Bore and stroke
Displacement

Single cylinder, longitudinally installed
92.0 x 7.5 mm (3.62 x 2.81 in)
475.3 e’ (28.99 cu-in}

Throttle bore

Compression ratio 8.3:1
Valve train OHV
Intake valve opens 6° BTDC (at 1 mm lift)

closes 44° ABDC (at 1 mm lift)
Exhaust valve opens 42° BBDC (at 1 mm lift)

closes 4° ATDC (at 1 mm lift)
Lubrication system Forced pressure and wet sump
Qil pump type Trochoid
Cooling system Air cooled {with cooling fan and oil cooler}
Air filtration Qiled double urethane foam
Engine dry weight 55.2 kg (121.7 Ibs}

CARBURETOR Carburetor type Constant Vacuum (VE type}

36 mm {1.42 in)




GENERAL INFORMATION

ITEM SPECIFICATIONS
DRIVE TRAIN Clutch system Centrifugal and multi-plate, wet
Clutch operation system Automatic
Transmission Constant mesh, 5-speeds with reverse
Primary reduction 2.103 (61/29)
Secondary reduction 1.818 {40/22)
Final reduction 3.183{41/13)
Gear ratio 1st 4,231 {66/13)
2nd 2.389{43/18)
3rd 1.609 {37/23)
4th 1.179(33/28)
5th 0.848 {28/33)
Reverse 5.600 (28/15 x 39/13}
Gearshift pattern R-N-1-2-3-4-5
Left foot operated return system
ELECTRICAL Ignition system DC-CDI
Starting system Electric starter motor and emergency recoil starter
Charging system Triple phase output alternator
Regulator/rectifier FET shorted, triple phase full wave rectification
Lighting system Battery
TRX500FM/FE
ITEM SPECIFICATIONS
DIMENSIONS Overall length 2,109 mm (83.0 in)
Overall width 1,188 mm {46.8 in)
Overall height 1,181 mm {46.5 in)
Wheelbase 1,287 mm (50.7 in)
Front tread 913 mm (35.9in}
Rear tread 925 mm (36.4 in)
Seat height 860 mm {33.9 in)

Footpeg height
Ground clearance
Dry weight

Curb weight

Maximum weight capacity

349 mm (13.7 in}
190 mm (75 in)

FM: 270 kg (595 Ibs)
FE: 271 kg (597 Ibs)
FM: 282 kg (622 |bs)
FE: 284 kg (626 Ibs)
220 kg (485 Ibs)




GENERAL INFORMATION

ITEM SPECIFICATIONS
FRAME Frame type Double cradle
Front suspension Double wish-bone
Front whee! travel 170 mm (6.7 in)
Front damper Double tube
Rear suspension Swingarm
Rear wheel travel 170 mm (6.7 in)
Rear damper Double tube
Front tire size AT25 x 8-12 %%
Rear tire size AT25 x 10-12 Hk
Front rim size 12 x 6.0 AT
Rear rim size 12x 75 AT
Front tire brand KT181 {Dunlop)
Rear tire brand KT185 {Duntop)
Front brake Hydraulic disc brake
Rear brake Mechanical drum brake
Caster angle 20
Trail tength 9mm {11/32in)
Camber angle 0°
Fuel tank capacity 15.8 liters (4.17 US gal, 3.48 Imp gal}
Fuel tank reserve capacity 3.3liters {0.87 US gal, 0.73 Imp gal}
ENGINE Cylinder arrangement Single cylinder, longitudinally installed
Bore and stroke 920x71.5 mm (3.62 x 2.81 in)
Displacement 475.3 cm? (28.99 cu-in}
Compression ratio 8.3:1
Valve train OHvV
Intake valve opens 6° BTDC (at 1 mm {ift)
closes 44° ABDC (at 1 mm [ift)
Exhaust valve opens 42° BBDC {at 1 mm lift}
closes 4° ATDC (at 1 mm lift)
Lubrication system Forced pressure and wet sump
Qil pump type Trochoid
Cooling system Air cooled {with cooling fan and oil cooler}
Air filtration Qiled double urethane foam
Engine dry weight FiI: 55.5 kg {122.4 |bs)
FE: 577 kg (1272 Ibs)
CARBURETOR Carburetor type Constant Vacuum (VE type)
Throttle bore 36 mm {1.42 in}
DRIVE TRAIN Ciutch system Centrifugal and multi-plate, wet
Clutch gperation system Automatic
Transmission Constant mesh, 5-speeds with reverse
Primary reduction 2.103 (61/29)
Secondary reduction 1.818 {40/22)
Final reduction Front 3.230 (42/13)
Rear 3.153 {4113}
Gear ratio 1st 4,231 (55/13)
2nd 2.389 (43/18)
3rd 1.609 (37/23)
. 4th 1.179(33/28)
5th 0.848 (28/33}
Reverse 5.600 (28/15 x 39/13)
Gearshift pattern R-N-1-2-3-4-5
FM: Left foot operated return system
FE: Electric shift (left hand operated) return system
ELECTRICAL Ignition system DC-CDI

Starting system
Charging systemn
Regulator/rectifier
Lighting system

Electric starter motor and emergency recoil starter
Triple phase output alternator

FET shorted, triple phase full wave rectification
Battery

~i



GENERAL INFORMATION

LUBRICATION SYSTEM SPECIFICATIONS

Unit: mm (in)

ITEM STANDARD SERVICE LIMIT
Engine oil capacity After draining 2.4 jiters (2.5 US gt, 2.1 Imp qt) -
After draining/filter change 2.5 liters (2.6 US gt, 2.2 Imp qt) -
After disassembly 3.0 liters (3.2 US qt, 2.6 Imp qt) -
Recommended engine oil Pro Honda GN4 or HP4 (without molyb-
denum additives) 4-stroke oil or equiv-
alent motor oil
APl service classification: SG or Higher -
JASO T 903 standard: MA
Viscosity: SAE 10W-40
Oil pump Tip clearance 0.15 {0.006) 0.20 (0.008)
Body clearance 0.15-0.21 (0.00 - 0.008) 0.25 (0.010)
Side clearance 0.02 - 0.09 {0.001 - 0.004} 0.11 {0.004}
FUEL SYSTEM SPECIFICATIONS
ITEM SPECIFICATIONS
Carburetor identification number VEGDA
Main jet #162
Slow jet #45
Pilot screw opening See page 6-19
Float level 15.9 mm (0.63 in)
Idle speed 1,400 + 100 rpm (min™)
Throttie lever free play 3-8mm (1/8-5/16 in}
CYLINDER HEAD/VALVE SPECIFICATIONS
Unit: mm (in)
ITEM STANDARD SERVICE LIMIT
Cylinder compression at 380 rpm {min™") 440 kPa {4.5 kgficr, 64 psi) -
Valve clearance INJEX 0.15+ 0.02 {0.006 £ 0.001) -
Valve, valve Valve stem Q.D. IN 5.975 - 5,990 (0.2352 - 0.2358) 5.95 (0.234)
guide EX 5.955 - 5.970 (0.2344 - 0.2350} 5.93 (0.233)
Valve guide |.D. INJEX, 6.000 - 6.012 {0.2362 - 0.2366) 6.02 (0.237)
Stem-to-guide clearance IN 0.010 - 0.037 (0.0004 - 0.0015) 0.12 (0.005)
EX 0.030 — 0.057 {0.0012 - 0.0022} 0.14 (0.0086)
Valve seat width INJEX 1.2 (0.05) 1.5 (0.06)
Valve spring Free length Inner 42.94 (1.691) 42.08 {1.657)
Outer 43.63 {1.718) 42.76 (1.683)
Rocker arm Arm I.D. INJEX 12.000 - 12.018 {0.4724 - 0.4731) 12.05 (0.474)
Shaft O.D. INJEX 11,964 - 11.984 (0.4710 - 0.4718) 11.92 (0.469)
Arm-to-shaft clearance INFEX 0.016 - 0.054 {0.0006 — 0.0021) 0.08 (0.003)
Camshaft Cam |obe height iN 35.8315 — 35.9915 (1.41069 - 1.41699} 35.60 {1.402)
and cam EX 35.5512 - 35.7112 (1.39965 - 1.40595) 36,38 (1.393)
follower Cam follower O.D. INJEX | 22.467 — 22.482 (0.8845 — 0.8851) 22.46 (0.884
Follower bore |.D. IN/JEX 22.510 - 22.526 (0.8862 - 0.8868) 22.54 (0.887
Follower-to-bare clearance IN/EX 0.028 - 0.059 (0.0011 - 0.0023) 0.07 (0.003)
Cylinder head warpage - 0.10 (0.004)




GENERAL INFORMATION

CYLINDER/PISTON SPECIFICATIONS

Unit: mm (in)
ITEM STANDARD SERVICE LIMIT
Cylinder 1.D. 92.000 - 92.010 {3.6220 - 3.3.6224) 92.10 (3.626)
Out-of-round - 0.10 {0.004}
Taper - 0.10 (0.004}
Warpage - 0.10 (0.004}
Piston, Pistan O.D. at 15 {0.6) from bottom 91.965 - 91.985 {3.6207 - 3.6214) 91.93 (3.619})
piston pin, Piston pin hole I.D. 20.002 - 20.008 {0.7875 — 0.7877) 20.04 (0.789)
piston ring Piston pin O.D. 19.994 — 20.000 (0.7872 - 0.7874) 19.96 {0.786)
Piston-to-piston pin clearance 0.002 -0.014 {0.0001 — 0.0006} 0.08 {0.003)
Piston ring end gap Top 0.15-0.30 (0.006 - 0.012) 0.5 {0.02)
Second 0.30-0.45(0.012-0.018) 0.6 {0.02)
Qil (side rail) 0.20 - 0.70 (0.008 - 0.028) 0.9(0.04)
Pisten ring-to-ring Top 0.030 - 0.060 {0.0012 - 0.0024) 0.09 (0.004)
groove clearance Second 0.030 - 0.060 (0.0012 - 0.0024) 0.09 (0.004)
Cylinder-to-piston clearance 0.015 - 0.045 {0.0006 - 0.0018) 0.10 {0.004)
Connecting rod small end I1.D. 20.020 - 20.041 {0.7882 — 0.7890) 20.07 (0.790)
Connecting rod-to-piston pin ciearance 0.020 - 0.047 {0.0008 - 0.0019) 0.10 {0.004)

CLUTCH/GEARSHIFT LINKAGE SPECIFICATIONS

Unit: mm ({in}

ITEM STANDARD SERVICE LIMIT
Change clutch Spring free length TM/FM 43.8(1.72) 42.49 {1.673)
FE 42.5 (1.67) 41,23 (1.623)
Disc thickness 2.62-2.78 {0.103 - 0.109) 2.3(0.09})
Plate warpage - 0.20 (0.008)
QOuter 1.D. 29.000 - 29.021 (1.1417 — 1.1426) 29.05 {1.144)
Outer guide 1.D. 22.000 - 22.021 (0.8661 - 0.8670} 22.05 (0.868)
- 0.D. 28.959 - 28.980 (1.1401 — 1.1409} 28.93 {1.139)
Mainshaft O.D. at clutch outer guide 21.967 ~ 21.980 (0.8648 - 0.86564) 21.93 {(0.863)
Centrifugal Drum L.D. 150.0 - 150.2 {5.906 - 5.913) 150.4 {(5.92)
clutch Weight lining thickness 2.0{0.08) 1.3 (0.05)
Clutch spring height 3.72{0.146) 3.6(0.14)
Clutch weight spring free length 23.17 {0.912) 24.10 (0.949)
Primary drive Gear I.D, 29.000 - 29.021 (1.1417 - 1.1426)} 29.05 (1.144)
gear Crankshaft O.D. at drive gear 28.959 — 28,980 (1.1401 - 1.1409) 28.93 {1.139)

ALTERNATOR/STARTER CLUTCH SPECIFICATIONS

Unit: mm (in)

ITEM

STANDARD

SERVICE LIMIT

Starter driven gear boss 0.D.

51.705 - 51.718 {2.0356 — 2,0361)

51.69 {2.035)
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GENERAL INFORMATION

CRANKCASE/TRANSMISSION/CRANKSHAFT/BALANCER

SPECIFICATIONS
Unit: mm (in}
ITEM STANDARD SERVICE LIMIT
Shift fork 1.D. Front, center 13.000-13.021 {0.5118 - 0.5126) 13.04 {0.513)
Rear 13.000 - 13.018 {0.5118 - 0.5125) 13.04 10.513)
Claw thickness 4.93-5.0010.194 - 0.197) 4.5 (0.18)
Shaft O.D. 12.966 - 12.984 {0.5105 - 0.5112) 12.96 (0.510}
Transmission Gear 1.D. M4 256,000 - 25,021 (0.9843 - 0.9851) 25.05 (0.986)
Mb 20.000 - 20.021 (0.7874 - 0.7882) 20.05 (0.789)
C1.C2,C3,CR 28.020 - 28.041 (1.1031 - 1.1040} 28.07 (1.105}
Reverse idle 13.000 - 13.021 (0.5118 - 0.5126) 13.04 (0.513)
Gear bushing M4 24,959 - 24,980 (0.9826 - 0,9835) 24.93(0.981)
0.D. M5 19.966 - 19.984 {0.7861 - 0.7868) 19.94 (0.785)
(03] 27.986 — 28.005 (1.1018 - 1.1026) 27.94 {1.100)
C2,CR 27979 - 28.000 {1.1015 -~ 1.1024) 2793 (1.100)
Cc3 27959 — 27.980 (1.1007 - 1.1016} 2791 (1.099)
Gearto-bushing M4 0.020 - 0.062 {0.0008 — 0.0024) 0.10 {0.004)
clearance M5 0.016 - 0.055 (0.0006 - 0.0022) 0.10 {0.004)
C1 0.015 - 0.055 {0.0006 - 0.0022) 0.08 (0.003)
C2,CR 0.020 ~ 0.062 {0.0008 - 0.0024) 0.10 {0.004)
C3 0.040 - 0.082 (0.0016 - 0.0032} 0.15 {0.006)
Gear bushing L.D. M4 22.000 - 22.021 (0.8661 - 0.8670) 22.04 {0.868}
M5 17.016 - 17.034 (0.6699 ~ 0.6706) 17.06 {0.672)
Mainshaft O.D. at M4 21.959 — 21.980 {0.8645 - 0.8654) 21.93 {0.863)
at M5 16.976 — 16.987 {0.6683 - 0.6688) 16.93 {0.667)
Reverse idle shaft O.D. 12.966 — 12.984 {0.5105 - 0.5112) 12.94 {0.509}
Bushing-to-shaft M4 0.020 - 0.062 {0.0008 - 0.0024) 0.10{0.004}
clearance M5 0.029 - 0.058 (0.0011 - 0.0023) 0.10 {0.004)
Reverse idle gear-to-shaft clearance 0.016 - 0.055 {0.0006 - 0.0022) 0.10 {0.004)
Crankshaft Runout - 0.15 (0.006)
Big end side clearance 0.05 - 0.65 {0.002 - 0.026) 0.8 (0.03)
Big end radial clearance 0.006 - 0.018 (0.0002 - 0.0007) 0.05 (0.002)

FRONT WHEEL/SUSPENSION/STEERING SPECIFICATIONS

Unit: mm {in}

iTEM STANDARD SERVICE LIMIT
Minimum tire tread depth - 4.0 (0.18)
Cotd tire pressure Standard 25 kPa (0.25 kgf/cm?, 3.6 psi) -
Minimum 22 kPa (0.22 kgficm?, 3.2 psi) -
Maximum 28 kPa (0.28 kgf/cm?, 4.0 psi) -
With cargo 25 kPa (0.25 kgficm?, 3.6 psi) =
Tie-rod distance between the ball ™ 382.5 {15.06) -
joints FMIFE 388.0 {15.28) -
Toe ™ Toe-out: 1% 15 {1/32 £ 19/32) -
FM/FE Toe-out: 30 £ 15 (1-3/16 £ 19/32) -

REAR WHEEL/SUSPENSION SPECIFICATIONS
Unit: mm (in)

ITEM STANDARD SERVICE LIMIT
Minimum tire tread depth - 4.0 {0.16)
Cold tire pressure Standard 25 kPa {0.25 kgt/cm?, 3.6 psi) -
Minimum 22 kPa {0.22 kgf/cm’?, 3.2 psi) —
Maximum 28 kPa {0.28 kgf/cm?, 4.0 psi} -
With cargo 25 kPa {0.25 kgf/cm?, 3.6 psi) -
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GENERAL INFORMATION

BRAKE SYSTEM SPECIFICATIONS

Unit: mm (in)

ITEM STANDARD SERVICE LIMIT
Front brake Recommended brake fluid Henda DOT 4 brake fluid -
Disc thickness 3.8-4.2{0.15-0.17) 3.0{0.12)
Disc runout - 0.30 (0.012)
Master cylinder I.D. 14.0 (0.55) -
Caliper cylinder 1.D. 33.96 (1.3379 -
Rear brake Drum {.D. 180.0 (7.09) 181 {71)
Shoe lining thickness 5.3 (0.21} To index mark

FRONT DRIVING MECHANISM SPECIFICATIONS (FM/FE models)

Unit: mm {in}

ITEM STANDARD SERVICE LIMIT
Front Oil capacity After draining 185 cm® (6.3 US oz, 6.5 Imp oz) -
differential After disassembly 230 cm® (7.8 US oz, 8.1 Imp oz) -
Recommended oil Hypoid gear oil SAE # 80 -
Gear backlash 0.05 - 0.25 (0.002 - 0.010} 0.4 (0.02)
Backlash difference - 0.2 (0.01)
Slip torgue 14— 17 N-m (1.45 - 1.75 kgf-m, 12 N-m (1.2
10 — 13 ibf-ft) kgf-m, 9 Ibf-ft)
Face cam-to-housing distance 3.3-37(0.13-0.15} 3.3(0.13)
Differential ring gear depth 6.55 — 6.65 (0.258 — 0.262) 6.55 (0.258)
Cone spring free height 2.8 (0.11) 2.6 (0.10)
REAR DRIVING MECHANISM SPECIFICATIONS
Unit: mm (in)
ITEM STANDARD SERVICE LIMIT
Axle runout - 3.000.12)
Rear final Qil capacity After draining 76 cm?® (2.5 US oz, 2.6 Imp oz) -
drive After disassembly 100 cm® (3.4 US oz, 3.5 imp o0z2) -
Recommended oil Hypoid gear oil SAE # 80 -
Gear bhacklash 0.05 - 0.25 {0.002 - 0.010} 0.4 (0.02)
Backlash difference 0.2 (0.01)

Ring gear-to-stop pin clearance

0.3-0.6 (0.01 - 0.02)

BATTERY/CHARGING SYSTEM SPECIFICATIONS

ITEM SPECIFICATIONS
Battery Capacity 12V -12 Ah
Current leakage 1 mA max.
Voitage Fully charged 13.0-132V
(20°C/68°F) Needs charging Below 12.3V
Charging Normal 14Ax5-10h
current Quick 6.0Ax10h
Alternator Capacity 0.357 kW/5,000 rpm {min™)
Charging coil resistance {20°C/68°F) 0.1-1.0Q
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GENERAL INFORMATION

IGNITION SYSTEM SPECIFICATIONS

ITEM

SPECIFICATIONS

Spark plug

BKR5E-11 (NGK), K16PR-U11 (DENSO)

Spark plug gap

1.0~ 1.1 mm {0.039-0.043 in)

Ignition coil primary peak voltage

100 V minimum

lgnition puise generator peak voltage

0.7 V minimum

Ignition timing {"F" mark)

10° BTDC at idle

ELECTRIC STARTER SPECIFICATIONS

Unit: mm (in}

ITEM

STANDARD SERVICE LIMIT

Starter motor brush length

12.5 (0.49) 9.0 (0.35)

LIGHTS/METERS/SWITCHES SPECIFICATIONS

ITEM SPECIFICATIONS
Bulbs Headlight (high/low bearn) 12V -30/30Wx 2
Assist headlight 12V-45W

Brakeftaillight

12V-21/5Wx2

Neutral indicator

12 V-1.7 W (AJCM type TM model)

LED {Except A/CM type TM model)

Reverse indicator

12 V-1.7 W (A/CM type TM model)

LED {Except A/CM type TM model)

Oil temperature indicator

12 V-1.7 W (A/CM type TM maodel}

LED (Except A/CM type TM model)

AWD indicator (FM/FE only} LED
Meter light LED x 10 {Except A/CM type TM maodel}
Fuse Main fuse TM/FM 30A
FE 0Ax2
Sub-fuse 1b5Ax2, 10AX2
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GENERAL INFORMATION

STANDARD TORQUE VALUES
TORQUE TORQUE
FASTENER TYPE N-m {kgf-m, lbf-ft} FASTENER TYPE N-m (kgf-m, Ibfft)
5 mm bolt and nut 5 (0.5, 3.6) 5 mm screw 4(0.4,2.9)
6 mm bolt and nut 10{1.0, 7) 6 mm screw 9(0.9, 6.5)
8 rmm bolt and nut 22 (2.2, 16} & mm flange bolt 10 {1.0, 7}
10 mm bolt and nut 34 (3.5, 25) {8 mm head, small flange)
12 mm bolt and nut 54 (5.5, 40} 6 mm flange bolt 12 (1.2, 9)
{8 mm head, large flange)
6 mm flange holt 12 {1.2, 9}
{10 mm head) and nut
8 mm flange bolt and nut 26 (2.7, 20)
10 mm flange bolt and nut 39{4.0, 29)

ENGINE & FRAME TORQUE VALUES

+ Torque specifications listed below are for important fasteners.
+ QOthers should be tightened to standard torgque values listed above.

NOTE:
1. Apply locking agent to the threads.
2. Apply engine oil to the threads and seating surface.
3. Apply grease to the threads and seating surface.
4, ALQC bolt: replace with a new one.
5. Lock nut: replace with a new one.
6. Castle nut: tighten to the specified torgue and further tighten until its grooves align with the cotter pin hole.
7. Stake.
8. Left hand threads.
ENGINE
MAINTENANCE
THREAD TORQUE
ITEM aTy DIA. (mm) N-m (kgf-m, Ibf-ft) REMARKS
Spark plug 1 14 22(2.2,186)
Valve adjusting lock nut 2 6 17 (1.7, 13)
Valve adjusting hole cap 2 34 12 (1.2, 9}
Timing hole cap 1 14 10 (1.0, 7}
Engine oil drain bolt 1 12 25(2.5, 18)
Engine oil filter cover bolt 3 6 - 10(1.0,7)
Clutch adjusting screw lock nut 1 8 22(2.2,16)
LUBRICATION SYSTEM
.~ THREAD TORQUE
ITEM QTY | DA (mm) | Nemikgfm, bfft) | FEMARKS
Relief vaive cap 1 14 19 (1.9, 14} NOTE 1
FUEL SYSTEM
THREAD TORQUE
ITEM aTy DIA. {mm) N-m (kgf-m, Ibf-t) REMARKS
Carburetor insulator band screw 1 5 4{0.4, 3.0}
1.5-3.0mm
{0.06 - 0.12 in}
Throttle positri‘on sensor spét;;e‘;crew 2 5 3.4(0.35, 2.5)
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GENERAL INFORMATION

CYLINDER HEAD/VALVE
. THREAD TORQUE
ITEM QT | DA (mm) | Nem(kgfm, ibff) | TEMARKS
Cylinder head cap nut 6 10 39 (4.0, 29) NOTE 2
Cam sprocket bolt 2 7 20{2.0, 15) NOTE 1
Cam chain tensioner pivot bolt 1 6 124{1.2, 9} NQOTE 1
Exhaust pipe stud bolt 2 8 6(0.6, 4.4)
23205 mm
(0.91£0.02in)
CYLINDER/PISTON
. THREAD TORQUE
ITEM QTY | pia. (mm) | Nemikgf-m, Ibff) | REMARKS
Cylinder stud bolt 2 10 1211.2,9)
Cylinder stud bolt 4 10 12{1.2,9)
CLUTCH/GEARSHIFT LINKAGE:
THREAD TORQUE
ITEM OTY | pia.(mm) | Nm(kghm, Ibff) | REMARKS
Clutch spring bolt 4 6 12{(1.2, 9)
Centrifugal clutch lock nut 1 20 118 {12.0, 87) NOTE 2,7
Change clutch lock nut 1 18 108 (11.0, 80} NQTE 2, 7
Shift drum stopper arm pivot bolt 1 6 12 (1.2, 9) NOTE 1
Gearshift cam bolt 1 6 16 {1.6, 12} NOTE 1
Gearshift spindle return spring pin 1 8 22{2.2, 16} NOTE1
ALTERNATOR/STARTER CLUTCH:
THREAD TORQUE
ITEM Ty DIA. {mm) N-m {kgf-m, Ibf-ft} REMARKS
Starter clutch bolt 6 8 30(3.1,22) NOTE 1
Recoil starter driven pulley bolt 1 12 108 (1.0, 80) NOTE 2
Alternator stator bolt 4 6 10{1.0, 7)
Ignition pulse generator bolt 2 5 6 (0.6, 4.4} NOTE 1
CRANKCASE/TRANSMISSION/CRANKSHAFT/BALANGER:
. THREAD TORQUE
ITEM OTY | DIA.(mm) | Nemkgfm, Ibfft) | TEMARKS
Secondary gearshift spindle stopper bolt 1 6 12{1.2, 9) NOTE 1
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GENERAL INFORMATION

LIGHTS/METER/SWITCHES
THREAD TORQUE
, \TEM OTY | pia (mm) | Nem ikgf-m, Ibfft) | REMARKS
Oil temperature sensor 1 12 18 (1.8, 13)
ELECTRIC SHIFT PROGRAM (ESP: FE model):
THREAD TORQUE
ITEM Q7Y | DA (mm) | Nmikgfm, bist) | TEMARKS
Angle sensor bolt 2 [ 6 (0.6, 4.4) NOTE 1
Reverse shift switch 1 10 13 (1.3, 10)
FRAME
FRAME/BODY PANELS/EXHAUST SYSTEM
, THREAD TORQUE
ITEM QTY | DlA (mm) | N-m(kghm, Ibfft) | TEMARKS
Front carrier boit 4 8 37 (3.8, 27)
Front carry pipe bolt 4 8 37 (3.8, 27)
Rear carrier bolt 8 8 37 (3.8, 27}
Muffler band bolt 2 8 23(2.3,17)
Muffler cover band bolt 2 - 3.21(0.33, 2.4)
Exhaust pipe cover band bolt 2 - 3.2{0.33, 2.9)
Heat protector band boit 3 - 5.4 {0.55, 4.0)
Footpeg bracket bolt 4 8 32 (3.3, 24}
MAINTENANCE
THREAD TORQUE
ITEM QTY | pia.(mm} | Nemikgim. lbfhf) | DEMARKS
Front differential oil filter cap {FM/FE only) 1 30 12 (1.2, 9)
Front differential oil drain bolt {(FM/FE only) 1 8 12 (1.2, 9}
Rear final gear case oil check bolt 1 8 12 (1.2, 9}
Rear final gear case oil filler cap 1 30 12{1.2,9)
Rear final gear case oil drain bolt 1 8 12{(1.2, 9)
Spark arrester bolt 3 6 12 (1.2, 9)
Tie-rod lock nut (knuckle side} 2 12 54 (5.5, 40)
Tie-rod lock nut {steering arm side) 2 12 54 (6.5, 40) NOTE 8
LUBRICATION SYSTEM
THREAD TORQUE
ITEM QTY | pia fmm) | Ne-mikghm, bfft) | PEMARKS
Cooling fan motor screw 3 5 1.5 {0.15, 1.1)
Cooling fan nut 1 5 2.71{0.27 2.0 NOTE 1
Cooling fan shroud tapping screw 3 4 0.8 {0.08, 0.6)
FUEL SYSTEM
THREAD TORQUE
ITEM QTY | piA. (mm) | Nem{kgf-m, btf) | REMARKS
Starting enrichment (SE) valve nut 1 14 2.3 (0.23, 1.7}
ENGINE REMOVAL/INSTALLATION
THREAD TORQUE
ITEM QTY | DA (mm) | N-m (kgf-m, Ibf-f) REMARKS
Lower engine hanger nut {left and right) 2 10 54 (5.5, 40)
Left lower engine hanger bracket bolt 2 8 32 (3.3, 24)
Upper engine hanger nut (frame side) 1 10 54 (5.5, 40}
Upper engine hanger bolt {engine side} 2 8 32 (3.3, 24}
Gearshift pedal pinch bolt {TM/FM only) 1 6 16 (1.6, 12)
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GENERAL INFORMATION

FRONT WHEEL/SUSPENSION/STEERING

THREAD

TORQUE

ITEM QTY | DA (mm) | Nomikgim,ibfift) | PREMARKS
Handlebar lower halder nut 2 10 39 (4.0, 29) NOTE 5
Throttle housing cover screw 3 4 1.5(0.18, 1.1)
Throttie arm nut 1 6 7.6 {0.71,5.2)
2wWD/M4AWD select switch screw (FM/FE only) 2 4 1.5 (0.15, 1.1)
Front wheel nut B 10 64 {6.5, 47}
Front wheel hub nut (FM/FE} 2 16 78(8.0, 58) NOTE 6
Front wheel hub nut {TM) 2 18 78 {8.0, 58) NOTE 6
Front brake disc bolt 8 8 42 (4.3, 31) NOTE 4
Splash guard bolt 6 6 1 (1.1, 8) NQTE 4
Shock absorber mounting nut 4 10 44 {4.5, 32) NOTE &
Upper arm pivot nut 4 10 34 (3.5, 25) NQTE 5
Lower arm pivot nut 8 10 44 (4.5, 32) NQTE 5
Upper and fower arm ball joint nut 4 12 29 (3.0, 21) NQTE 6
Brake hose clamp balt 6 6 12{1.2,9)
Tie-rod stud joint nut 4 12 54 (5.5, 40) NOTE 5
Steering shaft end nut 1 14 108 {11.0, 80) NQTE 5
Steering shaft holder bolt 2 8 32 (3.3, 24)
REAR WHEEL/SUSPENSION
. THREAD TORQUE
ITEM QTY | piA.(mm} | Nm(kgf-m,Ibfst) | PEMARKS
Rear wheel nut 8 10 64 (6.5, 47)
Shock absorber upper mounting nut 1 10 34{3.5, 25)
Shack absorber lower mounting bolt 1 10 44 {4.5, 32}
Swingarm left pivot bolt 1 30 112 (11.4, 83)
Swingarm right pivot bolt 1 30 10{1.0, 7}
Swingarm right pivot lock nut 1 30 112 (114, 83)
BRAKE SYSTEM
, THREAD TORQUE
ITEM QTY | DA (mm) | Nemikgim,ibtf) | PEMARKS
Brake hose oil bolt 3 10 34 (3.5, 25)
Front brake caliper bleed valve 2 8 5.4 (0.54, 4.0)
Front master ¢ylinder reservoir cap screw 2 4 2(0.2,1.5)
Front brake light switch screw 1 4 1.2 {0.12, 0.9) NOTE 1
Front brake lever pivot bolt 1 6 1.0 (0.1,0.7)
Front brake lever pivot nut 1 6 5.9 (0.6, 4.4)
Front master cylinder holder bolt 2 6 12 (1.2, 9}
Front brake caliper mounting bolt 4 10 44 {4.5, 32) NOTE 4
Caliper pin bolt 4 8 2342.3,17)
Brake joint pipe 2 10 17 (1.7,13)
Rear brake arm pinch bolt/nut 1 8 20{2.0, 15)
Rear brake panel drain bolt 1 8 12{1.2, 9)
FRONT DRIVING MECHANISM (FM/FE models)
THREAD TORQUE
ITEM OTY | DA {mm) | Nem(kgfm, Ibff) | TEMARKS
Differential ring gear bolt 10 8 49 (5.0, 36} NOTE 4
Front final gear case cover bolt 2 10 49 (5.0, 36} NOTE 1
4 8 25(2.6, 18)
Front final clutch boit 3 8 25 (2.5, 18) NOTE 4
Front final gear case mounting boit 1 10 44 (4.5, 32)
Front final gear case mounting nut 1 10 44 {4.5, 32) NOTE 5
1 8 22{2.2,16)
Front vehicle speed sensor bolt 2 6 10{(1.0, 7)
Rear vehicle speed sensor bolt 2 6 10{1.0, 7)
Clutch cover stay bolt 1 6 10{1.0, 7)
Front finat clutch cover bolt 2 6 7{0.7 5.2)
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GENERAL INFORMATION

REAR DRIVING MECHANISM

THREAD TORQUE
ITEM QTY | BlA.(mm) | Ne-m(kgfm, bffe) | REMARKS
Rear final gear pinion bearing lock nut 1 64 98 (10.0, 72) NOTE 5, 7
Rear final gear case cover bolt 2 10 49 (5.0, 36) NOTE 1
6 8 25 (2.5, 18)
Rear final gear case mounting nut 4 10 54 (5.5, 40) NOTE &
Axle housing nut 12 10 44 (4.5, 32) NOTE 5
Skid plate holt 3 g 32 (3.3, 24)
Rear brake panel nut 4 10 44 (4.5, 32} NOTE 5
Rear wheel hub nut 2 20 137 {14.0, 101) NOTE 6
LIGHTS/METERS/SWITCHES
THREAD TORQUE
ITEM QTY | DA (mm)  N-m(kghm, Ibf-ft) | FEMARKS
Assist headlight/meter bracket nut 2 8 \ 25 (2.5, 18)




GENERAL INFORMATION

LUBRICATION & SEAL POINTS

ENGINE
LOCATION MATERIAL REMARKS
Camshaft cam lobes Molybdenum oil
Rocker arm shaft sliding surface solution (a mixture
Valve stem {valve guide sliding surface) of 1/2 engine oii and

1/2 molybdenum

Change clutch outer guide inner and outer surfaces
g 9 disulfide grease}

Piston pin outer surface

Starter reduction gear shaft whole surface
Starter reduction shaft journals

Mainshaft gear and bushing sliding surfaces
Countershaft gear and bushing sliding surfaces
Starter motor shaft end

Inside of oil filter cover Engine oil
Rocker arm followers and adjusting screw

Cam chain whole surfaces

Cam follower whole surfaces

Cylinder head cap nut threads and seating surfaces
Connecting rod small end inner surface

Piston outer surface and piston pin hole

Piston ring whaole surfaces

Cylinder bore

Clutch adjusting plate boss outer surface

Change clutch disc lining whole surfaces

Change clutch lock nut threads and seating surface
Centrifugal sprag clutch whole surface

Centrifugal clutch drum sprag clutch contacting surface
Centrifugal clutch drive plate sprag clutch contacting
surface

Centrifugal clutch lock nut threads and seating surface
Starter reduction gear teeth

Reverse stopper shaft journal surface

Recoil starter driven pulley bolt threads

Starter sprag clutch whole surface

Mainshaft and countershaft journal surfaces

Shift fork shaft whole surface

Shift drum grooves

Collar and bushing journal surfaces

Each bearing rotating area

Each Q-ring whole surface

Each cil seal lip

Recoil starter driven pulley ail seal lips MOBILITH SHC 100
Recoil starter drive pulley pivot shaft and ratchet sliding Multi-purpose
surfaces grease
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GENERAL INFORMATION

LOCATION MATERIAL REMARKS

Qil pressure relief valve cap threads Locking agent

Do not apply cap
inside and flange.

1.5-3.0mm 0.5-20mm
{0.06 - 0.12 in) {0.02-0.08 in)
n
Cam chain tensioner pivot bolt threads Coating width: 6.5 1 mm
{0.26 £ 0.04 in)
Cam sprocket bolt threads Coating width: 6 £ 1 mm
{0.24 £ 0.04 in)
Camshaft bearing retainer bolt threads Coating width: 6.5+ 1 mm
{0.26 £ 0.04 in)
Shift drum stopper arm pivot bolt threads Coating width: 6.5+ 1 mm
{0.26 £ 0.04 in}
Gearshift cam bolt threads Coating width: 6.5+ 1 mm
{0.26 £ 0.04 in)
Gearshift spindle return spring pin threads Coating width: 6.5+ 1 mm
{0.26 £ 0.04 in)
Secondary gearshifi spindle stopper bolt threads Coating width: 8.5+ 1 mm

(0.26 £ 0.04 in)
Recoil starter center nut threads
Starter clutch bolt threads

Ignition pulse generator bolt threads Coating width: 6.5+ 1 mm
(0.26 + 0.04 in)

Bearing setting plate bolt threads Coating width: 6.5t 1 mm
(0.26 £0.04 in)

Gear position switch bolt threads Coating width: 6.5+ 1 mm
(0.26 £ 0.04 in})

Angle sensor bolt threads FE only

Coating width: 6.5+ 1 mm
(0.26 £ 0.04 in)

Alternatorfignition pulse generator wire grommet Liguid sealant
seating surface

Gear position switch wire grommet seating surface
Crankcase mating surface

Electric shift reduction gear teeth and journals (front Templex N3 grease FE only
crankcase cover} (ESSQ) Apply3-5g

Apply Templex

Apply Templex
N3 grease,.
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GENERAL INFORMATION

FRAME
LOCATION MATERIAL REMARKS

Throttle cabte end {lever side) Multi-purpose

Throttle lever pivot and dust seal lip grease

Rear {parking) brake lever pivot

Parking arm pin

Front wheel hub outer dust seal lips TM only

Front wheel hub inner dust seal lips and side seal TM only

Knuckle outer dust seai lips FMI/FE only

Knuckle inner dust seal lips and side seal FM/FE only

Front upper arm pivot collar outer surfaces

Steering shaft bushing sliding surface Apply2-3g

Steering shaft dust seal lips

Front shock absorber lower bearing and dust seal lips

Rear shock absorber lower bearing and dust seal lips

Swingarm pivot bearing

Swingarm pivot dust seal lips

Rear brake ¢cam dust seal lips

Rear brake cam spindle surface Apply0.5-0.1g

Rear brake cam contacting surface of brake shoes Apply 0.5-0.1

Anchar pin contacting surface of brake shoes Apply0.5-0.1g

Rear brake drum cover dust seal lips and side seal

Rear brake pedal pivot

Rear brake pedal pivot dust seal lips

Rear brake panel dust seal lips

Rear brake panel O-ring

Rear brake cable ends {for lever and pedal}

Front final gear case oil seal lips {for drive shafts} FM/FE only

Frant final gear ofl filler cap O-ring FM/FE only

Front final gear speed sensor O-rings FM/FE only

Front final ¢tutch case O-ring FM/FE anly

Left axle housing oil seal lips

Rear final gear case oll seal lips {for ring gear)

Rear final gear case oil seal lips {for pinion gear)

Rear final gear oil filfer cap O-ring

Rear final gear pinion joint O-ring

Steering shaft spline Molybdenum

Front upper arm dust seal lips disulfide grease

Rear wheel hub dust seal lips

Front propeller shaft seal lips FM/FE only

Front propelter shaft splines (at final ¢clutch) ) FM/FE only

Front propeller shaft splines (at propeller shaft joint) FM/FE only
Filup5-8g

Front final clutch outer ring splines FM/FE only
Fillup5-8g

Output shaft splines {at propeller shaft joint) FM/FE only

Front drive shaft splines (at wheel side} FM/FE anly

Rear axle splines (left, right and center)

Rear final gear pinion joint splines Fillupb-8g

Universal joint splines

Rear drive shaft seal lips

Front drive shaft outboard joint inside NKG205 FM/FE only
Fillup40-60g

Front drive shaft inboard joint inside NKG106 FM/FE only
Fillup55-75g

Handlebar grip rubber inside
Air cleaner ¢case-to-connecting hose mating surface
Air cleaner case-to-duct seal mating surface

Honda Bond A or
Honda Hand Grip
Cement (U.S.A.
only} or equivalent

Rear brake cam felt seal
Qil cooler hose joint O-rings

Engine oil
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. GENERAL INFORMATION

LOCATION MATERIAL REMARKS

Frant brake lever-to-master piston contacting area Silicone grease
Front brake lever pivot :
Front brake caliper piston boot inside
Front brake caliper pin sliding surfaces
Front brake caliper pin boot inside

Throttle inner cable Cable lubricant
Choke inner cable
Rear brake inner cables

Master cylinder piston and cups DOT 4 brake fluid

Caliper cylinder piston and cup

Rear final gear case cover mating surface Liquid sealant FM/FE only
Cooling fan nut threads Locking agent




GENERAL INFORMATION

CABLE & HARNESS ROUTING
ENGINE CONTROL MODULE ECM 5P BLACK METER 4P GREEN CONNECTOR
(ECM) 33P BLACK CONNECTOR CONNECTOR {FM/FE models)

METER 2P GREEN CONNECTOR

L& \\ _‘7/ {U type TM model)

\ INDICATOR 6P GREEN CONNECTOR

2WD/4WD SELECT SWITCH ™ Q ~ {A/ICM type TM model)
2P GRAY CONNECTOR
{FM/FE models) © Q) © METER 14P GRAY CONNECTOR
' (Except A/CM type TM model}
CARBURETOR HEATER / HANDLEBAR SWITCH
10P GREEN CONNECTOR

SWITCH WIRE ] -

A

a & ]
Lk )
O Yl ==< " ©
> f//:—-__—-_.__lf— V\/\/ ~/

AN
C_/ / AN

rd 7 N
FRONT BRAKESWITCH HORN CONNECTORS ASSIST HEADLIGHT 2P BLACK CONNECTOR
4P CONNECTOR (U type aniy) (Except A/CM type TM madel)

IGNITION SWITCH WIRE
METER WIRE REAR BRAKE CABLE

HANDLEBAR
SWITCH WIRE

REVERSE SELECTOR
CABLE

REAR BRAKE
SWITCH WIRE

CHOKE CABLE
ASSIST HEADLIGHT WIRE

{Except A/CM type TM madel)
FRONT BRAKE HOSE
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GENERAL INFORMATION

Blue paint

FRONTBRAKE

<=5 /m SWITCH WIRE

FRONT BRAKE HOSE

2WD/AWD SELECT
SWITCH WIRE
{FM/FE models)

"‘VKQ, A @
o

TN
[T

WIRE BAND WIRE BAND
{FM/FE models) CHOKE CABLE
REVERSE SELECTOR CABLE REAR BRAKE SWITCH WIRE
REAR BRAKE CABLE

HORN SWITCH WIRE REAR BRAKE SWITCH WIRE
{U type only) WIRE BAND WIRE BAND
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GENERAL INFORMATION

{FM/FE modets)

FRONT BRAKE SWITCH WIRE \ HANDLEBAR SWITCH WIRE

REAR BRAKE

CABLE
FRONT BRAKE — ]
HOSE REVERSE

SELECTOR
\ CABLE
THROTTLE CABLE
FRONT FINAL GEAR CASE

BREATHER HOSE
{(FM/FE models)

COOLING FAN MOTOR REAR BRAKE PANEL REAR FINAL GEAR CASE
BREATHER HOSE BREATHER HOSE BREATHER HOSE

FRONT BRAKE PIPE
- CLAMP (EM/FE models):
_ GEAR CASE BREATHER HOSE
- FRONT SPEED SENSOR WIRE
~ REAR SPEED SENSOR WIRE
~ FINAL CLUTCH WIRE
— HORN WIRE (U type only)

White paint \

RIGHTFRONT
BRAKE HOSE

LEFT FRONT
BRAKE HOSE

FRONT FINAL GEAR CASE
BREATHER HOSE
{FMYFE models)

CLAMP (FM/FE models):

— GEAR CASE BREATHER HOSE WIRE BAND (FM/FE models):
— FRONT SPEED SENSOR WIRE ~ FRONT SPEED SENSOR WIRE
—REAR SPEED SENSOR WIRE HORN - REAR SPEED SENSOR WIRE
- FINAL CLUTCH WIRE {Utypeonly) _ FnNAL CLUTCH WIRE

- HORN WIRE (U type only) - HORN WIRE (UJ type only)
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GENERAL INFORMATION

CHOKE CABLE

REAR BRAKE PANEL
BREATHER HOSE

FRONT BRAKE HOSE

REAR BRAKE CABLE

REVERSE SELECTOR
CABLE

THROTTLE CABLE

WIRE BAND:
— FRONT BRAKE SWITCH WIRE
-~ ASSIST HEADLIGHT WIRE
" - METER WIRE
- HANDLEBAR SWITCH WIRE
- 2WD/4WD SELECT SWITCH WIRE
(FM/FE models)
- CARBURETOR HEATER SWITCH WIRE

M7,
— BV
i

I

CLAMP

REAR BRAKE PANEL
BREATHER HOSE

REAR FINAL GEAR CASE
BREATHER HOSE

COOLING FAN MOTOR
BREATHER HOSE

CARBURETOR HEATER

COOLING FAN MOTOR SWITCH 2P CONNECTOR

BREATHER HOSE




GENERAL INFORMATION

ECM 5P BLACK
CONNECTOR ECM 33P BLACK
CONNECTOR
METER 14P GRAY CONNECTOR
(Except A/CM type TM model) FUEL LEVEL SENSOR 2P RED
CONNECTOR
HANDLEBAR SWITCH
10P GREEN CONNECTOR (E’“’?‘ A/CM type TM modei)
i
/
HEADLIGHT 3P CONNECTOR REAR BRAKE PANEL
7 BREATHER HOSE

1L
Ui

S~
ACCESSORY SOCKET
2P BLACK CONNECTOR
JUNCTION
FRONT FINAL GEAR CASE CONNECTOR

BREATHER HOSE
(FM/FE models)}

SWITCH WIRE

CLAMP {FM/FE models}: WIRE BAND:

- FRONT FINAL GEAR CASE BREATHER HOSE - FRONT SPEED SENSOR WIRE (FM/FE modets)
- FRONT SPEED SENSOR WIRE — REAR SPEED SENSOR WIRE {FM/FE models)
~ REAR SPEED SENSOR WIRE - FINAL CLUTCH WIRE {FM/FE models)

- FINAL CLUTCH WIRE — IGNITION SWITCH WIRE

— HORN WIRE (U type only}
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GENERAL INFORMATION

FM/FE models:

CLAMP:

- FRONT FINAL GEAR CASE BREATHER HOSE
- FRONT SPEED SENSOR WIRE

- REAR SPEED SENSCR WIRE

- FINAL CLUTCH WIRE

-~ HORN WIRE {U type only)

5@0/\ o
OLEO X &

FRONT FINAL GEAR CASE __—,
BREATHER HOSE -

= &) .
=

R

FRONT SPEED SENSCR
FINAL CLUTCH 2P REAR SPEED FRONT FINAL GEAR CASE
GREEN CONNECTOR SENSOR WIRE BREATHER HOSE

REAR SPEED SENSOR FEINAL CLUTCH WIRE
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GENERAL INFORMATION

IGNITION SWITCH REAR SPEED.SENSOR 3P YELLOW  MAINWIRE  WIRE BAND

4P CONNECTOR CONNECTOR {FM/FE models) HARNESS IGNITION COIL
IV PS M
N4y %}i E~g3

y
; I3 |

) S (O

AT

IGNITION
SWITCH WIRE
A \
\
§
1)) | é:__
¢ / i
I\ e
WIRE BAND: ') o\
~ FRONT SPEED SENSOR WIRE (FM/FE models) \
- REAR SPEED SENSOR WIRE (FM/FE models)  FINAL CLUTCH 2P FRONT SPEED SENSOR
— FINAL CLUTCH WIRE {FM/FE models) GREEN CONNECTOR 3P BLACK CONNECTOR
~ IGNITION SWITCH WIRE {FM/FE models) {FM/FE models)

CHOKE CABLE CARBURETOR HEATER SWITCH

ML

THROTTLE CABLE '\- Wi “?:)5-
ﬁ . o __7‘1/ ;‘gy =0

-_——-t— N

s
o

\‘,/4‘\\‘:\ )4 s CLAMP:

— REAR BRAKE PANEL BREATHER HOSE
- REAR FINAL GEAR CASE BREATHER HOSE
— COOLING FAN MOTOR BREATHER HOSE

) - REAR BRAKE CABLE

K

7, <\ g
IR
_ A\‘?’;\ e
& j}t}.\.\, N BAND:
% 4@}\- ~ MAIN WIRE HARNESS

— REAR BRAKE PANEL BREATHER HOSE
“’ - REAR FINAL GEAR CASE BREATHER HOSE

— COOLING FAN MOTOR BREATHER HOSE
— REAR BRAKE CABLE

BAND: _
' MAIN WIRE HARNESS 7 REVERSE SELECTOR CABLE

- REAR BRAKE PANEL BREATHER HOSE
~ REAR FINAL GEAR CASE BREATHER HOSE
- REAR BRAKE CABLE

. — REVERSE SELECTOR CABLE




GENERAL INFORMATION

BAND:

- MAIN WIRE HARNESS

- REAR BRAKE PANEL BREATHER HOSE

- REAR FINAL GEAR CASE BREATHER HOSE
- COOLING FAN MOTOR BREATHER HOSE
- REAR BRAKE CABLE

- REVERSE SELECTOR CABLE

CLAMP:

~ REAR BRAKE PANEL BREATHER HOSE

-~ REAR FINAL GEAR CASE BREATHER HOSE
—~ COOLING FAN MOTOR BREATHER HOSE
- REAR BRAKE CABLE

- REVERSE SELECTOR CABLE

SHIFT CONTROL MOTOR
2P CONNECTOR

(FE model only)
COOLING FAN MOTOR
BREATHER HOSE

COOLING EAN MOTOR
2P CONNECTOR

MAIN WIRE HARNESS
{to angie sensor;
FE model oniy)

ANGLE SENSOR 3P CONNECTOR

SHIFT CONTROL MOTOR WIRE
{FE madel only)
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GENERAL INFORMATION

CLAMPS
(Except A/CM type TM model)

FUEL LEVEL SENSOR
{Except A/CM type TM model)

THROTTLE CABLE MAIN WIRE HARNESS
CARBURETOR HEATER WIRE

o D | T /Bﬁf—g\éf

CHOKE CABLE

i N ﬁ XH

EJ T |
\\ \5J\h \\QB:
FUEL HOSE THROTTLE POSITION SENSOR THROTTLE POSITION
SPARK PLUG WIRE 3P CONNECTOR SENSOR WIRE
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GENERAL INFORMATION

ENGINE SUB-WIRE CARBURETOR HEATER
0 REAR BRAKE PEDAL REVERSE SELECTOR CABLE

2P GREEN CONNECTOR 2P CONNECTOR SWITCH 2P CONNECTOR
{FE model only)
Y \ \ ?}';E'gm\g&%n / REAR BRAKE CABLE
— A N . ——af )N

GROUND POINT

GEAR POSITION SWITCH STARTER MOTOR CABLE

8P GRAY CONNECTOR CLAMP:
— REAR BRAKE PANEL BREATHER HOSE BATTERY
— REAR FINAL GEAR CASE BREATHER HOSE GROUND CABLE

- GEAR POSITION SWITCH WIRE
- ENGINE SUB-WIRE

— ALTERNATOR WIRE

- REVERSE SELECTOR CABLE

CLAMP {secure the wire
at the grommet.}

e/ Nyt
Lol by 4T

REAR BRAKE PEDAL CABLE REAR BRAKE PEDAL
SWITCH WIRE




GENERAL INFORMATION

CLAMP:
- REAR BRAKE PANEL BREATHER HOSE
- REAR FINAL GEAR CASE BREATHER HOSE

CLAMP: - GEAR POSITION SWITCH WIRE
—~ GEAR POSITION SWITCH WIRE - ENGINE SUB-WIRE

— ENGINE SUB-WIRE - ALTERNATOR WIRE

- ALTERNATOR WIRE - REVERSE SELECTOR CABLE

SWITCH WIRE
REAR BRAKE PANEL
BREATHER HOSE
‘\.
CARBURETOR
ﬂ DRAIN HOSE
( — REAR FINAL GEAR CASE
» BREATHER HOSE

ONE-WAY VALVE

/ ALTERNATOR WIRE

ENGINE SUB-WIRE VEHICLE SPEED SENSOR
(U type TM model only)
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GENERAL INFORMATION

STARTER RELAY SWITCH
BATTERY 2P CONNECTOR 2P CONNECTOR FUSE BOX
ri

CABLE — BATTERY

TAILLIGHT 3P CONNECTOR REGULATOR/RECTIFIER MAIN WIRE HARNESS




GENERAL INFORMATION

REAR FINAL GEAR CASE
BREATHER HOSE

Sy
o C
il

Y
2

o
;
I\

3

\\v
=

)
[ 3

REAR BRAKE
LEVER CABLE

/7

'g’i}

REAR BRAKE

/
i

?
I
‘[lh

L/

o
QAI,_

=

[

N 1A

CLAMPS (secure the wire
at the green marks.)

ENGINE SUB-WIRE

REVERSE SWITCH

\J.
;

2l

REAR BRAKE PANEL
BREATHER HOSE

REVERSE SELECTOR CABLE

OIL TEMPERATURE SENSOR

PEDAL CABLE



GENERAL INFORMATION

RIGHT HEADLIGHT LEFT HEADLIGHT
_ HEADLIGHT WIRE

ACCESSORY SOCKET WIRE

LEFT TAILLIGHT RIGHT TAILLIGHT
TAILLIGHT WIRE




GENERAL INFORMATION
EMISSION CONTROL SYSTEMS

The U.S. Environmental Protection Agency (EPA), and California Air Resources Board (CARB) require that off-road ATVs
comply with applicable exhaust emissions standards during their useful life, when operated and maintained according to
the instructions provided.

SOURCE OF EMISSIONS

The combustion process produces carbon monoxide, oxides of nitrogen and hydrocarbons. Control of hydracarbons and
oxides of nitrogen is very important because, under certain conditions, they react to form photochemical smog when sub-
jected to sunlight. Carbon monoxide does not react in the same way, but it is toxic.

Honda Motar Cao., Ltd. utilizes various systems to reduce carbon monoxide, oxides of nitrogen, and hydrocarhons.

EXHAUST EMISSION CONTROL SYSTEM

The exhaust emission control system is composed of an appropriate carburetor setting, and no adjustments should be
made except for high altitude setting and idle speed adjustment with the throttle stop screw. The exhaust emission controt
system is separate from the crankcase emission control system.

CRANKCASE EMISSION CONTROL SYSTEM

The engine is equipped with a closed crankcase system to prevent discharging crankcase emissions into the atmosphere.
Blow-by gas is returned to the combustion chamber through the air cleaner and carburetor.

AR CLEANER

DRAIN HOSE

CRANKCASE
BREATHER HOSE

< ———""1FRESH AR
< B! OW-BY GAS




GENERAL INFORMATION

SERVICING THE HONDA
U.S.A. Only

Maintenance, replacement or repair of the emission control devices and systems may be performed by any ATV repair
establishment or individual using parts that are "certified" to EPA standards.

PROHIBITED ACTIONS

The following prohibitions apply to everyone with respect to the engine’s emission control system.

You may not remove or disable any device or element of design that may affect an engine’s emission levels. This restric-
tion applies before and after the engine in placed in service.

Vehicles that are used only for competition are exempt from this prohibition.

NOISE EMISSION CONTROL SYSTEM (except U type)

TAMPERING WITH THE NOISE CONTROL SYSTEM IS PROHIBITED: State laws prohibit, or Canadian provincial laws may
prohibit the following acts or the causing thereof: {1) The removal or rendering inoperative by any person, other than for
purposes of maintenance, repair or replacement, of any device or element of design incorporated into any new vehicle for
the purpose of noise control prior to its sale or delivery to the ultimate purchaser or while it is in use; or (2) the use of the
vehicle after such device or element of design has been removed or rendered inoperative by any persecn.

AMONG THOSE ACTS PRESUMED TO CONSTITUTE TAMPERING ARE THE FOLLOWING ACTS:

1. Removal of, or puncturing the muffler, baffles, header pipes or any other component which conducts exhaust gases.

2. Removal of, or puncturing of any part of the intake system.

3. Lack of proper maintenance.

4. Replacing any moving parts of the vehicle, or parts of the exhaust or intake system, with parts other then those speci-
fied by the manufacturer.

NOISE EMISSION CONTROL SYSTEM (U type only)

TAMPERING WITH THE NOISE CONTROL SYSTEM IS PROHIBITED: Laws may prohibit: (1) The remaval or rendering inop-
erative by any person, cther than for purposes of maintenance, repair or replacement, of any device or element of design
incorporated into any new vehicle for the purpose of noise control prior to its sale or delivery to the ultimate purchaser or
while it is in use; or {2) the use of the vehicle after such device or element of design has been removed or rendered inoper-
ative by any person.

REBUILT ENGINE

When you rebuild vour engine including a major overhaul in which you replace the engine’s pistons or power assemblies
or make other changes that significantly increase the service life of the engine, your Honda will continue to comply with all
emissions regulations if you:

- Make sure you are technically qualified to rebuild the engine and have the proper tools
- Use only Genuine Honda parts or equivalents
- Make sure to maintain all specifications as described in this Service Manual




2. TECHNICAL FEATURES

INTEGRATED ENGINE CONTROL MODULE
[ECM)sereersisrinssmsisssnmssssssssnss st ssesssssasssnsnes 2.2
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TECHNICAL FEATURES

INTEGRATED ENGINE CONTROL MODULE (ECM)

The ignition control module {ICM), electric shift program (ESP) control unit (FE model anly), fan control unit and 2WD/4WD

control unit (FM/FE models) are integrated into the ECM to reduce cost and conserve space.

ICM

ignition Control

ESP CONTROL UNIT

Electric shift control

ECM

FAN CONTROL UNIT

Cooling Fan Control

2WD/4WD CONTROL UNIT

2WD/4WD Drive
Change Control

Ignition Control

Electric shift contral

Cooling Fan Control

2WD/4WD Drive
Change Control
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3. FRAME/BODY PANELS/EXHAUST SYSTEM

SERVICE INFORMATION --+ecrerereererereresenene 3-2
TROUBLESHOOTING -+ reeveesraresssansornassnns 3-2
BODY PANEL LOCATIONS «++vereeeereinierinennnns 3-3
GEAT -+ eererermmsermse v snssssessssssssssssnasassasnssssanasas 3-4
RECOIL STARTER COVER: s ssinssnicssnnnnns 34
SIDE COVER: - rsersmsmssnssssessnssssssssssssnsssssenans 3-4
FUEL TANK COVER:: .-+ eerresssssnssmmsnsssssssinens 3.5
CENTER MUD GUARD --eeeervererererrarererernnses 3.6
FRONT MUD GUARD ---seeseseeesesssassnsscassonnas 3.7

INNER FENDER: -+ -teectemtesntmmtinmesiimunuinmseiieenns 3-7
FRONT CARRIER/CARRY PIPE -+ reeevureesanne 3-8
FRONT FENDER -crrorsersssnsmmsns e 3.9
REAR CARRIER :++eeseetssetsimninristessmssesessassesnans 3-10
REAR FENDER -++reeseseesrssensmmsmssssessscsssssenss 3-11
ENGINE AIR GUIDE -+« ceesressssesensssnisinnssseens 3-12
ENGINE GUARD ««rereereresssmsncsuressremseronseanees 3.12 .
EXHAUST SYSTEM:wccsseesssersssssssessneessesesi 3-13
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FRAME/BODY PANELS/EXHAUST SYSTEM

SERVICE INFORMATION
GENERAL

+ This section covers removal and installation of the body panels and exhaust system.
+ Always replace the gaskets when removing the exhaust system.
+ Always inspect the exhaust system for leaks after installation.

TORQUE VALUES
Front carrier bolt 37 N-m (3.8 kgf-m, 27 Ibf-ft)
Front carry pipe bolt 37 N-m (3.8 kgf-m, 27 Ibfft)
Rear carrier bolt 37 N-m (3.8 kgf-m, 27 Ibf-ft)
Muffler band bolt 23 N-m (2.3 kgf-m, 17 Ibf-ft)
Muffler cover band bolt 3.2 N'm {0.33 kgf-m, 2.4 |bf-ft)
Exhaust pipe cover band bolt 3.2 N-m {0.33 kgf-m, 2.4 Ibf-ft}
Heat protector band bolt 5.4 N-m {0.55 kgf-m, 4.0 Ibf-ft}
Footpeg bracket bolt 32 N'm (3.3 kgf-m, 24 Ibf-ft)

TROUBLESHOOTING

Excessive exhaust noise
* Broken exhaust system
+ Exhaust gas leaks

Poor performance

* Deformed exhaust system
* Exhaust gas leaks

* Clogged muffler

Ky
N



FRAME/BODY PANELS/EXHAUST SYSTEM

BODY PANEL LOCATIONS

TRX500FE model shown:

(1)
(2)
(3)
(4)
(5)
(6)
7

(2)

{13)

FRONT CARRIER/CARRY PIPE (page 3-8)
FRONT FENDER (page 3-9)

FUEL TANK COVER (page 3-5)

RECOIL STARTER COVER (page 3-4)
REAR FENDER {(page 3-11}

SEAT {page 3-4)

REAR CARRIER {page 3-10)

1 (11}

(8) CENTER MUD GUARD {page 3-6)
(9) SIDE COVER {page 3-4)
(10) ENGINE GUARD {page 3-12)
(11) FRONT MUD GUARD (page 3-7)
{12) ENGINE AIR GUIDE (page 3-12)
(13) INNER FENDER (page 3-7)




FRAME/BODY PANELS/EXHAUST SYSTEM

SEAT

REMOVAL

Unlock the seat by turning the release lever upward.
Raise the rear of the seat, slide it rearward and
remove it.

INSTALLATION

Install the seat by inserting the front prong under
fuel tank and hooking the center prongs to the seat
retainers of the frame.

Push the seat forward and align the mounting
bosses with the mounting rubbers, then press down
to lock it.

RECOIL STARTER COVER

Remove the recoil starter cover by releasing the
three bosses from the grommats.

Install the recoil starter cover in the reverse order of
removal.

SIDE COVER

RIGHT SIDE COVER

Remove the recoil starter cover {page 3-4}.

Remove the screw and the right side cover by
releasing the three tabs from the slits.

Install the right side cover in the reverse order of
removal.

CENTER PRONGS
FRONT PRONGS

RUBBERS
LOCK LEVER RETAINERS
GROMMETS

BOSSES

34




FRAME/BODY PANELS/EXHAUST SYSTEM

LEFT SIDE COVER
Remove the left side cover by releasing the three
bosses from the grammets and the tab from the slit. LEFT SIDE COVER
Install the left side cover in the reverse order of BOSSES
removal.
GROMMETS SUT TAB

REMOVAL/INSTALLATION

Remove the following:

seat (page 3-4)

recail starter cover {page 3-4)

left side cover {page 3-5)

nine trim clips

two 6 mm setting bolts

fuel fill cap

fuel tank cover assembly by sliding it forward to
release the four tabs from the slits

[

Install the fuel fill cap.

Install the fuel tank cover assembly in the reverse
order of removal.

FUEL FILL CAP
FUEL TANK COVER ASSEMBLY

BOLTS

TRIM CLIPS




FRAME/BODY PANELS/EXHAUST SYSTEM
DISASSEMBLY/ASSEMBLY

Remove the following:

- two trim clips and left fuel tank sub-side cover

- trim clip, tapping screw and left fuel tank side
cover by releasing the two tabs from the slits

— trim clip, tapping screw and right fuel tank side
cover by releasing the two tabs from the slits

Assemble the fuel tank covers in the reverse order
of disassembly.

RIGHT FUEL TANK SIDE COVER

21
(Sh

N
4

TAPPING SCREWS ¥ LEFT FUEL TANK

| _
‘ SUB-SIDE COVER
LEFT FUEL TANK SIDE COVER

e
¥ FUEL TANK TOP COVER TRIM CLIPS
CENTER MUD GUARD
RIGHT CENTER MUD GUARD
Remove the following: SOCKETBOLT FOOTPEG  FLANGE BOLT

right side cover {page 3-4)
two flange bolts and foot peg
socket bolt

seven trim clips

right center mud guard

Install the right center mud guard in the reverse
order of removal.

TRIM CLIPS
RIGHT CENTER MUD GUARD

&
=]



FRAME/BODY PANELS/EXHAUST SYSTEM

LEFT CENTER MUD GUARD

Remave the following:
- left side cover {page 3-4)

- two flange bolts and foot peg

~ socket bolt

- screw

- six trim clips

- left center mud guard

Install the left center mud guard in the reverse

order of removal.

FRONT MUD GUARD

Remove the following:

- center mud guard (page 3-6)
- five trim clips
- front mud guard

Install the front mud guard in the

removal.

INNER FENDER
RIGHT INNER FENDER

Remave the following:

three bolts

right fender stay
four trim clips
two tapping bolts

Release the retaining tab from the frame, unhook
the rubher seal from the tab and remove the right

inner fender.

The right fender Install the right inner fender in the reverse order of

stay has the "R” removal.
mark at the upper
end.

TRIM CLIPS FOOTPEG  FLANGE BOLT

SOCKET BOLT
RIGHT CENTER MUD GUARD

reverse order of

TRIM CLIPS

FRONT MUD GUARD

RIGHT INNER FENDER

TAPPING BOLTS

RETAINING TAB
BOLTS TRIM CLIPS
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FRAME/BODY PANELS/EXHAUST SYSTEM

LEFT INNER FENDER
Remove the following:

three bolts

left fender stay
two trim clips
two tapping bolts

Unhook the two slots in the fender from the tabs.
Release the retaining tab from the frame, unhook
the rubber seal from the tab and remove the left
inner fender.

Tha left fender stay Install the left inner fender in the reverse order of
has the “L“ mark at removal.
the upper end.

FRONT CARRIER/CARRY PIPE

Be careful not to
scratch the front

fender.

FRONT CARRIER
Remove the following:
- two 6 mm bolts and collars

- four 8 mm bolts
- front carrier

Install the front carrier in the reverse order of
removal.

TORQUE: 8 mm bolt: 37 N-m (3.8 kgf-m, 27 Ibf-ft}

FRONT CARRY PIPE
CARRY PIPE GUARD/FRONT SKID PLATE

Remove the following:

Carry pipe guard:
-~ four trim clips
- two 6 mm boits
— carry pipe guard

Front skid plate:
— four 8 mm bolts
~ front skid plate

Install the carry pipe guard and front skid plate in
the reverse order of removal.

LEFT INNER FENDER
TAPPING BOLTS SLOTS  MARK

RETAINING TAB
TRIM CLIPS BOLTS

FRONT CARRIER

8 mm BOLTS

COLLARS
6 mm BOLTS

CARRY PIPE GUARD TRIM CLIPS
DN :

FRONT SKID PLATE

8 mm BOLTS
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FRAME/BODY PANELS/EXHAUST SYSTEM

CARRY PIPE
Remove the following:

6 mm BOLTS CARRY PIPE

front carrier {page 3-8)
carry pipe guard (page 3-8}
two 6 mm bolts

four 8 mm balts

carry pipe

1

install the carry pipe in the reverse order of
removal.

TORQUE: 8 mm bolt: 37 N-m (3.8 kgf-m, 27 Ibf ft)

8 mm BOLTS

FRONT FENDER

Remove the foIIOWing:'

front carrier and carry pipe {page 3-8)

headlight and accessory socket connectors
fourteen trim clips

four tapping boits

front fender by releasing four slots in the front
fender from the tabs of the fuel tank cover.

Install the front fender in the reverse order of
removal.

CONNECTORS SLOTS

TAPPING BOLTS

TRIM CLIPS

FRONT FENDER




FRAME/BODY PANELS/EXHAUST SYSTEM

REAR CARRIER

REAR FENDER LID

Remove the following:

- seat(page 3-4)

- two trim clips

- rear fender lid by releasing the three tabs from
the rear fender

Install the rear fender lid in the reverse order of
removal.

TAILLIGHT GRILLE

Remove the following:

- two tapping screws
- six trim clips and wire clamp
- taillight grille

Install the rear taillight grille in the reverse order of
removal,

REAR CARRIER

Remave the following:

rear fender lid (page 3-10)

right and left taillight grilles {page 3-10)
four 6 mm bolts and collars

eight 8 mm bolts

rear carrier

Install the rear carrier in the reverse order of
removal.

TORQUE: 8 mm bolt: 37 N-m (3.8 kgf-m, 27 Ibf-ft)

TRIM CLIPS

REAR FENDER LID

TAPPING
SCREWS

TRIM CLIPS

TAILLIGHT GRILLE

REAR CARRIER

6 mm BOLTS

COLLARS

8 mm BOLTS
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FRAME/BODY PANELS/EXHAUST SYSTEM

REAR FENDER

Remove the following:

recoil starter cover {page 3-4)
left side cover (page 3-5)

rear carrier (page 3-10}

battery {page 18-5)

fuse box

starter relay switch 2P connector
battery 2P connector

starter relay switch

Remave the taillight 3P connectar from the storage
hox and disconnect it.

Remove the following:

two 6 mm setting bolts
two socket bolts

six trim clips

rear fender

Install the rear fender in the reverse order of
removal.

SETTING BOLTS

3P CONNECTOR

STARTER RELAY SWITCH

FUSE BOX

2P CONNECTORS

S~
BATTERY

REAR FENDER

SOCKET BOLTS

TRIM CLIPS
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FRAME/BODY PANELS/EXHAUST SYSTEM

ENGINE AIR GUIDE

RIGHT ENGINE AIR GUIDE

Remove the right side cover (page 3-4).

Remove the four trim clips.

Release the boss from the grommet in the heat
guard plate and remove the right engine air guide
while releasing the two tabs from the right inner
fender.

Install the right engine air guide in the reverse order
of removal.

LEFT ENGINE AIR GUIDE
Remove the left side cover {page 3-5).

Remove the screw.

Release the grommet from the tab of the fuel tank
sub-side cover and remove the left engine air guide
while unhooking the two tabs from slits in the left
inner fender.

Install the left engine air guide in the reverse order
of removal.

ENGINE GUARD

Remove the following:

- two 6 mm bolts
- two 8 mm bolts
- engine guard

Install the engine guard in the reverse order of
removal.

AlR GUIDE

GROMMET

RIGHTENGINE  1aABs  TRIM CLIPS

LEFT ENGINE AIR GUIDE ~ TABS

8 mm BOLTS

ENGINE GUARD
N

6 mm BOLTS

wi

NI




FRAME/BODY PANELS/EXHAUST SYSTEM

EXHAUST SYSTEM
REMOVAL

Remove the following: LEFT ENGINECOVER  SOCKET BOLTS
- left side cover {page 3-5)
- left engine air guide {page 3-12)

- two socket bolts, flange bolts and left engine \
cover
\
-"-'-.

FLANGE BOLTS

Loosen the muffler band bolts.

Remove the exhaust pipe joint nuts, exhaust pipe
and gasket.

Remove the muffler gasket.

Remove the muffler mounting bolt, washer, collar
and the muffler.

GASKET COLLAR

JOINT NUTS

GASKET
MUFFLER

EXHAUST PIPE

BAND BOLTS WASHER

MOUNTING BOLT

[ FL]
-
Wi



FRAME/BODY PANELS/EXHAUST SYSTEM

DISASSEMBLY/ASSEMBLY

3.2 N-m {0.33 kgf-m, 2.4 Ibf-ft)

EXHAUST PIPE COVER

Fit the muffler cover to the
mounting stay of the muffler.

60°,
. 3 |

5.4 N-m
(0.55 kgf-m, MUFFLER COVER BANDS
4.0 Ibf-ft)
HEAT PROTECTOR
PAND =
24 mm
{0.9in}
L et —
I
HEAT PROTECTOR
BAND 57
HEAT PROTECTOR BAND ! 3.2 N-m (0.33 kgf-m, 2.4 Ibf-ft)
5.4 N-m {0.55 kgf-m, 4.0 (bf.ft)
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FRAME/BODY PANELS/EXHAUST SYSTEM

INSTALLATION

Install the collar inta the mounting rubber in the

ruffler stay.

Install the muffler onto the frame and loosely

tighten the mounting bolt.

Install the exhaust pipe into the muffler and cylinder
head with new gaskets, and loosely tighten the joint

nuts and muffler band bolts.

Tighten the exhaust pipe joint nuts.
Tighten the muffler band bolts.

TORQUE: 23 N-m (2.3 kgf-m, 17 Ibf-ft)

Tighten the muffler mounting bolt.

@ GASKET

oy
JOINT NUTS

EXHAUST PIPE

BAND BOLTS

Install the following:

- twao socket bolts, flange bolts and left engine

cover
- left engine air guide {page 3-12)
- left side cover {page 3-5)

MOUNTING BOLT

COLLAR

MUFFLER
WASHER
LEFT ENGINE COVER SOCKET BOLTS
Q
=
CAN
=i

FLANGE BOLTS
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MAINTENANCE

GENERAL
* Place the vehicle on level ground before starting any work.
SPECIFICATIONS
ITEM SPECIFICATIONS
Throttle lever free play 3-8mm{1/8-5/16in)
Spark plug BKRSE-11 {NGK), K16PR-U11 {DENSO}
Spark plug gap 1.0 - 1.1 mm (0.039 - 0.043 in)
Valve clearance INJEX 0.15 mm + 0.02 mm {0.006 + 0.001 in)

Engine oil capacity After draining

2.4 liters {2.5 US qgt, 2.1 Imp gt}

After draining/fiiter change

2.5 liters (2.6 US qt, 2.2 Imp gt}

After disassembly

3.0 liters {3.2 US qt, 2.6 Imp qt}

Recommended engine oil

Pro Honda GN4 or HP4 (without molybdenum
additives) 4-stroke oil or equivalent motor oil
API service classification: SG or higher

JASO T 903 standard: MA

Viscosity: SAE 10W-40

Engine idle speed

1,400 £ 100 rpm (min™)

Rear final drive oil After draining

75 cm?® (2,5 US oz, 2.6 Imp 02)

capacity After disassembly

100 cm?® (3.4 US oz, 3.5 Imp oz)

Recommended final drive oil

Hypoid gear oil SAE #80

Front differentiat After draining

185 em® (6.3 US oz, 6.5 Imp oz)

oil capacity (FM/FE After disassembly
models)

230 em3 {78 US oz, 8.1 Imp o0z)

Recommended differential oil (FM/FE models)

Hypoid gear oit SAE #80

Recommended brake fluid

Honda DOT 4 brake fluid

Rear {parking) brake lever free play

15 — 20 mm (19/32 — 25/32 in)

Rear brake pedal free play

15 — 20 mm {19/32 - 25/32 in)

Reverse selector lever free play

2 -4 mm (3/32 - 5/32 in)

Cold tire pressure {Front/Rear) Standard 25 kPa (0.25 kgf/cm?, 3.6 psi}
Minimum 22 kPa (0,22 kgficm?, 3.2 psi)
Maximum 28 kPa (0.28 kgficm?, 4.0 psi)
With cargo 25 kPa (0.25 kgflem?, 3.6 psi)
Tire size Front AT25 x 8-12 %%
Rear AT25 x 10-12 %%
Tire brand Front KT181 (Dunlop)
Rear KT185 (Dunlop)

Minimum tread depth {(Front/Rear)

4.0 mm {0.16 in}

Toe TM model

Toe-out: 1+ 15 mm {1/32 + 19/32 in)

FM/FE models

Toe-out: 30 £ 156 mm (1-3/16 £ 19/32 in)

TORQUE VALUES

Spark plug

Valve adjusting lock nut

Valve adjusting hole cap

Timing hole cap

Engine oil drain bolt

Engine oil filter cover bolt

Front differential oil filler cap {FM/FE only)
Front differential oil drain bolt (FM/FE only)
Rear final gear case oil check bolt

Rear final gear case ail filler cap

Rear final gear case oil drain bolt

Front master cylinder reservoir cap screw
Clutch adjusting screw lock nut

Spark arrester bolt

Tie-rod lock nut

22 N-m (2.2 kgf-m, 16 ibf-ft}
17 N-m {1.7 kgf-m, 13 Ibf-ft)
12 N-m (1.2 kgf-m, 9 Ibf-ft)
10 N-m (1.0 kgf-m, 7 |bf-ft)
25 N-m (2.5 kgf-m, 18 Ibf-ft}
10 N-m (1.0 kgf-m, 7 |bfft)
12 N-m {1.2 kgf-m, 9 Ibf-ft}
12 N-m {1.2 kgf-m, 9 Ibf-ft}
12 N-m {1.2 kgf-m, 9 Ibf-ft)
12 N-m (1.2 kgf-m, 9 |bf-ft)
12 N-m (1.2 kgf-m, 9 |bf-ft)
2 N-m {0.2 kgf-m, 1.5 Ibf.ft)
22 N-m (2.2 kgf-m, 16 [bf-ft}
12 N-m {1.2 kgf-m, 9 Ibf-ft)
54 N-m {5.5 kgf-m, 40 Ibf-ft)
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MAINTENANCE

MAINTENANCE SCHEDULE

TRX500TM model:
Perform the PRE-RIDE INSPECTION in the Owner's Manual at each scheduled maintenance period.

I: Inspect and clean, adjust, lubricate or replace if necessary. C: Clean. R: Replace. A: Adjust. L: Lubricate.

FREQUENCY|WHICHEVER INTAL | ReGULAR MAINTENANGE
COMES MAINTE- NTERVAL REFER
FIRST NANCE
mi 100 500 1,200 P;gE
@ km 150 7,000 2,000
ITEMS HOURS 20 100 200
* [FUEL LINE | a5
* ITHROTTLE OPERATION | 3%
* [CARBURETOR CHOKE ] 36
AIR CLEANER NOTE 1 C C 47
AIR CLEANER HOUSING DRAIN HOSE | NOTE 2 ] ] -9
SPARK PLUG I ] y)
* VALVE CLEARANCE | | ] 410
ENGINE OIL R R R 211
ENGINE OIL FICTER R R R 213
* |ENGINE IDLE SPEED I | | 313
(R: Every
REAR FINAL GEAR CASE OIL 2 youre I 4-14
* |BRAKE FLUID NOTE 3 ] | 216
* BRAKE SHOES WEAR NOTE 1 | 317
* TBRAKE PADS WEAR NOTE 1, 2 ] 317
* |BRAKE LIGHT SWITCH i | | 317
BRAKE SYSTEM | | ] 218
* 'REVERSE LOCK SYSTEM I I ] T
SKID PLATE, ENGINE GUARD | ] 219
¥ [CLUTCH SYSTEM I I ] 219
* |SUSPENSION ] l 320
* |SPARK ARRESTER C C 420
*INUTS, BOLTS, FASTENERS | | 221
** [WHEELS/TIRES | | | 221
"+ [STEERING SHAFT HOLDER BEARING | 321
** [STEERING SYSTEM | 422 |

Should be serviced by your Honda dealer, unless the owner has proper tools and service data and is mechanically

qualified.

** |n the interest of safety, we recommend these items be serviced only by your Honda dealer.

NOTES:

1. Service more frequently when riding in dusty areas, sand or snow.

2. Service more frequency after riding in very wet or muddy conditions.
3. Replace every 2 years. Replacement requires mechanical skill.




MAINTENANCE

TRX500FM/FE models:
Perform the PRE-RIDE INSPECTION in the Owner’s Manual at each scheduled maintenance period.

I: Inspect and clean, adjust, lubricate or replace if necessary. C: Clean. R: Replace. A: Adjust. L: Lubricate.

FREQUENCY [WHICHEVER INITIAL REGULAR MAINTENANCE
COMES > | MAINTE- INTERVAL REFER
FIRST NANCE
i 100 600 T200 | proc
@ km 150 1,000 2,600
ITEMS HOURS 20 100 200
* |FUEL LINE I 4-5
* |THROTTLE OPERATION I 4-5
* |CARBURETOR CHOKE ] 4-6
AIR CLEANER NOTE 1 C C 4-7
AIR CLEANER HOUSING DRAIN HOSE NOTE 2 I [ 4-9
SPARK PLUG I I 4-9
* |VALVE CLEARANCE | I I 4-10
ENGINE OIL R R R 4-1
ENGINE OIL FILTER R R R 4-13
* |ENGINE IDLE SPEED | | | 4-13
DRIVE SHAFT BOOTS | l 4-14
REAR FINAL GEAR CASE OIL AND {R: Every | 4-14
DIFFERENTIAL OIL 2 years)
* |BRAKE FLUID NOTE 3 I I 4-16
* |BRAKE SHOES WEAR NOTE 1 [ 4-17
* |BRAKE PADS WEAR NOTE 1,2 | 4-17
* 'BRAKE LIGHT SWITCH I | | 4-17
BRAKE SYSTEM | | | 4-18
* REVERSE LOCK SYSTEM [ I ! 4-19
SKID PLATE, ENGINE GUARD | | 4-19
* ICLUTCH SYSTEM [ | [ 4-19
* |SUSPENSION | | 4-20
* |SPARK ARRESTER C C 4-20
* INUTS, BOLTS, FASTENERS [ | 4-21
** \WHEELS/TIRES I I [ 4-21
** \STEERING SHAFT HOLDER BEARING | 4-21
** |[STEERING SYSTEM ! 4-22
¥ Should be serviced by your Honda dealer, unless the owner has proper tools and service data and is mechanically
qualified.
** In the interest of safety, we recommend these items be serviced only by your Honda dealer.
NOTES:

1. Service more frequently when riding in dusty areas, sand or snow.

2. Service more frequency after riding in very wet or muddy conditions.
3. Replace every 2 years. Replacement requires mechanical skill.
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MAINTENANCE

FUEL LINE

Remove the seat (page 3-4).

Remove the two trim clips and turn over the rubber
seal.

RUBBER SEAL

Check the fuel hose for deterioration, damage or
leakage.
Replace the fuel hose if necessary.

THROTTLE OPERATION

Check for any deterioration or damage to the throt-
tle cable. Check the throttle lever for smooth opera-
tion. Check that the throttle opens and automatically
closes in all steering positions.

If the throttle lever does not return properly, lubri-
cate the throttle cable and overhaul and lubricate
the throttle housing.

If the throttle lever still does not return properly,
replace the throttle cable.

With the engine idling, turn the handlebar all the
way to the right and left to ensure that the idle
speed does not change. If idle speed increases,
check the throttle lever free play and the throttle
cable connection.

Measure the throttle lever free play at the tip of the
throttle lever.

THROTTLE LEVER FREE PLAY:
3-8mm (1/8-5/16 mm)

; N AN 3-8mm
‘\\\\ i (1/8 -5/16 in)
NN

S\ D




MAINTENANCE

CARBURETOR CHOKE

Throttle lever free play can be adjusted at either
end of the throttle cable. Minor adjustments are
made with the upper adjuster.

Slide the rubber boot off the adjuster.

Loosen the lock nut, turn the adjuster as required
and tighten the lock nut.

Install the rubber boot securely.

BOOT

LOCK NUT

ADJUSTER

Major adjustments are made with the lower
adjuster.

Remove the seat (page 3-4).

Remove the resonator chamber by loosening the
band screw and removing the trim clip.

Remove the two trim clips and turn over the rubber
seal.

Slide the rubber boot off the adjuster.

Loosen the lock nut, turn the adjusting nut as
required and tighten the lock nut.

Install the rubber boot securely.

Recheck the throttle operation and install the
removed parts in the reverse order of removal.

This model’s choke system uses a fuel enriching
circuit controlled by a starting enrichment (SE)
valve.

The SE valve opens the enriching circuit via a cable
when the choke knob on the handlebar is pulled up.

Check for smooth choke knob operation and lubri-
cate the choke if required.

Check the choke cable for frays, kinks or other
damage.

CLIPS




MAINTENANCE

AIR CLEANER

Remove the seat (page 3-4).

Release the retaining clips from the air cleaner
cover and remove the cover.

Loosen the air cleaner element band screw.
Pull the element holder up and remove the air
cleaner element assembly from the housing.

Remove the element band and the element core
from the air cleaner element.

ELEMENT

Wash the element in non-flammable or high flash F
point solvent.
Squeeze out the solvent thoroughly, and allow the

element to dry. “

-p

=

Wash Squeeze out

]
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MAINTENANCE
Apply approximately 20 g (0.7 oz) of Pro Honda

Foam Filter Oil or equivalent oil from the inside of PRO HONDA
the element.
Place the element into a plastic bag and spread the E?LAM FILTER

oil evenly by hand.

|

Install the element core into the air cleaner element BAND
properly.

Install the element band onto the air cleaner ele-
ment.

ELEMENT CORE

Install the element holder onto the element by
aligning the hole with the boss and the element
assembly over the connecting tube flange of the
housing.

Tighten the band screw.

BAND SCREW

install the air cleaner cover with the arrow {(FRONT)
mark facing forward and secure it with the retaining
clips.

Install the seat (page 3-4).

AIR CLEANER COVER _ W RETAINING CLIPS




MAINTENANCE

AIR CLEANER HOUSING DRAIN HOSE

Remove the drain hose from the bottom of the air

cleaner housing to empty any deposits.
Install the drain hose securely.

SPARK PLUG

To prevent damage
to the cylinder
head, hand-tighten
the spark plug
before using a
wrench to tighten
to the specified
torque.

Remove the resonator chamber and turn over the
rubber seal (page 4-6).

Disconnect the spark plug cap and clean around the
spark plug base.

NOTE:

* Clean around the spark plug base with com-
pressed air before removing the plug, and be
sure that no debris is allowed to enter the com-
bustion chamber.

Remove the spark plug.

Check the insulator for cracks or damage, and the
electrodes for wear, fouling or discoloration.
Replace the plug if necessary.

RECOMMENDED SPARK PLUG:
BKR5E-11 (NGK), K16PR-U11 (DENSO)

Clean the spark plug electrodes with a wire type
brush or special plug cleaner.

Check the gap between the center and side elec-
trodes with a wire-type feeler gauge. If necessary,
adjust the gap by bending the side electrode
carefully.

SPARK PLUG GAP: 1.0 - 1.1 mm (0.039 - 0.043 in)

Reinstall the spark plug in the cylinder head and
hand-tighten, then torque to specification.

TORQUE: 22 N-m (2.2 kgf-m, 16 Ibf-ft)

Connect the spark plug cap and install the removed
parts in the reverse order of removal.

SIDE ELECTRODE

1.0-1.1Tmm
(0.039-0.043 in) g4




MAINTENANCE
VALVE CLEARANCE

NOTE:
¢ |nspect and adjust the valve clearance while the
engine is cold (below 35°C/95°F).

Remove the following: TIMING HOLE CAP '
- recoil starter cover (page 3-4) d

— timing hole cap

- heat guard plate (page 6-22)
— valve adjusting hole caps

Rotate the crankshaft using the recoil starter knob
to align the “T" mark on the flywheel with the index
mark on the rear crankcase cover.

Make sure the piston is at TDC (Top Dead Center)
on the compression stroke.

This position can be obtained by confirming that
there is slack in both rocker arms. If there is no
slack, rotate the crankshaft one full turn and match
up the “T” mark again.

Check the valve clearances by inserting a feeler
gauge between the adjusting screw and valve stem.

VALVE CLEARANCE:
IN/EX: 0.15 + 0.02 mm (0.006 + 0.001in)

FEELER GAUGE
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MAINTENANCE

Adjust by loosening the lock nut and turning the
adjusting screw until there is a slight drag on the
feeler gauge.

LOCK NUT &

Hold the adjusting screw and tighten the lock nut.
TORQUE: 17 N-m (1.7 kgf-m, 13 Ibf-ft)

After tightening the lock nut, recheck the valve
clearance.

Coat new O-rings with engine oil and install them
into the valve adjusting hole caps.

Install the valve adjusting hole caps and tighten
them.

TORQUE: 12 N:m (1.2 kgf-m, 9 Ibf-ft)

Coat a new O-ring with engine oil and install it onto
the timing hole cap.
Install the timing hole cap and tighten it.

TORQUE: 10 N-m (1.0 kgf-m, 7 Ibf-ft)

Install the recoil starter cover (page 3-4).
Install the heat guard plate (page 6-22).

ENGINE OIL
OIL LEVEL CHECK

Remove the left side cover (page 3-5).

Place the vehicle on level ground.

Start the engine and let it idle for 5 minutes.

If the air temperature is below 10°C (50°F), let the
engine idle for an additional 5 minutes (a total of 10
minutes).

Stop the engine.

After a few minutes, remove the oil filler cap/dip-
stick and wipe it clean.

Check the oil level by inserting the oil filler cap/dip-
stick into the engine without screwing it in.
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MAINTENANCE

The engine contains a sufficient amount of oil if the
oil level is between the upper and lower level LOWER LEEL MARK
marks on the dipstick. \

If the oil level is near or below the lower level mark,
add the recommended engine oil to the upper level
mark.

RECOMMENDED ENGINE OIL:
Pro Honda GN4 or HP4 (without molybdenum
additives) 4-stroke oil or equivalent motor oil
API service classification: SG or higher
JASO T 903 standard: MA
Viscosity: SAE 10W-40

NOTE:

e QOther viscosities shown in the chart may be
used when the average temperature in your
riding area is within the indicated range.

Reinstall the oil filler cap/dipstick.
Install the left side cover (page 3-5).

OIL CHANGE

NOTE:

¢ Pour the engine oil after replacing the oil filter
(see below).

* Change the oil with the engine warm to assure
complete and rapid draining.

Remove the left side cover (page 3-5). e

Start the engine and let it idle for a few minutes.
Stop the engine and remove the oil filler cap/dip-
stick.

OIL FILLER CAP/DIPSTICK

Remove the drain bolt and drain the engine oil.

After the oil has drained, install the drain bolt with a
new sealing washer.

TORQUE: 25 N-m (2.5 kgf-m, 18 Ibf-ft)

Pour the recommended oil into the engine to the
upper level mark on the dipstick.

OIL CAPACITY:

2.5 liters (2.6 US qt, 2.2 Imp qt) at draining/filter
change

3.0 liters (3.2 US qt, 2.6 Imp qt) at disassembly

DRAIN BOLT

Install the oil filler cap.

Check the oil level (page 4-11). -
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MAINTENANCE

ENGINE OIL FILTER

Installing the oil
filter backwards will
result in severe
engine damage

Drain the engine oil (page 4-12).

Remove the following:

right side cover (page 3-4)
cover bolts
filter cover and O-rings

- oil filter
- spring

Coat new O-rings with engine oil and install them
into the grooves in the filter cover and crankcase
cover.

Install the spring onto the lugs and a new oil filter
with the “OUT-SIDE" mark facing out, then set the
filter cover onto the filter and tighten the bolts.

TORQUE: 10 N-m (1.0 kgf-m, 7 Ibf-ft)

Fill the crankcase with the recommended engine oil
(page 4-12).

ENGINE IDLE SPEED

NOTE:

e Inspect and adjust the idle speed after all other
engine maintenance items have been performed
and are within specifications.

e The engine must be warm for accurate adjust-
ment. Ten minutes of stop-and-go riding is
sufficient.

Remove the recoil starter cover (page 3-4).

Warm up the engine, shift the transmission into
neutral and place the vehicle on a level surface.
Check the idle speed and adjust by turning the
throttle stop screw as required.

IDLE SPEED: 1,400 + 100 rpm (min™")




MAINTENANCE
DRIVE SHAFT BOOTS (FM/FE models)

Check the drive shaft boots for cuts or other DRIVE SHAFT BOOTS
damage. 2N

2

If a boot is damaged, replace it (page 16-7).

REAR FINAL GEAR CASE OIL AND
DIFFERENTIAL OIL

FINAL GEAR CASE OIL
LEVEL CHECK
Place the vehicle on a level surface.

Remove the oil check bolt and check that the oil
flows out of the check bolt hole.

Check for leaks if there is no oil flow.

Remove the oil filler cap and pour the oil slowly
through the filler hole until oil starts to flow out of
the check bolt hole.

RECOMMENDED OIL: Hypoid gear oil SAE # 80
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MAINTENANCE

Install the check bolt with a new sealing washer
and tighten it.

TORQUE: 12 N-m (1.2 kgf-m, 9 ibf-ft)

OIL FILLER CAP = P SEALING

we® WASHER

Coat a new O-ring with grease and install it into the
filler cap groove.
Install the filler cap and tighten it.

TORQUE: 12 N-m (1.2 kgf-m, 9 Ibf-ft)

OIL CHECK BOLT

OIL CHANGE
Place the vehicle on a level surface.

Remove the oil filler cap and drain bolt to drain the
oil.

When the oil is completely drained, install the drain
bolt with a new sealing washer.

TORQUE: 12 N-m (1.2 kgf-m, 9 Ibf-ft)

Fill the final gear case with the recommended oil
(page 4-14).

OIL CAPACITY:
75 cm?® (2.5 US oz, 2.6 Imp oz) after draining
100 cm® (3.4 US oz, 3.5 Imp oz) after disassembly

SEALING
S5 WASHER |

DIFFERENTIAL OIL (FM/FE only)
LEVEL CHECK

Place the vehicle on a level surface. OIL FILLER CAP
Remove the oil filler cap and check that the oil level

is up to the lower edge of the oil filler hole.

Check for leaks if the oil level is low.
Pour the oil into the filler hole until it reaches the
lower edge of the hole.

RECOMMENDED OIL: Hypoid gear oil SAE # 80

Coat a new O-ring with grease and install it into the
filler cap groove.
Install the filler cap and tighten it.

TORQUE: 12 N-m (1.2 kgf-m, 9 Ibf-ft)




MAINTENANCE

OIL CHANGE

Place the vehicle on a level surface. -_BSE-ALING
Remove the oil filler cap and drain bolt to drain the W \WASHER
oil. v

When the oil is completely drained, install the drain
bolt with a new sealing washer.

Fill the differential case with the recommended oil
(page 4-15).

OIL CAPACITY:
185 cm’® (6.3 US oz, 6.5 Imp oz) after draining
230 cm® (7.8 US oz, 8.1 Imp oz) after disassembly
TORQUE: 12 N-m (1.2 kgf-m, 9 Ibf-ft) ,
DRAIN BOLT

BRAKE FLUID

* Spilling fluid can damage painted, plastic or rub-
ber parts. Place a rag over these parts whenever
the system is serviced.

NOTE:

* Do not mix different types of fluid, as they may
not be compatible with each other.

* Do not allow foreign material to enter the system
when filling the reservoir.

* When the fluid level is low, check the brake pads
for wear (page 4-17). A low fluid level may be
due to wear of the brake pads. If the brake pads
are worn and the caliper pistons are pushed out,
this accounts for a low reservoir level. If the
brake pads are not worn and the fluid level is
low, check the entire system for leaks
(page 4-18).

Turn the handlebar to the left side so the reservoir is
level and check the fluid level through the sight

RESERVOIR CAP
glass.

SIGHT GLASS § “LOWER"” LEVEL MARK

If the level is near the “LOWER” level mark, remove
the reservoir cap, set plate and diaphragm and fill
the reservoir with DOT 4 brake fluid from a sealed
container to the casting ledge.

CASTING LEDGE

Install the diaphragm, set plate and reservoir cap,
and tighten the cap screws.

TORQUE: 2 N-m (0.2 kgf-m, 1.5 Ibf-ft)

4-16



MAINTENANCE

BRAKE SHOES WEAR

Replace the brake shoes if the wear indicator plate
aligns with the reference mark on the brake panel
when the rear brake lever or brake pedal is applied.

Refer to page 15-15 for brake shoe replacement.

BRAKE PADS WEAR

Replace the brake pads if the wear limit line on the REFERENCE
MARK (LUG)

caliper body aligns with the reference mark (lug) on
the caliper bracket when the front brake is applied.

Refer to page 15-6 for brake pad replacement.

WEAR LIMIT
LINE

BRAKE LIGHT SWITCH

NOTE:

* The front brake light switch cannot be adjusted. If
the front brake light switch actuation and brake
engagement are off, either replace the switch
unit or the malfunctioning parts of the system.

Check that the brake light comes on just prior to the
brake actually being engaged. e
If the light fails to come on, adjust the switch so that
the light comes on at the proper time.

Hold the switch body and turn the adjusting nut. Do
not turn the switch body.
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BRAKE SYSTEM
FRONT BRAKE

Firmly apply the front brake lever and check that no
air has entered the system.

If the brake lever feels soft or spongy when oper-
ated, bleed the system.

Refer to page 15-5 for air bleeding procedures.

Inspect the brake hoses and fittings for deteriora-
tion, cracks, damage or signs of leakage.

Tighten any loose fittings.

Replace hoses, pipes and fittings as required.

BRAKE HOSE
REAR BRAKE

Check the brake cable, brake lever and brake pedal
for loose connections, excessive play or other |
damage.

Replace or repair if necessary.

For cable lubrication: Disconnect the brake cable at
the brake lever or pedal. Thoroughly lubricate the
cables and their pivot points with a commercially
available cable lubricant or a lightweight oil.

Measure the rear (parking) brake lever free play at
the end of the lever.

FREE PLAY: 15 - 20 mm (19/32 - 25/32 in)

Measure the rear brake pedal free play at the end of
the pedal.

FREE PLAY: 15 - 20 mm (19/32 - 25/32 in)

Make sure the cut- Adjust the brake lever free play by turning the upper
out in the adjusting adjusting nut at the brake arm.
nut is seated on the

bk s joi Adjust the brake pedal free play by turning the

lower adjusting nut at the brake arm.

LOWER ADJUSTING NUT
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MAINTENANCE

REVERSE LOCK SYSTEM

Check the reverse selector cable and lever for loose
connections, excessive play or other damage.
Replace or repair if necessary.

Measure the lever free play at the lever end near the
cable.

FREE PLAY: 2 - 4 mm (3/32 -5/32 in)

NOTE:

* |f necessary, watch the reverse selector arm on
the crankcase to see when it moves while deter-
mining free play.

= = 2-4mm
(3/32 -5/32 in)

Adjust by loosening the lock nut and turning the
adjuster.
Tighten the lock nut.

SKID PLATE, ENGINE GUARD

Check the skid plate and engine guard for cracks,
damage or looseness.

SKID PLATE

Tighten any loose fasteners. Replace the skid plate
or engine guard as required.

ENGINE GUARD SKID PLATE

CLUTCH SYSTEM

Remove the left engine air guide (page 3-12).

ADJUSTING SCREW
Loosen the lock nut and turn the adjusting screw \
one full turn clockwise.

Slowly turn the adjusting screw counterclockwise
until resistance is felt, then turn the adjusting screw
1/4 turn clockwise.

Hold the adjusting screw and tighten the lock nut.
TORQUE: 22 N-m (2.2 kgf-m, 16 Ibf-ft)
Install the left engine air guide (page 3-12).

Start the engine and check for proper clutch opera-
tion.
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MAINTENANCE
SUSPENSION

Loose, worn or Check the action of the front and rear shock absorb-
damaged ers by compressing them several times.
suspension parts Check the entire shock absorber assembly for signs
impair vehicle of leaks, damage or loose fasteners.
stabilityand Replace damaged components which cannot be
control. repaired.
Tighten all nuts and bolts.

Front:

Raise the rear wheel off the ground by supporting
the frame securely.

Check for worn swingarm bearings by grabbing the
rear axle and attempting to mgve the wheels side to
side.

Replace the bearings if any looseness is noted
(page 14-8).

SPARK ARRESTER

Remove the three bolts and spark arrester with the
gasket.

SPARK ARRESTER
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MAINTENANCE

Use a brush to remove carbon deposits from the
screen mesh, being careful not to damage the
screen mesh.

The screen mesh must be free of breaks and holes.
Replace the spark arrester if necessary.

Install the spark arrester with a new gasket and
tighten the three bolts.

TORQUE: 12 N'm (1.2 kgf-m, 9 Ibf-ft)

NUTS, BOLTS, FASTENERS

Check that all chassis nuts and bolts are tightened to
their correct torque values (page 1-13).

Check that all cotter pins, safety clips, hose clamps
and cable stays are in place and properly secured.

WHEELS/TIRES

Tire pressure  Check the tire pressure with a tire pressure gauge.

should be checked
when the tires are  RECOMMENDED TIRE PRESSURE (Front/Rear)

cold. Standard: 25 kPa (0.25 kgf/cm?, 3.6 psi)
Minimum: 22 kPa (0.22 kgf/cm?, 3.2 psi)
Maximum: 28 kPa (0.28 kgf/cm?, 4.0 psi)
With cargo: 25 kPa (0.25 kgf/cm?, 3.6 psi)

Check the tires for cuts, embedded nails, or other
damage.

Measure the tread depth at the center of the tires.
Replace the tires when the tread depth reaches the
following limits.

MINIMUM TREAD DEPTH (Front/Rear):
4.0 mm (0.16 in)

Raise the wheel off the ground and check the hub or
knuckle and axle bearings for excessive play or

abnormal noise.

STEERING SHAFT HOLDER BEARING

Make sure the Raise the front wheels off the ground and support
cables do not the vehicle securely.
interfere with the Check that the handlebar moves freely from side to
rotation of the side.
handlebar. If the handlebar moves unevenly, binds, or has hori-
zontal or vertical movement, inspect the steering
shaft holder bushing and bearing (page 13-25).




MAINTENANCE

STEERING SYSTEM

Place the vehicle on level ground with the front
wheels facing straight ahead.

Mark the centers of the tires with chalk to indicate
the axle center height.

Align the gauge with the marks on the tires as
shown.
Check the readings on the gauge scales.

Slowly move the vehicle back until the wheels have
turned 180° so the marks on the tires are aligned
with the gauge height on the rear side.

Measure the toe on the rear part of the tires at the
same points with no load on the vehicle.

™: Toe-out: 1+ 15 mm (1/32 + 19/32 in)
FM/FE: Toe-out: 30 + 15 mm (1-3/16 + 19/32 in)

NOTE:

¢ Toe-out means the front measurement is greater
than the rear measurement.

When the toe is out of specification, adjust it by
changing the length of the tie-rods equally by loos-
ening the lock nuts and turning the tie-rods while
holding the ball joints.

After adjusting each tie-rod, rotate both ball joints in
the same direction with the tie-rod axis until they
stop against the ball joint stud. Hold them in that
position and tighten the tie-rod lock nuts.

TORQUE: 54 N-m (5.5 kgf-m, 40 Ibf-ft)

After finally tightening the lock nuts, make sure the
ball joints operate properly by rotating the tie-rods,
to make sure both ball joints have equal play.
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LUBRICATION SYSTEM

LUBRICATION SYSTEM DIAGRAM
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LUBRICATION SYSTEM

SERVICE INFORMATION
GENERAL

ACAUTION

Used engine oil may cause skin cancer if repeatedly left in contact with the skin for prolonged periods. Although this is
unlikely unless you handle used oil on a daily basis, it is still advisable to thoroughly wash your hands with soap and
water as soon as possible after handling used oil.

¢ This section covers service of the oil pump, oil cooler and cooling fan. The service procedures in this section can be per-
formed with the engine installed in the frame.

When removing and installing the oil pump, use care not to allow dust or dirt to enter the engine.

If any portion of the oil pump is worn beyond the specified service limits, replace the oil pump as an assembly.

After the oil pump and oil cooler have been installed, check that there are no oil leaks.

Refer to page 4-11 for oil level check and oil change.

Refer to page 4-13 for oil filter replacement.

The oil temperature sensor signals the engine control module {ECM) to start the cooling fan motor according to the
engine oil temperature. Refer to page 21-15 for oil cooling system inspection.

SPECIFICATIONS
Unit: mm (in)
ITEM STANDARD SERVICE LIMIT
Engine oil capacity After draining 2.4 liters {2.6 US qt, 2.1 Imp qt) -
After drainingffilter change 2.5 liters {2.6 US qt, 2.2 imp qt) -
After disassembly 3.0 liters {3.2 US gt, 2.6 Imp qt) -
Recommended engine oil Pro Honda GN4 or HP4 {without
molybdenum additives) 4-stroke oif or
equivalent motor oil
APl service classification: SG or Higher -
JASO T 903 standard: MA
Viscosity: SAE 10W-40
Qil pump Tip clearance 0.15 (0.0086) 0.20 (0.008)
Body clearance 0.15-0.21 {0.00 - 0.008] 0.25 (0.010)
Side clearance 0.02 — 0.09 (0.001 - 0.004} 0.11 (0.004)
TORQUE VALUE
Relief valve cap 19 N-m {1.9 kgf-m, 14 [bf-ft} Apply locking agent to the threads.
Cooling fan motor screw 1.6 N-m {(0.15 kgf-m, 1.1 Ibf-ft)
Cooling fan nut 2.7 N-m (0.27 kgf-m, 2.0 1bf-ft) Apply locking agent to the threads.

Cooting fan shroud tapping screw 1.5 N-m {0.15 kgf-m, 1.1 Ibf-ft)

TROUBLESHOOTING

Qil level too low — high oil consumption

* Normal oil consumption

« External oil leak

+ Woarn piston rings or incorrect piston ring installation
+ Worn cylinder

+ Worn valve guides or stem seals

Oil contamination

= Qil or filter not changed often enough

+ Warn piston rings or incorrect piston ring installation
+ Worn valve guides or stem seals

+ Clogged oil strainer screen




LUBRICATION SYSTEM

UPPER OIL COOLER

INSPECTION

Remove the screw and front fender lid.

Check the oil cooler air passage for clogging or
damage.

Straighten bent fins with a small, flat blade screw-
driver and remove insects, mud or other obstruc-
tions with compressed air.

Check for any oil leakage from the oil cooler and
hose joints.

REMOVAL/INSTALLATION
Drain the engine oil (page 4-12).

Remove the following:

-~ front fender (page 3-9)
- bolts

oil pipes

— O-rings

- mounting bolts
collars
upper oil cooler

Install the upper oil cooler with the collars and
mounting bolts, and tighten the bolts.

\

UPPER OIL COOLER
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LUBRICATION SYSTEM
L "75 O-RI_\:I:

Coat new O-rings with oil and install them onto the
oil pipes.

Install the oil pipes onto the upper oil cooler and
tighten the four bolts securely.

Install the front fender (page 3-9).
Fill the crankcase with the recommended engine oil
(page 4-12).

COOLING FAN
REMOVAL

Remove both inner fenders (page 3-7).
Remove both engine air guides (page 3-12).

Disconnect the breather hose from the cooling fan.
Disconnect the fan motor 2P connector.

Remove the four mounting bolts and the cooling fan
assembly from the frame.

COOLING FAN ASSEMBLY |

DISASSEMBLY
Remove the following: FAN COVER

— three tapping screws
— fan cover

SCREWS
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LUBRICATION SYSTEM

- nut
- cooling fan

— three screws
- fan motor

ASSEMBLY

Install the fan motor on the shroud in the direction
as shown and tighten the three screws.

TORQUE: 1.5 N-m (0.15 kgf-m, 1.1 Ibf-ft)

Install the cooling fan on the fan motor shaft by
aligning the flat surfaces.

Apply locking agent to the fan nut threads.

Install and tighten the fan nut.

TORQUE: 2.7 N-m (0.27 kgf-m, 2.0 Ibf-ft)

Install the fan cover onto the shroud and tighten the
three tapping screw.

TORQUE: 0.8 N-m (0.08 kgf-m, 0.06 Ibf-ft)

COOLING FAN

COOLING FAN

NUT

SCREWS

SHROUD

SCREWS

ol



LUBRICATION SYSTEM

INSTALLATION

Install the cooling fan assembly in the frame and
tighten the four bolts securely.

Route the motor Connect the fan motor 2P connector.
wire and breather Connect the breather hose to the cooling fan.
hose properly as

el Install both engine air guides (page 3-12).

Install both inner fenders (page 3-7).

LOWER OIL COOLER

REMOVAL/INSTALLATION
Drain the engine oil (page 4-12).

Remove the following:

- cooling fan (page 5-5)
— four bolts

- two oil pipes

- two O-rings

- mounting bolts
— collars
- lower oil cooler

Install the lower oil cooler with the collars and
mounting bolts, and tighten the bolts.




LUBRICATION SYSTEM

Coat new O-rings with oil and install them onto the
oil pipes.

Install the oil pipes onto the lower oil cooler and
tighten the four bolts securely.

Install the cooling fan (page 5-7).
Fill the crankcase with the recommended engine oil
(page 4-12).

OIL PUMP
REMOVAL

Remove the front crankcase cover (page 10-6).

Remove the four bolts, oil guide plate and oil pump.

DISASSEMBLY/INSPECTION

Remove the bolt and rotor side plate.

Measure the rotor tip clearance.
SERVICE LIMIT: 0.20 mm (0.008 in)

BOLT

ROTOR SIDE PLATE

)



LUBRICATION SYSTEM

Measure the pump body clearance.

SERVICE LIMIT: 0.25 mm (0.010 in)

Remove the oil pump shaft and drive pin, and mea-
sure the pump side clearance.

SERVICE LIMIT: 0.11 mm (0.004 in)

ASSEMBLY

Dip all parts in clean engine oil. OUTER ROTOR  PUMP SHAFT
Install the outer and inner rotors into the pump
body.

Install the drive pin into the pump shaft, and install
the shaft into the inner rotor and pump body by
aligning the drive pin with the inner rotor groove.

DRIVE PIN INNER ROTOR
INSTALLATION

Make sure the cam Install the oil pump onto the crankcase while align-
chain guide is in  ing the pump shaft end with the balancer shaft
place before install- groove.
ing the oil pump.

BALANCER SHAFT GROOVE
/

o

4]
1
({e)



LUBRICATION SYSTEM

Install the oil guide plate and tighten the four bolts
securely.

Install the front crankcase cover (page 10-23).

RELIEF VALVE
DISASSEMBLY

Remove the front crankcase cover (page 10-6).

Remove the relief valve cap, spring and valve from |
the front crankcase cover.

INSPECTION

Check the relief valve and spring for wear or dam-
age and replace them if necessary.

SPRING

ASSEMBLY

Install the relief valve with the long projection side

facing in. RELIEF VALVE
Install the relief valve spring. /

CAP

Apply locking agent to the relief valve cap threads.
Install the relief valve cap and tighten it.

TORQUE: 19 N-m (1.9 kgf-m, 14 Ibf-ft)

Install the front crankcase cover (page 10-23).
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FUEL SYSTEM

SYSTEM COMPONENTS

2.3N-m(0.23 kgf-m,
1.7 1bf-it)




FUEL SYSTEM

SERVICE INFORMATION
GENERAL

¢ Work in a well ventilated area. Smoking or allowing flames or sparks in the work area or where gasoline is stored can
cause a fire or explosion.

¢ Bending or twisting the control cable will impair smooth operation and could cause the cable to stick or bind, resulting
in loss of vehicle control.

¢ Before removing the carburetor, place an approved fuel container under the drain hose, loosen the drain screw and
drain the carburetor.

* After removing the carburetor, cover the intake port of the cylinder head with shop towel to prevent any foreign mate-
rial from dropping into the engine.

¢ When disassembling the fuel system parts, note the locations of the O-rings. Replace them with new ones on
reassembly.

* |f the vehicle is ta be stored for more than one month, drain the float chamber. Fuel left in the ﬂoat chamber may cause
clogged jets, resulting in hard starting or poor driveability.

* Refer to page 21-11 for carburetor heater inspection.

* Refer to page 21-19 for throttle position sensor inspection.

SPECIFICATIONS
ITEM SPECIFICATIONS
Carburetor identification number VEGEDA
Main jet #162
Slow jet #45
Pilot screw opening See page 6-19
Float level : 15.9 mm (0.63 in) ]
Idle speed 1,400 £ 100 rpm {min™")
Throttie lever free play 3-8mm (1/8-5/16in)
TORQUE VALUE
Carburetor insulator band screw 4 N-m (0.4 kgf-m, 3.0 Ibf-ft)
Starting enrichment (SE) valve nut 2.3 N-m (0.23 kgf-m, 1.1 Ibf-it)
TOOLS
Carburetor float level gauge Pilot screw wrench
07401-0010000 07KMA-MNSO0100

or 07KMA-MN9A100 (U.S.A. only)




FUEL SYSTEM

TROUBLESHOOTING

Engine cranks but won't start
* No fuel in tank
+ No fuel to carburetor
— Clogged fuel strainer
— Clogged fuel line
— Clogged fuel tank breather hose
¢ Too much fuel getting to the engine
- Clogged air cleaner
- Flooded carburetar
* Intake air leak
Contaminated/deteriorated fuel
- Clogged jets
Clogged starting enrichment (SE} valve circuit
Improper choke operation
Improper throttle operation
No spark at plug (faulty ignition system — See page 19-4)

Lean mixture

Clogged fuel jets

Faulty float valve

Float level too low

Restricted fuel line

Clogged carburetor air vent hose
Restricted fuel tank breather hose
Intake air leak

Faulty vacuum piston

Faulty throttie valve

Rich mixture

» SE valve open

¢ Clogged air jets

¢ Faulty float valve

¢ Float level too high

¢ Dirty air cleaner

* Woarn jet needle or needle jet
* Faulty vacuum piston

Engine stalls, hard to start, rough idling
¢ Restricted fuel line

¢ Fuel mixture too lean/rich

¢ Contaminated/deteriorated fugl

- Clogged jets

Intake air leak

Misadjusted idle speed
Misadjusted pilot screw
Restricted fuel tank breather hose
Clogged air cleaner

Clogged slow circuit

Clagged SE valve circuit

Faulty ignition system {page 19-4)

Afterburn when engine braking is used
® Lean mixture in slow circuit

= Faulty air cut-off valve

* Faulty ignition system (page 19-4)

Backfiring or misfiring during acceleration
+ |Lean mixture
* Faulty ignition system (page 19-4)

Poor performance (driveability) and poor fuel economy
* Clogged fuel system
¢ Faulty ignition system {page 19-4)




FUEL SYSTEM

AIR CLEANER HOUSING

REMOVAL/INSTALLATION

Remove the following:

- fuel tank cover (page 3-5)
- left side cover (page 3-5)

— air intake duct by loosening the band screw

Disconnect the air vent hose from the carburetor.

Loosen the connecting hose band screw.

Remove the two air cleaner housing mounting bolts

from the left side.

Remove the air cleaner housing mounting bolt from

the right side.

BAND SCREW

AIR INTAKE DUCT

BAND SCREW

AIR VENT HOSE

[ Left side:




FUEL SYSTEM

Remove the air cleaner housing from the frame
while disconnecting the crankcase breather pipe
from the housing.

Install the air cleaner housing in the reverse order of
removal.

CARBURETOR REMOVAL

Remove the air cleaner housing {page 6-5).
Disconnect the carburetor heater 2P connector.

Disconnect the throttle position sensor connector.
Remove the carburetor heater and throttle position
sensor wires from the clamp.

Loosen the starting enrichment {SE) valve nut and
remove the valve.

Disconnect the fuel hose from the carburetor.

Loosen the carburetor insulator band screw and
remove the carburetor from the insulator.

CRANKCASE BREATHER PIPE
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FUEL SYSTEM

Remove the screw and the throttle drum cover.

Loosen the throttle cable lock nut and remove the
adjuster from the carburetor body, and disconnect
the cable from the throttle drum.

Remove the carburetor.

CARBURETOR DISASSEMBLY/
INSPECTION

Remove the following from the carburetor body: AIR VENT HOSES CONNECTING HOSE

— air cleaner connecting hose
— carburetor drain hose
— air vent hoses

DRAIN HOSE

Remove the strainer screen from the fuel hose joint HERS ’ FUEL HOSE JOINT PIPE
pipe. % e

STRAINER SCREEN
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FUEL SYSTEM

AIR CUT-OFF VALVE

Disconnect the vacuum hose from the vacuum joint
pipe. SCREW VACUUM HOSE
Remove the attaching screw and air cut-off valve.

AIR CUT-OFF VALVE

Remove the O-rings and joint pipe.

JOINT PIPE
VACUUM CHAMBER

Remove the screw, set plate, air joint and O-ring. SCREW AIR JOINT

Remove the four screws and clamps while holding
vacuum chamber cover.

VACUUM CHAMBER COVER
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FUEL SYSTEM

Remove the vacuum chamber cover, compression
spring and diaphragm/ vacuum piston from the car-
buretor body.

VACUUM CHAMBER COVER

DIAPHRAGM/

SPRING VACUUM PISTON

Be careful not to - Turn the needle holder counterclockwise by using a
damage the screwdriver while pressing it in and release the
diaphragm. holder flange from the vacuum piston.

Remove the needle holder, spring, jet needle and
washer.

Check the jet needle for stepped wear.

Check the vacuum piston for wear or damage.
Check the diaphragm for pin hole, deterioration or
damage.

Check the vacuum piston for smooth operation up
and down in the carburetor body.

Air will leak out of the vacuum chamber if the dia-
phragm is damaged in any way, even with just a pin
hole.

PRIMER KNOB

Remove the two screws while holding the primer
knob body.

NEEDLE HOLDER

WASHER

JET NEEDLE

NEEDLE HOLDER

N

DIAPHRAGM/
VACUUM PISTON

SPRING

PRIMER KNOB ASSEMBLY

SCREWS




FUEL SYSTEM

Tap the float pin
gently with suitable
pin (0.D. 2 mm)
from the long boss
side

Remove the primer knob assembly and spring.

Check the diaphragm for pin holes, deterioration or
damage.

SPRING

DIAPHRAGM

FLOAT CHAMBER

Remove the diaphragm/vacuum piston (page 6-8).

SCREWS FLOAT CHAMBER
Remove the four screws and the float chamber. .
NOTE:

* Remove the carburetor heater and collar after
removing the float chamber if necessary.

> 7

CARBURETOR HATER, COLLAR

Remove the following: BAFFLE PLATE FLOAT

baffle plate
float pin
float

float valve

Check the float for damage or fuel in the float.

Check the float valve and valve seat for scoring,
scratches, clogging or damage.

Check the tip of the float valve, where it contacts the
valve seat, for stepped wear or contamination.
Check the operation of the float valve.

FLOAT VALVE




FUEL SYSTEM

Handile the jets with
care. They can
easlly be scored or
scratched.

Damage to the pilot
screw seat will
occur if the pilot
screw is tightened
against the seat.

Cleaning the air and
fuel passages with
a piece of wire will

damage the
carburetor body.

Remove the following:

PILOT SCREW g SLOW JET ~ MAIN JET

- main jet

- needle jet holder
needle jet

- slow jet

- starter jet

- rubber plug

Turn the pilot screw in and carefully count the num-

ber of turns until it seats lightly. Make a note of this Sl e

to use as a reference when reinstalling the pilot SPRING
screw.
Remove the pilot screw, spring, washer and O-ring. a
Check each jet for wear or damage.
Check the pilot screw for wear or damage.
. , ; N
Clean the jets with cleaning solvent and blow open
with compressed air.
A
NEEDLE JET O-RING

CARBURETOR CLEANING

Remove the following:

— air cut-off valve (page 6-8)
- diaphragm/vacuum piston (page 6-8)
- all jets and pilot screw (page 6-10)

Blow open all air and fuel passages in the carbure-
tor body with compressed air.
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FUEL SYSTEM
CARBURETOR ASSEMBLY

AIR VENT HOSES

VACUUM HOSE
JET NEEDLE FLOAT VALVE
WASHER DIAPHRAGM/
4 VACUUM PISTON oA ELEET RN
JOINT PIPE
ﬁ ﬁ ,’ PRIMER KNOB
ﬁ’ ASSEMBLY
(:é 9n

/@“ %/

ﬁ AIR CUT-OFF

%VA LVE * )

THROTTLE —"

DRUM COVER

VACUUM
CHAMBER
COVER

COMPRESSION
SPRING

&
=
g

NEEDLE HOLDER

VALVE

: NEEDLE JET
HOLDER
MAIN JET /
RUBBER PLUG

DRAIN HOSE

SPRING  qupoTTiE . &

STOP SCREW

CARBURETOR
HEATER

PILOT SCREW
BAFFLE PLATE

FLOAT AND JETS

Damage to the pilot Install the pilot screw with the spring, washer and
screw seat will new O-rings and return it to its original position as PILOT SCREW 4 SLOW JET ~ MAIN JET

occur if the pilot  noted during removal.
screw is tightened  Perform the pilot screw adjustment if a new pilot =S\
against the seat. screw is installed. \

Handle the jets with Install the following:
care. They can eas-
ily be scored or
scratched

- needle jet
needle jet holder
main jet

- slow jet

— starter jet . ( N\ #

- rubber plug Y. 'k NEEDLE JET HOLDER

RUBBER PLUG B STARTER JET
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Tap the float pin
gently with suitable
pin (0.D. 2 mm).

Set the float level
gauge so that it is
perpendicular to the
float chamber face
at the highest point
of the float.

Hang the float valve onto the float arm lip.

Install the float valve and float.

Install the float pin and tap it until the spline end is
0.5+ 0.3 mm (0.02 +£ 0.01 in) from the short boss sur-
face.

FLOAT FLOAT VALVE
I

FLOAT PIN
B (Splined side)

SHORT BOSS

0.5+0.3mm
(0.02 £0.01in)

FLOAT LEVEL INSPECTION

NOTE:

* Check the float level after checking the float
valve, valve seat and float.

With the float valve seated and the float arm just

touching the valve, measure the float level with the

float level gauge.

TOOL:
Carburetor float level gauge 07401-0010000

FLOAT LEVEL: 18.5 mm (0.73 in)

The float cannot be adjusted.
Replace the float assembly if the float level is out of
specification.

FLOAT LEVEL GAUGE

Install the baffle plate by aligning its groove with

the lug on the carburetor body as shown. BAFFLE PLATE

\

R\

Install the collar and carburetor heater with the
stepped side of the collar facing the carburetor and
tighten the heater, if they were removed.

Install a new O-ring into the float chamber groove
securely.
Install the float chamber and tighten the four
SCrews.

Install the diaphragm/vacuum piston (page 6-14).




FUEL SYSTEM

Be careful not to
damage the jet

needle

PRIMER KNOB

Install the primer knob with the spring and tighten
the two screws, being careful not to pinch the
diaphragm.

PRIMER KNOB ASSEMBLY

SPRING SCREWS

VACUUM CHAMBER
Install the needle clip onto the jet needle. WASHER
Install the washer onto the jet needle and insert the
jet needle into the vacuum piston.
JET NEEDLE

Install the spring into the needle holder and set the
needle holder into the vacuum piston.

o \AEEDLE HOLDER

/

h S

DIAPHRAGM/
VACUUM PISTON

SPRING

Turn the needle holder clockwise while pressing it
until it locks. Holder flange should be fitted the vac-
uum piston after turning.

NEEDLE HOLDER

Install the diaphragm/vacuum piston into the carbu-
retor body by aligning the tab of the diaphragm DIAPHRAGM/VACUUM PISTON
with the air passage, then insert the jet needle into
the needle jet.

Lift the bottom of the piston with your finger to set
the diaphragm rib into the groove in the carburetor
body.

6-14
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Be careful not to
pinch the dia-
phragm under the
chamber cover, and
to keep the spring
straight when com-
pressing the spring.

Install the spring and vacuum chamber cover while
the piston remains held in place. Align the concave
of the cover with the air passage in the carburetor
body and secure the cover with at least two screws
before releasing the vacuum piston.

VACUUM CHAMBER COVER

SPRING

Install the screws with the clamps and tighten them.

SCREWS

Install a new O-ring into the air joint groove.

Set the set plate into the air joint groove

Install the air joint into the carburetor body while
aligning the set plate groove with the lug of the car-
buretor body, and tighten the screw.

Align SCREW

AIR CUT-OFF VALVE

Install new O-rings onto the air cut-off valve and
joint pipe.

Install the joint pipe into the air cut-off valve with
the stepped side facing the air cut-off valve.

JOINT PIPE




FUEL SYSTEM

Install the air cut-off valve and secure it with the
screw.
Connect the vacuum hose to the vacuum joint pipe.

SCREW VACUUM HOSE

AIR CUT-OFF VALVE

Turn the throttle stop screw to align the butterfly
throttle valve with the edge of the outside by-pass
hole in the carburetor body, if the throttle stop
screw was removed.

Align

Clean the strainer screen thoroughly with com-
pressed air.

Install the strainer screen into the fuel hose joint
pipe.

STRAINER SCREEN

Install the air vent hoses as shown.
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FUEL SYSTEM

Install the carburetor drain hose and air cleaner con-

necting hose. CONNECTING HOSE

@ ~ DRAIN HOSE

CARBURETOR INSTALLATION

Connect the throttle cable to the throttle drum.
Install the throttle cable adjuster into the carburetor
body and temporarily tighten the lock nut.

CABLE LOCK NUT

Install the throttle drum cover onto the carburetor
and tighten the screw.

Install the carburetor into the insulator and tighten
the insulator band screw as shown.

TORQUE: 4 N-m (0.4 kgf-m, 2.9 Ibf-ft)
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FUEL SYSTEM

Check the starting enrichment (SE) valve face for
scores, scratches or wear.

Check the SE valve seat at the tip of the valve for
stepped wear.

Check the seal ring for deterioration, wear or dam-
age.

Replace the SE valve set if necessary.

Install the SE valve into the carburetor and tighten
the SE valve nut.

TORQUE: 2.3 N:m (0.23 kgf-m, 1.7 Ibf-ft)

Connect the fuel hose to the carburetor.

Clamp the carburetor heater and throttle position
sensor wires as shown.

Connect the throttle position sensor connector.

Connect the carburetor heater 2P connector and
install it onto the frame stay.

Install the air cleaner housing (page 6-5).

Perform the following inspections and adjustments:
- engine idle speed (page 4-13)
- throttle operation (page 4-5)

Adjust the pilot screw if it was replaced (page 6-19).

CONNECTOR \

CARBURETOR HEATER 2P CONNECTOR




FUEL SYSTEM

PILOT SCREW ADJUSTMENT

Damage to the pilot
screw seat will
occur if the pilot
screw Is tightened
against the seat

IDLE DROP PROCEDURE

NOTE:

* The pilot screw is factory pre-set and no adjust-
ment is necessary unless the pilot screw is
replaced.

* Use a tachometer with graduations of 50 rpm
(min™") or smaller that will accurately indicate a
50 rpm (min™") change.

Remove the recoil starter cover (page 3-4).

1. Turn the pilot screw clockwise until it seats
lightly, then back it out to the specification given.
This is an initial setting prior to the final pilot
screw adjustment.

TOOL:

Pilot screw wrench, D type  07KMA-MN90101 or
07KMA-MNS9A 100
(U.S.A. only)

INITIAL OPENING: 1-1/4 turns out

2. Warm up the engine to operating temperature.
Stop and go riding for 10 minutes is sufficient.

3. Stop the engine and connect a tachometer
according to the tachometer manufacturer's
instructions.

4. Start the engine and adjust the idle speed with
the throttle stop screw.

IDLE SPEED: 1,400 + 100 rpm (min™")

5. Turn the pilot screw in or out slowly to obtain the
highest engine speed.

6. Readjust the idle speed with the throttle stop
SCrew.

7. Turn the pilot screw in gradually until the engine }

speed drops by 100 rpm (min™).

8. Turn the pilot screw out to the final opening from
the position obtained in step 7.

FINAL OPENING: 5/8 turns out

9. Readjust the idle speed with the throttle stop
screw.

Install the recoil starter cover (page 3-4).
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FUEL SYSTEM
HIGH ALTITUDE ADJUSTMENT

At high altitude, the standard carburetor air-fuel
mixture will be too rich. Performance will decrease,
and fuel consumption will increase. A very rich mix-
ture will also foul the spark plug and cause hard
starting. Operation at an altitude that differs from
that at which this engine was certified, for extended
periods of time, may increase emissions.

High altitude performance can be improved by spe-
cific modifications to the carburetor. If your cus-
tomer always operates the ATV at altitudes above
6,500 feet (2,000 meters), you should perform this
carburetor modification.

Even with carburetor modification, engine horse-
power will decrease about 3.5% for each 1,000-foot
(300-meter) increase in altitude. The effect of alti-
tude on horsepower will be greater than this if no
carburetor modification is made.

This engine, when operated at high altitude with the
carburetor modifications for high altitude use, will
meet each emission standard throughout its useful
life.

The high altitude carburetor adjustment is per-
formed as follows:

Remove the carburetor (page 6-6) and the float
chamber.

Replace the standard main jet with the high altitude
type.

HIGH ALTITUDE MAIN JET: #158

PILOT SCREW MAIN JET O-RING

Check that the O-ring on the float chamber is in
good condition, replace it if necessary.
Install the float chamber and carburetor.

Screw in the pilot screw the specified number of
turns from the factory preset position using the spe-
cial tool.

HIGH ALTITUDE PILOT SCREW OPENING:
3/8 tumn in from the factory preset position

TOOL:

Pilot screw wrench, D type 07KMA-MN90101 or
07KMA-MNSA100
(U.S.A. only)

PILOT SCREW WRENCH e

6-20



FUEL SYSTEM

Start the engine and warm it up.

Adjust the idle speed at high altitude with the throt-
tle stop screw to ensure proper high altitude opera-
tion.

IDLE SPEED: 1,400 + 100 rpm (min™")

When the carburetor has been modified for high
altitude operation, the air-fuel mixture will be too |
lean for low altitude use. Operation at altitudes
below 5,000 feet (1,500 m) with a modified carbure-
tor may cause the engine overheat, resulting in seri-
ous engine damage and increased exhaust
emissions.

For use at low altitudes, you should return the car-
buretor to original factory specifications.

Replace the main jet with the standard main jet, and
screw out the pilot screw the specified number of
turns from the high altitude setting.

STANDARD MAIN JET: #162

LOW ALTITUDE PILOT SCREW OPENING:
3/8 turn out from the high altitude setting

TOOL:

Pilot screw wrench, D type 07KMA-MN390101 or
07KMA-MN9A100
(U.S.A. only)

Warm up the engine and adjust the idle speed at
low altitude with the throttle stop screw.

IDLE SPEED: 1,400 + 100 rpm (min™)
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FUEL SYSTEM

FUEL TANK

REMOVAL/INSTALLATION

Remove the following: MOUNTING BOLTS
- fuel tank cover (page 3-5) ‘ \
- air intake duct (page 6-5)

FM/FE models: Remove the fuel level sensor wire
from the clamps.

Remove the two holder bands and mounting bolts.
Raise the fuel tank and disconnect the fuel hose.

FM/FE models: Slide the fuel tank rearward and dis-
connect the fuel level sensor 2P red connector.

Remove the fuel tank from the frame.

Unhook the seal rubber from the heat guard plate.
Remove the fuel hose, throttle cable and choke
cable from the heat guard plate.

Remove the main wire harness, breather hoses and
cables from the wire band on the heat guard plate.
Remove the heat guard plate by releasing tabs from
the frame.

Install the heat guard plate and fuel tank in the
reverse order of removal.

HEAT GUARD PLATE

FUEL TANK
&Y

Unhook CABLES

WIRE BAND
TABS
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ENGINE REMOVAL/INSTALLATION

SYSTEM COMPONENTS

54 N-m {5.5 kgf-m, 40 1bf-ft)
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ENGINE REMOVAL/INSTALLATION

SERVICE INFORMATION
GENERAL

* When removing and installing the engine, tape the frame around the engine beforehand for frame protection.
* The following components require engine remaval for service:

- alternator and starter clutch {page 11-7}

- transmission (page 12-11)

- crankshaft and balancer (page 12-20}

SPECIFICATIONS
ITEM SPECIFICATIONS
Engine dry weight TM madel 55.2 kg (121.7 Ibs)
FM model 55.5 kg (122.4 Ibs)
FE model 57.7 kg (1272 lbs)
Engine oil capacity After draining 2.4 liters (2.6 US gt, 2.1 Imp qt)
After draining/filter change 2.5 liters (2.6 US qt, 2.2 Imp qt)
After disassembly 3.0liters (3.2 US qgt, 2.6 Imp qt)
TORQUE VALUES
Lower engine hanger nut (left and right) 54 N-m (5.5 kgf-m, 40 (bf-ft}
Left lower engine hanger bracket bolt 32 N-m (3.3 kgf-m, 24 Ibf-ft)
Upper engine hanger nut {frame side) 54 N-m (5.5 kgf-m, 40 Ibf-ft}
Upper engine hanger bolt {engine side} 32 N'm (3.3 kgf-m, 24 Ibf-ft)
Gearshift pedal pinch bolt (TM/FM only) 16 N-m {1.6 kgf-m, 12 Ibf-ft)
10 mm differential mounting boit 44 N-m (4.5 kgf-m, 32 Ibf-ft}
10 mm differential mounting nut 44 N-m (4.5 kgf-m, 32 Ibf-ft)
8 mm differential mounting nut 22 N-m (2.2 kgf-m, 16 |bf-ft}




ENGINE REMOVAL/INSTALLATION

ENGINE REMOVAL

FE model only:

Drain the engine oil (page 4-13).

Remove the following:

- left and right center mud guards (page 3-6)

- left and right front mud guards (page 3-7)

- left and right inner fenders (page 3-7)

- exhaust system (page 3-13)

- carburetor assembly (page 6-6)

- heat guard plate (page 6-22)

- TM/FM model only: pinch bolt and gearshift
pedal

Remove the bolt and battery ground cable.
Remove the rubber cap, terminal nut and starter
motor cable.

Remove the bolt and frame-to-engine ground cable.

Remove the wires from the clamps, and disconnect
the ESP control motor 2P connector and angle sen-
sor 3P connector.

— —

PINCH BOLT

s

TERMINAL NUT

CLAMPS ‘
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ENGINE REMOVAL/INSTALLATION

Remove the bolts, oil cooler hose joints and O-rings.

d OIL HOSES

Remove the two bolts and guard plate.
Remove the reverse selector cable from the stay
and disconnect it from the selector arm.

Disconnect the following:

- TM/FM model: oil temperature sensor connector

- FM model: oil temperature sensor/reverse switch
2P green connector

- alternator 5P connector

— gear position switch 8P gray connector

8P GRAY CONNECTOR

— crankcase breather hose/pipe

BREATHER HOSE/PIPE




ENGINE REMOVAL/INSTALLATION

FM/ME models Remove the front final gear mounting bolts, nuts,
only: spacer and bracket. ,4‘ BOLT. NU PAC
Move the front final gear assembly forward. FRONT FINAL

GEAR ASSEMBLY

FM/ME models Pull the propeller shaft joint out of the output shaft.
only:

FM/ME models  Remove the boot band and pull the dust boot off the §
only: outer ring of the front final clutch.
Pull the propeller shaft out of the outer ring.

Remove the universal joint boot band screw and
band.
Remove the boot from the engine.
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ENGINE REMOVAL/INSTALLATION

Remove the spark plug cap from the plug.

HANGER BRACKET S MOUNTING RUBBERS

Remove the upper engine hanger nut, bolts, bracket
and mounting rubbers.

Remove the following:

- left lower engine hanger nut and bolt
— mounting rubbers
— bolts and lower engine hanger bracket

- right lower engine hanger nut and bolt
- spacer and mounting rubbers

Move the engine forward and disconnect the out-
put shaft from the universal joint.

Remove the engine out of the frame from the left
side.

Remove the engine mounting rubbers and dust PgEs
seals.

MOUNTING RUBBER
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ENGINE REMOVAL/INSTALLATION

Check the mounting rubbers for deterioration, wear
or damage.

LOWER ENGINE
MOUNTING RUBBER

UPPER ENGINE
MOUNTING RUBBER

ENGINE INSTALLATION

NOTE:

* Route the wires, cables and hoses properly
(page 1-22).

Install the lower engine mounting rubbers into the g

engine lower mounts.
Install the dust seals with the lip side facing out.

Apply molybdenum disulfide grease to the output
shaft splines.

Install the engine in the frame from the left side.
Engage the output shaft with the universal joint.

Install the mounting rubbers on the right lower
engine mounting rubber with the large I.D. side fac-
ingin.

Install the spacer, right lower engine hanger bolt
and nut.

MOUNTING RUBBERS J HANGER BOLT
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ENGINE REMOVAL/INSTALLATION

Install the mounting rubbers on the left lower

engine mounting rubber with the large |.D. side fac- S MOUNTING RUBBERS
ing in.

Install the hanger bracket, bolts, left lower engine
hanger bolt and nut.

Install the mounting rubbers onto the upper engine
hanger bracket with the large I.D. side facing in.
Install the upper engine hanger bracket, bolts and
nut.

Tighten the engine hanger nuts and bolts as fol-
lows:
1. left and right lower engine hanger nut

TORQUE: 54 N-m (5.5 kgf-m, 40 Ibf-ft)
2. left lower engine hanger bracket bolts
TORQUE: 32 N-m (3.3 kgf-m, 24 Ibf-ft)
3. engine side upper engine hanger bolts
TORQUE: 32 N-m (3.3 kgf-m, 24 |bf-ft)

4. frame side upper engine hanger nut

TORQUE: 54 N':m (5.5 kgf-m, 40 Ibf-ft)
Install the spark plug cap onto the plug.

Install the universal joint boot onto the engine.
Install the boot band and screw, and tighten the
screw securely.

FM/ME models Install a new stopper ring into the propeller shaft
only: groove,

Apply 5 - 8 g of molybdenum disulfide grease to the
outer ring splines of the front final clutch.
Apply molybdenum disulfide grease to the propeller
shaft splines. e
Install the propeller shaft into the outer ring by &
aligning the splines until the stopper ring seats in
the groove.




ENGINE REMOVAL/INSTALLATION

FM/ME models

FM/ME models

FM/ME models

only

only

only

Install the dust boot onto the outer ring properly |
and the boot band into the boot groove.

Install a new O-ring into the output shaft groove.
Apply molybdenum disulfide grease to the output
shaft splines.

Install the propeller shaft joint onto the output shaft \
by aligning the splines.

Move the front final gear assembly rearward.
Install the 10 mm bolt into the lower mount.
Install the spacer between the left side of the differ- § FINAL GEAR
ential and frame, 10 mm bolt and a new nut. ASSEMBLY
Install the bracket, 8 mm bolts and nut.
Tighten the 10 mm bolt and nut.

TORQUE: 44 N-m (4.5 kgf-m, 32 Ibf-ft)
Tighten the 8 mm bolts and nut.
TORQUE: 22 N-m (2.2 kgf-m, 16 Ibf-ft)

Connect the following:

- TM/FM model: oil temperature sensor connector

- FM model: oil temperature sensor/reverse switch
2P green connector

-~ alternator 5P connector

- gear position switch 8P gray connector

8P GRAY CONNECTOR
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ENGINE REMOVAL/INSTALLATION

- crankcase breather hose/pipe

Install the reverse selector cable onto the stay and
connect it to the selector arm.
Install the guard plate and tighten the two bolts.

Coat new O-rings with engine oil and install them
onto the oil cooler hose joints.

Install the oil cooler hose joints onto the engine and
tighten the bolts securely.

FE model only: Connect the ESP control motor 2P connector and
angle sensor 3P connector, and install the wire
band.

CLAMPS
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ENGINE REMOVAL/INSTALLATION

Install frame-to-engine ground cable and tighten the
bolt.

Install starter motor cable onto the motor terminal
and tighten the terminal nut.

Install the rubber cap over the terminal properly.
Install the battery ground cable and tighten the bolt.

TERMINAL NUT
W F \

GROUND CABLE 5'/ BOLT

FE/FM model only: Install the gearshift pedal so that
the lower edge is horizontal, and tighten the pinch
bolt.

PINCH BOLT

Install the following:

- fuel tank (page 6-22)

— carburetor assembly (page 6-17)

- exhaust system (page 3-13)

- left and right inner fenders (page 3-7)

- left and right front mud guards (page 3-7)
- left and right center mud guards (page 3-6)

Fill the crankcase with the recommended engine oil
(page 4-12).

Perform the following inspections and adjustments: 3 GEARSHIFT PEDAL
- throttle operation (page 4-5) .

- brake pedal free play (page 4-18)

- reverse selector lever free play (page 4-19)

T"
[
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20 N-m {2.0 kgf-m, 15 Ibf-f1)

12 N-m (1.2 kgf-m, 9 Ibf-ft)




CYLINDER HEAD/VALVE

SERVICE INFORMATION
GENERAL

This section covers service of the rocker arms, cylinder head, valves and camshaft. These services can be done with the
engine installed in the frame.

When disassembling, mark and store the disassembled parts to ensure that they are reinstalled in their original
locations.

Clean all disassembled parts with cleaning solvent and dry them by blowing them off with compressed air before
inspection.

Rocker arm and valve lubricating oil is fed through oil passages in the cylinder head and head cover. Clean the oil pas-
sages before assembling cylinder head.

Be careful not to damage the mating surfaces when removing the cylinder head cover and cylinder head. Do not strike
the cylinder head too hard during removal.

SPECIFICATIONS
Unit: mm (in)
ITEM STANDARD SERVICE LIMIT
Cylinder compression at 380 rpm (min™) 440 kPa (4.5 kaficm?®, 64 psi) -
Valve clearance IN/EX 0.15 {0.006) -
Valve, valve Valve stem O.D. IN 5.975 - 5.990 (0.2352 - 0.2358) 5.95 {0.234)
guide EX 5,956 - 5,970 {0.2344 - 0.2350) 5.93 {0.233)
Valve guide I.D. INFEX 6.000 - 6.012 {0.2362 - 0.2366) 6.02 {0.237)
Stem-to-guide clearance IN 0.010 - 0.037 {0.0004 - 0.0015) 0.12 (0.005)
EX 0.030 - 0.057 {0.0012 - 0.0022} 0.14 (0.006)
Valve seat width INJEX 1.2 (0.05) 1.5 (0.08)
Valve spring Free length Inner 42.94 {1.691) 42.08 (1.657)
. Outer 43.63 (1.718) 42.76 {1.683)
Rocker arm Arm I.D. INJEX 12.000 - 12.018 (0.4724 - 0.4731) 12.05 (0.474)
Shaft O.D. IN/EX 11.964 - 11.984 (0.4710 - 0,4718}) 11.82 (0.469)
Arm-to-shaft clearance INJEX 0.016 - 0.054 {0.0006 - 0.0021) 0.08 (0.003)
Camshaft Cam lobe height IN 35.8315 - 35.9915 (1.41069 ~ 1.41699) 35.60 (1.402)
and cam EX 35.5512 - 35.7112 {1.39965 - 1,.40595) 35.38 (1.393)
follower Cam follower 0.D. INJEX | 22.467 - 22.482 (0.8845 - 0.8851) 22.46 (0.884)
Foliower bore 1.D. IN/EX 22.510 - 22,526 (0.8862 - 0.8868} 22.54 (0.887)
Follower-to-bore clearance INJEX 0.028 - 0.059 {0.0011 - 0.0023) 0.07 {0.003)
Cylinder head warpage - 0.10 (0.004}
TORQUE VALUES
Cylinder head cap nut 3% N-m (4.0 kgf-m, 29 Ibf-ft} Apply engine oil to the threads and seating surface.
Spark plug 22 N-m {2.2 kgf-m, 16 Ibf-ft)

Upper engine hanger nut {frame side) 54 N-m (5.5 kgf-m, 40 1bf-ft}

Upper engine hanger bolt {engine side} 32 N'm (3.3 kgf-m, 24 Ibf-ft)

Cam sprocket bolt 20 N-m (2.0 kgf-m, 15 Ibf-ft) Apply locking agent ta the threads.
Cam chain tensioner pivot bolt 12 N-m {1.2 kgf-m, 9 Ibf-ft) Apply locking agent to the threads.

ool



CYLINDER HEAD/VALVE

TOOLS

Valve spring compressor
07757-0010000

Valve guide driver, 6.0 mm
07942-6570100

Valve guide reamer, 6.012 mm
07VMH-MBB0200

Valve seat cutter, 40 mm (IN 45°)
07780-0010500

or equivalent commercially avail-
able in U.S.A,

Valve seat cutter, 33 mm (EX 45°)
07780-0010800

or equivalent commercially avail-
ablein U.S.A,

Flat cutter, 38.5 mm (IN 32°)
07780-0012400

or equivalent commercially avail-
able in U.S.A,

Flat cutter, 33 mm (EX 32°}
07780-0012900

or equivalent commercially avail-
able in U.S.A.

Interior cutter, 37.5 mm (IN 60°)
07780-0014100

or equivalent commercially avail-
able in U.S.A.

Interior cutter, 34 mm {EX 60°)
07780-0014700

or equivalent commercially avail-
able in U.S.A.

Cutter holder, 6.0 mm
07VMH-MBB0100

or equivalent commercially avail-
able in U.S.A.

L
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CYLINDER HEAD/VALVE

TROUBLESHOOTING

« Engine top-end problems usualty affect engine performance. These problems can be diagnosed by a
compression test, or by tracing top-end noise with a sounding rod or stethoscope.

* [f the performance is poor at low speeds, check for a white smoke in the crankcase breather hose. If
the hose is smoky, check for seized piston ring {page 8-2}.,

Compression too low, hard starting or poor performance at low speed
* Valves
- Incarrect valve adjustment
- Burned or bent valves
- Incorrect valve timing
- Broken valve spring
- Uneven valve seating
- Valve stuck open
¢ Cylinder head
- Leaking or damaged cylinder head gasket
— Warped or cracked cylinder head
- Loose spark plug
* Cylinder/piston problem {page 9-3}

Compressien too high
* Excessive carban build-up on piston head or combustion chamber
* Worn or damaged decompressor system

Excessive smoke

* Worn valve stem or valve guide

* Damaged stem seal

* Cylinder/piston problem (page 9-3)

Excessive noise

Incorrect valve clearance

Sticking valve or broken valve spring
Excessively worn valve seat

Worn or damaged camshaft

Worn rocker arm and/or shaft

Worn rocker arm follower or valve stem end
Worn or damaged push rod and/or cam follower
Worn cam chain

Worn or damaged cam chain tensioner
Worn cam sprocket teeth

Cylinder/piston problem (page 9-3)

Rough idle
* Low cylinder compression

* & ¢ " P 0 v e e
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CYLINDER HEAD/VALVE

CYLINDER COMPRESSION

Warm up the engine to normal operating
temperature.

Stop the engine and remove the spark plug

(page 4-9).
Install the compression gauge into the spark plug
hole.

Shift the transmission in neutral and close the choke
knob (OFF).

Open the throttle all the way and crank the engine
with the starter motor until the gauge reading stops
rising. The maximum reading is usually reached
within 4 — 7 seconds.

The cylinder COMPRESSION PRESSURE:
compression 440 kPa (4.5 kgf/cm?, 64 psi) at 380 rpm (min~)
specification is )
comparatively low Check that there is no leakage at the gauge
because the Cconnection.

camshaft hasa | ow compression can be caused by:
decompression  _ plown cylinder head gasket
device installed. improper valve adjustment

- valve leakage

- worn piston ring or cylinder

High compression can be caused by:
- carbon deposits in combustion chamber or on
piston head

CYLINDER HEAD COVER REMOVAL/
DISASSEMBLY

REMOVAL

Remove the fuel tank and heat guard plate
(page 6-22).

Set the piston position to Top Dead Center on the
compression stroke (page 4-10).

If you plan to remove the rocker arms, loosen the
rocker arm shaft retaining bolts.

Remove the following:
- nine bolts
~ head cover

COMPRESSION GAUGE




CYLINDER HEAD/VALVE

Mark the push rods — push rods . P

, 50 Ihf?: canbe - ?askgt " PUSH RODS -
placed back in their — two dowel pins . GSKET
F

original locations

DISASSEMBLY
Remove the four bolts and sealing washers. BOLTS AND WASHERS

Push each rocker arm shaft with a small screwdriver
through the bolt hole until the O-ring on the shaft is
removed out of the head cover.

Remove the following:
— rocker arm shafts

- rocker arms

setting plates

ROCKER ARM
i ®

/

- O-rings
PLATE
O-RING ——
SHAFT
INSPECTION
ROCKER ARM/SHAFT
Check the rocker arms and shafts for wear or dam-
age.

If the rocker arm follower is worn or damaged,
check the push rod and oil passage.

Measure the each rocker arm shaft O.D.
SERVICE LIMIT: 11.92 mm (0.469 in)
Measure each rocker arm |.D.

SERVICE LIMIT: 12.05 mm (0.474 in)

Subtract the rocker arm shaft O.D. from the corre-
sponding rocker arm |.D. to obtain the rocker arm-
to-shaft clearance.

SERVICE LIMIT: 0.08 mm (0.003 in)




CYLINDER HEAD/VALVE

PUSH ROD

Check the push rods for wear or damage.
If the push rod is worn or damaged, check the cam
follower and camshaft (page 8-20).

CYLINDER HEAD REMOVAL

Be careful not to let
the nuts and wash-
ers fall into the cyl-

inder.

Remove the following:
- exhaust system (page 3-13) RUBBERS
- carburetor (page 6-6)

- cylinder head cover (page 8-7)
- spark plug

Remove the engine hanger nut and bolts, then
remove the hanger bracket and mounting rubbers.

Remove the two bolts. CYLINDER HE_AD N‘UTSAND
Loosen the six cap nuts in a crisscross pattern in 2 WASHERS
several steps, and remove the nuts and washers. } /

Remove the cylinder head.
Do not strike the cylinder head too hard and do not |
damage the mating surface with a screwdriver.

Remove the gasket and the two dowel pins.




CYLINDER HEAD/VALVE
CYLINDER HEAD DISASSEMBLY

Remove the cylinder head (page 8-9).

Remove the two bolts and carburetor insulator.

INSULATOR

To prevent loss of Remove the valve spring cotters using the valve  gpRING COMPRESSOR
tension, do not Spring compressor. .
compress the valve - B
springs more than 1OOL: S
necessary. Valve spring compressor 07757-0010000

r4

Mark all the parts Remove the following:

so they can be — spring retainer VALVE
placed back in their — outer and inner valve springs
original locations. - valve
- stem seal
- spring seat SPRINGS
RETAINER

\ - STEM SEAL
-'. SPRING SEAT

INSPECTION

CYLINDER HEAD

Be careful not to Remove the carbon deposits from the combustion
damage the valve chamber.
seat and gasket Check the spark plug hole and valve areas for
surfaces. cracks.

8-10



CYLINDER HEAD/VALVE

Check the cylinder head for warpage with a straight
edge and feeler gauge across the stud holes.

SERVICE LIMIT: 0.10 mm (0.004 in)

VALVE SPRING

Check the valve springs for fatigue or damage.
Measure the valve spring free length.

SERVICE LIMITS: Inner: 42.08 mm (1.657 in)
Outer: 12.76 mm (1.683 in)

VALVE/ VALVE GUIDE

Check that the valve moves smoothly in the guide.
Check the valve for bending, burning or abnormal
wear.

Measure each valve stem 0.D. and record it.

SERVICE LIMITS: IN: 5.95 mm (0.234 in)
EX: 5.93 mm (0.233 in)

Ream the valve guides to remove any carbon build-
up before measuring the guide.

Insert the reamer from the combustion chamber
side of the head and always rotate the reamer
clockwise.

TOOL:
Valve guide reamer, 6.012 mm 07VMH-MBB0200

Measure each valve guide |.D. and record it.
SERVICE LIMIT: IN/EX: 6.02 mm (0.237 in)

Subtract each valve stem 0.D. from the correspond-
ing guide I.D. to obtain the stem-to-guide clearance.

SERVICE LIMITS: IN: 0.12 mm (0.005 in)
EX: 0.14 mm (0.006 in)

8-11



CYLINDER HEAD/VALVE

inspect and reface  If the stem-to-guide clearance exceeds the service
the valve seats limit, determine if a new guide with standard
whenever the valve dimensions would bring the clearance within toler-
guides are replaced ance. If so, replace any guides as necessary and
(page 8-13). ream to fit.
If the stem-to-guide clearance exceeds the service
limit with a new guide, also replace the valve.

VALVE GUIDE REPLACEMENT

Chill the new valve guides in a freezer for about an
hour.

Be sure to wear Heat the cylinder head to 130 — 140°C (275 - 290°F)

heavy gloves to with a hot plate or oven. Do not heat the cylinder

avoid burns when head beyond 150°C (300°F). Use temperature indica-

handling the heated tor sticks, available from welding supply stores, to

cylinder head. be sure the cylinder head is heated to the proper
temperature.

Using a torch to heat the cylinder head may cause
warpage.

Support the cylinder head and drive the valve
guides out of the cylinder head from the combus-
tion chamber side.

TOOL:
Valve guide driver, 6.0 mm 07942-6570100

Remove the new valve guides from the freezer.
Install the stopper rings into the valve guide
grooves.

While the cylinder head is still heated, drive each
valve guide in the cylinder head from the rocker arm
side until it is fully seated.

TOOL:
Valve guide driver, 6.0 mm  07942-6570100

DRIVER

Let the cylinder head cool to room temperature.

Use cutting oil on  Ream the new valve guides.
the reamer during Insert the reamer from the combustion chamber
this operation. Take side of the head and always rotate the reamer

care not to tilt or clockwise. VALVE
lean the reamer in GUIDE
the guide while TOOL: REAMER

Valve guide reamer, 6.012 mm 07VMH-MBB0200

reaming

Clean the cylinder head thoroughly to remove any
metal particles after reaming and reface the valve
seat (page 8-13).

VALVE GUIDE
DRIVER

VALVE GUIDE

STOPPER

e
THE '

ool
bl
|



CYLINDER HEAD/VALVE

VALVE SEAT INSPECTION/REFACING

The valve cannot be
ground. If the valve
face is burned or
badly worn or if it
contacts the seat
unevenly, replace
the valve

INSPECTION

Clean all intake and exhaust valves thoroughly to
remove carbon deposits.

Apply a light coating of Prussian Blue to each valve HAND-LAPPING

seat.

Tap the valve against the valve seat several times
without rotating the valve, to check for proper valve
seat contact.

Remove the valve and inspect the valve seat face.
The valve seat contact should be within the speci-
fied width and even all around the circumference.

STANDARD: 1.2 mm (0.05 in)

SERVICE LIMIT: 1.5 mm (0.06 in) v /J'/

If the seat width is not within specification, reface * ‘ 7

the valve seat. 1
SEAT WIDTH

Inspect the valve seat face for:

* Damaged face:

- Replace the valve and reface the valve seat.
* Uneven seat width:

- Replace the valve and reface the valve seat.

DAMAGED FACE UNEVEN SEAT WIDTH

* Contact area (too high or too low)
- Reface the valve seat.

TOO LOW TOO HIGH

-1



CYLINDER HEAD/VALVE

Foliow the refacing
manufacturer's
operating instruc-
tions.

Reface the seat
with a 45° cutter
whenever a valve
guide is replaced.

REFACING

Valve seat cutters/grinders or equivalent valve seat
refacing equipment are recommended to correct
worn valve seats,

If the contact area is too high on the valve, the seat
must be fowered using a 32° flat cutter,

If the contact area is too low on the valve, the seat
must be raised using a 60° interior cutter.

Using a 45° seat cutter, remove any roughness or
irregularities from the seat.

TOOLS:

Seat cutter, 40 mm (45° IN)
Seat cutter, 33 mm (45° EX)
Cutter holder, 6.0 mm

07780-0010500
07780-0010800
07VMH-MBB0100

or equivalent commercially available in U.S.A.

Using a 32° flat cutter, remove 1/4 of the existing
valve seat material.

TOOLS:

Flat cutter, 38.5 mm (30° IN}
Seat cutter, 33 mm (30° EX}
Cutter holder, 6.0 mm

07780-0012400
07780-0012900
07VMH-MBB0100

or equivalent commercially available in U.S.A.

-

CONTACT TOO HIGH OLDSEAT
o WIDTH
-p
32¢°
CONTACT TOO LOW OLDSEAT
- WIDTH
-y
60°
ROUGHNESS

/

OLD SEAT WIDTH




CYLINDER HEAD/VALVE

Using a 60° interior cutter, remove 1/4 of the exist-
ing valve seat material.

TOOLS:

Interior cutter, 37.5 mm (45° IN) 07780-0014100
Interior cutter, 34 mm (45° EX) 07780-0014700
Cutter holder, 6.0 mm 07VMH-MBB0100

or equivalent commercially available in U.S.A.

Using a 45° seat cutter, cut the seat to the proper
width.

VALVE SEAT WIDTH: 1.2 mm (0.05 in)

Make sure that all pitting and irregularities are
removed.

After cutting the seat, apply lapping compound to
the valve face, and lap the valve using light pres-
sure.

NOTE:

* Excessive lapping pressure may deform or dam-
age the seat.

* Change the angle of the lapping tool frequently
to prevent uneven seat wear.

e Do not allow lapping compound to enter the
guides.

After lapping, wash any residual compound off the

cylinder head and valve and recheck the seat con-

tact.

B

OLD SEAT WIDTH

N

60° i

NEAT WIDTH
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CYLINDER HEAD/VALVE
CYLINDER HEAD ASSEMBLY

VALVE COTTERS \O @
/@ INNER VALVE SPRING
SPRING RETAINER Z)

OUTER VALVE SPRING

SPRING SEAT

VALVE GUIDE

INTAKE VALVE

EXHAUST VALVE

Blow through the oil passage in the cylinder head
with compressed air.

Install the spring seats and new stem seals.

Lubricate the valve stem sliding surface with molyb- VALVE
denum oil solution.
Insert the valve into the guide while turning it
slowly to avoid damaging the stem seal. SPRINGS
RETAINER é%
.
-




CYLINDER HEAD/VALVE

Grease the cotters
to ease installation.
To prevent loss of
tension, do not
compress the valve
springs more than
necessary.

Support the cylin-
der head so the
valve heads will not
contact anything
that cause damage.

Install the inner and outer valve springs with the
tightly wound coils facing the combustion chamber.

Install the spring retainer.

S

Combustion chamber side

Install the valve spring cotters using the valve gprING COMPRESSOR
spring compressor, ‘ SN
¢d'ﬁ’_ . S

TOOL:
Valve spring compressor 07757-0010000

Tap the valve stems gently with two plastic ham-
mers as shown to seat the cotters firmly.

Coat a new O-ring with engine oil and install it into
the groove in the carburetor insulator.

Install the insulator and tighten the two bolts
securely.

Install the cylinder head (page 8-18).




CYLINDER HEAD/VALVE

CYLINDER HEAD INSTALLATION

Clean the mating surfaces of the cylinder and cylin-
der head, being careful not to damage them.

Install the two dowel pins and a new gasket with the
mark facing up.

Take care not to  Apply engine oil to the threads of the cap nuts and
drop the nuts and install them with the washers.
washers into the Install the two bolts
cylinder.

eral steps.
TORQUE: 39 N-m (4.0 kgf-m, 29 Ibf-ft)

Tighten the two cylinder bolts and two cylinder

head bolts securely.
Install the spark plug and tighten it.
TORQUE: 22 N-m (2.2 kgf-m, 16 Ibf-ft)

Connect the spark plug cap.

Insert the frame Install the mounting rubbers onto the hanger

side hanger bolt bracket bushing with the large |.D. side facing in.
from the front side. Install the engine hanger bracket with the three
bolts and nut.

Tighten the engine hanger fasteners.

TORQUE:
Frame side (10 mm): 54 N-m (5.5 kgf-m, 40 Ibf-ft)
Engine side (8 mm): 32 N-m (3.3 kgf-m, 24 Ibf-ft)

Install the following:

- cylinder head cover (page 8-18)
- carburetor (page 6-17)

- exhaust system (page 3-15)

CYLINDER HEAD COVER ASSEMBLY/
INSTALLATION

ASSEMBLY

Blow through the oil passages in the head cover
with compressed air.

Coat new O-rings with engine oil and install them
into each groove in the rocker arm shafts.

Apply molybdenum oil solution to the sliding sur-
faces of the shafts.

@ GASKET

e

Tighten the cap nuts in a crisscross pattern in sev- & =

§ NUTSAND
) \\ASHERS

CYLINDER
BOLTS

HANGER
BRACKET

NUT AND BOLT

g
—7E O-RINGS
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CYLINDER HEAD/VALVE

Set the setting
plate by aligning the
groove with the lug
on the head cover
and with the bend
tab facing in.

Install the rocker arms, setting plates and rocker
arm shafts.

Align the bolt holes in the head cover and rocker
arm shaft by turning the shaft.

Install the four bolts with new sealing washers.

INSTALLATION

Clean the mating surfaces of the head cover and cyl-
inder head, being careful not to damage them.

Temporarily install the push rods.

Make sure the piston is TDC (Top Dead Center) on
the compression stroke by checking the push rod
height.

Rotate the crankshaft using the recoil starter knob to
align the T mark on the flywheel with the index
mark on the crankcase cover.

If the push rod height is high (the cam lobes face
up), rotate the crankshaft one full turn and match up
the T mark again so the push rod height is low (the
cam lobes face down).

H

ROCKER
ARM SIDE

INTAKE
= ROCKER ARM
-2

N &

EXHAUST “IN®
ROCKER ARM
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CYLINDER HEAD/VALVE

Install the two dowel pins and a new gasket.

Install the push rods onto the cam followers and
rest them onto the gasket grooves as shown. = GASKET

A

Apply engine oil to the rocker arm followers and
adjusting screw tip, and install the head cover.

Be sure there are no clearance at the mating sur-
faces of the cylinder head and head cover.

Install the nine bolts and tighten them in a criss-
cross pattern in several steps.

Tighten the rocker arm shaft retaining bolts.
Adjust the valve clearance (page 4-10).

Install the heat guard plate and fuel tank
(page 6-22).

CAMSHAFT REMOVAL

Remove the following:

- cylinder (page 9-4)

— primary drive gear (page 10-13)
- oil pump (page 5-8)

Mark the followers Remove the cam followers.
so they can be
placed back in their
original locations

o
N
()



CYLINDER HEAD/VALVE

Push in the tensioner lifter shaft while pressing the ” 'l
stopper block and insert a pin to secure it. /
PP P - TENSIONER

Remove the two bolts and cam chain tensioner \ LIFTER

lifter.

7

Remove the following:
tensioner pivot bolt
- cam chain tensioner
washer

cam chain guide

- sprocket bolts
- cam sprocket
- cam chain

— retainer bolt
- bearing retainer
— camshaft

CAMSHAFT

ZF




CYLINDER HEAD/VALVE

INSPECTION
CAMSHAFT

Check the cam surfaces for scoring, scratches or evi- BEARING
dence of insufficient lubrication.
Check the cam sprocket teeth for wear or damage.

Turn the outer race of each bearing with your finger.
The bearing should turn smoothly and quietly.
Replace the camshaft assembly if the bearing does
not turn smoothly and quietly.

/

CAM LOBES

Measure each cam lobe height.

SERVICE LIMITS:IN: 35.60 mm (1.402 in)
EX: 35.38 mm (1.393 in)

Check the decompressor cam operation.
Press on the decompressor cam as shown,
As you press on one side, the decompressor cam P
should lock above the base circle of the exhaust
cam lobe.

As you press on other side, the decompressor lobe
will drop below the base circle of the exhaust cam
lobe.

DECOMPRESSOR

ush CAM

CAM CHAIN TENSIONER

Check the slipper surfaces of the tensioner and
guide for wear or damage.

Nl



CYLINDER HEAD/VALVE

Check the tensioner lifter operation:

- The tensioner lifter shaft should not go into the
body when it is pushed.

- When the stopper block is pressed in, the ten-
sioner shaft should be pushed into the lifter body
and the shaft springs out of the body.

CAM FOLLOWER

Check the cam follower and follower bore for scor-
ing, scratches or damage.

Measure each follower 0.D.
SERVICE LIMIT: 22.46 mm (0.884 in)

Measure each follower bore I.D.
SERVICE LIMIT: 22.54 mm (0.887 in)

Subtract each follower 0.D. from the corresponding
bore I.D. to obtain the follower-to-bore clearance.

SERVICE LIMIT: 0.07 mm (0.003 in)

CAMSHAFT INSTALLATION

Lubricate the camshaft bearing with engine oil.
Apply molybdenum oil solution to the cam lobes.

Install the camshaft into the crankcase.




CYLINDER HEAD/VALVE

Apply locking agent to the retainer bolt threads.
Install the retainer by aligning the groove with the
crankcase lug and tighten the retainer bolts.

Align

Cover the piston Rotate the crankshaft to align the T mark on the fly-
with a shop towel wheel with the index mark on the crankcase cover.
or equivalent to pro-
tect it from dam-
age

Lubricate the cam chain with engine oil and install it
over the cam sprocket.

Turn the camshaft so the punch mark faces up.

Do not turn the Install the cam chain over the timing sprocket on the

crankshaft during crankshaft and the cam sprocket onto the camshaft

installation. so the timing mark (punch) is aligned with the index
mark (V/) on the crankcase.

Apply locking agent to the cam sprocket bolt
threads.
Install the sprocket bolt and tighten them.

TORQUE: 20 N-m (2.0 kgf-m, 15 Ibf.ft)

8-24



CYLINDER HEAD/VALVE

Install the cam chain guide as shown.

Apply locking agent to the tensioner pivot bolt
threads.

Install the cam chain tensioner with the washer
(between the tensioner and crankcase) and tighten
the pivot bolt.

TORQUE: 12 N-m (1.2 kgf-m, 9 Ibf-ft)

Push the tensioner shaft while pressing the stopper
block to retract the tensioner and secure it with a

pin. Push

Apply locking agent to the lifter bolt threads.
Install the tensioner lifter and tighten the bolts.

Remove the pin from the tensioner lifter.

Make sure the timing mark (punch) on the cam
sprocket is aligned with the index mark (V) on the
crankcase when the T mark on the flywheel is
aligned with the index mark on the crankcase cover.

Be careful not to  Apply engine oil to the whole surfaces of the cam ¥

damage the sliding followers and install them into the crankcase with
surfaces of the fo- the opening facing up.

lowers and bores.

Install the following:

- oil pump(page 5-9)
— clutch (page 10-18)
- cylinder (page 9-8)
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CYLINDER/PISTON

SERVICE INFORMATION
GENERAL

* The cylinder and piston can be serviced with the engine installed in the frame.

+ Take care not to damage the cylinder wall and piston.

¢ Be careful not to damage the mating surfaces when removing the cylinder. Do not strike the cylinder too hard during
removal.

* Rocker arm and valve lubricating oil is fed through the ail passage in the cylinder. Clean the oil passage before install-
ing the cylinder.

SPECIFICATIONS
Unit: mm {in}
ITEM STANDARD SERVICE LIMIT
Cylinder 1.D. 92,000 - 92.010 {3.6220 - 3.3.6224) 92.10 {3.3.626)
Qut-of-round - 0.10 (0.004)
Taper - 0.10 {0.004)
Warpage - 0.10 (0.004)
Piston, Piston 0.D. at 15 {0.6) from bottom 91.865 - 91.985 (3.6207 — 3.6214) 91.93 (3.619)
p!ston pin, Pistan pin hole 1.D. 20.002 - 20.008 {0.7875 - 0.7877) 20.04 (0.789)
piston ring Piston pin O.D. 19.994 - 20.000 (0.7872 - 0.7874} 19.96 (0.786)
Piston-to-piston pin clearance 0.002 - 0.014 {0.0001 - (.0006) 0.08 (0.003}
Piston ring end gap Top 0.15-0.30 {(0.006 - 0,012} 0.5 {0.02}
Second 0.30 - 0.45 {0.012 - 0.018) 0.6 {0.02}
Qil (side rail) 0.20 - 0.70 (0.008 - 0.028) -
Piston ring-to-ring Top 0.030 - 0.060 {0.0012 - 0.0024) 0.09 (0.004)
groove clearance Second 0.030 - 0.060 {0.0012 — 0.0024) 0.09 {0.004)
Cylinder-to-piston clearance 0.015 - 0.045 (0.0006 - 0.0018} 0.10 {0.004)
Connecting rod small end |.D. 20.020 - 20.041 {0.7882 — 0,7890} 20.07 (0.790)
Connecting rod-to-piston pin clearance 0.020 - 0.047 (0.0008 - 0.0019) 0.10 (0.004)

TORQUE VALUE

Cylinder stud bolt 12 N-m (1.2 kgf-m, 9 Ibf-ft} page 9-7

TROUBLESHOOTING

Compression tao low, hard starting or poor performance at low speed
» Leaking cylinder head gasket

* Worn, stuck or broken pistan ring

* Worn or damaged cylinder and piston

Compression too high, overheating or knocking
¢ Excessive carbon build-up on piston head or combustion chamber

Excessive smoke

* Worn cylinder, piston or piston rings

* Improper installation of piston rings

* Scored or scratched piston or cylinder wall

Abnormal noise

* Worn piston pin or piston pin hole

* Worn connecting rod small end

* Worn cylinder, piston or piston rings

©
&



CYLINDER/PISTON

CYLINDER/PISTON REMOVAL

CYLINDER REMOVAL
Remove the cylinder head (page 8-7)

Remove the two bolts.

Do not strike the  Lift the cylinder and remove it, being careful not to
cylinder too hard damage the piston and piston rings with the stud
and do not damage bolts.
the mating surface
with a screwdriver

CYLINDER

Remove the gasket and the two dowel pins.

PISTON REMOVAL

Place a clean shop towel over the crankcase to pre- PISTON
vent the clip from falling into the crankcase.

Remove the piston pin clips with the pliers.

Push the piston pin out of the piston and connect-
ing rod, and remove the piston.

(]|
1
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CYLINDER/PISTON

Do not damage the

Spread each piston ring and remove it by lifting up

piston ring by at a point opposite the gap.

spreading the ends
too far.

Never use a wire
brush, it will scratch
the grooves.

Clean carbon deposits from the ring grooves with a
ring that will be discarded.

INSPECTION
CYLINDER

Inspect the cylinder bore for scratch or wear.
Measure the cylinder I.D. at three levels in an X and
Y axis. Take the maximum reading to determine the
cylinder wear.

SERVICE LIMIT: 92.10 mm (3.626 in)

Calculate the cylinder-to-piston clearance. Refer to
page 9-6 for measurement of the piston 0.D.

SERVICE LIMIT: 0.10 mm (0.004 in)

Calculate the cylinder taper and out-of-round at
three levels in an X and Y axis. Take the maximum
reading to determine the taper and out-of-round.

SERVICE LIMIT: Taper: 0.10 mm (0.004 in)
Out-of-round: 0.10 mm (0.004 in)

The cylinder must be rebored and an oversize pis-
ton fitted if the service limits are exceeded.

The four oversize pistons are available from
0.25 mm piston to 1.0 mm piston in intervals of
0.25 mm (0.010 in).

The cylinder must be rebored so the clearance for
an oversize piston is 0.015 - 0.045 mm (0.0006 -
0.0018 in).

TOP F

MIDDLE F

BOTTOM F




CYLINDER/PISTON

Check the top of the cylinder for warpage with a
straight edge and feeler gauge across the studs and
bolt holes as shown.

SERVICE LIMIT: 0.10 mm (0.004 in)

PISTON/PISTON RING

Inspect the piston rings for smooth movement by
rotating them. The rings should be able to move in
their grooves without catching.

Push the ring until the outer surface of the piston
ring is nearly flush with the piston and measure the
ring-to-ring groove clearance.

SERVICE LIMIT: Top/Second: 0.09 mm (0.004 in)

Insert each piston ring into the bottom of the cylin-
der squarely using the piston.
Measure the ring end gap.

SERVICE LIMITS: Top: 0.5 mm (0.02 in)
Second: 0.6 mm (0.02 in)
Qil (side rail): 0.9 mm (0.04 in)@

PISTON RING

Measure the piston 0.D. at a point 15 mm (0.6 in)
from the bottom and 90° to the piston pin hole.

SERVICE LIMIT: 91.93 mm (3.619 in)

Compare this measurement against the maximum
cylinder I.D. measurement and calculate the piston-
to-cylinder clearance (page 9-5).

1_5 mm (0.6 in)




CYLINDER/PISTON

Measure piston pin hole. Take the maximum read-
ing to determine the I.D.

SERVICE LIMIT: 20.04 mm (0.789 in)
Measure the piston pin O.D. at three points.
SERVICE LIMIT: 19.96 mm (0.786 in)@
Calculate the piston-to-piston pin clearance.
SERVICE LIMIT: 0.08 mm (0.003 in)

Measure the connecting rod small end I.D.
SERVICE LIMIT: 20.07 mm (0.790 in)

Calculate the connecting rod-to-piston pin
clearance.

SERVICE LIMIT: 0.10 mm (0.004 in)

CYLINDER STUD BOLT
REPLACEMENT

Thread two nuts onto the stud and tighten them
together, and use a wrench on them to turn the CYLINDER
stud bolt out.

Install new stud bolts in the direction as shown. k'2'_',7,() -
TORQUE: 12 N-m (1.2 kgf-m, 9 Ibf-ft)

m
’ . . 51 ™ a i)
Be sure to verify the stud height from the mating 56’0,'1.?.""
surface. (22

Adjust the height if necessary.

g ™
'\TA ’E‘ Je 689 \n\
CRANKCASE 8
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CYLINDER/PISTON

CYLINDER/PISTON INSTALLATION
PISTON RING INSTALLATION

Carefully install the piston rings into the piston ring
grooves with the markings facing up.

NOTE:

* Do not confuse the top and second rings.
* Toinstall the oil ring, install the spacer first, then
install the side rails.

Stagger the piston ring end gaps 120° degrees
apart from each other.
Stagger the side rail end gaps as shown.

SIDE RAILS

SPACER

PISTON INSTALLATION

Place a clean shop towel over the crankcase to pre-
vent the clip from falling into the crankcase.

Apply engine oil to the piston pin hole and connect-
ing rod inner surface.

Apply molybdenum oil solution to the piston pin
outer surface.

Install the piston with the “IN” mark toward the
intake side and insert the piston pin through the
piston and connecting rod.

Install new piston pin clips into the grooves in the
piston pin hole.

NOTE:

* Make sure that the piston pin clips are seated
securely.

* Do not align the piston pin clip end gap with the
piston cutout.

9-8



CYLINDER/PISTON

CYLINDER INSTALLATION

Clean the mating surfaces of the cylinder and
crankcase thoroughly, being careful not to damage
them, and being careful not to allow gasket mate-
rial into the crankcase.

Blow through the oil passage in the cylinder with
compressed air.

Apply liquid sealant to the crankcase mating areas
as shown.

Install the two dowel pins and a new gasket.

Apply engine oil to the cylinder wall, piston outer
surface and piston rings. / a CYLINDER

Install the cylinder over the piston while compress-
ing the piston rings with your fingers.

PISTON

Make sure that the cylinder touches the crankcase
evenly.

Install the two bolts and tighten them.
Install the cylinder head (page 8-18).
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CLUTCH/GEARSHIFT LINKAGE

SYSTEM COMPONENTS
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CLUTCH/GEARSHIFT LINKAGE

SERVICE INFORMATION
GENERAL

This section covers service of the clutch (centrifugal clutch and change clutch} and gearshift linkage. To service the
reverse stopper shaft and gearshift spindles, the engine must be removed from the frame.
The crankcase must be separated when the sub-gearshift spindle, transmission, shift drum and shift forks require ser-

[ ]

vice {page 12-2).

Engine oil viscosity and level and the use of oil additives have an effect on clutch operation. Qil additives of any kind are
specifically not recommended. When the clutch does not disengage or the vehicle creeps, inspect the engine oil and oil
level befare servicing the clutch system.
Engine lubricating oil is fed through the oil passages in the front crankcase cover. Clean the oil passages before install-
ing the crankcase cover,

The FE model is equipped with the electric shift program (ESP}, see page 22-19 far this service.

SPECIFICATIONS
Unit: mm (in)
ITEM STANDARD SERVICE LIMIT
Change Spring free fength TM/FM 43.8 (1.72) 42.49{1.673)
clutch FE 425 {1.67) 41.23 {1.623)
Disc thickness 2.62-2.78(0.103 - 0.109) 2.3(0.09)
Plate warpage - 0.20 (0.008)
Quter 1.D. 29.000 - 29.021 (1.1417 - 1.1426} 29.05 {1.144)
Quter guide 1.D. 22,000 - 22,021 (0.8661 - 0.8670) 22.05 {0.868)
0.D. 28.959 - 28.980 (1.1401 - 1.1409) 28.93 {1.139)
Mainshaft O.D. at clutch outer guide 21.967 - 21.980 {0.8648 ~ 0.8654) 21.93 (0.863)
Centrifugal Drum I.D. 150.0 - 150.2 {5.906 - 5.913) 150.4 (5.92}
clutch Weight lining thickness 2.0 (0.08) 1.3 {0.05)
Clutch spring height 3.72 (0.1486) 3.6 (0.14)
Clutch weight spring free length 23.17 (0.912) 24.70 [{0.949)
Primary drive Gear 1.D. 29.000 - 29.021 (1.1417 - 1.1426) 29.05 (1.144)
gear Crankshaft O.D. at drive gear 28,959 - 28,980 (1.1401 - 1.1409) 28.93(1.139)

TORQUE VALUES

Clutch spring bolt
Centrifugal clutch lock nut

Change clutch lock nut
Shift drum stopper arm pivot bolt

Gearshift cam bolt
Gearshift spindle return spring pin

12 N-m (1.2 kgf-m, 9 Ibf-ft}
18 N-m {12.0 kgf-m, 87 Ibf-it} Apply engine oil to the threads and seating sur-
face. Stake,

Apply engine oil to the threads and seating sur-
face. Stake.

Apply locking agent to the threads.
Apply locking agent to the threads.
Apply locking agent to the threads.

108 N-m {11.0 kgf-m, 80 |bf-ft)

12 N-m {1.2 kgf-m, 9 Ibf-ft)
16 N-m {1.6 kgf-m, 12 |bf-ft)
22 N-m (2.2 kgf-m, 16 1bf-ft)




CLUTCH/GEARSHIFT LINKAGE

TOOLS

Bearing remover, 177 mm
07936-3710300

Remover handle
07936-3710100

Remaover weight
07741-0010201

or 07936-3710200 or 07936-371020A
(U.S.A. only)

Driver
07743-0010000

Attachment, 42 x 47 mm
07746-0010300

Pilot, 17 mm
07746-0040400

Clutch holder
07ZMB-HN20000

or 07ZMB-HN2A100 (U.S.A. only)

Puller, 35 x 1.0 mm
07933-HA80000

or 07933-HB3000A {U.S.A. only)

Driver, 22 mm L.D.
07746-0020100

Clutch center holder
07JMB-MN50301

or
07HGB-001010B or 07HGB-001010A
(U.S.A. only) with

07HGB-001020B or 07HGB-001020A
{U.S.A. only)
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CLUTCH/GEARSHIFT LINKAGE

TROUBLESHOOTING

Clutch slips when accelerating

* Incorrect clutch adjustment (page 4-19)

* Worn clutch discs

¢ Weak clutch springs

* Faulty clutch lifter

* Improper oil viscosity or oil additive used

Clutch will not disengage
¢ Faulty clutch lifter
* Warped clutch plates

The vehicle creeps
¢ Faulty centrifugal clutch

Clutch operating feels rough

* Worn clutch outer and center grooves
* Warped clutch plates

¢ Loose clutch lock nut

¢ Faulty clutch lifter

¢ |Improper oil viscosity or oil level

Hard to shift

* [ncorrect clutch adjustment (page 4-19)

* Worn or damaged gearshift linkage components

Faulty clutch lifter

* Improper engine oil viscosity

* Faulty gearshift spindle, shift forks/shaft or shift drum {page 12-7)

Transmission jumps out of gear

¢ Broken shift drum stopper arm

* \Weak or broken shift linkage return springs

¢ Worn or damaged gearshift cam

* Faulty gearshift spindle, shift forks/shaft or shift drum {page 12-7)
* Faulty transmission gears (page 12-7)
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CLUTCH/GEARSHIFT LINKAGE

FRONT CRANKCASE COVER REMOVAL

Drain the engine oil (page 4-12).

Remove the following:

cooling fan (page 5-5)

engine guard (page 3-12)

left engine cover (page 3-13)

right engine cover (page 20-6)

FE model: shift control motor and reduction
gears (page 22-20)

Remove the following:

joint bolts
oil cooler hoses
O-rings

thirteen bolts
front crankcase cover
gearshift spindle oil seal

ball retainer and spring

lifter cam

washers (from the crankshaft and sub-gearshift
spindle)

two dowel pins

gasket

joint collars
O-rings

LIFTER
CAM

WASHER

10-6




CLUTCH/GEARSHIFT LINKAGE

- lock nut and washer R
~ adjusting plate/screw NUTAND & s ADJUSTING PLATE/ |
= O-ring WASHER [ EW

Check the crankshaft end bearing.

If the inner race does not turn smoothly, quietly, or
if the outer race fits loosely in the cover, replace the
bearing as follows.

BEARING REPLACEMENT

Remove the crankshaft end bearing with the special
tools.

TOOLS:

Bearing remover, 177 mm 07936-3710300

Remover handle 07936-3710100

Remover weight 07741-0010201 or
07936-3710200 or
07936-371020A
(U.S.A. only)

Apply engine oil to a new bearing.
Drive a new bearing squarely with the sealed side
facing down until it is fully seated.

TOOLS:

Driver 07749-0010000
Attachment, 42 x47 mm 07746-0010300
Pilot, 177 mm 07746-0040400
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CLUTCH/GEARSHIFT LINKAGE

CENTRIFUGAL CLUTCH
REMOVAL

Remove the front crankcase cover (page 10-6).

Be careful not to  Unstake the clutch lock nut.

G“ﬁma_g'? tie crénk- get the special tool into the grooves in the drive
shaft threads.  ate and hold it, and loosen the lock nut.
TOOL:
Clutch holder 07ZMB-HN20000
- holder plate 07ZMB-HN20100
- holder pin 07ZMB-HN20200
or
07ZMB-HN2A100
(U.S.A. only)

Remove the lock nut and washer.

Remove the centrifugal clutch assembly using the

special tool.

TOOL:

Puller, 35 x 1.0 mm 07933-HA80000 or
07933-HB3000A
(U.S.A. only)

For primary drive gear removal, see page 10-13
“Change Clutch”.

Check the one-way clutch operation.
You should be able to turn the clutch weight assem- ki

bly counterclockwise smoothly, but the assembly
should not turn clockwise.

Remove the clutch weight assembly from the clutch
drum while turning it counterclockwise.

CLUTCH DRUM
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CLUTCH/GEARSHIFT LINKAGE

INSPECTION
ONE-WAY CLUTCH

Check the clutch sprag for abnormal wear, damage
or irregular movement.

Check the drive plate boss and clutch drum inner
contact surfaces for abnormal wear or damage.

CLUTCH DRUM AND LINING

Check the weight contact surface for scratches or
abnormal wear.

Measure the drum |.D.
SERVICE LIMIT: 150.4 mm (5.92 in)

Replace the clutch Measure the lining thickness.

weights as a set. "
SERVICE LIMIT: 1.3 mm (0.05 in)
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CLUTCH/GEARSHIFT LINKAGE
CLUTCH SPRING

Be careful not to  Remove the E-clips using a screwdriver while com-
damage the clutch pressing the outer plate. E-CLIPS
weights while
compressing

OUTER PLATE

Remove the following:
outer plate

— clutch spring

- inner plate

INNER PLATE
CLUTCH SPRING

Measure the height of the clutch spring.
SERVICE LIMIT: 3.6 mm (0.14 in) !

WEIGHT SPRING

Replace the springs Check the weight springs for wear or damage.
as aset. Remove the clutch weights and springs from the
drive plate.

WEIGHTS SPRINGS

Measure the spring length.
SERVICE LIMIT: 24.10 mm (0.949 in)
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CLUTCH/GEARSHIFT LINKAGE

ASSEMBLY

PRIMARY DRIVE GEAR

SPRAG CLUTCH

CLUTCH WEIGHTS

INNER PLATE

OUTER PLATE

CLUTCH DRUM

DRIVE PLATE

WEIGHT SPRINGS

CLUTCH SPRING

E-CLIPS

Install with the Install the clutch weights and springs onto the drive WEIGHTS
spring’s open ends plate as shown.
facing in.

SPRINGS

Install the following:
— inner plate (with flange side facing up) OUTER PLATE
— clutch spring (with concavity side facing down)
- outer plate (with locating pins facing up)

CLUTCH SPRING

INNER PLATE
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CLUTCH/GEARSHIFT LINKAGE

Be careful not to  Install the E-clips into the spindle grooves with its
damage the clutch gap facing towards the locating pin by using the
weights while pliers while compressing the outer plate.
compressing

E-CLIPS

PINS

Apply engine oil to the sprag clutch entire surface SPRAG CLUTCH
and the sprag clutch contacting surface of the clutch (“OUT SIDE")
drum.

Install the sprag clutch into the clutch drum with the
“OUT SIDE" mark facing up.

Apply engine oil to the sprag clutch contacting sur- CLUTCH WEIGHT ASSEMBLY
face of the drive plate boss.

Install the clutch weight assembly while turning it
counterclockwise.

INSTALLATION

Set the centrifugal clutch assembly onto the crank- W%
shaft by aligning the splines of the drive plate and |
crankshaft, then align the splines of the clutch drum y
and primary drive gear by turning the clutch drum.

Be careful not to  Tap the drive plate to seat it.
damage the crank- TOOL:

shaft threads s
Driver, 22 mm 1.D. 07746-0020100
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CLUTCH/GEARSHIFT LINKAGE

Be careful not to
damage the crank-
shaft threads.

Apply engine oil to threads of a new lock nut and
install it with the washer.

Hold the drive plate of the centrifugal clutch assem-
bly with the special tool and tighten the lock nut.

TOOL:

Clutch holder 07ZMB-HN20000

- holder plate 07ZMB-HN20100

- holder pin 07ZMB-HN20200
or
07ZMB-HN2A100
(U.S.A. only)

TORQUE: 118 N-m (12.0 kgf-m, 87 Ibf.ft)

Stake the lock nut into the crankshaft groove.
Install the front crankcase cover (page 10-23).

LOCK NUT

1

CHANGE CLUTCH

Loosen in a criss-
cross pattern in
several steps.

REMOVAL

Remove the centrifugal clutch  assembly

{page kS, o LIFTER
Remove the following: - 4 LEVER

— lifter lever

- lifter bearing and bearing holder
— clutch bolts - -
— lifter plate
springs

g

BEARING AND
HOLDER -
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CLUTCH/GEARSHIFT LINKAGE

Be careful not to  Unstake the clutch center lock nut.
damage the
mainshaft threads.

Hold the pressure plate bosses with the special tool
and loosen the clutch center lock nut.

TOOL: p s ® WASHER
Clutch center holder 07JMB-MN50301 - “ D v .
;|

U.S.A. TOOLS: &)
Holder plate 07HGB-001010B or

07HGB-001010A

with
Holder collar A 07HGB-001020B or

07HGB-001020A

Remove the lock nut and washer.

Remove the following as an assembly:
— clutch center

- clutch discs

— clutch plates

— pressure plate

( A l <

SR S SURE
o

1

Remove the following:

— thrust washer CLUTC—HOUTER i
— clutch outer - T

e
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CLUTCH/GEARSHIFT LINKAGE

- outer guide

Remove the primary drive gear and washer from J
the crankshaft.

INSPECTION
LIFTER BEARING

Turn the inner race of the lifter bearing with your
finger.

The bearing should turn smoothly and quietly.
Replace if necessary.

Check the lifter plate for deformation or damage.

LIFTER CAM

Check the lifter lever, cam plate and ball retainer for capm PLATE
abnormal wear or damage.

BALL RETAINER
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CLUTCH/GEARSHIFT LINKAGE

Check the adjusting plate for wear or damage.

CLUTCH SPRING
Replace the clutch Measure the clutch spring free length.

springs as a set
SERVICE LIMIT: TM/FM: 42.49 mm (1.673 in)
FE: 41.23 mm (1.623 in)

CLUTCH DISC

Replace the clutch Check the clutch discs for signs of scoring or
discs and plates as  discoloration.
aset. Measure the clutch disc thickness.

SERVICE LIMIT: 2.3 mm (0.09 in)

CLUTCH PLATE

Replace the clutch Check the plates for discoloration.
discs and plates as  Check the plate warpage on a surface plate using a
aset. feeler gauge.
SERVICE LIMIT: 0.20 mm (0.008 in)
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CLUTCH/GEARSHIFT LINKAGE

CLUTCH CENTER

Check the clutch center and pressure plate for nicks,
indentations or abnormal wear made by the plates.

CLUTCH OUTER

Check the primary driven gear teeth for wear or
damage.

Check the slots in the clutch outer for nicks, indenta-
tion or abnormal wear made by the clutch discs.

Measure the clutch outer I.D.
SERVICE LIMIT: 29.05 mm (1.144 in)

CLUTCH OUTER GUIDE
Check the outer guide for wear or damage.
Measure the clutch outer guide 1.D. and O.D.

SERVICE LIMITS: I.D.: 22.05 mm (0.868 in})
0.D.: 28.93 mm (1.139in)

PRIMARY DRIVE GEAR

Check the gear teeth for wear or damage.
Measure the drive gear |.D.

SERVICE LIMIT: 29.05 mm (1.144 in)
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CLUTCH/GEARSHIFT LINKAGE

MAINSHAFT AND CRANKSHAFT

Measure the mainshaft 0.D. at the clutch outer
guide.

SERVICE LIMIT: 21.93 mm (0.863 in)

Measure the crankshaft O.D. at the primary drive
gear.

SERVICE LIMIT: 28.93 mm (1.139 in)

ASSEMBLY

Apply engine oil to the primary drive gear inner
surface.

Install the thrust washer and the drive gear onto the %%
crankshaft. !

Apply molybdenum oil solution to the inner and
outer surfaces of the clutch outer guide.
Install the outer guide onto the mainshaft.

Install the clutch outer and thrust washer.
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CLUTCH/GEARSHIFT LINKAGE

Install the discs and
plate alternately,
starting with the

disc.

Set the outside
clutch disc tabs into
the shallow siots in
the clutch outer.

Be careful not to
damage the
mainshaft threads.

Coat the clutch discs with clean engine oil.

Assemble the following and install them onto the

mainshaft:

— pressure plate
- seven discs

- six plates

— clutch center

Apply engine oil to the threads of a new lock nut

and install the washer and lock nut.

Hold the pressure plate bosses with the special tool

and tighten the lock nut.

TOOL:

Clutch center holder 07JMB-MN50301

U.S.A. TOOLS:
Holder plate 07HGB-001010B or
07HGB-001010A
with
07HGB-0017020B or
07HGB-001020A

Holder collar A

TORQUE: 108 N:m (11.0 kgf-m, 80 Ibf-ft)

Stake the lock nut into the mainshaft groove.

PLATES
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CLUTCH/GEARSHIFT LINKAGE

Install the clutch springs and the lifter plate with the
“OUT" mark facing out. Tighten the clutch bolts in a
crisscross pattern in several steps.

R LIFTER PLATE
ﬂOUT")
ey

TORQUE: 12 N-m (1.2 kgf-m, 9 Ibf-ft)

Apply engine oil to the lifter bearing, and install the
bearing holder and bearing.

HOLDERAND
BEARING

Install the lifter lever by aligning the wide groove "

(indicated by punch mark) with the wide tooth on )

the spindle spline. 1,7 LIFTER
' LEVER

Install the centrifugal clutch assembly (page 10-12).

GEARSHIFT LINKAGE

NOTE:
* For gearshift spindle service, see page 12-11.

REMOVAL
Remove the change clutch (page 10-13).

Remove the following:
- two bolts
— 0il separator plate




CLUTCH/GEARSHIFT LINKAGE

- reset spring
- return spring and gearshift master arm

™
L 4

RESET B | RETURN
SPRING SPRING

-

- bolt
- guide plate
- gearshift plate

- washer

- gearshift cam (while holding stopper arm with a
screwdriver)

- dowel pin

- bolt

- stopper arm
- washer

- return spring

Check the gearshift plate, cam plate and stopper
arm for wear or damage.
Check the return springs for fatigue or damage.




CLUTCH/GEARSHIFT LINKAGE
INSTALLATION

Apply locking agent to the stopper arm bolt threads.

Install the return spring, washer (between the arm
and crankcase), stopper arm and bolt, and tighten
the bolt.

TORQUE: 12 N-m (1.2 kgf-m, 9 Ibf-ft)

Install the dowel pin into the shift drum. : DOWEL PIN
Hold the stopper arm with a screwdriver and install | "3
the gearshift cam by aligning the pin hole with the I’b r 8

dowel pin. . 3 ' <

Install the washer onto the sub-gearshift spindle.
Install the gearshift plate onto the cam and spindle.

Install the guide plate by aligning the tab with the
groove in the cam. g

Apply locking agent to the cam bolt threads. Install
the cam bolt and tighten it.

TORQUE: 16 N-m (1.6 kgf-m, 12 Ibf-ft)




CLUTCH/GEARSHIFT LINKAGE

Install the master arm and return spring, aligning
the spring ends with the stopper pin.

Install the reset spring as shown.

RETURN
SPRING

o

Install the separator plate and tighten the two bolts
securely.

Assemble the change clutch (page 10-18).

FRONT CRANKCASE COVER
INSTALLATION

Clean the mating surfaces of the front crankcase & ; ,
cover and crankcase thoroughly, being careful not W ADJUSTING PLATE/ b UTAND
to damage them. SCREW WASHER |
Blow through the oil passages in the crankcase :

cover with compressed air.

Coat a new O-ring with engine oil and install it onto
the clutch adjusting screw.

Install the adjusting plate/screw by aligning the
groove with the stopper pin.

Install the washer and lock nut.

Apply engine oil to the boss of the adjusting plate.

Install the joint collars into the oil pump.
Coat new O-rings with engine oil and install them 4
onto the joint collars.




CLUTCH/GEARSHIFT LINKAGE

Install the spring onto the ball retainer and install || o
them onto the lifter cam. LIESERSAN BALL RETAINER |

SPRING

Install the ball retainer/lifter cam into the lifter bear-
ing and onto the lifter lever.

Install the washer onto the sub-gearshift spindle.

Install the washer onto the crankshaft.

Install the two dowel pins and a new gasket.

Apply engine oil to the lips of a new spindle oil seal.
Install the oil seal until it is fully seated.

Take care not to Install the crankcase cover, being careful not to

drop the ball damage the oil seal lips.
retainer and lifter
cam

Install the thirteen bolts and tighten them in a criss-
cross pattern in several steps.
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CLUTCH/GEARSHIFT LINKAGE

Coat new O-rings with engine oil and install them
onto the oil cooler hose joints.

Connect the oil cooler hoses into the crankcase
cover and tighten the joint bolts.

Install the following:

Adjust the clutch system (page 4-19).

Fill
(page 4-12).

e

-

» . b
l \ 5 ¥ :71 ’
\\ "ﬂ i
——
~ :‘ ¥ - i

FE model: shift control motor and reduction
gears (page 22-20)

left engine cover (page 3-15)

right engine cover (page 20-11)

engine guard (page 3-12)

cooling fan (page 5-7)

the crankcase with the recommended oil
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ALTERNATOR/STARTER CLUTCH

SYSTEM COMPONENTS

108 N'm {11.0 kgf-m, 80 Ibfft}
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ALTERNATOR/STARTER CLUTCH

SERVICE INFORMATION
GENERAL

¢ The recoil starter can be removed with the engine installed in the frame. To service the alternator stator, flywheel and

starter clutch, the engine must be removed from the frame {these items can be serviced by removing the swingarm if
no additional engine work is needed).

* Transmission lubricating oil is fed through the oil passages in the rear crankcase and alternator covers. Ciean the oil
passages before installing each cover.

* See page 18-8 for alternator stator inspection.

» See page 20-6 for starter motor servicing.

SPECIFICATIONS
Unit: mm {in)
ITEM STANDARD SERVICE LIMIT
Starter driven gear boss Q.D. 51.705 - 51.718 {2.0356 - 2.0361) 51.69 (2.035)
TORQUE VALUES
Starter clutch bolt 30 N-m (3.1 kgf-m, 22 |bf-ft) Apply locking agent to the threads.
Recoil starter driven pulley bolt 108 N-m (11.0 kgf-m, 80 Ibf-ft) Apply engine oil to the threads and seating surface.
Alternator stator bolt 10 N-m {1.0 kgf-m, 7 Ibf-ft)
Ignition pulse generator bolt 6 N-m (0.6 kgf-m, 4.4 Ibf-ft} Apply locking agent to the threads.
TOOLS
Driver Attachment, 24 x 26 mm Pilot, 10 mm
07749-0010000 . 07746-0010700 07746-0040100

Flywhee! holder Rotor puller Recoil pulley holder
07725-0040000 07733-0020001 075MB-HM70100

or equivalent commercially avail- or 07933-3950000
able in U.S.A.

TROUBLESHOOTING

Starter motor turns, but engine does not turn
* Faulty starter clutch
» Damaged starter reduction gears

Wi
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ALTERNATOR/STARTER CLUTCH

RECOIL STARTER
REMOVAL

Remove the following:

- wire clip (from the starter hosing)
- four bolts
- recoil starter assembly

STARTER ROPE REPLACEMENT

Pull the starter rope fully to align the rope holes in
the drive pulley and housing, and secure the pulley
with a vise pliers or equivalent tool to prevent the
pulley from rewinding.

When the rope has
broken or the pulley
has rewound, align
the rope holes by
turning the pulley 6-
1/2 turns counter-
clockwise and hold Insert a new starter rope through the pulley, hous-
it. ing and grip, and tie the rope ends in a square knot.
Set the pulley side rope end into the cavity as

shown.

Untie the starter rope and remove the rope.

Carefully release the pulley and check the recoil
starter for smooth operation by pulling the grip.

DISASSEMBLY

Remove the following:

- center nut
- ratchet cover and friction spring

- ratchet
- ratchet spring

Check each part for wear or damage.

R

ECOIL STARTER ASSEMBLY

HOUSING

PULLEY

| |
! ROPE l~\

X~/ J/
Rope end:@: -

(
Lt
\
A K

FRICTION
SPRING
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ALTERNATOR/STARTER CLUTCH

Wear eye protec-
tion and use care
when removing.
The spring may pop
out of the housing if
care is not used.

Ensure that the
spring does not
pop-out of the
housing during
installation.

Untie the starter rope and remove the grip while ROPE
holding the drive pulley.
Release the starter rope slowly.

Carefully remove the drive pulley from the starter
spring and pulley shaft of the housing.

PULLEY

Remove the starter rope from the drive pulley.
Check the starter rope for wear or damage.

Check the starter spring and replace it with a new
one if it is damaged or broken.

ASSEMBLY

Install the spring by hooking the outer end onto the
starter housing as shown.

Install the starter rope and tie the rope end in a
square knot (page 11-4). iCN%?RE

Wrap the rope around the drive pulley in a counter-
clockwise direction as viewed from the ratchet side
as shown.

ROPE
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ALTERNATOR/STARTER CLUTCH

Apply grease to the pulley shaft.

Set the starter rope into the pulley cutout and install
the pulley while hooking the spring inner end onto
the pulley hook.

Preload the starter spring by turning the pulley 2-1/2
turns counterclockwise and hold it.

Route the rope end through the starter housing and
grip holes while the pulley remains held in place.
Tie the rope end in a square knot.

Install the ratchet spring by inserting the long end
into the hole in the pulley.

Apply grease to the ratchet pivot pin and the sliding
surfaces of the starter ratchet.

Install the starter ratchet onto the pivot pin while
setting the spring short end onto the ratchet groove

properly.

PULLEY

CUTOUT

ROPE

—-ﬁk’”c”” HOOVE
—

Short end TS
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ALTERNATOR/STARTER CLUTCH

FRICTION

Install the friction spring onto the ratchet cover.

Install the ratchet cover by aligning the flats of the
boss and pulley shaft so the friction spring loop is
against the ratchet pawl.

Apply locking agent to the center nut threads. Install
the nut and tighten it.

Check that the recoil starter for smooth operation by
pulling the grip.

INSTALLATION

Install the recoil starter assembly and tighten the RgcolL STARTER ASSEMBLY B
four mounting bolts. )

Install the wire clip into the recoil starter housing.

ALTERNATOR STATOR
ALTERNATOR COVER REMOVAL

Remove the air cleaner housing (page 6-5).
Remove the recoil starter (page 11-4).

Hold the recoil starter driven pulley using the spe-
cial tool and loosen the driven pulley bolt.

TOOL:
Recoil pulley holder 07SMB-HM70100




ALTERNATOR/STARTER CLUTCH

Remove the following:

bolt and O-ring
driven pulley

The cover (stator) 1s -

magnetically -
attracted to the fly-
wheel, be careful
during removal.

eleven bolts and clamp
alternator cover

two dowel pins

gasket DOWEL PINS OIL SEAL
oil seal (drive from the stator side, using a 46
mm collar) /A \

GASKET
STATOR AND IGNITION PULSE
GENERATOR REMOVAL
Remove the following: STATOR SOCKET BOLTS
- grommet

two flange bolts
four socket bolts
stator/ignition pulse generator assembly

FLANGE
goLTs !

IGNITION PULSE

GROMMET GENERATOR
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ALTERNATOR/STARTER CLUTCH

STATOR AND IGNITION PULSE
GENERATOR INSTALLATION

Set the stator/ignition pulse generator assembly
onto the alternator cover. STATOR
Install the socket bolts and tighten them.

TORQUE: 10 N-m (1.0 kgf-m, 7 Ibf-ft)

SOCKET BOLTS

Apply locking agent to the flange bolt threads.
Install the bolts and tighten them.

TORQUE: 6 N-m (0.6 kgf-m, 4.4 Ibf-ft)

Apply sealant to the grommet seating surface and
install the grommet into the cover groove securely.

[ SEALL]
J = IGNITION PULSE
GROMMET GENERATOR

ALTERNATOR COVER INSTALLATION

Clean the mating surfaces of the alternator cover
and rear crankcase cover thoroughly, being careful
not to damage them.

Blow through the oil passage in the alternator cover b
with compressed air.

Check that the starter reduction gears are installed
in position.

Apply molybdenum oil solution to the reduction
gear shaft journals and starter motor shaft end.

Install the dowel pins and a new gasket.

The cover (stator) is Install the alternator cover.
magnetically
attracted to the fiy-
wheel, be careful
not to get anything Secure the wires with the clamp.

caught between =
thise purs swhisn Apply grease (MOBILITH SHC 100) to the lips of a

Install the eleven bolts with the clamp and tighten
them in a crisscross pattern several steps.

nstaling. MW oil seal.

MStaling. |nstall the oil seal until it is fully seated.
TOOLS:
Driver 07749-0010000

Attachment, 52 x 55 mm 07746-0010400

Install the driven pulley into the flywheel by aligning
the flat surfaces.
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ALTERNATOR/STARTER CLUTCH

Coat a new O-ring with engine oil and install it onto Eme=ag
the driven pulley bolt. o
Apply engine oil to the pulley bolt threads and seat-
ing surface, and install the bolt.

Hold the driven pulley using the special tool and
tighten the bolt.

TOOL:
Recoil pulley holder 07SMB-HM70100

TORQUE: 108 N-m (11.0 kgf-m, 80 Ibf-ft)

Install the recoil starter (page 11-7).
Install the air cleaner housing (page 6-5).

FLYWHEEL/STARTER CLUTCH
REMOVAL

Remove the alternator cover (page 11-7).

Remove the following:
— starter reduction gear A and shaft
- washer and reduction gear C

Remove the flywheel and starter driven gear using
the special tool.

TOOL:
Rotor puller 07733-0020001 or
07933-3950000

Remove the following:
— starter reduction shaft
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ALTERNATOR/STARTER CLUTCH

- needle bearing
- washer
- woodruff key

STARTER CLUTCH DISASSEMBLY

Make sure that the starter driven gear turns clock-
wise smoothly and does not turn counterclockwise.

Remove the driven gear while turning it clockwise.

Hold the flywheel with the special tool and remove
the starter clutch bolts.

TOOL:
Flywheel holder 07725-0040000 or

equivalent commercially
available in U.S.A.

Remove the starter clutch assembly from the
flywheel.

Remove the sprag clutch from the clutch outer.

INSPECTION

Check the starter clutch outer and sprag clutch for
abnormal wear or damage.

DRIVEN GEAR

4

BOLTS FLYWHEEL
HOLDER

CLUTCH OUTER
SPRAG CLUTCH
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. ALTERNATOR/STARTER CLUTCH

Be sure to wear
heavy gloves when
handling the heated

cover.

Check the starter driven gear teeth and needle bear-
ing for wear or damage.

Measure the driven gear boss 0.D.
SERVICE LIMIT: 51.69 mm (2.035 in)

Check the reduction gears and shaft for wear or
damage.

Check the starter motor bearing.

If the inner race does not turn smoothly, quietly, or
if the outer race fits loosely in the alternator cover,
replace the bearing as follows.

BEARING REPLACEMENT

Remove the stator and ignition pulse generator
(page 11-8).

Heat the alternator cover to approximately 80°C
(176°F) evenly and slowly using a heat gun.
Do not heat small areas individually.

Using a torch to heat the cover may cause warpage.
Remove the bearing by tapping the cover.

Drive a new bearing squarely with the marked side
facing up until it is fully seated.

TOOLS:

Driver 07749-0010000
Attachment, 24 x 26 mm 07746-0010700
Pilot, 10 mm 07746-0040100

BEARING

DRIVER

ATTACHMENT

11-12



ALTERNATOR/STARTER CLUTCH

STARTER CLUTCH ASSEMBLY

Lubricate the sprag clutch with engine oil and install
it into the clutch outer with the flange facing the fly- CLUTCH OUTER SPRAG CLUTCH

wheel side. 7'

Apply locking agent to the starter clutch bolt

threads. ymy BOLTS FLYWHEEL
Install the flywheel onto the clutch outer and install

the bolts.

Hold the flywheel with the special tool and tighten
the bolts.

TOOL:

Flywheel holder 07725-0040000 or
equivalent commercially
available in U.S.A.

TORQUE: 30 N-m (3.1 kgf-m, 22 Ibf-ft)

Install the starter driven gear while turning it DRIVEN GEAR
clockwise. /
INSTALLATION

Lubricate the needle bearing with engine oil. = 2 L Fi! j
Install the washer and needle bearing onto the g REDUCTION ¥
crankshaft. _ B A SHAFT

Install the woodruff key into the key groove.

Clean any oil from the tapered portions of the crank-
shaft and flywheel.

Apply molybdenum oil solution to the journal of the
starter reduction shaft and apply engine oil to the
gear teeth.

Install the reduction shaft into the crankcase.

11-13



ALTERNATOR/STARTER CLUTCH

Install the flywheel/starter driven gear, aligning the FLyWHEEL/DRIVEN GEAR
key way with the key on the crankshaft.

Be sure to engage the starter driven and reduction
gear teeth.

Temporarily install the recoil starter driven pulley
and bolt, and tighten it to seat the flywheel
(page 11-10).

Remove the bolt and driven pulley.

Apply engine oil to the reduction gear teeth.
Apply molybdenum oil solution to the gear shaft.

Install the reduction gears and shaft as shown.
Install the washer onto the gear C.
Install the alternator cover (page 11-9).

WASHER

{
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SYSTEM COMPONENTS




CRANKCASE/TRANSMISSION/CRANKSHAFT/BALANCER

12 N-m (1.2 kgf-m, @ Ibf-ft)




CRANKCASE/TRANSMISSION/CRANKSHAFT/BALANCER

SERVICE INFORMATION

GENERAL

* The crankcase halves must be separated to service the transmission and crankshaft. To service these parts, the engine
must be removed from the frame {page 7-2}.
* Be careful not to0 damage the crankcase mating surfaces when servicing.
¢ Transmission lubricating ail is fed through the oil passages in the crankcase and crankcase cover. Clean the oil pas-
sages before assembling the crankcase halves.

SPECIFICATIONS
Unit: mm {in}
ITEM STANDARD SERVICE LIMIT
Shift fork 1.D. Front, center 13.000 - 13.021 (0.5118 - 0.5126}) 13.04 {0.513)
Rear 13.000 - 13.018 {0.5118 - 0.5125) 13.04 {0.513)
Claw thickness 4,93 - 5.00 (0.194 - 0.197) 4.5 (0.18)
Shaft O.D. 12.966 - 12.984 (05105 - 0.5112) 12.96 {0.510)
Transmission Gear 1.D. M4 25.000 - 25.021 {0.9843 - 0.9851} 25.05 {0.9886)
M5 20.000 - 20.021 {0.7874 - 0.7882) 20.05 {0.789)
€1,€2,C3,CR 28.020 - 28.041 {1.1031 - 1.1040) 28.07 (1.105)
Reverse idle 13.000 - 13.021 (0.5118 - 0.5126}) 13.04 (0.513)
Gear bushing M4 24,959 - 24,980 {0.9826 - 0.9835) 24.93 {0.981)
0.D. M5 19.966 - 19.984 (0.7861 - 0.7868) 19.94 {0.785)
C1 27986 - 28.005 {1.1018 - 1.1026) 2794 (1,100}
C2,CR 27979 - 28.000 (1.1015 - 1.1024) 2793 (1.100)
C3 27959 — 27.980 (1.1007 - 1.1016) 2791 (1.099)
Gear-to-bushing M4 0.020 - 0.062 {0.0008 - 0.0024} 0.10 (0.004)
clearance M5 0.016 - 0.055 (0.0006 - 0.0022) 0.10 (0.004)
C1 0.015 - 0.055 (0.0006 — 0.0022} 0.08 (0.003)
C2,CR 0.020 - 0.062 (0.0008 - 0,0024) 0.10 (0.004)
C3 0.040 - 0.082 (0.0016 — 0.0032) 0.15 {0.006)
Gear bushing I.D. M4 22.000 - 22.021 (0.8661 - 0.8670) 22.04 {0.868)
M5 17.016 - 17.034 {0.6699 - 0.6706) 17.06 (0.672)
Mainshaft O.D. at M4 21.95% — 21.980 (0.8645 - 0.8654) 21.93(0.863)
at M5 16.976 — 16,987 {0.6683 - 0.6688) 16.93 ((0.667)
Reverse idle shaft O.D. 12.966 — 12.984 (0.5105 - 0.5112} 12.94 (0.509)
Bushing-to-shaft M4 0.020 - 0.062 (0.0008 - 0.0024) 0.10 {0.004)
clearance Ms 0.029 - 0.058 (0.0011 - 0.0023) 0.10{0.004)
Reverse idle gear-to-shaft clearance 0.016 - 0,055 (0.0006 - 0.0022) 0.10 (0.004)
Crankshaft Runout - 0.15'{0.006}
Big end side clearance 0.05 - 0.65 (0.002 - 0.026) 0.8 (0.03}
Big end radial clearance 0.006 - 0.018 {0.0002 - 0.0007) 0.05 {0.002)
TORQUE VALUE

Secondary gearshift spindle stopper bolt

12 N-m {1.2 kgf-m, 9 Ibf-ft) Apply locking agent to the threads.




CRANKCASE/TRANSMISSION/CRANKSHAFT/BALANCER

TOOLS

Driver
07749-0010000

Attachment, 24 x 26 mm

'07746-0010700

Attachment, 37 x 40 mm
07746-0010200

Attachment, 42 x 47 mm
07746-0010300

Attachment, 52 x 55 mm
07746-0010400

Attachment, 62 x 68 mm
07746-0010500

Attachment, 72 x 76 mm
07746-0010600

Pilot, 17 mm
07746-0040400

%

Pilot, 20 mm
07746-0040500

%

Pilot, 22 mm
07746-0041000

Pilot, 26 mm
07746-0040600

e
=

Pilot, 32 mm
07MAD-PR30200




CRANKCASE/TRANSMISSION/CRANKSHAFT/BALANCER

Pilot, 35 mm
07746-0040800

Pilot, 40 mm
07746-0040900

Bearing remover, 17 mm
07936-3710300

Bearing remover, 20 mm
07936-3710600

Remaover handle
07936-3710100

Remover weight
07741-0010201

or 07936-3710200 or 07936-371020A
(U.S.A, only)

Assembly collar
07965-VM00100

=

N

Assembly shaft
07965-vM00200

or 07931-ME4010B and
07831-HB3020A (U.S.A. only)

Threaded adapter
07965-VM00300

or 07931-KF00200

Universal bearing puller
07631-0010000

or equivalent commerciaily avail-
able in U.S.A.

Aftachment, 58 mm
07JAD-PH8010M

&)




CRANKCASE/TRANSMISSION/CRANKSHAFT/BALANCER

TROUBLESHOOTING

Excessive engine noise

* Worn, seized or chipped transmission gears
* Worn transmission bearings

* Worn connecting rod big end bearing

* Worn crankshaft main journal bearing

* Worn balancer bearing

¢ Improper balancer installation

Transmission jumps out of gear
Worn gear dogs or dog holes
Worn shift drum guide groove
Worn shift fork guide pin

Worn gear shifter groove

Worn shift fork

Bent shift fork shaft

Faulty gearshift linkage {page 10-5)

Hard to shift

Damaged shift fork

Bent shift fork shaft

Damaged shift fork guide pin
Damaged shift drum guide groove
Bent gearshift spindle

Faulty gearshift linkage (page 10-5)

Abnormal vibration
¢ |mproper balancer timing




CRANKCASE/TRANSMISSION/CRANKSHAFT/BALANCER
CRANKCASE SEPARATION

Remove the following:

- engine (page 7-2)

cylinder head (page 8-9)

cylinder and piston (page 9-2)

clutch and gearshift linkage (page 10-2)
oil pump (page 5-2)

flywheel and starter clutch (page 11-2)
oil temperature sensor (page 21-18)
bolt

starter motor

O-ring

|

FE model: connector (from the reverse switch)
bolt
- reverse stopper arm

— eight bolts
- cable holder
— rear crankcase cover

S CABLE
HOLDER

- joint collar apd O-ring COLLAR AND O-RING
- two dowel pins
- gasket \

DOWEL
GASKET PINS
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CRANKCASE/TRANSMISSION/CRANKSHAFT/BALANCER

— stopper ring
- output shaft oil seal

Check the output shaft bearing.

If the inner race does not turn smoothly, quietly, or
if the outer race fits loosely in the cover, replace the
bearing (page 12-27).

Remove the following:

stopper shaft oil seal

STOPPER R|NEr

TM and FM models: thrust washer (from the

reverse stopper shaft PLATE (Release) IB
stopper shaft (release the stopper plate from the A
shift drum with a screwdriver, then pull the shaft) N\

\

washer . DRIVE AND
output shaft drive gear DRIVEN GEARS
spacer

driven gear

output shaft
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CRANKCASE/TRANSMISSION/CRANKSHAFT/BALANCER

— oil seal (from the front crankcase)

— three bolts
- engine cover stay

Loosen the crank- — three front crankcase bolts
case bolts in a criss-
Ccross pattern in
several steps.

— thirteen rear crankcase bolts

Place the crankcase assembly with the rear crank-
case down.
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CRANKCASE/TRANSMISSION/CRANKSHAFT/BALANCER

Do not pry the  Remove the front crankcase while tapping it at sev- B T
crankcase apart  eral locations with a soft hammer. -

VWY BTV Remove the two dowel pins. DOWEL PINS

Remove any sealant material from the crankcase
mating surfaces.

OIL STRAINER CLEANING

Remove the oil strainer and strainer plate.

Wash the strainer thoroughly in non-flammable or STRAINER
high flash point solvent until all accumulated dirt
has been removed.

Blow dry it with compressed air to clean completely.

Before installing the strainer, the screen mesh
should be examined closely for damage.

Install the strainer and plate with the wedge facing
the crankcase.

TRANSMISSION
DISASSEMBLY

Separate the crankcase (page 12-8).

Remove the following:
- washer
- sub-gearshift spindle

— shift fork shaft
— shift forks
— shift drum

a
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CRANKCASE/TRANSMISSION/CRANKSHAFT/BALANCER

- reverse idle shaft and idle gear

MAINSHAFT AND
COUNTERSHAFT

Position the crank — mainshaft and countershaft as an assembly
weights so that
they do not inter-
fere with the
mainshaft gears.

- stopper bolt

— secondary gearshift spindle
- spindle arm

- oil seal

OIL SEAL

Do not expand the Disassemble the mainshaft and countershaft.

snap fing more than  e1aan all disassembled parts in solvent thoroughly. COUNTERSHAFT

necessary for
removal. NOTE:

* Keep track of the disassembled parts (gears,
bushings, washers and snap ring) by sliding
them onto a tool or slipping them onto a piece of
wire.

MAINSHAFT




CRANKCASE/TRANSMISSION/CRANKSHAFT/BALANCER

INSPECTION
GEAR/BUSHING/SHAFT
Check the shifter groove for abnormal wear or dam-

age. Check the gear dogs and teeth for abnormal GEAR DOG
wear or damage. SHIFTER

If there is damage to the gear dogs, check the slots GROOVE
or dogs on the corresponding engagement gear for
damage.

Measure the |.D. of each gear.

SERVICE LIMITS:
M4: 25.05 mm (0.986 in)
M5: 20.05 mm (0.789 in)
C1, C2, C3, CR: 28.07 mm (1.105 in)
Reverse idle: 13.04 mm (0.513 in)

Check the bushings for abnormal wear or damage.
Measure the gear bushing 0.D.

SERVICE LIMITS:
M4: 24.93 mm (0.981 in)
M5: 19.94 mm (0.785 in)
C1: 2794 mm (1.100 in)
C2, CR: 27.93 mm (1.100 in)
C3: 2791 mm (1.099 in)

Calculate the gear-to-bushing clearance.

SERVICE LIMITS: C1: 0.08 mm (0.003 in)
C2, CR: 0.10 mm (0.004 in)
C3: 0.15 mm (0.006 in)

Measure the gear bushing I.D.

SERVICE LIMITS:
M4: 22.04 mm (0.868 in)
M5: 17.06 mm (0.672 in)
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CRANKCASE/TRANSMISSION/CRANKSHAFT/BALANCER

Check the reverse idle shaft, mainshaft and
countershaft for abnormal wear or damage.

Measure the shaft 0.D.

SERVICE LIMITS:
At M4: 21.93 mm (0.863 in)
At M5: 16.93 mm (0.667 in)
Reverse idle: 12.94 mm (0.509 in)

Calculate the mainshaft gear bushing-to-shaft clear-
ance.

SERVICE LIMIT: 0.10 mm (0.004 in)
Calculate the reverse idle gear-to-shaft clearance.
SERVICE LIMIT: 0.10 mm (0.004 in)

OUTPUT SHAFT/GEAR

Check the teeth and splines for abnormal wear or
damage.

SHIFT DRUM

Check the guide grooves for abnormal wear or dam-
age.

Check the shift drum journals for scoring, scratches
or evidence of insufficient lubrication.

DRIVEN GEAR DRIVE
GEAR

\j
OUTPUT SHAFT '

GUIDE GROOVE
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CRANKCASE/TRANSMISSION/CRANKSHAFT/BALANCER

SHIFT FORK/SHAFT

Check the shift fork shaft for damage or binding.
Measure each shift fork shaft O.D.

SERVICE LIMIT: 12.96 mm (0.510 in)

Check the shift forks for abnormal wear or damage.
Measure the 1.D. of each shift fork.

SERVICE LIMIT: 13.04 mm (0.513 in)

Measure the claw thickness of each shift fork.
SERVICE LIMIT: 4.5 mm (0.18 in)

GEARSHIFT SPINDLE

Check the spindle for damage or bending.
Check the spindle arm for wear or damage.

SUB-GEARSHIFT SPINDLE

SPINDLE ARM

SECONDARY
GEARSHIFT SPINDLE
REVERSE STOPPER SHAFT
Check the stopper plate for wear, damage or defor-
mation. STOPPER
Check the return spring for fatigue or damage. PLATE

SPRING
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CRANKCASE/TRANSMISSION/CRANKSHAFT/BALANCER

ASSEMBLY
Install the crankshaft and balancer (page 12-22).

Apply engine oil to the lips of a new gearshift spin-
dle oil seal. Install the oil seal into the rear crankcase
until it is fully seated.

Place the spindle arm into the crankcase, then install
the secondary gearshift spindle through the crank-
case and into the arm by aligning the wide tooth
with the wide groove.

Apply locking agent to the stopper bolt threads.
Install the bolt and tighten it.

TORQUE: 12 N-m (1.2 kgf-m, 9 Ibf-ft)

NOTE:

* Always install the thrust washers and snap ring
with the chamfered (rolled) edge facing away
from the thrust load.

» Make sure the snap ring is fully seated in the
shaft groove after installing it.

Clean all parts in solvent and dry them thoroughly.

Apply molybdenum oil solution to the gear and
bushing sliding surfaces.

Assemble the mainshaft and countershaft.
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CRANKCASE/TRANSMISSION/CRANKSHAFT/BALANCER

MAINSHAFT
THRUST WASHER

THRUST WASHER
SNAP RING

SPLINE WASHER

M4 BUSHING

MAINSHAFT

M5 GEAR (33T)

M3 GEAR (23T)

M4 GEAR {28T)

M3 GEAR {23T) M5 GEAR (33T)

M2 GEAR (18T)
M4 GEAR (28T)

M1/MR GEAR {13T)

SNAP RING
SPLINE WASHER

THRUST WASHERS

Washer and snap ring direction:




CRANKCASE/TRANSMISSION/CRANKSHAFT/BALANCER

COUNTERSHAFT
C2 GEAR (43T)

CR GEAR {28T)

C2/CR BUSHING
REVERSE AND C1 GEAR S
SHIFTER
SPLINE COLLAR ‘

C1 GEAR (55T}

C1 BUSHING

) Q)
= €5 GEAR (28T)
COUNTERSHAFT
SPACER
€3 BUSHING
THRUST WASHER C3 GEAR (37T)
C4 GEAR (33T)
C1 GEAR (85T) CR GEAR (28T) (2 GEAR (43T) 3 GEAR (37T)
C5 GEAR {28T)
i R . )
C4 GEAR (33T)
REVERSE AND C1 GEAR

SHIFTER
: E :Gear and bushing sliding surfaces

4

THRUST WASHER
Washer direction:
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CRANKCASE/TRANSMISSION/CRANKSHAFT/BALANCER

Check the gears for freedom of movement or rota- COUNTERSHAFT

tion on the shaft. 7E l

Apply engine oil to the mainshaft and countershaft
journals.
Engage the mainshaft and countershaft gears.

MAINSHAFT

Position the crank weights so that they do not inter- MAINSHAFTAND

fere with the mainshaft. COUNTERSHAFT

Be sure to install Install the mainshaft and countershaft assemblies
the thrust washer as a set into the rear crankcase.
on the mainshaft.

Apply molybdenum oil solution to the gear sliding
surface.

Install the reverse idle gear and shaft.

GEAR

Each shift fork has an identification mark; “POR” for
the rear fork, “C” for the center fork and “FR” for

the front fork.
. MARKS




CRANKCASE/TRANSMISSION/CRANKSHAFT/BALANCER

Apply engine oil to the shift drum guide pin SHIFTD
grooves.
Install the shift drum with the dowel pin hole facing }
the fork shaft side.

Install each shift fork into the gear shifter grooves
and shift drum groove with their identification
marks facing up (front crankcase side).

— POR fork into M3 gear
- C fork into C4 gear
— FR fork into gear shifter on countershaft

"POR" &

Apply engine oil to the fork shaft.
Install the fork shaft through the shift forks and into
the crankcase.

FORK SHAFT —7I

r/

Install the sub-gearshift spindle into the crankcase,
aligning the arm hole with the spindle arm.

Install the thrust washer.
Assemble the crankcase halves (page 12-27).

CRANKSHAFT/BALANCER
REMOVAL

Separate the crankcase halves (page 12-8).
Remove the transmission (page 12-11).

Remove the bearing inner race from the crankshaft.




CRANKCASE/TRANSMISSION/CRANKSHAFT/BALANCER

Be careful not to Remove the crankshaft and balancer from the rear
damage the crankcase using a hydraulic press.
crankcase mating Be sure to hold the crankshaft and balancer while
surface and crank- pressing them out of the crankcase.
shaft assembly.

CRANKSHAFT

Remove the rear crankshaft bearing using the bear-
ing puller with a suitable protector. Discard the &
bearing.

TOOL:

Universal bearing puller 07631-0010000 or
equivalent commercially
available in U.S.A.

NOTE:

* Always replace the rear crankshaft bearing with a
new one when the crankshaft is removed.

BEARING
PULLER

INSPECTION

Check the balancer drive and driven gears for wear
or damage.

Set the crankshaft in a stand or V-blocks and mea-
sure the runout using a dial indicator.

SERVICE LIMIT: 0.15 mm (0.006 in)




CRANKCASE/TRANSMISSION/CRANKSHAFT/BALANCER

Measure the side clearance between the connecting
rod big end and crank weight with a feeler gauge.

SERVICE LIMIT: 0.8 mm (0.03 in)

Measure the radial clearance at the connecting rod
big end in an X and Y directions.

SERVICE LIMIT: 0.05 mm (0.002 in)

INSTALLATION

Apply engine oil to a new rear crankshaft bearing.
Drive the crankshaft bearing into the rear crankcase
with the marking side facing up.

TOOLS:

Driver 07749-0010000
Attachment, 72 x 75 mm 07746-0010600
Pilot, 32 mm 07MAD-PR90200

For other bearing replacement in the crankcase
halves, see page 12-24.

Engage the balancer and crankshaft by aligning the
index lines on the crank weight and balancer driven
gear, and install them together into the rear crank-
case.

Be careful not to
disengage the
gears.

DRIVER

t S
|2 \ ~,~" BALANCER
T /

DRIVEN GEAR

Align
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Take care that the
crankshaft and bal-
ancer do not fall out
of the crankcase
when installing the
special tools.

Be careful not to let
the connecting rod
press against the
crankcase mating
surface.

CRANKCASE/TRANSMISSION/CRANKSHAFT/BALANCER

Install the special tool onto the rear crankshaft end. e ]

TOOL:
Threaded adapter 07965-VMO00300 or
07931-KF00200 -
(U.S.A. only) = 7

Install the special tools onto the crankshaft and B
crankshaft bearing.

TOOLS:

Assembly collar 07965-VM00100
Assembly shaft 07965-VM00200
U.S.A. TOOLS:

Assembly collar 07965-VMO00100
Assembly shaft 07931-ME4010B
Special nut 07931-HB3020A

Draw the crankshaft into the bearing inner race.

After installing the crankshaft, make sure the index
lines on the crank weight and balancer driven gear
are aligned.

Install the bearing inner race onto the crankshaft
with the flange side facing in.

Install the transmission (page 12-16).

Assemble the crankcase halves (page 12-27). N

INNER RACE

a—
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CRANKCASE/TRANSMISSION/CRANKSHAFT/BALANCER

CRANKCASE BEARING
INSPECTION

Remove the crankshaft and balancer (page 12-20).

Turn the inner race of each crankcase bearing with
your finger. The bearing should turn smoothly and

quietly.

Also check that the bearing outer race fits tightly in

the crankcase.

Replace any bearing if the inner race does not turn
smoothly, quietly or if the outer race fits loosely in

the crankcase.

FRONT CRANKCASE BEARING

REPLACEMENT

Remove the balancer and countershaft bearing with

the special tools.

TOOLS:

Countershaft bearing:
Remover shaft, 20 mm
Remover handle
Remover weight

Balancer bearing:
Bearing remover, 177 mm
Remover handle
Remover weight

Remove the two bolts and mainshaft bearing set-

ting plate.

Drive the crankshaft, mainshaft, output shaft and

07936-3710600
07936-3710100
07741-0010201 or
07936-3710200 or
07936-371020A
(U.S.A. only)

07936-3710300
07936-3710100
07741-0010201 or
07936-3710200 or
07936-371020A
(U.S.A. only)

shift drum bearings out of the front crankcase.

BALANCER
BEARING

'COUNTERSHAFT
BEARING

I
SETTING PLATE

CRANKSHAFT
-
N

v

SHIFT DRUM

OUTPUT
SHAFT




CRANKCASE/TRANSMISSION/CRANKSHAFT/BALANCER

Apply engine oil to new bearings.

Drive the bearings in with the marked side facing

up.

TOOLS:
Crankshaft bearing:
Driver
Attachment, 72 x 75 mm
Pilot, 40 mm
Balancer bearing:
Driver
Attachment, 37 x 40 mm
Pilot, 177 mm
Mainshaft bearing:
Driver
Attachment, 52 x 55 mm
Pilot, 22 mm
Countershaft bearing:
Driver
Attachment, 42 x 47 mm
Pilot, 20 mm
Output shaft bearing:
Driver
Attachment, 42 x 47 mm
Pilot, 22 mm
Shift drum bearing:
Driver
Attachment, 42 x 47 mm
Pilot, 35 mm

Apply locking agent to the setting plate bolt threads.
Install the setting plate and tighten the bolts

securely.

07749-0010000
07746-0010600
07746-0040900

07749-0010000
07746-0010200
07746-0040400

07749-0010000
07746-0010400
07746-0041000

07749-0010000
07746-0010300
07746-0040500

07749-0010000
07746-0010300
07746-0041000

07749-0010000
07746-0010300
07746-0040800

DRIVER




CRANKCASE/TRANSMISSION/CRANKSHAFT/BALANCER
REAR CRANKCASE BEARING

REPLACEMENT
Heat the crankcase Remove the mainshaft, camshaft and shift drum M CAMSHAFT
to about 80°C  bearings with the special tools. P BEARING
(176°F) when - v/
removing the shift TOOLS: ‘ MAINSHAFT
drum bearing. Mainshaft and camshaft bearings: r4 M BEARING
Bearing remover, 177 mm  07936-3710300 /
Remover handle 07936-3710100 S Vs
Remover weight 07741-0010201 or :
07936-3710200 or
07936-371020A [ 7
(U.S.A. only) .
Shift drum bearing:
Bearing remover, 20 mm  07936-3710600 ,,.; =4
Remover handle 07936-3710100 BEARING
Remover weight 07741-0010201 or
07936-3710200 or
07936-371020A
(U.S.A. only)

Drive the countershaft and balancer bearings out of
the rear crankcase.

BALANCER
BEARING

Apply engine oil to new bearings.
Drive the mainshaft bearing in with the sealed side

facing down. .
TOOLS: DRIVER 1
Mainshaft bearing:
Driver 07749-0010000
Attachment, 37 x 40 mm  07746-0010200
Pilot, 177 mm 07746-0040400
Drive the following bearings in with the marked side
facing up.
TOOLS:
Balancer and camshaft bearings:
Driver 07749-0010000
Attachment, 37 x 40 mm 07746-0010200
Pilot, 177 mm 07746-0040400
Countershaft bearing:
Driver 07749-0010000
Attachment, 62 x 68 mm 07746-0010500
Pilot, 25 mm 07746-0040600
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CRANKCASE/TRANSMISSION/CRANKSHAFT/BALANCER

Press the shift drum bearing in with the marked side ]
facing up until the depth from the crankcase surface 0-0.5mm
is0-0.5mm (0-0.02 in). (0-0.02in)
TOOLS: / SHIFT DRUM BEARING
Shift drum bearing: [
Driver 07749-0010000 )
Attachment, 24x 26 mm  07746-0010700 /1t
Pilot, 20 mm 07746-0040500
OUTPUT SHAFT BEARING
REPLACEMENT

Remove the gear position switch to avoid damaging
it during bearing replacement (page 21-10).

Drive the bearing out of the crankcase cover.

Apply engine oil to a new bearing. DRIVER

Drive a new bearing squarely with the marked side
facing up until it is fully seated.

TOOLS: . ATTACHMENT
Driver 07749-0010000
Attachment, 52 x 55 mm 07746-0010400
Pilot, 25 mm 07746-0040600

Install the gear position switch (page 21-10).

CRANKCASE ASSEMBLY

Clean the front and rear crankcase mating surfaces
thoroughly, being careful not to damage them.

Blow through the oil passages in the crankcases
with compressed air.

Apply liquid sealant to the mating surface (shad-
owed area) of the front crankcase as shown.

Install the two dowel pins. P— i : =

Make sure all the parts are installed in the rear

crankcase. DOWEL PINS.

Install the front crankcase over the rear crankcase.




CRANKCASE/TRANSMISSION/CRANKSHAFT/BALANCER

Install the three front crankcase bolts.

FRONT CRANKCASE

Install the thirteen rear crankcase bolts.

Tighten the all the bolts in a crisscross pattern in
several steps.

Install the side cover stay and tighten the three
bolts.

Apply engine oil to the lips of a new output shaft oil
seal.
Install the oil seal into the front crankcase until the

depth from the crankcase surface is 1.8 - 2.2 mm
(0.07 - 0.09 in).

1.8 -2.2 mm
(0.07 - 0.09 in)
_—.’ ‘__
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CRANKCASE/TRANSMISSION/CRANKSHAFT/BALANCER

Insert the output shaft into the crankcase while turn-
ing it slowly to avoid damaging the oil seal. Be sure
to install the shaft against the bearing in the crank- DRIVEN GEAR &
case. e

Install the driven gear onto the output shaft.

Install the spacer, output shaft drive gear and
washer onto the countershaft.

DRIVE GEAR

Set the return spring on the reverse stopper shaft as
shown.

Install the reverse stopper shaft into the hole in the pg model shown
crankcase while holding the lower end of the spring, g

then set the stopper plate into the guide groove in
the shift drum.

TM and FM models: Install the thrust washer on the
stopper shaft.

Ve

STOPPER SHAFT |




CRANKCASE/TRANSMISSION/CRANKSHAFT/BALANCER

Apply engine oil to the lips of a new output shaft oil

STOPPER RING
seal. . "

Do not let the Drive the oil seal into the rear crankcase cover
crankcase cover squarely until it is fully seated.
rest on the gear

TOOLS:

e e

POSIEN SWHSE.  Driver 07749-0010000
Attachment, 58 mm 07JAD-PH80101

Install the stopper ring into the cover groove prop-
erly.

Apply engine oil to the lips of a new stopper shaft
oil seal and install it.

Clean the mating surfaces of the crankcase cover
and crankcase thoroughly, being careful not to dam-
age them.

Blow through the oil passage in the crankcase cover
with compressed air.

Shift the transmission into neutral to align the
groove in the shift drum with the lug on the crank-
case.

Install the two dowel pins and a new gasket. COLLARAND

O-RING

Install the joint collar.
Coat a new O-ring with engine oil and install it onto
the joint collar.

Align the long end of the gear position switch pin
with the “N” mark on the switch plate.

Be careful not to  Install the crankcase cover while aligning the switch
damage the switch pin with the shift drum groove.

vin and oil seal lips . : ;
P! PS-)f the cover does not install easily, remove it and

check the alignment of the switch pin and shift
drum or the switch for damage.

LONG END g

g 1




CRANKCASE/TRANSMISSION/CRANKSHAFT/BALANCER

Install the eight bolts with the cable holder and
tighten them in a crisscross pattern in several steps. CRANKCASE COVER

Install the reverse stopper arm with the marked side
facing out by aligning the flat surfaces, and tighten
the arm bolt.

FE model: Connect the reverse switch connector.

Coat a new O-ring with engine oil and install it into
the starter motor groove.

Install the starter motor into the crankcase cover
and onto the crankcase.
Install the inside mounting bolt and tighten it.

Install the following:

— oil temperature sensor (page 21-18)

- flywheel and starter clutch (page 11-13)
- oil pump (page 5-9)

- gearshift linkage and clutch (page 10-20)
- cylinder and piston (page 9-8)

- cylinder head (page 8-18)

- engine (page 7-8)
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FRONT WHEEL/SUSPENSION/STEERING

SYSTEM COMPONENTS

FE model shown:

32 N-m (3.3 kgf-m,
24 |bf-ft)
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29 N-m
(3.0 kgf-m,
21 |bfdt)

78 N-m (8.0 kgf-m, 58 Ibf-ft)

64 N-m (6.5 kgf-m, 47 Ibf-ft)




FRONT WHEEL/SUSPENSION/STEERING

SERVICE INFORMATION
GENERAL

¢ A contaminated brake disc or pad reduces stopping power. Discard contaminated pads and clean a contaminated disc
with a high quality brake degreasing agent.

A jack or other support is required to support the vehicle.

Adjust toe whenever the tie-rod, knuckle or steering shaft are replaced or removed {page 4-22).

Do not twist or bend the brake hose and pipe when servicing.

Use genuine Honda replacement bolts and nuts for all suspension pivots and mounting points.

Refer to page 15-3 for brake system information.

Refer to page 21-8 for handlebar switch inspection.

Refer to page 21-9 for brake light switch inspection.

SPECIFICATIONS
Unit: mm {in}
ITEM STANDARD SERVICE LIMIT |
Minimum tire tread depth - 4.0 (0.16)
Cold tire pressure Standard 25 kPa {0.25 kgf/cm?, 3.6 psi) -
Minimum 22 kPa {0.22 kgf/cm?, 3.2 psi) -
Maximum 28 kPa (0.28 kgfiem?, 4.0 psi) -
With cargo 25 kPa (0.25 kgfiem?, 3.6 psi) -
Tie-rod distance between the ball ™ 382.5 {15.06) -
joints FM/FE 388.0 (15.28) -
Toe ™ Toe-out: 1 +15{1/32 £ 19/32) -
FM/FE Toe-out: 30 + 15 (1-3/16 * 19/32} -
TORQUE VALUES

Handlebar lower holder nut

Front master cylinder holder bolt
Throttle housing cover screw
Throttle arm nut

2WD/AWD select switch screw (FM/
FE only}

Front wheel nut

Front wheel hub nut

Front brake disc bolt

Splash guard bolt

Shock absorber mounting nut
Upper arm pivot nut

Lower arm pivot nut

Upper and lower arm hall joint nut

Brake hose clamp bolt
Tie-rod stud joint nut
Tie-rod lock nut

Steering shaft end nut
Steering shaft holder bolt

39 N-m (4.0 kgf-m, 29 |bf-ft)
12 N-m (1.2 kgf-m, 8 Ibf-ft)
1.5 N-m (0.15 kgf-m, 1.1 ibf-ft)
7.0 N-m {0.71 kgf-m, 5.2 Ibf-ft)
1.5 N-m {0.15 kgf-m, 1.1 {bf-ft)

64 N-m (6.5 kgf-m, 47 Ibf-ft)
78 N:m (8.0 kgf-m, 58 Ibf:ft)

42 N-m (4.3 kgf-m, 31 1bf-ft)
1 N-m (1.7 kgf-m, 8 |bf-ft}

44 N-m (4.5 kgf-m, 32 |bf-ft)
34 N-m {3.5 kagf-m, 25 |bf-ft)
44 N-m (4.5 kgf-m, 32 Ibf-ft)
29 N-m (3.0 kgf-m, 21 Ibf-ft)

12 N-m (1.2 kg{-m, 9 Ibf-ft}
54 N-m (5.5 kgf-m, 40 1bf-ft)
54 N-m (5.5 kgf-m, 40 ibf-ft)
108 N-m {11.0 kgf-m, 80 |bf-ft)
32 N-m {3.3 kgf-m, 24 Ibf-ft)

Lock nut: replace with a new one.

Castle nut: tighten to the specified torque
and further tighten until its grooves aligns
with the cotter pin hole.

ALOC bolt: replace with a new one.

ALQC bolt: replace with 2 new one.

Lock nut: replace with a new one.

Lock nut: replace with a new one.

Lock nut: replace with a new one.

Castle nut: tighten to the specified torque
and further tighten until its grooves aligns
with the cotter pin hole.

Lock nut: replace with a new one,

Lock nut: replace with a new one.
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FRONT WHEEL/SUSPENSION/STEERING

TOOLS

Attachment, 32 x 35 mm
07746-0010100

@

Attachment, 42 x 47 mm
07746-0010300

—
—

Attachment, 52 x 55 mm
07746-0010400

Attachment, 22 x 24 mm
07746-0010800

Attachment, 20 mm 1.D.
07746-0020400

Pilot, 30 mm
07746-0040700

Pilot, 22 mm
07746-0041000

&

Pilot, 16 mm
07746-0041300

Driver
07749-0010000

Aftachment, 28 x 30 mm
07946-1870100

(S

=

Driver
07949-3710001

Qil seal driver
07JAD-PH80101

-)




FRONT WHEEL/SUSPENSION/STEERING

Ball joint remover, 28 mm Clutch compressor attachment Compressor bolt assembly
07MAC-SL00201 07LAE-PX40100 07GAE-PG40200

07MAC-5L0202 {U.S.A.only) or
07MAC-SL00200 and
07MAC-SLOA300 (U.S.A.only}

Ball joint remover/installer
07WMF-HNO00100

TROUBLESHOOTING

Hard steering

¢ Steering shaft holder too tight

+ Damaged steering shaft bearing/bushing
¢ Insufficient tire pressure

Steers one side or does not track straight

¢ |ncorrect wheel alignment

¢ Unequal tire pressure

¢ Bent tie-rod, suspension arm or frame

¢ Warn or damaged knuckle bearing or wheel hub bearing
+ Weak shock absorber

Front wheel wobbling

¢ Bentrim

* Worn or damaged knuckle bearing or wheel hub bearing
* Fauity tire

+ Loose wheel hub nut

Soft suspension
* Weak shock absorber spring
+ Faulty shock absorber damper

Stiff suspension

+ Bent shock absorber damper rod

* |mproperly installed suspension arms
* Faulty suspension arm bushings

Front suspension noise
+ Loose front suspension fasteners
e Damaged suspension components

-t
1
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FRONT WHEEL/SUSPENSION/STEERING

HANDLEBAR
REMOVAL

Remove the following:

- headlight/meter bracket (page 21-4)
- four wire band

- two screws
- bracket holder
- rear (parking brake) lever bracket

— three screws
— handlebar switch

- lock nut
— choke knob/holder

WIRE BANDS

CHOKE KNOB/HOLDER

LOCK NUT
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FRONT WHEEL/SUSPENSION/STEERING

Keep the master
cylinder upright to
prevent air from
entering the
hydraulic system.

Route the wires
and cables properly
(page 1-22).

- two screws
- throttle housing holder
— throttle housing

- two bolt
— master cylinder holder
- front brake master cylinder

- bolts
handlebar end guards
handlebar grips

two bolts

headlight cover stay
four bolts

handlebar upper holders
handlebar

I

INSTALLATION

Place the handlebar onto the lower holders and
align the punch mark on the handlebar with the top
of the lower holder.

Install the upper holders with the bolt holes facing
forward. Install the four bolts and tighten the for-
ward bolts first, then tighten the rear bolts.

Install the headlight cover stay and tighten the two
bolts.

Apply Honda Bond A or Honda Hand Grip Cement
(U.S.A. only) to the inside surfaces of the handlebar
grips and to the clean surfaces of the handlebar.

THROTTLE HOUSING

END GUARD

HANDLEBAR GRIP BOLT

-

UPPER HOLDERS §§ PUNCH MARK




FRONT WHEEL/SUSPENSION/STEERING

Allow the adhesive Wait 3 — 5 minutes and install the grip. Rotate the
to dry for an hour grip for even application of the adhesive.
before using.

Install the grip end guards and tighten the bolts.

Install the front brake master cylinder and holder
with the "UP" mark facing up. R
Align the edge of the master cylinder with the -
punch mark on the handlebar, and tighten the upper
bolt first, then tighten the lower bolt.

HOLDER MASTER CYLINDER

"UP" MARK

Install the throttle housing and holder.

Align the lug of the throttle housing with the mating
surface of the master cylinder and holder, and
tighten the forward screw first, then tighten the rear
screw.

THROTTLE HOUSING

Install the choke knob/holder onto the stay of the

handlebar and tighten the lock nut. CHOKE KNOB/HOLDER

LOCK NUT

Install the handlebar switch.

Align the mating surface with the punch mark on
the handlebar, and tighten the upper screw first,
then lower screws.

HANDLEBAR SWITCH
P

\

. SCREWS PUNCH MARK




FRONT WHEEL/SUSPENSION/STEERING

Install the brake lever bracket and holder with the
punch mark facing up.

Align the locating pin with the hole in the handlebar
switch and tighten the upper screw first, then
tighten the lower screw.

PUNCH MARK BRAKE LEVER BRACKET

/f’// -

Install the four wire bands.
Install the headlight/meter bracket (page 21-4).

THROTTLE HOUSING
DISASSEMBLY

Remove the following:

— three screws
— throttle housing cover
— gasket

Slide the boot off the throttle cable adjuster.
Loosen the lock nut and cable adjuster.

Bend down the lock washer tab and remove the §
throttle arm nut, lock washer, throttle arm and
return spring.

\
/ RETURN

CABLE §l THROTTLE ARM § SPRING
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FRONT WHEEL/SUSPENSION/STEERING

Remove the throttle lever with the plastic washer.
Disconnect the throttle cable from the throttle arm.

Remove the dust seal from the housing bottom.

ASSEMBLY

Coat a new dust seal lip with grease and install it
into the housing until it is fully seated.

Apply grease to the throttle lever pivot.

Apply grease to the throttle cable end and connect
the cable to the throttle arm.

Insert the throttle lever with the plastic washer into
the housing.

Install the throttle arm with the spring over the |
throttle lever pivot by aligning the flat surfaces.
Install a new lock washer and the throttle arm nut, |
and tighten the nut.

TORQUE: 7.0 N-m (0.71 kgf-m, 5.2 Ibf-ft)

Bend up the lock washer tab against the nut.

- = _Sammy DUST SEAL

g

Install the housing cover with a new gasket and
tighten the three screws.

TORQUE: 1.5 N-m (0.15 kgf-m, 1.1 Ibf-ft)
Adjust the throttle lever free play (page 4-5).

FRONT WHEEL
REMOVAL

Loosen the wheel nuts.

Place the support block under the frame to raise the
front wheels off the ground.

Remove the wheel nuts and front wheel.

INSTALLATION

Do not interchange  Install the front wheel with the tire valve facing out
the left and right and the arrow mark facing in the normal rotating
wheels direction.

Install the wheel nuts with the tapered side facing
inward and tighten them.

WHEEL NUTS
TORQUE: 64 N-m (6.5 kgf-m, 47 Ibf-ft)

TIRE VALVE
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FRONT WHEEL/SUSPENSION/STEERING

Failure to back out
the breaker shoe
two turns will cause
the shoe to scratch
the bead lock,
which may cause
the tire to leak.

Be careful not to
push the plug all
the way into the tire
to prevent it from
falling inside.

Pulf the leverage bar down so the breaker shoe is
just below the rim lip. Turn the crank to fully push
the hreaker shoe between the tire bead and rim.
Once the shoe contacts the rim, back the crank out
two turns to allow the shoe to clear the rim’s bead
lock.

Push down on the leverage bar to push the tire bead
over the bead lock. Use only short strokes on the
handle. While the shoe is still engaged, turn the
wheel as far as it will go between strokes as you
break the bead around the rim.

Remove the breaker arm assembly and flip the
wheel over. Install the breaker arm assembly, adjust
the shoe properly and break the other bead by fol-
lowing the above procedures.

Remove the tire from the rim using a tire changing
machine or tire irons and rim protectors.

TIRE REPAIR

NOTE:

* Use the manufacturer’'s instructions for the tire
repair kit you are using. If your kit does not have
instructions, use the procedures provided here.

Check the tire for puncturing objects.

Chalk mark the punctured area and remove the
puncturing object.

Inspect and measure the injury.

Tire repairs for injuries larger than 15 mm (5/8 in)
should be a section repair.

Section repairs should be done by a professional
tire repair shop.

If the injury is smaller than 15 mm (5/8 in), proceed
with the repair as described here.

Install a rubber plug into the injury as follows:
Apply a cement to a plug inserting needle and work
the needle into the injury to clean and lubricate it.
Do this three times.

Do not let the cement dry.

Insert and center & rubber plug through the eye of
the inserting needle,

Apply cement to the rubber plug.

Push the inserting needle with plug into the injury
until the plug is slightly above the tire.

Twist the needle and remove it from the tire; the
plug will stay in the tire.

LEVERAGE BAR
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FRONT WHEEL/SUSPENSION/STEERING

TIRES

REMOVAL

NOTE:

¢ This service requires the ATV Bead Buster
(KLS379024).

* Remove and install the tire from the rim side
opposite the valve stem,

Remove the core from the valve stem.

Use a pneumatic tire changer or equivalent to
remove the tire from the rim. If a tire changer is not
available, rim protectors and tire irons may be used.

Adjust the bottom rim supports to the proper rim
size. Align the flat side of the support with the corre- RIM SUPPORTS
sponding rim size indicator.

Use only water as a2 Lube the bead area of the tire with water, pressing

lubricant when down on the tire sidewall’/bead area in several

remaving or mount- places to allow the water to run into and around the

ing tires. Scap or bead.

some mounting
lubricants may
leave a slippery
residue which can
cause the tire to
shift on the rim and
lose tire pressure
during riding.

Place the wheel assembly over the center shaft and
use the correct size cone to keep the wheel centered
during operation.

Install the bottom hold down nut, bearing side
down, and finger tighten it so the wheel can rotate
freely during operation.

- (—u"\q

-

S DY TS
\:\\g—\’\‘)—)

Install the breaker arm assembly over the center
shaft and adjust the upper rim supports to fit the
outside rim diameter.

Install the top held down nut and tighten it finger
tight.

BREAKER ARM ASSY. NUT

13-11



FRONT WHEEL/SUSPENSION/STEERING

Use only water as a
{ubricant when
removing or mount-
ing tires. Soap or
some mounting
lubricants may
leave a siippery res-
idue which can
cause the tire to
shift on the im and
lose air pressure
during ricing.

Trim the plug 6 mm {1/4 in) above the tire surface.
Repeat the above procedure if the puncture is large.
Bo not use more than two plugs per injury.

Allow the repair to dry. Drying time will vary with air
temperature. Refer to the tire repair kit manufac-
turer’s recommendations.

Inflate the tire and test the seal by dabbing a small
amount of cement around the plug. Escaping air will
cause a bubble in the cement. If there is leakage,
remove the tire {page 13-10) and apply a cold patch
to the inside of the tire as described below.

If a plug has been inserted, trim it even with the
inner tire surface.

Temporarily place a rubber patch that is at least
twice the size of the puncture over the injury. Make
a mark around the patch, slightly larger than the
patch itseif.

Rough the area marked inside the tire with a tire
buffer or a wire trush, Clean the rubber dust from
the buffed area.

Apply cement over the area marked and allow it to
dry untii tacky.

Do not touch the cement with dirty or greasy hands.
Remove the lining from the patch and center it over
the injury.

Press the patch against the injury using a special
roller.

ASSEMBLY

Install the tire onto the rim, where the rim shoulder
width is the narrowest, to simplify installation.

Clean the rim bead seat and flanges.

Apply clean water to the rim flanges, bead seat and
base.

Install the valve core in the valve stem.

Install the tire with the arrow mark facing in the nor-
mal rotating direction.

Inflate the tire to seat the tire bead.

Deflate the tire. Wait 1 hour and inflate the tire to
the specified pressure.

RECOMMENDED TIRE PRESSURE
Standard: 25 kPa {0.25 kgf/cm?, 3.6 psi)
Minimum: 22 kPa (0.22 kgf/cm?, 3.2 psi)
Maximum: 28 kPa {0.28 kgf/em?, 4.0 psi)
With cargo: 25 kPa (0.25 kgf/em?, 3.6 psi)

Check for air leaks and install the valve cap.
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FRONT WHEEL/SUSPENSION/STEERING

WHEEL HUB AND KNUCKLE
REMOVAL

Remove the front wheel (page 13-10).

MOUNTING BOLTS

Support the caliper Remove the following:
so that it does not — mounting bolts
hang from the - front brake caliper
brake hose. Do not
twist or bend the
brake hose

— cotter pin
— hub nut
- wheel hub

- socket bolts
- splash guard

Remove the cotter pin from the tie-rod ball joint
stud.

Remove the ball joint nut by holding the joint stud
flat surfaces.
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FRONT WHEEL/SUSPENSION/STEERING

If necessary, apply
penetrating type
lubricant to loosen
the ball joint

Remove the cotter pins from the ball joint studs.
Loosen the ball joint nuts, but do not remove them
yet.

COTTER PNS. BALL JOINT NUTS

Release the ball joints, using the special tool accord-
ing to the following instructions.

TOOL:
Ball joint remover, 28 mm 07MAC-SL00201

BALL JOINT REMOVER

Apply grease to the ball joint remover at the point PRESSURE BOLT

shown. Apply grease here
This will ease installation of the tool and prevent
damage to the pressure bolt threads.

Insert the jaws carefully, making sure that you do
not damage the ball joint boot. -

Adjust the jaw spacing by turning the pressure bolt. '

To prevent the tool from dropping, tie the strap on a
neighboring solid part such as the lower arm, tie-
rod, etc. before operation.

* Do not tie the strap on the brake hose, brake
pipe, rubber boot, and other parts that can be
damaged easily.
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FRONT WHEEL/SUSPENSION/STEERING

Once the tool is in place, turn the adjusting bolt as e
necessary to make the jaws parallel. PRESSURE BOLT
Then hand-tighten the pressure bolt and recheck the

jaws to make sure they are still parallel.

Tighten the pressure bolt with a wrench until the
ball joint stud pops loose.

Remove the ball joint nuts and the knuckle from the
upper and lower arms.

ADJUSTING BOLT

INSPECTION

Turn the inner race of each bearing in the wheel hub
(TM model) and knuckle (FM/FE models) with your
finger. The bearings should turn smoothly and qui-
etly. Also check that the bearing outer race fits
tightly in the hub or knuckle.

BEARING

Inspect the knuckle for damage or cracks.

Inspect the ball joint boot for tears or other damage
by moving the ball joint stud.
It should move freely and smoothly.

BRAKE DISC REPLACEMENT

Remove the four socket bolts and brake disc from

the wheel hub. BRAKE DISC

Install a new brake disc with new socket bolts and
tighten the bolts.

TORQUE: 42 N-m (4.3 kgf-m, 31 Ibf-ft)

BEARING REPLACEMENT

R d i
emove the dust seals from the knuckle DUST SEALS
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FRONT WHEEL/SUSPENSION/STEERING

Remove the snap ring and drive the bearings out of

the knickla. BEARING SNAP RING
TOOLS:

Driver 07749-0010000

Attachment, 42 x 47 mm 07746-0010300

Pilot, 30 mm 07746-0040700

Pack the cavities of a new bearings with grease.
Drive in the bearing squarely with the marked side
facing up until they are fully seated.

DRIVER

TOOLS:

Driver 07749-0010000
Attachment, 52 x 55 mm 07746-0010400
Pilot, 30 mm 07746-0040700

Install the snap ring into the knuckle groove with the
chamfered side facing in.

ATTACHMENT

Apply grease to a new outer dust seal lip and install _——
seal using the same tools until it is flush with the _ Gy OUTER DUST SEAL g
knuckle end.

Apply grease to the lips of a new inner dust seal and
install seal until it is flush with the knuckle end,
being careful not to damage the lip.

DRIVER

TOOLS:
Driver 07749-0010000
Oil seal driver 07JAD-PH80101

ha

OIL SEAL DRIVER INNER DUST SEAL




FRONT WHEEL/SUSPENSION/STEERING

BALL JOINT REPLACEMENT
Remove the snap ring from the ball joint. SNAP RING

Set the knuckle and special tools with "A" mark side
of the remover/installer facing to the ball joint in the
vise as shown,

Press the ball joint out of the knuckle.

REMOVER/INSTALLER

TOOLS:
Ball joint remover/installer 07WMF-HNO00100
Attachment, 28 x 30 mm 07946-1870100

Set the knuckle and special tools with "B" mark side
of the remover/installer facing to the ball joint in the
vise as shown.

Press the ball joint into the knuckle until it is fully FEEEE——————

REMOVER/INSTALLER

seated.

TOOLS:

Ball joint remover/installer 07WMF-HN00100
Attachment, 20 mm 1.D. 07746-0020400

If you feel strong resistance when compressing the
vise, stop. Reset the attachment of the tool so that
the ball joint head can go into the hollow of the

"B" MARK ATTACHMENT
attachment and try again. .

Install the snap ring with the chamfered edge facing
in.

SNAP RING
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FRONT WHEEL/SUSPENSION/STEERING

INSTALLATION

Install the knuckle onto the drive shaft (FM/FE mod-
els only), and lower and upper arms with the ball

@ COTTER PINS, BALL JOINT NUTS
joint nuts. e

Install the tie-rod ball joint into the knuckle with a
new nut.

Tighten each arm ball joint nut to the specified
torque and further tighten until its grooves align
with the cotter pin hole.

TORQUE: 29 N-m (3.0 kgf-m, 21 Ibf-ft)

Install new cotter pins.

Tighten the tie-rod ball joint nut by holding the joint
stud flat surfaces.

TORQUE: 54 N-m (5.5 kgf-m, 40 Ibf-ft)

Install a new cotter pin.

"

Apply molybdenum disulfide grease to the drive
shaft splines.

Install the splash guard with new bolts and tighten
the bolts.

TORQUE: 11 N-m (1.1 kgf-m, 8 Ibf-ft)

Install the wheel hub and hub nut.

Tighten the nut to the specified torque and further
tighten until its grooves align with the cotter pin
hole.

TORQUE: 78 N-m (8.0 kgf-m, 58 Ibf-ft)

Install a new cotter pin.
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FRONT WHEEL/SUSPENSION/STEERING

Install the front brake caliper with new mounting
bolts and tighten the bolts.

TORQUE: 44 N-m (4.5 kgf-m, 32 Ibf-ft)

MOUNTING BOLTS

Install the front wheel (page 13-10).

BRAKE CALIPER

SUSPENSION ARM
REMOVAL

Remove the front carry pipe (page 3-8).
Remove the front wheel (page 13-10).

Remove the two brake hose clamp bolts and the
brake hose from the hose guide.

FM/FE only: Remove the two bolts and front guard
from the lower arm.

Remove the cotter pins from the ball joint studs.
Loosen the ball joint nuts, but do not remove them
yet.

Release the ball joints, using the special tool accord-
ing to the instructions described on page 13-15.

TOOL:
Ball joint remover, 28 mm 07MAC-SL00201

Support the wheel hub/knuckle assembly securely.

BALL JOINT REMOVER
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FRONT WHEEL/SUSPENSION/STEERING

Remave the following: UPPER ARM | SHOCK ABSORBER

— shock absorber lower mounting nut and bolt /
— pivot nut, bolt and upper arm
— pivot nuts, bolts and lower arm

LOWER ARM

Remove the dust seal caps and pivot collar from the

upper arm. PIVOT COLLAR

©

-

DUST SEAL CAPS

INSPECTION

Check the pivot bushings for wear or damage.

PIVOT BUSHING

Inspect the ball joint boot for tears or other damage
by moving the ball joint studs.
It should move freely and smoothly.

BALL JOINT BOOT
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FRONT WHEEL/SUSPENSION/STEERING

BALL JOINT REPLACEMENT

Remove the snap ring from the ball joint.

SNAP RING

Set the upper arm and special tools with “A"” mark
side of the remover/installer facing to the ball joint
in the hydraulic press as shown.

Press the ball joint out of the upper arm.

ATTACHMENT

TOOLS:
Ball joint remover/installer 07WMF-HNO00100
Attachment, 28 x 30 mm 07946-1870100
y/4
"A" MARK
Set the upper arm and special tools with “B" mark ATI:;J\CHMENT

side of the remover/installer facing to the ball joint
in the hydraulic press as shown.

Press the ball joint into the upper arm until it is fully
seated.

TOOLS:
Ball joint remover/installer 07WMF-HN00100
Attachment, 20 mm I.D. 07746-0020400

If you feel strong resistance when lowering the
press, stop. Reset the attachment of the tool so that
the ball joint head can go into the hollow of the
attachment and try again.

_Install the snap ring with the chamfered edge facing
in.

SNAP RING




FRONT WHEEL/SUSPENSION/STEERING

INSTALLATION

Apply grease to the pivot collar outer surface and
install the collar into the upper arm.

Apply molybdenum disulfide grease to the dust seal
lips and install the dust seal caps onto the upper
arm.

PIVOT COLLAR __ e

\

.

DUST SEAL CAPS _ 5y

Install the upper arm into the frame with the pivot
bolt and a new nut, and tighten the nut.

TORQUE: 34 N-m (3.5 kgf-m, 25 Ibf-ft)

Install the shock absorber lower mount into the
upper arm with the mounting bolt and a new nut,
and tighten the nut.

TORQUE: 44 N-m (4.5 kgf-m, 32 Ibfft)

Install the lower arm into the frame with the pivot
bolts and new nuts, and loosely tighten the nuts.

Install the wheel hub/knuckle assembly onto the
upper and lower arms and install the ball joint nuts.
Tighten each nut to the specified torque and further
tighten until its grooves align with the cotter pin
hole.

TORQUE: 29 N-m (3.0 kgf-m, 21 Ibf.ft)

Install new cotter pins.

Install the brake hose into the hose guide and the
hose clamp onto the upper arm, and tighten the
bolts.

TORQUE: 12 N-m (1.2 kgf-m, 9 Ibf-ft)

FM/FE only: Install the front guard onto the lower
arm with new bolts, and tighten the bolts securely.

Install the front wheel (page 13-10).

Place the vehicle on level ground and tighten the
lower arm pivot nuts.

TORQUE: 44 N-m (4.5 kgf-m, 32 Ibf-ft)

Install the front carrier pipe (page 3-8).
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FRONT WHEEL/SUSPENSION/STEERING

FRONT SHOCK ABSORBER
REMOVAL

Support the vehicle with a support block to raise the
front wheels off the ground.

Support the suspension arm or front wheel, and
remove the mounting nuts, bolts and front shock
absorber.

4 0 & -“' \
SHOCK ABSORBER

INSPECTION

Check the upper pivot bushing for wear or damage.
Check the damper unit for leakage or other damage. EBAMRER KINET
Replace the shock absorber assembly if necessary.

UPPER PIVOT BUSHING

Remove the lower pivot collar.
Check the lower pivot needle bearing for wear or
damage.

NEEDLE BEARING

BEARING REPLACEMENT

Remove the dust seals.

COLLAR DUST SEALS
Press the needle bearing out of the lower pivot. DRIVER
TOOLS:
Driver 07949-3710001
Attachment, 22 x 24 mm 07746-0010800
Pilot, 16 mm 07746-0041300

ATTACHMENT
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FRONT WHEEL/SUSPENSION/STEERING

Press the bearing Apply grease to the needle rollers of a new bearing.

with the marking Carefully press the needle bearing into the lower

side facing up. pivot until it is 5.4 — 5.5 mm (0.21 - 0.22 in) below
the lower pivot surface.

DRIVER

TOOLS:

Driver 07949-3710001

Attachment, 22 x 24 mm 07746-0010800 ATTACHMENT
Pilot, 16 mm 07746-0041300

Apply grease to new dust seal lips and install the
dust seals into the lower pivot until they are flush
with the pivot surfaces.

Install the pivot collar.

COLLAR —Sames DUST SEALS

INSTALLATION

Install the front shock absorber in the frame and the
mounting bolts from the front side.
Install new mounting nuts and tighten them.

TORQUE: 44 N-m (4.5 kgf-m, 32 Ibf-ft)

STEERING SHAFT
REMOVAL

Remove the following:

- inner fenders (page 3-7)

- front fender (page 3-9)

- assist headlight (page 21-4)

— bolt and brake hose clamp

- wire harnesses from the guide clip




FRONT WHEEL/SUSPENSION/STEERING

Keep the master — handlebar lower holder nuts and washers
cylinder reservoir — handlebar assembly from the steering shaft
upright to prevent
air from entering
the hydraulic sys-

tem

- cotter pins

— ball joint nuts by holding the joint stud flat sur-
faces

— tie-rods from the steering shaft arm

-~ cotter pin

- steering shaft end nut
-~ washer

- steering shaft arm

— brake hose from the hose clip
- two bolts
— steering shaft holder A
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FRONT WHEEL/SUSPENSION/STEERING

- steering shaft
- steering shaft bushing : STEERING SHAFT
— steering shaft holder B ’ /oy

INSPECTION

Check the steering shaft bushing for wear or
damage.

Check the steering shaft for distortion or damage.

Turn the inner race of the steering shaft bearing [ ] T B
with your finger.

The bearing should turn smoothly and quietly. Also
check that the bearing outer race fits tightly in the
frame.




FRONT WHEEL/SUSPENSION/STEERING

BEARING REPLACEMENT

Remove the upper and lower dust seals.

Remove the snap ring.

Remove the bearing from the frame using the spe- [

cial tools and a 10 mm washer

TOOLS:

Clutch compressor attachment 07LAE-PX40100
Compressor bolt assembly 07GAE-PG40200
Attachment, 32 x 35 mm 07746-0010100

Draw a new bearing into the frame with the marked
side facing up until it is fully seated, using the spe-
cial tools and a 10 mm washer.

TOOLS:

Clutch compressor attachment 07LAE-PX40100
Compressor bolt assembly 07GAE-PG40200
Attachment, 42 x 47 mm 07746-0010300

Install the snap ring into the frame groove properly
with the chamfered edge facing up.

Apply grease to new dust seal lips.

Install the upper seal so that it is flush with the °

frame edge.
Install the lower seal so that it is fully seated onto
the bearing.

g DUST SEALS
' ~ COMPRESSOR
ATTACHMENT
I
COMPRESSOR {1 ] I
sl ‘D\ﬂ L
$1 jolf
)
ATTACHMENT T T\
WASHER
j \ NUT
COMPRESSOR c l
— S
BOLT H / NUT |
| WASHER |
ATTACHMENT —y 1 1 a—

s

COMPRESSOR
ATTACHMENT

/
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=
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FRONT WHEEL/SUSPENSION/STEERING

INSTALLATION

Apply 2 — 3 g of grease to the shaft bushing inner
surface.

Install the shaft bushing onto the steering shaft with
the arrow mark facing up.

Install steering shaft holder B onto the frame.

Install the steering shaft into the shaft bearing.

Install steering shaft holder A with the hose clip
toward the right side.
Tighten the holder bolts.

TORQUE: 32 N-m (3.3 kgf-m, 24 Ibf-ft)

Install the brake hose grommet into the hose clip.

Apply molybdenum disulfide grease to the steering
shaft spline.

Install the shaft arm over the steering shaft by align-
ing the wide tooth with the wide groove.

Install the washer and a new end nut, and tighten
the nut to the specified torque.

TORQUE: 108 N-m (11.0 kgf-m, 80 Ibf-ft)

Install a new cotter pin.

SHAFT ARM

Install the tie-rods into the steering shaft arm. )
Install new ball joint nuts and tighten them by hold- [RSEEERINCSHAFTARM © COTTER PINS g
ing the joint stud flat surfaces. bt e 3 Vi

TORQUE: 54 N-m (5.5 kgf-m, 40 Ibf-ft)

Install new cotter pins into the ball joint studs.

TIE-ROD BALL




FRONT WHEEL/SUSPENSION/STEERING

TIE-ROD

Install the handlebar assembly onto the steering
shaft with the washers and new lower holder nuts.
Tighten the nuts.

TORQUE: 39 N-m (4.0 kgf-m, 29 Ibf-ft)

Install the wire harnesses in the wire clip.
Install the brake hose clamp and tighten the bolt.

TORQUE: 12 N-m (1.2 kgf-m, 9 Ibf-ft)

Install the following:

- assist headlight (page 21-4)
- front fender (page 3-9)

- inner fenders (page 3-7)

REMOVAL

Remove the inner fender (page 3-7).
Remove the front wheel (page 13-10).

Remove the cotter pins from the tie-rod ball joint
studs.

Remove the ball joint nuts by holding the joint stud
flat surfaces.

Remove the tie-rod from the steering shaft arm and
knuckle.

COTTER PINS
INSPECTION
Inspect the tie-rod for distortion or damage. BALL JOINT BOOTS

Inspect the ball joint boots for tears or other dam-
age by moving the ball joint studs.
They should move freely and smoothly.

TIE-ROD




FRONT WHEEL/SUSPENSION/STEERING

Tighten these nuts
after installing the
tie-rod and adjust-

ing the toe.

DISASSEMBLY/ASSEMBLY

Loosen the lock nuts, and remove the ball joints and
lock nuts from the tie-rod.

Install the gold colored nut and unmarked ball joint
on the flat (wrench holding position) side of the tie-
rod, and the silver nut and "L" marked ball joint on
the opposite side.

Note the reference distances.

REFERENCE DISTANCES:
TM model: A:5.75 mm (0.23 in)
B:5.75 mm (0.23 in)
FM/FE model: A: 8.5 mm (0.33 in)
B: 8.5 mm (0.33 in)

A difference between distances A and B should be 3
mm (0.12 in) max.

Temporarily tighten the lock nuts while the ball joint
positions are 180° from each other.

Install the tie-rod onto the knuckle and steering
shaft arm.

Install new ball joint nuts and tighten them by hold-
ing the ball joint stud flat surfaces.

TORQUE: 54 N-m (5.5 kgf-m, 40 Ibf-ft)

Install new cotter pins.

Install the front wheel (page 13-10).
Install the inner fender (page 3-7).
Adjust the toe (page 4-22).

LOCK NUT "L" MARK

BALL JOINT
DISTANCE A DISTANCE B

BALLJOINT NUTS g

/
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REAR WHEEL/SUSPENSION

SYSTEM COMPONENTS
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REAR WHEEL/SUSPENSION

SERVICE INFORMATION
GENERAL

This section covers service of the rear wheel, rear shock absorber and swingarm.

Refer to page 13-11 for tire information.

Refer to page 15-15 for brake system service,

Refer to page 16-3 for rear driving mechanism service.

A jack or other support is required to support the vehicle.

Use genuine Honda replacement bolts and nuts for all suspension pivots and mounting points.

When using the lock nut wrench, use a deflecting beam type torque wrench 20 inches long. The lock nut wrench
increases the torque wrench’s leverage, 30 the torque wrench reading will be less than the torque actually applied to the
lock nut. The specification given is the actual torque applied to the lock nut, not the reading on the torque wrench. Do
not overtighten the lock nut. The specification later in the text gives both actual and indicated.

* % & & & 5 @

SPECIFICATIONS

Unit: mm {in)

ITEM STANDARD SERVICE LIMIT

Minimum tire tread depth - 4.0 {0.16)
Cold tire pressure Standard 25 kPa (0.25 kgf/em?, 3.6 psi) -
Minimum 22 kPa (0.22 kgficm?, 3.2 psi) -
Maximum 28 kPa (0.28 kgf/icm?, 4.0 psi) -
With cargo 25 kPa (0.25 kgf/cm?, 3.6 psi) -

TORQUE VALUES

Rear wheel nut 64 N-m (6.5 kgf-m, 47 Ibf-ft)
Shock absorber upper mounting nut 34 N-m (3.5 kgf-m, 25 1bf-ft)
Shock absorber lower mounting bolt 44 N-m (4.5 kgf-m, 32 |bf-{t}
Swingarm left pivot bolt 112 N-m {11.4 kgf-m, 83 Ibf-ft)
Swingarm right pivot bolt 10 N-m (1.0 kgf-m, 7 |bf-ft)
Swingarm right pivot lock nut 112 N-m (11.4 kgf-m, 83 Ibf.ft)
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REAR WHEEL/SUSPENSION
TOOLS '

Attachment, 37 x 40 mm
07746-0010200

Attachment, 22 x 24 mm
07746-0010800

Attachment, 28 x 30 mm
07946-1870100

=)

Pilot, 16 mm
07746-0041300

Driver
07749-0010000

Driver
07949-3710001

Adjustable bearing remover set
07JAC-PH80000

Not available in U.S.A.

Remover attachment
07JAC-PH80100

g; |

or 07736-A01000B

Remover shaft assembly
07JAC-PH80200

*

or commercially available 3/8 x 16
thread slide hammer {U.S.A. only)

Bearing remover weight
07741-0010201

or commercially available 3/8 x 16
thread slide hammer (UL.S.A. only}

Lock nut wrench
07908-4690003

14-4




REAR WHEEL/SUSPENSION

TROUBLESHOOTING

Rear wheel wobbling

¢ Bentrim

* Worn or damaged rear axle bearings
* Faulty rear tire

* Axle fastener not tightened properly
* Faulty swingarm pivot bearings

Rear wheel hard to turn

¢ Faulty rear axle bearings
¢ Bent rear axle

* Rear brake drag

Soft suspension
» Weak shock absorber spring
* Qil leakage from damper unit

Stiff suspension
* Bent shock absorber damper rod

* Faulty rear suspension pivot bearing or bushing

* Damaged swingarm pivot bearing
* Improperly tightened swingarm pivot

Rear suspension noise
* Faulty rear shock absorber
* Loose rear suspension fasteners

+ Worn rear suspension pivot bearing or bushing
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REAR WHEEL/SUSPENSION

REAR WHEEL
REMOVAL

Loosen the wheel nuts.

ARROW MARK

Support the vehicle with a support block to raise the
rear wheels off the ground.

Remove the wheel nuts and rear wheel.

Refer to page 13-11 for tire removal/installation and
repair

INSTALLATION

Do not inter- Install the rear wheel with the tire valve facing out
change the left and the arrow mark facing in the normal rotating
and right wheels direction.

Install the wheel nuts with the tapered side facing
inward and tighten them.

TORQUE: 64 N-m (6.5 kgf-m, 47 Ibf-ft)

REAR SHOCK ABSORBER
REMOVAL

Support the vehicle with a support block to raise the
rear wheels off the ground.

Support the swingarm and remove upper mounting
nut, washer, lower mounting bolt and the rear shock

absorber.

B | OWER MOUNTING BOLT
INSPECTION
Check the upper pivot bushing for wear or damage. DAMPER UNIT

Check the damper unit for leakage or other damage.
Replace the shock absorber assembly if necessary.

UPPER PIVOT BUSHING
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REAR WHEEL/SUSPENSION

Press the bearing
with the marked
side facing up.

Remove the lower pivot collar.
Check the lower pivot needle bearing for wear or
damage.

NEEDLE BEARING

BEARING REPLACEMENT

Remove the dust seals.

\
COLLAR DUST SEALS

Press the needle bearing out of the lower pivot.

DRIVER
TOOLS:
Driver 07949-3710001
Attachment, 22 x 24 mm 07746-0010800
Pilot, 16 mm 07746-0041300

ATTACHMENT

Apply grease to the needle rollers of a new bearing.
Carefully press the needle bearing into the lower
pivot until it is 5.4 - 5.5 mm (0.21 - 0.22 in) below
the lower pivot surface.

DRIVER

TOOLS:

Driver 07949-3710001

Attachment, 22 x 24 mm 07746-0010800 ATTACHMENT
Pilot, 16 mm 07746-0041300

Apply grease to new dust seal lips and install the
dust seals into the lower pivot until they are flush
with the pivot surfaces.

Install the pivot collar.

COLLAR S DUST SEALS
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REAR WHEEL/SUSPENSION

INSTALLATION

Install the rear shock absorber, washer and upper
mounting nut onto the mounting stud of the frame.
Install the lower mounting bolt and tighten it.

TORQUE: 44 N-m (4.5 kgf-m, 32 Ibf-ft)
Tighten the upper mounting nut.
TORQUE: 34 N-m (3.5 kgf-m, 25 Ibf-ft)

SWINGARM
REMOVAL

Remove the final drive assembly (page 17-10).

Remove the breather hoses from the clamps on the
swingarm.

Loosen the boot band screw and remove the univer-
sal joint boot from the swingarm.

Remove the bolt and rear brake light switch stay
with the switch.

UPPER MOUNTING NUT
/
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REAR WHEEL/SUSPENSION

Remove the left and right swingarm pivot caps.

Loosen the right swingarm pivot lock nut using the
special tool.

TOOL:
Lock nut wrench 07908-4690003

Remove the left and right swingarm pivot bolts, and
the swingarm from the frame.

Remove the universal joint from the output shaft.

Check the universal joint boot for tears or other
damage and replace it if necessary.
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REAR WHEEL/SUSPENSION

INSPECTION

Remove the pivot bearings from the swingarm
pivots.

Both bearings, Check the bearing rollers, dust seals and outer races
outer races and for wear or damage.
grease holders
must be replaced
as a set if any part
is damaged or
worn.

PIVOT BEARINGS

BEARING REPLACEMENT

Drive the grease holder into the swingarm using the
special tools and remove it.

TOOLS: l «— SWINGARM
Driver 07749-0010000
Attachment, 28 x 30 mm 07946-1870100

GREASE HOLDER

T

Remove the outer race from the swingarm using the

special tools.

TOOLS:

Adjustable bearing remover set 07JAC-PH80000 WEIGHT
- Remover attachment 07JAC-PH80100

- Remover shaft assembly 07JAC-PH80200
Bearing remover weight 07741-0010201 ;

U.S.A. TOOL: 'i ‘-
Adjustable bearing puller, 07736-A01000B . 4

25 x 40 mm

Install the grease holder into the swingarm pivot.
Drive in a new outer race until it is fully seated,
using the special tools.

DRIVER

TOOLS:
Driver 07949-3710001
Attachment, 37 x 40 mm 07746-0010200

ATTACHMENT =

ATTACHMENT

SHAFT ASSEMBLY

GREASE
HOLDER
-

L

QUTER RACE
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REAR WHEEL/SUSPENSION

Refer to torque
wrench reading
information on
page 14-3 “Ser-
vice Information”.

Apply grease to new bearing rollers and dust seal
lips and install bearings into the swingarm pivots.

/
_Samey PIVOT BEARINGS
INSTALLATION

Apply molybdenum disulfide grease to the output
shaft splines and install the universal joint onto the
output shaft.

Set the swingarm into the frame and install the left
and right pivot bolts.

Tighten the left pivot bolt.

TORQUE: 112 N-m (11.4 kgf-m, 83 Ibf-ft)
Tighten the right pivot bolt.

TORQUE: 10 N-m (1.0 kgf-m, 7 Ibf-ft)

Move the swingarm up and down several times to
seat the pivot bearings.
Retighten the pivot bolts to the same torque.

Tighten the right pivot lock nut while holding the
pivot bolt.

TOOL:
Lock nut wrench 07908-4690003

TORQUE: Actual: 112 N-m (11.4 kgf-m, 83 Ibf-ft)
Indicated: 102 N-m (10.4 kgf-m, 74 Ibf-ft)
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REAR WHEEL/SUSPENSION

Install the left and right pivot caps.

Hook the rear brake light switch spring to the pedal
and install the switch stay onto the frame with a
new bolt.

Install the joint boot over the swingarm securely.
Position the screw of the boot band facing up as
shown and tighten it.

Route the breather hoses properly (page 1-22) and i
secure them with the clamps. —

Install the final drive assembly (page 17-23). "

CLAMPS
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BRAKE SYSTEM

SYSTEM COMPONENTS

44 N-m (4.5 kgf-m,

137 N-m (14.0 kgf-m, 101 ibf-ft)

34 N'm (3.5 kgf-m, 25 Ibf-f})
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BRAKE SYSTEM

SERVICE INFORMATION
GENERAL

A CAUTION

Frequent inhalation of brake pad or lining dust, regardless of material composition could be hazardous to your health,
¢ Avoid breathing dust particles.
* Never use an air hose or brush to clean brake assemblies. Use an OSHA-approved vacuum cleaner.

* A contaminated brake disc, pad, drum or shoe reduces stopping power. Discard contaminated pads or shoes, and clean
a contaminated disc or drum with a high quality brake degreasing agent.

» Spilled brake fluid will severely damage the plastic parts and painted surfaces. It is also harmful to some rubber parts.

" Be careful whenever you remove the reservoir cap; make sure the reservoir is horizontal first.

* Never allow contaminants (dirt, water, etc.) to get into an open reservoir.

¢ Once the hydraulic system has been opened, or if the brake feels spongy, the system must be bled.

* Always use fresh DOT 4 brake fluid fram a sealed container when servicing the system. Do not mix different types of
fluid as they may not be compatible,

¢ Always check brake operation before riding the vehicle.

SPECIFICATIONS
Unit: mm {in)
ITEM STANDARD SERVICE LIMIT
Front brake Recommended brake fluid Honda DOT 4 brake fluid -
Disc thickness 3.8-4.2(0.15-0.17} 3.000.12)
Disc runout - 0.30 {0.012)
Master cylinder 1.D. 14.0 {0.55) -
Caliper cylinder LD. 33.96 {1.3379 -
Rear brake Drum I.D. 180.0 (7.09) 181 (7.1)
Shoe lining thickness 5.3 (0.21) To index mark
TORQUE VALUES
Brake hose oil bolt 34 N-m (3.5 kgf-m, 25 [bf.ft)
Front brake caliper bleed valve 5.4 N-m {0.54 kgf-m, 4.0 Ibf-ft}
Front master cylinder reservair cap screw 2 N'm {0.2 kgf-m, 1.5 Ibf-ft)
Front brake light switch screw 1.2 N-m (0.12 kgf-m, 0.9 Ibf-ft) Apply locking agent to the threads.
Front brake lever pivot bolt 1 N-m (0.1 kgf-m, 0.7 Ibf-ft)
Front brake lever pivot nut 5.9 N-m (0.6 kgf-m, 4.4 |bf-ft)
Front master cylinder holder bolt 12 N-m {1.2 kgf-m, 9 Ibf-f)
Front brake caliper mounting baolt 44 N-m (4.5 kgf-m, 32 Lbf-ft} ALOC bolt: replace with a new one.
Caliper slide pin bolt 23 N'm (2.3 kgf-m, 17 Ibf-ft}
Brake joint pipe 17 N-m (1.7 kgf-m, 13 Ibf-ft)
Rear brake arm pinch bolt 20 N-m (2.0 kgf-m, 15 Ibf-ft)
Rear brake panel drain bolt 12 N-m (1.2 kgf-m, 9 Ibf-ft}
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BRAKE SYSTEM

TOOLS
Snap ring pliers Qii seal driver,
07914-SA50001 07965-MC70100

v |
=

TROUBLESHOOTING
FRONT DISC BRAKE

Brake lever soft or spongy

* Ajr in hydrauli¢ system

Leaking hydraulic system
Contaminated brake pad/disc
Warn caliper piston seal

Worn master cylinder piston cups
Woarn brake pad/disc
Contaminated caliper
Contaminated master cylinder
Caliper not sliding properly

Low brake fluid level

Clogged fluid passage
Warped/deformed brake disc
Sticking/worn caliper piston
Sticking/worn master cylinder piston
Bent brake lever

‘wm e e s e e s e e e B TS

Brake lever hard

» Clogged/restricted hrake system
Sticking/worn caliper piston

» Sticking/worn master cylinder pistan
e Caliper not sliding properly

e Bent brake lever

Brake drags

* Contaminated brake pad/disc

« Badly worn brake pad/disc

* Warped/deformed brake disc

* Caliper not sliding properly

* Clogged/restricted fluid passage
+ Sticking caliper pistan

REAR DRUM BRAKE

Poor brake performance

Brake not adjusted properly

Worn or contaminated brake shoes
Worn or contaminated brake drum
Water in brake drum

Incorrectly installed rear brake arm
Worn rear brake cam

- " ® e




BRAKE SYSTEM

BRAKE FLUID REPLACEMENT/AIR
BLEEDING

BRAKE FLUID DRAINING

Turn the handlebar to the left until the reservoir is
level before removing the reservoir cap.

Remove the screws, reservoir cap, set plate and dia-
phragm.

Connect a bleed hose to the front brake caliper
bleed valve.

Loosen the bleed valve and pump the front brake
lever until no more fluid flows out of the bleed
valve.

BLEED HOSE

Perform above procedure for the other side bleed
valve.

BRAKE FLUID FILLING/BLEEDING

Close the front brake caliper bleed valve.

Fill the front master cylinder reservoir with DOT 4
brake fluid from a sealed container.

Follow the manu- Connect a commercially available brake bleeder to
facturer's operating the bleed valve.

nstrueons. Operate the brake bleeder and loosen the bleed

valve.

Check the fluid level If an automatic refill system is not used, add fluid
often while bleed- when the fluid level in the reservoir is low.

ing the brake to pre-
vent air from being
pumped into the
system

If air enters the Perform the bleeding procedure until the system is

bleeder from completely flushed/bled.

around the bleed

valve threads, seal

the threads with  TORQUE: 5.4 N-m (0.54 kgf-m, 4.0 Ibf-ft)

teflon tape.

Tighten the bleed valve.

Perform air bleeding for the other side bleed valve.




BRAKE SYSTEM

Do not release the
brake lever until the
bleed valve has
been closed

If the brake bleeder is not available, perform the fol-
lowing procedure:

BLEED VALVE BLEED HOSE
I\‘"I 4

Pump up the system pressure with the front brake
lever until the lever resistance is felt.

Connect a bleed hose to the front brake caliper
bleed valve and bleed the system as follows:

1. Squeeze the brake lever all the way and loosen
the bleed valve 1/2 of a turn. Wait several sec-
onds and then close the bleed valve.

N

Release the brake lever slowly and wait several
seconds after it reaches the end of its travel.

3. Repeat the steps 1 and 2 until there are no air
bubbles in the bleed hose.

Tighten the bleed valve.
TORQUE: 5.4 N-m (0.54 kgf-m, 4.0 Ibf-ft)

Perform air bleeding for the other side bleed valve.

After bleeding air, operate the front brake lever. If it
still feels spongy, bleed the system again.

Fill the front master cylinder reservoir to the casting
ledge with DOT 4 brake fluid from a sealed con-
tainer.

CASTING LEDGE

Install the diaphragm, set plate and reservoir cap,
and tighten the screws.

TORQUE: 2 N-m (0.2 kgf-m, 1.5 Ibf-ft)

BRAKE PAD/DISC

Check the fluid level
in the master cylin-
der reservoir as this
operation causes
the fluid level to

rise

BRAKE PAD REPLACEMENT

Remove the front wheel (page 13-10).

CALIPER BODY
Push the caliper piston all the way in by pushing the
caliper body against the disc to allow installation of
new brake pads.

Remove the caliper pin bolt.

SLIDE PIN BOLT




BRAKE SYSTEM

Always replace the
brake pads in pairs
to ensure even disc

pressure.

Pivot the caliper body up and remove the brake
pads from the caliper bracket.

Install new brake pads into the caliper bracket prop-
erly as shown.

BRAKE PADS gj’

Lower the caliper body, install the caliper pin bolt
and tighten it. CALIPER BODY
TORQUE: 23 N-m (2.3 kgf-m, 17 Ibf-ft)

Squeeze the front brake lever to seat the caliper pis-
ton against the pad.

SLIDE PIN BOLT
BRAKE DISC INSPECTION

Remove the front wheel (page 13-10).

Visually inspect the brake disc for damage or crack.
Measure the brake disc thickness at several points.
SERVICE LIMIT: 3.0 mm (0.12 in)

Replace the brake disc if the smallest measurement
is less than service limit.

Check the brake disc for warpage.
SERVICE LIMIT: 0.30 mm (0.012 in)

Check the front wheel hub bearings or rear axle
bearings for excessive play, if the warpage exceeds
the service limit.

Replace the brake disc if the bearings are normal.
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BRAKE SYSTEM

FRONT MASTER CYLINDER
DISASSEMBLY

Drain the brake fluid from the front brake hydraulic
system (page 15-5).

Disconnect the brake hose by removing the oil bolt
and sealing washers.

Disconnect the front brake switch connectors.

MASTER CYLINDER HOLDER

Remove the master cylinder holder bolts, holder
and master cylinder.

7
“

NECTORS

CON

Remove the pivot nut, bolt and brake lever.

Remove the screw and brake switches. PIVOT BOLT SCREW

BRAKE LEVER

PIVOT NUT SWITCHES

Remove the boot from the master cylinder and mas-

ter piston. BOOT




BRAKE SYSTEM

Do not allow the
piston cup lips to
turn inside out.

Be certain the snap
ring is firmly seated
in the groove.

Remove the snap ring using the special tool. SNAP RING PLIERS SNAP RING

TOOL:
Snap ring pliers 07914-SA50001

Remove the master piston and spring.
Remove the oil seal

MASTER CYLINDER

Clean the master cylinder, reservoir and master pis-

ton in clean brake fluid. / SPRING
INSPECTION PISTON CUPS
Check the master cylinder and master piston for

scoring, scratches or damage. 5’!,( :

Check the piston cups and oil seal for wear, deterio-
ration or damage.

OIL SEAL MASTER PISTON
ASSEMBLY
Coat the master piston, piston cups and oil seal with
clean DOT 4 brake fluid. MASTER CYLINDER

Install the oil seal into the master cylinder.
Install the spring onto the piston end.

/ SPRING
Install the spring and master piston into the master ‘
cylinder. PISTON CUPS

*t 2”'//

OIL SEAL MASTER PISTON
Install the snap ring into the groove in the master
cylinder using the special tool. SNAP RING PLIERS SNAP RING
TOOL:
Snap ring pliers 07914-SA50001




BRAKE SYSTEM

Align the mating
surface of the mas-
ter cylinder and
holder with the lug
on the throttle
housing.

Install a new boot into the master cylinder and the
groove in the piston

Apply silicone grease to the brake lever pivot-to-
master piston contact area.

Apply silicone grease to the brake lever pivot bolt
sliding surface. /@ PIVOT BOLT SCREW

Install the pivot bolt and tighten it.
TORQUE: 1 N-m (0.1 kgf-m, 0.7 Ibf-ft) BRAKELEVER
Install the pivot nut and tighten it.

TORQUE: 5.9 N-m (0.6 kgf-m, 4.4 Ibf-ft)

Install the brake light switch and tighten the screw.

TORQUE: 1.2 N-m (0.12 kgf-m, 0.9 Ibf-ft)

PIVOT NUT SWITCHES

Install the front brake master cylinder and holder ul |Pn
with the "UP" mark facing up. Tighten the upper bolt MASTER CYLINDER LR MARK
first, then tighten the lower bolt. /

Connect the front brake light switch connectors.

-
CONNECTORS HOLDER

Rest the brake hose joint between the stoppers on
the master cylinder.

Connect the brake hose with the oil bolt and new
sealing washers, and tighten the oil bolt.

TORQUE: 34 N-m (3.5 kgf-m, 25 Ibf-ft)

Fill and bleed the front brake hydraulic system
(page 15-5).




BRAKE SYSTEM

FRONT BRAKE CALIPER
DISASSEMBLY

Drain the brake fluid from the front brake hydraulic
system (page 15-5).

Remove the two bolts and guard plate.

Disconnect the brake hose from the brake caliper by - J SEKLING
removing the oil bolt and sealing washer. WASHERS

Loosen the two caliper pin bolts. CALIPER PIN BOLTS

Remove the two mounting bolts and brake caliper

assembly.
"N~ CALIPER
MOUNTING BOLTS ASSEMBLY
Remove the two caliper pin bolts and separate the CALIPER BODY PADS

caliper bracket from the caliper body.
Remove the brake pads.

BOLTS CALIPER BRACKET
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BRAKE SYSTEM

Remove the bracket pin, boot and pad springs from BRACKET PIN AND BOOT  PAD SPRINGS

the caliper bracket.
Remove the caliper pin and boot from the caliper
body.
| IL CALIPER PIN

AND BOOT
Place a shop towel over the piston.

Do not use high Position the caliper body with the piston down and
pressure air or bring  apply small squirts of air pressure to the fluid inlet
the nozzle too close to remove the piston.

tothe inlet.  gemove the caliper piston boot.

Be careful not to  Push the piston seal in and lift it out.
damage the piston

3 Clean the boot and seal grooves, caliper cylinder,
sliding surface

and piston with clean brake fluid.

PISTON SEAL
INSPECTION

Check the caliper cylinder and piston for scoring,

scratches or damage. PISTON SEAL

CALIPER PISTON

CALIPER CYLINDER /

PISTON BOOT




BRAKE SYSTEM

ASSEMBLY

CALIPER BRACKET

BRAKE PADS
PAD SPRINGS

CALIPER
PISTON

PISTON BOOT BRACKET PIN BOOT

Coat new piston seal with clean brake fluid and
install it into the seal groove in the caliper cylinder.

Apply silicone grease to the inside of a new piston
boot and install it into the caliper cylinder groove
properly.

Coat the caliper piston with clean brake fluid and
install them into the caliper cylinder with the open
side toward the pads, and install the piston boot
into the piston groove properly.

Install the pad springs onto the caliper body as
shown.

Apply silicone grease to the insides of new pin
boots.

Install the caliper pin boot and pin into the caliper
body.

Install the bracket pin boot and pin into the caliper
bracket.

CALIPER PIN BOOT ﬁ
W

S

CALIPER PIN

CALIPER BODY

PISTON SEAL

BRACKET PIN

@ PISTON

e
PISTON SEAL

) ]

_——

_ S PISTON BOOT g!
/ﬁ BOOTS @®  CALIPER BRACKET

-

CALIPER BODY PAD SPRINGS




BRAKE SYSTEM

Install the brake pads onto the caliper bracket.
Install the caliper body onto the bracket. CALIPER-BODY PADS
Loosely install the caliper pin bolts.

\

BOLTS CALIPER BRACKET

Install the brake caliper assembly onto the knuckle |3
with new mounting bolts, and tighten the bolts. '

CALIPER PIN BOLTS
TORQUE: 44 N-m (4.5 kgf-m, 32 Ibf-ft)
Tighten the caliper pin bolts.

TORQUE: 23 N-m (2.3 kgf-m, 17 Ibf-ft)

CALIPER
ASSEMBLY

Connect the brake hose with the oil bolt and new . N
sealing washers while inserting the stopper pin into \?‘f:SL}I-{I\IJEgS g
the hole in the caliper body. P

Tighten the oil bolt.

TORQUE: 34 N-m (3.5 kgf-m, 25 Ibf-ft)

Install the guard plate with new bolts and tighten
the bolts securely.

Fill and bleed the front brake hydraulic system
(page 15-5).

-/
GUARD PLATE

15-14



BRAKE SYSTEM

REAR BRAKE DRUM/SHOES

BRAKE DRUM REMOVAL
Remove the right rear wheel (page 14-6). WHEEL HUB HUB NUT

Remove the following:
- cotter pin

- hub nut

- wheel hub

— cover bolts
— brake drum cover

— O-ring
— brake drum

BRAKE DRUM

— dust seals from the wheel hub and brake drum DUST SEALS

15-15



BRAKE SYSTEM
INSPECTION

Measure the brake drum 1.D.

SERVICE LIMIT: 181.0 mm (7.1 in)

DISASSEMBLY

Always replace the Remaove the following:
brake shoes in

i cotter pins
S

setting plate
— brake shoes
- springs

SHOE SPRINGS

BRAKE SHOES SETTING PLATE

adjusting nuts
joint pins
springs

brake cables

CABLES  JOINT PINS

- nut and bolt

- brake arm

— wear indicator
— return spring
- brake cam

- felt seal

— dust seal

I~ INDICATOR
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BRAKE SYSTEM

ASSEMBLY

Apply grease to the lips of a new brake cam dust
seal and install it with the flat side facing toward the
brake arm until it is fully seated.

BRAKE CAM

Apply grease to the brake cam spindle and install it.

Apply engine oil to the felt seal and install it over
the brake cam.

Install the return spring by aligning its end with the
hole.

Install the wear indicator by aligning its wide teeth
with the wide groove.

Install the brake arm by aligning the punch marks.

Install the pinch bolt from the punch mark side and
the nut, and tighten it.

TORQUE: 20 N-m (2.0 kgf-m, 15 Ibf-ft)

Hook the return spring end to the brake arm.




BRAKE SYSTEM

Do not get grease
onto the shoe
linings.

Install the cotter
pins from the front
side.

Do not get grease
to the brake drum
and shoes.

Install the brake cables into the cable holders on the
brake panel (upper holder for parking brake cable
and lower holder for pedal brake cable).

Install the cable springs onto the cables and the
joint pins into the brake arm. Connect the brake
cables to the brake arm with the adjusting nuts.

Apply grease to the anchor pins and brake cam slid-
ing surfaces.

Assemble the brake shoes and springs so that the
spring ends are facing outside as shown and install
the assembly onto the brake panel.

Install the setting plate with the chamfered side fac-
ing toward the brake shoe and secure it with new
cotter pins.

BRAKE DRUM INSTALLATION

Apply molybdenum disulfide grease to the axle
spline.

Install the brake drum onto the axle.

Coat a new O-ring with grease and install it into the
groove in the brake panel.

Apply grease to a new dust seal lips and install it
into the drum cover using the special tool.

TOOL:
Qil seal driver 07965-MC70100

CABLES  JOINT PINS

G

BRAKE DRUM

OIL SEAL DRIVER
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BRAKE SYSTEM

Install the drum cover and tighten the six bolts.

DRUM COVER

Apply molybdenum disulfide grease to a new dust T
seal lips and install it into the wheel hub with the WHEE sl
flat side facing in until it is fully seated. f

Install the wheel hub onto the axle.

Install the hub nut and tighten it to the specified
torque and further tighten until its grooves align
with the cotter pin hole.

TORQUE: 137 N-m (14 kgf-m, 101 Ibf-ft)

Install a new cotter pin.

Install the right rear wheel (page 14-6).
Adjust the rear brake (page 4-18).

REAR BRAKE PEDAL

REMOVAL

Remove the right center mud guard (page 3-6). ‘ . RETURhTéPhING 7
Remove the following: \ ; .

- bolt ;

- rear brake light switch stay with the switch

— return spring
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BRAKE SYSTEM

~ cotter pin BRAKE CABLE §
- washer

- brake pedal
- brake cable

COTTER PIN

— dust seals

INSTALLATION

Apply grease to new dust seal lips and install them
with the flat side facing out.

Apply grease to the groove in the pivot shaft.

Connect the bral_(e cable to the pedal and install the BRAKE_CA_BE :
pedal onto the pivot shaft. y

Install the washer and a new cotter pin.

Install the return spring as shown. RETURN-éPhING <
/ K 'r‘-'t,"l'h

7

Hook the rear brake light switch spring to the pedal
and install the switch stay onto the frame with a
new bolt.

Install the right rear mud guard (page 3-6).
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FRONT DRIVING MECHANISM (FM/FE models)

SYSTEM COMPONENTS

44 N-m (4.5 kgf-m, 32 Ibf-ft)

44 N-m (4.5 kgf-m,

32 Ibf.ﬂ} %\

7Nem <o.7m5\ '

5.2 Ibf-ft) l \{\)
LN
ol

10 N-m {1.0 kgf-m,

-‘/

10 N-m (1.0 kof-m,
7 Ibfft)

10 N-m (1.0 kgf-m,
7 Ibf-ft)

22 N'm (2.2 kgf-m, 16 |bf-ft)




FRONT DRIVING MECHANISM (FM/FE models)

SERVICE INFORMATION

GENERAL

* Perform the gear contact pattern and backlash inspection whenever you replace the bearings, gears or gear case. The
extension lines from the gear engagement surfaces should intersect at one point,

* Protect the gear case with a shop towel or soft jaws while holding it in vise. Do not clamp it too tight as it could damage
the gear case.

* When using the lock nut wrench, use a deflecting beam type torque wrench 20 inches long. The lock nut wrench
increases the torque wrench’s leverage, so the torque wrench reading will be less than the torque actually applied to the
lock nut. The specification given is the actual torque applied to the lock nut, not the reading on the torque wrench. Do
not overtighten the lock nut. The specification later in the text gives both actual and indicated.

* Replace the ring and pinion gears as a set.

* Replace the cam followers (12 pieces) as a set, and the cam followers, face cams and differential housing halves as an
assembly if the face cam or differential housing is faulty.

SPECIFICATIONS
Unit: mm {in)
ITEM STANDARD SERVICE LIMIT
Front Qil capacity After draining 185 em® {6.3 US oz, 6.5 Imp oz) -
differential After disassembly | 230 cm® (2.8 US oz, 8.1 Imp oz} -
Recommended ail Hypoid gear oil SAE # 80 -
Gear backlash 0.05 - 0.25 (0.002 - 0,.010) 0.4 (0.02)
Backlash difference - 0.2 (0.01)
Slip torque 1417 N-m (1.45 - 1.75 kgf-m, 12 N-m (1.2
10 - 13 Ibf-ft) kgf-m, 9 Ibf-ft)
Face cam-to-housing distance 3.3-3.7{0.13-0.15) 3.3(0.13)
Differential ring gear depth 6.55 — 6.65 (0.2568 - 0.262) 6.55 (0.258}
Cone spring free height 2.8 (0.11) 2.6 (0.10)

TORQUE VALUES

Differential ring gear holt

Front final gear case cover bolt (10 mm}
Front final gear case cover bolt (8 mm)
Front final clutch boit

Front final gear mounting bolt {10 mm)
Front final gear mounting nut (10 mm)
Final gear mounting nut {8 mm)

Front vehicle speed sensor bolt

Rear vehicle speed sensor bolt

Clutch cover stay bolt

Front final clutch cover bolt

49 N-m (5.0 kaf-m, 36 |bf-ft)
49 N'm (5.0 kgf-m, 36 Ibf-ft)
26 N-m (2.5 kgf-m, 18 Ibf-ft)
26 N-m (2.5 kgf-m, 18 Ibf-ft)
44 N-m {4.5 kgfm, 32 |bfft)
44 N-m (4.5 kgf-m, 32 Ibf-ft)
22 N-m (2.2 kgf-m, 16 Ibf-ft)
10 N-m (1.0 kgf-m, 7 Ibf-ft}

10 N-m (1.0 kgf-m, 7 Ibf-ft}

10 N-m {1.0 kgf-m, 7 |bf-ft)

7 N-m (0.7 kgf-m, 5.2 Ibf-ft)

ALOC balt: replace with a new one.
Apply locking agent to the threads.

ALOC balt: replace with a new one.

Lock nut: replace with a new one.




FRONT DRIVING MECHANISM (FM/FE models)

TOOLS

Attachment, 20 mm L.D.

07746-0020400
Pilot, 15 mm

07746-0040300

Universal bearing puller

07631-0010000

or equivalent commercially

available in U.S.A.

r, 30 mm

-8830300

Bearing remove

07936

, 30 mm I.D.

Attachment, 22 x 24 mm

07746-0010800
Attachment

07746-0030300

07749-0010000

Driver

Remover handle
07936-3710100

Attachment, 52 x 55 mm

07746-0010400
Driver, 40 mm I.D,
07746-0030100

Pilot, 28 mm
07746-0041100

Remaver weight
07741-0010201

-3710200

or 07936-371020A or 07936

{U.S.A. only}

16-4



FRONT DRIVING MECHANISM (FM/FE models)

Bearing remaver, 15 mm
07936-KC10500

Remover shaft, 15 mm Remover head, 16 mm
07936-KC10100 07936-KC10200

Bearing clip compressor, 256 mm
070ME-HN8A100

Differential inspection tool Press attachment
07KMK-HC50101 07LME-GE20100

or 07KMK-HC5010A (U.S.A. only)




FRONT DRIVING MECHANISM (FM/FE models)

TROUBLESHOOTING

Consistent noise during cruising

Qil level too low

Foreign matter contaminating gear oil

Worn or damaged bearing

Worn or damaged ring gear and pinion gear

Defarmed ring gear or differential case

Improper tooth contact between ring gear and pinion gear

¢ & & 00

Gear noises while running

+ Qil level too low

* Foreign matter cantaminating gear oil

» Chipped or damaged gears

* |Improper tooth contact between ring gear and pinion gear

Gear noises while coasting
* Damaged or chipped gears

Abnormal noises when turning

e Worn or damaged ring gear bearing

¢ Worn or damaged face cam and cam followers
s Worn or damaged differential housing grooves
* Worn cone spring or shim

Abnormal noises at start or during acceleration

+ Excessive backlash between ring gear and pinion gear
* Worn differential splines

* Loose fasteners

* Worn cone spring or shim

Qil leak

¢ 0il level too high

* Clogged breather

+ Damaged seals

+ Loose case cover bolt

Overheating
+ Qil level too low
» |nsufficient backlash between ring gear and pinion gear
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FRONT DRIVING MECHANISM (FM/FE models)

FRONT DRIVE SHAFT
REMOVAL

it is not necessary Remove the knuckle (page 13-14)

to remove the
splash guard.

To prevent damage Hold the inboard joint of the drive shaft and tug

to the differential oil  firmly to force the stopper ring on the inboard joint

seal, hold the end past the groove while prying with a screw-

inboard joint hori- driver.

zontal until the drive
shaft is clear of the
differential

y :
INB OAMI NT

Remove the stopper ring from the inboard joint.

STOPPER RING

DISASSEMBLY/INSPECTION

Check the boots for cuts or other damage. BOOTS
Check the drive shaft joints for excessive play or
noise by moving the joints in a circular direction.

If the outboard joint seems to be worn or damaged,
the drive shaft must be replaced.

NOTE:

* To replace the outboard boot, first remove the
inboard boot as described in following steps.
Then remove bands and the outboard boot off
the inboard end of the shaft.

* The outboard joint can not be disassembled.

OUTBOARD JOINT INBOARD JOINT

Replace the bands Bend up the lock tabs and raise the band end to
with new ones loosen the boot bands on the inboard side.
whenever remov- Remove boot band B.
ing them.

BAND C BAND B

Remove the boot from the inboard joint.

INBOARD BOOT TABS, BAND ENDS
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FRONT DRIVING MECHANISM (FM/FE models)

Remove the following:

- stopper ring
- inboard joint

— snapring

- bearing

— inboard boots
- boot band C

Replace these com- Check the following for wear or damage.
ponents as an

rin
assembly beari g.cage

race
- steel balls
- inboard joint

Remove the following:

- shaft boot band
- outboard boot band
— outboard boot

INBOARD JOINT

STOPPER RING

INBOARD BOOT SNAP RING

BEARING

INBOARD JOINT

STEEL BALLS

BEARING CAGE  BEARING RACE

OUTBOARD BOOT BAND  OUTBOARD BOOT

SHAFT BOOT BAND
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ASSEMBLY

DRIVE SHAFT

INBOARD JOINT OUTBOARD BOOT

OUTBOARD JOINT

5 |
Q((Q D¢ C‘(

| . e
/? @' Ny

INBOARD BOOT BAND C OUTBOARD BOOT BAND

The outboard boot is large and the inboard boot is

small. Do not interchange them. OUTBOARD BOOT INBOARD BOOT

Note the installation direction of the boot bands.
Forward rotation direction

BOOT BAND

Viewed from the outboard side




FRONT DRIVING MECHANISM (FM/FE models)

Pack the outboard joint with 40 — 60 g of specified

NKG205 OUTBOARD BOOT
grease. /'@l (40 - 60 g)
SPECIFIED GREASE: NKG205 (KYODO YUSHI) N
Install the following: INBOARD BOOT ~

- outboard boot

- new shaft boot band
- new band C

- inboard boot

Do not tighten the bands at this time. \

SHAFTBOOT
@ eaNDC  panp @
Install the bearing with the small O.D. facing to the
drive shaft. SNAP RING

Install the snap ring with the chamfered side facing
to the bearing.

BEARING

Pack the inboard joint with 55 - 75 g of specified

grease. /@I

SPECIFIED GREASE: NKG106 (KYODO YUSHI)

NKG106 INBOARD JOINT

(55-75g)

Install the inboard joint over the bearing.
Install the stopper ring into the groove in the
inboard joint properly.

Adjust the length of the drive shaft to the figure
given below.

DRIVE SHAFT LENGTH: Left: 363.2 mm (14.30 in)
Right: 383.0 mm (15.08 in)
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See page 16-9 for Install the shaft boot band and a new outboard boot
band installation band onto the outboard boot.
direction. Bend down the band end and secure it with the lock
tabs. Tap the lock tabs with a plastic hammer.

LOCK TABS SHAFT BOOT BAND

Install band C and a new band B onto the inboard
boot. BAND C BAND B gj’
Bend down the band end and secure it with the lock
tabs. Tap the lock tabs with a plastic hammer.

LOCK TABS
INSTALLATION

Install a new stopper ring into the groove in the
inboard joint spline.

STOPPER RING @}

Be careful not to Install the drive shaft by holding the inboard joint
damage the oil seal until the stopper ring seats in the groove of the
in the differential differential.

gearcase: mMake sure that the stopper ring is seated properly

by pulling on the inboard joint lightly.
Install the knuckle (page 13-19)

R
INBOARD JOINT
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FRONT DRIVING MECHANISM (FM/FE models)
FRONT FINAL DRIVE REMOVAL

Drain the differential oil (page 4-15).

Remove the following:

- left side cover (page 3-5)

— both inner fenders (page 3-7)

- carry pipe guard (page 3-8)

- left drive shaft (page 16-7)

- two bolts, guard plate, front speed sensor and O-
ring

— two bolts and final clutch cover

- rear speed sensor and front final clutch wires =

from the clamp CONNECTOR CLAM

- three bolts, clutch cover stay, rear speed sensor
and O-ring

Disconnect the front final clutch 2P connector.

Disconnect the front final gear breather hose.




FRONT DRIVING MECHANISM (FM/FE models)

Remove the following: v BOLT 2 mm NUT

- 8 mm mounting nut and bolt
- two 8 mm bolts and mounting bracket

— 10 mm mounting nut, bolt and spacer

o 8

10 mm BOLT | 4 10 mm NUT_

- 10 mm mounting bolt

Move the front final gear assembly forward.

Pull the propeller shaft joint out of the output shaft
of the engine.

Remove the O-ring from the output shaft.
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FRONT DRIVING MECHANISM (FM/FE models)

Remove the boot band and propeller shaft boot BF Ay
from the outer ring of the front final clutch. PROPELLER SHAFTBOOT

OUTER RING

Pull the propeller shaft to force the stopper ring past
the groove in the outer ring and remove it.

Remove the stopper ring from the propeller shaft.

STO-FTI:rER RING

Separate the right drive shaft from the front final
gear.

Remove the front final gear assembly from the
frame.
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FRONT DRIVING MECHANISM (FM/FE models)
FRONT FINAL GEAR DISASSEMBLY/
INSPECTION

PROPELLER SHAFT INSPECTION
Remove the boot band and boot from the propeller PROPELLER SHAFT  BAND

shaft joint and remove the propeller shaft joint and
spring. ; i

BOOT PROPELLER SHAFT JOINT

Check the splines of the propeller shaft and joint for BOOTS RUBBER SEAL

wear or damage.
If they are damaged, check the splines of the output
shaft and outer ring.
Check the rubber seals for fatigue or damage.
Check the boots for cuts, deterioration or damage.
RUBBER SEAL

SPRING

OPERATION CHECK

Install an 8 mm nut onto the pinion gear. PINION GEAR

Turn the 8 mm nut and check the pinion gear turns
smoothly and quietly without binding.

If the pinion gear does not turn smoothly or quietly,
the pinion gear, ring gear and/or bearing may be
damaged or faulty. They must be checked after dis-
assembly; replace them if necessary.
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BACKLASH INSPECTION

Hold the pinion gear with the special tools.

Set the final gear case into a jig or vise with soft
jaws.

Install the differential inspection tool into the right
side of the final gear.

TOOL:

Differential inspection tool 07KMK-HC50101 or
07KMK-HCS010A
{U.S.A. only)

Set a horizontal type dial indicator on the ring gear
through the filler hole. _
Turn the ring gear back and forth to read backlash.

STANDARD: 0.05 - 0.25 mm {0.002 - 0.010 in)
SERVICE LIMIT: 0.4 mm {0.02 in)

Remove the dial indicator. Turn the ring gear 120°
and measure backlash. Repeat this procedure once
more.

Compare the difference of the three measurements,

SERVICE LIMIT: 0.2 mm (0.01 in)

If the difference in measurements exceeds the ser-
vice limit, it indicates that the bearing is not
installed squarely, or the case is deformed.

Inspect the bearings and case.

If the backlash is excessive, replace the ring gear left
side shim with a thinner one,

If the backlash is too small, replace the ring gear left
side shim with a thicker one.

The backlash is changed by about 0.06 mm {0.002
in) when the thickness of the shim is changed by
0.10 mm {0.004 in}.

NOTE:

* Twenty-three different thickness shims are avail-
able from the thinnest (0.50 mm thickness: A)
shim to the thickest {1.60 mm thickness: W) in
intervals of 0.0% mm.

Ring gear shims:

A: {thinnest}: 0.50 mm {0.020 in}
K: {standard): 1.00 mm (0.039 in)
W: (thickest): 1.60 mm [0.063 in)

Change the right side shim as follows: If the left
shim was replaced with a 0.10 mm (0.004 in) thicker
shim, replace the right shim with one that is 0.10
mm {0.004 in) thinner.

RIGHT SHIM

LEFT SHIM
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DIFFERENTIAL REMOVAL

Loosen the six cover bolts in a crisscross pattern in
several steps and remove them.

CASE COVER

Pry the final gear case cover at the points as shown
by using a screwdriver and remove it.
Remove the case cover and O-ring.

PRYING POINTS BOLTS

Remove the differential assembly and shims. DIFFERENTIAL ASSEMBLY

BEARING INSPECTION

Turn the inner race of each bearing in the gear case
and case cover with your finger. The bearings
should turn smoothly and quietly. Also check that
the bearing outer race fits tightly in the case or
cover,

BEARING et

GEAR TOOTH CONTACT PATTERN
CHECK

Apply thin coat of Prussian Blue to the pinion gear
teeth for a tooth contact pattern check. LEFT SHIM

Install the ring gear shims onto the differential
assembly.




FRONT DRIVING MECHANISM (FM/FE models)

It is important to
turn the pinion gear
while tightening the

bolts. If the ring
gear shim is too
thick, the gears will
lock after only light
tightening

Install the differential assembly into the gear case.

Install the case cover and tighten the bolts in several
steps until the cover evenly touches the gear case.

Then, while rotating the pinion gear, tighten the
bolts to the specified torque in a crisscross pattern
in several steps.

TORQUE: 10 mm bolt: 49 N-m (5.0 kgf-m, 36 Ibf-ft)
8 mm bolt: 25 N-m (2.5 kgf-m, 18 Ibf-ft)

Rotate the ring gear several times in both directions
of rotation.

Check the gear tooth contact pattern through the oil
filler hole.

The pattern is indicated by the Prussian Blue
applied to the pinion.

Contact is normal if the Prussian Blue is transferred
to the approximate center of each tooth, but slightly
to the heel side and to the flank side.

If the patterns are not correct, remove and change
the pinion shim with one of an alternate thickness.

Replace the pinion shim with a thicker one if the
contact pattern is too high, toward the face.

DIFFERENTIAL ASSEMBLY

10 mm BOLTS

RIGHT SHIM

FACE 7

Drive side Coast side

TOE

.t FACE
S

_ FLANK FLANK
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FRONT DRIVING MECHANISM (FM/FE models)

Replace the pinion shim with a thinner one if the
contact pattern is too low, toward the flank.

The pattern will shift about 0.5 - 1.0 mm (0.02 - 0.04
in) when the thickness of the shim is changed by
0.12 mm (0.005 in).

NOTE:

e Fifteen different thickness shims are available
from the thinnest (1.64 mm thickness: A) shim to
the thickest (2.48 mm thickness: O) in intervals of
0.06 mm.

Pinion gear shims:

A: (thinnest): 1.64 mm (0.065 in)
G: (standard): 2.00 mm (0.079 in)
O: (thickest): 2.48 mm (0.098 in)

For pinion shim replacement, see page 16-22 and
page 16-26.

DIFFERENTIAL INSPECTION

Install the inspection tools into both sides of the
differential.

TOOL:

Differential inspection tool 07KMK-HC50101 or
07KMK-HC5010A
(U.S.A. only)

Hold the flat surface of the tool with a bench vise.
Attach a torque wrench to the other tool and mea-
sure the limited slip torque.

STANDARD:
14 - 17 N-m (1.45 - 1.75 kgf-m, 10 - 13 Ibf-ft)
SERVICE LIMIT: 12 N-m (1.2 kgf-m, 9 Ibf-ft)

If the slip torque is out of specification, disassemble
the differential and perform the components inspec-
tion (page 16-20} since the differential may be
faulty.

DIFFERENTIAL DISASSEMBLY

Remove the ten bolts, then place the differential
assembly with the ring gear side up.

TOO LOW: PINION GEAR SHIM

>
FLANK ‘ = 2 pLank
Drive side Coast side

DIFFERENTIAL

INSPECTION
TOOLS

BOLTS RING GEAR
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Remove the following:

- ring gear
- cone spring
- shim

- face cam

- six cam followers A and six cam followers B
— face cam

DIFFERENTIAL COMPONENTS
INSPECTION
RING GEAR

Check the sliding surface of the ring gear for dam-
age or discoloration.

Measure the depth of the ring gear from the mating
surface as shown.

SERVICE LIMIT: 6.55 mm (0.258 in)

RING GEAR

SIDE CONE SPRING

SHIM

CAM FACE

CAM FOLLOWERS AAND B CAM FACE
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FRONT DRIVING MECHANISM (FM/FE models)

DIFFERENTIAL HOUSING/FACE CAM/
CAM FOLLOWER

If the differential  Check the sliding surface and grooves of the hous-
housing or face ing for damage or discoloration.
cam are faulty,
replace the
differential as an
assembly.

DIFFERENTIAL HOUSING

Replace the cam Check the shim, face cams and followers for CAM FACE
followers as a set damage.
(12 pieces)

L 4
Ao

CAM FOLLOWERS

Temporarily assemble the differential housing, face

cams and cam followers (page 16-27). 1.47 kN (150 kgf)
Measure the height of the face cam from the hous-
ing mating surface as shown while applying a load
of 1.47 kN (150 kgf) to the face cam boss using a

hydraulic press.
SERVICE LIMIT: 3.3 mm (0.13 in)

If the height is less than the limit, replace the differ- I
ential as an assembly.

SIDE CONE SPRING

Check the spring for damage.
Measure the height of the cone spring.

SERVICE LIMIT: 2.6 mm (0.10 in)




FRONT DRIVING MECHANISM (FM/FE models)
PINION GEAR REMOVAL

Remove the three bolts and front final clutch assem-
bly from the differential.

Remove the O-ring from the final clutch assembly.

BOLTS FINAL CLUTCH ASSEMBLY

Drive the pinion gear from the final clutch case by
tapping its shaft from the outer ring side.

OUTER RING  FINAL CLUTCH CASE

SHAFT PINION GEAR

BEARING REMOVER |

Heat the final clutch case to about 100°C (212°F),

Remove the pinion gear bearing from the final
clutch case using the special tools.

TOOLS:

Bearing remover, 30 mm 07936-8890300
Remover handle 07936-3710100
Remover weight 07741-0010201 or

07936-371020A or
07936-3710200
(U.S.A. only)

FRONT FINAL GEAR CASE BEARING
REPLACEMENT

DIFFERENTIAL BEARING

Remove the oil seals from the final gear case and
cover.

Drive the differential bearings out of the case and
cover.

OIL SEAL
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Drive the bearings into the final gear case and

BN DRIVER
TOOLS:

Driver 07749-0010000

Attachment, 52 x 55 mm 07746-0010400

Pilot, 28 mm 07746-0041100

Apply grease to new dust seal lips and install them
into the case and cover.

TOOL:
Attachment, 20 mm LD. 07746-0020400

PINION NEEDLE BEARING

Remove the stopper ring by rotating it until its end
appears in the access hole.

Bend up the end of the ring with a screwdriver.
Grasp the end of the ring with needle-nose pliers
and pull the stopper ring out through the access
hole.

Remove the oil filler cap.

Heat the gear case to about 80°C (176°F) and
remove the needle bearing, using the special tools.

TOOLS:

Bearing remover, 15 mm 07936-KC10500

- Remover shaft, 15 mm 07936-KC10100 / a3

- Bearing head, 15 mm 07936-KC10200 NEEDLE BEARING g™ ACCESS HOLE
Remover weight 07741-0010201 or

07936-371020A or
07936-3710200
(U.S.A. only)

Remove the bearing cage and bearings from the
inside of the pinion bearing to allow the special tool
to grip the bearing.
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Make sure the stop-
per ring stays in the
groove.

Install a new stopper ring into the groove in a new
bearing.

Install a new bearing into the compressor until the
bearing is flush with the end of the tool.

TOOLS:
Bearing clip compressor 070ME-HN8A100

Place the driver, attachment and pilot on the top of
the bearing and tape the driver to the compressor.

TOOLS:

Driver 07749-0010000
Attachment, 22 x 24 mm 07746-0010800
Pilot, 15 mm 07746-0040300

Place the bearing and tool assembly into a freezer
for at least 30 minutes.

Heat the gear case to 80°C (176°F).

Remove the bearing and tool assembly from the
freezer and drive the bearing into the gear case
using the special tools.

Only strike the driver once. If you strike it more than
once, the ring may slip out of the groove, If this hap-
pens, remove the ring and bearing, and install a
new ring.

Make sure the stopper ring is securely set in the
groove of the gear case.

COMPRESSOR

§
STOPPER RING $

NEEDLE BEARING @

DRIVER

COMPRESSOR

ATTACHMENT, PILOT STOPPER RING
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FRONT FINAL GEAR ASSEMBLY

RING GEAR SHIM DIFFERENTIAL BEARING PINION GEAR  PINION BEARING

CONE SPRING PINION SHIM
- NEEDLE BEARING
RING GEAR

10 mm BOLT

STOPPER RING
OIL SEAL

GEAR CASE

FRONT FINAL CLUTCH

OlLSEAL  O-RING

8 mm BOLT DIFFERENTIAL HOUSING

GEAR CASE COVER DIFFERENTIAL SHIM

RIGHT FACE CAM LEFT FACE CAM

DIFFERENTIAL BEARING
CAM FOLLOWERS

DIFFERENTIAL BEARING,

™ " 29x52x 12 mm
PINION BEARING,
6006 C5
\. .‘Q
— 1)
T
\_)b]rLtG
DIFFERENTIAL BEARING, Ll
29x52x 12 mm

NEEDLE BEARING,
16 x 25 x16 mm




FRONT DRIVING MECHANISM (FM/FE models)
PINION GEAR INSTALLATION

Install the shim and a new bearing onto the pinion
gear. PINION SHIM

NOTE:

* When the gear set, differential bearing, differen-
tial housing and/or final gear case has been
replaced, use a 2.00 mm (0.079 in) thick shim for
initial reference.

PINION GEAR

Drive the pinion bearing onto the pinion gear.

TOOL:
Driver, 40 mm 1.D. 07746-0030100 | o DRIVER
Attachment, 30 mm L.D. 07746-0030300
ATTACHMENT ~ .
i BEARING
PINION GEAR ;

Be careful notto Press the pinion gear/bearing assembly into the

damage the oil seal  front final clutch using the special tools. ATTACHMENT

lips in the final
clutch, TOOL:
Press attachment 07LME-GE20100
Universal bearing puller 07631-0010000

UNIVERSAL
BEARING PULLER

PINION GEAR/BEARING

— S O-RING @

Coat a new O-ring with grease and install it into the
groove in the front final clutch assembly.

/

FINAL CLUTCH ASSEMBLY
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Keep dust and dirt
out of the
differential housing.

Install the final clutch assembly onto the final gear.
Install new bolts and tighten them.

TORQUE: 25 N-m (2.5 kgf-m, 18 Ibf-ft)

DIFFERENTIAL ASSEMBLY

Install the face cam into the differential housing.

Install six cam followers A (rib) and six followers B
(flat) into the specified grooves in the housing by
two and two as shown.

HOUSING

Install the face cam onto the cam followers.

Measure the depth of the ring gear (page 16-20) and
the height of the housing-to-cam (page 16-21), and
record them.

Calculate the shim thickness using the equation
below. The correct shim is nearly this dimension.
A=B-C-16mm

A: New shim thickness
B: Recorded ring gear depth
C: Recorded cam height

CAM FACE
Select the shim and install it onto the face cam. SIDE CONE SPRING
Differential shims:
A: 1.3 mm (0.051 in) E: 1.7 mm (0.067 in)
B: 1.4 mm (0.055 in) F: 1.8 mm (0.071 in)

C: 1.5 mm (0.059 in) G: 1.9 mm (0.075 in)
D: 1.6 mm (0.063 in)

Install the cone spring with the concave side facing
up (ring gear side).
Install the ring gear.

RING GEAR SHIM
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Install new ring gear bolts and tighten them in a
crisscross pattern in several steps.

TORQUE: 49 N-m (5.0 kgf-m, 36 Ibf-ft)

Inspect the slip torque (page 16-19). If the slip
torque is out of specification, perform the shim
adjustment. Replace the differential assembly when
the replacement shim is changed by 0.3 mm or
more from the selected shim.

FRONT FINAL GEAR CASE ASSEMBLY

NOTE:

* When the gear set, bearing, differential housing
and/or front final gear case has been replaced,
check the tooth contact pattern (page 16-17) and
gear backlash (page 16-16).

Blow compressed air through the breather hole in
the front final case cover.

Install the proper ring gear shims onto the differen-
tial assembly.

Install the differential assembly into the front final
gear case.

Coat a new O-ring with grease and install it into the
gear case cover groove.

Install the cover over the gear case.

2

v

SHIMS

DIFFERENTIAL ASSEMBLY  CASE COVER

GEQR CASE

_ Sames O-RING @
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It is important to
turn the pinion
while tightening the
bolts. If the ring
gear shim is too
thick, the gears will
lock after only light
tightening.

Apply locking agent to the threads of the two 10 mm
bolts.

Install the two 10 mm bolts and four 8 mm bolts,
and tighten them several steps until the cover
evenly touches the case. Then, while rotating the
pinion gear, tighten the bolts to the specified torque
in a crisscross pattern in several steps.

TORQUE: 10 mm bolt: 49 N-m (5.0 kgf-m, 36 Ibf-ft)
8 mm bolt: 25 N-m (2.5 kgf-m, 18 Ibf-ft)

Make sure that the gear assembly rotates smoothly
without binding.

8 mm BOLTS
PROPELLER SHAFT ASSEMBLY/INSTALLATION

OUTERRING RUBBER
= _w RUBBER SEAL

— A\ 1 @:__ I

SPLINES MM W SPLINES  PROPELLER

(5-8g) (5-84q) SHAFT JOINT

19

bl

Apply molybdenum disulfide grease to the rubber

Seals. SPR'NG /@

Apply 5 - 8 g of molybdenum disulfide grease to the
propeller shaft joint splines. (5-8g)

Set the spring and propeller shaft joint onto the pro-
peller shaft.

RUBBER SEALS

O

PROPELLER SHAFT JOINT

Install the boot over the propeller shaft joint while BAND
compressing the spring.
Install the boot band into the boot groove.

BOOT PROPELLER SHAFT JOINT

16-29



FRONT DRIVING MECHANISM (FM/FE models)

FRONT FINAL DRIVE INSTALLATION

Place the differential into the frame. FRONT FINAL GEAR ASSEMBLY

Install the right drive shaft onto the front final gear Ry
in the same manner as on page 16-11. .\

Install a new stopper ring into the groove in the pro-
peller shaft.

=
QUTERRING  g70PPER RING @

Apply 5 - 8 g of molybdenum disulfide grease to the
front final clutch outer ring splines.

Install the propeller shaft assembly into the front
final clutch outer ring until the stopper ring seats in
the outer ring groove.

Make sure that the stopper ring is seated properly
by pulling on the propeller shaft lightly.

Install the propeller shaft boot over the outer ring ¥
securely and the boot band into the boot groove.

Coat a new O-ring with molybdenum disulfide
grease and install it into the groove in the output
shaft.

Apply molybdenum disulfide grease to the output
shaft splines.

PROPELLER
SHAFT JOINT

Move the front final gear assembly forward for max-
imum clearance between the propeller shaft joint
and output shaft.

Install the propeller shaft joint over the output shaft.

OQUTPUT SHAFT




FRONT DRIVING MECHANISM (FM/FE models)

Align the bolt holes in the differential and frame,
and install the 10 mm mounting bolt.

Install the spacer, 10 mm mounting bolt and a new
10 mm mounting nut.

RXS00F EY

Install the mounting bracket, 8 mm bolts, 8 mm
mounting bolt and nut.

Tighten the all mounting fasteners.

TORQUE: 10 mm: 44 N-m (4.5 kgf-m, 32 Ibf-ft)
8 mm: 22 N-m (2.2 kgf-m, 16 Ibf-ft)

Connect the front final gear breather hose.
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Coat a new O-ring with grease and install it onto the
rear speed sensor.

REAR SPEED SENSOR

Connect the front final clutch 2P connector and -
install it onto the clutch cover stay.
Install the rear speed sensor, sensor cover stay and
three bolts, and tighten the bolts.

TORQUE: 10 N-m (1.0 kgf-m, 7 Ibf-ft)

CONNECTOR  CLAMP

clutch wire.

Install the final clutch cover while hooking it to the
boss on the case, and install the two bolts and
tighten them.

TORQUE: 7 N-m (0.7 kgf-m, 5.2 Ibf-ft)

Coat a new O-ring with grease and install it onto the
front speed sensor.

AX5I0FES
G-152
G182
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FRONT DRIVING MECHANISM (FM/FE models)

Install the front speed sensor, guard plate and two
bolts, and tighten the bolts.

>
TORQUE: 10 N-m (1.0 kgf-m, 7 Ibf-ft) é

Install the following:

- left drive shaft (page 16-11)
- carry pipe guard (page 3-8)

- both inner fenders (page 3-7)
— left side cover (page 3-5)

Fill the differential with the recommended oil
(page 4-15).

FRONT SPEED SENSOR
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REAR DRIVING MECHANISM

SYSTEM COMPONENTS

54 N-m {6.5 kgf-m, 40 bf-ft)

137 N-m {14.0 kgf-m, 101 1bf-ft)

44 N'm (4.5 kgf-m,
32 |bf-ft)

44 N-m {4.5 kgf-m,
32 Ibf4t)

32 N-m (3.3 kgf-m, 32 bf-ft)
24 |bf#)

44 N-m (4.5 kgf-m,
32 Ibf-4t)




REAR DRIVING MECHANISM

SERVICE INFORMATION

GENERAL

Perform the gear contact pattern and backlash inspection whenever you replace the bearings, gears or gear case. The
extension lines from the gear engagement surfaces should intersect at one point.
* Protect the gear case with a shop towel or soft Jaws while holding it in vise. Do not clamp it too tight as it could damage

the gear case.

* When using the lock nut wrench, use a deflecting beam type torque wrench 20 inches long, The lock nut wrench
increases the torque wrench's leverage, so the torque wrench reading will be less than the torque actually applied to the
lock nut. The specification given is the actual torque applied to the lock nut, not the reading an the torque wrench. Do
not overtighten the lock nut. The specification |ater in the text gives hoth actual and indicated.

* Replace the ring and pinion gears as a set.

SPECIFICATIONS
Unit: mm {in}
ITEM STANDARD SERVICE LIMIT
Axle runout - 3.0{0.12}
Re_ar fina! Qil capacity After draining 75 cm®{2.6 US oz, 2.6 Imp 02) -
drive After disassembly | 100 em® (3.4 US oz, 3.5 Imp oz) -
Recommended oil Hypoid gear oil SAE # 80 -
Gear backlash 0.05 - 0.25 (0.002 - 0.010) 0.4 {0.02}
Backlash difference - 0.2(0.01)
Ring gear-to-stop pin clearance 0.3-0.6{0.01-0.02) -

TORQUE VALUES

Rear final gear pinion bearing lock nut

Rear final gear case cover bolt (10 mm)}
Rear final gear case cover bolt (8 mm})
Rear final gear case mounting nut
Axle housing nut

Skid plate bolt

Rear brake panel nut

Rear wheel hub nut

98 N'm (10.0 kgf-m, 72 Ibf-ft)

49 N-m (5.0 kgf-m, 36 |bf-ft)
25 N-m (2.5 kgf-m, 18 Ibf-ft)
54 N-m (5.5 kgf-m, 40 |bf-ft)
44 N-m (4.5 kgf-m, 32 Ibf-ft)
32 N'm (3.3 kgf-m, 24 |bf-ft}
44 N-m (4.5 kgf-m, 32 ibf-ft}
137 N-m (14.0 kgf-m, 101 |bf-ft}

Lock nut: replace with a new one,
Stake.

Apply locking agent to the threads.

Lock nut: replace with a new one
Lock nut: replace with a new one

Lock nut: replace with a new one
Castle nut: tighten to the specified
torque and further tighten until its
grooves align with the cotter pin hole.

-
o
W



REAR DRIVING MECHANISM

TOOLS

Attachment, 52 x 55 mm
07746-0010400

Attachment, 62 x 68 mm
07746-0010500

Attachment, 22 x 24 mm
07746-0010800

Pitot, 36 mm
07746-0040800

Pilot, 28 mm
07746-0041100

Filet, 14 mm
07746-0041200

Driver, 40 mm |.D,
07746-0030100

Attachment, 30 mm |.D.
07746-0030300

Driver
0774530010000

" Lock nut wrench, 30 x 64 mm
07916-MB00002

Pilot, 32 x 35 mm
07MAD-PRQ0200

@@

Puller shaft
07931-ME40000

or 07931-MEA4010B and
07931-HB3020A (U.S.A. only)




REAR DRIVING MECHANISM

Pinion puller base
07HMC-MM80110

X

Y

or 7ZHMC-MMBO11A {U.S.A. only)

Oil seal driver
07965-KE80200

or 07947-KA50100

N

Differential bearing clip compressor
07YME-HN4010A

Bearing remover, 14 mm
07WMC-KFG0100

Remover shaft, 16 mm
07936-KC10100

Remover weight
07741-0010201

or 07936-371020A or 07936-3710200
{U.S.A. only)

(il seal driver attachment
07JAD-PH80101

S)

Driver attachment
07LAD-PW50500

Pinion holder
07SMB-HM70200




REAR DRIVING MECHANISM

TROUBLESHOOTING

Excessive noise

+ Worn or scored ring gear shaft and axle
* Worn or scored pinion and splines

* Worn pinion and ring gears

* Excessive backiash between pinion and ring gears
* (il level too low

Wobbte or vibration in vehicle

* Axle not tightened properly
* Bent axle

Oil leak

¢ Qil level too high
Clogged breather
Damaged seals
Loose case cover bolt

-
[
»



REAR DRIVING MECHANISM

REAR AXLE REMOVAL

Remove the following:

- rear wheels (page 14-6)

- rear brake drum (page 15-15)
- adjusting nuts

- joint pins

- springs

- brake cables

Do not get grease breather hose
onto the brake shoe four nuts
linings. — brake panel assembly
- O-ring

— cotter pin
- hub nut
- left wheel hub

— three bolts
- skid plate

BRAKE CABLES JOINT PINS

O-RING BRAKE PANEL

NUTS BREATHER HOSE

LEFT WHEEL HUB AXLE NUT

COTTER PIN

SKID PLATE

17-7



REAR DRIVING MECHANISM

- left shock absorber lower mounting bolt
- four left axle housing nuts (discard them) LOWER MOUTING BOLT NUTS

- left axle housing
- O-ring

L4

/!
O-RING  LEFT AXLE HOUSING

- left side collar LEFT SIDE COLLAR

Remove the rear axle by driving the axle from the
left side using a rubber mallet.

\

REAR AXLE

INSPECTION
REAR AXLE

Set the axle in V-blocks and measure the axle
runout with a dial indicator.
Axle runout is 1/2 the total indicator reading.

SERVICE LIMIT: 3.0 mm (0.12 in)

17-8



REAR DRIVING MECHANISM

AXLE BEARING

Remove the dust seals from the axle housing and
brake panel.

Turn the inner race of each bearing with your finger.
The bearings should turn smoothly and quietly.
Also check that the bearing outer race fits tightly in
the housing or panel.

DUST SEALS
A\

AXLE BEARINGS

BEARING REPLACEMENT
AXLE HOUSING

Remove the dust seal and drive the axle bearing out

of the axle housing. DUST SEAL AXLE BEARING

Drive the bearing into the axle housing with the
sealed side facing down until it is 11.0 - 11.5 mm
(0.43 - 0.45 in) below the housing edge.

DRIVER

TOOLS:

Driver 07749-0010000
Attachment, 52 x 55 mm 07746-0010400
Pilot, 32 mm 07MAD-PR90200

ATTACHMENT PILOT

Apply grease to a new dust seal lips.
Install the dust seal with the metal plate side facing
up until it is flush with the housing end.

DRIVER

TOOLS:
Driver 07749-0010000
Attachment, 62 x 68 mm 07746-0010500

-
-
-

1 ——
&‘! DUST SEAL ATTACHMENT




REAR DRIVING MECHANISM

Support the bear-
ing housing section
of the brake panel
when installing.

REAR FINAL DRIVE REMOVAL

BRAKE PANEL

Remove the snap ring.
Drive the axle bearings out of the brake panel.

Drive the outer bearing (brake drum side) squarely
with the sealed side facing down until it is fully |
seated, then the inner bearing with the sealed side
facing up.

DRIVER

TOOLS:

Driver 07749-0010000
Qil seal driver attachment 07JAD-PH80100
Pilot, 28 mm 07746-0041100

Install the snap ring with the chamfered side facing
to the bearing securely.

Apply grease to a new dust seal lips.
Install the dust seal with the flat side facing up until
it is flush with the brake panel.

Drain the final gear case oil (page 4-14).
Remove the rear axle (page 17-7).

Remove the brake panel breather hose from the
clamps.

Support the swingarm and remove the right shock
absorber lower mounting bolt.

Remove the eight nuts, four bolts and right axle
housing.
Remove the O-ring from the rear final gear case.

RIGHT AXLE
HOUSING LOWER MOUNTING BOLT




REAR DRIVING MECHANISM

Disconnect the breather hose from the rear final

gear case. BREATHER HOSE

A

Remove the four nuts and rear final gear assembly
from the swingarm.
Remove the O-ring from the rear final gear case.

Remove the spring and rear drive shaft from the
swingarm.

SPRING

INSPECTION
REAR DRIVE SHAFT

Check the rubber seal for wear, deterioration or
damage.

Check the splines of the drive shaft for wear or
damage.

If the splines are damaged, check the pinion and
universal joint splines also.

RUBBER SEAL

Refer to page 14-8 “Swingarm” for universal joint
removal/installation.

Uy

SPLINES

REAR FINAL GEAR

Turn the pinion joint and check the pinion and ring

gears turn smoothly and quietly without binding. PINION JOINT

If the gears do not turn smoothly or quietly, the
gears and/or bearing may be damaged or faulty.
They must be checked after disassembly; replace
them if necessary.




REAR DRIVING MECHANISM

REAR FINAL GEAR DISASSEMBLY/
INSPECTION

BACKLASH INSPECTION

Remove the oil filler cap.

Install the special tool into the pinion joint, and set
the rear final gear assembly and tool in a vise as
shown.

TOOL:
Pinion holder 07SMB-HM70200

Install the rear axle into the rear final gear assem-
bly.

Set a horizontal type dial indicator on the ring gear
through the oil filler hole.

Turn the ring gear back and forth with the axle to
read backlash.

STANDARD: 0.05 - 0.25 mm (0.002 - 0.010 in)
SERVICE LIMIT: 0.4 mm (0.02 in)

Remove the dial indicator. Turn the ring gear 120°
and measure backlash. Repeat this procedure once
more.

Compare the difference of the three measurements.

SERVICE LIMIT: 0.2 mm (0.01 in)

If the difference in measurements exceeds the ser-
vice limit, it indicates that the bearing is not
installed squarely, or the case is deformed.

Inspect the bearings and case.

If the backlash is excessive, replace the ring gear
right side shim with a thinner one.

If the backlash is too small, replace the ring gear
right side shim with a thicker one.

Backlash changed by about 0.06 mm (0.002 in)
when thickness of the shim is changed by 0.12 mm
(0.005 in).

Ring gear shims:

A: 1.82 mm (0.072 in) F:2.12 mm (0.083 in))
B: 1.88 mm (0.074 in) G: 2.18 mm (0.086 in)
C: 1.94 mm (0.076 in)) H: 2.24 mm (0.088 in)
D: 2.00 mm (0.079 in) I: 2.30 mm (0.091 in)
E: 2.06 mm (0.081 in)

Change the left side shim as follows: If the right
shim was replaced with a 0.12 mm (0.005 in) thicker
shim, replace the left shim with one that is 0.12 mm
(0.005 in) thinner.

RING GEAR

RIGHT SHIM

LEFT SHIM




REAR DRIVING MECHANISM

REAR FINAL GEAR CASE
DISASSEMBLY

Loosen the eight cover bolts in a crisscross pattern
in several steps and remove them.

Pry the case cover at the prying points using a
screwdriver and remove it.

Remove the ring gear and shims.

BEARING INSPECTION

Turn the inner race of each bearing in the gear case
and case cover with your finger. The bearings
should turn smoothly and quietly. Also check that
the bearing outer race fits tightly in the case or
cover.

For ring gear bearing replacement, see page 17-17.

CASE COVER

BOLTS

PRYING POINTS

RING GEAR

RING GEAR BEARING

17-13



REAR DRIVING MECHANISM

Keep dust and dirt
out of the case and
cover.

It is important to
turn the pinion gear
while tightening the

bolts. If the ring

gear shim s too
thick, the gears will
lock after only light
tightening

GEAR TOOTH CONTACT PATTERN
CHECK

Clean sealing material off the mating surfaces of the
gear case and cover, being careful not to damage
them.

Apply thin coat of Prussian Blue to the pinion gear
teeth for a tooth contact pattern check.

Install the ring gear right shim onto the ring gear.

Install the ring gear with the shim into the gear case.
Install the ring gear left shim onto the ring gear.

Install the case cover and tighten the bolts in several
steps until the cover evenly touches the gear case.
Then, while rotating the pinion gear, tighten the
bolts to the specified torque in a crisscross pattern
in several steps.

TORQUE: 10 mm bolt: 49 N-m (5.0 kgf-m, 36 Ibf-ft)
8 mm bolt: 25 N-m (2.5 kgf-m, 18 Ibf-ft)

Remove the oil filler cap.

Rotate the ring gear several times in both directions
of rotation.

Check the gear tooth contact pattern through the oil
filler hole.

The pattern is indicated by the Prussian Blue
applied to the pinion gear.

Contact is normal if the Prussian Blue is transferred
to the approximate center of each tooth, but slightly
to the heel side and to the flank side.

If the patterns are not correct, remove and change
the pinion gear shim with one of an alternate thick-
ness.

Apply Prussian Blue RING GEAR

RIGHT SHIM

RING GEAR

LEFT SHIM

CASE COVER 10 mm BOLTS

8 mm BOLTS

NORMAL:

HEEL . F&*\

TOE
~..FACE_ , _ FACE
lT = A<
FLANK & FLANK
Drive Coast
side side




REAR DRIVING MECHANISM

Use a screwdriver
to pry the pinion
joint up by levering
against one of the
studs and the step
in the joint. Rotate
the joint in small
steps as you pry
the joint up.

Replace the pinion gear shim with a thicker one if )
the contact pattern is too high, toward the face. TOO HIGH: fiL{ PINION GEAR SHIM l
@) 4

=3
FACE |  FACE
o ot

Drive side Coast side

Replace the pinion gear shim with a thinner one if ]
the contact pattern is too low, toward the flank. TOO LOw: PINION GEAR SHIM
L%‘J

Vil

The pattern will shift about 0.5 - 1.0 mm (0.02 - IOL’%
e

0.04 in) when the thickness of the shim is changed 4_3,

by 0.12 mm (0.005 in).
Pinion gear shims: \ ™~
A: 1.64 mm (0.065 in) F: 1.94 mm (0.076 in) LQ —-———ﬁé}
B: 1.70 mm (0.067 in)  G:2.00 mm (0.079 in) L4
C: 1.76 mm (0.069 in) H: 2.06 mm (0.081 in) “
D: 1.82 mm (0.072 in) I1: 212 mm (0.083 in) l l
E: 1.88 mm (0.074 in) J: 2.18 mm (0.086 in) [ ‘3:_3
FLANK FLANK
For pinion shim replacement, see page 17-16. Diivedids Chastalde
PINION GEAR REMOVAL
Remove the pinion joint from the pinion gear by PINION JOINT

pulling it to force the stopper ring at the pinion gear
shaft end past the groove in the pinion joint.

STEP STUD

Remove the oil seal from the gear case. OIL SEAL

Remove the stopper ring and O-ring from the pinion
gear shaft.

17-15



REAR DRIVING MECHANISM

Be careful that Unstake the pinion bearing lock nut with a drill or
metal particles do grinder.
not enter the bear-
ing and the threads
of the case are not

LOCK NUT Unstake

damaged.
Remove the lock nut using the special tool. LOCK NUT WRENCH
TOOL:
Lock nut wrench, 30 x 64 mm 07916-MB00002
Install the special tools onto the pinion gear shaft PULLER SHAFT
and gear case.
TOOLS:
Puller shaft 07931-ME40000
Pinion puller base 07HMC-MM80110
or
U.S.A. only:
Puller shaft 07931-ME4010B
Special nut 07931-HB3020A
Pinion puller base 07HMC-MMB8011A
Pull the pinion assembly out from the gear case.
PULLER BASE
PINION GEAR BEARING AND SHIM
REPLACEMENT
Pull the pinion gear bearing from the shaft with a
commercially available bearing puller.
Remove the pinion gear shim.




REAR DRIVING MECHANISM

Install the shim and bearing onto the pinion gear. PINION GEAR BEARING

NOTE:

* When the gear set, ring gear bearing, and/or gear
case has been replaced, use a 2.00 mm (0.79 in)
thick shim for initial reference.

SHIM

Drive the bearing with the marked side facing up. DRIVER

TOOLS: s
Driver, 40 mm 1.D. 07746-0030100
Attachment, 30 mm I.D. 07746-0030300

ATTACHMENT

REAR FINAL GEAR CASE BEARING
REPLACEMENT
RING GEAR BEARING

Remove the oil seals from the gear case and cover.
Drive the bearings out of the gear case and cover. OlL SEAL BEARING

Drive new bearings into the gear case and cover. DRIVER

TOOLS:

Driver 07749-0010000
Attachment, 62 x 68 mm 07746-0010500
Pilot, 35 mm 07746-0040800

ATTACHMENT

17-17



REAR DRIVING MECHANISM

Make sure the stop-
per ring stays in the
groove

Apply grease to new oil seal lips.
Install each oil seal with the flat side facing out until
it is flush with the case or cover.

TOOLS:
Driver: 07749-0010000
Attachment, 52 x 55 mm 07746-0010400

PINION NEEDLE BEARING

Remove the stopper ring by rotating it until its end
appears in the access hole,

Bend up the end of the ring with a screwdriver.
Grasp the end of the ring with needle-nose pliers
and pull the stopper ring out through the access
hole.

Remove the oil filler cap.

Heat the gear case to 80°C (176°F) and remove the
needle bearing by using the special tools.

TOOLS:

Remover shaft, 15 mm 07936-KC10100

Bearing remover, 15 mm 07936-KC10200

Remover weight 07741-0010201 or
07936-371020A or
07936-3710200
(U.S.A. only)

Remove the bearing cage and bearings from the
inside of the pinion bearing to allow the special tool
to grip the bearing.

Install a new stopper ring into the groove in a new
bearing.

Install a new bearing into the compressor until the
bearing is flush with the end of the tool.

TOOLS:
Bearing clip compressor 070ME-HN8A100

Place the driver, attachment and pilot on the top of
the bearing and tape the driver to the compressor.

TOOLS:

Driver 07749-0010000
Attachment, 22 x 24 mm 07746-0010800
Pilot, 15 mm 07746-0040300

Place the bearing and tool assembly into a freezer
for at least 30 minutes.

Heat the gear case to 80°C (176°F).

Sy OIL SEAL @

Ny

STOPPER RING _ ACCESS HOLE

STOPPER RING g

COMPRESSOR  NEEDLE BEARING g




REAR DRIVING MECHANISM

Place the driver, attachment and pilot on the top of

the bearing and tape the driver to the compressor. DRIVER ‘ COMPRESSOR

TOOLS:

Driver 07749-0010000
Attachment, 22 x 24 mm 07746-0010800
Pilot, 15 mm 07746-0040300

Place the bearing and tool assembly into a freezer
for at least 30 minutes.

Heat the gear case to 80°C (176°F).

Remove the bearing and tool assembly from the
freezer and drive the bearing into the gear case

using the special tools. B STOPPER RING

Only strike the driver once. If you strike it more than
once, the ring may slip out of the groove. If this hap-
pens, remove the ring and bearing, and install a
new ring.

Make sure the stopper ring is securely set in the
groove of the gear case.




REAR DRIVING MECHANISM

REAR FINAL GEAR ASSEMBLY

EAR CASE
O-RING GeAR

OIL FILLER CAP

RING GEAR BEARING
OlL. SEAL

RING GEAR

STOPPER RING

PINION NEEDLE
BEARING

DRAIN BOLT

OIL SEAL

PINION GEAR

SHIM

PINION BEARING

GEAR CASE COVER OIL SEAL

LOCK NUT
STOPPER RING

PINION JOINT
RING GEAR BEARING,

6007

PINION BEARING,
- = 6206
— th

ol an“ -
/ \
RING GEAR BEARING, PINION NEEDLE BEARING,
35 x 60 x 14 mm 15x 25 x 17 mm
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REAR DRIVING MECHANISM

Refer to torque
wrench reading
information on
page 17-3 “Service

Information”

Be careful not to
damage the threads
of the case.

PINION GEAR INSTALLATION

Drive the pini ly i .
rive the pinion gear assembly into the gear case OIL SEAL DRIVER

TOOL:

Oil seal driver 07965-KE80200 or
07947-KA50100

NOTE:

* Keep the driver centered with the bearing outer
race during installation.

Install a new lock nut and tighten it.

TOOL:
Lock nut wrench, 30 x 64 mm 07916-MB00002

TORQUE: Actual: 98 N-m (10.0 kgf-m, 72 Ibf ft)
Indicated: 89 N-m (9.1 kgf-m, 66 Ibf-ft)

LOCK NUT WRENCH

LOCK NUT

Stake the lock nut into the case groove. Stake

Coat a new O-ring with grease and install it onto the
pinion gear shaft. 'ﬁq OIL SEAL ‘ @

Install a new stopper ring into the pinion gear shaft
groove.

Apply grease to a new oil seal lips and install it into
the gear case until it is fully seated.

TOOL:
Driver 07749-0010000
Driver attachment 07LAD-PW50500
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Be careful not to  Install the pinion joint onto the pinion gear shaft by
damage the oil seal pushing it in until the stopper ring seats in the pin-

Keep dust and dirt
out of the case and

lip.

cover.

PINION JOINT

ion joint groove.

RING GEAR CLEARANCE INSPECTION

Lr;s:::l the ring gear with the left shim into the case RING GEAR

Measure the clearance between the ring gear and
stop pin with a feeler gauge.

CLEARANCE: 0.3 - 0.6 mm (0.01 - 0.02 in)

Remove the ring gear.

1
\

\
STOP PIN

CASE COVER

If the clearance exceeds the standard value, heat the &/
case cover to approximately 80°C (176°F) and
remove the stop pin by tapping the cover.

Install a stop pin shim to obtain the correct
clearance.

Stop pin shims:
A: 0.10 mm (0.004 in)
B: 0.15 mm (0.006 in)

Install the shim and drive the stop pin into the case
cover.

STOP PIN

FINAL GEAR CASE ASSEMBLY
NOTE:

* When the gear set, bearing, and/or gear case has
been replaced, check the tooth contact pattern
(page 17-14) and gear backlash (page 17-12).

Clean the mating surface of the gear case and cover,
being careful not to damage them.

Blow compressed air through the breather hole in
the gear case.
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REAR DRIVING MECHANISM

Install the proper ring gear shims onto the ring gear
and install them into the gear case.

RING GEAR

Apply liquid sealant to the mating surface of the
case cover. L SiALL

Install the cover onto the gear case.

CASE COVER

Apply locking agent to the threads of the two
10 mm bolts. L ygy 10 mm BOLTS

Itis important to  Install the bolts and tighten them several steps until
turn the pinion the cover evenly touches the case. Then, while
while tightening the rotating the pinion gear, tighten the bolts to the
bolts. If the ring  specified torque in a crisscross pattern in several
gear shim is too  Steps.

thick, the gears will rapa15E: 10 mm bolt: 49 N-m (5.0 kgf-m, 36 Ibf-ft)

lock after only light
ahtaring 8 mm bolt: 25 N-m (2.6 kgf-m, 19 Ibf-ft)

Make sure that the gear assembly rotates smoothly
without binding.

REAR FINAL DRIVE INSTALLATION

Apply molybdenum disulfide grease to the rear
drive shaft splines and seal lips.

Install the drive shaft into the swingarm, while
aligning the splines of the drive shaft and universal
joint.

Install the spring into the drive shaft.

SPRING
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REAR DRIVING MECHANISM

Coat a new O-ring with grease and install it into the
rear final gear case groove.

Apply 5 - 8 g of molybdenum disulfide grease to the
rear final gear pinion joint splines.

Install the rear final gear assembly onto the
swingarm with four new nuts, and loosely tighten
the nuts.

A

Connect the breather hose to the hose joint of the
gear case.

Coat a new O-ring with grease and install it into the
gear case groove.

Insert the bolts  Install the right axle housing onto the gear case and
from the right side. swingarm with the four bolts and eight new nuts.

Tighten the four rear final gear case mounting nuts.
TORQUE: 54 N-m (5.5 kgf-m, 40 Ibf-ft)

Tighten the eight axle housing mounting nuts.
TORQUE: 44 N-m (4.5 kgf-m, 32 Ibf-ft)

Install the right rear shock absorber into the axle
housing and tighten the lower mounting bolt.
TORQUE: 44 N-m (4.5 kgf-m, 32 Ibf-ft)

RIGHT AXLE
HOUSING

Install the rear brake panel breather hose into the
clamps.

.
LOWER MOUNTING BOLT

Install the rear axle (page 17-25).




REAR DRIVING MECHANISM

REAR AXLE INSTALLATION

Apply molybdenum disulfide grease to the center
spline of the axle.

Install the axle into the final gear case from the right
side until it is fully seated.

CENTER SPLINES ‘@

s
&

REAR AXLE

Install the side collar onto the axle with the tapered

side facing inward. LEFT SIDE COLLAR

Coat a new O-ring with grease and install it into the
gear case groove.

Install the left axle housing with the skid plate bolt
hole facing down.
Install four new housing nuts and tighten them.

TORQUE: 44 N-m (4.5 kgf-m, 32 Ibf-ft)

Install the left rear shock absorber into the axle
housing and tighten the lower mounting bolt.

TORQUE: 44 N-m (4.5 kgf-m, 32 Ibf-ft)

LEFT AXLE HOUSING
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REAR DRIVING MECHANISM

Do not get grease
onto the brake shoe
linings

Install the skid plate and tighten the three bolts.

TORQUE: 32 N-m (3.3 kgf-m, 24 Ibf-ft)

Apply molybdenum disulfide grease to the seal lips
of a new hub dust seal and install it with the flat side
facing in until it is fully seated.

Install the left wheel hub onto the rear axle, being
careful not to damage the dust seal lip.

LEFT WHEEL HUB

Install the hub nut and tighten it to the specified
torque and further tighten until its grooves align
with the cotter pin hole.

AXLE NUT

TORQUE: 137 N-m (14.0 kgf-m, 101 Ibf-ft)

Install a new cotter pin.

Coat a new O-ring with grease and install it into the
brake panel groove.

Install the brake panel assembly onto the axle and
right axle housing.

BRAKE PANEL
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REAR DRIVING MECHANISM

Install new brake panel nuts and tighten them. v
‘ NUTS @GP
TORQUE: 44 N-m (4.5 kgf-m, 32 Ibf-ft) ~

Connect the breather hose to the hose joint of the
brake panel.

BREATHER HOSE

lbnstall the brake cables into the cable holders on the BRAKE CABLES JOINT PINS
rake panel (upper holder for lever brake cable and
lower holder for pedal brake cable).

Install the cable springs onto the cables. -
Connect the brake cables to the brake arm with the § ;
joint pins and adjusting nuts.

Install the rear brake drum (page 15-18).
Install the rear wheels (page 14-6).

Fill the gear case with the recommended oil
(page 4-14).

SPRIGS_ R ADJUSTING NUTS
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BATTERY/CHARGING SYSTEM

SERVICE INFORMATION
GENERAL

AWARNING ,

* The battery gives off explosive gases; keep sparks, flames and cigarettes away. Provide adequate ventilation when
charging. '

* The battery contains sulfuric acid (electrolyte). Contact with skin or eyes may cause severe burns. Wear protective
clothing and a face shield.
- If electrolyte gets on your skin, flush with water.
- If electrolyte gets in your eyes, flush with water for at least 15 minutes and call a physician immediately.

¢ Electrolyte is poisonous.
- If swallowed, drink large quantities of water or milk and call your local Poison Control Center or a physician

immediately. KEEP OUT OF REACH OF CHILDREN.

* Always turn OFF the ignition switch before disconnecting any electrical component.

+ Some electrical components may be damaged if terminals or connectors are connected or disconnected while the igni-
tion switch is ON and current is present.

* For extended storage, remove the battery, give it a full charge, and store it in a cool, dry place.

« For a battery remaining in a stored vehicle, disconnect the negative battery cable from the battery.

¢ The battery sealing caps should not be removed. Attempting to remove the sealing caps from the cells may damage the
battery.

¢ The maintenance free (FM) battery must be replaced when it reaches the end of its service life.

¢ The battery can be damaged if overcharged or undercharged, or if left to discharge for iong period. These same condi-
tions contribute to shortening the “life span” of the battery. Even under normal use, the performance of the battery
deteriorates after 2 - 3 years.

¢ Battery voltage may recaver after battery charging, but under heavy load, the battery voltage will drop quickly and
eventually die out. For this reason, the charging system is often suspected as the problem, Battery overcharge often
results from problems in the battery itself, which may appear to be an overcharging symptom. If ane of the battery cells
is shorted and battery voltage does not increase, the regulator/rectifier supplies excess voltage to the battery, Under
these conditions, the electrolyte level goes down quickly.

¢ Before troubleshooting the charging system, check for proper use and maintenance of the battery. Check if the battery
is frequently under heavy load, such as having the headlight and taillight on for long periods of time without riding the
vehicle,

* The battery will self-discharge when the vehicle is not in use. For this reason, charge the battery every two weeks to pre-
vent sulfation from occurring.

* Filling a new battery with electrolyte will produce some valtage, but in order to achieve its maximum performance,
always charge the battery. Also, the battery life is lengthened when it is initially charged.

* When checking the charging system, always follow the steps in the troubleshooting (page 18-4).

* For alternator service, refer to page 11-7.

BATTERY CHARGING

¢ This model comes with a maintenance free {(MF) battery. Remember the following about MF hatteries.
- Use only the electrolyte that comes with the battery.
- Use all of the electrolyte.
- Seal the battery properly.
— Never open the seals again.
* For battery charging, do not exceed the charging current and time specified on the battery. Using excessive current or
extending the charging time may damage the battery.
* Quick charging should only be done in an emergency; slow charging is preferred.

BATTERY TESTING

Refer to the battery tester's Operation Manual for the recommended battery testing procedures.
The recommended battery tester puts a “load” on the battery so the actual battery condition of the load can be measured.

RECOMMENDED BATTERY TESTER: BM-210-AH, BM-210, or BATTERY MATE or equivalent

SPECIFICATIONS
ITEM SPECIFICATIONS

Battery Capacity 12V -12 Ah
Current leakage 1 mA max.
Voltage Futly charged 13.0-13.2V
(20°C/68°F) Needs charging Below 12.3V
Charging Narmal 14Ax5-10h
current Quick 60Ax10h

Alternator Capacity 0.357 kW/5,000 rpm (min™)
Charging coil resistance {20°C/68°F) 0.1-100
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BATTERY/CHARGING SYSTEM

TROUBLESHOOTING

BATTERY IS DAMAGED OR WEAK
1. Battery Inspection

Remove the battery (page 18-5).
Check the battery condition using the recommended battery tester.

RECOMMENDED BATTERY TESTER: BM-210-AH, BM-210 or BATTERY MATE or equivalent
Is the battery in good condition?
NO - Faulty battery.
YES - GO TOSTEP 2.
2. Battery Current Leakage Inspection

Install the battery {page 18-5).
Check the battery current leakage (Leak test: page 18-7).

STANDARD: 1 mA max. (FM/FE models}
0.1 mA max. (TM model}

Is the current leakage below standard value?
NOQO - GOTOSTEP3.
YES - GO TOSTEP 4.

3. Battery Current Leakage Inspection with Regulator/Rectifier Connector Disconnected
Disconnect the regulator/rectifier 3P black connector and recheck the battery current leakage.
Is the current leakage below standard value?

NO - ¢ Shorted wire harness.
+ Faulty ignition switch.

YES - Faulty regulator/rectifier.

4. Alternator Charging Coil Inspection
Check the alternator charging coil {page 18-8).
STANDARD: 0.1 - 1.0 Q (20°C/68°F)
Is the resistance within the specified range?
NO - Faulty charging coil.
YES - GOTOSTEPS.

5. Charging Veltage Inspection

Measure and record the battery voltage using a digital multimeter (page 18-5).
Start the engine.

Measure the charging voltage (page 18-8).

Compare the measurements 1o result of the following calculation.

STANDARD: Measured Battery Voltage < Measured Charging Voltage < 155 V
Is the charging voltage within the specified range?
NO - GOTOSTEPS.
YES - faulty battery
6. Regulator/Rectifier Harness Inspection
Perform the regulator/rectifier wire harness inspection (page 18-8).
Are the measurements correct?

NQO - ¢ QOpen circuit in related wire.
* Loose or poor contacts of related terminal.
¢ Shorted wire harness.

YES - Faulty regulator/rectifier.




BATTERY/CHARGING SYSTEM

BATTERY
REMOVAL/INSTALLATION

Remove the seat (page 3-4).

With the ignition switch to OFF, disconnect the neg-
ative () cable first, then disconnect the positive (+) B
cable.

Remove the strap from the front side retainer.
Remove the battery.

Connect the posi- Install the battery in the reverse order of removal.
tive (+) cable first,
then connect the
negative (-) cable.

After connecting the battery cables, coat the termi-
nals with grease.

BATTERY

VOLTAGE INSPECTION

Remove the seat (page 3-4).

Measure the battery voltage using a commercially
available digital multimeter.

VOLTAGE (20°C/68°F): Fully charged: 13.0 -13.2V
Under charged: Below 12.3 V

BATTERY TESTING

Remove the battery (page 18-5).

For accurate test  Securely connect the tester’s positive (+) cable first,
results, be sure the then connect the negative (-) cable.
tester’s cables and

; TOOL:
clamps are in good
woming conaiton Battery tester BM-210-AH, BM-210 or BATTERY
and that a secure MATE or equivalent

connection can be
made at the battery.

Set the temperature switch to "HIGH" or "LOW"
depending on the ambient temperature.

[

000000 Q0
Lu uJ

HIGH: 15°C (60°F) or higher
LOW: 15°C (60°F) or lower
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BATTERY/CHARGING SYSTEM

For the first check,
DG NOT charge the
battery before test-
ing; test it in an "as
is" condition.

at the charger, not
at the battery termi-

nal.

Push in the appropriate test button for 3 seconds
and read the condition of the battery on the meter.

* To avoid damaging the tester, only test batteries

with an amperage rating of less than 30 Ah.

Tester damage can result from overhealing

when:

- The test button is pushed in for more than 3
seconds.

- The tester is used without being allowed to
cool for at least 1 minute when testing more
than one battery.

~ More than ten consecutive tests are performed
without allowing at least a 30-minute cool-
down period.

The result of a test on the meter scale is relative to
the amp. hour rating of the battery. Any battery
reading in the green zone is OK. Batteries should
only be charged if they register in the YELLOW or
RED zone.

BATTERY CHARGING (U.S.A. only)
Remove the battery {page 18-5).

NOTE:

1.

Make sure the area around the charger is well
ventilated, clear of flammabie materials, and free
from heat, humidity, water and dust.

Clean the battery terminals and position the bat-
tery as far away from the charger as the leads
will permit,

Bo not place batteries below the charger — gases
from the battery may corrode and damage the
charger.

Do not place batteries on top of the charger. Be
sure the air vents are not blocked.

Turn the "POWER" switch to OFF.

TOOL:
Christie battery charger MC1012/2 (U.S.A. only)

Turn power ON/OFF 2. Set the "BATTERY AMP. HR. SELECTOR

SWITCH" for the size of the battery being
charged.

TEST BIUTFON

=)

0660660000
L o

YELLOW (-1)
RED {-3, -2) GREEN (+1, +2, +3)

BATTERY AMP. HR.
SELECTOR SWITCH

5510 9.0
3.5to 5.0 8.5t0 16.0

010 3.0 16.5t0 30

Set the appropriate amp. hour rating.




BATTERY/CHARGING SYSTEM

Connecting the
cables with the
POWER switch
turned to ON can
produce a spark
which could ignite
or explode the bat-
tery.

The charger will
automatically
switch to the

"Trickle" mode after
the set charging
time has elapsed.

3. Set the "TIMER" to the position indicated by the
Honda Battery Tester; RED -3, RED -2 or YEL-
LOW -1. If you are charging a new battery, set
the switch to the NEW BATT position.

4. Attach the clamps to the battery terminals: red to
positive, black to negative.

Connect the battery cables only when the
"POWER" switch is turned to OFF.

5. Turn the "POWER" switch to ON.

6. When the timer reaches the "Trickle" position,
the charging cycle is complete. Turn the
"POWER" switch to OFF and disconnect the
clamps.

7. Let the battery cool for at least 10 minutes or
until gassing subsides after charging.

8. Retest the battery using the Honda Battery Tester
and recharge if necessary using the above steps.

CHARGING SYSTEM INSPECTION

CURRENT LEAKAGE TEST

Remove the seat (page 3-4).

Turn the ignition switch to OFF, and disconnect the
negative (-) cable from the battery.

Connect the ammeter (+) probe to the negative (-}
cable and the ammeter (=) probe to the battery (-)
terminal.

With the ignition switch turned to OFF, check for
current leakage.

NOTE:

« When measuring current using a tester, setitto a
high range, and then bring the range down to an
appropriate level. Current flow higher than the
range selected may blow out the fuse in the
tester.

* While measuring current, do not turn the ignition
switch to ON. A sudden surge of current may
blow out the fuse in the tester.

STANDARD: 1 mA max. (FM/FE models)
0.1 mA max. (TM model)

If current leakage exceeds the specified value, a
shorted circuit is likely.

Locate the short by disconnecting connections one
by one and measuring the current.

NEW BATT
RED

YELLOW

NEGATIVE (-) CABLE § NEGATIVE () TERMINAL
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BATTERY/CHARGING SYSTEM

CHARGING VOLTAGE INSPECTION

Be sure that the battery is in good condition before
performing this test.

Start the engine and warm it up to the operating
temperature; stop the engine.

Connect the multimeter between the positive and
negative terminals of the battery.

NOTE:

* To prevent a short, make absolutely certain
which are the positive and negative terminals or
cable.

With the headlight on Hi beam, restart the engine.
Measure the voltage on the multimeter when the
engine runs at 5,000 rpm (min™).

STANDARD:

Measured BV (page 18-5) < Measured CV <155V
BV = Battery voltage

CV= Charging voltage

ALTERNATOR CHARGING COIL

INSPECTION

Disconnect the alternator 5P natural connector.

Measure the resistance between the Yellow wire
terminals of the alternator side connector.

STANDARD: 0.1 - 1.0 2 (20°C/68°F)

Check for continuity between each Yellow wire ter-
minal of the alternator side connector and ground.
There should be no continuity.

Replace the alternator stator if resistance is out of
specification, or if any wire has continuity to
ground.

See page 11-7 for alternator stator replacement.

REGULATOR/RECTIFIER

WIRE HARNESS INSPECTION

Disconnect the regulator/rectifier 3P black and gray
connectors.

Check the connectors for loose contacts or corroded
terminals.

BATTERY LINE

Measure the voltage between the Red wire terminal
and ground.
There should be battery voltage at all times.

GROUND LINE

Check the continuity between the Green wire termi-
nal and ground.
There should be continuity at all times.

CHARGING COIL LINE

Measure the resistance between the Yellow wire
terminals.

STANDARD: 0.1 - 1.0 €2 (20°C/68°F)

Check for continuity between each Yellow wire ter-
minal and ground.
There should be no continuity.

'
Ve

yV

REGULATOR/RECTIFIER
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IGNITION SYSTEM

COMPONENT LOCATION

FE model shown:

EUSE BOX IGNITION SWITCH

— MAIN FUSE (30 A} ENGINE STOP SWITCH

"," by
- IGN FUSE {10 A} THROTTLE '..gﬂ.%\
POSITION {TP)  |anITION COIL

SENSOR

[}
\. N
Ny = :"‘5%‘ e Le 7 §3
SIS 2 S et PAN 4
S=s VTN A XY
8= ARSI i

ol

BATTERY

IGNITION PULSE GENERATCR

SYSTEM DIAGRAM

ENGINE CONTROL
SPARKPLUG  10DULE (ECM)

BIR
THROTTOLE
ENGINE CONTROL MODULE {ECM) /Bl - POSITION (TP}
SENSOR
GiBu
p—0” ORI
IGNITION SWITCH
BulY W G BIY BUW  BI/G IGN FUSE R
(10A) MAIN FUSE
. _ (30A)
l_ BIG rrj__
— BI: Black
L SPARK ENGINE BuBue | P ©
- I o gJV?TPCH BT G GGreen
: P: Pink
— _é‘ R: Red
IGNITION PULSE IGNITION COIL W: White BATTERY =3
GENERATOR Y: Yellow
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IGNITION SYSTEM

SERVICE INFORMATION
GENERAL

Some electrical components may be damaged if terminals or connectors are connected or disconnected while the igni-
tion switch is ON and current is present.

* When servicing the ignition system, always follow the checks in the troubleshooting on page 19-4.
* This vehicle’s Ignition Control Module {ICM} is built into the ECM.
* The ignition timing cannot be adjusted since the ECM is factory preset.
¢ The ECM may be damaged if dropped. Also, if the connector is disconnected when current is flowing, the excessive
voltage may damage the ECM. Always turn off the ignition switch before servicing.
* A faulty ignition system is often related to poor ¢connections. Check those connections before proceeding.
* Use a spark plug of the correct heat range. Using spark plug with an incorrect heat range can damage the engine,
* For ignition switch inspection, see page 21-7.
* For engine stop switch inspection, see page 21-8,
* For ignition pulse generator {alternator stator) removal/installation, see page 11-7,
SPECIFICATIONS
ITEM SPECIFICATIONS
Spark plug BKRBE-11 (NGK), K16PR-U11 (DENSQ)
Spark plug gap 1.0 - 1.1 mm (0.039 - 0.043 in)
Ignition coil primary peak voltage 100 V minimum
Ignition pulse generator peak voltage 0.7 V minimurm
lgnition timing (“F" mark) 10° BTDC at idle
TORQUE
Timing hole cap 10 N-m (1.0 kgf-m, 7 Ibf-ft}
TOOL
Peak voitage adapter Ignition Mate Peak Voltage Tester Pin prabe (Male)
07HGJ-0020100 MTP07-0286 07ZAJ-RDJAT10
{not available in U.S.A.) with {U.S.A, only}
commercially available digital
multitester (impedance 10 M (/DCV
minimum)
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IGNITION SYSTEM

TROUBLESHOOTING

* |nspect the following before diagnosing the system.
- Faulty spark plug

- Loose spark plug cap or spark plug wire connections

- Water got into the spark plug cap {Leaking the ignition coil secondary voltage}

NO SPARK AT SPARK PLUG

UNUSUAL CONDITION

PROBABLE CAUSE (Check in numerical order)

ignition coil Low peak voltage
primary

voltage

Incorrect peak voltage adapter connections. {System is
normal if measured voltage is over the specifications
with reverse connections.}

. The multimeter impedance is too low; betow 10M ¢/

BCV.

. Cranking speed is too low. {Battery is undercharged.)
. The sampling timing of the tester and measured pulse

were not synchronized, (System is normal if measured
voltage is over the standard voltage at least ance.)

. Poarly connected connectors or an open circuit in igni-

tion system.

. Faulty gear position switch.

An open circuit or loose connection in No. 6 related cir-
cuit,

. Faulty ignition coil.
. Faulty ECM. {When above No. 1 through 8 are normal.}

No peak voltage

© N oOORW N

Incorrect peak voltage adapter connections. {System is
normal if measured voltage is over the specifications
with reverse connections.)

. Battery is undercharged. {Voltage drops largely when

the engine is started.)

. Faulty ignition switch or engine stop switch.

l.oose or poorly connected ECM connector.

No valtage at the black/white wire of the ECM.

Open circuit or poor connection in ground (green) wire
of the ECM.

Faulty gear position switch,

. An open circuit or loose connection in No. 7 related c¢ir-

cuit {light green/red wire).
Faulty peak voltage adapter.

10.Faulty ignition pulse generator. (Measure peak voltage.)

11.

Fauity ECM. {(When above No. 1 through 10 are normal.)

Peak voltage is normal, but no spark
jumps at plug

1

Faulty spark plug or leaking ignition coil secondary cur-
rent ampere.
Faulty ignition coil.

Ignition Low peak voltage
pulse

generator

w P

The multimeter impedance is too low; 10M QVDCV.
Cranking speed is too slow. (Battery is undercharged.}
The sampling timing of the tester and measured pulse
were not synchronized. (System is normal if measured
voltage is over the standard voltage at least once.)
Faulty ignition pulse generatar. (When above No. 1
through 3 are normal).

No peak voltage

Faulty peak voltage adapter.
Faulty ignition pulse generator.
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IGNITION SYSTEM

IGNITION SYSTEM INSPECTION

NOTE:

* If no spark jumps at the plug, check all connec-
tions for loose or poor contact before measuring
each peak voltage.

* Use recommended digital multimeter or a com-
mercially available digital multimeter (imped-
ance 10 MQ/DCV minimum).

* The display value differs depending upon the
internal impedance of the multimeter.

DIGITAL MULTIMETER

Connect the peak voltage adapter to the digital
multimeter, or use the peak voltage tester.

TOOLS:
Peak voltage tester MTP07-0286 (U.S.A. only) or
Peak voltage adapter 07HGJ-0020100
(not available in U.S.A.)
with commercially available digital multimeter
(impedance 10MQ/DCV minimum)

PEAK VOLTAGE ADAPTER

IGNITION PRIMARY PEAK VOLTAGE

NOTE:

* Check all system connections before this inspec-
tion. Poor connected connectors can cause incor-
rect readings.

* Check the cylinder compression and check that
the spark plug is installed correctly in the
cylinder head.

Remove the fuel tank cover (page 3-5).

Disconnect the spark plug cap from the spark plug.
Connect known-good spark plug to the spark plug
cap and ground the spark plug to the cylinder head
as done in a spark test.

With the connector connected, connect the peak
voltage tester or adapter probes to the ignition coil
primary terminal and body ground.

CONNECTION: Black/yellow (-) — Body ground (+)

Turn the ignition switch to ON with the engine stop
switch at “()".

Crank the engine with the starter motor and read
the ignition coil primary peak voltage.

PEAK VOLTAGE: 100 V minimum

If the peak voltage is lower than the standard value,
follow the checks described in the troubleshooting
on page 19-4.
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IGNITION SYSTEM

IGNITION PULSE GENERATOR PEAK
VOLTAGE

NOTE:

* Check that the cylinder compression is normal
and the spark plug is installed correctly in the cyl-
inder head.

Remove the front fender (page 3-9).
Disconnect the ECM 33P black connector.

Connect the peak voltage tester or adapter probes
to the connector terminals of the wire harness side
using the special tool.

TOOL:
Pin probe (Male) 07ZAJ-RDJA110

CONNECTION: Blue/yellow (+) - White (-)

Turn the ignition switch to ON with the engine stop
switch at “(".

Crank the engine with the starter motor and read
the pulse generator peak voltage.

PEAK VOLTAGE: 0.7 V minimum

If the voltage measured at the ECM connector is
abnormal, measure the peak voltage at the alterna-
tor connector.

Disconnect the alternator 5P connector and connect
the peak voltage tester or adapter probes to the
Blue/yellow and White wire terminals of the alterna-
tor side connector.

In the same manner as at the ECM connector, mea-
sure the peak voltage and compare it to the voltage
measured at the ECM connector.

* |f the peak voltage measured at the ICM connec-
tor is abnormal and the one measured at the
alternator connector is normal, the Blue/yellow
or White wire has an open or short circuit, or
loose connections.

¢ |f both peak voltages are abnormal, follow the
checks described in the troubleshooting on
page 19-4.

See page 11-7 for alternator stator/ignition pulse
generator assembly replacement.

ECM 33P CONNECTOR

ECM 33P CONNECTOR
(Viewed from the terminal side)

Blue/yellow

P ———

ALTERNATOR 5P CONNECTOR




IGNITION SYSTEM

IGNITION COIL
REPLACEMENT

Remove the fuel tank cover (page 3-5).

IGNITION COIL CONNCTORS

v

[
rd

Remove the spark plug cap from the plug and the
spark plug wire from the clamp.

Disconnect the primary wire connectors from the
ignition coil.

Remove the two boits, ground wire and the ignition
coil.

Install a new ignition coil in the reverse order of
removal.

IGNITION TIMING

Remove the recoil starter cover (page 3-4). TIMING HE)LECAP

Start the engine and warm it up operating
temperature.
Stop the engine and remove the timing hole cap.

Read the instruc- Connect the timing light and tachometer.
tions for timing light
and tachometer
operation.

Start the engine, let it idle and check the ignition
timing.

The ignition timing is correct if the “F” mark on the
flywheel aligns with the index mark on the rear
crankcase cover at idle.

Increase the engine speed and make sure the “F”
mark begins to move.

Coat a new O-ring with engine oil and install it onto
the timing hole cap.
Install the timing hole cap and tighten it.

TORQUE: 10 N-m (1.0 kgf-m, 7 Ibf-ft)

Install the recoil starter cover (page 3-4).




20. ELECTRIC STARTER

COMPONENT LOCATION ererveversesesrnianneae 20-2
SYSTEM DIAGRAM -+ v iertennensnsnsnnnninnn 20-2
SERVICE INFORMATION ---cveerssssssrsssssssnens 20-3
TROUBLESHOOTING «:ceeerseeenmmmmesinninsanensases 20-4

STARTER MOTOR - r--eevtrrmmenr st nsnanenens 20-6
STARTER RELAY SWITCH cccoenssinnininanines 20-12
DIODE 1 eseeetseremsnmsnimtnansnssmssessssinasssssssssansass 20-13

20-1



ELECTRIC STARTER

COMPONENT LOCATION

FE model shown:
STARTER SWITCH

IGNITION SWITCH

ENGINE STOP SWITCH

FUSE BOX
- MAIN FUSE (30 A)
- IGN FUSE (10 A)

STARTER RELAY SWITCH

STARTER MOTOR
GEAR POSITION SWITCH
R O R FL
MAIN FUSE {30 A) @ S,
STARTER
MOTOR L_%j_ YR
BATTERY =
L STARTER Lg/R
= RELAY
SWITCH + L ep
IGNITION
IGN FUSE
GrHW SWITCH (10 )
$- GrW - Y/R —— Y/R —0~0————G"0- BIIG
DIODE STARTER  ENGINE STOP
BI: Black SWITCH  SWITCH
G: Green Ll
Gr: Gray T Grw _’l La/R S
Lg: Light green DIODE '3 2 %\ GEAR POSITION
P: Pink \a 50? SWITCH
oofed L GrW —0"o— G
H |

v+ Yeliow BRAKE SWITCH —L L




ELECTRIC STARTER

SERVICE INFORMATION
GENERAL

* Always turn the ignition switch to OFF before servicing the starter motor. The motor could suddenly start, causing seri-
ous injury.

The starter motor can be serviced with the engine in the frame.

When checking the starter system, always follow the steps in the troubleshooting (page 20-4).

A weak battery may be unable to turn the starter motor quickly enough, or supply adequate ignition current.

If the current is kept flowing through the starter motor to turn it while the engine is not cranking over, the starter motor
may be damaged.

See page 11-10 for starter clutch servicing.

See page 21-7 for ignition switch inspection and servicing.

See page 21-8 for engine stop switch and starter switch inspection.

See page 21-10 for front brake switch ingpection,

See page 21-10 for gear position switch inspection and servicing.

SPECIFICATION
Unit: mm {in}
ITEM STANDARD SERVICE LIMIT
Starter motor brush length 12.5 (0.49) 9.0 (0.35)
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ELECTRIC STARTER

TROUBLESHOOTING

NOTE:

* The starter motor should operate when the transmission is in neutral or when the front brake lever is
squeezed.

* Make sure the engine stop switch is turned to “(3" before starting the engine. The starter motor does
not operate with the engine stop switch turned to “&”.

Starter motor does not turn
1. Fuse Inspection
Check for blown main fuse (30 A) or IGN fuse {10 A).
Is the fuse blown?
YES - Replace the fuse.
NO - GOTOSTEP2.
2. Battery Inspection
Check that the battery is fully charged and in good condition,
Is the battery in good condition?
YES - GO TOSTEP3.
NQ - Charge the battery (page 18-6).
3. Starter Relay Switch Operation Inspection
Check the operation of the starter relay switch (page 20-12}.
Does the starter relay switch click?
YES - GO TOSTEP 4.
NO - GOTOSTEPS.
4. Starter Motor Inspection

Turn the ignition switch to OFF.
Apply battery voltage to the starter motor directly,

Does the starter motor turn?

YES -~ + Poorly connected starter motor cable.
¢ Faulty starter relay switch.

NO - Faulty starter mator (page 20-6).
5. Relay Coil Ground Line Inspection

Turn the ignition switch to OFF.
Check the ground line of the starter relay switch {page 20-12).

Is the ground fine normal?

YES - GOTOQSTEPG.

NO - e Faulty gear position switch.
Faulty diode.

Faulty front brake switch.

Loose or poor contact of the related connector terminal.
Open circuit in the wire harness.

* * @

6. Relay Coil Power input Line Inspection
Check the power input fine of the starter relay switch {page 20-12).
Is the power input line normal?
YES - GOTOSTEP7.

NO - + Faulty ignition switch.

Faulty engine stop switch.

Fauity starter switch.

Loose or poor contact of the related connector terminal.
Open cireuit in the wire harness.




ELECTRIC STARTER

7. Starter Relay Switch Inspection
Check the function of the starter refay switch (page 20-12).
Does the starter relay switch function properly?

YES - Loose or poor contact of the starter relay switch connector terminal,
NO - Faulty starter relay switch.

Starter motor turns engine slowly

¢ Low battery voltage

¢ Poorly connected battery cable

* Poorly connected starter motor cable

* Faulty starter motor

* Poorly connected ground cable terminal

Starter motor turns, but engine does not turn
* Faulty starter clutch
¢ Damaged starter gear train

Starter relay switch clicks, but engine does not turn over
¢ Crankshaft does not turn due to engine problems
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ELECTRIC STARTER

STARTER MOTOR

Record the location
and number of
shims.

REMOVAL

Remove the seat (page 3-4).
Remove the recoil starter cover (page 3-4).

Disconnect the negative (-) cable from the battery.

Remove the two bolts and right engine cover.

Slide the rubber cap off the starter motor cable ter-
minal and remove the terminal nut and starter

motor cable.

Remove the two mounting bolts, battery (-) cable
and the starter motor from the crankcase.

Remove the O-ring from the starter motor.

DISASSEMBLY/INSPECTION

Remove the following:

- motor case bolts
- O-rings
- setting plates

- front cover

- lock washer

- insulated washer
- shims

- seal ring

-) CABL |

w | ..

N A ) AT
TERMINAL NUT, MOTOR CABLE  BOLTS

BOLTS, O-RINGS, PLATES

SEAL RING SHIMS FRONT COVER

LOCK WASHER

INSULATED WASHER




ELECTRIC STARTER

Record the location
and number of
shims.

rear cover
shims SEAL RING REAR COVER

seal ring
- armature

ARMATURE SHIMS

Check the bushing in the rear cover for wear or
damage. BUSHING

Check the dust. seal. and needle bearing in the front DUST SEAL
cover for deterioration, wear or damage.

NEEDLE BEARING

Check the commutator bars of the armature for
discoloration.

NOTE:
* Do not use emery or sand paper on the
commutator.

COMMUTATOR BARS

N
L]
~



ELECTRIC STARTER

Check for continuity between pairs of commutator
bars.
There should be continuity.

Check for continuity between each commutator bar
and the armature shaft.
There should be no continuity.

Check for continuity between the insulated brush
and cable terminal.
There should be continuity.

Check for continuity between the cable terminal and
motor case.
There should be no continuity.

CONTINUITY

NO CONTINUITY

CONTINUITY

INSULATED BRUSH

NO CONTINUITY




ELECTRIC STARTER

Remove the following:

- nut

- washer

— insulator washers

— brush holder assembly
- O-ring

INSULATOR WASHER
/ WASHER

O-RING [« ]

NUT s

Remove the brushes from the brush holder.
Measure the brush length.
SERVICE LIMIT: 9.0 mm (0.35 in)

ASSEMBLY

REAR COVER

NUT

WASHER

SETTING PLATES

O-RINGS

BRUSH HOLDER SEAL RING

SEAL RING

MOTOR CASE

CASE BOLTS
LOCK WASHER

FRONT COVER
INSULATED WASHER




ELECTRIC STARTER

The coil may be
damaged if the
magnet pulls the
armature against
the case.

Install the brushes into the brush holder.

BRUSHES

| 7

BRUSH HOLDER

Install the brush holder assembly into the rear cover
by aligning the tab of the holder with the groove in BRUSH HOLDER
the rear cover.

Install the following:
- new O-ring

- insulator washers
- washer

- nut

O-RING, WASHERS, NUT

Install the armature into the motor case while hold-
ing the armature tightly to keep the magnet of the g SEAL RING REAR COVER
case from pulling the armature against it.

Align

Install a new seal ring onto the motor case.
Install the same number of shims in the same loca-
tions as noted during disassembly.

Install the rear cover while pushing in the brushes
into the brush holder by aligning the brush holder
tab with the motor case groove.

ARMATURE SHIMS

FRONT COVER
g SEAL RING
SHIMS

Install a new seal ring onto the motor case.
Install the shims and insulated washer onto the
armature shaft.

Apply grease to the dust seal lip and needle bearing
in the front cover.

Install the lock washer onto the front cover and the
front cover over the motor case.

S

INSULATED WASHER LOCK WASHER
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ELECTRIC STARTER

Align the index lines on the front cover and motor
case.

Install the setting plates and new O-rings onto the
motor case bolts.

Install the motor case bolts and tighten them.

INSTALLATION

Coat a new O-ring with engine oil and install it into
the starter motor groove.

et

@ ORrNG SETTING PLATES

Install the starter motor into the rear crankcase
cover and onto the crankcase.

Install the mounting bolts with the battery (-) cable
terminal and tighten them securely.

Install the starter motor cable and terminal nut, and
tighten the nut.

Install the rubber cap over the cable terminal.

TERMINA

_) CABLE S~ |
) | | N ]

L NUT, MOTOR C

ABLE

BOLTS

Install the right engine cover and tighten the two
bolts.

Connect the negative (=) cable to the battery.

Install the recoil starter cover (page 3-4).
Install the seat (page 3-4).

RIGHT ENGINE COVER
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ELECTRIC STARTER

STARTER RELAY SWITCH
OPERATION INSPECTION

Remove the seat (page 3-4).

STARTER RELAY SWITCH

Shift the transmission into neutral.

Make sure the engine stop switch is turned to “(0".
Turn the ignition switch to ON and push the starter
switch.

The coil is normal if the starter relay switch clicks.

If you don’t hear the switch “CLICK”, inspect the
relay switch circuit

CIRCUIT INSPECTION

Remove the rear fender lid (page 3-10).
Disconnect the starter relay switch 2P connector.
GROUND LINE

Check for continuity between the Gray/white wire
terminal of the wire harness side connector and
ground.

If there is continuity when the transmission is in
neutral or when the front brake lever is squeezed,
the ground circuit is normal.

POWER INPUT LINE

>
,

Make sure the engine stop switch is turned to “()" . 52?,;1&_

and turn the ignition switch to “ON". STARTER RELAY SWITCH gf’nCONNECTOR -

Measure the voltage between the Yellow/red wire
terminal (+) of the wire harness side connector and
ground (-).

If the battery voltage appears only when the starter
switch is pushed, the circuit is normal.

FUNCTION INSPECTION

Remove the rear fender lid (page 3-10).

CABLE TERMINALS j Light green/red (-)
Disconnect the negative (-) cable from the battery.
Disconnect the starter relay switch 2P connector.
Remove the battery (+) cable and starter motor
cable from the starter relay switch.

Connect the fully charged 12 V battery positive ter- |
minal to the Yellow/red wire terminal and negative
terminal to the Light green/red wire terminal of the
starter relay switch.

There should be continuity between the cable termi-
nals while the battery is connected, and no continu- e
ity when the battery is disconnected. ;. P

e

[ Yellow/red (+) [l 2P CONNECTOR
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ELECTRIC STARTER

DIODE
INSPECTION

Remove the seat (page 3-4).

FUSE BOX COVER

Remove fuse box cover and the diode.

Check for continuity between the diode terminals.
When there is continuity, a small resistance value
will register.

If there is continuity in one direction, the diode is
normal.
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21. LIGHTS/METERS/SWITCHES

COMPONENT LOCATION ---eererecsseesesssnesains 21-2
SERVICE INFORMATION -cvveeerreraremesmssessenas 21-3
ASSIST HEADLIGHT

(Except A/CM type TM model) +ervererrrenanns 214
HEADLIGHT -+ ersensnsnnsesrnssnssnsessessesnssesenss 215
TAILLIGHT -1 oseecrenssnsississssnssssismssnsessesneness 21-5
ACCESSORY SOCKET -+ e-rseressinsssisnssssessenns 21-6
IGNITION SWITCH: -+ ccrseeesserressensesmsncananes 21-7
HANDLEBAR SWITCH - +ecvreereessessersnnansssnnes 21-8
BRAKE LIGHT SWITCH - evereeresssemssencernsennns 21-9

FRONT BRAKE SWITCH:1ererrrrmrmmmiarinniirians
GEAR POSITION SWITCH . +oeseremeemienininne

CARBURETOR HEATER/
CARBURETOR HEATER SWITCH -----++eeee-

COMBINATION METER
(Except A/CM type TM model}-:--coeeeerees

FUEL GAUGE/FUEL LEVEL SENSOR
(Except A/CM type TM model) -+ reeineenn

OIL COOLING SYSTEM/
TEMPERATURE INDICATOR :-cccveeencanrarnene

THROTTLE POSITION (TP} SENSOR -+

HORN (U type only) «--erveeesmsninnsiiines
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LIGHTS/METERS/SWITCHES
COMPONENT LOCATION

FE mode! shown:

REAR BRAKE LIGHT
(LEVER) SWITCH

COMBINATION METER
{FM/FE models)

IGNITION
HANDLEBAR SWITCH

SWITCH ACCESSQORY
SOCKET

FUEL LEVEL SENSOR 'hl‘f@
= £ i‘;

FM/FE model i

ruremogty o onace
CARBURETOR °
HEATER THROTTLE FRONT BRAKE

POSITION (TP}

{INHIBITOR} SWITCH

_ ¥ - ‘.
’ CARBURETOR
,' . HEATER SWITCH
J COOLING FAN MOTOR

GEAR POSITION SWITCH OH. TEMPERATURE SENSOR

REAR BRAKE LIGHT
(PEDAL) SWITCH
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LIGHTS/METERS/SWITCHES

SERVICE INFORMATION

GENERAL

s All plastic connectars have locking tabs that must be released before disconnecting, and must be aligned when

reconnecting,

¢ A continuity check can usualfy be made without removing the part from the vehicle. Simply disconnect the connectors

and connect a continuity tester to the terminals or connections.

* Check the battery condition befare performing any inspection that requires proper battery voltage.
» The following color codes used are indicated throughout this section.

Bl: Black G: Green Lg: Light Green R: Red
8r: Brown Gr: Gray W: White
Bu: Blue Lb: Light Blue Y: Yellow
SPECIFICATIONS
ITEM SPECIFICATIONS
Bulbs Headlight (high/low beam) 12V -30/30 W x 2
Assist headlight 12V -45W
Brakeftaillight 12V-21/5Wx2
Neutral indicator 12 V-1.7 W (A/CM type TM modei}
LED (Except A/ICM type TM model)
Reverse indicator 12 V-1.7 W {A/CM type TM model}
LED (Except A/CM type TM model
Qif temperature indicator 12 V-1.7 W (A/CM type TM model}
LED (Except A/CM type TM model)
4WD indicator {FM/FE only) LED
Meter light LED x 10 (Except A/CM type TM model)
Fuse Main fuse TM/FM 30A
FE 30Ax2
Sub-fuse 15Ax2,10Ax2
TORQUE VALUES

Qil temperature sensor
Assist headlight/meter bracket nut

Throttle position sensar spacer screw

TOOL

Pin probe {Male)
07ZAJ-RDJA110

18 N-m {1.8 kgf-m, 13 Ibf-ft}
25 N:m {2.5 kgf-m, 18 Ibf-ft)
3.4 N-m (0.35 kgf-m, 2.5 |bf-ft)
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LIGHTS/METERS/SWITCHES

ASSIST HEADLIGHT (Except A/CM type
TM model)

BULB REPLACEMENT

Remove the screw.

Release the four tabs of the assist headlight upper
cover from the slits in the front and lower covers.
Disconnect the breather joint hose from the upper
cover and remaove the cover.

Disconnect the assist headlight connector.
Remove the retaining ring by turning it counter-
clockwise and remove the bulb from the headlight.

Install a new bulb and removed parts in the reverse
order of removal.

REMOVAL/INSTALLATION
Remove the assist headlight bulb {page 21-4).

Remove the two tapping screws, trim clips and the
headlight lower cover from the bracket.

Remove the two trim clips, 8 mm nuts and the assist
headlight/meter bracket fram the steering shaft,

Remove the two socket bolts and assist headiight/
front cover from the bracket.

Install the headlight/front cover and removed parts
in the reverse order of removal,

TORQUE: 8 mm nut: 25 N-m {2,5 kgf-m, 18 Ibf-ft)

HOSE

TABS /\

UPPER COVER

BULB

RETAINING RING

HEADLIGHT

CONNECTOR

NUTS HEADLIGHT
FRONT COVER

SOCKET

LOWER COVER

SCREWS TRIM CLIPS
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LIGHTS/METERS/SWITCHES

HEADLIGHT

Aiign the socket
tabs with the head-
fight grooves prop-
erly.

BULB REPLACEMENT

Remove the screw and headlight cover cap by
releasing the tabs from the slits in the headlight
case.

Remove the dust cover.

Remove the bulb socket by turning it counterclock-
wise.

Disconnect the bulb connector and replace the bulb
with a new ane.

Install a new bulb in the reverse arder of removal.

REMOVAL/INSTALLATION
Remove the headlight bulb socket {page 21-5).

Remove the trim clip, three tapping screws, bolt and
the headlight assembly from the front fender.
Remove the headlight cover by releasing the grom-
mets from the tab and two bosses.

Install the headlight in the reverse order of removal.

NOTE:

* The headlight heam can be adjusted vertically by
removing the access plug and turning the head-
light beam adjusting screw.

TAILLIGHT

Align the socket
tabs with the tail-
fight grooves prop-
arly.

BULB REPLACEMENT

Remove the screw and taillight cover cap.

Turn the bulb sacket counterclockwise and remove
it from the taillight

Turn the taillight bulb counterclockwise while push-
ing it in and remove it from the socket.

Make sure that the seal rubber on the connector is
installed in position and is in goed condition.

Install a new taillight bulb in the reverse order of
removal.

DUST COVER SCREW

COVER CAP

SOCKET

TRIM CLIP

BOSSES
SCREWS

HEADLIGHT

SEAL RUBBER

SOCKET

COVER CAP




LIGHTS/METERS/SWITCHES
REMOVAL/INSTALLATION

Remove the two trim clips, four tapping screws and
the taillight assembly from the rear fender.

TAILLIGHT

Remove the taillight bulb (page 21-5).

Remove the taillight cover from the taillight by
releasing the three boss and grommets.

Align the bosses Install the taillight in the reverse order of removal.
and grommets
properly.

TRIM CLIPS
GROMMETS SCREWS

ACCESSORY SOCKET
INSPECTION

Remove the accessory socket 2P black connector
from the frame and disconnect it.

Measure the voltage between the White/black (+)
and Green (-) wire terminals of the wire harness
side connector.

There should be battery voltage with the ignition
switch turned to ON.

If there is no voltage, check for brown ACC fuse (10
A) and an open circuit in the wire harness.

Remove the accessory socket cap.

Check for continuity between the White/black wire
terminal of the socket side 2P connector and bottom
center terminal of the socket, and between the
Green wire terminal and side wall terminal.

There should be continuity.

If there is no continuity, replace the accessory
socket.

SIDE WALL (Green)
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LIGHTS/METERS/SWITCHES

REPLACEMENT

Disconnect the accessory socket 2P connector
(page 21-6)
Remove the fuel tank cover (page 3-5)

Release the accessory socket wire from the wire clip
on the front fender

Loosen the nut and remove the accessory socket
from the front fender.

Install a new accessory socket by aligning the lug
with the groove in the front fender.
Install the nut and tighten it securely.

Clamp the accessory socket wire on the front fender
(page 1-22), and connect the 2P black connector.

IGNITION SWITCH

Route the ignition
switch wire prop-
erly (page 1-22).

INSPECTION

Remove the left inner fender (page 3-8).

Remove the ignition switch 4P connector from the
frame and disconnect it.

Check for continuity between the switch side con-
nector terminals in each switch position.

Continuity should exist between the color coded
wires as follows:

Color
Red/black Pink Red Black
Position
o | OO0 | 040
OFF
REPLACEMENT

Remove the front fender (page 3-9).
Remove the assist headlight covers (page 21-4).

Disconnect the ignition switch 4P connector

(page 21-7).

Remove the wire band.
Release the ignition switch wire from the guide clip
on the steering shaft holder.

Remove the ignition switch from the assist head-
light upper cover by pushing in the two stoppers.

Install a new ignition switch by aligning the locating
tab with the cover groove.

Install the removed parts in the reverse order of
removal.

STOPPERS IGNITION SWITCH |
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LIGHTS/METERS/SWITCHES

HANDLEBAR SWITCH
INSPECTION

Remove the front fender (page 3-9).

P4 10P GREEN CONNECTOR

Remove the handlebar switch 10P green connector
from the frame and disconnect it.

Check for continuity between the switch side con-
nector terminals in each switch position.

Continuity should exist between the color coded
wires as follows:

FE model shown: DIMMER SWITCH
LIGHTING SWITCH

ENGINE STOP SWITCH [l STARTER SWITCH

LIGHTING SWITCH/DIMMER SWITCH

~ Color Color
\\ Black/brown| Brown i N ® White | Blue/black
Position Position
. E0 O O
¥ | 01010 » | O+O+0
© | OO
ENGINE STOP SWITCH/STARTER SWITCH
. Color Color
\\\ Black/green | Black/white Black/white | Yeflow/red
iosi_tion Position
b 34 O—=C0 FREE
@) PUSH O—1+0O
g | OT1T0
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LIGHTS/METERS/SWITCHES

BRAKE LIGHT SWITCH
FRONT BRAKE LEVER

The upper switch is  Disconnect the front brake lever switch connectors
the front brake light and check for continuity between the switch
switch. terminals.

CONNECTORS

There should be continuity with the front brake
lever squeezed and no continuity with the lever
released.

REAR BRAKE LEVER

Slide the dust cover from the brake lever bracket.
Disconnect the rear brake lever switch connectors
and check for continuity between the switch termi-
nals.

There should be continuity with the rear brake lever
squeezed and no continuity with the lever released.

REAR BRAKE PEDAL

Remove the seat (page 3-4).
Remove the recoil starter cover (page 3-4).

Disconnect the rear brake pedal switch 2P yellow
connector and check for continuity between the
switch side connector terminals.

There should be continuity with the rear brake pedal
depressed and no continuity with the pedal
released.




LIGHTS/METERS/SWITCHES

FRONT BRAKE SWITCH
INSPECTION

Disconnect the front brake (inhibitor) switch connec-
tors and check for continuity between the switch
terminals.

The lower switch is
the front brake
(inhibitor) switch

There should be continuity with the front brake
lever squeezed and no continuity with the lever
released.

GEAR POSITION SWITCH
INSPECTION

Remove the gear position switch 8P gray connector
from the frame and disconnect it.

Check for continuity between each terminal of the
switch side connector and ground.

There should be continuity in each gear position as
follows:

If the transmission
will not shift with
the gearshift
switches, use the
manual gearshift

lever located with Gear position ~ Wire color
the tool kit under | Reverse l_g_rav - e
the seat. | Neutral Light green/red
Lst | White/green
| 2nd | White/red -
' 3rd B | Green -
4th Yellow

' 5th | Light blue/white |
REPLACEMENT

Remove the rear crankcase cover (page 12-8).

Remove the bolt and clamp plate.

Remove the wire grommet from the crankcase
cover.

Remove the retaining bolt and the gear position
switch.

Apply locking agent to the retaining bolt threads.
Install a new gear position switch into the crankcase
cover and tighten the bolt.

Apply liquid sealant to the grommet seating sur-
face.

Route the wire as shown and install the grommet
into the crankcase cover groove securely.

Install the clamp plate and tighten the bolt.

Install the rear crankcase cover (page 12-30).

CONNECTORS

FRONT BRAKE SWITCH

8P GRAY CONNECTOR

J*(!ﬂl! »
GROMMET

CLAMP PLATE

GEAR POSITION SWITCH i
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LIGHTS/METERS/SWITCHES

CARBURETOR HEATER/CARBURETOR
HEATER SWITCH

SYSTEM INSPECTION

Remove the carburetor heater switch 2P red con-
nector from the frame under the front fender and
disconnect it.

2P RED CONNECTOR

Connect the wire harness side connector terminals
with a jumper wire.

Remove the carburetor heater 2P natural connector
from the frame under the rear fender and discon-
nect it.

Measure the voltage between the Brown (+) and
Green (-) wire terminals of the wire harness side
connector.

There should be battery voltage with the ignition
switch turned to ON.

If there is no voltage, check for an open circuit in the
wire harness.

CARBURETOR HEATER INSPECTION

Remove the carburetor heater 2P connector from \
the frame under the rear fender and disconnect it. T

Measure the resistance between the heater side
connector terminals.

STANDARD: 13 - 15 Q (at 20°C/68°F)

If the resistance is out of above range, replace the
carburetor heater.

Refer to pages 6-10 and 6-12 for carburetor heater
replacement.

CARBURETOR HEATER SWITCH
INSPECTION
Remove the carburetor heater switch 2P red con-

nector from the frame under the front fender and 2P RECNNECTOR
disconnect it. - ;,/

Check for continuity between the switch side con-
nector terminals.

Above 20°C (68°F): No continuity

Below 7°C (45°F): Continuity

If the test result is abnormal, replace the carburetor
heater switch.

CARBURETOR HEATER SWITCH
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LIGHTS/METERS/SWITCHES

COMBINATION METER (Except A/CM
type TM model)

Route the meter
wire properly
{page 1-22)

POWER/GROUND LINE INSPECTION

Remove the front fender (page 3-9).

Remove the combination meter 14P gray connector
from the frame and disconnect it.

Check the following at the wire harness side con-
nector.

POWER INPUT LINE

Measure the voltage between the Black/brown wire
terminal (+) and ground (-).

There should be battery voltage with the ignition
switch turned to ON.

If there is no voltage, check for an open circuit in the
wire harness.

BACK-UP VOLTAGE LINE

Measure the voltage between the Red/black wire
terminal (+) and ground (-).

There should be battery voltage at all times.

If there is no voltage, check for an open circuit in the
wire harness.

GROUND LINE

Check for continuity between the Green wire termi-
nal and ground.

There should be continuity at all times.

If there is no voltage, check for an open circuit in the
wire harness.

SPEEDOMETER INSPECTION

Check that the hour meter and odometer/trip meter
function properly.

s |f they do not function, perform the power/
ground line inspection (page 21-12).

* [f they function, check the rear vehicle speed sen-
sor (VSS) (page 23-7).
If the VSS is OK, remove the front fender
(page 3-9) and check the Pink/green wire for con-
tinuity between the combination meter 14P gray
connector and rear VSS 3P yellow connector.

- If there is continuity, replace the combination
meter.

- If there is no continuity, repair an open circuit in
the wire harness.

REPLACEMENT

Disconnect the combination meter 14P gray connec-
tor (page 21-12).
Remove the
(page 21-4).

assist headlight cover

upper
Remove the three nuts and the combination meter
from the bracket.

Install the combination meter in the reverse order of
removal.

14P GRAY CONNECTOR

14P GRAY CONNECTOR
== | [/

et
N

Y

/ Vs )_,

INECTOR

Yy -

JUNCTION CON

COMBINATION METER
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LIGHTS/METERS/SWITCHES

FUEL GAUGE/FUEL LEVEL SENSOR
(Except A/CM type TM model)

SYSTEM INSPECTION

Check that the speedometer and indicators function
properly.

* |f they do not function, check the power/ground
line (page 21-12).
* |f they function, check as follows:

Remove the front fender (page 3-9).
Disconnect the fuel level sensor 2P red connector.

Turn the ignition switch to ON and check the fuel

gauge.
All segments should blink.

Turn the ignition switch to OFF, ‘—-A—A"-..\-(’

Connect the wire harness side connector terminals fﬁ_,\ <
with a jumper wire. A W (
Turn the ignition switch to ON and check the fuel e TR J_'
gauge. -

All segments should blink. -4 W T' <
If the fuel gauge does not function properly, replace "

the combination meter (page 21-12). ?J

Turn the ignition switch to OFF.
Connect the fuel level sensor 2P red connector.

Remove the fuel tank cover (page 3-5).

Remove the three bolts, fuel level sensor and O-ring
from the fuel tank.

With the fuel level sensor float at the top (FULL) FLOAT
position, turn the ignition switch to ON and check ‘ \

the fuel gauge.
TOP
O (FULL)

BOTTOM
(RESERVE)

21-13




LIGHTS/METERS/SWITCHES

All segments up to segment “F” should come on.

SEGMENT “F”"

Turn the ignition switch to OFF.

Move the float to the bottom (RESERVE) position, |
turn the ignition switch to ON and check the fuel
gauge.

Segment “RES"” should blink.

If the fuel gauge does not function properly, check
the fuel level sensor (page 21-14).

If the fuel level sensor is OK, replace the combina-
tion meter.

If all segments blink during inspection, replace the
combination meter.

g 1!‘1'\/

SEGMENT “RES"

Turn the ignition switch to OFF,

Install a new O-ring onto the fuel tank.

€ BOLTS
Install the fuel level sensor into the fuel tank while Q D}"’,
aligning the groove with the boss on the fuel tank. S
FUEL LEVEL

Install and tighten the bolts securely. e

Install the removed parts in the reverse order of
removal.

FUEL LEVEL SENSOR INSPECTION

Remove the fuel level sensor (page 21-13).

Disconnect the fuel level sensor 2P red connector
and connect the ohmmeter to the sensor side con-
nector terminals.
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LIGHTS/METERS/SWITCHES

Measure the fuel level sensor resistance with the

float at the top (FULL) and bottom {RESERVE) posi- FLOAT
tions.
FLOAT POSITION | RESISTANCE (Z0°C/68°F] | TOP
TOP (FULL] 5-7Q O (FULL)
"BOTTOM (RESERVE] | 208-210 Q2
BOTTOM
(RESERVE)

OIL COOLING SYSTEM/TEMPERATURE
INDICATOR

INSPECTION

NOTE:

* The oil temperature indicator should come on for
a few seconds when the ignition switch is turned
to ON, then it should go off.

Check that the neutral indicator or reverse indicator
function properly.

s If they do not function, perform the power/
ground line inspection {page 21-12).
+ If they function, check the following.

Disconnect the connector from the oil temperature
sensor and ground it with a jumper wire,

Turn the igniticn switch to ON and check the cool-

ing fan motor and oil temperature indicator. OIL TEMPERATURE

INDICATOR
The motor should start and indicator should come
on when the jumper wire is connected, and the
motor should not start and indicator should not
come on when the jumper wire is disconnected.

+ |f the system is normal, check the oil temperature
sensor {page 21-18).
+ Ifitis abnormal, check as follows.




LIGHTS/METERS/SWITCHES

Fan motor does not start and oil temperature indi-
cator does not come on

Remove the front fender (page 3-9). M 33P BLACK CONNECTOR
Turn the ignition switch to OFF.
Disconnect the 33P black connector from the ECM.

Check the Yellow/green wire for continuity between
the 33P connector and oil temperature sensor con-
nector using the special tool.

ECM 33P CONNECTOR }
(Viewed from the terminal side)

TOOL: Yellow/green
Pin probe (Male) 07ZAJ-RDJAT10 = )/
There should be continuity. | | ]
!
* |f there is no continuity, repair open circuit in the [ 4 L ! B - {J
Yellow/green wire. { ?

e [f there is continuity, replace the ECM.

TEMPERATURE |
SENSOR |
CONNECTOR |

Fan motor does not stop and oil temperature indi-
cator does not go off

Disconnect the 33P black connector from the ECM
(page 21-16).

Check for continuity between the oil temperature
sensor connector terminal and ground.
There should be no continuity.

e |f there is continuity, repair short circuit in the
Yellow/green wire between the 33P connector
and oil temperature sensor connector.

¢ |f there is no continuity, replace the ECM.

Fan motor does not start

Remove the front fender (page 3-9).

5P BLACK CONNECTOR

Turn the ignition switch to OFF.

Disconnect the 5P black connector from the ECM.
Ground the Green/black wire terminal of the wire
harness side connector with a jumper wire.

Turn the ignition switch to ON and check the fan
motor.

If the motor starts, check the for continuity between
the Green wire terminal of the wire harness side
connector and ground.

e |f there is continuity, replace the ECM.
* |f there is no continuity, repair open circuit in the
Green wire.
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FM/FE models:

TM model:

If the motor does not start, remove the right engine
air guide (page 3-12).

Disconnect the fan motor 2P connector.

Measure the voltage between the wire harness side
connector Blue wire terminal (+) and ground (-).
There should be battery voltage with the ignition
switch turned to ON.

* |f there is no voltage, check for open circuit in the
Blue wire.

* |f there is voltage, check the Green/black wire for
continuity between the fan motor 2P connector
and ECM 5P connector.

— If there is continuity, replace the ECM.
— If there is no continuity, repair open circuit in the
Green/black wire.

Fan motor does not stop

Disconnect the 5P black connector from the ECM
(page 21-16).

Turn the ignition switch to ON and check the fan
maotor.

If the fan motor does not start, replace the ECM.

If the fan motor starts, remove the right engine air
guide (page 3-12).

Turn the ignition switch to OFF.

Disconnect the fan motor 2P connector.

Check for short circuit in the Green/black wire
between the fan motor 2P connector and ECM 5P
connector.

Oil temperature indicator does not come on

Disconnect the 33P black connector from the ECM
(page 21-16).

Ground the Blue/red wire terminal of the wire har-
ness side connector using a jumper wire and special
tool.

TOOL:
Pin probe (Male) 07ZAJ-RDJA110

Turn the ignition switch to ON and check the oil
temperature indicator.

If the indicator comes on, replace the ECM.

If the indicator does not come on, turn the ignition
switch to OFF and disconnect the meter 14P gray
connector.

Check for an open circuit in the Blue/red wire
between the meter connector and ECM connector.
If the wire is OK, replace the combination meter.

If the indicator does not come on, turn the ignition
switch to OFF and disconnect the indicator 6P con-
nector,

Check for open circuit in the Blue/red wire between
the indicator connector and ECM connector.

If the wire is OK, check the oil temperature indicator
bulb and socket.

FAN MOTOR 2P CONNECTOR

\n

ECM 33P CONNECTOR
(Viewed from the terminal side)

Blue/red

T_

METER 14P GRAY CONNECTOR
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FM/FE models

T™M model:

Oil temperature indicator does not go off

Disconnect the 33P black connector from the ECM
(page 21-16).

Turn the ignition switch to ON and check the oil
temperature indicator.

If the indicator does not come on, replace the ECM.

If the indicator comes on, turn the ignition switch to
OFF and disconnect the meter 14P gray connector.
Check for short circuit in the Blue/red wire between
the meter connector and ECM connector.

If the wire is OK, replace the combination meter.

If the indicator comes on, turn the ignition switch to
OFF and disconnect the indicator 6P connector.
Check for short circuit in the Blue/red wire between
the indicator connector and ECM connector.

If the wire is OK, check the oil temperature indicator
bulb socket.

OIL TEMPERATURE SENSOR
INSPECTION

Drain the engine oil (page 4-12).

Disconnect the connector and remove the oil tem-
perature sensor and sealing washer.

Suspend the temperature sensor in a pan of engine
oil on an electric heating element and measure the
resistance through the sensor as the oil heats up.

NOTE:

* Soak the temperature sensor in oil up to its
threads with at least 40 mm (1.57 in) from the
bottom of the pan to the bottom of the sensor.

* Keep the temperature constant for 3 minutes
before testing. A sudden change of temperature
will result in incorrect readings. Do not let the
thermometer and temperature sensor touch the
pan.

Temperature | 150°C (302°F) | 170°C (338°F) |
Resistance | 306-340Q | 209-2310
Replace the oil temperature sensor if it is out of

specifications by more than 10% at any temperature
listed.

FM/FE models shown:

METER 14P GRY CONNECTOR

 OIL TEMPERATURE SENSOR

.-i I’ /

"~ CONNECTOR  SEALING WASHER

i sl
THERMOMETE
=
_ I
" (SR
o "',*»:«_{;} r
SN
|
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OIL TEMPERATURE SENSOR

/Jj_ (/]

Install the oil temperature sensor with a new sealing
washer and tighten it.

TORQUE: 18 N-m (1.8 kgf-m, 13 Ibf-ft)

Connect the temperature sensor connector.

Fill the crankcase with the recommended engine oil
(page 4-12).

@ SEALING
CONNECTOR  we* WASHER

THROTTLE POSITION (TP) SENSOR
INSPECTION

Remove the seat (page 3-4).

Remove the two trim clips and turn over the rubber
seal.

Disconnect the 3P connector from the TP sensor.

SENSOR RESISTANCE

Measure the resistance between the Black/red and
Green/blue terminal of the TP sensor.

STANDARD: 4 - 6 k(2 (20°C/68°F)

Check that the resistance between the Yellow/black
and Green/blue terminals varies with the throttle
position while operating the throttle lever.

From fully closed position to fully open position:
Resistance increases

From fully open position to fully closed position:
Resistance decreases




LIGHTS/METERS/SWITCHES

Improper installa-
tion can cause dam-
age to the throttle
paosition sensor.

INPUT VOLTAGE

Turn the ignition switch to ON and measure the |

input voltage between the Black/red (+) and Green/
blue (-) terminal of the wire harness side connector.

STANDARD: 4.7 -5.3V

If the input voltage is out of specification, check for
open or short circuit in the Black/red and Green/blue

wires between the throttle position sensor and .

ECM.
If the wires are OK, replace the ECM.

REPLACEMENT

Remove the fuel tank cover (page 3-5).
Disconnect the TP sensor connector (page 21-19).

Remove the two sensor screws, TP sensor and O-
ring.

Remove the two screws, spacer and O-ring.

Install a new O-ring onto the carburetor body.
Install the spacer and tighten the two screws.

TORQUE: 3.4 N-m (0.35 kgf-m, 2.5 Ibf-ft)

Install a new O-ring into the spacer groove.

Install a new TP sensor by aligning the sensor tabs
with the flat end of the throttle shaft as shown.

Loosely install new break-off screws.

Black/ed (+)

SENSOR
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Adjust the TP sensor position so that the resistance
between terminals A and B is 490 - 610 Q.
Tighten the screws until their screw heads break off.

Connect the TP sensor connector.
Install the removed parts in the reverse order of

removal.
TERMI[\IAL A
\l
N =]
4 SCREWS
/ 15
TERMINAL B
HORN (U type only)
INSPECTION
Disconnect the wire connectors from the horn.
Connect a 12 V battery to the horn terminals. =3 EREFT)
The horn is normal if it sounds when the 12 V bat- | > = —
tery is connected across the horn terminals. Z57ek
:j \Lku\kg;--- or~
&)
N\
MUE)) e e
CONNECTORS HORN BATTERY
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ELECTRIC SHIFT PROGRAM (ESP/FE model)
COMPONENT LOCATION

FUSE BOX

- MAIN FUSE (30 A)
- MIOTOR FUSE (30 A)
—IGN FUSE (10 A}

— LIGHT FUSE {15 A}

IGNITION SWITCH

UPSHIFT SWITCH

DOWNSHIFT SWITCH

THROTTLE
POSITION (TP) ENGINE CONTROL
v, SENSOR MODULE {ECM)

REAR VEHICLE

BATTERY SPEED SENSOR

ANGLE SENSOR
IGNITION PULSE

GENERATOR SHIFT CONTROL
GEAR POSITION REVERSE SHIFT MOTOR
SWITCH SWITCH

SYSTEM DIAGRAM

ENGINE CONTROL MODULE (ECM)

R R——e—PR/W RIY PIGP MO-P 0
,—q MOTOR FUSE
04 SHIFT
© ° o
R—OwmO—R —=RIBI <0~ O~ P BIG ~ IGP
MAIN FUSE IGNITION IGN FUSE MO-M G/R ——t——G
BATTERY WA SWITCH 104 (GNITION
PCP BufY PULSE
LIGHT FUSE GENERATCR
= COMBINATION METER 15A PULSER - W
GEAR POSITION INDICATOR [ BVEr
{FIAL INDICATOR) | /Bl ——— FALSIG UP-SW WiBu oup
DOWN-SW WiY O GEARSHIFT
ww | suw | we | o DOWN I SWITCH
P LR e I s
- Gr R-SW
GEAR P%%#%ﬂ LgR N-SW vee BI/R ———4—BIIR -—-—%
ANGLE
WIG 15w ANGLE Y/Bu 5 o
2 WiR -=- P— 26W GIBu
By = Bu/W 38w
' BIR =
Y £5W é
- sow THL /8l ? TP SENSOR
. L
Bk 56 I: o8 ey
G: Green 3™ NO— Gr ——#-ms GiR RVS-SW
Gr. Gray ‘ SVEJ{TE&?ESHM | IS YO "
Lb: Light biue VEHICLE
Lg: Light green L G LG RR-YEP P/~ e P ot SPEED
g- gi;i"ﬂe = G PG VSP-V §— B0 —e—— Bl —— SENSOR
et ¢ @ 33P black conneclor
:::’ :YU:;I‘:: __J__ O 5P black conngclor

N
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ELECTRIC SHIFT PROGRAM (ESP/FE model}

SERVICE INFORMATION
GENERAL

When checking the Electric Shift Program {ESP) system, always follow the steps in the troubleshooting flowchart
(page 22-6).

* The ESP parts can be serviced with the engine installed in the frame.

¢ This vehicle’s ESP control unit is built into the engine control module (ECM).

* The ECM may be damaged if dropped. Also, if the connector is discannected when current is flowing, the excessive
voltage may damage the ECM. Always turn off the ignition switch before disconnecting or connecting the connectors.

* Use a digital tester for ESP system inspection.

¢ See page 21-10 for gear position switch inspection,

¢ See page 23-7 for rear vehicle speed sensor inspection.

TORQUE VALUES
Angle sensor bolt 6 N-m (0.6 kgf-m, 4.4 Ibf-ft} Apply locking agent to the threads.
Reverse shift switch 13 N-m (1.3 kgf-m, 10 ibf-ft)

TOOL

Pin probe (Male}
07ZAJ-RDJAT10
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ELECTRIC SHIFT PROGRAM (ESP/FE model)

BEFORE TROUBLESHOOTING
SELF DIAGNOSIS FUNCTION

When the engine control module {ECM) detects a system abnormality,
it has a built-in self-diagnostic function that stops the Electric Shift (ES)
system or resets the system entirely (just as when the ignition switch is
turned from OFF to ON). If the ECM detects an ES system failure, it
stops the ES system function and records a problem code. The ES sys-
tem will not operate, even after the ignition switch is turned to OFF,

To reset the ES system, turn the ignition switch from ON to OFF and
back to ON again. However, if the ECM still detects a probiem, it will
continue to deactivate the ES system function. When this occurs, the
gear position indicator will blink a certain number of times to indicate
the appropriate problem code.

The ECM is able to record the system failures and outputs these as
problem codes that are shown on the indicator {i. e., the "N” blinks a
designated number of times).

RETRIEVAL/ERASURE OF PROBLEM CODES

When the operator detects an abnormality, check the following before
proceeding with the diagnosis:

1. Check the battery voltage {(minimum spec. 12.4 V) and any blown
fuses.

2. Turn the ignition switch to ON. If the gear position indicator blinks,
record the number of blinks, since this indicates the type of failure.
Then troubleshoot the indicated failure. Refer to the table on
page 22-5 for appropriate problem code.

Iif no ES system failure occurs (the indicator does not blink}, perform
the following:

1. Make sure the gear position indicator blinked codes to the user.
Check the problem code as described below: '
= Turn the ignition switch to OFF.
- Place the transmission in neutral.
~ Apply the parking brake so the vehicle does not move.
= Push both Upshift switch and Downshift switch.
-~ While pushing both switches, turn the ignition switch to ON.

- Before tetter “N” appears on the gear position indicator {within
about 2 seconds), release both the shift switches, then push them
again for more than 3 seconds. The indicator “N" starts bfinking
to indicate the problem code.

If the switches are not released and pushed within 2 seconds, the
code number will not appear,
2. If the code number could not be checked {the indicator did not

bfink}, repeat step 1. .

3. If a failure is still not indicated (i. e., the “N” does not blink), the
problem is as follows:

- Electric shift (ES) system does not operate (page 22-6) and/or

- Faulty gear position indicator le. g., does not indicate the prob-
lem, keeps indicating the same gear position, indicates a different
gear position than what the transmission is in) (page 22-6)

UPSHIFT SWITCH

DOWNSHIFT SWITCH

LETTER “N"

08h? i:'f.";

e ——] .f"
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ELECTRIC SHIFT PROGRAM (ESP/FE model)

4. After performing the above troubleshooting steps and repairing the
probfem, erase the problem codes from the ECM as follows:

- Turn the ignition switch to OFF.

- Place the transmission in neutral,

- Apply the parking brake so the vehicle does not move,

- Push both the Upshift and Downshift switches,

- While pushing both switches, turn the ignition switch to ON.
Before letter “N" appears on the gear position indicator {within
about 2 seconds), release both the shift switches, then push them

again more than 3 seconds.

If the switches are not released and pushed within 2 seconds, the

code number will not appear.

— While the indicatar is showing the problem code (i. e., the “N” is
blinking with the transmission in neutral), push both the Upshift
and Downshift switches to erase the problem codes from the

ECM.

— Turn the ignition switch to OFF.

PROBLEM CODE

PROBLEM CODE BLINKING PATTERN

1/4 sec.
1/4 sec.
1 sec. 1 sec. 1sec., 2sec.
ONE BLINK ONE BLINK

LATEST PROBLEM CODE QLD PROBLEM CODE

PROBLEM CODE TABLE
Gear position indicator blinks Check part and system Refer tc page

0 No problem -

1 ECM (writing and recording circuit) 22-8
2 ES shift switch system {up and down} 22-8
3 Angle sensor system 22-9
4 Gear position switch system 22-1
5 ECM motor driver circuit 22-12
6 ECM fail-safe relay circuit 22-14
7 ECM voltage convert circuit 22-14
8 Angle sensor system 22-9
9 Angle sensor system 22-9
10 Ignition pulse generator system 22-14
1 Rear vehicle speed sensor system {vehicle speed) 22-15
12 Gear position switch system 22-1
13 Throttle position (TP) sensor system 22-15




ELECTRIC SHIFT PROGRAM {ESP/FE model)

DIAGNOSTIC TROUBLESHOOTING

inspect the following before diagnosing the system.
— Make sure the battery is fully charged and in

good condition

— Make sure the clutch is adjusted properly
-~ Blown main (30 A), motor {30 A) or ING fuse (10

A}

Electric Shift Does Not Operate
1. Gearshift Linkage Inspection

Turn the ignition switch 1o ON.
Shift the gear manually using the gear change
tool.

Can the gears be changed manually?

NO - Faulty transmission {page 10-5) or gear-
shift linkage {page 12-7).

YES - GOTOSTEP2.

. Gear Position Indicator Inspection

Check gear position indicator.

Does the gear position indicator show the cor-
rect gear position when the gear change tool is
moved?

NO - Troubleshoot the gear position switch
system (page 22-11)

YES - Troubleshoot the ES switch system
{page 22-8)

Gear Pasition Indicator Problem (No problem code
indication, same gear indication or wrong gear
indication)

1. Gear Position Switch Inspection at Combination

Meter

Remove the front fender {page 3-9).

Disconnect the combination meter 14P gray and
4P green connectors. ]
Check for continuity between each terminal of
the wire harness side connector and ground.
There should be continuity in each gear position
as follows:

Reverse: Gray

Neutral: Light green/red

1st: White/green

2nd: Pink

3rd: Blue/white

4th: Blue

5th: Light blue/white

Is there continuity?
NO - GOTOSTEP2.
YES - GOTQSTEP3,

GEAR CHANGE TOOL

COMBINATION METER CONNECTORS
(Viewed from the terminal side)

Gray White/green
Pink 1

Y

Light blue/white

Blue/white Blue Light green/red




ELECTRIC SHIFT PROGRAM (ESP/FE model}

2. Gear Position Switch Inspection

Check the gear position switch (page 21-10).
Is the gear position switch normal?

NO - Replace the gear position switch
{page 21-10).

YES - Repair open circuit in the wire harness.

. Signal Line Open Circuit Inspection

Disconnect the ECM 33P black connector.

Check Gray/black wire for continuity between
the ECM connector and the combination meter
connector terminals using the special tool.

TOOL:
Pin probe (Male) 072AJ-RDJA110
Is there continuity?

NO - Repair open circuit in the Gray/black
wire.

YES - GOTOSTEP4.

. Signal Line Short Circuit Inspection

Check for continuity between Gray/black wire
terminal of the wire harness side meter connec-
tor and body ground.

Is there continuity?

NO - Repair short circuit in the Gray/black
wire.

YES - GOTOSTEPS.

. Failure Reproduction With a Known-good
Combination meter

Replace the combination meter with known-
good one {page 21-12).

Turn the ignition switch to ON and check the
gear position indicator operation.

Does the gear position indicator operate nor-
malily?

NOQ - Replace the ECM with a new one.

YES -~ Replace the combination meter with a
new one.

ECM 33P CONNECTOR COMBINATION

METER CONNECTOR
{Viewed from the terminal side)

B ] d b

) 4 I p

L1 L, J

Gray/black (:) Gray/black

COMRBINATION METER CONNECTOR
(Viewed from the terminal side)

TITT)

i/

Gray/black

&
~



ELECTRIC SHIFT PROGRAM (ESP/FE model)

Problem Code 1: ECM {writing and recording
circuit}

1. ECM Inspection

Erase the problem codes from the ECM
{page 22-4}.

Check the ES system failure {the gear position
indicatar blinks} when turning the ignition switch
from OFF to ON.

Does the gear position indicator blink?
NO - No problem (temporary failure).

YES - Replace the ECM with a new one and
troubleshoot again.

Problem Code 2: ES Switch System {(Up and Down)
1. ECM and Gearshift Switch Connection

Inspection

Remove the front fender {page 3-9).
Check the connections of the ECM and handle-
bar switch connectors.

Are all connections OK?

NO - Connect the ECM and/or handlebar
switch connector securely.

YES - GOTOSTEP2.

. Gearshift Switch Inspection at ECM Connector

Disconnect the ECM 33P black connector
{page 19-6).

Check for continuity between the following ter-
minals of the wire harness side connector while
pushing the gearshift switch using the special
tool.

TOOL:

Pin probe (Male) 07ZAJ-RDJAT0

With the upshift switch pushed:
Black/red - White/blue

With the downshift switch pushed:
Black/red — White/yellow

Is there continuity?

NO - GOTOSTEP3.

YES - GOTOSTEPA4.

. Gearshift Switch Inspection at Handlebar

Switch Connector

Disconnect the left handlebar switch connector
(page 21-8).
Check for continuity between the following ter-
minals of the switch side connector while push-
ing the gearshift switch.
With the upshift switch pushed:;

Black/red - White/blue
With the downshift switch pushed:

Black/red - White/yeliow

Is there continuity?
NO - Replace the left handlebar switch.

YES - * Loose or poor contact of the handle-
bar switch connector.
s Qpen circuit in the Black/red, White/
blue, and/or Whitelvellow wire.

ECM 33P CONNECTOR
{Viewed from the terminal side)

Black/red

; B

White/blue White/yellow

HANDLEBAR SWITCH CONNECTOR
(Viewed from the terminal side)

Black/red
n n_/

S

White/yellow / @

White/blue




ELECTRIC SHIFT PROGRAM (ESP/FE model)

4. ECM Inspection

Connect the handlebar switch and ECM connec-
tors.

Check the ES system failure (the gear position
indicator blinks) when turning the ignition switch
from OFF to ON.

Does the gear position indicator blink?
NO ~ No problem (temporary failure).

YES - Replace the ECM with a new one and
troubleshoot again.

Prablem Code 3, 8, 9: Angle Sensor System
1. ECM and Angle Sensor Connection Inspection

Remove the right inner fender {page 3-7).
Remove the front fender {page 3-9).

Check the connections of the ECM and angle
sensor connectors.

Are all connections good?

NO -~ Connect the ECM and/or angle sensor
connector securely.

YES -~ GOTOSTEP2.
2. Angle Sensor Inspection 1 at ECM Connector

Disconnect the throttle position sensor 3P con-

Disconnect the ECM 33P black connector. (Viewed from the terminal side)
Measure the resistance between the Black/red Black/red
and Green/blue wire terminals of the wire har-
ness side connector using the special tool, I__-F%
TOOL: p— ( —
Pin probe (Male} 07ZA.J-RDJA110 hd

I fl
STANDARD: 4 - 6 kQ (20°C/ 68°F) t o i

Is the resistance within the specified range?
NO -~ GOTOSTEPA4.

Green/blue
YES - GOTO STEP3.
3. Angle Sensor Inspection 2 at ECM Connector
Check that the resistance between the Yellow/
blue and Green/blue terminals of the wire har- ECM 33P CONNECTOR
ness side connector varies while shifting the (Viewed from the terminal side)
gear manually using the gear change tool.
From neutral to 5th gear: Resistance increase .-_-.J: - — ,_|1
From 5th gear to neutral: Resistance decreases 1
Does the resistance vary properly? [ , S ]
NO - GOTOSTEP7. i =5
YES - GOTOSTEPS. / : \
Green/blue Yellow/blue

N
I
({e)



ELECTRIC SHIFT PROGRAM (ESP/FE model)

4.

Angle Sensor Inspection 1

Measure the resistance between the Black/red
and Green/blue terminals of the sensor connec-
tor (page 22-18).

STANDARD: 4k — 6k(2 (20°C/ 68°F)

Is the resistance within the specified range?
NO - Replace the angle sensor.

YES - GO TO STEPS.

Angle Sensor Power Input Line Inspection

Connect the ECM connector.
Check the angle sensor input voltage
{page 22-18),

Is there 4.7 -53V?

NO - Repair open or short circuit in the Black/
red wire.

YES - GO TO STEPG.

Angle Sensor Ground Line Short Circuit
Inspection

Turn the ignition switch to OFF.

Check for continuity between the Green/blue
wire terminal of the wire harness side sensor
connector and ground.

Is there continuity?

NO - Check the angle sensor connector for
loose or corroded terminal.

YES -~ Repair short circuit in the Green/blue
wire.

Angle Sensor Inspection 2

Check that the resistance between the Yellow/
blue and Green/blue terminals of the sensor con-
nector varies with the gear position (page 22-18).

From neutral to 5th gear: Resistance increase
From 6th gear to neutral: Resistance decreases
Does the resistance vary properly?

NO - Replace the angle sensor.

YES - GO TO STEP 8.

Angle Sensor Signal Line Short Circuit
Inspection

Check for continuity between the Yellow/blue
wire terminal of the wire harness side sensor
connector and ground.

Is there continuity?
NO - Repair open circuit in the Yellow/blue
wire.

YES - Repair short circuit in the Yellow/blue
wire.

ANGLE SENSOR CONNECTOR
(Viewed from the terminal side)

1

Green/blue

ANGLE SENSQOR CONNECTOR
{Viewed from the terminal side)

el )

Yellow/blue




ELECTRIC SHIFT PROGRAM (ESP/FE model)

9. ECM Inspection

Connect the ECM connector.

Check the ES system failure {the gear position
indicator blinks) when turning the ignition switch
from OFF to ON,

Does the gear position indicator biink?
NO - No problem (temporary failure).

YES - Replace the ECM with a known-good
one and troubleshoot again.

Problem Codes 4 or 12: Gear Position Switch
System

1. ECM and Gear Position Switch Connection
Inspection

Remove the front fender (page 3-9}
Check the connections of the ECM and gear posi-
tion switch connectors.

Are all connections good?

NO - Connect the ECM and/or gear position
switch connector securely,

YES - GOTO STEP 2.
2. Gear Position Switch Inspection at ECM

Disconnect the ECM 33P black connector,

Check for continuity between each terminal of EC.M 33p CONNECTOR. .
the wire harness side connector and ground. {Viewed from the terminal side)
There should be continuity in each gear position Pink White/green

as follows: Blue/white Light green/red
Reverse: Gray =

Neutral: Light green/red =\ pr —

1st: White/green —elole|®

2nd: Pink ‘ [ AL AL i
3rd: Blue/white 3 /
4th: Yellow /f — \\‘_' _

Sth: Light blue/white Gray \ Yellow

Is there continuity? — Light blue/white

NO - GO TQSTEP3.
YES - GOTOSTEP4.
3. Gear Position Switch Inspection
Check the gear position switch {page 21-10).
Is the gear position switch normal?

NO - Replace the gear position switch
{page 21-10}).

YES - Repair open circuit in the wire harness.




ELECTRIC SHIFT PROGRAM (ESP/FE model)

4. ECM Inspection

Cannect the ECM connector.

Disconnect the gear position switch 8P gray con-
nector.

Turn the ignition switch to ON.

Measure the voltage between each terminal {+)
of the wire harness side 8P connector and
ground {-}.

STANDARD:5V

Is the voltage about 5 V?

NO - Replace the ECM unit with a new one
and troubleshoot again.

YES - GOTO STEFPS.

. ES System Faiiure Checking

Check the ES systemn failure {the gear position
indicator blinks) when turning the ignition switch
from OFF to ON.

Does the gear position indicator blink?
NQ - No problem (temporary failure).

YES - Replace the ECM with a new one and
troubleshoot again.

Problem Code 5: ECM Motor Driver Circuit
1. ECM and Motor Connection Inspection

Remove the right inner fender (page 3-7}).
Remove the front fender (page 3-9).

Check the connections of the ECM and motor
connectors.

Are all connections good?

NO -~ Connect the ECM andfor control maotor
connector securely.

YES - GOTOSTEP2.

. ECM Motar Power Input Line Inspection

Disconnect the ECM 5P black connectar.,
Measure the voltage between the Rediyellow
wire terminal {+) of the wire harness side con-
nector and ground {-).

Is there battery voltage?

NO - ¢ Check for loose or poor contact of
related circuits.
¢ Check for blown MOTOR fuse (30 A}
» Check for open circuit in the Red/yel-
low, Red/white and/or Red wire

YES - GOTOSTEP3.

GEAR POSITION SWITCH CONNECTOR
{Viewed fram the terminal side)

White/green  Gray
Light green/red

(+}

Light bluefwhite
¢ 4
oo
o ole
4

Bluefwhite

/=N

Pink Yellow

ECM 5P CONNECTOR
(Viewed from the terminal side)

Rediyellow

)

Ll J




ELECTRIC SHIFT PROGRAM (ESP/FE model)

3. ECM Power Ground Line Inspection

Check for continuity between the Green wire ter-
minal of the wire harness side connector and
body ground.

Is there continuity?

NO - » Check for loose or poor contact of
ground terminal
* Check for open circuit in the Green
wire

YES - GOTOSTEP4.

. ECM to Motor Harness Inspection

Disconnect the control motor 2P connector.
Check the Orange and Green/red wires for conti-
nuity between the ECM 5P connector and motor
connector.

Is there continuity?

NO - Repair open circuit in the Orange andfor
Green/blue wire

YES - GOTOSTEPE.

. Control Motor Inspection

Connect a fully charged 12 V battery to the
motor 2P connector terminals.

Does the motor turn?

NO - Faulty motor

YES - GOTOSTEPS.

. ES System Failure Checking

Connect the ECM and motor connectors.

Check the ES system failure {the gear position
indicator blinks) when turning the ignition switch
from OFF to ON.

Does the gear position indicator blink?
" NDO - No problem (temporary failure).

YES - Replace the ECM with a known-good
cone and troubleshoot again.

ECM 5P CONNECTOR

(Viewed from the terminal side)

Jo,

[

.
]

Green

ECM 5P CONNECTOR

Orange

—

CONTROL MOTOR
CONNECTOR

(Viewed from the terminal side)

Green/red

-
/

Green/red

)




ELECTRIC SHIFT PROGRAM (ESP/FE model)

Problem Code 6: ECM Fail-Safe Circuit or Problem
Code 7: ECM Voltage Convert Circuit

1. ES System Failure Checking

Check the ES system failure {the gear position
indicatar blinks) when turning the ignition switch
from OFF to ON.

Does the gear position indicator blink?
MO - No problem {temporary failure}.
YES - GOTOSTEP2.

2. Problem GCode Check

Check the number of blinks (problem code
number).

Does the gear position indicator blink other than
& or 7 times?

NO - Replace the ECM with a known-good
one and troubleshoot again.

YES - Troubleshoot the problem code.

Problem Code 10: Ignition Pulse Generator System

1. ECM and Ignition Pulse Generator Connection
Inspection

Remove the front fender {page 3-9}.
Check the connection of the ECM and alternator
connectors.

Are all connections good?

NQ - Connect the ECM and/or alternator con-
nector securely.

YES - GO TO STEP 2.
2. Ignition Pulse Generator Inspection at ECV

Check the ignition puise generator peak voltage
at the ECM {page 19-6).

Is the peak voltage 0.7 V or more?
NO - GOTOSTEP3.
YES - GOTOSTEPA4.

3. lIgnition Pulse Generator Inspection at
Alternator

Check the ignition pulse generator peak voltage
at the alternator {(page 19-6).

Is the peak voltage 0.7 V or more?

NO - Replace the ignition pulse generator
{alternator stator).

YES - Check for open or short circuit in the
Bluefyellow wire and/or White wire.

4, ES System Failure Checking

Check the number of gear position indicator
blinks while driving in 1st gear over 6 km/h (4 mi/
h) for more than 6 seconds.

Does the gear position indicator blink?
NO -~ No problem {tempaorary failure).

YES - Replace the ECM with a known-good
one and troubleshoot again.




ELECTRIC SHIFT PROGRAM (ESP/FE model)

Problem Code 11: Vehicle Speed Sensor System
1. Speedometer Inspection

Check the speedometer during low speed driv-

ing.

Is the speedometer showing the correct vehicle

speed?

NO - Check the combination meter
(page 21-12).

YES - GO TO STEP 2.

. ECM and Rear Vehicle Speed Sensor (VSS)
Connection Inspection

Remove the front fender (page 3-9).
Check the connection of the ECM and the rear
VSS cannectors.

Are all connections good?

NO - Connect the ECM and/or rear VSS con-
nector securely.

YES - GO TOSTEP 3.
. Rear VSS Line Open Circuit Inspection

Turn the ignition switch OFF.

Disconnect the ECM 33P black connector and
rear V3S 3P yellow connector.

Check for Black/orange, Pink/green and Green/
blue wires for continuity between the ECM and
rear VSS connectors.

Is there continuity?

NO - Repair open circuit in the Black/orange,
Pink/green and/ar Green/blue wire

YES - GOTOSTEP4,

. ES System Failure Checking

Check the number of gear position indicator
blinks while driving in 1st gear over 6 km/h (4 mi/
h) far more than 6 seconds.

Does the gear position indicator blink?
NO - No problem {temporary failure}.

YES - Replace the ECM with a known-good
one and troubleshoot again.

REAR VSS
CONNECTOR

ECM 33P

CONNECTOR

{Viewed from the terminal side)

@ .(Eien/blue Q Green/blue
Pink/ — ,;'_" _1 1
green /'
o | ‘jj/ ¢ e I ]
\ | )~ AT
Black/orange
&)

Black/crange

Pink/green

Problem Code 13: Throttle Position (TP} Sensor
System

1. ECM and TP Sensor Connection Inspection

Remave the seat (page 3-4)
Remove the front fender (page 3-9)

Check the connections of the ECM and TP sensor

connectors.
Are all connections good?

NO - Connect the ECM and/or TP sensor con-

nector securely.
YES - GOTOSTEP2.
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ELECTRIC SHIFT PROGRAM (ESP/FE model)

2.

TP Sensor Inspection 1 at ECM Connector

Disconnect
(page 22-18).
Disconnect the ECM 33P black connector.
Measure the resistance between the Black/red
and Green/blue wire terminals of the wire har-
ness side connector using the special tool.

TOOL:
Pin probe (Male)

the angle sensor 3P connector

07ZAJ-RDJAT10

STANDARD: 4 - 6 k(2 (20°C/ 68°F)

Is the resistance within the specified range?
NO - GOTO STEPA4.

YES - GO TO STEP 3.

TP Sensor Inspection 2 at ECM Connector

Check that the resistance between the Yellow/ |

black and Green/blue terminals of the wire har-

ness side connector varies while operating the

throttle lever.

From fully closed position to fully open position:
Resistance increases

From fully open position to fully closed position:
Resistance decreases

Does the resistance vary properly?
NO - GOTOSTEP7.
YES - GOTOSTEPS.

ECM 33P CONNECTOR
(Viewed from the terminal side)

Black/red

Green/blue

ECM 33P CONNECTOR
(Viewed from the terminal side)

/

Green/blue

TP Sensor Resistance Inspection 1

Disconnect the TP sensor connector.
Measure the resistance between the Black/red
and Green/blue terminal of the TP sensor.

Is the resistance within 4 - 6 k(2 (20°C/68°F)?
NO - Faulty TP sensor.
YES - GOTOSTEPS.

TP Sensor Input Voltage Inspection

Connect the ECM 33P connector.

Turn the ignition switch to “ON".

Measure the input voltage between the Black/red
(+) and Green/blue (-) terminal of the wire har-
ness side TP sensor connector.

Is there 4.7 - 5.3 V?

NO - Repair open or short circuit in the Black/
red wire.

YES - GOTO STEP 6.

Green/blue (-)

| 3P CONNECTOR
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ELECTRIC SHIFT PROGRAM (ESP/FE model)

6. TP Sensor Ground Line Short Circuit Inspection

Turn the ignition switch to OFF.

Check for continuity between the Green/blue
wire terminal of the wire harness side sensor
connector and ground.

Is there continuity?

NO - Checkthe TP sensor connector for loose
or corroded terminal.

YES - Repair short circuit in the Green/blue
wire.

7. TP Sensor Resistance Inspection 2

Check that the resistance between the Yellow/
black and Green/blue terminals varies with the
throttle position while operating the throttle
lever.

From fully closed position to fully open position:
Resistance increases

From fully open position to fully closed position:
Resistance decreases

Does the resistance vary properly?

NO - Replace the angle sensor.

YES - GO TO STEP 8.

8. TP Sensor Signal Line Short Circuit Inspection

Check for continuity between the Yellow/black
wire terminal of the wire harness side sensor
connector and ground.

Is there continuity?

NO - Repair open circuit in the Yellow/black
wire.

YES - Repair short circuit in the Yellow/black
wire.

9. ECM Inspection

Connect the ECM 33P connector.

Check the ES system failure (the gear position
indicator blinks) when turning the ignition switch
from OFF to ON. '

Does the gear position indicator blink?
NO - No problem (temporary failure).

YES - Replace the ECM with a known-good
one and troubleshoot again.

TP SENSOR CONNECTOR
(Viewed from the terminal side)

1)

o

Green/blue

TP SENSOR CONNECTOR
(Viewed from the terminal side)

el

=]

Yellow/black




ELECTRIC SHIFT PROGRAM (ESP/FE model)

ANGLE SENSOR

INSPECTION

Remove the right inner fender (page 3-7).

Disconnect the angle sensor 3P connector.

SENSOR RESISTANCE

Measure the resistance between the Black/red and
Green/blue terminal of the angle sensor.

STANDARD: 4 - 6 k< (20°C/68°F)

Check that the resistance between the Yellow/blue
and Green/blue terminals varies with the gear posi-
tion while shifting the gear manually using the gear
change tool.

From neutral to 5th gear: Resistance increase
From 5th gear to neutral: Resistance decreases

INPUT VOLTAGE

Turn the ignition switch to ON and measure the
input voltage between the Black/red (+) and Green/
blue (-) terminal of the wire harness side connector.

STANDARD: 4.7 -53V

If the input voltage is out of specification, check for
open or short circuit in the Black/red and Green/blue
wires between the angle sensor and ECM.

If the wires are OK, replace the ECM.

REMOVAL

Remove the right inner fender (page 3-7).
Disconnect the angle sensor 3P connector.

Remove the two socket bolts, sensor cover and
angle sensor.
Remove the O-ring.

ANGLE S‘ENSO 3P CONNECTOR

ANGLE SENSOR CONNECTOR
(Viewed from the terminal side)

Black/red (+) Green/blue ()

\

|

-
),

3P CONNECTOR

SOCKET BOLTS COVER, SENSOR
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ELECTRIC SHIFT PROGRAM (ESP/FE model)

INSTALLATION

Coat a new O-ring with engine oil and install it into
the sensor groove.

Carefully install the angle sensor by aligning the flat
surfaces of the sensor shaft hole and gearshift spin-
dle end.

Apply locking agent to the socket bolt threads
Install the sensor cover and socket bolts and tighten
the bolts.

TORQUE: 6 N-m (0.6 kgf-m, 4.4 Ibf-ft)
Connect the angle sensor 3P connector.
Install the right inner fender (page 3-7).

CONTROL MOTOR AND REDUCTION
GEARS

REDUCTION GEARS

CONTROL MOTOR

O-RINGS

O-RING
ANGLE SENSOR
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ELECTRIC SHIFT PROGRAM (ESP/FE model)

REMOVAL
Replace the control Remove the angle sensor (page 22-18) WIRE BAND
motoras an - gemove the control motor 2P connector from the - .
assembly. A

frame and disconnect it.
Remove the wire band from the control motor and
angle sensor wires.

Remove the following:

- four flange bolts
- control motor assembly

- 0O-ring

- spacer

- O-ring

- dowel pin

- reduction gears

Check the gear teeth for wear or damage.

INSTALLATION

Thoroughly clean the gears and journals. ’7

Apply 3 -5 g of specified grease to the gear journals TEMPLEX N3 GREASE
(both sides of the upper and lower gears) and gear (Apply 3-5g) MIDDLE GEAR
teeth as shown. ?

SPECIFIED GREASE: Templex N3 grease (ESSO)

Install the upper and lower gears into the crankcase
cover, and the middle gear by aligning its wide
groove (indicated by punch mark) with the wide
tooth on the gearshift spindle.




ELECTRIC SHIFT PROGRAM (ESP/FE model)

Install the dowel pin into the front crankcase cover.
Coat new O-rings with engine oil and install them
into the spacer grooves.

Install the spacer onto the front crankcase cover.

Install the control motor assembly and tighten the
four flange bolts.

Connect the control motor 2P connector and install
it onto the frame.
Install the wire band.

Install the angle sensor (page 22-19).

GEARSHIFT SWITCH
SYSTEM INSPECTION

Remove the front fender (page 3-9).

Remove the handlebar switch 10P green connector
from the frame and disconnect it.
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ELECTRIC SHIFT PROGRAM (ESP/FE model)

Check for continuity between the switch side con-
nector terminals with each switch pushed.
Continuity should exist between the color coded
wires as follows:

Color White/

White/red | White/blue yellow

Smm®,
O

Switch Position
UPSHIFT pushed

DOWNSHIFT pushed

O

INPUT VOLTAGE
Remove the front fender (page 3-9).

Remove the handlebar switch 10P green connector
from the frame and disconnect it.

Turn the ignition switch to ON.

Measure the input voltage between the Black/red
wire terminal (+) of the harness side connector and
ground (-).

STANDARD: 4.7-53V

If the input voltage is abnormal, or if there is no
input voltage, check for an open or short circuit in
the wire harness, or loose or poor connections in
the wire harness.

REVERSE SHIFT SWITCH
INSPECTION

Remove the engine sub-wire harness 2P green con-

nector from the frame and disconnect it.

Check for continuity between the Gray wire terminal
of the engine side connector and ground.

There should be continuity with the reverse selector
lever operated and no continuity with the lever
released.

REMOVAL/INSTALLATION

Remove the two bolts and guard plate.

Disconnect the switch connector and remove the
reverse shift switch and sealing washer.

Install the reverse shift switch with a new sealing
washer and tighten it.

TORQUE: 13 N:m (1.3 kgf-m, 10 Ibf-ft)

Connect the switch connector securely.

UPSHIFT SWITCH

2P GREEN CONNECTOR

/ \

HEVEIE(SE SHIFI:T SWITCH, SEALING WA

HER
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SELECTABLE 4WD SYSTEM (FM/FE models)

COMPONENT LOCATION
COMBINATIONMETER  2WD/4WD
{4WD INDICATOR) SELECT SWITCH
IGNITION

FUSE BOX

~ MAIN FUSE (30 A) SWITCH

- IGN FUSE {10 A) o

— LIGHT FUSE (15 A) FRONT FINAL & .‘%\ﬁ

CLUTCH

ENGINE CONTROL
MODULE (ECM)

BATTERY

FRONT VEHICLE SPEED
SENSOR (VSS)

REAR VEHICLE SPEED

SENSOR (VSS)
SYSTEM DIAGRAM
R O O—=R
MAIN FUSE rL| rL|—
304 @® =
ENGINE CONTROL MODULE {ECM) i
BATTERY
| | I l R |
PW B | PG WR WY G BiBl  BUG BUW e RIBl =" O—— P —— L
GiBu IGNITION =
l SWITCH
Py —t——— 80— O—P—4@
IGN FUSE
10A
G/Bu GiBu
BIfO 4 PiwW BI/O 4 PIG WIR wiy
—— BB —— P .
? t ¢t [~ R 5
8 G P B G P B B G ByB  BUG ByW BB 15A e
LT T | | GG
P: Pink
JUULJ Lo~ @J R: Red
| W: White
FRONTVEHICLE ~REARVEHICLE ~ FRONTFINAL =  AWDI2WD  COMBINATION Y: Yellow
SPEEDSENSOR  SPEED SENSOR  CLUTCH SELECT  METER

SWITCH  (4WD INDICATOR)
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SELECTABLE 4WD SYSTEM (FM/FE models)

SERVICE INFORMATION
GENERAL

The drive mode (2WD or 4WD) can be changed electrically by operating the front final clutch with the 2WD/4WD select
switch.

When checking the selectable 4WD system, always follow the steps in the troubleshooting (page 23-4).
Refer to page 16-3 for front final clutch information.

A faulty selectable 4WD system is often related to poorly connected or corroded connections. Check those connections
before proceeding.

Refer to page 16-12 and page 16-32 for vehicle speed sensor removal/installation,

TOOL
Inspection adaptor Pin probe {Male)
07GMJ-ML8B0100 07ZAJ-RDJA110

TROUBLESHOOTING CHART

4WD indicator blinks Check part and system Refer to page
2 Front vehicle speed sensor {VSS) 23-5
3 Rear vehicle speed sensor (VSS) 23-7
4 System voltage 23-9
5 Front final clutch system 23-9




SELECTABLE 4WD SYSTEM (FM/FE models)

TROUBLESHOOTING

SELF-DIAGNOSTIC FUNCTION

When the integrated engine control module (ECM)
detects a problem in the system, the 4WD indicator
shows the problem code.

The 4WD indicator denotes the problem codes by
blinking from two to five times when the ignition
switch is turned from OFF to ON.

If no 4WD system failure occurs {the indicator does
not blink), perform same procedure as the Electric
Shift (ES) systemn (page 22-4).

PROBLEM CODE BLINKING PATTERN:

3sec. 1sec. 1 sec.

One Blink —f}——da—

4WD INDICATOR

Problem code
(Example:
Blinking 3 times =
Problem code 3}

Pattern
repeated




SELECTABLE 4WD SYSTEM (FM/FE models)

PROBLEM CODE 2: FRONT VEHICLE
SPEED SENSOR (VSS)

NOTE:

* Before troubleshooting, check that the tire pres-
sure and tire size are correct.

1. Front VSS Connector Inspection

Remove the left inner fender (page 3-8).

Turn the ignition switch to OFF.

Disconnect the front VSS 3P black connector.
Check the connector for loose contacts or cor-
roded terminals.

Is the connector in good condition?

NO - Loose or poorly connected front VSS 3P
connector.

YES - GOTO STEP 2.

2. Front VSS Input Line Inspection

Turn the ignition switch to ON.

Measure the voltage between the wire harness
side front VSS 3P black connector terminal and
ground.

Connection: Black/orange (+) — Ground (-)
Is the voltage more than 10 V?

NO - Open or short circuit in the Black/
orange wire.

YES - GO TO STEP 3.

3. Front VSS Ground Line Inspection

Measure the voltage between the wire harness
side front VSS 3P black connector terminals.

Connection: Black/orange (+) - Green/blue (-)
Is the voltage more than 10 V7

NO - Open circuit in the Green/blue wire.
YES - GO TO STEP 4.

R

FRONT VSS CONNECTOR
(Viewed from the terminal side)

==

(+) A ]]

e

Black/orange

FRONT VSS CONNECTOR
(Viewed from the terminal side)

Black/orange
\._
®
A

Green/blue

(+) )

235



SELECTABLE 4WD SYSTEM (FM/FE models)

4. Front VSS Output Line Inspection

Measure the voltage between the wire harness
side front VSS 3P black connector terminals.

Connection: Pink/white {+) - Green/blue (-}
Is the voitage approximately 5 V?

NO - Open or short circuit in the Pink/white
wire.

YES - GO TO STEPS.

. Front VSS Inspection

Turn the ignition switch to OFF.
Connect the inspection adaptor to the front VSS
3P black connectors.

TOOL:
Inspection adaptor 07GMJ-ML80100

Shift the transmission in neutral,

Raise the wheels off the ground and support the
vehicte securely with a hoist or equivalent.

Turn the ignition switch to ON,

Measure the voltage between the Red clip (+)
and White clip (~) while slowly turning the front
wheels by hand.

is there 0 to § V pulse voltage?
NO - Faulty front VSS.
YES - GOTOSTEPS.

. Failure Reproduction

Turn the ignition switch to OFF,

Connect the front VSS 3P black connector and
install the left inner fender {page 3-8).

Turn the 2WD/AWD select switch to “4WD",
Test-drive the vehicle above 4 mph for more
than 5 seconds and check that the 4WD indicator
blinks.

Does the 4WD indicator blink 5 times?
NO - No prablem (Temporary failure).
YES - Faulty ECM.

FRONT VSS CONNECTOR
(Viewed from the terminal side)

|

N)_— Pink/white

/&"_"l

Green/blue
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SELECTABLE 4WD SYSTEM (FM/FE models)

PROBLEM CODE 3: REAR VEHICLE
SPEED SENSOR (VSS)

NOTE:

* Before troubleshooting, check that the tire pres-

sure and tire size are correct.
1. Rear VSS Connector Inspection

Remove the left inner fender (page 3-8).

Turn the ignition switch to OFF.

Disconnect the rear VSS 3P yellow connector.
Check the connector for loose contacts or cor-
roded terminals.

Is the connector in good condition?

NO - Loose or poorly connected rear VSS 3P
connector.

YES - GOTO STEP 2.

2. Rear VSS Input Line Inspection

Turn the ignition switch to ON.

Measure the voltage between the wire harness
side rear VSS 3P yellow connector terminal and
ground.

Connection: Black/orange (+) - Ground (-)
Is the voltage more than 10 V?

NO - Open or short circuit in the Black/
orange wire.

YES - GO TO STEP 3.

3. Rear VSS Ground Line Inspection

Measure the voltage between the wire harness
side rear VSS 3P yellow connector terminals.

Connection: Black/orange (+) - Green/blue (-)
Is the voltage more than 10 V?

NO - Open circuit in the Green/blue wire.
YES - GOTO STEP4.

3P YELLOW CONNECTOR

REAR VSS CONNECTOR
(Viewed from the terminal side)

—

\o=—=5

Black/orange

REAR VSS CONNECTOR
(Viewed from the terminal side)

Black/orange

r'_‘——'_"l\

Green/blue
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SELECTABLE 4WD SYSTEM (FM/FE models)

4. Rear VSS Output Line Inspection

Measure the voltage hetween the wire harness
side rear VSS 3P yellow connector terminals.

Connection: Pink/green (+) — Green/blue (-}
Is the voltage approximately 5 V?

NO - Open or short circuit in the Pink/green
wire.

YES - GOTOSTEPS.

. Rear VSS Inspection

Turn the ignition switch to OFF.
Connect the inspection adaptor to the rear VSS
3P vellow connectors.

TOOL:
Inspection adaptor 07GMJ-MLB0100

Shift the transmission in neutral.

Raise the wheels off the ground and support the
vehicle securely with a hoist or equivalent.

Turn the ignition switch to ON.

Measure the voitage between the Red clip (+)
and White clip (-} while slowly turning the rear
wheels by hand.

Is there D to 5 V pulse voltage?
NO - Faully rear VSS.
YES - GOTOSTEPGE.

. Failure Reproduction

Turn the ignition switch to QFF.

Connect the rear VSS 3P yellow connector and
install the left inner fender (page 3-8).

Turn the 2WD/4AWD select switch to 4WD.
Test-drive the vehicle above 4 mph for more
than 5 seconds and check that the 4WD indicator
blinks.

Does the 4WD indicator blink 5 times?
NO - No probiem {Temporary failure).
YES - Faulty ECM.

REARVSS C

ONNECTOR

{Viewed from the terminal side)

=

| Pinkigreen

)

Green/blue

=2

AN
{-} @ {+)

YELLOW CONNECTORS

4WD INDICATOR

o)




SELECTABLE 4WD SYSTEM (FM/FE models)

PROBLEM CODE 4: SYSTEM VOLTAGE
NOTE:

+ Before starting the troubleshooting, check for the
following:
~ battery condition (page 18-5)
- engine idle speed (page 4-13)

1. Failure Reproduction

Turn the ignition switch to ON.
30 seconds after turning the ignition switch ON, | 4WD INDICATOR
check that the 4WD indicator blinks.

Does the 4WD indicator blink 4 times?
NO - Check the charging system {page 18-7).
YES - GO TOSTEP 2.

@O i
N

2, ECM Power Input Line Inspection

Turn the ignition switch to OFF.
Remove the front fender (page 3-9).

Disconnect the ECM 33P black connector. EQM 33P CONNECTOR_ .
Turn the ignition switch to ON. (Viewed from the terminal side)
Measure the voltage between the wire harness /=
side connector terminal and ground using the — 1 A—
special tool. [ ]
TOOL: f 1 n (+)
Pin probe (Male} 07ZAJ-RDJA110 { ] I
e e
Connection: Black/green (+) - Ground {-} [
Standard: 11 - 16 V (20°C/68°F) Black/green =

Is the voitage within the standard value?

NOQO - = Open circuit in wire harness between
the battery-to-fuse box and fuse box-to-ECM.
* Undercharged battery.

YES - Recheck for poor contact or loose con-
nection in the wire harness. If they are
OK, replace the ECM with a new ane.

PROBLEM CODE 5: FRONT FINAL
CLUTCH SYSTEM

1. Failure Reproduction

Turn the ignition switch to OFF then ON and the
2WD/AWD select switch to 4WD, and check that | 4WD INDICATOR
the 4WD indicator blinks.

Does the 4WD indicator blink 5 times?
NO -~ No problem (Temporary failure).
YES - GO TO STEP 2.




SELECTABLE 4WD SYSTEM (FM/FE models)

2. Frant Final Clutch Line Open Circuit Inspection

Remove the front fender {page 3-9).

Remove the final clutch cover {page 16-12}.

Turn the ignition switch to OFF.

Disconnect the ECM 33P black connector and
front finat clutch 2P green connector.

Check the White/red and White/yellow wires for
continuity between the ECM 33P black and front
final clutch 2P green connector terminais using
the special tool.

TOOL:
Pin probe {Male) 07ZAJ-RDJA110
Is there continuity?
NO - =+ Open circuit in the Whitefred wire.
* Open circuit in the White/yetlow

wire.
YES - GOTO STEP 3.

. Front Final Clutch Line Short Circuit Inspection

Check the Whitefred and White/yellow wires for
continuity between the wire harness side clutch
2P connector terminals and ground.

Is there continuity?

YES - ¢ Short circuit in the White/red wire.
* Short circuit in the White/yellow
wire.

NO - GOTOSTEP4.

. Front Final Clitch Inspection

Measure the resistance between the final clutch
side 2P connector terminals.

Is the resistance within 5.1 - 5.8 {2 {20°C/68°F)?
NO - Faulty front final clutch.
YES - Fauity ECM.

FINAL CLUTCH ECM 33P

CONNECTOR CONNECTOR

{Viewed from the terminal side)

@ Whi‘ge/red
White/red \% \
,_| b
®
n [l
I .l
Q) ——~
White/yeliow \a&/  whitelyellow

WIRE HARNESS SIDE

FINAL CLUTCH CONNECTOR
(Viewed from the terminal side)

o]

Q

FINAL CLUTCH CONNECTOR
(Viewed from the terminai side)

-

©)
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WIRING DIAGRAMS

A/CM-TYPE TM MODEL
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ENGINE DOES NOT START OR IS HARD TO

POOR PERFORMANCE AT LOW AND IDLE

GPEED reereveeersresesssnsasssonssnsessnessassessensessssrassnans 25.5
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TROUBLESHOOTING

ENGINE DOES NOT START OR IS HARD TO START

1.

Fuel Flow Inspection
Check fuel flow to the carburetor.
Is fuel reaching the carburetor?

NO - s+ Clogged fuel line and strainer
e Clogged fuel valve
* Clogged fuel tank breather hose

YES - GOTOSTEP2.

Spark Plug Inspection

Remove and inspect the spark plug.
Is the spark plug wet with fuel?

YES - + Flooded carburetor
* Throttle valve open
Dirty air cleaner
Improperly adjusted pilot screw
Starting enrichment {SE) valve stuck open or damaged

NO - GOTOSTEP3.
Spark Test
Perform the spark test.

[ N

Is the spark quality good?

NO - e Faulty spark plug

Fouled spark plug

Loose or disconnected ignition system wires
Broken or shorted spark plug wire

Faulty ignition coil

Faulty ignition pulse generator

Faulty engine stop switch

Faulty ignition switch

Faulty ignition control module {ICM)

YES - GOTO STEP 4.
Engine Start Condition
Start the engine by following the narmal procedure.

Does the engine start but stop?

YES - + Improper choke operation

Incorrectly adjusted carburetor

Leaking carburetor insulatar

improper ignition timing {Faulty ECM or ignition pulse generator)
Contaminated fuel

NO - GOTOSTEPS.
Cylinder Compression Inspection

Test the cylinder compression.
Is the compression as specified?

NO - » Valve clearance too small
Valve stuck open

Worn cylinder and piston rings
Damaged cylinder head gasket
Seized valve

Improper valve timing

N
o
N



TROUBLESHOOTING

ENGINE LACKS POWER

1

Drive Train Inspection
Raise wheel off the ground and spin by hand.
Does the wheel spin freely?

NO - = Brake dragging
* Worn or damaged knuckle, hub or axle bearing

YES - GO TOSTEP2.
Tire Pressure Inspection
Check the tire pressure.
Are the tire pressures correct?

NO - e« Faulty tire valve
* Punctured tire

YES - GOTOSTEP3.

Clutch Inspection

Accelerate rapidly low to second.
Does the engine speed change?

NO - ¢ Clutch slipping

* Worn clutch discs/plates
Warped clutch discs/plates
Weak clutch spring
Additive in engine oil

YES - GO TOSTEP4.
Engine Performance Inspection

Accelerate lightly.
Does the engine speed increase?

NO - Fuel/air mixture too rich or lean
Clogged air cleaner

Restricted fuel flow

Clogged muffler

Restricted fuel tank breather hose
YES - GOTOSTEPS.
Ignition Timing Inspection

* & v 0

Check the ignition timing.
Is the ignition timing as specified?

NO - = Faulty engine control module {ECM)
¢ Faulty ignition pulse generator

YES - GOTO STEP6.

Cylinder Compression Inspection
Test the cylinder compression.

Is the compression as specified?

NQO - ¢ Valve clearance too small
Valve stuck open

Worn cylinder and piston rings
Damaged cylinder head gasket
Seized valve

Improper valve timing
YES - GOTOSTEP?.

N



TROUBLESHOOTING

7. Carburetor Inspection
Check the carburetor for clogging.
Are the carburetor passages clear?
NO - Carburetor not serviced frequently enough
YES - GOTOSTEPS.
8. Spark Plug Inspection
Remove and inspect the spark plug.
Is the spark plug in good condition?

NO - e« Plugs not serviced frequently enough
* [ncorrect spark pfug used

YES - GOTOQSTEPS.
9. Engine Oil Inspection
Check the oil level and condition.
Is the engine oil at the correct level and in good condition?

NO - » Qil level too high
+ Qil tevel too low
+ Contaminated oil

YES - GO TO STEP 10.

10. Valve Train Lubrication Inspection
Remove the cylinder head cover and inspect lubrication.
Is the vaive train properly lubricated?

NO - » Clogged oil passage
* Clogged oil crifice

YES - GO TO STEP 11.

11. Engine Knocking Inspection .
Accelerate or run at high speed.
Is the engine knocking?

YES - + Worn piston and cylinder
+ Use of poor quality fuel
* Excessive carbon build-up in combustion chamber
¢ [gnition timing too advanced (Faulty ECM)
¢ Lean fuel mixture




TROUBLESHOOTING

POOR PERFORMANCE AT LOW AND IDLE SPEED

1. Carburetor Pilot Screw Adjustment Inspection
Check carburetor pilot screw adjustment.
Is the pilot screw properly adjusted?
NO - Adjust the carburetor pilot screw (page 6-19)
YES - GO TO STEP 2.

2. Carburetor Insulator Inspection
Check for leaking carburetor insulator.
Is the carburetor insulator leaking?

YES - » Loose carburetor insuiator bands
* Damaged carburetor insulator
¢ Faulty carburetor insulator O-ring

NO - GOTOSTEP3.
3. Spark Test
Perform the spark test.
Is the spark quality good?

NGO - = Faulty spark plug

Fouled spark plug

Loose or disconnected ignition system wires
Broken or shorted spark plug wire

Faulty ignition coit

Faulty ignition pulse generator

Faulty engine stop switch

Faulty ignition switch

Faulty engine control module (ECM}

YES - GO TO STEP4.
4. Ignition Timing Inspection

* & 8 & & 0 & 0 0

Check the ignition timing.
Is the ignition timing as specified?

NO - + Faulty engine control module (ECM}
* Faulty ignition pulse generator

N
o
o



TROUBLESHOOTING

POOR PERFORMANCE AT HIGH SPEED

1. Fuef Flow inspection
Disconnect the fuel hose and check fuel flow to carburetaor.
Does fuel flow freely?

NO -~ ¢ Restricted fuel hose
* Restricted fuel tank breather hose
* Faulty fuel valve
¢ Clogged fuel strainer

YES - GO TO STEP2.
2. Carburetor Inspection
Check the carburetor for clogging.
Are the carburetor passages clear?
NO - Carburetor not serviced frequently enough
YES - GO TOSTEP3.
3. Valve Timing Inspection
Check the valve timing.
Is the valve timing correct?
NO -~ Camshaft not installed properly
YES - GO TO STEPA4.
4, Ignition Timing Inspection
Check the ignition timing.
Is the ignition timing as specified?

NO - e Faulty engine control module (ECM)
¢ Faulty ignition pulse generator

YES - GO TO STEPS.
5. Valve Spring Inspection
Check the valve springs.
Is the valve spring free length as specified?
NO - Faulty valve spring

POOR HANDLING

Steering is heavy

¢ Steering shaft end nut or holder too tight
+ Damaged steering shaft bushing

¢+ Damaged steering shaft bearing

Either wheel is wohbling

* Excessive knuckle, hub or axle bearing play
* Bent rim

« Improperly installed wheel hub

¢ Excessively worn swingarm pivot bearings
+ Bent frame

The vehicle pulls to one side

Tire air pressure incorrect

Faulty shock absorber

Bent tie-rod

Incorrect tie-rod adjustment

Bent swingarm

Bent frame

Improper wheel alignment
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