


A Few Words About Safety

Service Information
The service and repair information contained in this manual is intended lor use byqualified, professionallechnicians.
Attempting service or repairs witbout me proper training, tools, and equipment could cause injury to you or others. It could also
damagethe vehicle or create an unsafecondition.

This manual describes the proper methods and procedures for performing service. maintenance, and repairs. Some procedures
require lhe use of specially designed tools and dedicated equipment. Any person who intends 10 use a replacement part, service
procedure or a tool that is not recommended by Honda, must determine the risks to their personal safety and Il1e safe operation of
the vehicle.

AWARNING

AWARNING

Failure to properly follow instructions and
precautions can cause you to be seriously hurt
or killed.

Follow tile procedures and precautions In this
manual carefully.

Improper service or repairs can create an
unsafe condition thai can cause your customer
or othersto be seriouslyhurt or killed.

Follow tile procedures and precautions in Illis
manual and other service materials caretuay

For Your Safety
Because this manual is intended for the professional service technician, we
do not provide warnings about many basic shop safety practices (e.g., Hot
parts-wear gloves). If you have not received shop safely training ordo not
feel confident about your knowiedge of safe servicing practice, we
recommended that you do not attempt to perform the procedures described
in this manual.

Some of the most important general service safety precautions are given
below. However, we cannot warn you of every conceivable hazard that can
arise in performing service and repair procedures. Only you can decide
whetheror not you shouldperforma given task.

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 safetyequipment. When performingany service task, be especially careful of the following:

11 you need to replace a part, use genuineHondaparts with the correct part numberor an equivalent part We stronglyrecommend
that you do not use replacement parts of inferiorquality.

For Your Customer's Safety
Proper service and maintenance are essential to the customer's safetyand
the reliability of the vehicle. Any error or oversight while servicing a vehicle
can result in faulty operation, damageto the vehicle, or injury to others.

• Read all of the instructions before you begin. and makesure you have the tools. the replacement or repair parts. and the skills
required to perform tile tasks safely and completely.

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

• Use ether protective wear when necessary, for example glovesor safety shoes, Handling hot or sharp parts can cause severe
burns or cuts. Beforeyou grab sometlling that looks like it can hurt you, stop and put on gloves.

• Protectyourself and omers whenever you have the vehicle up in the air. Any lime you lift tile vetacre. either with a hoist or a jack,
makesure that it is always securelysupported. Use jack slands.

Make sure tile engine is off before you begin any servicingprocedures. unlessthe instruction tells you to do otherwise.
This wililleip eliminateseveral potential hazards:

• Carbonmonoxidepoisoning from engine exhaust. Be sure there is adequate ventilation whenever you run tile engine.

• Burns from hot parts or coolant. lei the engineand exhaustsystem cool beforeworking in those areas.

• InjUry from moving paris, If the instruction tensyou to run the engine.be sure yourhands. fingers and clothing are out of the way_

Gasoline vapors and hydrogen gases from batteries are explosive. To reduce tile possibility of a fire or explosion. be cerenn when
working around gasolineor batteries.

• Use only a nonflammable solvent, not qesoune. to clean parts.

• Neverdrain or store gasoline in an open container.

• Keepall clcerettes, sparks and flames away from the batteryand all fuel-related parts.





SYMBOLS
The symbols used throughout this manual show specific service procedures. If supplementary information is required pertainingto
mese symbols, il wouldbe explainedspecifically in the text withoutthe use of the symbols.

~ Replacethe part(s) with new one(s}beforeassembly.

- - - ----_.-- ---- --

-, Use the recommended engine oil, unlessotherwisespecified.

~ Usemolybdenum oil solution (mixture of the engine oil and molybdenum grease in a ratioof 1:1).

•.um. Use multi-purposegrease (lithium basedmulti-purpose grease NLGI #2 or equivalent).

Use molybdenum disulfide grease (containing more than 3% molybdenum disulfide, NLGI #2 or
equivalent).

~ Example: Molykole® BR-2 plus manufactured by Dow Corning U.S.A.

Multi-purposeM-2 manufactured by Mitsubishi Oil. Japan

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

Example: Moiyko1e$ G-n Paste menutectcreo by DowCorningU.S.A.

...-'iID Honda Moly 60 (U.S.A. only)

Rocol ASP manufactured by RocalLimiled, Il.K.

Raeal Pastemanufactured by Sumico Lubricant, Japan

~ Usesilicone grease.

---- ..._- --

C)mp Apply a lockingagent. Use a mediumstrength tacking agentunlessotherwisespecified.

,",'IB! Apply sealant

I Use DOT4 brake fluid. useihe recommended brakefluid unlessotherwise specified.

.. Use fork or suspension fluid.



1. GENERAL INFORMATION

•

SERVICE RULES '-2

MODEL IDENTIFiCATION..···························· '-3

GENERAL SPECiFiCATIONS····················.···· '-5

LUBRICATION SYSTEM
SPECiFiCATiONS··········································· '-7

FUEL SYSTEM SPECiFiCATIONS················· '-7

COOLING SYSTEM SPECIFICATIONS '-7

CYLINDER HEADIVALVE/CAMSHAFT
SPECiFiCATIONS········································... '-8

CYLINDER/PISTON SPECiFiCATIONS········· '·8

ALTERNATOR/STARTER CLUTCH
SPECIFICATIONS '·8

SUB·TRANSMISSION/GEARSHIFT
LINKAGE SPECIFICATIONS··..······················'·9

CRANKCASE/CRANKSHAFT/BALANCER
SPECIFICATIONS '·9

DRIVETRAIN SPECIFICATIONS ..··················'·9

FRONT WHEEL/SUSPENSION/STEERING
SPECiFiCATIONS········································... '-9

REAR WHEEl/SUSPENSION
SPECiFiCATIONS..··········································'·9

BRAKE SYSTEM SPECIFICATIONS ..···········1-10

FRONT DRIVING MECHANISM
SPECIFICATIONS·· ···············'·'0

REAR DRIVING MECHANISM
SPECiFiCATIONS···· t-t 0

BATTERY/CHARGING SYSTEM
SPECiFiCATiONS···· t-t 0

IGNITION SYSTEM SPECIFICATIONS ,."

ELECTRIC STARTER SPECIFICATIONS ,."

LIGHTS/METERS/SWITCHES
SPECIFICATIONS·· ,."

STANDARD TORQUE VALUES ···················'·'2

ENGINE & FRAME TORQUE VALUES········1-12

LUBRICATION & SEAL POINTS ··················'·17

CABLE & HARNESS ROUTING ···················'·20

EMISSION CONTROL SYSTEMS ················'-39

1-1



GENERAL INFORMATION

SERVICE RULES
1. Use genuine Honda or Honda-recommended parts and lubricants or their equivalents. Parts that do not meet Honda's

design specifications may cause damage to the motorcycle.
2. Use the special tools designed for this product to avoid damage and incorrect assembly.
3. Use only metric tools when servicing the motorcycle. Metric bolts, nuts and screws are not interchangeable with

English fasteners.
4. Install new gaskets, O-rings, cotter pins, and lock plates when reassembling.
5. 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.
6. Clean parts in cleaning solvent upon disassembly. Lubricate any sliding surteces before reassembly.
7. After reassembly, check all parts for proper installation and operation.
8. Route all electrical wires as show in the Cable and Harness Routing (page 1-20).

ABBREVIATION
Throughout this manual, the following abbreviations are used to identify the respective parts or systems.

h.Abbrev. term Full term
PGM·FI Programmed Fuel Injection
MAP sensor Manifold Absolute Pressure sensor
TP sensor Throttle Position sensor
ECT sensor Engine Coolant Temperature sensor
IAT sensor Intake Air Temperature sensor
CKPsensor Crankshaft Position sensor
VS sensor

:
Vehicle Speed sensor

EOT sensor Engine Oil Temperature sensor
IACV Idle Air Control Valve
PCM Powertraln Control Module

i (ECMITCM) , (Engine Control ModulelTransmission Control Module)

~
EEPROM

,
Electrically Erasable Programmable Read Only Memory

DLC i Data LinfConnector
-~

, ,
-SCS connector ,

Service Check Short connector
HDS

,
Honda Diagnostic System

DTC , Diagnostic Trouble Code
MIL , Malfunction Indicator Lamp
AfT I Automatic Transmission
Clutch PC solenoid I Clutch Pressure Control solenoid
4WD

I
4 Wheel Drive

ESP Electric Shift Program
-----.---

GPS Global Positioning System
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GENERAL INFORMATION

MODEL IDENTIFICATION

SERIAL NUMBERS

VEHJCLE IDENTIFICATION NUMBER (VIN)
I' I //'/'- T;
// / . flO
li.:r' . 0

~ ~-

The Vehicle Identification Number (V.I.N) is stamped on the front side ,--~------~----,
of the frame.

The engine serial number is stamped on the right side of the ,--------C--C-----_
crankcase.
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GENERAL INFORMATION

The throttle body identifica tion number is stamped on the left side 01
the th rottl e body. THROTTLE BODY

IDENTIFICATION NUMBER

LABELS
The name plate (U.S.A. and AUSTRALIA type) is located on the left
frame down tube . U.S.AJAUSTRALIA ty pe: i=

, ~j'r
_~ / a:

{. '-~"'" d'

';x'
NAME PLA TE ; J

i

l'
\~

j

I -,
SAFETY CERTIFICATION LABEL

The safety certification label (Canada type on ly ) is locate on the right
frame down tube. Canada Iyptl:

The color labe l is attached on the right side 01 the frame under the seat.
When orde ring co lor coded parts , always specify the designated color
code.
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The Vehi cle Emission Control Information Label is attached on the left
side of th e rear fender under the seat.

GENERAL INFORMATION

FRAME

GENERAL SPECIFICATIONS
r---------~ITEM----------,-----SPECIFICAT10NS--

DIMENS10NS- -,'Overall length 2~113 mm (83.2 in}
Overa ll wi dth 1,189 mrn l46 .8 in)
Overa ll height 1,207 mm (47.5 in)
Whee lbase 1,289 mm (50.7 in)
Front tread 915 mm (36.0 in)
Rear tread 945 mm (37.2 in )
Seat height B75 mm (34.5 in)
Footpeg heig ht 341 mm (13.4 in)
Ground clearance 234 mm (9.2 in)
Curb weight 291 kg (642 Jbs)
Maximum we ight capacity 220 kg (485 Ibs)
Frame type t Double cradle
Front suspension Double wish -bone
Front w heel travel 175 mm (6.9 in)
Front damper Dou ble tube
Rear suspension Double wis h-bone
Rear w heel travel 203 mm (8.0 in)
Rear dam per Single tube
Front t ire size AT25 x BR12* •
Rear t ire size AT25 x 10R12* *
Front rim size 12 l( 6.0 AT
Rear rim size 12 x7.SAT
Front t ire brand KT515IDUN LOP)
Rear t ire brand KT511 (DUNLOP)
Front brake Hydrauli c disc brake
Rear brake Hydrauli c/mechanical disc brake
Caster angle 1.6 '
Trail length 2.1 rnm (3/16 in)
Camber angle 00

Fuel tank capacity 17 liters \4.5 US gal. 3.7 Imp gdl)
Fuel tank reserve capacit y 4.1 liter_s (l 08 US gal, 0.90 l ~p !Ja~
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GENERAL INFORMATION

ITEM SPECIFICATIONS
ENGINE Cylinder arrangement Single cylinder, longitudinally installed

Bore and stroke 102 x 82.6mm (4.02 x 3.25 inl
Displacement 674.9 ems (41.19 cu-m]
Compression ratio 9.2: 1
Valve train OHV
Intake valve opens at , mm (O.04 in) lift 80 BlOC
Intake valve closes at 1 mm (0.04 in) lift 450 ABDC
Exhaust valve opens at 1 mm (0.04 in) lift 450 BBDe
Exhaust valve closes at 1 mm (0.04 lnj Htt 50 ArOe
lubrication system Forced pressure (dry sump)
Oil pump type Trochoid
Cooling system Liquid cooled
Air filtration Oiled urethane foam
Engine dry weight GO.4 kg \133.2 Ibsl

CARBURATION Type PGM-Fl (Programmed FuelInjection]

--bRIVETRAIN _.
Throttle bore 40 mm (1.57 in)
Transmission Automatic (Torque converter + a-speed drive

system and reverse)
Shift clutch Itst, 2nd and 3rd clutches) Multi-plate, wet (hydraulic clutch with electric

controlled]
Primary reduction 1.333 (64146)
Secondary reduction Forward 2.000 (38/19)

Reverse 2.375l38/16)
Final reduction Front 3,231 (42113l

Rear 3.154141/13)
Transmission ratio ,., 2.053 \39/19)

Znd 1.375 (33/24)
Srd 0.933 (28130)
Reverse 2.138 139/19 x 25124)

Gearshift pattern Sub-transmts- D·N-R
slon

ID (Drive) a-mode: a-speed Automatic and Manual (ESP;
3 speeds)

R (Reverse) 1-mode (fixed low ratio)
ELECTRICAL Ignition system Full Transistorized Ignition

Starting system Electric starter motor and emerpencv recoil
starter

Charging system Triple phase output alternator
Regulator/rectifier FETshorted, triple phase full wave rectifica-

tlon

ILighting system Battery ------_._-
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LUBRICATION SYSTEM SPECIFICATIONS
GENERAL INFORMATION

Unit mm (in)
ITEM -

STANDARD SERVICE LIMIT
Engine oil capacity After draining 2.7 liters (2.9 US qt, 2.4 Imp qt} -

r 'After draining/filter 2.9 liters (3.1 US qt,'2jffm-p----qt) -
i change

,

After disassembly 4.1 liters (4.3 US qt, 3.61mp qt}
Recommended engine oil Pro Honda GN4 or HP4 (without molyb- -

denum additives) 4-stroke oil (USA &
Canada), or Honda 4-stroke oil (Canada
only), or an equivalent motorcycle oil
,API serviceclassification: SG or Higher
(except oils labeled as energy conserv-
ing on the circular API service label)
JASO T 903 standard: MA

~6n-pressureat 5,000 rpm Imin'1)180°C (176°F)
Viscosity: SAE 10W-40, 5W-30

--j85 kPa (8.0 kgf/cm , 114 psi) -
Oil pump rotor Tip clearance 0.1510.006) 0.20 (0.008)

~~y clearance ._~.12 0.22 (0.005 0.0091 0.25 (0.010)
Side clearance 0.02 0.09 (0.001 0.004) 0.11 (0.0041-

FUEL SYSTEM SPECIFICATIONS,- ITEM SPECIRCATIONS
Throttle body identification number GQ67A
Idle speed 1,400 ± 50 rpm (min· l

)

Throttle lever free play 3 8 mm (118 5116 in)
ECT sensor resistance (20nC/6BOF) 2.3 2.6 ku
Fuel injector resistance (at 20°C 168°F) 11.1 12.3U
Fuel pressure 284 - 304 kPa (2.9 3.1 kgf/cm, 41 44 psi!
Fuel pump flow (at 12 V) 71 ern" (2.4 US oz, 2.5 Imp ozl minimum/l0 seconds

COOLING SYSTEM SPECIFICATIONS
ITEM SPECIFICATIONS'

Coolant capacity
--

Radiator and engine 2.0 liters (2.1 US qt. 1.8 Imp qtl
Reserve tank 0.46 liter (0.49 US ct. 0.40 Imp qt)

Radiator cap relief pressure 109 137 kPa (1.1 1.4 kgf/cm, 16 20 psi)
Thermostat Begin to open , 80 B40e

Fully open , 95°C
Valve lift 8 mm (0.3 in) minimum

----
, Pro Honda HP'Coolant or an equivalent high qualityRecommended antifreeze
~~neglycol antifreeze containing silicate-free corrosion

Standard coolant concentration
inhibitors

'"' 1:1 mixture with distilled water-_._- - ._- - _..
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GENERAL INFORMATION

CYLINDER HEADIVALVE/CAMSHAFT SPECIFICATIONS
Unit: mm (in)

ITEM STANDARD I SERVICE UMIT
Cylinder compression__at 350 rpm (min-I) 550kPa (5.6kgf/cm , 80 psi)
Valveclearance IN 0.15 (0.006)

EX O.33l0.013l -
Valve, Valve stem 0.0. IN 5.475 - 5.490 (0.2156 0.21611 5.45 (0.215)
valve guide EX 5.455 - 5.470 (0.2148 0.21541 5.43 (0.2141

Valve guide I.D. IN/EX 5.500 5.512 (0.2165 0.2170) I 5.53 (O.21S}
r-----st~m-to-guide clearance- IN 0.010 0.037 (0.0004 0.0015) I 0.12 (0.005)

EX 0.030 0.057 (0.0012 0.0022) 0.14 (0.006)
Valve guide projection IN 14,8 -15.2 (0.58 - 0.60)
above cylinder head EX 17.3- 17.7 (0.68 - O.70l
Valve seat width INIEX 1.0 1.1 (0.039 0.0431 1.410.061

Valve spring Free length Inner 37.20 (1.465) , 36.3 (1.431
Outer 44.20 (1.740) , 43.1 (1.70)

Rocker arm Arm W. IN/EX 12.000 -12.018 (0.4724 - 0.4731l 12,05 (O.474)
Shaft 0.0. IN/EX 11.964 11.984 (0.4710 - 0.4718) 11.92(0.469)
Arm-to-shaft clearance IN/EX , 0.016 0.054 (0.0006 - 0.0021) 0.08 (0.0031

Camshaft and Cam lobe height IN ,
35.015 - 35.175 (1.3785-1.38481 34.840 (1.3717),

cam follower EX i 35.394 35.554 (1.3935 1.399B) 35.144 (1.3824)
Cam follower O.D. IN/EX 22.467 - 22.482 (0.8845 0,8851l 22.46 (0.884)
Follower bore I.D. IN/EX 22.510 22.526 (0,8862 0.8868) 22.54 (0.887)
Follower-to-bore clear- IN/EX 0.028 0.059 (0.0011 - 0.0023) 0.07 (0.003)
ance

Cylinder head warpage - 0.05 (0.002)

CYLINDER/PISTON SPECIFICATIONS
Unlt: mm (in)

ITEM STANDARD SERVICE LIMIT
Cylinder 1.0. 102.000 102.015 (4,0157 - 4.0163) 102.05 (4.018)

Out-of-round 0.05 (0.002\
Taper 0,05 (0.002\

~;rpage 0.0510.0021
Piston, Piston 0.0. at 20 10.8) from bottom 101.960 101.990 (4.0142 4.0153) 101.90 (4.012)
piston pin, Piston pin hole 1.0. 23.002 - 23.00B (0.9056 - 0.9058) 23.0310.907)
piston ring Piston pin 0.0. 22.994 - 23.000 (0.9053 0.9055) 22.98 (O.905)

Piston-to-piston pin clearance 0.002 0.014 (0.0001 - 0.0006) 0.04100021
Piston ring end Top 0.25 0.35 (0.010 0.014) 0~5 (6.oif -
gap Second 0.40 0.55 (0.016 0.022) 0.7 (0.03}

Oil (side rail) 0.20 0.70 (0.008 0.02Bl 0.9 (0.04)
Piston ring-to-ring Top 0.045 O.OBO 10.0018 0.0031 ) 0.095 (0.00371
groove clearance Second 0.025 0.060 {0.0010 - 0.00241 0.075 (0.00301

Cylinder-to-piston clearance 0.010 0.055 (0.0004 - 0.0022) 0.19 (0.007)
Connecting rod small end 1.0. I 23.030 23.050 (0.9067 - 0.9075) 23.06 (0.90B)
Connecting rod-to-piston pin clearance 0.030 - 0.056'(0.0012 - 0.0022) 0,08 [0.003)

ALTERNATOR/STARTER CLUTCH SPECIFICATIONS

_., _~TEM
Starter driven gear boss 0.0.
Torque limiter slip torque

STANDARD
51.705 - 51.718 (2.0356 - 2.0361)
53 84 Nm (5.4 8.6 kqf.rn,
39-62IbHt)

Unit: mm (inl
SERVICE LIMIT
51.61 (2.032l

1-8



GENERAL INFORMATION

SUB·TRANSMISSION/GEARSHIFT LINKAGE SPECIFICATIONS

ITEM STANDARD
Unit' mm {in}

SERVICE LIMIT
Shift fork 11.000 11.021 (0.4331 0.4339)

4.93 5.00 (0.194-0.197)
10.966 10.984 (0.4317 0.43241

11,04 (0.435)
--- --4.5 (0.181

10.96 (0.431)
Reverse idle
gear

Collar !.D.
Shaft 0.0,

13.000 - 13,034 (0.5118 0.51311
12.966 12.984 (0.5105 0.5112)

13.05 (0.5141
12.93 (O.509)

Collar-to-shan clearance 0.10 (0",.0,,04,,-1_--,

CRANKCASE/CRANKSHAFT/BALANCER SPECIFICATIONS
Unit' mm lin)

; ITEM STANDARD SERVICE LIMIT
Crankshaft Runout 0.05 (0,002) 0.15 (0.059)

Big end side clearance 0.05 0.65 (0.002 - 0.026) 0.8 (0031
Big end radial clearance

,
0.006 0.Q18 (0.0002 0.0007) Q.05l0,OO2)

DRIVETRAIN SPECIFICATIONS
Unit' mm (in)

ITEM , STANDARD SERVICE LIMIT
Oil pressure line

- ..-
785 kPa (8.0 kgf/cm , 114 psi) ,

at 5,000 rpm tst. 2nd and~3rd clutch 785 kPa (8.0 kgffcm , 114 psi)
(min-I)
Shift clutch Initial clearance 0.7 0.9 (0.03 0.04)
(1st, 2nd and Disc thickness 1.88- 2.00 (0,074 a.079) worn out fining
3rd) ~~ate thickness 1.95 2.05 (0.077 0.Oa1 ) discoloration

Re_t':l.r.n spring free length 33.8 (1.331 31.8 (1.25)

FRONT WHEEL/SUSPENSION/STEERING SPECIFICATIONS
SERVICE~I~~~STANDARD

30 kPa (0.30 kgf/cm·, 4.4 psi)
26 kPa (0.26 kgf/cm ,3.8 psi)
34 kPa (0.34 kgf/cm ,5.0 psi)
30 kPa (0.30 kgf/cm , 4.4 psi)
381.5 + 1mm-(1S.26 + 0.4 in)
Toe-out: 10.9 + 15 mm (7116 + 9116 in)

ITEM
Minimum tire tread depth

To,

Cold tire pressure tl--i'iiS~"C~n~d~a~'dE====t~i~~~~S~~===~=====3Minimum
Maximum

i With cargo
Tie-rod distance between the ball joints

REAR WHEEl/SUSPENSION SPECIFICATIONS
ITEM STANDARD SERVICE LIMIT

Minimum tire tread depttl-- 4 mm (0.16 in)
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 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
Recommended brake fluid Honda DOT 4 brake fluid
Front brake Brake disc thickness 4.0 [0.161 3.0 (0.12)

Brake disc runout 0.30 (0.012)
~~ster cylinder I.D. 14.000 - 14.043 (O.5512 - 0.5529) 14.055 (0.5533)

Master piston 0.0, 13.957 -13.984 (0.5495 - a.55G6) 13.945 (0.5490)
Caliper cylinder 1.0. 33.960 34.010 (1.3370 1.3390) 34.02 (1.340)
Caliper piston 0.0. 33.878 - 33.928 (1.3338 - 1.3357) 33.87 (1.333)

Rear brake Brake disc thickness 7.5 (O.30)
~-- ~1021

Brake disc runout
-- 0.5 (0.02)

Master cylinder I.D. 15.870 15.913 (0.6248- G.B265) 15.92510.62l0)
Master piston O.D. 15.827 15.854 (0.6231 0.6242) 15.815 (0.6226)
Caliper cylinder I.D. 30.230 - 30.280 (1.1902 - 1.1921) 30.29 (1.193)
Caliper piston 0.0. 30.165 30.198 (1.1876 - 1.1889}

--
1------~0.14(~.187)

Rear (parking) 'brake lever free play 25-30(1 1-3/16) -

FRONT DRIVING MECHANISM SPECIFICATIONS
Unit mm (in)

ITEM STANDARD SERVICE LIMIT
Front differ- Oil capacity I At draining 175 cm (5.9 US OZ, 6.2 Imp oz)
ential At disas~embly 220 cm (7.4 US OZ, 7.7 Imp oz) -

Recommended oil Hypoid gear oil SAE #80 -
Gear backlash 0.05 0.25 (0.002 0.010) 0.4 (0.02)

r-Sacklash difference 0.2 (C.Ol!
Slip torque 14 - 17 Nm (1.45 - 1.75 kgf.m, 12 Nm (1.2

10 -13IbHt) kqf-m, 9 Ibf.ft)
Face cam-to-housing distance 33 3.7 iO.13 0.151 3.310.131
Differential ring gear depth - 6.55 6.65 (0.2579 O.2618l 6.55 (0~25791

Cone spring height 2.8 (C.11} 2.6 (a.10)

REAR DRIVING MECHANISM SPECIFICATIONS
untt: mm (in)

ITEM STANDARD SERVICE UMIT
Final drive Oil capacity At draining 78 cm (2.6 US OZ, 2.7 Imp oz}

I At disassembly 90 cm (3.0 US or. 3.2 Imp oz)
Recommended oil Hypoid gear oil SAE #80
Gear backlash 0.05 C.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 leAh
(YTX20L- Current leakage ; rnA max.

. ~

BSI Voltage Fully charged 13.0 13.2V
(20~C/68°F) Needs charging BeiCiw 12".3 V

----

Charging cur- Normal 1.aN5 10h
rent Quick 9.lfA/1~0 h

Alternator Capacity 360 W/5,000 rpm {min''}
-~--

Charging coil resistance (20°C/68~F)
, O:'::".on -'" .
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IGNITION SYSTEM SPECIFICATIONS
GENERAL INFORMATION

ITEM SPECIFICATIONS
- - rStanda;:cr-Spark plug IFR5L11 (NGK) I

VK16PRZ11 (DENSO)
For extended high speed IFR6L11 (NGK)

Iriding VK20PRZ11 (DENSO)
Spark plug gap

,

1.0 - 1.1 mm (0.039 0.043 in)
Ignition coil peak voltage I 100 V minimum
CKP sensor peak voltage 0.7 V minimum

___Ignition ti~ing ("~rnark) , 150 BTDC at idle
-- - -- ,-- --- -- ,- -- --

ELECTRIC STARTER SPECIFICATIONS

ITEM
Starter motor brush length

STANDARD
12.0 13.0 (0.47 -0.51)

Unit: mm (in)
SERVICE LIMIT
6.5 {O.261

LIGHTS/METERS/SWITCHES SPECIFICATIONS

ITEM SPECIFICATIONS
Bulb • Headlight 12V-40/40 W x 2

• Brake/tallfiqht 12V-21J5 W x 2
Neutral indicator

-
LED

Reverse indicator LED -
· 4WD indicator LED
I Coolant/engine at! tempe-rature

.
LED

indicator

I
MIL (PGM-FI indicator) LED
Meter light LEDx 10

Fuse Main 30Ax 2
Sub-fuse 15Ax 1;10Ax4
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GENERAL INFORMATION

STANDARD TORQUE VALUES
FASTENER TVPE Nm (kgf·m. (bBt) FASTENER TYPE N·m (kgf·m, Ibf.ft)

5 mm hex bolt and nuf -
f--'-C' _. _. -- -

4 (0.4, 2.9)! 5 (0.5, 3.6l 5 mm screw
6 mm hex bolt and nut 10 (1.0, 7) 6 mm screw 9lO.9,6.51
8 mm hex bolt and nut 22 (2.2, 16) 6 mm flange bolt (8 mm head, small ftenqe} 10(1.0,7)
10 mm hex bolt and nut 3413.5,251 6 mm flange bolt (8 mm head, large flange) 12(1.2.9)
12 mm hex bolt and nut 54 (5.5, 40) 6 mm flange bolt (10 mm head] and nut 12(1.2,9)

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.
• Others should be tightened to standard torque values listed above.

ENGINE
MAINTENANCE

ITEM Q'TV THREAD TORQUE REMARKS
OIA.(mm) N·m (kgf·m, Ibf·ftJ

Spark plug 1 14 22 (2.2, 16}
Valve adjusting screw lock nut 4 6 17 (1.7, 12)
Timing hole cap 1

"
1011.0,71

Engine oil drain bolt 1 12
I

2512,5, 181
Engine oil filter center bolt 1 20 18 (1.8,13)

LUBRICATION SYSTEM
C'

ITEM

Oil pump driven sprocket Dolt

FUEL SYSTEM

Q'TV

1

THREA'"Dc-'--'T"'DnR'OU~ -
CIA, (mm) Nm (kgf'm, Ibf.ftl

6 12 (1.2, 9)

~ ._- ----

REMARKS

Apply locking agent

ITEM Q'TV THREAD TORQUE
REMARKSOIA. (mm) N·m (kgf·m, Ibf.ftJ

Insulator band screw (throttle body steel 1 5 - page 6-42
Insulator band screw [enqine side) 1 5 - page 6-46
Throttle drum cover screw 1 4 1.5(0.15,1.1)
Sensor unit mounting screw 3 5 3.4 (0.35, 2.5)
Fuel feed hose bracket screw 1 5 4.210.43,3.11
Harness guide bracket screw 1 5 4.210.43,3.1)
Fuel injeetorlfeed hose mounting bolt 2 5 5.1 (0.53, 3.81
IACV mounting torx screw 2 5 2.1 (0.21, 1.5)

COOLING SYSTEM-

ITEM Q'TV THREAD TOROUE --~
REMARKS

DIA.(mml N'm (kgf·m.lbf·ftl
Water pump Impeller 4

-
7 12 f'Li, 9)

CYLINDER HEAD/VALVE/CAMSHAFT
-- -- -- - ----

ITEM Q'TV THREAD ~RQUE REMARKS
-- .- .- DIA.(mml _ N'm (kgf'm, Ibf.ftl

Cylinder heedcover cap nut 10 I 55 5.6,41) Apply engine oil

CYLINDER/PISTON

ITEM Q'TV THREAD TORQUE
REMARKS

DIA.(mml Nm lkgf.m, Ibf.ft)
Cylinder stud bolt 4 10 page 10-7
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ALTERNATOR/STARTER CLUTCH

ITEM

Starter clutch socket bolt
Recoil starter driven pulley bolt
Alternator stator bolt

_CKP sensor mounting bolt

DRIVETRAIN

GENERAL INFORMATION

- -
THREAD

-

I
- - - - -----

Q'TY
TORQUE

REMARKS
- f--,--

DIA. (mm) Nm (kgf'm,lbHt)
8 30 (3,1, 22) Apply locking agent

1 12 108 (1' .0,80) Apply engine oil
3 6 10 (1.0, 7)
2 5 6 iO.6, 4.3) Apply locldng agent

- - - - - -- ~ -----,
Q'TYI THREAD TORQUEI ITEM , DIA.lmml N·m (kg'·m, Ibf.ftl

REMARKS

Oil pass bolt , 20 180.8,13)
Primary driven gear lock nut , ,. 108 (11.0, 801 Apply engine oil,

lock nut: replace with

I

a new one
Stake

I Stator shaft inner collar stopper pin , 10 14 (1.4,10) Apply locking agent
Torque convener lock nut , 22 108 (11,0, 80) Apply engine oil,

lock nut: replace with
a new one

I
Stake

Oil feed pipe setting cap 1 ,. 21 (2.1,15/

LIGHTS/METERS/SWITCHES

I ITEM Q'TY THREAD TORQUE
REMARKS

DIA.lmml Nm (kgf'm, Ibf.ftJ

I
EeT sensor 1 10 12 (1.2, 9)
EDT sensor 1 '0 12 (1.2, 91 ,

FRAME
FRAME/BODY PANELS/EXHAUST SYSTEM

ITEM Q'TY i THREAD TORQUE
REMARKS

DIA.(mml Nm (kg"m, Ibf.ftJ
Front carrier and carry pipe bolt B

i
B 37 (3.8, 27)

Rear carrier bolt 6 8
,

37 (3.8, 27)
Muffler band bolt 2 8 23 (2.3, 17)
Front exhaust pipe cover screw 3 i 5 i 3.2 (0.33, 2.4)
Muffler heat protector screw 3 5 5.4lO,55,4.0)
Muffler cover screw 2

I
5

I
3.2 (0.33, 2.4)

Footpeg bracket nut 4 8 32 (3.3, 24)

MAINTENANCE

I ITEM Q'TY THREAD TORQUE
REMARKS

IDIA. (mm) Nm (kg'·m, Ibf.ft)

I Front differential oil filler cap , 30 12 (1.2, 9)
,

Front differential oil drain bolt , 8 12 (1.2, 9/ I
Rear final gear case oil filler cap , 30 12 (1.2, 9)

I

I

Rear final gear case oil drain bolt , 8 12 (1.2, 9) JFront master cylinder reservoir cap screw 2 • 2 (0.2, 1.4)
Tie-rod lock nut • 12 54 (5.5, 40)

-----

FUEL SYSTEM

i ITEM
I

Q'TY
THREAD TORaUE

REMARKS
OIA.(mm) Nm (kgf·m, Ibf.ft)

Bank angle sensor mounting bolt 2 • 1.510.15,1,1)

ENGINE REMOVAl/INSTALLATION

[
- - - - ----~---

TORQUE
ITEM I Q'TY THREAD REMARKS

DIA.(mm) N·m (kgf·m, Ibf·ft)
Lower engine hangernut (Ieft-and right)

--
2 ,. 54 (5.5, dO)

I
Upper engine hanger bolt I 1 10 54 (5.S, 40)
Upper engine hanger bracket bolt 2 8 32 (3.3, 24)
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GENERAL INFORMATION

SUB·TRANSMISSION/GEARSHIFT LINKAGE

ITEM Q'l'i THREAD TORQUE
REMARKS

!DlA. fmm) N·m 'kgf·m, Ibf.ft)
Gear selector lever pivot nut 1 12 9 (0.9, 6.5)

!Gear selector arm pinch bolt 2 6 16(1.6,12)
Gear selector cable lock nut 1 14 26 (2.7, 20) !

FRONT WHEEUSUSPENSION/STEERING

REMARKS

Lock nut: replace
with a new one

·-TORQUE- --------,

Nm (kgf.m. IbHt)
39 (4.0, 29)

-THREAD
DIA. Imml

10

Q'TY

2

- -

ITEM

Handlebar lower holder nu,"t~------t-~,-I-''''''T,;C'""-+-''''-';;ii'i'iiii''i:;;C'-''--I,''''''',",~;T;C;o;;---I

Front wheel nut
Front wheel hub nut

Front brake caliper bracket flange bolt

Front brake disc bolt

Front brake splash guard flange bolt

Shock absorber mounting nut

Brake hose clamp flange bolt
Upper arm pivot nut

Lower arm pivot nut

Upper and lower arm ball joint nut

Tie-rod ball joint nut

Combination meter stay mounting nut
Steering shaft end nut
Steering shaft holder bolt
Parking lock lever screw
Rear brake lever pivot bolt
Rear brake lever pivot nut
Parking stopper stay screw
Parking stopper stay screw
Brake light switc~J.left lever side}

S
2

4

a

6

4

5
2

4

4

4

10
16

10

8

8

10

6
10

10

12

12

S
14
S
6
6
6
4
6
4

64 (6.5, 471
78 (8.0, 58)

44 (4.5, 33)

42 (4.3, 31)

11{1.1,8)

44 (4.5, 33)

12/1.2,9/
34 (3.5, 25)

44 (4.5, 33)

29/3.0.22)

54 (5.5, 40)

25 (2.5. 18)
108 (11.0, 80)
32l3.3,24)
7 (0.7, 5.1)
1 (0.1,0.7)
6 (0.6, 4.3)
2 (0.2, 1.4)
210.2, 1.41
1 (0.1,0.7)

Castle nut: tighten to
the specified torque
and further tighten
until its grooves
aligns with the cot­
ter pin hote
ALOe bolt: replace
with a new one
ALOC bolt: replace
with a new one
ALOC bolt: replace
with a 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 cot­
ter pin hole
Lock nut: replace
with a new one

Apply locking agent
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REAR·WHEEL/SUSPENSION

GENERAL INFORMATION

ITEM
I

a'TV THREAD TORQUE
REMARKS

DIA. (mm) Nm (kgf·m, Ibf·ftJ
Rear wheel nut 8 10 I 64 (6.5, 47)
Rear wheel hub nut 2 20 137 (14.0, 101) Castle nut: tighten 10

the specified torque
and further tighten
until its grooves

I aligns with the cot-
ter pin hole

Upper arm pivot nut (frame side) 4 10 34 (3.5, 25) Lock nut: replace
with a new one

Upper arm pivot nut (knuckle side) 2 12 54 (5.5, 40) Lock nut: replace
I with a new one

Lower arm pivot nut 4 10 34 (3.5, 25) Lock nut: replace
with a new one

BRAKE SYSTEM
, THREAD TORQUE

I
ITEM --+a'TV

DIA.(mm) N·m {kgf·m, Ibf.ftl
, REMARKS

Brake hose oil bolt
-

5 10 --34 (3.5, 25)
Front caliper bleed valve 2 8 5.4 (0.55, 4.0)
Front caliper slide pin flange bolt 2 8 23 (2.3, 17)
Front brake pipe 2 10 17 (1.7,12)
Front brake lever pivot bolt 1 8 1 (0.1,0.7) ,
Front brake lever pivot nut 1 6 5.9 (0.6, 4,3)
Front master cylinder holder bolt 2 6 12 (1.2, 9)
Rear brake caliper bleed valve 1 8 5.4 (0.55, 4.0)
Rear brake reservoir hose joint screw 1 4 2 (0.2, 1.4) Apply locking agent
Rear brake caliper parking nut 1 10 27 (2.8, 20)
Rear brake caliper bracket pin bolt , 1 8 32 (3.3, 24)

I
Rear brake caliper pin retaining bolt 1 8 23 (2.3, 17)
Rear brake caliper mounting bolt 2 8 30 (3.1, 221 ALOe bolt: replace

with a new one
Rear brake disc bolt 5 6 20 (2.0,14) AlOe bolt: replace

with a new one

FRONT DRIVING MECHANISM

ITEM .--l a'TY THREAD TORQUE
REMARKS

DIA.(mm) Nrn (kgf·m, Ibf·ft)
mtrerentjet ring gear bolt 10 8 49 (5.0, 36; Special bolt replace

I with a new one
Differential case cover bolt 2 10 49 (5.0, 361 Apply locking agent

4 8 25{2.6,19)
Differential final clutch bolt 3 8 25 (2.6,19)
Differential mounting bolt 1 10 44 (4.5, 33)
Differential mounting nut 1 10 44 (4.5, 33) Lock nut: replace

with a new one
1 8 22 (2.2,16)

Front vehicle speed sensor bolt 2 , 6 10{1.0,7)
Rear vehicle speed sensor boll 2 6 10 (1.0, 7)
Speed sensor cover stay bolt

I
2 6 10 (1.0, 7)

Rear vehicle speed sensor cover bolt 2 6 7 (0.7, 5.1)
- ._-
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GENERAL INFORMATION
REAR DRIVING MECHANISM

ITEM O'TV
THREAD TORQUE

REMARKS

~Final gear case pinion bearing-lock nut i- DIA.lmml Nm lkgf.m, Ib'·ft)
1 64 98 (10.0, 72) Leek nut: replace

with a new one,
Stake

Pinion joint nut 1
I

16 108111.0,80) Apply lod<ing agent
Final gear case cover bolt 2 10 4915.0, 36) Apply locking agent

4 8 2512.6,19)
Final gear case mounting nut (main 2

I

10 34 (3.5, 25) Lock nut: replace
frame] with a new one
Final gear case mounting nut (sub-frame) 2 10 3914.0,29) Lock nut: replace

with a new one
Sub-frame joint nut 4 i '0 34 (3.5. 25)
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GENERAL INFORMATION

LUBRICATION & SEAL POINTS
ENGINE

Specified area (page 9-18)Camshaft cam surface

pp
Each bearing rotating area
Each O-ring
Each oil seal lips

Molybdenum disulfide
grease

MATERIAL LOCATION REMARKS
Molybdenum disulfide -Water pump impeller shaft sliding surface
solution (a mixture of Camshaft cam lobes

, engine oil and molybde- Rocker arm shaft sliding surfaces,, num disulfide grease in a Valve stems (valve sliding surface)
ratio of 1:1) Piston pin outer surface

Starter driven gear bearing
Starter reduction gear shaft splines

IStarter reduction gear teeth
Starter motor shaft splines
Crankshaft torque converter contact surface

Engine oil Oil strainer rubber seal
Rocker arm followers and adjusting screw tips
Cam chain
Cam followers (entire surface)
Cylinder head cap nut threads and seating surfaces
Connecting rod small end inner surface
Piston outer surface and piston pin hole

,
Piston rings

I Cylinder bore
Starter sprag dutch (entire surface)

,

Recoil starter driven pulley bolt threads and seating
surface
Shift fork shaft
Shift drum guide groove
Transmission gear teeth and sliding surfaces
Mainshaft, countershaft and output shaft journals
Primary driven gear lock nut threads and seating sur-
face
Torque converter sprag clutch and bearings
Torque converter lock nut threads and seating surface
Oil feed i es (entire surface)

Specified area (page 14-58)
Specified area (page 13-13)

Recoil starter driven pulley oil seal lips
Recoil starter drive pulley pivot

Locking agent

Multi purpose grease

gecot! starter center bolt
Ignition pulse generator bolt threads
Starter clutch bolt th reads
Shltt return spring pin threads
Shift drum stopper arm pivot bolt threads
Oil pump driven sprocket bolt threads

",,_t-~c:iamchain tMsioner pivot bolt threads
Sealant (Three Bond 1215 Alternator wire grommet seating surface
or equivalent) Front crankcase cover mating surface

'-- '--,Cc",nckc'c'o',ecm=at·!cng"","crto',',e_. '--===~=~===L~~
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GENERAL INFORMATION

FRAME
~ MATERIAL LOCATION REMARKS

Multi purpose grease Throttle cable ends
(NlGI #2} Throttle cable adjuster threads

Throttle lever pivot and dust seal lips
Rear brake lever pivot
Parking lock arm pivot (screw)
Steering shaft bushing inner surface Apply2-3g
Steering shaft dust seal lips
Front knuckle outer dust seal lips
Front knuckle inner dust seal lips Fillup2.5-3g
Front upper arm pivot bushings
Front upper arm pivot dust seal lips
Front shock absorber lower bearing (upper arm]
Front shock absorber lower pivot dust seal lips (upper
arm)
Rear knuckle dust seal lips Fill up 2.5 - 3 9 per each

seal
Rear upper arm pivot bearings (frame eldel Fill up 3 9 per each bearing
Rear upper arm pivot bushings (knuckle)
Rear lower arm pivot bushings
Rear suspension arm pivot dust seal lips
Rear brake pedal pivot
Rear brake pedal pivot dust seat lips
Rear brake cable ends
Differential oil seal tips Iz places; drive shafts)
Differential O-rings {3 places)
Differential final clutch inside (dust seals and bearing)
Vehicle speed sensor O-rings
Finat gear case oil seal lips (4 places)
Final gear case O-rings (3 places)
Gear selector lever pivot

, Gear selector lever gate grooves
Molybdenum disulfide Steering shaft splines
grease Rear suspension arm pivot bolt head and O-rings

(knuckle side)
Front propeller shaft seal outer surfaces (2 places) ,
Output shaft joint splines (front propeller shaft side) Fill up 5-8 9
Output shaft joint splines (engine side)
Differential pinion joint splines FlJIup5-8g
Front drive shaft splines (wheel side)
Rear propeller shaft seal outer surface
Final gear case pinion joint splines (rear propeller Fillup5-8g
shaft side)
Universal joint bearing
Universal joint splines (both sides)
Rear drive shaft splines (each enol

Molybdenum disulfide Rear shock absorber pivot bushings (upper and lower)
paste Rear shock absorber pivot dust seal lips
NKG205 (KYODO YUSHl) Front drive shaft inboard joint inside Fill up 40 60 9 per each

, joint
NKG106 (KYODO YUSHI) Front drive shaft outboard joint inside Fill up 55 - 75 9 per each

joint
NKG205 (KYODO YUSHI) Rear drive shaft inboard joint inside Fill up 60 - 80 9 per each

joint
NKG106 (KYODO YUSHIl Hear drive shaft outboard joint inside FiUup 45 65 9 per each

-Silicon-e'grease
J?int

--_.~

Front brake lever-to-master' piston contacting area
Front brake lever pivot bolt
Brake caliper dust seal lips
Brake caliper slide pin boot grooves and boots inside

I
..._- ......_-

Cable lubricant Throttle cable out-erinside·--- -.---- ...._ ..-

Hear brake cable inside
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GENERAL INFORMATION
,

MATERIAL I -
LOCATION REMARKS

DOT4 brake fluid Brake master cylinder piston and cups ;

Brake caliper piston and piston seals
Honda bond A or Honda

I

Handlebar grip rubber inside
Hand Grip Cement (U.S.A. Air cleaner housing-ta-connecting tube (throttle body

•
only) or equivalent and intake duct} mating areas

Cooling fan motor shaft-threads
---- - --

locking agent
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GENERAL INFORMATION

CABLE & HARNESS ROUTING

BRAKE LIGHT
SWITCH WIRE

lEFT HANDLEBAR
SWITCHWIAE

REAR BRAKE CABLE

~
o

IGNITION
SWITCH
WIRE

DRIVE MODE SELECT
SWITCHWIRE BRAKE LIGHT

SWITCH WIRE

--_I LEFT HANDLEBAR
SWfTCHWIRE

FRONT BRAKE SWITCHI
BRAKE LIGHT SWITCH WIRE

DRIVE MODE SELECT
SWITCH WIRE

2WD/4WD SELECT
SWITCHWIRE

THROTILE CABLE

2WDJ4WD SELECT
SWITCH WIRE.

GPS model:
GPS RECEIVER

COMBINATION METER

GPS RECEIVER
6P CONNECTOR

COMBINATION METER WIRE

IGNITION SWITCH WIRE
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GENERAL INFORMATION

RIGHT HANDLEBAR:

\

I
I

FRONT BRAKE SWITCH
(for starting inhibitor)

REAR BRAKE LIGHT
SWITCH [Laver slde)

Ii -c ­
T1)~~

THROTTLE CABLE

DRIVE MODE SELECT
SWITCHWIRETHROITLE CABLE

b
~rl~
"--~

2WD/4WD SELECT
SWITCH WIRE

SKY BLUE WIRE (FRONT SIDE)
GRAYWIRE (REAR SIDE) BLACK WIRE (FRONT SIDEl

GREEN WIRE (REAR SIDE)

LEFTHANDLEBAR:

FRONT BRAKE
SWITCH WIRE o

LEFT HANDLEBAR
SWITCHWIRE
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GENERAL INFORMATION

FUEL LEVEL
SENSQRWIRE

OVERFLOW HOSE

REAR BRAKE CABLE

THROTIlE CABLE

FINAL DRIVE'
BREATHER HOSE

DIFFERENTJAL
BREATHER HOSE

»>

FUEL LEVEL SENSOR 2P
(NATURALlCONNECTQR

HEADLIGHT SUB-HARNESS
3P (BLACK) CONNECTOR

1-22

PCM (POWERTAAIN
CONTROL MODULE)

MAIN WIRE HARNESS

SHIFTSOLENOID
SUB-HARNESS

FAN MOTOR
BREATHER HOSE



GENERAL INFORMATION

THROTILE CABLE

ACCESSORY SOCKET

REAR BRAKE CABLE

FUELTANK BREATHER HOSE

FUELLEVEL SENSOR

FUEL LEVEL SENSOR WIRE

FRONT BRAKE HOSE HARNESS CLIP:
- Combination meter wire
- 2WD/4WD select switch wire
-Ignition switch wire
- Left handlebar switch wire
- Drive mode select switch wire
- Front brake switch/brake light switch wire
- Accessory socket wire
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GENERAL INFORMATION

FRONTVS
SENSOR

FRONT FINAL
CLUTCH WIRE

~l1l-- REAR VS
SENSOR

DIFFERENTIAL
BREATHER HOSE

?-'"

HANDLEBAR SWITCH
10P(LIGHT GREEN)
CONNECTOR

IGNITION SWITCH 4P
(NATURAL) CONNECTOR

\
R

o
<>

HARNESS CUP:
- Combination meter wire
-Ignition switch wire
- 2WD/4WD select switch wire
- Left handlebar switch wire
- Drive mode select switch wire
- Front brake switch/brake light switch wire
- Accessory socket wire
- Differential breather hose
- FinCil gear case breather hose

BRAKE HOSE

ACCESSORY SOCKET
2P (WHITE)
CONNECTOR

HARNESS CLIP:
-Ignition switch wire
- Front brake switch/brake light switch wire
- Drive mode select switch wire ?
-left handlebar switch wire
- Bank angle sensor wire

HARNESS CUP:
- Front VS sensor wire
- Rear VS sensor wire
- Front fins! clutch wire
- Differential breather hose
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FRONT FINAL CLUTCH 2P
(GREEN) CONNECTOR

REARVS SENSOR

FRONT FINAL
CLUTCH WIRE

REARVS SENSOR WIRE

DIFFERENTIAL
BREATHER
HOSE

GENERAL INFORMATION

DIFFERENTIAL BREATHER HOSE

FRONT VS SENSOR
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GENERAL INFORMATION

RIGHT FRONT
BRAKE HOSE

----

1-26
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BRAKE HOSE



GENERAL INFORMATION

FAN MOTOR BREATHER HOSE COMBINATION METER
14P(GRAY) CONNECTOR

COMBINATION METER 4P
(NATURAl) CONNECTOR

4WD SWITCH2P (BLACK)
CONNECTOR

~~~~~:~~~;~iJi~~~:::- COMBINATION:,.,.. METER 4P
(NATURAL)

""""/'1'/'\ CONNECTOR

FRONT FINAL CLUTCH 2P
(GREEN) CONNECTOR

FAN MOTOR 2P
{NATURALjCONNECTQR

ACCESSORY SOCKET
2P(WHITEj
CONNECTOR

FRONT VS SENSOR 3P
(BLUE) CONNECTOR

SHIFTSOLENOID
SUB-HARNESS 6P
(NATURAL)
CONNECTOR

REAR VS SENSOR 3P (YELLOW)
CONNECTOR
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GENERAL INFORMATION

FINAL GEAR CASE
BREATHERI-lO~E

MAIN WIRE HARNESS

FUEL PUMP 2P (BLACK)
CONNECTOR

REAR BR"A~K~E:::::;;::::~~~~~l~~~~=]~~~~CABLE _
\L-~~

FRONT STOPSWITCH 4P
(NATURAL) CONNECTOR

BANK ANGLE
SENSOR 3P (GREEN)
CONNECTOR

MODe SELECT SWITCH
3P (BLACK) CONNECTOR
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GENERAL INFORMATION

SPARK PLUG WIRE
IGNITION COIL

SHIFTSOLENOID B
2P (BROWN)
CONNECTOR

SHIFT SOLENOID A
2P (BLACK)
CONNECTOR

II
.- 0==;;;.

LOWER
RADIATOR
HOSE

OIL COOLER
HOSES SHIFTSOLENOID

SUB-HARNESS

CLUTCH PC SOLENOID
2P (BLACK) CONNECTOR

SHIFT CONTROL CABLE

FRAME GROUND CABLE

20 - 40 0

STARTER MOTORCABLE

FINALGEARCASE
BREATHER HOSE

MAIN WIRE HARNESS

AEAR BRAKE
CABLE

WATER HOSE
BAmRY GROUNDCABLE
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GENERAL INFORMATION

FUEL HOSE ITANK-TO-PUMPI UPPER RADIATOR HOSE

THROTILE CABLE

FUELFEED HOSE

SHIFTCONTROL CABLE

FUEL FEED HOSE THROTTLE CABLE

nt
IACV 4P (BLACK)
CONNECTOA

l~n

,

-0, ~~5~~~~r--- GEAR POSITIONSWITCH 3P
(NATURAL)
CONNECTOR

~»~b:1-E~-
THROTIlE BODY V
HARNESS

INJECTOR2P(GRAYj
CONNECTOR
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GENERAL INFORMATION

-;'(...

II
I I

G

Eel SENSOR 2P
(BLACK) CONNECTOR

MAP/TP SENSOR 5P
(BLACK) CONNECTOR

ALTERNATOR
5P (NATURAL)
CONNECTOR

REAR BRAKE SWITCH
2P (GREEN)
CONNECTOR

GEAR POSITION SWITCH 3P
(NATURAL) CONNECTOR

~
EDT SENSOR 2P (BLACK)
CONNECTOR

FINALGEARCASE
BREATHER HOSE

BATIERY GROUND CABLE

REAR BRAKE CABLE

GEAR POSITION SWITCH WIRE STARTER MOTOR CABLE

\

ALTERNATOR WIRE

o ~ 1 \ wo""I-'

MAIN WIRE HARNESS

1-31



GENERAL INFORMATION

REAR BRAKE CABLE

REAR BRAKE CALIPER
REAR BRAKE HOSE REAR MASTER CYLINDER

MAJNWJAE
HARNESS

'-32

BRAKEITAJLLJGHT 3P (BLACK) CONNECTOR

r:

I



GENERAL INFORMATION

FUSE BOX

BATTERY

BATTERY SUB-HARNESS 2P
(NATURAL) CONNECTOR

'iFJ1-- STARTER RELAY 2P
(NATURAL) CONNECTOR

BRAKE RESERVOIR HOSE

STARTER RELAY

RELAYMODULE

REAR BRAKE
SWITCHWIRE

FINAL GEAR
CASE BREATHER
HOSE

BATTERY GROUND
CABLE

\"J~:JIo-- MAIN WIRE
;; HARNESS

o
,/

STARTER
MOTOR CABLEREGULATORI

RECTIFIER

RELAYMODULE 8P (GRAY)
CONNECTOR

STARTER RElAY2P
(NATURAL) CONNECTOR
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GENERAL INFORMATION

REAR BRAKE CALIPER

REAR MAST~R CYLINDER

REAR BRAKE HOSE
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RIGHT HEADLIGHT

!

i

\

GENERAL INFORMATION

LEFT HEADLIGHT

HEADLIGHT SUB­
HARNESS

FRONT CARRIER PIPE

HEADLIGHT SUB~HARNESS

LEFT TAILLIGHT RIGHT TAILLIGHT

TAILLIGHTSUB-HARNESS
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GENERAL INFORMATION
AUSTRALIA type only:

REAR BRAKE CABLE

~~
o

IGNITION
SWITCH
WIRE

BRAKE LIGHT
SWITCHWIRE

LEFT HANDLEBAR
SWITCH WIRE

DRIVE MODE SELECl
2WO/4WD SElECT SWITCH WIRE
SWITCHWIRE

THROTILE CABLE

LEFT HANDLEBAR
SWITCH WIRE

2WD/4WD SELECT FRONTBRAKE SWITCH!
SWITCHWIRE BRAKE LIGHTSWITCHWIRE

DRIVE MODE SELECT
SWITCH WIRE

BRAKE LIGHT
SWITCH WIRE

HORN WIRE

LEFTHANDLEBAR:

HORN SWITCH

FRONT BRAKE
SWITCHWIRE HORN WIRE

LEFT HANDLEBAR
SWITCH WIRE
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GENERAL INFORMATION

AUSTRALIA type only:

FAONTVS
SENSOR
WIRE

REAR VS
SENSOR
WIRE

HORN
WIRE

FRONT FINAL
CLUTCH WIRE

l

HANDLEBAR SWITCH
1OP ILiGHT GREENI
CONNECTOR

IGNITION SWITCH 4P
!NATURAll CONNECTOR

G/I
/

o
0.

~E;=;';c~=::;=~=::::::::::::-\iJ~I(jUD:;;IF~FS;ERENTIAL
BREATHER HOSE

\
R

o

HARNESS CLIP:
- Combination meter wife
-Ignition switch wire
- 2WD/4WD select switch wire
- Left handlebar switch wire
- Drive mode select switch wire
- Front brake switch/brake light switch wire
- Accessory socket wire
- Differential breather hose
- Final gear case breather hose
-Hcm wire

ACCESSORY SOCKET
2P(WHITEl
CONNECTOR

BRAKE HOSE

HARNESS CLIP:
- Ignition switch wire
- Front brake switch/brake light switch wire
- Drive mode select switch wire r
- Left handlebar switch wire
- Bank angle sensor wire

HARNESS CLIP:
- Front VS sensor wire
- Rear VS sensor wire
- Front final clutch wire
- Differential breather hose
- Horn wire
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GENERAL INFORMATION
AUSTRALIA type only:

REAR BRAKE CABLE

THROTILE CABLE

FINAL DRIVE
BREATHER HOSE

DIFFERENTIAL
BREATHER HOSE

FUEL LEVEL SENSOR 2P
(NATURAL) CONNECTOR :11

HORN wIRe HEADLIGHT SUB-HARNESS
3P (BLACK\ CONNECTOR

DIFFERENTIAL
BREATHER HOSE

,,

, _.
r-------,~~~~~~ HORN WIRE

~1
REAR VS SENSOR WIRE

'\\1
FRONT FINALCLUTCH WIRE

~
FRONT VS SENSOR WIRE HORN UNIT
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GENERAL INFORMATION

EMISSION CONTROL SYSTEMS
The U.S. Environmental Protection Agency (EPA), and the California Air Resources Board (CARB) require that off-road
motorcycle or ATV comply with applicable exhaust emissions standards and evaporative emissions standards during its
useful life, when operated and maintained according to the instruction provided.

SOURCE OF EMISSIONS
The combustion process produces oxides of nitrogen (NOx), carbon monoxide (COl and hydrocarbons (He). Controlling
oxides of nitrogen and hydrocarbon emissions is very important because, under certain conditions, they react to form
photochemical smog when subjected to sunlight. Carbon monoxide does not react in the same way, but it is toxic.

Honda Motor Co" Ltd. utilizes various system to reduce carbon monoxide and hydrocarbons,

EXHAUST EMISSION CONTROL SYSTEM
The exhaust emission control system is composed of the PGM-FI system,

No adjustments should be made The exhaust emission control system is separate from the crankcase emission control
systems.

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 throttle body,

AIR CLEANER

CRANKCASE BREATHER HOSE

THROTILE BODY

Fresh air

Blow-by gas

SERVICING THE HONDA
U.S.A. Only
Maintenance, replacement or repair of the emission control devices and systems may be performed by any motorcycle!
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 engines emission control system.

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

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

NOISE EMISSION CONTROL SYSTEM
TAMPERING WitH THE NOISE CONTROL SYSTEM IS PROHIBITED: US Federal laws prohibit, or Canadian provincial Jaws
may prohibit the :following acts or the causing thereof: (1l 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 person.

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 whlcl1 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 venrcte, or parts of the exhaust or intake system, with parts other then those

specified by the manufacturer.

REBUILT ENGINE
when you rebuild your engine inc:luding a major overhaul in which you replace the engine's pistons or power assemblies
or make other chenqee that significantly increase tile service life of the engine, the vehicle will continue to comply with all
emissions regula'tions if you:

- Make sure you are technically qualified to rebuild the engine and have the proper tools
- Diagnose and respond to all Diagnostic: Trouble Codes (Ole), and clear all Dres after addressing their cause
- Use only Genuine Honda parts or equivalents
- Make sure to maintain all specifications as described in this Service Manual
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2. TECHNICAL FEATURES

•
PCM IPOWERTRAIN CONTROL PGM-FI SYSTEM ·················· ..························2-3
MODULE)··············································· 2-2

AUTOMATIC TRANSMISSION SYSTEM ......2-7
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TECHNICAL FEATURES

PCM (POWERTRAIN CONTROL MODULE)
The engine and drivetrain systems of this model are controlled by the peM; the ECM (Engine Control Module) and reM
(Transmission Control Module) are integrated into the PCM.

The peM controls the following systems:

• Engine management system
- PGM-FI system
- Ignition system
- Cooling fan control system

• Drivetrain system
- AfT (Automatic Transmission) system
- Selectable 4WD system

,eM

PGM-FI SYSTEM
This PGM-FI system for the ATV is composed of the fuel pump, throttle body and its electronic control system by peM.
This system controls and manages the engine operation, and enhances the emission control performance, fuel economy,
starting performance and driveability when compared to a conventional carburetor.

DRIVETRAIN SYSTEM
This manual describes the AfT system and selectable 4WD system as "drivetrain" system. The PCM controls the front final
clutch located in the differential by selecting the 2WD/4WD switch. The PCM also controls the AfT system as described in
AUTOMATIC TRANSMISSION system feature (page 2-7/.

SELF-DIAGNOSTIC FUNCTION
The PCM has a fail-safe function and also a self-diagnostic function for the PGM-FI, AfT and selectable 4WD system. Some
detection items [sensors, etc...) are shared by the PGM-Fl and drivetrain systems and so their failure may affect the opera­
tion of both systems.

" both PGM-FI and DRIVETRAIN OTCs are indicated at the same time, troubleshoot the PGM-FI system first then check all
OTCs again.
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TECHNICAL fEATURES

PGM-FI SYSTEM
INTEGRATED SENSOR THROTTLE BODY
This model is equipped with a throttle body that integrates the following sensors and device. This throttle body achieves a
compact design wit" simplified inspection capabilities.
• MAP (Manifold Absolute Pressure) sensor; detects the intake air pressure
• TP (Throttle Position) sensor: detects the throttle opening position
• lACV (Idle Air Control Valve): controls the engine idle speed and enhances the starting
• These components can be removed from the throttle body.

THROTILE BODY

INJECTOR
JACV

MAP$ENSOR

TP SENSOR



TECHNICAL FEATURES

IACV (Idle Air Control Valve)
The fACV consists of a step motor and a slide valve, and controls the amount of air bypassed around the closed throttle
valve. With the ignition switch ON, the amount of idle air is determined from information detected by the Eel sensor. Dur­
ing engine start-up or while maintaining idle (throttle valve closed), the amount of inlet air is adjusted by various sensors'
information.

This system eliminates the need for a manual idle speed adjustment and high altitude adjustment settings.

AIR BYPASS

THROTTLE BODY IACV

STEP MOTOR

SLIDE VALVE

STEP MOTOR

OPERATION
The peM controls the IACV during engine idling only, so the peM stops controlling the IACV and leaves it in the closed
position when the peM detects the following:

• Throttle valve open
• Neutral switch off (in gear)

During engine idling and warm up, from the time the ignition switch is turned ON, the PCM controls the IACV step motor
as follows:

With the ignition switch ON
• When the ignition switch is turned ON, the IACV is initialized and

the step motor will operate:
the slide valve goes from open-to close-to the open position

Engine starting and warm up
• While the throttle valve is closed, the bypass opening is optimized

by the IACV, and the correct amount of inlet air passes through
allowing proper engine starting.

• After the engine has started, the peM controls the IACV step motor
to adjust the slide valve position by processing various sensor's
information, 'This results in a reduced amount of bypassed air com­
pared to the amount during engine start-up, and initiates engine
warm-up for several minutes,

SLIDE VALVE
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TECHNICAL FEATURES

00

SLIDE VALVE

STEP MOTOR

! 00, 1
,-'
,

~I'I:

K2
--'

After warming up - idling
• When the PCM receives input signals that indicate the completion ,------;::;:;:;;-c;::::;:;:;;------,

of engine warm-up, it operates the step motor to move the slide
valve to the downward. This results in a reduced amount of
bypassed air compared to the amount during engine warm-up,
which maintains proper engine idle speed.

BANK ANGLE SENSOR
The bank angle sensor is located under the steering cover, it detects a vehicle rollover and interrupts the ignition/fuel sys­
tem control. The bank angle sensor system controls tile power supply for the injector, ignition coil and fuel pump directly
through the engine stop relay. '

UM'

OR

ON

-
MAIN
FUSE IGNITION STJECM

SWITCH fUSE

BATTERY

FIIlGN Ijl!!iI
FUSE E~NESTOP l INJEC-r

SWITCH ~~

c) '"""' '<l,

BANKANGLE
SENSOR IGNm

COil

FUEL P

OPERATION
When the vehicle topples over or tilts over 70 degrees horizontal or 135
degrees cross direction, the pendulum magnet inside the bank angle
sensor tilts and turns the reed switch on, Then, the bank angle sensor
opens the engine stop relay.

NORMAL
POSITION

70° BANK ANGLE POSITION

70° {apprcximatelvl

flJ
_'\'--c--

70° (approximately)
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TECHNICAL FEATURES

FUELSUPPLY SYSTEM
The fuel supply system is composed of the fuel tank, sub fuel tank, fuel hoses, fuel vapor return hose, throttle body, and
injector. While riding in bumpy conditions, the fuel supply from the fuel tank may be unstable because of changes in the
vehicle attitude. To stabilize the supply of fuel, this system is equipped with a sub fuel tank between the fuel tank and tbrct­
tie body. The fuel pump and pressure regulator are located inside the sub fuel tank.

The fuel hose has a quick connector at the sub fuel tank joint. Before disconnecting tile quick connector, always relieve the
fuel pressure (page 6-32).

FuELTANK

THROTTLE BODY

SUB FUELTANK
- FUEL PUMP
- PRESSURE REGULATOR

OPERATION

Fuel flows through the fuel strainer inside the fuel tank to the fuel hose (low pressure). Inside the sub fuel tank, fuel flows
though the fuel filter and is fed by the fuel pump though the fuel hose (high pressure) to the injector.

The fuel pressure through the fuel pump is regulated by a pressure regulator that Is located in the fuel passage in the sub
fuel tank and always kept under 343 kPa.

Fuel vapor generated in the sub fuel tank is returned to the fuel tank through the fuel vapor return hose.

FUELFLOWCHART

THROTTLE BODY

FUEL FEED HOSE (HIGH PRESSURE)

.. FUEL FLOW

... I. FUELVAPOR

FUEL STRAINER

FUELHOSE(LOW PRESSURE)

,
01

SUB FUELTANK
- FUEL PUMP
- PRESSURE flEGULATOR

VAPOR RETURN HOSE

FUELTANK
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TECHNICAL FEATURES

AUTOMATIC TRANSMISSION SYSTEM
OUTLINE
This three-speed NT (Automatic Transmission) system controls gear selection by means of the AfT mechanism that con­
sists of the torque converter and the 3 shift clutches (hydraulic clutch).

To control the hydraulic clutch and to shift, the system changes the supply of hydraulic pressure to each clutch ttst, 2nd,
3rd) by activating the respective spool valves with the corresponding solenoid valves. Each solenoid valve is controlled by
the PCM, that detects the signal from each sensor and switch.
The hydraulic oil for this system is the engine oil, which is supplied from the ordinary oil pump for engine lubrication (page
5-21.

The valve body which incorporates solenoid valves and spool valves that control the clutch hydraulic pressure is laid out
independently on the crankcase cover to facilitate maintenance (page 14-47)
The sub-transmission is laid out in front of the output shaft, and selecting Drive-Neutral-Reverse can be made mechani­
cally by operating the selector [ever located near the drivers seat.

TORQUE CONVERTER

PRIMARY DRIVE GEAR

PRIMARY DRIVEN GEAR --I

3rd SHIFT CLUTCH

SUB-TRANSMISSION
(COUNTERSHAFT)

OUTPUT SHAFT

OUTPUT DRIVEN GEAR
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TECHNICAL FEATURES

TORQUE CONVERTER
STRUCTURE

TO o'Ml:pin a~ ptetcn

STATOR SHAFT

STOPPER PIN

ENGINEBRAKE ONE-WAYCLUTCH

PRIMARY DRIVE GEAR

(1'T'---,-J,,"w:I!;~~~~~~~;:~~-'NNER COLLAR

STATOR BLADES

PUMP BLADES -_u

SEALCOLLAR

Hydraulic Oil

• Pump
The pump, directly connected to the crankshaft, converts engine output (torque) into oil flow.

• Turbine
Receiving the oil from the pump, the turbine transmits the torque to the transmission by way of the primary drive gear,

• Stator
The stator changes the direction of the oil flow drained from the turbine. It drains the oil toward the pump.

• Stator Shaft
It transmits the stator rotation to the one-way clutch.

• Stator One-way Clutch
The stator one-way clutch locks the stator at stalling and it releases (rotates) the stator at coupling (page 2-8).

• Inner Collar
The inner collar, prevented from turning by the stopper pin fixed on the crankcase, stops H1e rotation force at stalling,
which is transmitted from the stator by way of the one-way clutch.

• Engine Brake One-way Clutch
When the engine braking is applied, the engine brake one-way clutch directly transmits the input torque from the pri­
mary drive gear to the crankshaft. This allows the machine to slow down by engine braking.

• Seal Ring and Seal Collar
The seal ring and seal collar are provided to prevent oil leakage.

TURBINE BLADES

OPERATION PRINCIPLE
1. Oil Flow:

The oil in the torque converter flows in this order; from the pump, to the turbine, end to the stator. The oil is supplied
from the inside of the pump, and the excess oil is drained from the turbine. The torque converter is cooled down by
draining (exchanging) the excess oil.

2. Stall Range:
When the difference of rotation speed between the pump and turbine is large, the stator turns in the reverse direction
from that of the turbine by receiving the reaction force from the turbine. As this motion is locked by the one-way clutch,
the counter torque is applied to the stator. To balance the rotation direction, the turbine torque (output torque] becomes
the sum of the pump torque and counter torque of the stator. Therefore, the output torque is amplified by the amount of
counter torque of the stator.

3. Coupling Range:
When the difference of rotation speed between the pump and turbine is small 10.8 or more), the reaction force applied
from the turbine to the stator is small and the stator turns in the same direction as that of the turbine. As the torque is
not amplified this time, the torque ratio is about 1.0 and the torque transfer efficiency to speed ratio changes in the ratio
of 1:1.

4. Engine Braking:
The input force from the primary drive gear is directly transmitted to the crankshaft by the one-way clutch. which pro­
duces the enliline braking (Same as the conventional ATV),
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TECHNICAL FEATURES

HYDRAULIC VALVE FUNCTION
• AIT Clutch Pressure Control Solenoid Valve (Linear Solenoid Valve)

The NT Clutch PC solenoid valve controls the vehicle creep by diverting the hydraulic pressure that flows to the entire
clutch system to the linear valve.

• Shift Solenoid Valves (A and 81
The shift solenoid valves control the shift timing by supplying and shutting off hydraulic pressure to activate the shift
valves.

• Shift Valves {1-2 and 2·3}
The shift valves switch the hydraulic cireuits to the three clutches.

• Orifice Control Valve 12ndand 3rd)
The orifice control valves operate when clutch fluid pressure rises during shifting. It releases the pressure to reduce
shift shock.

• Emergency Valve
The emergency valve is used when the hydraulic pressure is shut off by a faulty clutch PC solenoid valve (stuck;
mechanical lock), and the vehicle is hindered from running, Open the bypass oil circuit manually to supply hydraulic
fluid. (In this case, the transmission IS held in 2nd range and the vehicle creeps during idling.)

SHIFT
SOLENOID
VALVEA

tst SHIFT CLUTCH

2nd ORIFICE
CONTROL
VALVE x

3rdORIFICE
CONTROL
VALVE

x

x

x ,

3rd SHIFT CLUTCH

j

2-3 SHIFT VALVE ~~~)J

f======'c'I

I
Crankshaft

2nd SHIFT CLUTCH

\

TORQUE CONVERTER

OIL PUMP
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TECHNICAL FEATURES

SHIFT CLUTCH HYDRAULIC CIRCUIT AND OPERATION
This system activates the AfT clutch PC solenoid valve, shift solenoid valve A and B as the PCM detects the following sig­
nals:

- throttle angle
- vehicle speed
- sub-transmission gear position (D - N - Rl
- drive mode (AUTO - ESP)
- engine oil temperature

It controls the shift clutches for the situation according to tile combination of the respective solenoid valves operation.

Gear in Neutral

Gear position I
Neutral

Clutch PC
Solenoid

ON

Shift Solenoid
A B

OFF OFF
1st

Shift Clutch
2nd

• The hydraulic passage is the same as the transmission being in the 2nd range. The AIT clutch PC solenoid valve is on
(valve closed) and the hydraulic oil that flows to all shift clutches is shut off. Therefore, all clutches are inactive.

3rd SHIFTCLUTCH

TOROUE CONVERTER

2-10

OIL PUMP

3rd ORIFICE
CONTROL
VALVE

2-3 SHIFTVALVE

B

SHIFT
SOLENOID
VALVE

2nd ORIFICE
CONTROL
VALVE

1S1 SHIFTCLUTCH

SHIFT
A SOLENOID

VALVE

1-2 SHIFT
VALVE



TECHNICAL FEATURES
1st gear and Reverse gear

Gear position AfT Clutch __ ~!,~olenoid Shift Clutch

_._._-~
PC Solenoid A B

- ---;;-_ 181 __ --,-;;- 2n. 3,.
1stIReverse (idling) ON- --O-.r- -OFF "Engaged" -
1st/Reverse {riding) OFF ON OFF "Engaged"

• The hydraulic passage is connected to supply hydraulic oil to the tst shift clutch, and the clutch is engaged.
Oil is supplied by way of: AIT clutch PC solenoid valve ¢ 1-2 Shift valve ¢ 151 Shift clutch
(Oil is drained by way of:
2nd Shift dutch c;> 2-3 Shift valve q 1-2 Shift valve
3rd Shift clutch ~ 2-3 Shift valve)

• At idling, the AfT clutch PC solenoid velve ls on (valve closed} to eliminate vehicle creep.
At start up, the AfT clutch PC solenoid valve controls the clutch hydraulic pressure to the linear valve according to the
signal from the PCM.
At riding, the AfT clutch PCsolenoid valve is off (valve open) supplying sufficient hydraulic oil to the shift clutch.

• Control of the hydraulic passage during driving in Reverse gear is the same, However, the vehicle can be driven only in
the 1st-hold mode (no shift).

3rd SHIFT CLUTCH

1st SHIFT CLUTCH

2nd ORIFiCE
CONTROL
VALVE

1·2SHIFT
VALVE

AfT CLUTCH PC
SOLENOID VALVE

&;::;;t~~ oI----LEMERGENCy
VALVE

B
SHIFT
SOLENOID
VALVE

TORQUE CONVERTER

OIL PUMP
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TECHNICAL FEATURES
Riding In 2nd ranae

Gear position AfT Clutch Shift Solenoid ,- - ShiftClutch---·' ----
PC Solenoid A B 1st 2nd ,'"

2nd gear OFF OFF OFF "Engaged"

" The hydraulic passage is connected to supply hydraulic oil to the 2nd shift clutch.
Oil is supplied by way of: AfT clutch PC solenoid valve ~ '-2 Shift valve ~ 2-3 Shift valve q 2nd Sllift clutch
(Oil is drained by way of:
tst Shift cfutch .c 1-2 Shift valve 9 2nd Orifice control valve
3rd Shift clutch q 2-3 Shift valve)

" When shifting from tst to 2nd position, the draining volume of the 1st clutch hydraulic oil is controlled by the ordinary
orifice and the 2nd orifice control valve to reduce shift shock."
*When the peM detects system failure (fail-safe model, the hydraulic passage is the same as above. {Therefore, the
vehicle can be ridden only in the 2nd-hold mode and creeping can OCCur at idle)

3rd SHIFT CLUTCH

A

'·2 SHIFT
VALVE

,

, t

~:;ij~~~---LEMERGENCY
VALVE

3rd ORIFICE tst SHIFT CLUTCH
CONTROL
VALVE

J< 2nd ORIFICE
CONTROL
VALVE

B

SHIFT '"E!m~
SOLENOID 1- ~~-1I-fr-"'~----D
VALVE

III

2-3SHIFTVALVE"i"1!::~_~_~~;

'I ~;:-

I

TORQUE CONVERTER

2nd SHIFTCLUTCH

OIL PUMP
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TECHNICAL fEATURES,
Riding in 3rd range

Gear position AlT Clutch Shift Solenoid Shift Clutch
PC Solenoid A B ,,, 2nd ''''3rd gear OFF OFF ON - "Engaged"

-

• The hydraulic passage is connected to supply hydraulic oil to the 3rd shiftclutch.
Oil is supplied by way of: AIT clutch PCsolenoid valve ~ 1-2 Shift valve <::¢ 2-3 Shift valve c;> 3rd Shift clutch
(Oil is drained by way of:
1st Shift clutch ,::;. 1-2 Shift valve ,.> 2nd Orifice control valve
2nd Shift clutch "* 2-3 Shift valve <::¢ 3rd Orifice control valve)

• When shifting from 2nd to 3rd position, the draining volume of the 2nd clutch hydraulic oil is controlled by the ordinary
orifice and the 3rd orifice control valve to reduce shift shock.

3rd SHIFT CLUTCH

3rd ORIFICE
CONTROL
VALVE

x

2-3 SHIFT VALVE

2nd ORIFICE
CONTROL
VALVE

1st SHIFT CLUTCH

/

SHIFT
SOLENOID
VALVE

TORQUE CONVERTER

B

I '

,
1-2SHIFT
VALVE

AIT CLUTCH PC
SOLENOID VALVE

OILPUMP
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TECHNICAL FEATURES

AUTOMATIC TRANSMISSION PERFORMANCE CURVE
See the following graph for the relationship between vehicle speed and throttle angle.
It shews the shift timing (shift-up shown with the solid lines and shift-down with the dotted lines) and the ranges of shift
position.

,

. ;},,
, I'''_.IPnd iZ2~Jt~
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•
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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 after removing the exhaust system.
• Always inspect the exhaust system for leaks after installation.

TORQUE VALUES

Front carrier and carry pipe bolt
Rear carrier bolt
Muffler band bolt
Front exhaust pipe cover band screw
Muffler heat protector screw
Muffler cover screw
Footpeg bracket nut

TROUBLESHOOTING
Excessive exhaust noise
• Broken exhaust system
• Exhaust gas leak

Poor periormance
• Deformed exhaust system
• Exhaust gas leak
• Clogged muffler

3-2

37 Nrn (3.8 kqt.m, 27 IbHtl
37 Nrn \3.8 kqt-rn, 27 Ibf-ft]
23 Nm (2.3 kqfrn, 17 lbf-ft}
3.2 Nrn (0,33 kgfm, 2.4Ibf·ftJ
5.4N'm (0,55 kgf.m, 4.0 Ibf.ftj
3.2 Nrn (0.33 kgf·m, 2.4Ibf.ft)
32 Nm (3,3 kgf·m, 24Ibf.ft)



FRAME/BODY PANELS/EXHAUST SYSTEM

BODY PANEL lOCATIONS

(12)

(4)(1)

(19)

(2)

(9)

(1) Seat (page 3-4)

(2) Right side cover (page 3·51

(3) Steering cover (page 3·5)

(4) Fuel tank toplcenter cover (page 3-51

(5) Fuel tank side cover (page 3·6)

(6) Center mud guard (page 3-7)

(7) Front mud guard (page 3-B)

(8) Inner fender (page 3-S)

(S) Front grille (page 3-10)

(10) Front carry pipe (page 3-10)

(11) front carrier (page 3-11)

(12) Front fender (page 3-11)

(13) Muffler protector (page 3-12)

(14) Rear carrier/mud guard (page 3-13)

(15) Hear fender (page 3·14)

{161 Outer fender (page 3-16)

(17) Engine guard (page 3-17)

(18) Engine side cover (page 3-17)

(19) Meter cover (page 3-18)

1161

(16)

1161 1171
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FRAME/BODY PANELS/EXHAUST SYSTEM

TRIM CLIP

When installing the
trim cIJp, carefully

align the clip holes
to avoid damaging

theelip.

SEAT

REMOVAL AND RETAINING PROCEDURE

Release by pulling the center pin up using a snap
ring pliers or a flat blade screwdriver end remove
the trim clip.

Install the clip and lock it by pushing the center pin
securely.

REMOVAL
Unlock the seat by pulling the release lever up.
Pull the seat back and remove it.

INSTALLATION
Install the seat by inserting the prongs into the seat
retainer on the frame.
Push the seat forward and atign the mounting
bosses with the rubber mounts, then press down to
lock it.

Remove and install

~~A Lock

~CENTERPIN
Release

3-4

PRONGS

RETAINERS

RUBBER MOUNTS

SEAT

----~/

BOSSES

\
LEVER



FRAME/BODY PANELS/EXHAUST SYSTEM

RIGHT SIDE COVER
Remove the right side cover by releasing the three
bosses from the grommets.

Be careful not to Install the right side cover in the reverse order of
dislo(/qe the gram- removal,

mete.

COVER

STEERING COVER
Release the two bosses from the grommets by pull­
ing the rear portion of the cover up and release the
two tabs to remove the steering cover.

Be careful not to Install the cover in the reverse order of removal.
dislodge the gram-

mElts.

FUEL TANK COVER

COVER

TABS

BOSSES

TABS

Top Cover
Remove the following:

- steering cover (page 3-5) CAP
- two trim clips
- breather hose and fuel fill cap

Release the four tabs, remove the fuel tank top
cover by sliding the cover forward.

Installation is in the reverse order of removal.

HOSE

COVER TRIM CLIPS

3-5



FRAME/BODY PANELS/EXHAUST SYSTEM

Center Cover
Remove the seat (page 3-4).

Release the four trim clips and remove the fuel tank
center cover.

Installation is in the reverse order of removal.

FUEL TANK SIDE COVER
Right side:
Remove the following:

- seat (page 3-4)
right side cover (page 3-5)

- fuel tank top cover (page 3-51
- setting bolt
- four trim clips

Release the two tabs of the fuel tank side cover,
then remove the cover.

Installation IS in the reverse order of removal.

3·6
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COVER
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FRAME/BODY PANELS/EXHAUST SYSTEM

Left side:
Remove the following:

- seat (page 3-4)
- fuel tank top covet (page 3-5)

Turning the compartment lid quick screw counter­
clockwise
Release the two tabs, then remove the compart­
ment lid.

Release the two bosses and tabs, then remove the
oil filler lid.

Remove the following:

sening bolt
- six trim clips
- fuel tank side cover

Becareful not to Installation is in the reverse order of removal.
dislodge the grom-
mets wnen install-

ing the filler lid.

TABS

CENTER MUD GUARD
Right side:
Remove the right side cover (page 3-51,

Remove the two trim clips and then remove the
mud guard lid by releasing the three tabs.

Remove the following:

- two flange bolts and footpeg
- five trim clips
- socket bolt
- right center mud guard

Installation is ill the reverse order of removal.

TABS

LID

1
MUD GUARD

~\,/
/~'-! \ ff

1J \
,,~- TRIM CLIPS

FOOTPEG

FLANGE
BOLTS

SOCKET
BDLT

3-7



FRAME/BODY PANELS/EXHAUST SYSTEM

Left side:
Release the two bosses and tabs, then remove the
oil filler lid.

Remove the following;

two flange bolts and footpeq
- seven trim clips
- socket bolt
- left center mud guard

Be ciJreful not to Installation is in the reverse order of removal.
dislodge the grom-
mets when instail-

ing the lid.

TRIM
CLIPS

LID

BOSSES

TABS

,

~~~~~~-~_#~. FLANGEBOLTS
\

SOCKET
BOLT

FRONT MUD GUARD

FOOTPEG
MUDGUARD

Remove the eight trim clips, then remove the front
mud guard from the mud guard stay.

Installation is in the reverse order of removal.

3-8
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FRAME/BODY PANELS/EXHAUST SYSTEM

INNER FENDER
Right side:
Remove the following:

- two stay bolts
- two trim clips
- two tapping bolts

setting bolt
- right inner fender

Hook the guide Installation is in the reverse order of removal.
over the frame

plpR

TAPPING BOLTS

FENDER

TRIM CLIPS

I

STAYS SETIING BOLT

FENDER

Left side:
Remove the compartment lid (page 3-7).

Remove the following:

- two stay bolts
- trim clip and setting washer (inside the

storage compartment)
- trim clip
- tapping bolt
- setting bolt

left inner fender

Hook the guide Installation is in the reverse order 01 removal.
over the frame

pJpe

WASHER

I,
GUIDE

TAPPING BOLT

TRIM
CLIP

SETTING BOLT STAYS
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FRAME/BODY PANELS/EXHAUST SYSTEM

FRONT GRILLE
Center Grille
Remove the stone guard (page 3·10).

Remove the four setting bolts and the center front
grille.

Side Grille
Remove the following:

- two trim clips
- three bolts
- side front grille

Installation is in the reverse order of removal.

BOLTS

TRIM CLIPS~ BOLTS

\ ~ ~ I

~~~-

FRONT CARRY PIPE
Remove the following:

- four bolts
- stone guard
- center front grill (page 3-10)
- four trim clips
- six bolts
- carry pipe

Installation is in the reverse order of removal.

TOROUE: 37 N·m 13.8kgf-m. 27 IbHt)

3-10
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FRAME/BODY PANELS/EXHAUST SYSTEM

FRONT CARRIER
The (rOf!! carrier

and fendercanbe
removedas en

8ssemhly for ser­
vice If removed,

use the procedure
described on page

3-12.

Remove the following:

- center front grille (page3-10l
wire band [that secured the headlight wire on the
carrier pipe)
two 6-mm bolts and collars (attached to fender)
two 6-mm bolts and collars (attached to head­
light case)
four 8-mm bolts
front carrier

Installation is in the reverse order of removal.

TORQUE: 8 mm bolt: 37 Nm (3.8 kgf·m, 27 IbHt)

CARRIER

8mm
BOLTS~~~~~

\

6 mm BOLT5 AND COLLARS

FRONT FENDER

TAPPING
BOLTS

FENDER

HEADLIGHT CONNECTOR j
TRIM CLIPS

Remove the following:

- fuel tank side covers (page 3-6L
- front carrier (page 3-11).

Remove the following connector and fasteners:

- headlight 3P (Blackl connector (from the frame
and disconnect it)

- 14 trim clips and setting washer (inside the stor-
age compartment)

- setting boll and square nut
- three tapping bolt (loosen)

Remove the front fender while spreading the rear
portion of it

Installation is in the reverse order of removal. rrl"1\t:::\l:S'

The tront carrier
and fender can be

removed as an
assembly for SIJf­
vice. If removeo.

use the procedure
described on page

3-12.

SEITING
BOLT

WASHER

3-11



FRAME/BODY PANELS/EXHAUST SYSTEM

Carrier/Fender Assembly Removal
Procedure
Remove the following:

- fuel tank side covers (page 3-6)
- center front grille (page 3-10)
- headlight connector and fender fasteners (page

3-11) .
- four a-mm bolt (carrier mounting fasteners).

Loosen the three tapping bolts.
Remove the front carrier/fender assembly while
spreading the rear portion of the fender.

Installation is in the reverse order of removal.

TORQUE: 8 mm bolt: 37 Nm (3.8 kgf·m, 27 Ibf.ftl

HEADLIGHT
CONNECTOR

TRIM CUPS

51P;~~~ ,""","'" ...-_j 8 mm BOLTS

SQUARE NUT

\FRONT FENDER-.
TAPPING BOLTS (loosen)

MUFFLER PROTECTOR
Remove the folloWing:

- two setti ng bolts
- four socket bolts
- muffler protector

Installation is in the reverse order of removal.

COVER
SETTING BOLTS

3-12



The rear carrier and
rear sidB body pall­

els can be removed
as anassembly for

service. If removed,
use the procedure
described on page

3-15.

FRAME/BODY PANELS/EXHAUST SYSTEM

REAR CARRIER/MUD GUARD
Remove the following;

- seat (page 3-4)
- rear corner outer fenders (page 3-16)

Disconnect the brake/taillight 3P (Black) connector.
Release the wires from the clips and remove the 3P
connector from the frame.

Remove the following:

- four trim clips and wire clamps
- two setting bolts
- two bolts and collars

Onlyloosen the - four 8 mm bolts (two flange bolts and MO
two lower inner washer-bolts)

bolts. - rear carrier assembly

BRAKEfTAILLIGHT CONNECTOR

CARRIER
ASSEMBLY

SETIING BOLTS

TRIM CLIPS

CLIPS

CONNECTOR

~~~-----M:

8 mm BOLTS

Secure the wir!Js
with the bands

properly (page 1­
20).

- muffler protector (page 3-12)
- two bolts, collars and rear mud guard
- three bolts and muffler protector
- wire bands and wire harness

Installation is in the reverse order of removal.

TORQUE: 8 mm bolt: 37 N·m {3.8 kgf·m, 27 Ibf.ftl

SOLTS AN D COLLARS
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FRAME/BODY PANELS/EXHAUST SYSTEM

REAR FENDER
Remove the seat (page 3-4).

Right side:

right side cover {page 3·5l
fuse box (by releasing the tab from the reverse
side of the fender)
2P (White) connector
two setting bolts
bolt and collar (front SIde)
bolt, collar end setting rubbers (rear side)
socket bolt
seven trim clips, setting washer and wire clamp
right rear fender

Tho roercanierand
rear side body pan­

els canbe removed
as an assembly for Remove the following:

service, If removed,
use tlie procedure -
described on page -

3-/5.

Left side:
Remove the following:

- oil filler lid (page 3-8)
setting bolt (attached with the fuel tank side
cover)
bolt and collar (front side)
bolt, collar and setting rubbers (rear side)
socket bolt
eight trim clips, setting washer and wire clamp
left rear fender

Installation is in the reverse arder of removal.

Right side shown:
FUSE BOX

SETTING BOLTS

SETIING RUBBER

CLAMP

SEITING RUBBER

WASHER

BOLTS AND COLLARS

TRIM CLIPS

SOCKET BOLT

CONNECTOR

FENDER

3-14



FRAME/BODY PANELS/EXHAUST SYSTEM

Carrier/Fender Assembly Removal
Procedure
Remove the following:

- seat (page'3-4)
- right side cover (page 3-5)
- oil filler lid (page 3-8)

Disconnect the brakeltaillight 3P (Black) connector.
Release the wires from the bands and remove the
3P connector from the frame.

Remove the following:

- fuse box (by releasing the tab from reverse side
of the fender)

- 2P (White) connector
- three setting bolts
- two socket bolts
- six trim clips

Only loosen the - four 8-mm bolts (carrier mounting bolts)
two lower Inner - rear carrier/fender assembly

bolts. Installation is in the reverse 'order of removal.

TORQUE: 8 mm bolt: 37 Nm (3.8 kgf·m, 271bf.ftl

Right side shown:

8 mmWASHER­
BOLTS

8mmBOLTS

SETTING SOLT5

Loosen

FUSE BOX

TRIM CLIPS

2P CONNECTOR

3P CONNECTOR

SOCKET BOLTS
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FRAME/BODY PANELS/EXHAUST SYSTEM

OUTER FENDER
Front Outer Fender
Remove the following:

- retaining clips
- seven trim clips and three settiJ\g washers
- front outer fender

Installation is in the reverse order of removal.

Rear Outer Fender
Remove the following:

- retaining clip
- seven trim clips and four setting washers
- rear outer fender

Installation is in the reverse order of removal,

WASHERS

RErAINING CUP

REAR OUTER FENDER

RETAINING CLIPS

FRONT OUTER FENDER

WASHERS

TRIM CLIPS

Rear Corner Outer Fender
Remove the following:

- taillight assembly (page 23-5)
- three trim clips and setting washer
- socket bolt
- bolt, collar and setting rubbers
- corner outer fender

Installation is in the reverse order of removal.

3-16
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FRAME/BOOY PANELS/EXHAUST SYSTEM

ENGINE GUARD
Remove the following :

- fo ur 8 mm bolts and collars
- fo ur 6 mm bolts
- eng ine guard

H OOk 1M (j Ul(1IJ Installat ion is in the reverse order of removal.
over the frame

ooe.

ENGINE SIDE COVER
Right Side on",,- Re move the right mu dguard (page 3·7 ).

Remove the flange bolts and the right engine side
cover.

Remove the two bolts, two f lange bolts, two f lange
collars and lett engine cover .

Install the engine side cove r in the reverse order of
re moval.

3·17



FRAME/BODY PANELS/EXHAUST SYSTEM

METER COVER
If the lower meter

coverwill be
replaced, remove

tne 8CC!lSS0l)'

socket (page 23-6).

Remove the following:

- screw and collar (rear side)
- cover lid (release tabs)

two setti ng bolts
- tapping screw (front side)
- lower meter cover [release tabs

on the upper meter cover)

TAPPING
SCREW

SETTING BOLTS

TABS

"­
LID

--~'
TABS SCREW AND COLLAR

If the uppet meier - breather hose
cover will be - two bracket nuts

rcoeceo. remove - upper meter cover
the ignition switch

(page23-6!.

UPPER METER COVER

NUTS

GPS RECf::IVER/BRACKET

GPStype onlv: Disconnect the GPS receiver 6P (Natural) con­
nector.
Remove the bolts and GPS receiverlbracket
assembly.

3-18
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FRAME/BODY PANELS/EXHAUST SYSTEM

Remove tne screws and then remove the combina­
ti o n meter f rom the upper meter cover.

Installat ion is in the reverse order of removal.

Insert the hose guide into the steering shaft hole
lpage 3-18).

EXHAUST SYSTEM
REMOVAL

SCREWS COMBINATION METER

Remove the left engine side cover (page 3·17).

EXHAU ST PIPE

Remove the left side cover (page 3-7).

Loosen the muffler band bolts.

Remove the joint nu ts and pull the exhaust pipe for­
wa rd gradually to disconnect it from the muffl er.
Rem ove the jo int gasket and muff ler gasket.

3-19



FRAME/BODY PANELS/EXHAUST SYSTEM

MUFFLER

Remove th e rear car rie r assembly (page 3·13).

Loosen the mu ffle r band bolts .
Rem ove the mounting nuts and bo lts, and the muf­
fle r.
Remove the joint gasket.

INSTALLATION

Wfl(ln Ilghlanlng
ad/us/the clearsnC8

tletWl"t'n the
e~hiJust p,pe and

cover sray as
shown so lhey do

not mrerlere

Insta ll new jo int gasket and muffler gasket .
Inst all the mu ffler and exhaust pipe in the reverse
order of rem oval by loosely tig hten ing all the fas ­
teners.

Tigh ten the jo int nu ts fir st. then tighten the mount­
ing nuts and the band bolls.

TORQUE :
Muffler band bolt : 2] N·m f2.3 kgf·m. 17 Ibf.ft l

A fter installat ion, inspect the exhaust system for
leaks .

Install the removed cove rs in the reverse order of
removal.

JOINT NUTS

I1J GASKET

EXHAUST PIPE

~ GASKET

BAND BOLT S

3·20

M OUNTING NUTS

M UFFLER



FRAME/BODY PANELS/EXHAUST SYSTEM

DISASSEMBLY/ASSEMBLY

3 places:

o o

3.2 Nm (0.33 kgf-m,
2.4Ibf.ftl

FRONTEXHAUST PIPE COVER

SectionAA
(2 places):

5.4 Nm (O.55 kqf-m, 4.0 lbf-ft}

SectionBB \

rTr-I1H~B",13~p~,,,e'I'~

B

REAR EXHAUST PIPE COVER

3.2 Nrn (0.33 kgf'm,
2A lbf-ftl

(

~
I
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MAINTENANCE

SERVICE INFORMATION
GENERAL
• Place the vehicle on a level ground before starting any work.

SPECIFICATIONS

ITEM SP,ECIFICAnONS
Throttle lever free play 3-8 mm ll/8-5/16 irir
Spark plug Standard IFR5L11 (NGK), VK16PRZ'1 (DENSO)

For extended high speed riding IFR6Ll1 (NGKl,VK20PAZ11 (DENSOl
Spark plug gap 1.0 1.1 mm (0.039 0.043 in)
Valve clearance

~~x--
0.15 mm (0.006 in)
0.33 mm (0,013 in]

Recommended engine oil Pro Honda GN4 or HP4lwithout molybdenum additives) 4-
stroke oil (U.S.A. and Canada), or Honda 4-stroke oil (Can-
ada only), or an equivalent motorcycle oil
API service classification SG or Higher (except oils labeled
as energy conserving on the circular API service label)
JASO T 903 standard: MA
Viscosity: SAE 1OW--40, 5W-30

Engine oil After draining 2.7 liters (2.9 US qt. 2,4 Imp qtl
capacity After draininglfilter change 2.9 liter 13.1 US qt. 2.6 Imp qt)

-
After disassembly 4.1 liter (4.3 US qt, 3.6lrflp qt)

Enqlne idle speed lAOO + 50 rpm (min·1)

Recommended final gear case oil Hypoid gear oil SAE #80
--

Final gear case At draining 78 cm112.6 US OZ, 2.7 Imp oz)
oil capacity At disassembly 90 ern' (3.0 US OZ, 3.2 Imp oz)
Recommended differential oil Hypoid gear oil SAE #80
Differential oil

I
At draining 175cm (5.9 USol,6.2 Impoz)

capacity At disassembly 220 cm (7,4 US ca, 7.7 Imp 02)

Recommended brake fluid Honda DOT 4 brake fluid
Rear (parking) brake lever free play 25 30mm(l 1-3/16 ill) - ..._-
Colcfilre-pres· I Front Standard 3ClkPa (0:30 kgf/cm2, 4.4 psi)
sure Minimum 26 kPa (O.26 kgf/cm2, 3.8 psi)

Maximum 34 kPa (O.34 kgf/cm , 5.0 psi)
With cargo 30 kPa (0.30 kgf/cm , 4.4 psi)

Rear Standard 25 kPa (0.25 kgf/cm. 3.6 psi)
Minimum 22 kPa (O.22 kgf/cm~, 3.2"psi)
Maximum

-
28 kPa (O.28 kgf/cm, 4.0·psi)

With cargo 25 kPa (0.25 kgf/cm2, 3.6 psi)
.

Tire size Front AT25 x 8R12* *
Rear AT25x10R12**

Tire bland

~
Front KT511 (DUNLOP)
Rear KT515 (DUNLOP)

._-
Minimum tire tread depth (Front/Rear) ----4".0 mm (0,16 in) -
To, Toe-out: 10.9 ± 15 mm (m6 ± 9/16 in)

TORQUE VALUES

Spark pluq
Valve adjusting screw Jock-nut
Timing hole cap
Engine oil drain-bolt
Engine oil filter center bolt
Rear Final gear case oil filler cap
Rear Final gear case oil drain-bolt
Front Differential oil filler cap
Front Differential oil drain-bolt
Tie-rod lock nut

4-2

22 N'm (2.2 kqf-m, 16 Ibf,ft)
17 Nrn (1.7 kgf-m, 12Ibf·ft)
10 N'm (1.0 kgf-m, 7 Ibf.fl)
25 Nm (2.5 kqt-rn. 18 Ibf.ft)
18 Nm {1.8 kgi·m, 13 lbf-ft}
12 Nrn {1.2 kgf-m, 9lbi-ftl
12 Nm ,1.2 kgf·m, 9lbf·ftl
12 Nrn (1.2 kgf-m, 9lbi-ftl
12 N'm (1.2 kgf·m, 91bHtl
54 N·m (5.5 kpf-rn, 40 Ibf.ft)



MAINTENANCE

MAINTENANCE SCHEDULE
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 ¢ r'INITIAL REGULAR MAINTENANCE REFER
MAINTE- INTERVAL TOCOMES

FIRST NANCE PAGE

I ,[],. mi 100 600 1,200
km 150 1,000 2,000

ITEMS HOURS 20 100 200
-j- TF'UE-L LINE I 4-•
• THROTIlE OPERATION

- ..-,-
I 4-.

AIR CLEANER NOTE 1 C C 4-5
AIR CLEANER HOUSING DRAIN HOSE NOTE2 I I 4-7
SPARK PLUG ! I 4-7 ,

• VALVE CLEARANCE I I I -4'8
-- -

INITIAL_lOO rni (150 km),,
ENGINE OIL 20 operating hours or 1 month: R 4-10

REGULAR = EVERY 600 mi (1000 kml,
100 operating hours or 12 month: R

ENGINEOIL FILTER , R R R 4-12 ,,
c- RADIATOR COOLANT

-
NOTE 3 , I I I 4-12

• COOLING SYSTEM NOT£:2 I I 4-13
DRIVE SHAFT BOOTS I I 4-14
REAR FINAL GEARCASE OIL (R: Every I 4-15
AND DIFFERENTIAL OIL 2 years)

• BRAKE FLUID NOTE 3 I I 4~17

f-.- BRAKE PADS WEAR
-

NOTE 1, 2 I 4-18
• BRAKE LIGHTSWITCH

-------
I I

--
I 4-1.

BRAKE SYSTEM I I I 4-19
SKID PLATE, ENGINEGUARD I I 4-20

• SUSPENSION I I 4-21
• SPARK ARRESTER

- -
C C .21

• NUTS, BOLTS, FASTENERS I I 4-22
•• WHEELS/TIRES I I I 4-22

I-". -----
I

.._----
4-22STEERING SHAFT HOLDER BEARING

STEERING SYSTEM
-

I 4-23i **

* Should be 'serviced by an authorized 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 an authorized 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 following :.

- seat (page 3-4)
- fuel tank side covers (page 36)

Remove the trim clip and th rottle body cover .

Check the fuel lines for deterioration, damage Of

reekace.
And also check (he fuel hose (fue l tan k to rueI pump)
and fuel vapor return hose.

Replace the fuel hoses if necessary.

THROTTLE OPERATION

Re(Jslflg an aoro-.
rTllJlly bfonr0. k·nAed

t",oltlll cifble C;iln
preve'1t proper

rh,olriCi SI,rJi!optJ'ij.

lion dlto may i"<ld

roif .oss 0' 1/1101116

comrol wh,1O "dmg

4-4

Check for any deterioration or damage to the throt ­
tle cable. Check that the throttle leve r for smooth
operation.
Check the throttle opens and automatically closes In

all steering positions.

If the throttle lever does not return properly, lubri­
cate the thrott le cable and overhaul and lubrica te
the throttle housing (page 15-10).

If the throttle lever still does nor retu rn properly ,
replace the thronle cable .

With the engine idling, turn the handlebar all Ihe
way to the right and left 10 ensure thai the idle
speed does no t change. If id le speed increases,
check the throttle lever free play and the throttle
cable connection.

Measur e the throttle lever free plav at the tip of the
throttle lever .

THROTTLE LEVER FREE PLAY:
3 - 8 mm 11/8 - 5/ 16 mml

Thrott le lever free play can be adjusted <It either end
of the thro tt le cable .



Minor adj ustments are made with the uppe r
adjuster.

Slide the rubber boot off the adjuster. Loosen the
lock nut. turn the adjuster as requi red and tighten
the lock nut.
Install the rubber boot securely.

Major adjustments are made with the lower
adjuster.

Remove the seat (page 3-4).
Remove the thrott le body cover (page 4-4) .

Slide the rub ber boot oft the adjuster. l oosen the
lock nut, turn the adjuster as required and lighten
the lock nut
Install the rubber boot securely.

Recheck the throttle operation

Install the th rottle body cover (page 4-41.
Insta ll the seat (page 3-4).

AIR CLEANER

ADJUSTER

MAINTENANCE

LOCK NUT

Remove the seal (page 3-4).

Release the retaining clips and lid springs from the
air cleaner housing cover and remove the cover.

NOTE:
• If the vehicle is used in dusty areas. sand or

snow, more frequent inspections are required .

Loosen the air cleaner element band screw.
Rt!f110Ve the air cleaner element hol der and then
remove the air cleaner element assembly from the
housing.
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MAINTENANCE

Rem ove the element band lind the elemen t core
from the air cleaner element.

W ash the element and fil ter in ncn-Hamrnebte 01
hig h flas h point solvent.
Squeeze our The solvent tho roughly, ann allow The
element and fi lter to dry.

Install the sub -air cleaner f ilter onto the air cleaner
hose jo int and secure it wi th the clip.

Apply approximately 20 9 (0.7 azl o f Pro Ilo nda
Form Filter Oil or equivalent oil from the inside of
the element .
PIBce the element in to CI plastic bag and spread the
oil evenly by hand.

CORE

(
/

ElEMENT

Squeeze out

PRO HONDA FOAM FilTER Oil

PLASTIC BAG

BAND
Install the element core into the air cle aner element
properly.

4-6

"/
ElEMHH CORE



Install the element band onto the ai r cleaner ele·
mant and the element assemb ly over the connect­
ing tube flange of the hou sing securely.
Tig hten the band screw .

NOTE:
• Failure to properly t igh ten the band screw will

allow the air cleaner element to fall off and
engi ne damage could resu lt.

Install the air clean er element holder wh ile al ign ing
th e element core boss wi th th e retainer hole.

Install the air cleaner element housing cover wh ile
aligni ng the cover boss with th e element holder as
show n.

Secure the air cleaner housing cover w ith the retain­
ing cl ips and lid spri ngs.

Install th e seat (page 3·4).

AIR CLEANER HOUSING DRAIN HOSE
Remo ve the drain hose from the bottom of the air
cleaner housing to empty any deposits.

Instal! the drain hose securely.

NOTE:
• If the veh icle is used in very we t or muddy condi­

t ions, more frequent inspecti ons are requi red.

SPARK PLUG

MAINTENANCE

Remove Ihe seat (page 3·4).

Disconnec t th e spark plug cap and clea n arou nd the
spark plug base with compressed ai r.

Remove the spark plug.
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MAINTENANCE ,

Tn,s vehlcle"s SP.:Jr4 Check the insulator for cracks or damage, and the
plU9 .sHi:/w!'Pf<f/ electrodes for wear , fouling or rtiscclcration.

Wllh .'Ill 'nd,um tYpe Replace the plug if necessary.
nmltlf HIf'Ctf(/(if'.

Do no! clean the
eecr.cces.

INSULATOR

CENTER ELECTRODE

WIRE TYPE FEELER GAUGE

Always use ee
!ipec' /IOO SPil'~ plug

an I/JIS veh,Cle

Toprevtlm d8f'11<1g.
,ng me mdlvm com­

Ing of /he center
erecrrcoe, use iJ

I'we- type feeler
Qiwqe 10 Check the

spill k plug gdp_ If
/fl O gap IS our Of

specification,

repJilCe me SlJ8lk

plug Wlm a new

0119 Do flOt .millS!

Iht> gao

Replace the plug if the center elect rode is rou nded
as shown.

SPECIFIED SPARKPLUG:
St andard :

IFR5L11 INGK). VK16PAZll (OENSOI
For extend ed high s peed riding

IFR6l11 (NGK). VK20PRZll (DENSO I

Measure Ihe spark plug gap between the center and
side elect rodes w ith a wi re-type feele r gauge.

Make sure the 1.20 mm (0.047 in ' wire·type feeler
gauge cannot be inserted into the gap.
If th e gauge can be inserted into the gap, rep lace the
plug w ith a new one.

Screw the spa rk plug into the cylinde r head by hand
to prevent cross-thread ing.
TighTen the spark plug .

TORQUE: 22 N'm f2.2 kgf.m. 16 IbUt)

Install the rem oved parts in the reve rse order of
removal.

l

o

ROUNDED
ELECTRODE

x

VALVE CLEARANCE
NOTE
• Inspect and adjust the va lve clearance whil e the

engine is cold [belo w 35~195 Fl-
After the valve clearance inspection, check the
engine id le speed (page 6-55).

Remove the foll ow ing;

- right side cover (page 3·5)
- slOcr ing cover lpage 35)
- fuel tank cover (page 3-5)
- rear tank COVIH (page 3-6)
- r ight fuel tan k side cover fpage 3-6)
- left fuel tank side cover (page 3-7)
- fuel tank (page 6-39)
- intake dUCI {page 6-41)
- fuel tank heat guard plate (page 6-401

Remove the timing ho le cap .

4-8
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Remove the four bolts, intake and exhaust valve
adjustinq hole CClpS.

Rotate the crankshaft using the reco il starter knob
and align the "I" mark on the flywheel with the
index mark on the rear crank case cover.
Make sure the p iston is at TOC {Top Dead Center! on
the compression stroke.
Th is positio n can be obtained by con firming that
there is slack in the rocker arm . If the re is no slack, it
is because the piston is moving through the exhaust
stro ke to TDC. Rotate the crankshaft one fuJi turn
and match up the "T" mark again.

VVhen chec'mg the Check the clea rance of each valve by inserting a
clearance. $IKle the feeler gauge belween the adjusting screw and valve

feeler g.1"ge from stem .
the center IOwilrd

a'e OVISIQf!, VALVE CLEARANCES : IN: 0.15 mm (0.006 inl
EX: 0 .33 mm (0.013 i n)

Ad just by loosening Ihe lock nu l and turning the
adjusting screw unt il there is a slig ht drag on the
fee ler gauge.

Hold the adjusting screw and tighten the lock nut.

TORQUE: 17 Nm (1.7 kgf -m, 12 IbUt)

After lightening the lock nut. recheck the valve
clea rance.

MAINTENANCE

INDEX M ARK

4-9



MAINTENANCE

Coat new O-rings with oil and install them into the
grooves in the valve ad justing hole caps.
Install the valve adjusting hole caps and lighten the
bolts securely.

Coat a new D-ring with oil and ins tau it onto the tim­
ing hole cap.

Install the li m ing ho le cap and tighten it.

TORQUE : 10Nm 11,0 kgf-m. 7 Ibf-tt l

Install the removed parts in the reverse order of
removal.

ENGINE OIL

ACAUTION
Used engine oil may cause skin cancer if
repeatedly left in contact with the skin lor pro ­
longed periods. Although Ihis is unlikely unless
you handle used oi l on a daily basis, it is still
advisable to thoroughly wash your hands with
soap and water as soon as possible alter han ­
dling used oil.

LEVEL CHECK
NOTE:

• Check the oil level after starting the engine and
allowing the oi l 10 circulate through the engintl
thoroughly. It is especially important on a dry
sump engine, due to the comparatively large vol
ume of cit,

• Do not snap the throttle while idling or the oil
level reading will be inaccurate ,

Place the vehicle on level ground.
Start the engine and let it idle for 3 - 5 minutes. If
the air temperature is below to C {50 Fl. let the
enqine id le for an additional 5 minutes (a total of to
minutes).
Stop the engine, wait for 2 - 3 minutes, and remove
the dipstick and wipe it dean.
Check the oil level by inserting the dipstick into the
engine without screwing it in.

4-10
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MAINTENANCE

The engine con tains a suff icient amou nt of oi l if the
oil level is between the upper and lower level ma rks
on the dipstick.

DIPSTICK

r

UPPER
LEVEL

LOWER
LEVEL

v

If the oil level is near or below the lower level mark,
remove the oil f iller cap cover and oil fil ter cap, and
add the recom mended eng ine oi l up to the uppe r
level mark.

RECOMMENDED ENGINE Oil:
Pro Honda GN4 or HP4lwithout molybdenum
add it ives l 4·stroke o il (U.S .A. a nd Canada ). or
Hond a 4-st rokeoill Canada on ly), o r a n equiva lent
m otorcycle o il
API service classificat io n: SG o r hig he r [except
oi ls lab eled as energy conserving on th e circular
API se rvice label]
JASO T 903 st andard: MA
Visco sit y; SAE 10W·40. 5W-30

NOTE :

• Other viscos ities shown in the chart may be used
when the average temperature in your riding
area is within the ind icated range.

Reinsta ll the oil filler cap, oil tiller cap coyer and dip­
stick .

OIL VISCOSITIES

:lIWA1.

N'.'4:!' ,

[·wu, ,
ml,

"
'''''bill
l _ , _ L _

-10 0 10 20 30

20-'O-'O~""O:':"''''~''

- ,
-30 -20

·20 0

OIL CHANGE
NOTE:

• Pou r the engine oil afte r replacing the oil filter '--O-Il-0-RAIN BOLT
(page 4·1 2).

• Change the oil wit h the engine w arm to assure ~JO ("
comple te and rapid draining. \.r I / :r

Start the engine and let it id le tor a tew minutes. ~.-=.-- _~<or; ' (£"!W -1
Stop the engi ne and remove the oi l f il ler cap. .....-~ I
Remove the oi l drain bo lt and drain the engi ne oi l. ~_ J ~'-~ , ).J

<yj .> A ,_ '

B ?'7~,

I :I.. Y21',,41 )r>: (;-,,/~~

~ SEALING WASHER~'- )
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MAINTENANCE
Remove the O-ring and sealing was her from the
drain bo lt .
Install a new se!l ling washer onto the drain bolt.
Coat a new O-ring with oil and install it into the
groove in the drain bo lt .

After draining the oil compl etely, install the drain
bolt and l ighten it.

TORQU E: 25 N·m 12.5 kgf·m , 1albf -h )

Oil DRAIN HOLT

~' O.RI NG

~<1
~'1
~

SEALING WAH$ER

ENGINE OIL FILTER

ENGINE OIL CAPACITY:
2.7 liters 12.9 US qt. 2.4 Imp qt ) aft er drainin g
2.9 liters 13.1 US qt. 2.6 1mp qt Jafter draining !
filter t:hange
4.1 liters (4.3 US qt . 3.6 1m p qt) after disasse mhl y

Install the oi l f iller cap .

Check the ontevet (page 4·101.

Make su re there are no oil leaks.

Bec/lfeful nor fa Pour the recommended o il into the engine to the ~,.;-------==:;~:::~::::::::~;;:==:;;;
spIll the wi out 01 upper leve l mark on th e dipstick (page 4·11).

rile fillernee.

$"" --"l O-RINGS
Drain the engine o il (page 4-11).

Remove the oil fi lte r cente r bolt. cover. spring
was her and oil filter.
Rem ove the O-ring s from the oil f ill er cover and
center bolt.

Coat new O-r ing s with o il and install them into th e
grooves in the oil fi lter cover and center bolt .

Insta ll a new oil filter.
aernstaume washe r, spri ng. co ver end canto r bol l.
Tighten the center bolt .

TORQUE: 18 Nrn (1.8 kgf.m, 131bf.h)

Fill the engine w ith the recommended oil (page 4
11).

fi-

Y~,
OIL FILTER CENTER BOLT

RADIATOR COOLANT
Check Ihe coolant leve l 01 the reserve tank w ith the
eng ine running et normal opera ting tem per at ure.
The level should be between the NUPPERH and
Hl OWEW level lines wi th the vehicle upright on a
level sur face.
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If the leve l is low, remove the steer ing cover (page
3-5).
Remove the reserve tank cap, and fill the tank up to
the "UPPER" level line w ith a 1:1 mixture of dist illed
water and antifreeze (coolant preparat ion: page 7-6).

RECOMMENDED ANTIFREEZE:
Pro Honda HP coo lant or an equivalent high qual­
ity ethylene glycol antifreeze contai ning s ilicate­
free co rrosion inhib itors

NOTICE
Using cootsnt with siticete corrosion inhibitors may
cause premature wear of water pump seals or
blockage of radia tor passages. Using tap WOller may
cause engine damage.

Check to see if th ere ere any coolant leaks when the
coolant level dec reases very rapid ly.

If the reserve tank becomes completely emply, the re
is a possibility of air getting into the cooling system.
Be sure to remove any air f rom the cooling system
(pag e 7-7).

MAINTENANCE

COOLING SYSTEM

RETAINING CLIPS

\,
rf

Check for any coolant leakage from the water pump,
wa ter hoses (radiato r and by -pass hoses) and hose
joints.
Check the water hoses for cracks or dete rioration
and repl ace if necessary.
Check Ihat atl hose damps are tight.

Remove the rad iato r grille by releasing the fo ur ~~:::::::::::::~~::~111111
reta ining cli ps .
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MAINTENANCE

Check t he radiator air passage for clogs or damage.
St raighten bent fins with a small , flat blade screw­
driver and remove insects. mud or other obstruc­
tions w ith compressed ai r or low pressure water.
Replace the rad iator if the air flow is restr icted over
more than 20% of the radiat ing surface .

Install the rad iator gri lle .

DRIVE SHAFT BOOTS
Check the dr ive shah boo ts fo r cuts or other dam-
age. FRONT:

If a boot is damaged, rep lace it:

Front drive shah boot reprecem ent Ioaae 18-7)
- Rear drive shaft boot replace ment (page 19-6)

I

1

REAR:

4-14
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REAR FINAL GEAR CASE OIL AND
DIFFERENTIAL OIL

FINAL GEAR CASE OIL
lEVELCHECK

Place the vehicl e on a level surface.

Remove the oil filler cap .

Check tha t the o il level is 10 the lower ed ge of the oil r -.::-- - ...
fill er hole .

Check for leaks if the oil level is low.

Pour the oi l th rough the fill er hole unt il it reaches
t he lower edge of the ho le.

RECOMMENDED OIL: Hypoid gear oi l SAE #80

Coat a new O-ring with g rease and install it into th e
oil f ille r cap groo ve.

mstatlthe oil f iller cap and t ighten it.

TORQUE: 12 Nrn 11.2 kgf·m, 9 Ibf.ftl

MAINTENANCE

QllCHANGE

Place the vehicle on a level surface.

Remove the oil filler cap and drain bolt 10 drain the
oi l.
Wh en the oil is completely drained, ins tall the drain
bol t with a new seali ng w asher.

TORQUE: 12 N·m 11.2 kgf 'm, 9 Ibf·h l

Fill the f inal ge ar case w ith the reco mmended oil
(page 4·1 5).

OILCAPACITY:
78 ern' (2.6 US OZ, 2.7 Imp oz) at draining
90 crrr' 13.0 US OZ, 3.2 Imp oz) at di sassembly
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MAINTENANCE

DIFFERENTIAL OIL
lEVEL CHECK

Place the vehicle on a level surface.

Remove the ailliller cap.

Check that th e oil level is up to the lo we r edge 01the
oi l f ill er hole.

Chec k for lea ks if the o il leve l is low .

Pou r the oi l through the fill er ho le until it reaches
the lowe r edge of the ho le.

RECOMMEN DED Oil: Hypoid gea r oi l SAE 1180

Coat a new O-ring with grease and install it into the
oil f ille r cap qrcove.
Install the oi l fill er CClP and tighten it

IDRQUE: 12 Nm (1.2 kgf.m, 9 tbUt)

OIL CHANGE

Place the vehicle on a level surface.

Remove the oil f iller cap and drain bol l 10 drain the
oil.
When the oil is comple tely dr ained. installthe dra in
bolt With a new scaling w asher .

TOROUE: 12 Nm (1.2 kgf .m. 9 Ibl·h )

Fill the di ffe ren tial case w ith the recc mrnended oi l
(page 4-16).

OILCAPACITY:
175 cm3 (5.9 US OZ, 6.2 Imp ozi at draining
220 cm3 (7.4 US oz, 7.7 Imp ozl at disassemblv
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BRAKE FLUID

NOTICE

NOTE :
• When the fluid level is low, check the brake pads

for wear Ipaqe 4-18).
• A low fluid level may be due to worn brake shoes

or pads. If the brake pads are worn, the caliper
piston is pushed out, and this causes a low reser ­
voir level. If Ihe brake pads are nOI worn and the
fl uid level is low, check ent ire system for leaks
(page 4-19).

FRONT BRAKE
Tur n the handlebar to the left side so the reservoir is ­
level and check the fluid level through the sight
glass .

If the level is near the ~ LOWEW level mark, remove
the reservoir cap . set p late and diaphragm and fill
the reservoir wi th Honda DOT 4 brake f luid from a
scaled container to thc cast ing ledge.

Install the diaphragm, set plate and reservo ir cap,
and tighten the cap screws.

MAINTENANCE
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MAINTENANCE
REAR BRAKE
Place the vehicle on a level surface.

Remove the right fuel tank side cove r (page 3·61.

Check the fluid level in the rear brake reservoir.
If the leve l is near the " LOWEA~ leve l line, remove
the reservoir mounting bolt, rese rvoir cap , set plate
and diaphragm an d lill the reservoir with Honda
DOT 4 brake fluid from a sealed container 10 the
" UPPER" level line.

Install the diaphragm, set plate. reservoir cap and
mounting boll. and tighten the boll.

Install the rig ht fuel tank side cover (page 3-6),

BRAKE PADS WEAR
NOTE-

• The front and rear brake has audible brake wear
indicator. When the brake pads need repl acing,
the brake w ill screech while app lying the brake .

FRONT

~­. .,

REfERENCE MARK

J /~
1/_ r' a

WEAR LIMIT r L

INDICATOR 'h,"" ~t;r·, -·,~5

Remove the front wheel (page 15- ' 1), r
Check the brake pads for wear.
Replace the front brake pads if the wear lim it ind ica­
tor mark on the caliper aligns with the reference
mark on the caliper bracket when the front brake
leve r is applied.

Refer to f ront brake pad rep lacement (page 17·10).

REAR
Check the rear brake pads for wear.
Replace the brake pads if the wear limit indicator
mark on the caliper aligns with the reference mark
on the caliper bracket when the rear brake is
applied .

Refer to rear brake pad replacement (page 17·' 11.

. '. "I.,

lit
. ~.

4-18



BRAKE LIGHT SWITCH
NOTE:
• The front brake light switch cannot be adjusted. If

the front brake light switch actuation a nd brake
engagement are off, eit her replace the switch
unit o r the m alfunct ioni ng parts of the system .

Check that the b rake light comes on just prior to the ,- - - - - ­
brake actu ally being engaged.

If Ihe light fails 10 co me on , adjus t the switch so tha t
the light come on at the prope r time .
Hold th e sw itch body and turn Ihe adjus t ing nul. Do
not tu rn the switch body.

BRAKE SYSTEM
FRONT BRAKE

MAINTENANCE

Firmly apply the front brake leve r and check that no
air has entered the syste m.
If the brake lever feels soft or spongy wh en oper­
ated, bleed the system.
Refer to brake bleeding (page 17-7).

Inspect th e brake hose and f ittin gs for de terio ration,
cla cks, dam age or sig ns of leakage .
Tighten any loose f ittin gs.
Replace hoses, pipes and f ittings as requ ir ed.

REAR BRAKE
Firmly apply the brake pedal and check tha t no air
has entered th e system.
If the brake pedal feel s. soft or spo ngy when op er­
ated, bleed the system .
Refer to br ake blee ding (page 17·7).

Inspect the b rake hoses and f itti ngs fo r dete rio ra­
t ion , cracks, damage or sign s of leakage.
Tigh ten any loose f ittings.
Replace hoses, pipes and f ittin gs as required .

BRAKE PEDAL
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MAINTENANCE

PARKING BRAKE
Check the brake lever and brake cable for loose con
necticns or other damage. Replace or repair if nec­
essary.

For cable lubrication : Disconnect the brake cable 31
the brake leve r. Thorou ghly lubr icate the cable a nd
Its pivot po int with a co mmercially available cable
lubrica nt or a lig htweight en.
Measure the parking brake lever free pla y at the end
at the lever.

FREE PLAY: 25 - 30 mm (1- 1.3116 inl

M ake sure ,Mc cur Adjust th e pa rking brake lever free play by turn ing
Oulrn rMiJd!l/srmg the adjusting nu t at the brake arm .

1m/IS SI'B!8d on tlPt!

bra.earmjOrnr

SKID PLATE, ENGINE GUARD
Check the skid plates and engine guard for cracks,
damage or looseness.

Tig hten any loose fasteners.
Replace the skid plates and eng ine guard as
required.

4·20
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SUSPENSION

MAINTENANCE

UXJSH, wlHn 01 Check the acti on of the front and rear shock absorb­
damagedsvspen- era by compressing them seve ral times.

slOn pafls ,mpaJl Check the entire shock absorb er assembly fo r signs
vf>hrc!e stall/My and of leaks, damage or loose fasteners.

conrrol. Replace dama ged components which cannot be
repa ired.
Tighten all nuts and bolts.

REAR:

SPARK ARRESTER
Remove the th ree bolts and the spa rk arrester with
the gasket.

Use a brush to remove carbon deposits from the
screen m esh, being careful not to da mage the
screen mesh.
The scree n mesh must be free of breaks and ho les.
Replace the spark arrester if necessary.
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MAINTENANCE

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

NUTS,BOLTS,FASTENERS
Check that all chass is nuts and bolts are ligh tened 10
their correct to rque values {page ' · 131.
Check that all co lt er pins. safety cl ips. hose clamps
and cable slays are in pl ace and properl y secured .

WHEELS/TIRES
TH8 pltlSSUfIJ

shouldbe ch£'eked
whim the riresere

r.o/l1

Check the t ire pressure With Ihe t ire pressure gauge.

RECOMMENDED TIRE PRESSURE:
Fro nt : S tandard: 30 kPa (0.30 kg /cm 1

• 4.4 psi l
Min imum: 26 kPa (0.26 kg /c m1

• 3.8 psi)
Mallim um: 34 kPa (0.34 kg/c m 1

• 5.0 psi!
With cargo: 30 kPa (0.30 kg/cm1• 4.4 ps i)

Rear: Sta ndard: 25 kPa (0.25 kg/ cm 1
• 3.6 psi)

Minimum: 22 kPa (0.22 kg/ cm 2
• 3.2 psi)

M8Ilimum: 28 kPa (0.28 kg/ cm 2
, 4.0 psi)

Wi t h cargo: 25 kPa (O.25 kg fcm~ . 3.6 psi)

Chec k the t ire s for cut s, embed ded nails. Of other
damage.

Mea su re the tread depth at the center of the tires.
Repla ce the tires when the tread depth teaches the
following li m it .

M INIMUM TREAD DEPTH (Frontf rear):
4.0 mm (0.16 in )

Raise the wheel off the ground and check the hu b,
knu ckle bear ings or tie-ro d ball jo ints for excessive
play or abn ormal noisa.

STEERING SHAFT HOLDER BEARING
Raise the fro nt wheels off the gro und and support
th e veh icle securely.
Chec k that the hand leba r m oves fr i:lely from side to
side.
If the hand lebar moves uneve nly, bi nd s, or has non­
zonta l movement, inspect the stee ring shaft holder
bu sh ing and bearing (page 15-28).
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MAINTENANCE

STEERING SYSTEM
Place tho vehicle on level ground with the front
wheels facing straight ahead.
Mark the cente rs of the tires with chalk to indicate
the ax le center height.

Align the gauge with the ma rks on the t ires as
shown.

FRONT

Q
t J

r',,e ,.

) ,
.
" ". ' ,

.'
AEAR

Rotate both tie ·rod ends in Ihe same direction ,

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

Slowly move th e vehicle back until the wheels have ~==========:::=======­
turned 180 ' so the marks on the tires are aligned
with the gauge height on the rear side .
Measu re the toe on the fear part of the ti res at the
same points wi th no load on the vehicle .

Toe -out: 10.9 ± 15 mm (7/16 ± 9/ 16 in)

NOTE:
• Toe-out means the front measurement is greater

than the rea r measurement.

Alter adjustinq each tie-rod, rota te bot h tie -red
ends in the same direction, along the tie-rod axis,
until they stop against the ball joint stud .
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MAINTENANCE
Using a 17 mm wrench, hold the tie-rod ends so that
the relative angle of both tie-rods may turn into 16
degrees 30 minutes. Then, using a suitable torque
wrench, tighten the tie-rod lock nuts, making sure
not to force the tie-rod ends against the ball joint
studs.

TORQUE: 54 N·m 15.5 kgfom. 40 IbHtl

After tightening the lock nuts, rotate the tie-rods to
make sure the ball joints have operate properly and
have an equal range of movement.

Raise the wheel off the ground and check the hub.
knuckle bearings or tie-rod ball joints for excessive
play or abnormal noise.

4-24
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LUBRICATION SYSTEM

LUBRICATION SYSTEM DIAGRAM

ROCKER ARMS

OIL FILTER

REVERSE IDLE
GEAR

=

COUNTERSHAFT

FLYWHEEU
STARTER CLUTCH

2nd/3rd CLUTCH

TOAQUECONVERT~E~R-t~~~~~

VALVE BODY

CAMSHAFT

CYLINDER HEAD COVER

OIL COOLER

=
OIL STRAINER SCREEN
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LUBRICATION SYSTEM

SERVICE INFORMATION
GENERAL

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 and oil cooler.
• For oil level check, oil change and filter replacement, refer to page 4-10.
• The service procedures in this section can be performed with the engine installed in the frame.
• When removing and installing the oil pump, use care notto 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 oil pump, oil cooler and/or oil hoses have been installed, check for oil leaks.

SPECIFICATIONS

ITEM STANDARD
Unit: mm (in)

SERVICE LIMIT
Engine oil capacity After draining 2.7 liters (2.9 US qt, 2.4 Imp qt)

4.1 liters (4.3 US qt, 3.6 Imp qt)
Pro Honda GN4 or HP4 (without molyb­
denum additivesl a-stroke oil (U.S.A.
and Canada), or Honda a-stroke oil
(Canada only), or an equivalent motor­
cycle oil
API TfSGH'h

2.9 liters (3.1 US qt, 2.6 Imp qt]

service c assr rca Ion a. 19 er
(except oils labeled as energy conserv-
ing on the circular API service label]
JASO T 903 standard: MA

-
___Viscosity: SAE 1OW-40,_5W-30__ ~__

On pressureat 5,000 rpm(minTj!80°C1176°Fj 785 kPa (8.0 kgf/crfll;" 114 psi) ,L(' pump rotor Tip clearance 0.15 (0.006) t--W0 (O,OOB)
Body clearance 0.12 0,22 (0.005 0.009) 0.25 iO.010)
Side clearance 0,02 0.09 (0.001 0.0041 , O. TT10.004)

I_~_-
lRecommended engine oil,

TORQUE VALUES

Oil pump driven sprocket bolt 12 Nm (1.2 kgf.m, 9lbfoft) Apply locking agent to the threads.

TOOLS

OJ) pressure gauge set
07406-0020005

or 07ZMJ-HN2A100 and 01AMJ·
HNBA 100 (U.S.A. Only)
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LUBRICATION SYSTEM

TROUBLESHOOTING
Oil level too low - high oil consumption
• Oil consumption
• External oil leak
• Worn piston rings or incorrect piston ring installation
• Worn cylinder
• Worn valve guides or stem seals
• Oil pump worn or damaged

Low oil pressure
• Oil level low
• Oil pressure relief valve wear
• Clogged oil straineror filter
• Faulty oil pump
• Internal oil leak
• Incorrect oil being used

No oil pressure
• Oil level too low
• Oil pressure relief valve stuck open
• Broken oil pump drive chain
• Broken oil pumpdriveor driven sprocket
• Damaged oil pump
• Internal oil leak

High oil pressure
• Oil pressure relief valve stuck closed
• Clogged oil gallery or orifice
• Incorrect oil being used

Oil contamination
• Oil or filter not changed often enough
• Worn piston rings or incorrect piston ring tnstenetlon
• Worn valve guides or stem seals

Oil emulsification
• Blown cylinder head gasket
• Leaky coolant passage
• Water entry
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LUBRICATION SYSTEM

OIL PRESSURE CHECK

OIL PUMP
REMOVAL

Start the engine and chec k the oil pressure.

OIL PRESSU RE 180'C/ 176'FI:
785 kPa (8.0 kgf/cm 2, 114 psi) at 5,000 rpm (min" )

07406-0020005

0'
07ZMJ-HN2A100 and
07AMJ-HN8Al00

Oil pressure gauge 0-160 psi
Adapter, banjo 8 If 1.25 mm

Check the o il level and add the recommended o il if
necessary (page 4-10).
A lso , warm the engine to normal operating temper­
ature and check for external leak s.

Remove the oil gall ery sealing bolt and washer on
the left side of the front crankcase cover .

NOTE

• Clean around the seali ng bolt w ith com pressed
air before removing the bole, and be sure that no
dirt ente rs the oil gallery.

Connect an oil p ressu re gauge and adapter to the o il
gallery ho le.

TOOLS :
Pressure gauge set

Stop the engine and rem ove the oi l pressure ga uge
and hos e.

Install the seal ing bolt w ith a new sealing washer
and tighten the bolt securely.

STart the engine and make su re there are no oil
leaks.

Far/Ufo to wmm //Ie
engine wIll cause
very fJrgh 011pres

Sull! 1lMllmgs.

[x/ems! leaks WIll
muse low OIl pres­

511ft! 18iJdm!)s _

Remove the torque converter (page 14-601 .

Remove the three mounting bol ts .

Release the o il pu mp drive chain f rom the driven
sprocket , then rem ove the oil pump from the c rank­
case .
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LUBRICATION SYSTEM

Remove the tw o a ·rings from the oil jo int.

Remove the oil pass pipe and O-rings from the oil
strai ner pipe.

Remove the two botrs. oi l pipe and O-ring from the
crankcase.

DISASSEMBLY
Remove the fo llowing:

- tw o oil pump assembly bolts

5-6
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M8, k rJltJ rotors so - oi l pump body D
the>y can be rem- - oule r roto r

stoseain theirongl - inner rotor
naf/neal/ons. - drive pin

- two dowel pins

LUBRICATION SYSTEM

DOWEL PINS

oil pump body C
outer rotor

- inner roto r
- drive pin

DRIVE PIN

PUMP BODY C

INNER ROTOR

OUTER ROTOR

DRIVE PIN INNER ROTOR

- oil pump bo dy B
- pressu re relief valve

- bol l
- oi l pump driven sprocket

RELIEF VALVE PUMP BODY B

\

DRIVEN SPROCKET

BOLT
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LUBRICATION SYSTEM

oil pump shaft
- drive p in
- outer rotor
- inner rotor

Clean all the disassembled parts thorough ly.

INSPECTION

PUMP BODY A

PUMP SHArf

INNER ROTOR

OUTER ROTOR

DRIVE PIN

Rem ove the O·rlng from the pressure reli ef valve.

Check the operation of the pressu re relief valve by
pushing on the piston .

Temporari ly assem ble each inner rot or , oute r rotor
and drive pin on the pump shaft , anrl in!l la ll them
into each pump body individua lly.

Measure the rotor tip clea rance .

SERVICE LIMIT: 0.20 mm (0.008 in l

Measure the pump body clearance.

SERViCE LIM IT: 0.25 mm (0.010 in)

5-8
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Remove the oil pump shaft and drive pin.

Measure the oil pump side clearance.

SERVICE llMIT: 0.11 mm 10.004 in )

ASSEMBLY

LUBRICATION SYSTEM

PUMP BODY A

DRIVEN SPROCKET

I ~
~

DOWEL PINS

RELIEF VA LVE

O-RING

DRIVE PINS

"" 0 . .. , ~\ »~ ;<

\ j ,,_\~f @fD , ,~
~'""?_®fiJ :~~ ~

~ ~\ \ ~~ PUMP BODY B

PUMP BODy e

OU TER ROTORS

PUM P BODY D

ASS EMB LY BOLTS

Dip all part s in clean engine oil.

Install the outer and inner ro tors into oil pump body
A.
Insert the drive p in onto the pump shaft .
Install the pump shaft into the inner rotor and pump
bo dy A, alig ning the drive pin wi th the inner rotor
grooves.

PUMP BODY A INNER ROTOR

OUTER ROTOR

PUMP SHAFT DRIVE PIN
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LUBRICATION SYSTEM

Install the o il pump driven sproc ket onto the pump
shaft. aligning the f lats.
Apply loc king agent to the driven sp rocket bolt
threads.
Install and ti ghten the driven sprocket boll.

TORQUE: 12 Nm 11.2 kgf ·m, 91bH t j

COB I a new O-ring w ith oil and install it inlO the
relief valve groove.

Install the press ure relief valve into oil pump body
B.
Ins tall oil pump body 8 onto pump body A

Inse rt the d rive pin in to the pump sha ft.
Install the inner rot o r onto the pump sha ft . aligning
its grooves with the drive pin.
Install the outer roto r into oil pump body C.
Install pu mp body C onto pump body B.

DRIVEN SPROCKET

~ BOLT

e"~ O-RING

PUMP BODY B

PUMP BODY C

OUTER ROTOR

5-10
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Insta ll the dowel pin s into pump bod ies C, Band A.
Insert the dr ive pin into the pump shaft.
Install the inner rotor onto the pum p shaft. aligning
its grooves wi th the dr ive pin .
Insta ll the outer rotor int o oil pump body D.
Install pump body 0 onto pump body C.

LUBRICATION SYSTEM

DOWEL PINS

DRIVEPIN INNER ROTOR

Install and t ighten the two oil pump assembly bolts.

INSTALLATION
Apply oi l to a new O-ring and install it onto th e oil
pipe .
Install the oil pipe onto th e crankcase.

Set the reta iner plate and tigh ten th e two b olls
secu rely .

ASSEMBLY SOLTS
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LUBRICATION SYSTEM

Ap ply oil to new a -rings and inst all th em onto the
o il pass pipe.
Install the o il pass pipe 10 the oil stra iner pipe.

Coal new O-rin gs with oil and install th em onto the
oil joint pipes.

Install the oil pu mp drive chain onto the driv en
sproc ket of the oil pu mp, and install the oi l pump
onto th e crankcase.
Inst all th e thr e e mounting bolts a nd tighte n th em
secu rely.

Install the torque co nverter (page 14-73) .

OIL COOLER
REMOVAL
Rem ove th e f ro nt fen der l page 3-11).

Rem ove the radiato r grille by rele asing the four
retain ing clips .
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Check th e oil cooler hose joints and seams fo r leaks.
Check the oil cool er air passage for clogging or
damage.
Straig hten bent fins using a sm all f lat blade screw­
dri ver and remove insects, mud or othe r obstruc­
tions w ith comp ressed air Of low pressure water.

Remove the bolts and oil pipes from the oil cooler.
Rem ove the a ·ring s from the oi l pipes.

Rem ove th e four mounting screws and oi l coo ler
from the radiator.

INSTALLATION
Install th e oil coo ler on to the radiator and tighten
the mo untin g screws securely .

Coat new O-r ings with oi l and install th em onto the
oi l pipes.
Install the oil p ipes onto the oil coo ler and tigh ten
the bolts securely.

InstaU the removed parts in the reverse order of
removal.

Check the oil level and add the recommended oi l if
the level is low (page 4-10).

LUBRICATION SYSTEM

5-1 3
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SYSTEM COMPONENTS

\ \

\ \

~ \

6-2



FUEL SYSTEM (PGM·FI)

SERVICE INFORMATION
GENERAL
• This FUEL SYSTEM section covers service of the electrical and mechanical system of the PGM-FI system, fuel supply

system and air cleaner.
• Before disconnecting the fuel feed hose, relieve pressure from the system by disconnecting the quick connect fitting in

the sub fuel tank (page 6-32).
• Bending or twisting the control cable will impair smooth operation and could cause the cable to stick or bend, resulting

in loss of vehicle control.
• Work in a well ventilated area. Smoking or etlowtnq flames or sparks in the work area or where gasoline is stored can

cause a fire or explosion.
• Do not snap the throttle valve from full open to full close after the throttle cable has been removed. It may cause incor­

rect idle operation.
• Seal the cylinder head intake port with tape or a clean cloth to keep dirt and debris from entering the intake port after

the throttle body has been removed.
• Do not damage the throttle body, It may cause incorrect throttle valve operation.
• Prevent dirt and debris from entering the throttle bore, IACV, sensor hole and fuel feed hose, clean them using com­

pressed air.
• The throttle body is factory pre-set. Do not disassemble in a way other than shown in this manual.
• Do not loosen or tighten the white painted bolts, nuts and screws of the throttle body. Loosening or tightening them can

cause throttle body malfunction.
• Tighten the yellow painted bolts of the throttle body to the specified torque.
• A teuttv PGM-FI system is often related to poorly connected or corroded connectors. Check those connections before

proceeding.
• When disassembling the PGM-FI parts, note the location of the O-rings. Replace them with new ones upon reassembly,
• Use a digital tester for PGM-FI system inspection.
• Refer to procedures for fuel level sensor inspection (page 23-10).

SPECIFICATIONS

ITEM
Throttle body identification number
Idle speed
Throttle lever free play

!- ECT sensor resistance !20°C/68°F)
Fuel injector resistance (at 20°C /68°f)
Fuel pressure
Fuel pump flow (at 12 V)

TORQUE VALUES

Insulator band screw (throttle body side)
Insulator band screw (cylinder head side)
Throttle drum cover screw
Sensor unit mounting screw
Fuel feed hose bracket screw
Harness guide bracket screw
Fuel injector/feed hose mounting bolt
IACV mounting tone. screw
Bank angle sensor mounting bolt

SPECIFICATIONS

1,400±50 rpm (min")
3 8 mm (liS 5/16 in)

2.3 2.6 kn
11.1 12.3H

284 304kPa(2.9 3.1 kgf/cm ,41 44psil
71 cm J?4 US oz, 2.5 Imp oz) minimum/l0 seconds

See page 6-42
See page 6-46
1.5 Nm (0.15 kgf'm, 1.1 lbf-ft}
3.4 Nrn (0.35 kqt-m. 2.2 Ibf·ftl
4,2 Nm (0.43 kqt-m. 3.1 lbf-ft}
4.2 Nrn (0.43 kqt-m. 3.1 Ibf.ft)
5,1 Nrn (0.53 kqt-m. 3.8Ibf·ft)
2.1 Nrn (0.21 kqf-m, 1.5lbHtl
1.5 Nm (0.15 kqf.m. 1.1lbf·ft)
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FUEL SYSTEM IPGM-FI)

TOOLS

Fuel pressure gauge
07406~0040004

Pressure gauge manifold
07ZAJ-SSA0111

Pressure gauge hose attachment A
o7ZAJ·S5A0120

or 07406-004008 (U,S.A. only)

Pressure gauge hose attachment B
07ZAJ-S5A0130

Adaptor, male
07AAJ-S6MA200 (U.S.A. only)

HOS pocket tester
TDS 3557-0112·01 (U.S.A. Only)

6-4

Not available in U.S.A.

Hose attachment B joint
07ZAJ-S5A0150

Adaptor, female
07AAJ-S6MA400 ~U.S.A. only)

Inspection test harness
07GMJ-ML80100

Not available in U.S.A.

Pressure manifold hose
07AMJ-HW3A100 (U.S.A. only)

SCS connector
070PZ-ZY30100

Test probe
OnAJ-ADJA1'O



FUEL SYSTEM IPGM·FI)

SYMPTOM TROUBLESHOOTING
When the vehicle has one of these symptoms, check the DTe or MIL blinking, refer to the DTe index (page 6-17) and begin
the appropriate troubleshooting procedure. If there are no DTC/MIL blinking stored in the peM memory, do the diagnostic
procedure for the symptom, in the sequence listed below, until you find the cause .

Symptom • Diagnosis procedure Also check for-
Engine cranks but won't 1. Inspect the ignition system I • No fuel to injector
start (page 21-5). - Clogged fuel filter
(No DTGand MIL blinking) 2. Inspect the fuel supply system - Pinched or clogged fuel feed hose

(page 6-36l, - Pinched or clogged fuel tank breather
hose

- Faulty fuel pump
- Faulty fuel pump circuits

• Intake air leak
• Contaminated/deteriorated fuel
• Faulty fuel injector
• IACV stuck closed

Engine cranks but won't t, PCM powei-7ground circuits , • -Open circuit in the power input and/or
start malfunction {page 6-53) ground wire of the peM
(No fuel pump operation 2. Inspect the fuel supply system • Faulty bank angle sensor or related circuit,
sound when the turning the (page 6-36). • Faulty engine stop relay or related circuit
ignition ON and engine stop • Faulty engine stop switch or related circuit
switch "0"1 I • Blown FI/IGN fuse (10 Al

• Blown ST.lECM fuse (10 Al
Engine stalls, hard to start, 1. Check the idle speed (page 6- • Restricted fuel feed hose
rough idling 55). • Contaminated/deteriorated fuel

2. Check the lACY (page 6-56). • Intake air leak
3. Inspect the fuel supply system • Restricted fuel tank breather hose

(page 6-36). • Faulty ignition system
Backfiring or misfiring duro Check the ignition system. • Faulty ignition system
ing acceleration

-- --- -
Poor performance Inspect the fuel supply system • Pinched or clogged fuel feed hose
(drjveabillty) and poor fuel (page 6-36). • Faulty injector

, economy • Faulty ignition system
~

Idle speed is below speclfi- 1. Check the idle speed (page 6- • IACV stuck closed

I
cations or fast idle too low 55) • Faulty fuel supply system
(No DTC and Mil blinking) 2. Check the IACV (page 6-56). • Faulty ignition system
Idle speed is above specifi 1. Check the idle speed (page 6- • IACV stuck opened
cations or fast idle too high 55) • Faulty ignition system
(No DTC and MIL blinking) 2. Check-the throttle operation • Intake air leak,

and lever free play (page 4-41 • Engine top end problem
3. Cheel< the IACV (page 6-56). • Air cleaner condition

MIL stays on but no orcs Troubleshoot the MIL circuit (page • Faulty MIL circuit
set, or MIL never comes on 6-31).
at all
MIL stays on at all times Check the DLC circuit (BrownJred • Short circuit in the DlC related wire
(No DTC set) wire) for short circuit.

- ~--

6-5



FUEL SYSTEM (PGM-FI)

PGM-FI SYSTEM LOCATION

INJECTOR

MAP SENSORfTP SENSOR

FUSE BOX

IAT SENSOR

RELAY MODULE

6-6

PCM

ECTSENSOR

OLC

BANK ANGLE SENSOR

FRONTVS

~~~~~SENSOR

SUB FUEL
TANK

REAR VS SENSOR



FUEL SYSTEM (PGM·FI)

PGM-FI SYSTEM DIAGRAM

BATTERY
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FUEL SYSTEM IPGM-FI)

PGM-FI CONNECTOR LOCATION
FRONT CONNECTOR LOCATIONS

Note 1: Remove the steering cover {page 3-51.
Note 2: Remove the left inner fender (page 3-9).

peM 33P BLACK CONNECTOR (Note 1)

peM 5P BLACK CONNECTOR [Ncte 1)

\...tCM 33P GRAY CONNECTOR (Note 1l

~~~

l
REAR VS SENSOR 3P (YELLOW)
CONNECTOR (Note 2l
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Note 1: Remove the right inner fender (page 3-9),

FUEL SYSTEM (PGM·FI)

FUEL PUMP 2P (BLACK) CONNECTOR

ENGINESTOPRELAY 3P (GREEN)
CONNECTOR {Note 1}

6-9



FUEL SYSTEM (PGM-FI)

MIDDLE/REAR CONNECTOR
LOCATIONS

Note 1: Remove the seat (page 3-4).
Note 2: Remove the fuel tank side cover (page 3-61.

INJ2P (GRAYI CONNECTOR
(Note 1)

6-10

n

---( /7
ECTSENSOR 2P (BLACK)
CONNECTOR lNote 2)

IACV4P iBLACK)
CONNECTOR {Note , l

I "MAPrTP SENSOR 5P ~BLACK)

CONNECTOR (Note 2/

G



FUEL SYSTEM (PGM·FI)

Note 1: Remove the battery case (page 20-6).

-,,///(
J 1.___/ IAT SENSOR 'P (BLACKI

Y. CONNECTOR
- /,

« r:":

leg,

~
RELAY MODULE BP{GRAY}
CONNECTOR (Note' l
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FUEL SYSTEM (PGM-FI)

Note 1: Remove the right side cover (page 3-5).
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FUEL SYSTEM (PGM-FII

PGM-FI TROUBLESHOOTING INFORMATION
GENERAL TROUBLESHOOTING
Intermittent Failure

The term "intermittent failure" means <I system may have had a failure. but it checks OK now. If the MIL does not coma on,
check for poor contact or loose pins at all connectors related to the circuit with the trouble. If the MIL was on, but then went
out, the original problem may be intermittent.

Opens and Shorts

"Opens" and "Shorts" are common electrical terms. An open is a break in a wire or at a connection. A short is an accidental
connection of a wire to ground or to another wire. In simple electronics, this usually means something will not work at all.
With peMs this can mean something will work, but not the way it's supposed to.

If the MIL has come on

Refer to DTe READ OUT (page 6-14).

If the MIL did not stay on

If the MIL did not stay on, but there is a driveability problem, do the SYMPTOM TROUBLESHOOTING (page 6-5).

SYSTEM DESCRIPTION
SELF-DIAGNOSIS SYSTEM

The PGM-FI system is equipped with the self-diagnostic system. When any abnormality occurs in the system, the peM
turns on the MIL and stores a OTC in its erasable memory,

FAIL-SAFE FUNCTION

The PGM-FI system is provided with a fail-safe function to secure a minimum running capability even when there is trouble
in the system. When any abnormality is detected by the self-diagnosis function, running capability is maintained by pre­
programed value in the simulated program map. When any abnormality is detected in the injector and crankshaft position
(CKP) sensor, the fail-safe function stops the engine to protect it from damage.

OTC (Diagnostic Trouble Codel

• The OTC is composed of a main code and a sub code and it is displayed as a hyphenated number when retrieved from
the PCM with the HOS pocket tester.
The digits in front of the hyphen are the main code, they indicate the component offunction failure.
The digits behind the hyphen are the sub code, they detail the specific symptom of the component or function failure.
For example, in the case ofthe TF sensor:
- DTC 08 -1 .. (TP sensor voltage) - (lower than the specified value)
- DTe 08 - 2 = (TP sensor voltage) - (higher than the specified value) .

• The MAP, ECT, TP and IAT sensor diagnosis will be made according to the voltage output of the affected sensor.
If a failure occurs, the peM determines the Function Failure, compares the sensor voltage output 10 the standard value,
and then outputs the corresponding DTC to the HDS Pocket Tester,
For example:
- If the input voltage line (A) on the MAP sensor is opened, the PCM detects the output voltage is about 5 V, then the

DTC 1-2 (MAP sensor circuit high voltage) will be displayed.
- [f the input voltage line lB) on the TP sensor is opened, the PCM detects the output voltage is 0 V, then the DTC 8·1 (TP

sensor circuit low voltage) will be displayed.

5V

OUTPUT VOLTAGE
---9---¢~-t'-

TP SENSORv

TPUTVOLTAGE

5V

MAPSENSOR
-;~

5
~

}:
(A)

OU

."L

UTPUTVOLTAGE

~O- 5V

IATSENSOR

i 0

."L
OUTPUT VOLTAGE

5V

EeT SENSOR

6-13



FUEL SYSTEM IPGM-FIi

"I.'

M IL

,.I
_ F1_

' .'
.~..,

.. N

: R

FA Model shown:

Mil Blink Pattern

• If the HDS pocket tester is not available, DTC can be read from the
peM memory by the MIL blink pattern .

• The number of Mil blinks is th e equivalent the mai n code of the
OTe (the sub code cannot be displayed by the MILl.

• The MIL will bli nk the curre nt OTe. in case the PCM detects the
problem at prese nt, wh en the ignition sw itch ON or id ling. The MIL
w ill st ay ON when driv ing (engine speed is ove r 2.000 rpm (mi n "l] .

• The Mil has two types of bl ink s, a long blink and short blink. The
long blin king lasts for 1.3 secon ds, tne short blinking lasts for 0.5
seconds. One long b link is th e equivalent of ten short blinks. For
example, wh en two long b links are followed by five shon blinks, the
M IL is 25 (two long bl inks = 20 blinks, plus five short blinks).

• W hen the PCM sto res more th an one DTe, the Mil wi ll indicate
the m by blink ing in the order from th e lowest number to highest
number.

M il Check

When the ig nition switch is turned ON and engine stop swi tch is ~O", the Mil will slay on for a few seconds, then go off. If
th e Mil does not come on, t roubleshoot the Mil circu it (page 6·3 1).

CURRENT OTC/FREEZE OTC

The DTC is indicated in two ways acco rding to the teilur a status.

• In case the PCM detects the prob lem at presen t, the Mil will come on and the Mil will start to blink as its DTC. It is pes­
sible to read out the M IL blink pattern as the current DTC.

• In case the PCM does not de tect any problem at present but has a problem stored in its memory. the MIL wi ll not li gh t
and bl ink . If it is necessary to ret rieve the past p rob lem, readout the freeze OTC by fo llowing the DTe readout oroce­
dure .

HDS POCKET TESTER INFORMATION
• The HOS can readout the OTC, freeze data, current data and other powcrtr ain control modu le condition .

How to connect t he HDS Pocket Tester

Turn the ignit ion switch to OFF.

Remove the steering cover (page 3·5).

Remove the du mm y con necto r from the DLe.

Connect the HDS pocket l ester to the OLC.

Turn the ignition swi tch to ON and engine stop switch ·0". check the
OTC and fre eze da ta.

NOTE:
• Freeze data indicates the engine con di tions w hen the fir st malfunc-

t ion w as detected.

PCM reset

The HDS can reset th e PCM data includ ing the OTC, freeze dat a and
some learn ing memory .

DTC READOUT

FA model snown:
• Wh en the ignition sw itch is turned ON, the Mil wi ll stay on tor a few

seconds, then go o ff.
• After perfor ming diagno stic troubleshooting. erase the problem

code(s) (page 6-15) and test-ride the vehicle to be sure that the
probtemls! have been removed.

If the M IL stays on or bl inks, connect th e HDS Pocket Tester to the OlC
(page 6·14).
Then read th e OTe , freeze data and foll ow the troub leshoot ing index
(page 6· 17).

To read the OTC wi th the Mil bli nking. refer to the foll ow ing proce ­
dure.

.. N '

: ".., lQJ.' 'ii"' \ 1 ' 1" ­I.' -. LI.. -
e 83'(

MIL

,l
- f l­

'.'
.~
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FUEL SYSTEM (PGM ·FI)

TOOL:
SCS co nnecto r 070PZ-ZYJ0100
CONNECTION: Brownlted - Green

Read ing OTe with t he MIL

Start the engine and let it id le. Read th e Mil bli nking
that is indicat ed as the cu rrent DIG and re fer to the
t roubleshooti ng inde x (page 6-17l.
When ret ri eving the freeze DTe, refer to the foll ow ­
ing procedure .

Tur n the ignit ion switch to OFF,

Remove the steering cover (page 3·5).

Rem ove the dumm y connector and short OLe term i­
nals using the specia l too l.

4. Tur n th e ignition sw itch to ON.

5. Remove the special to ol f rom the OlC.

6. The Mil will light for app roxima tely 5 seconds.
While the Mil lights, short the Ol C terminals
again w ith the special tool. The self-diagnost ic
memory is erased if th e malfunct ion ind icator goes o ff and sta rts blinking,

Turn the ignit ion sw itch to ON and engi ne stop
sw itch "0·, read, not e the MIL blinks and refer to the troubleshoo ti ng index (page 6-17).

NOTE:

If the PCM has any OTe in its mem ory . the MIL w ill start blink ing.

CLEARING OTC
Connect the HDS Pocket Tester to the OlC (page 6-14).

Clea r the OTC w ith the HOS while the engine is sto pped.

To clea r the OTC w ith out HOS, refer to th e foll owing procedure.

How to clear the OTC w ith SCS connector

1. Rem ove th e steering cover (page 3-5) .

2. Tur n the igni t ion switch to OFF.

J . Rem ove the dummy connector and short the
OlC using the specia l tool.

TOOL:
SCS connector 070PZ·ZYJ0100
CONNECTION: Brow n fred - Green

Ma~e sure rile
eng"'~ s top S Wi tch

is tumea to ·0'

NOTE:
• The Ole must be jumped wh ile Ihe Mil lights. If nOI, the Mil will not start blinking .
• No te that the self-dia gnost ic memory canno t be erased if the ignition switch is tu rned OFF before the

Mil sta rts blinking.
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TEST PROBE

07ZAJ-RDJA110

CIRCUIT INSPECTION
INSPECTION ATPCM CONNECTOR
• Always clean around and keep any foreign mate- r----------------,

rial away from the peM connector before discon­
necting it.

• A faulty PGM-Fl system is often related to poorly
connected or corroded connections. Check those
connections before proceeding.

• Do not pull the wire harness while disconnecting
the PCM connectors.

• In testing at peM connector (wire harness sidel
terminal, always use the test probe. Insert the
test probe into the connector terminal, then
attach the digital multimater probe to the test
probe.

TOOL;
Test probe
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----DTe ,

(MIL blinks) Function Failure Symptom/Fail-sofa function Ref8r to

1-1 (1) MAP sensor circuit low voltage (less than 0.19 V) • Engine operates normally 6-18
I• MAP sensor or its circuit malfunction • Fail-safe value: 29 kPa

1-2 (1) MAP sensor circuit high voltage (more than 3.9 V) • Engine operates normally 619
• Loose or poor contact of the MAP sensor connector • Fail-safe value: 29 kPa
• MAP sensor or its circuit malfunction

7-1171 ,ECT sensor circuit low voltage (less than 0.07 V) • Hard start at a low temperature 6-20 ;
i • ECT sensor or its circuit malfunction • Fail-safe value: 78.6"Cf173.5°F

• Cooling fan turns on
7-2 m i ECT sensor circuit high voltage (more than 4.93 V) • Hard start at a low temperature 6-22,. Loose or poor contact of the ECT sensor connector • Fail-safe value: 78.6°CI173.5°F

i • Eel sensor or its circuit malfunction • Cooling fan turns on
8-1 (8) ! TP sensor circuit low voltage (less than 0.22 V) • Poor engine acceleration 6-23I- TP sensor or its circuit malfunction • Fail-safe value: 0°

• Aff shift function and anti-creep
, function does not work (2nd gear

only)
8-2181 TP sensor circuit high voltage (more than 4.93 V) • Poor engine acceleration 6-24

• Loose or poor contact of the TP sensor connector • Fail-safe value: 0°
- TP sensor or its circuit malfunction • AJT shift function and anti-creep

function does not work (znd gear
only)

9-1 (9) IAT sensor circuit low voltage (less than 0.07 Vl • Engine operates normally 625
• IAT sensor or its circuit malfunction • Pre-program value: 25cC/77°F

9-2 (9) rAT sensor circuit high voltage (more than 4.93 V) , . Engine operates normally 6-26
• Loose or poor contact of the IAT sensor connector • Fail-safe value: 25°Cn7°F
• IAT sensor or its circuit malfunction

11 1 (ll) Rear VS sensor no Signal • Engine operates normally 6-27
• Loose or poor contact of the VS sensor connector • Selectable 4WD system does not
• VS sensor or its circuit malfunction work (2WD mode only)

,

I
I • AfT shift function and anti-creep

function does not work {2nd gear
ontvl

112-1 (12) Injector circuit malfunction • Engine does not start 6-28
• Loose or poor contact of the injector connector • Injectors, fuel pump and ignition
- Injector or its circuit malfunction shut down

29-1 (29) lACY circuit malfunction • Engine stalls, hard to start, rough 6-29
• Loose or poor contact of the IACV connector idling
• IACV or its circuit malfunction

33-2 { I peM EEPROM malfunction • Engine operates normally 6·53
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DTC TROUBLESHOOTING
OTe 1-' (MAP SENSOR LOW
VOLTAGE)
1. MAPSensor System Inspection

Turn the ignition switch ON and engine stop
switch "0". -
Check the MAP sensor with the HDS pocket
tester.

Is about 0 V indicated?

YES - GO TO STEP 2.

NO -. Intermittent failure
• Loose or poor contact on the MAP

sensor connector

2. MAPSensor Input Voltage Inspection

Remove the fuel tank left side ~over (page 3-6).

Turn the ignition switch OFF.
Disconnect the MAPITP sensor 5P (Black) con­
nector.

Turn the ignition switch ON and engine stop
switch "0".
Measure the voltage at the wire harness side.

Connection: Brown (+) - Green/red H

Is the voltage within 4.75 - 5.25V7

YES - GO TO STEP4.

NO - GOTD STEP 3.

3. MAP Sensor Input Line Inspection

Turn the ignition switch OFF.
Disconnect the PCM 33P (Gray) connector.

Check for continuity of the Brown wire between
the MAPITP sensor 5P (Black) connector terminal
and the PCM 33P (Gray) connector terminals.

TOOL:
Test probe 07ZAJ·RDJA110

Connection: B3 - Brown

Is there continuity?

YES - Replace the PCM with a known good
one, and recheck.

NO - Open circuit in Brown wire

4. MAP Sensor Output line Short Circuit Inspec­
tion

Check for continuity between the MAPITP sensor
5P (Black) connector terminal of the wire harness
side and ground.

Connection: Light graen - ground

Is there continuity?

YES - Short circuit in Light green wire

NO - GO TO STEP 5.

6-18

MAPITP SENSOR 5P (BLACK) CONNECTOR
(Wire side of female terminal)

13~R

~

MAPiTP SENSOR 5P (BLACK} CONNECTOR
(Wire side of female terminal)

B3

PCM 33P (GRAY) CONNECTOR
(Wire side female terminal)

MAPfTP SENSOR 5P (BLACK) CONNECTOR
(Wire side of female terminal}
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FUEL SYSTEM (PGM·FII

5. MAPSensor Inspection

Replace the MAPITP sensor with a known good
one (page 6-43).
Clear the OTe (page 6-14).
Turn the ignition switch ON and engine stop
switch "0".

Check the MAP sensor with the HDS pocket
tester.

Is OTC 1-1 indicatfK1?

YES - Replace the peM with a known good
one, and recheck

NO - Faulty original MAPfTP sensor

DTe 1-2 (MAP SENSOR HIGH
VOLTAGE)
• Before starting the inspection, check for loose or

poor contact on the MAPtTP sensor SP (Black)
connector and recheck the OTe.

1. MAP Sensor System Inspection 1

Turn the ignition switch ON and engine stop
switch "0".

Check the MAP sensor with the HOS pocket
tester.

GtR

JUMPER WIRE

MAPITP SENSOR 5P (BLACK) CONNECTOR
(Wire side of female terminal)

\

Lg

~~rT

Is about 5 V indicated?

YES - GO TO STEP2.

NO -. Intermittent failure
• Loose or poor contact on the MAP/TP

sensor connector

2. MAP Sensor System Inspection 2

Turn the ignition switch OFF.

Disconnect the MAPITP sensor 5P (Black) con­
nector.
Jump the MAP sensor terminals at the wire har­
ness side with a jumper wire.

Connection: Light green - Green/red

Turn the ignition switch ON and engine stop
switch "0".
Check the MAP sensor with the HD$ pocket
tester.

Is about 0 V indicated?

YES - Faulty MAPrrp sensor

NO - GO TO STEP 3.
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3. MAP Sensor Input Voltage Inspection

Turn the ignition switch OFF.
Remove the jumper wire.

Turn the ignition switch ON and angine stop
switch "0".
Measure the voltage at the wire harness side ter­
minals.
Connection: Brown (+) - Green/red H

Is the voltage within 4.75 -5.25V?

YES - GO TO STEP 4.

NO - Open circuit in Green/red or Brown wire

MAPrrp SENSOR 5P (BLACK) CONNECTOR
(Wire side of female terminal)

07ZAJ·RDJA110

MAPITP SENSOR 5P (BLACKl CONNECTOR
(Wire side of female terminal)

4. MAP Sensor Output Line Open Circuit Inspec­
tion

Turn the ignition switch OFF.

Disconnect the PCM 33P lGrayl connector.
Check for continuity of the light green wire
between the MAP/TP sensor 5P (Black) connec­
tor terminal and the peM 33P (Gray) connector
terminal.
TOOL:
Test probe

Connection: B25 - Light green

Is thel'e continuity?

YES - Replace the peM with a known good
one, and recheck

NO - Open circuit in light green wire

DTC 7-1 IECT SENSOR LOW
VOLTAGE)
1. EeT Sensor System Inspection

Turn the ignition switch ON and engine stop
switch "0".

Check the ECT sensor with the HDS pocket
tester.

Is about 0 V indicated?

NO _. Intermittent failure.
• Loose or poor contact on the ECT

sensor connector.

YES - GO TO STEP2.

6-20
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FUEL SYSTEM (PGM -FI)

2. Eel Sensor jnspect lon

Remove the fu el tank left side cove r (page 3-B).

Turn the ignition switch OFF.
Disconnect the Eel sensor 2P (Black) con nector.

Turn the ignition sw itch ON and engi ne stop
switch ftO".
Check the Eel se nso r with the HDS pocket
test er.

Is about 0 V ind icated?

NO - GOTO STEP 3.

YES - GO TO STEP 4.

ECl SENSOR 2P (BLACK) CONNECTOR
(Senso r side of male term inal)

3. Eel Sensor Resist ance Inspection

Turn the ignition switch OFF.

Measu re the resistance at the Eer sensor termi ­
nals .

Con nection: White - Gree n/red
Sta nda rd: 2.3 - 2.6 kU 120 C/68'F I

Is the resistan ce within 2.3 - 2.6 kIl ?

YES - Replace the PCM w ith a new one , and
recheck.

No - Faultv Eel sens or .

GIR

!'

w

ECT SENSOR 2P (BLACK) CONNECTOR
(Wire side of female termi nal)

~r)
W

~
Is there con tinuit y?

YES - Short circu it in Whi te w ire.

NO - Replace the PCM with a new one. and
recheck.

4. Eer Sensor Sh ort Circuit Insp ection

Disconnect the PCM 33P (Gray) connector from ,-------------------,
the peM (page 6-531.

Check for continuity between the Eel sensor 2P
(Black) connecto r terminal of the wi re harne ss
side and ground.

Connection: White - Groun d
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DTC 7-2 (ECT SENSOR HIGH
VOLTAGE)
• Before starting the inspection, check for loose or

poor contact on the Eel sensor 2P lBlackl con­
nector and recheck the Ole.

1. ECT Sensor System Inspection

Turn the ignition switch ON and engine stop
switch "0".

Check the Eel sensor with the HDS pocket
tester.

07ZAJ-RDJA110
vv

G/R

JUMPER WIRE

vv

ECTSENSOR2P (BLACK) CONNECTOR
(Wire side of female terminal)

B27 B2 -@,
G/R

EeT SENSOR 2P(BLACK)CONNECTOR
(Wire side of female terminal]

Is about 5 V indicated"?

NO _. Intermittent failure.
• Loose or poor contact on the Eel

sensor 2P (Black) connector.

YES - GOTO STEP 2.

2. EeT Sensor Inspection

Remove the fuel tank left side cover (page 3-6).
Turn the ignition switch OFF.

Disconnect the Eel sensor 2P (Black) connector.
Jump the Eel sensor terminals with a jumper
wire.

Connection: White - Green/red

Turn the ignition switch ON and engine stop
switch "0".
Check the Eel sensor with the HDS pocket
tester.

Is about 0 V indicated7

YES - Faulty ECT sensor.

NO - GO TO STEP3.

3. ECT Sensor Open Circuit Inspection

Turn the ignition switch OFF.
Disconnect the jumper wire.

Disconnect the peM 33P (Gray) connector !page
6-53).
Check for continuity between the PCM 33P
(Gray) connector terminals and ECT sensor 2P
(Bla~k) connector terminals of the wire harness
side.

TOOL:
Test probe

Connection: B27 - White
82- Green/red

Is there continuity?

YES - Replace the PCM with a new one, and
recheck.

NO _. Open circuit in White wire.
• Open circuit in Greenlred wire.

PCM 33P [QRAY) CONNECTOR
(Wire side of female terminal)
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OTe 8·1 ITP SENSOR LOW VOLTAGE)
• Before starting the inspection, check for loose or

poor contact on the MAPfTP sensor 5P (Black)
connector and recheck the DTC.

1. TP Sensor System Inspection

Turn the ignition switch ON and engine stop
switch "Oft.

Check the TP sensor with the HDS when the
throttle is fully closed.

Is about 0 V indicated?

YES - GO TO STEP 3.

NO - GOTO STEP 2.

2. TP Sensor Inspection

Check that the TP sensor voltage is increasing
uninterrupted when moving the throttle from
fully closed to fully opened using the data list
menu of the HDS pocket tester.

Does the vohage increase continuously?

YES -. Intermittent failure.
• loose or poor contact on the MAPfTP

sensor connector

NO - Faulty TP sensor.

3. TP Sensor Input Voltage Inspection

Turn the ignition switch OFF.
Disconnect the MAPfTP sensor 5P {Black} con­
nector.

Turn the ignition switch ON and engine stop
switch "0".
Measure the voltage at the wire harness side ter­
minals.

Connection; Brown (+) - Green/red H

Is the voltage within 4.75 - 5.25 V?

YES - GO TO STEP 5.

NO - GO TO STEP 4.

4. TP Sensor Circuit Inspection

Turn the ignition switch OFF.

Disconnect the peM 33P (Gray) connector.
Check for continuity at the Brown wire between
the MAPITP sensor 5P (Black) connector terminal
and the peM 33P (Gray) connector terminal.

TOOL,
Test probe 07ZAJ-RDJA110

Connection: B3 - Brown

Is there continuity?

YES - Replace the PCM with a known good
one, and recheck

NO - Open circuit in Brown wire

FUEL SYSTEM IPGM-FI)

MAPfTP SENSOR 5P (BLACK) CONNECTOR
(Wire side of female terminal)

MAP/TP SENSOR 5P (BLACK} CONNECTOR
(Wire side of female terminal)

B\ ,------@--,
B,

J
PCM 33P {GRAY} CONNECTOR
(Wire side of female terminal]
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5. TP Sensor Output line Open Circuit Inspection

Check for continuity at the Yellow wire between
tile MAPrTP sensor 5f (Black) connector terminal
and the peM 33P (Gray) connector terminal.

TOOL:
Test probe 07ZAJ·RDJA110

Connection: 814- Yellow

Is there continuity?

YES - GO TO STEP6.

NO - Open circuit in Yellow wire

MAPITP SENSOR 5P(BLACK) CONNECTOR
(Wire side of female terminal)

B1'

Ii j
I

Y

PCM 33P ILYI CONNECTOR !:2
(Wire side ot teme!e terminal)

MAPITP SENSOR SP (BLACK) CONNECTOR
lWira side of female terminal)

\b::D:to
Y

~

6. TP Sensor Output line Short Circuit Inspelrtion

Disconnect the MAPfTP sensor 5f (Black) con- ,-----------------,
nector.

Check for continuity between the MAPffP sensor
5f (Black) connector terminal of the wire harness
side and ground.
Connection: Yellow- Ground

Is there continuity?

YES - Short circuit in Yellow wire

NO - GO TO STEP7.

7. TP Sensor Inspection

Replace the MAPITP sensor with a known good
one.
Reset the PCM (page 6-14).
Turn the ignition switch ON and engine stop
switch "0".

Check the TP sensor with the HDS pocket tester.

Is DTC8-1 indicated7

YES - Replace the PCM with a known good
one, and recheck

NO - FaUlty original MAPffP sensor

DTe 8-21TP SENSOR HIGH VOLTAGE)
1. TP Sensor System Inspection

Turn the ignition switch ON and engine stop
switch "0".

Check. the TP sensor with the HDS pocket tester.

Is about 5 V indic8ted?

YES - GO TO STEP 3.

NO - GO TO STEP 2.
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2. TP Sensor Inspection

Check that the TP sensor voltage is increasing
continuously when moving the throttle from
fully closed to fully opened using the data list menu.

Is the VO!tHgB increasing continuously?

YES _. Intermittent failure.
• Loose or poor contact on the MAPfTP

sensor connector

NO - Faulty TP sensor.

3. TP Sensor Resistance Inspection

Turn the ignition switch OFF.

Disconnect the MAPITP sensor 5P (Black) con­
nector.
Measure the resistance at the TP sensor side ter­
minals.
Connection: Brown - Green/red

Is the resistance within 1.0·3.0 ktl

YES - GOTO STEP 4.

NO - Faulty TP sensor

MAPfTP SENSOR 5P (BLACK) CONNECTOR
(Sensor side of male terminal)

. I II

BLfu\jR
~~

MAPrrp SENSOR SP (BLACK) CONNECTOR
(Wire side of female terminal)

4. TP Sensor Input Voltage Inspection

Turn the ignition switch ON and engine stop ,-----,--,-----,---,-------,
switch "0",
Measure the voltage at the wire harness side ter­
minals.

Connection; Brown {+I - Green/red (-)

Is the voltage within 4.75 - 5.25 V7

YES - Replace the PCM with a known good
one, and recheck

NO - Open circuit in Green/red or Brown
wires

DTC 9-1 (IAT SENSOR LOW VOLTAGEI
1. IAT Sensor System Inspection

Turn the ignition switch ON and engine stop
switch "0".

Check the IAT sensor with the HDS pocket tester.

Is about 0 V indicated?

YES - GO TO STEP 2.

NO _. Intermittent failure
• loose or poor contact on the [AT

sensor connector
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2. IAT Sensor Inspecti on

Turn the ignition switch OFF.
Disconnect the rAT sensor 2P (Black) connecto r.

Turn the ignition switch ON and engine stop
swi tch ~O" .

Check t he rAT sensor with the HDS pocket tester.

Is about 0 V indicated'

YES - GO TOSTEP 3.

NO - Faulty IAT sensor

3. IAT Sensor Output li ne Short Circuit Inspecti on

Disconn ect the peM 33P (Gray) con nector from
the peM Ipage 6-43).

Check fo r co nti nui ty between the rAT sensor 2P
(Black) connector termi nal of the wire harness
side and ground.

Connection: Gray/blue - ground

Is there continuity?

YES - Short circuit in Gray/blue w ire

NO - Replace the peM with a know n good
one, and recheck

OTe 9-2 (lAT SENSOR HIGH VOLTAGE)
• Before start ing the ins pection, check for loose or

poo r contact on th e rAT sensor connector and
recheck the DTC.

1. 1AT Sensor System Inspection

Turn the ignit ion switch ON and engi ne stop
swi tch "f)".

Check the IAT sensor w ith the HDS pocket teste r.

Is abo ut 5 V indicated?

YES - GO TO STEP 2.

NO _ . Intermi tt ent failure
• l oose or poor contact on the IAT

senso r connecto r

2. tAT Sensor Inspection

Turn the ignition switch OFF.

Disconnect the IAT sensor 2P (Black) con nector .
Jum p the tAT senso r terminals w ith a jumper
wi re.

Connect ion: Gray/blu e - Green /red

Turn the ignition switch ON and angine stop
swi tch "0".
Check the 'AT sensor with the HDS pocket tester.

15 abo ut 0 V indicated?

YES - Faulty IAT sensor

NO - GO TO STEP 3.
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FUEL SYSTEM IPGM-FI)

Gr/Bu

B26
--,

IAT SENSOR 2P (BLACK) CONNECTOR
(Wire side of female terminal)

82

+-

peM 33P (GRAY) CONNECTOR
(Wire side of female terminal)

3. tAT Sensor Open Circuit Inspection

Turn the ignition switch OFF.

Disconnect the PCM 33P {Grayj connector.
Check for continuity at the Gray/blue and Green!
red wire between the IAT sensor 2P (Black) con­
nector terminals and the peM 33P (Gray) con­
nectar terminals.

TOOL:
Test probe 07ZAJ·ROJA110

Connection: 82 - Green/red
826- Gray/blue

Is there continuity?

YES - Replace the peM with a known good '-- ---"
one, and recheck.

NO -. Open circuit in Gray/blue wire
• Open circuit in Green/red wire

DTe 11-1 (REAR VS SENSOR NO
SIGNAL)
• Before starting the inspection, check for loose or

poor contact on the rear VS (Vehicle Speed) sen­
sor 3P (Yellowl connector and recheck the DTe.

1. Rear VS Sensor System Inspection

Test-ride the vehicle and check the rear VS sen­
sor with HDS pocket tester.

Is vehicle speed indicated normally7

YES - Intermittent failure.

NO - GO TO STEP2.

2. Rear VS Sensor Input Voltage Inspection

Turn the ignition switch OFF.

Disconnect the rear VS sensor 3P (Yellow) con­
nector (page 23-9}.

Turn the ignition switch ON and engine stop
switch "0".

Measure the voltage at the rear VS sensor con­
nector terminals of the wire harness side.

Connection: Black/pink (ot) - Green H

Is there battery voltage?

NO -. Open or short circuit in the Black!
pink wire.

• Open circuit in the Green wire.

YES - GOTO STEP 3.

REAR VS SENSOR 3P (YELLOW) CONNECTOR
(Wire side of male terminal)

BliP G

~
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REAR VSSENSOR 3P(YELLOWI CONNECTOR
(Wire side of male terminal)

"'=II I T i !II

3. Rear VS Sensor Output Line Inspection

Measure the voltage between the wire harness ,--------------------,
side rear VS sensor 3P (Yellow) connector termi­
nals.

Connection: Pink/green (+) - Green I-I

Is the voltage about 5 V7

NO - Open or short circuit in the Pink/green
wire.

YES - GOTO STEP 4.

4. Rear VS Sensor Inspection

Turn the ignition switch OFF.

Replace the rear VS sensor with a new one (page
23-9).

Clear the ore, test ride the vehicle and recheck
the DTe.

Is the OTC 11-' indicated?

YES - Replace the PCM with a new one, and
recheck.

NO - Faulty original rear VS sensor.

DTC 12-1 (INJECTOR)

G/BuBI/Y

INJ 2P (GRAY) CONNECTOR
(Injector side of male terminal)

Measure the resistance of the injector connector
terminals on the injector side.

Connection: Black/yellow - Green/blue

• Before starting the inspection, check for loose or
poor contact on the injector 2P (Gray) connector
and recheck the DTG.

1. Injector System Inspection

Clear the DTC (page 6-15).
Turn the ignition switch ON and engine stop
switch "0", or start the engine, recheck the DTC,

Is the OTe 12-1 indicatsd7

NO _. Intermittent failure.
• Loose or poor contact on the injector

2P (Gray) connector.

YES - GOTO STEP 2.

2. Injector Resistance Inspection

Remove the seat (page 3-4),
Remove the trim clip and throttle body cover
(page 6-43}.
Disconnect the injector 2P (Gray) connector.

Turn the ignition switch ON and engine stop
switch "0".

Standard: 11.1 -12.3 n (20°C/68°FJ

Is the resistance within 11.1 - 12.3 n (20"C! I

M~7 j
'----------------'

NO - Faulty injector.

YES - GOTO STEP 3.
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Be sure to dis­
connect the

PCMconnec­
tor,

3. Injector Open Circuit Inspection

Turn the ignition switch OFF.

Disconnect the PCM 33P (Gray) and 33P (Black)
connector (page 6-43).

Check for continuity between the PCM 33P (Gray
and Black) connectors and injector 2P (Gray)
connector of tile wire harness side.

TOOL:
Test probe

Connection: 833 - Green/blue
A4 - Black/yellow

Is there continuity?

NO _. Open circuit in Green/blue wire.
• Open circuit in Blacklyellowwire.

YES - GOTO STEP 4.

4. Injector Signal Line Short Circuit Inspection

Check for continuity between the injector con­
nector terminal and ground.

Connection; Green/blue - Ground

Is thers continuity?

YES - Short circuit in the Green/blue wire.

NO ~ Replace the PCM with a new one, and
recheck.

DTC 29-1 (IACV)
• Before starting the inspection, check for 100S8 or

poor contact on the IACV 4P (Black) connector
and recheck the DTC.

1. Recheck DTe

Clear the DTC (page 6-15).
Start the engine and recheck the DTC.

Is the ore 29-1 indicated?

NO -. Intermittent failure.
.. Loose or poor contact on tile IACV

connector.

YES - GOTO STEP 2.

FUEL SYSTEM (PGM-FI)

peM 33P (BLACK) CONNECTOR
,Wire side of female terminal) INJ 2P

~ (GRAYIf:r1Fn--'-- _.1 CONNECTOR
- - . ~ u BIN (Wire side of
~ J rd/female

B3~ 'Y terminal)

.1:ttttttLtJI GIS,
I ~~ I

@
PCM 33P (GRAY) CONNECTOR
(Wire side of female terminal)

INJ 2P (GRAY) CONNECTOR
(Wire side of female terminal)

~
G/Bu

~
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IACV4P (BLACK) CONNECTOR
(Wire side of female terminal)

BI Br/Bu BrN BrfR

~~~~

2. IACVShort Circuit Inspection

Remove the seat (page 3-4).
Remove the trim clip and throttle body cover
(page 6.43).

Turn the ignition switch OFF.
Disconnect the IACV 4P (Blackl connector.

Check for continuity between the IACV 4P (Black)
connector and ground on all wires.
Connection: Black - Ground

Brown/blue - Ground
Brown/yellow - Ground
Brown/red - Ground

Is these continuity OD all wires?
YES -. Short circuit in Black or Brown/red L. c-'

wire.
• Short circuit in Brown/blue or Brownl

yellow wire.

NO - GOTO STEP 3.

r®l
Bl Br/R

630

IACV 4P (WHITE) CON NECTaR
(Wire side cf temate terminal)

BI
8"

831

lACV 4P (B~ACK) CONNECTOR
(Valve side of male terminal)

\

PCM 33P(GRAY) CONNECTOR
(Wire side of female terminal)

07ZAJ·RDJA'10

3. IACV Circuit Continuity Inspection

Disconnect the peM 33P (Gray) connector.

Check for continuity between the peM 33P ,--------------------,
(Gray} connector and the IACV 4P (Black) con­
nector.

TOOL:
Test probe

83

Are thare continuities?

YES - GOTO STEP 4.
NO -. Open or loose contact in Black or '-- --.J

Brown/red wire.
• Open or loose contact in Brown/blue

or Brown/yellow wire.

4. IACV Resistance Inspection

Measure the resistance at the termrosrs of the
IACV 4P (Black) connector on the valve side

Connaet:lon: Black - Brown/red
Brown/blue - Brown/yellow

StandaJd: 120 -140.Q 12()QC/68°F)

Is the resistance within 120- 140a {20"CI6B"F)7

YES - Replace the peM with a new one, and
recheck.

NO - Faulty IACV.

Connection: B20 - Black
B30 - Brown/blue
831 - Brown/yellow
B32 - Brown/rad
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MIL CIRCUIT INSPECTION
If the engine can be started but the MIL does not
come on with the ignition switch ON and engine
stop switch "0", check as follows:

Check the various functions of the combination
meter.

- If they do not function, check the combination
meter power input line (page 23-8).

- If they function properly, check as follows:

Turn the ignition switch OFF.
Disconnect the peM 33P (Gray) connector.

FA model shown: MIL

" 'I' I" dll' ~ ,
II (i~:' .. 0_ II' )'
II - lil'~ "'.". I" ~1 j
\,,~@f ~', .,,,.,,",,/! lWI---:,J

--",'., _ '_.c,-._~.. __~...='-7--'-7~':__ '=---

peM 33P (GRAY) CONNECTOR
(Wire side of famale terminal)

819\ /
07ZAJ-RDJA110

Ground the White/blue (B19) wire terminal of the ~=========--------'===::::;
wire harness side connector with a jumper wire.

Turn the ignition switch ON and engine stop switch
"0", the MIL should come on.

- If the MIL comes on, replace the peM.
- If the MIL does not come on, check for open cir-

cuit in the White/blue wire between the combina­
tion meter and peM.
If the wire is OK, replace the combination meter.

TOOL:
Test probe

---
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FUEL LINE INSPECTION
FUEL PRESSURE RELIEVING/QUICK
CONNECT FITTING REMOVAL
• Before disconnecting fuel feed hose, relieve pre s­

sure from the system as fo llow ing procedures.
• Do not bent or twist fuel feed hose .

t. Turn the ignit ion switch OFF.

Pull up the rubber boot and disconnect the fue l
pump 2P (Black) connector.

2. Sta rt the e ngine. and let it idle until it stalls.

3. Turn the ignition swi tch OFF.

4. Disconnect Ihe battery cable (page 20-6).

5. Check the fuel Qu ick connect fitting fo r dirt. and
clean if necessary .

Place a shop towe l ove r the qui ck connect fitt ing.

6. Hold the connector with one hand and squeeze
the retain er tabs w ith the o ther hand release
them from the locking pawls.
Pull the connector off.

• Preven t the remai ning fuel in the fuel feed hose
from flowing out w ith a shop towe l. ~

• Be careful not to damage the hose or other parts. >,_-4
• 00 not use tools.
• If the connector does not move, keep the retainer RETAINER TABS

labs pressed down, and alternately pull and push
the connector unt il it releases.

.-- ­
JOINT AUB13E R

CONNECTOR

6-32

7. To prevent damage and keep fo reign mailer QUI,
cover the disconnected con necto r and pipe end
with the plastic bags .

PLASTIC HAGS



QUICK CONNECT FITTING
INSTALLATION
• Always replace the retainer of the quick connect

fitting and joint rubber when the fuel feed hose is
disconnected.

• If any retainer needs replacing, use the same
manufacture's retainer as the ones being
removed (The several manufactures feature dif­
ferent retainer specifications).

• If any damage or cut-out on the rubber cap,
replace it with a new one.

I Do not bent or twist the fuel feed hose.

1. Insert a new retainer into the connector.

2. Set a new joint rubber to the fuel pipe as shown.

3. Align the quick connect fitting with the pipe and
align the new retainer locking pawls with the
connector grooves in the rubber lock piece.
Then press the quick connect fitting onto the
pipe until both retainer pawls lock with a
"CUCK".

If it is hard to connect, put a small amount of
engine oil on the pipe end.

FUEL SYSTEM (PGM-FI)

I1t RETAINER

CONNECTOR

CONNECTOR

•-"----
,- LOCKING

U ';AWLS
~JOINT RUBBER

CONNECTOR

t
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Do nor ststt the
engme

5. Connect the fuel pu mp 2P IB lackl connector.

Install the boot properly .

6. Temporarily connect the positive cable and neqa
l ive cable to the batte ry .

Turn the ignit ion switch ON and engi ne stop
switch "o•.
The fue l pump w ill run fo r about 2 seconds, and
fuel pressure will nee.
Repe al 2 or 3 time s, a nd chec k thai there is no
leakage in the fuel sup ply system.

FUEL PRESSURE TEST
Relieve the fuel p ressure and disconnect the quick
connect f ilting (page 6·32 ).

Attach Ih e fu el pressure gauge , attac hment and
manifo ld between the fuel pump and quick connec­
to r.

TOOLS:
Fuel pressure gauge
Pressure gauge manifold
Pressure gauge hose attadlment A
Pressure gauge hose attachment B
Hose attadlmem B toint

U.S.A . TOOLS:
Fuel pressure gauge. 100psl
Pressure manifold hose
Adaptor, male
Adaptor, female

07406 -0040004
07ZAJ-S5A0111
01ZAJ -S5A0120
01ZAJ-S5A0 130
07ZAJ-S5A0150

07406·0040008
07AMJ·HW3Al00
07AAJ·S6MA200
07AAJ-S6MA400

MANIFOl D FUEL PRESSURE GAU GE

I -iV",,,..,,

\
HOSE ATIACHMENTS

6-34

Temporarily con nect the pos itive cable and negative
cable to the batt ery .

Start the engi ne and let it idle.

Read the fuel pressure.

Standard : 284 - 304 kPa
(2.9 - 3.1 kgflcm 1

, 41 - 44 psi!

If the fuel pressure is higher than specified. replace
the fuel pump assembly lfaulty fue l pump or fuel
pressure regu lator).

If the fuel pressure is low er than speci fied. inspect
the fo ll owing :

- Check (he fuel fl ow
~ Pinched or clogged fuel feed hose or fuef tan k

breather hose
- Fuel pump (page 6·36 )
- Clogged fuel fil ter (Faulty fuel pu mp assem bly)



FUEL SYSTEM (PGM-FI)

Wrap a shop towel
iJround tbe attach­

ment to soakup
any spilled fuel.

After inspection, relieve the fuel pressure bVstarting
the engine and let it idle until it stalls.

Remove the fuel pressure gauge, attachment and
manifold from the fuel pump.

Connect the quick connect fitting (page 6-33).

FUEL FLOW INSPECTION

RELAY MODULE 8P (GRAY) CONNECTOR
(Wire side of female terminal)

Relieve the fuel pressure and disconnect the quick ,-------------------,
connect fitting (page 6-32).

Turn the ignition switch OFF.

Disconnect the relay module 8P (Gray) connector.

Jump the Black/yellow and Violet wire terminals of
the wire harness side using a jumper wire.

v SlY

JUMPER WIRE

HOSE ATIACHMENT

--!¥

07AMJ·HW3A100
07AAJ·S6MA400

Connect the hose attachment to the fuel pump joint. ~=========:=::===========
TOOL:
Pressure gauge hose attachment 07ZAJ·S5A0130

U.S.A. TOOLS:
Pressure manifold hose
Adaptor, female

Place the end of the hose into en approved gasoline
container.

Temporarily connect the positive cable and negative
cable to the battery.

Turn the ignition switch ON. engine stop switch "0" L ~"'':::''=~~:....:'..:.=_ J
for 10 seconds.
Measure the amount of fuel flow.

Amount of fuel flow:
71 cm 3 (2.4 US OZ, 2.5 Imp ozl minimum
110 seconds at 12 V

If the fuel flow is less than specified. inspect the fol­
lowing:

- Fuel pump (page 6-361.
- Clogged fuel filter (Faulty fuel pump assembly)

Connect the quick connect fitting (page 6-33).

WiPe spilledgaso­
line out of the coo­

tainer
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SUB FUEL TANK/FUEL PUMP
INSPECTION
Turn the ignition switch ON, engine stop switch "0 "
and confi rm that the fuel pump ope rates for a few
seconds.
If th e fuel pump does not operate, inspect as Iot­
lows:

Turn the ignition switch OFF.

Pull up Ihe rubber boot and disconnect the fue l
pump 2P (Black) connector.

Turn the ignition switch ON, engine stop switch "Oft
and rnaasure the voltage between the terminals.

Connect ion: Violet (+) - Green (- )

There shou ld be battery vo ltage fo r a few seconds.

If th ere is battery voltage. replace the sub fuel lank
assembly.

Jf there is no battery voltage, inspect the following:

- open circuit in Vio let wire and/or Green wire
- fuse

fue l pump relay (page 6-38)
- engine stop relay (page 6-52)

engine stop switch (page 23-7)
bank angle sensor (page 6·51)
pe M (page 6-53)

REMOVAL
NOTE'
• Do not d isassemble the sub fuel tank ,

FUEL PUMP 2P (BLACK) CONNECTOR
(Wire Side of female terminal)

A
V G

LwJ

Alrer dlsconnCC/!nQ
rh", hiP! pump 2P
IBlack!connector.
be sure to re lreve

me hlt~1plaSSUlt1 by

slartmg Ihe angina
and ler It Idle unt,I ,/

sr.JlIs

6-36

Remove the fo llowing:

- fuel pump 2P (Black) connector
- fuel feed hose
- fuel vapor return hose
- fuel hose

2P (BLACK)CONNECTOR

?



Remove the bolts and sub fuel tan k/bracke t assem ­
bly .

Bemuve the bolts, then remove the sub fuel tank
and collars fr om the bracket.

Check the sub- tuel tank fo r damage.

Replace th e sub fue l tank as necessary.

INSTALLATION

FUEL SYSTEM IPGM-FI)

, ;;u~ F~.~NK!BRACKET ASSEMBLY

BOl TS/COllARS

SUB FUEL TANK ASSEMBLY

Install the collars into the pump mount ing rubbers.

Insta ll the fuel pump onto th e bracket wh ile aligning
th e boss wi th the grommet on th e bracket

Install and tig hten the fuel pump mo un ti ng bolts.

/
Align

BOLTS/COllARS

Install the sub fue l tank/bracket assembly onto the
frame, tighten the bol ts securely.

SUB FUEL TANK ASSEMBLY

-.... -
J ;;U~ F~~NKiBRACKET ASSEMBLY
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FUEL SYSTEM (PGM -FI)

Connect the fuel hose and fuel vapor return hose to
the sub fuel tank/fuel pump.

Connect the fue l feed hose (page 6·33).
Connect the fuel pump 2P tBI(lck) co nnector.

FUEL PUMP RELAY
INSPECTION
Remove the battery and battery case (pag e 20·6). I"
Disconnect the relay m odule BP (Gray) connector.

1

1

'\

Connect an ohmmeter to the 8P (Gray) connector of
the module side connector terminals. RELAY MODULE SP (GRAY) CONNECTOR

(Module side of male terminal )

6-38

Connection: Black/y e llow - Violet

Connect the 12V barterv to the 8P (Gray ) connector
of the module side connecto r te rm ina ls .

Co nnection: Yellow/ black - Yellow/blue

There should be continu ity only when the 12V bat ­
tery is conn ected.

If there is no continuity when the 12V battery is con ­
nected, rep lace th e fuel pump retev.

YtSI V/Bu

ti



FUEL TANK
REMOVALIINSTALLATION
Remove bot h fue l tank side cove rs (page 3·6).

Disconnect the fuel leve l senso r 2P (Nalu ral) con­
necto r.
Release the sensor wife from th e clamp.

Disconnect the fuel vapor retu rn hose from Ihe fuel
tank joint .

Release the retu rn hose from the hose guide.

Remove the two fuel tank holder bands and mount­
ing bo ll s.

FUEL SYSTEM IPGM -FI)
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lift the fuel lank and disconnect the fuel hose from
the fuel tank joint. FUEl. TANK JOINT

\
"/ d.L

• •,

t~
FUI;l HOSE

(0-

Unhook the heal gua rd rubbers from the heat guard
plate bosses and frame bosses.
Remove the heat guard rubbers .

Remove the fuel feed hose, rad iator hose and throt­
tle cable from the clamp on the heat guard plate.
Remove the heal guard plate from the frame by
releasing Ihe two bosses.

Install the heat gua rd plate. rubber heal gua rd and
fuel tank in the reverse order of removal.

NOTE:
• After installing the lue l tank , tum the ignition

swi tch ON and check that there is no fuel leak.

FUEL STRAINER SCREEN CLEANING
Remove the fuel tank (page 6-39).

Drain the gasoline into an approved fuel con taine r,
Remove the two mounling bo lls. co llars and the fuel
joi nt.

6-40

BOSSES HEAT GUARD RUBBERS

j ~ -------- ~U'I \11 -"""'"1',
G , -<-.,.". ~'d \ -. -- l.",

~
" '- i'.;:" '\ .~ - ,___ 01\, rr
't'"' -

~ J~ -?

... f<r I' - - ..J

\; fi. ~
BOSSES

BOSSES RADIATOR HOSE

FUEL HOSE 1y+,~!J)f:

I n .-(',1'
V ., J>:,.,-~>~l

f~, , ./f)p4,~ I
THROTILE CABLE HEAT GUARD PLATE



Remove the O-ring and fuel stra iner screen .
Clean the strainer screen with non -flammable or
h igh fl ash point so lvent.
Dry the strainer screen thoroughly.

Install the strainer screen and a new O-ring onto the
fue l va lve.
Install th e fuel joint onto th e fu el tank.
Install the collars and mou nti ng bolls, and t ighten
the bo lts securely .

Install the fuel tank (page 6·39).

AIR CLEANER HOUSING
REMOVALIINSTALLATION
Remove the following:

- seer (page 3-4)
- righ t side cover (page 3-51
- fuel tank rear cover (page 3-6)

loosen the screw and remove the retaining clip.
Loosen the band screw and remove the resonator
chamber from the air duct .

Remove the trim clip, loosen the band screw and
remove th e intake duct fr om the air cleaner housing .

Disconnect the crankcase bre ather hose from the
cvlinder .

FUEL SYSTEM (PGM-FII

BREATH ER HOSE

6-41



12 t 1 mm{O.5 i 0.04 in )
~ ..Tigh ten the connecting hose band screw as shown. Irnstauetron is in the reverse order of removal.

Disconnect the IAT sensor 2P (Black) connector.

For ease of ai r cleaner housing removal, remove the
rear fender mounting bolts.

8~ ClJlslul nor to Remove the two bolts and the ai r cleaner housing
d8milge Ihe con- from the frame.

neermghose.

l oosen the air cleaner connecting hose band screw.

FUEL SYSTEM (PGM·FI)
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THROTILE BODY
REMOVAL

I NOTICE
Before discon necting fuel feed hose, relieve pres ­
sure from the system (page 6-321.

Remove th e fo llowing:

- relieve the fuel pressur e and disconnect the
quick connect filling (page 6-32),
seat lpage 3·4}
air cleaner hou sing (page 6-41)

Remov e the trim clip and thro ttl e body cove r.

Unh ook and remove the MAPfTP sensor connector
cove r, then disconnect the MAP/TP senso r 5P
[Bleck] con nector.

Disconnect the IACV 4P (Black) connector, injector
2P (Gray) connector and release th e wire harness
from the w ire clamp.
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Remove th e fuel feed hose clamp screw.

Remove the bolts and fue l injector holder and fuel
injector,

Remove the screw and th rottle drum cove r.

Loose n the throttle cable lock nut and adjusting nut
then disconnect th e th rott le cable from the throttle
drum and throttle body.

Loosen the insulator band screw.

Remove th e th ro ttle body from the insulator.
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DISASSEMBLY

NOTICE I
• The th rottle body is factory pre-set. Do no t d isas­

semble in a way other than shown in this man­
ual.

• Do not snap the thro ttle valve from full open to
full close after the ttnoute cable liaS been
removed. It may cause incorrect idle operation.

• Do no t damage the mronte bod y. It may ceuse
incorrect thrott le valve opera tion.

• Do no t loosen or tighten the white painted bolts,
nu ts and screws of tile throttle body.

• Always cle an th e throttle body before disassem­
bly to preven t dirt and debris from entering the
passages.

• Do not remove the sensor unit unless it is
replaced.

For IACV replacement (pay!l6·56).

It necesaarv. rem ove Ihe screws and MA PiTP sensor
unit from the throttl e body.

Install if new O-ring into the groove of the throttle
bo dy .

Install the new MAPITP sens or un it while alig ning
the lug in the sensor unit w ith the throttle shaft .

Tig hten th e screws to the speci fied to rque .

TORQUE: 3.4 N·m 10.35 kgf·m , 2.5 tbf.ft)

FUEL SYSTEM (PGM-FI)

SENSOR UNIT

SENSOR UNIT
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YELLOW PAINTED

FUEL SYSTEM IPGM-FI)

TOP VIEW :

THROTTLE DRUM VIEW:

WHITE PAINTED

LEFl SIDE VIEW:

YEllOW PAINTED

INSTALLATION
Insta ll the insulator and thrott le body by alig ning
the boss and groove.

Tighten th e insulator band screws.
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Connect tho throttle cable to th e throttle drum and
th rottle body .

Insta ll the th rottle drum cove r wh i le ali gning its
boss with th e groove in the throttle body.

Insta ll and t ighten the screw .

TORQUE: 1.5 N·m (0.15 kgf ·m . 1.1Ibf.ftl

Install the in jecto r onto the throttle body .

Con nect the fuel feed hose and tiqh ten the bolts to
the specified torqu e.

TORQUE: 5.1 N·m (0.53 kgf.m, 3.8 Ibf.ft)

Install the fuel feed hose guide while aligning it hol e
w ith the thro ttle body bos s. then install and t ighten
the screw to the specified torque.

TORQUE: 4.2 Nm (0.43 kgf·m . 3.1Ibf.ftJ

Route the wire harness to the thrott le body and
clamp it with w ire clam p.

Connect the fuel in jector 2P (Gray) con nector and
IACV 4P (Black) connecto r.

FUEL SYSTEM (PGM -FII
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Connect the MAP/TP sensor 5P (Black) connector.

Install the MAPITP sensor connecto r cover.

After throttle cable d isconnecti on, adjust the throttle ~.:=---:::::;; -..,;;.;;;.;;.;;;.;;.;.;;;;.;,;;.;.;.;;;~
lever free play Ipaq e 4·4).

Install the throttle body co ve r and secu re it wit h Ii

trim clip.

Install the air cleaner hous ing (page 6-411.

Install the seat (pClgtt 3-4).

INJECTOR
REMOVAL

I NOTICE I
Befo re disconnecting fllel feed hose, relieve pres­
sure from the system (page 6-32).

Relieve the fuel pressure and disconnect the qu ick ._r
connect fi tti ng (page 6-32 ). ..1:;5:::'-
Rem ove the seat (page 3-41.

Remove the tr im clip and throttl e body cover.
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Clean around the injector base with compressed air
before removing the injector. and be sure that no
debris is allowed to enter into the co mbustion
chamber.

Disconnect the injector 2P (Grayl connector,

Remove the injector holder bolts.
Release the fuel feed hose fro m the hose guide .

Remove the injector from the fuet feed hose.

Remove tho a ·ring and seal ring.

INSTALLATION

FUEL SYSTEM (PGM-FI)

Coat a new O-ring and new seal r ing w ith engi ne oil.

Replace rhe o-rmg Install a new D-ring. new cush ion ring and new seal
end seal nng WI/II ring, being caref ul not to damage them.

new ones as a ser /0
~~
SEAL RING

INJECTOR
g
CUSHION RING

I
~~ 5'NG

Install the injector into the fuel feed hose, being
caref ul not to damage the D-ring by aligning the
boss of the in jector and groove of t he hose.
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Set th e fuel feed hose into the hose guide.
Install the fuel feed ho se/injector assembly 10 the
throttle body , being careful no t to dama ge the seal
ring.

Install and lighten the injecto r ho lder bolt s to Ihe
speci f ied torq ue.

TORQUE: 5.1 N·m (0.53 kg' .m. 3.8 IbUt)

Connect the injecto r 2P (Gray) connecto r .

Install the th rottle bo dy cov er and secure it with tr im
clip.

ECT SENSOR
REMOVAL/INSTALLATION

r,eIJJa~'t' (lit! fer
sensor whl!e !nc

enq nr.o IS cold

Always replace !fle
a rl/lg WI!h OJ new

00'

6-50

Drain the cool ant {page 7-61-

Remove the left engi ne side cover (page 3-171.

Disconnect the EeT sen sm 2P (Black) connector
frorn lhe sensor .
Remove the EeT senso r and O-ring.

tostattihe new D- ri ng an d Ee l sens o r.
Tighten the EeT sensor to the s pecified torque.

TORQUE: 12 N·m 11.2 kg ' ·m, 9 1bfttl

Connect the ECT sensor 2P IBlackl connector.

Install the fuel tank nqht side cover (pag e 3-61 .

Fill the cooling sys tem with recomm end ed coolant
lp ag e 7 ·6 ).



BANK ANGLE SENSOR
INSPECTION

FUEL SYSTEM (PGM-FII

Remove the right inner fende r (page 3-9),

Disconnect the bank angle senso r 3P (Green ) con ­
nector and connect the inspection test harness.

Turn the ignition swi tch ON and engine stop switch
to "()".

Measure the vo ltage between the lest harness ItH­
minals.

TOOL:
Inspection test harness

~
CONNECTION

White C;:r= Redl':Jlc-­
Redl+l - Green(~)--

07GMJ- Ml B0100

STANDARD
- Battery vol tage

0- lV j INSPECTION TEST HARNESS

Do nOI d,sco!>l1ecr
tilt! bank ang!e

sensor connector
dwmy Illsflflr.tmn

Beloft>you ppr­
101m thIs I~sr. tum
tha "<I"ll'on SWII,h
OFF, then tum rho
,gll!flan sWifch ON

eea engme stop
SWItch O'

Turn the ign ition sw itch OFF.

Remove the right bolt and loosen the left bolt.
Remove the bank angle senso r from left side of
grommet.

Connect the bank angle sensor 3P (Green ) conncc.
tor.

Place the bank angle senso r is no rma l position as
shown, and ignit ion switch ON and engine stop
sw itch "0", bank angle senso r is norma l if the
eng ine stop re lay cl icks and power supply is closed.

Incl ine the bank ang le sensor app roximately 70' to
the left or r ight w ith keep the ignition switch ON and
engi ne stop switch "0" the ban k angle sensor is nor­
ma l if the eng ine stop relay cl icks and power supp ly
is ope n.

REMOVAl/lNSTAlLATION

NORMAL
POSITION

70 ' (approximately)

o
10' (approximate ly)

Remov e the right inner fender {page 3-9).

Disconnect the bank angle sensor 3P IGreenl con­
nector.
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Remove th e right side screw and loose n the left side
screw .

Remove the bank ang le sensor from the left side
grommet.

Roulo mo sonsor Install the bank angle sensor w ith it s ~ UP~ mark tac.
wne corrf>f: fly ing up.

lpagf:' 1·2m Tighten Ihe mou nt ing bolts to the spec ified torque.

TORQUE; 1.5 Nrn (0.15 kgf 'm , 1.' Ibf ·h l

Con nect the bank angle sensor 3P (Groen) con noc.
lor.

Install the right inner fendor (page 3·9\.

ENGINE STOP RELAY
INSPECTION
Remove the battery and battarv case {p(lge 20-61.

Disconnect the r~lay module 8P (Gray ) co nnecto r.

I ....
Uf-l
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Connect the ohmmeter to the 8P (Gray) connector of
the module side connector terminals. RELAY MODULE 8P (GRAY) CONNECTOR

(Module side of male terminal)
Connection: Black/blue - Red/yellow fUlmConnect a 12V battery to the SP (Gray) connector of
the module side connector terminals.

Connection: Black/white - Red/white I

There should be continuity only when the 12V bat- r-r- iEJ[1][1]G -

terv IS connected. DODD
Ifthere is no continuity when the 12V battery is con-

BI~IYnected, replace the relay.

PCM (POWERTRAIN CONTROL
MODULE)

PCM POWER GROUND LINE
MALFUNCTION
Engine does not start (No Ole and MIL blinking)

1. PCMPower Input Voltage Inspection

• Before starting thc inspection, check for loose
or poor contact on the PCM 33P connectors
and recheck the MIL blinking.

Disconnect the PCM 33Pconnectors.

Turn the ignition switch ON and engine stop
switch "0".
Measure the voltage between the peM 33P
~Gray) connector terminal and ground.

TOOL:
Test probe 07ZAJ·RDJA110

Connection: B1 (+1-Ground (-)

Does battery voltage exit?

YES - GO TO STEP 2.

NO - GO TO STEP 3.

2. peM Ground Line Inspection

Turn the ignition switch OFF.
Check for continuity between the PCM33P(Gray)
terminals and ground.

TOOL:
Test probe 07ZAJ-RDJA110

Connection: 82 - Ground
810 - Ground

Is there continuities?

YES - Replace the peM with a new one, and
recheck.

NO - Open circuit in the Green wire.

PCM 33P (GRAY} CONNECTOR
(Wire side of female terminal)

B\ rJY)e, 1"-
I- --- - -----

PCM 33P (GRAY) CONNECTOR
(Wire side of female terminal)

• ~,,
,

(~

Bl~ ~2
7 7
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FUel SYSTEM (PGM-FII

3. Engine Stop Relay Inspection 1

Turn th e ignit ion switch OFF.
Disconnect th e relay m odule 8P (Gray) ccunec­
tor .

Turn the ignit ion switch ON and eng ine slop
swi tch ~O" .

Measure the vo ltage at the eng ine stop relll V
connector terminal of the wi re harness side .

Connection: Blackfblue 1+1- Ground H

Does baHery voltage existl

NO _ . Fau lty sub fuse .
• Open circuit in th e Black/blue wi re.

YES - GO TO STEP4.

RELAY MQ(lUlE BP (GRAYl CONNECTOR
(Wirfl side 01female tmminlll )

1- BIlBu

~~ j

I tt t-

4. Engine Stop Relay In spection 2

Turn the ignit ion swi tch OFF.

Jump th e engine stop relay connector termi nals
wi th jumper w ir e.

Co nnect io n: Blackfwhite - Red /white

Turn th e ignition switch ON and engi ne stop
switch "0 ".
M easur e th e VOltage al the peM 33P (Gray ) ter ­
minal and ground ,

Connection : B1 - Ground H

RIW

JUMPER W IRE

/
BIIW

DaBS battery voltage exit?

YES _ . Inspect the engi ne stop relay
(page 6-52).

• Inspect the engi ne sto p switch
(page 23-7).

• Inspect [he bank angle sensor
(page 6-511.

NO - Op en circui t in Blacklwhite w ir e
between the engine sto p relay and th e
PCM.

REMOVAL /INSTALLATION
Rem ove the steering cover (page 3-51.

Rem ov e th e PCM from th e holder brac ket.
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Do nor pull rhtJ wile

harnf!'55 while a.s­
connectmg /he

PCM con"ticl()l.'i

Disconnect the PCM 33P (Black), 33P (Gray) and SP
(Black) connectors and then remove the peM.

Install the PCM in the reverse order 01 removal.

FUEL SYSTEM (PGM·FIl

ENGINE IDLE SPEED
IDLE SPEED INSPECTION

NOTE:

• Inspect the idle speed after all other engine main­
tenance items have been performed and are
within specifications.

• Befo re checkinq the idle speed. inspect the fol­
lowing items.
- No Ole and MIL bl ink ing
- Spark plug condition (page 4-7)
- Air cleaner condition (page 4-5)

• The engine must be warm fo r accurate idle speed
inspect ion.

• Th is system eli minates the need for manual id le
speed adjustment compared to previous
designs.

• Use a tachometer with graduations of 50 rpm
(min ' ) or sma ller that will accurately indicate a
50 rpm (min ') change .

Remove the fuel tank left side cove r (page 3-61.

Start the engine and warm it up to coolant tempera­
tu re 80 ¢C (176 <Fl.

Stop the engine and connect a tachometer acco rd­
ing to the tachometer manufacturer's instructions.

Sta rt the eng ine and let it idle. Check the idle speed .

ENGINE IDLE SPEED: 1.400 ± 50 rpm (min ')

If the id le speed is out of th e speci ficat ion. check the
following:

• Thro ttle operation and throttle leve r free pilly
lpaqe 4-4) .

• Intake air leak or engi ne top-end prob lem
(page 9·3)

• lACV operation (page 6-56)
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FUEL SYSTEM (PGM-FI)

IACV
INSPECTION
The IACV is insta lled on the th rottle body and is
ope rated by the step mo tor. When the ignition
swi tch is tur ned ON, the lACY operates lor a few
secon ds .

Check th e step motor operat ing (beep) sound with
the ignition switch turned ON.

NOTE:
The IACV operation can be checked v isually as fo l­
low ing:

• Rem ove the IACV from the throttle body with ne
4P (Blac k) connector in place, then turn the igni ­
tion swi tch ON.

REMOVAL
• Al ways clean the throttle body before the IACV

removal 10 preve nt dirt and debris from entering
the IACV passage.

Disconnect the IACV 4P (Black) connector.

Remove the two screws. IACV retainer and IACV.

INSTALLATION
Insta ll new O-ring and seal pla te onto the IACV.

Install the IACV Into th e th rottle body while aligning
the verve slit wi th the gu ide pin in the throtrla hody.
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rnstau the IACV retainer w hile alig ning the valve
boss w ith the groove in the retainer.

Install and tighten the two screws to the specified
torque.

TOROUE: 2.1 Nrn 10.21 kgf-rn, 1.5 Ibf·ft)

Connect th e IACV 4P (Black) connector.

FUEL SYSTEM (PGM-FIl

6-57



SYSTEM fLOW PATTERN..··..···..·················7-2

SERVICE INfORMATION······························ 7-3

TROUBLESHOOTING 7-4

SYSTEM TESTING······························· ..··..··.. 7·5

COOLANT REPLACEMENT ···························7-6

7. COOLING SYSTEM

THERMOSTAT············································ ....7-S.

RADIATOR RESERVE TANK··························7-9

RADIATOR/COOLING FAN··························7-10

WATER PUMP ············· ..··················· ..····· ...··7·13

7-1



COOLING SYSTEM

SYSTEM FLOW PATTERN

THERMOSTAT

7-2

RADIATOR

WATER PUMP

RESERVE TANK



COOLING SYSTEM

SERVICE INFORMATION
GENERAL

Radiator coolant is toxic. Keep it away from eyes and mouth.

• If any coolant gets in your eyes, rinse them with water and consult a physician immediately.
• If any coolant is swallowed, induce vomiting, gargle and consult a physician immediately.
• If any coolant gets on your skin or clothes, rinse thoroughly with plenty of water.

NOTICE
Using coolant with silicate inhibitors may cause premature wear of water pump seals or blockage of radiator passage.
Using tap water may cause engine damage.

• Add coolant to the system at the reserve tank. Do not remove the radiator cap except to refill or drain the system.
• All cooling system service can be done with the engine in the frame.
• Avoid spilling coolant on painted surfaces.
• After servicing the system, check for leaks with a cooling system tester.
• For ECT sensor information (page 6-3).
• For coolant temperature indicator information (page 23-13).

SPECIFICATIONS

ITEM SPECIFICATIONS
Coolant capacity Radiator and~_nJ:lin.~ 2.6 liters (2.1 US qt. 1.8 Imp 'Ii)

Reserve tank 0.46 liter (0.49 US ct, 0.40 Imp qt)
Radiator cap relief pressure 108 137 kPa (1.1 1.4kgf/cm, 16 20 psi)
Thermostat Begin to open 80 84°C

Fully open
-

95~C

Valve lift 8 mrn (0.3 in) minimum
Recommended antifreeze Pro Honda HP Coolant or an equivalent high quality ,

ethylene glycol antifreeze containing silicate-free corrosion I
inhibitors ,

~ndard coolant concentration
._-"" .

1:1 mixture with distilled water i

TORQUE VALUE

Water pump impeller 12 Nm (1.2 kqf.rn, 9lbHt)
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COOLING SYSTEM

TOOLS

Bearing remover shaft
07936-KC10100

or 07936-KC10500

Mechanical seal driver attachment
07945-4150400

or 07965·415000A (U.S.A. only)

TROUBLESHOOTING

Bearing remover head, 15 mm
07936-KC10200

or 07936-KC10500

Remover weight
0"1741-0010201

or 07936·371020A or 07936-3710200
(U.S.A. only)

Engine temperature too high
• Thermostat stuck closed
• Faulty radiator cap
• Insufficient coolant
• Passage blocked in radiator, hoses or water jacket
• Air in system
• Faulty cooling fan motor
• Faulty water pump
• Faulty temperature indicator drive circuit (page 23-131

Coolant leaks
• Faulty water pump mechanical seal
• Deteriorated O-rings
• Faulty radiator cap
• Damaged or deteriorated cylinder head gasket
• Loose hose connection or clamp
• Damaged or deteriorated hoses
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COOLING SYSTEM

SYSTEM TESTING
COOLANT (HYDROMETER TEST)
Rem ove the steeri ng cover {page 3-5).

tro coaro must be Remove the radiator cap.
CQol hRfor.. ,,,,mov-

mg rile rad,atof cap.
0/ severe scaldinq

m<!l~' It/suit

Test the coolant grav ity using a hydrometer.

STA NDA RD COOLA NT CONCENTRATION :
t.t tdtsnued wa ter and the recomm end ed
antif reeze)

Look fo r contamination and replace the coolant if
necessary .

Coolant temperature "C (·'F)
50

(122)
0.997
1.005
1.012
1.019
1.025
1.032
1.040
1.047
1.054
1.059
1.067
1.07 1

45
(113)

-l 0.999
1.007
1.014
1.02 1

-+-l028
+ _1:035
~.043

1.050
, 1.057
+- 1 062

-+ l070
T1 014

0 5
-
10 IS

20 f25
30 35 40

(32) 141) (Sa l (59) (68) (77) (86) (95) 11041
j 1.00S 1.009 t 008 t 008 l007 1.006 1.005 1.003 +lOO l

l O18 l O17 l O17 l O16 1.015 1.014 1.013 i.ou l O09- t l028 ' :026 l 020 1.018 l 0161.027 1.025 1.024 l 022
, 1.036 1.035 1.034 1.033 1.031 1.029 t 027 t 025 1,023

; 1.~~5_ ~~0-n- "~.:-O_4~ ~~2 .-J.040. 1.038 1.036 1.034 1.031
1.053 1.052 ~_.~.?J _ 1.047 1.046 1.045 1.043 1.041 1.038

I f06-3 1])6-2 1.060 f058 1.056 1115"4 1.052 1.049 1.046
1.072 1.070 1,068 1.066 1.064 1.062~~ 1.056 1.0 53

1 .0a.~_++~:~ 1~~3~ 1.074 1.072 1.069 1.066 1. 0~3 ~.?60

lO?~_:O~_ 1.082 l-:-cirfo 1,077 ( 074 l 071

l 01 # r

5
1.09 5 1.093 1.091 !:Q~-~ ---J:-~_5 ~~~;.. ~~~~ 1.07.6 1.~~3.

1.100 l 098 l 095 1.092 1.089 1.086 1.083 1.0RO 1.077

5
10
15

~ f- _ 20

I ·~ I 25
... ' 30

l
~~3~8 45

50
55
rio
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COOLING SYSTEM

RADIATOR CAP/SYSTEM PRESSURE
INSPECTION
Remove the rad iator cap {page 7-5).

Wet the sealing surfaces of the cap. then install the
cap on to tes te r.

Pressurize the rad iato r cap using th e tester.
Replace the radi ator cap if it does not hold pressure,
or it relief pressure Is too high or too low. II must
ho ld the speci fied pre ssure for at least 6 seconds .

COOLANT REPLACEMENT
PREPARATION

NOTICE I
Using cootem with silica /I! corrosion inhibifors may
cause prema ture wear of water pump seals or
blockage of radiato r passages. Using fap wafer may
cause engine damage.

RADIATORCAP

TESTER

TESTER

SVTS4AH
OTCJ33984A

TOOLS :
Coo ling sy stem pr essure tester
Cooling s yste m adaptor

RADIATOR CAP RELIEF PRESSURE:
108 - 137 kPa (1.1 - 1,4 kgflcm l , 16 - 20 ps i)

Pressu re test the radia to r, engine and hoses, and
chec k fo r leaks.

Repair or replace components if the system w ill nol
hold the specified pressure fo r at least 6 seconds .

Remove the tester and insta ll the radi ato r cap.

Insta ll the steeri ng cover (page 3-5).

E,cess,,,,,,Pl~~SUlfJ
C</n damage lhe
coolmg svsrer»

coroooeots Do
nor evceea 137 kPa

II 4 ~ !J 'lcrrr . 20
ps,)

NOTE

• The effectiveness of coo lant dec reases with the
accumu lation of rust or if there is a change in the
mixing proportion during usage. Therefore. lor
best performance change the coo lant ragular ly
as specified in th e maintenance schedu le.

Mi x only distilled, low mineral wa fer w ith me rec­
ommended anti freeze .

RECOMMENDED ANTIFREEZE:
Pro Honda HP Coolant o r an eq uiva le nt high
quality ethylene glycol a nt ifreeze co ntaining
silicat e-free corrosion inhibitors

RECOMMENDED MIXTURE:
1:1 (dist illed water a nd the recom me nd ed
antifreeze)

ANTlFAEEZE
SOLUriO N

(ETHYLENE
GLYCOLBASE
SOLUrlON )

LOW MINERAL
OR DISTILLED
WATEA

7---.. COOLANT
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tne engme must De
cool teto.e remov­

mg IhR fRrl'R rO/ enp,

or severe scaldmg
may rosull

REPLACEMENT/AIR BLEEDING
NOT E:

• W hen f ill ing the system w ith a coolant, place the
vehicle on a f lat . level surface .

Remove th e steering cove r (page 3-5).

Drain the coolant from the syste m by removing the
drain bo lt and sealing wash er on the wate r pump,
and th e rad iator cap .

Reinstall the drain bolt with a new sealing washe r
securely.

Disconnect the siphon hose from the reserve tank
and drain the reserve cool ant .

Empty the coolant, remove the reserve tank cap and
rinse the inside of the reserve tank with wate r.

Reconnect the siphon hose.

FilIlhe syste m w ith the recommended coolant up to
th e filler neck.

Bleed ai r f rom the system as fo llo ws:

1. Shift the transmission into neutral. Stan the
eng ine and let it id le fo r 2 - 3 minutes.

2. Snap the thronle 3 - 4 t imes to ble ed ai r t rom the
syste m.

3. Stop the eng ine and add coo lant up to the filler
neck.

4. Install the radiator cap.

Fill the reserve tank to the upper level line and
install the tank cap.

Install the stee ring cover (page 3·51.

COOLING SYSTEM
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COOLING SYSTEM

THERMOSTAT
REMOVAL
Drain the coolant from the system (page 7-7).
Remove the fuel tank covers (page 3-5).
Remove the th rottle body cover (page 6-48l.

Loosen the band screw .
Remove the trim clip and the air intake duel from
the air cleaner housing.

Remove the two bo lts and thermostat cover.

Remove Ihe the rmostat from the housing .

INSPECTION

W ,/a' msulalfK!

gloves sra sao­
quare ej-e prOICC

,,,'"
keel) flilll'm/Jure

maltmars away'
from tile (1leClflC

/lwlrng e!enJPfJ/
Do flo/let tllO the'

mos/al or the'
mometor toudv rile
oan, 01 >'Ou w,11get

a lals~ If!<ldmg

7-8

Visually inspect the thermostat for damage.
Replace the thermostat if the valve stays open at
room temperature.

Heat a container of water with an e lectric heating
element for 5 minutes.
Suspend the thermostat in healed wa ter to check its
operation.

THERMOSTAT BEGIN TO OPEN:
80 - 84 C (176 - 183 F)

VALVE urr,
8 m m (0.3 i n) minimum at 9S C (203 F)

Replace the thermostat if the valve opens at a tem­
perature other than those specified.

THERMOSTAT



INSTALLATION
M ake sure the rubber seal on the thermostat is in
good con dition.
Install the therm ostat into the hou sing, ali gn ing the
hole with the lug.

Install th e thermostat an d tighten the two bolts
securely.

Insen the air int ake duct ag ainst the connect ing tube
and secure it on to the heat gua rd with th e tr im cl ip.
Tigh ten the band screw secure ly .

Fill and bleed the coo ling system (page 7-6).
Install the injec to r cover [page 6-48l.
lnstaft the fuel lank covers (page 3·5).

RADIATOR RESERVE TANK
REMOVAL/INSTALLATION
Rem ove the front fender (page 3·12 ).

Rem ove the breath er hose from the grill co ver .
Rem ove the m ounting bo lt.
Release the boss on the tank bottom from th e rad ia­
tor an d dra in the coolant.

Disconn ect the sip hon hose to remove the reserve
lank.

Install the reserve tank in the rever se order of
rem oval.

Fill the reserve tank to the upper level line .

COOLING SYSTEM
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COOLING SYSTEM

RADIATOR/COOLING FAN
RADIATOR REMOVAL
Remove the following:

- oil cooler (page 5·12 )
- radia to r reserv e tank (page 7-9)
- left inner tender (page 3·9)

Drain the coo lant from the system (page 7-71.

Remove the two trim cl ips (page 3-4) and each grill
cover.

Disconnect the breather hose (pink) from the fram e
pipe.

Release the cl ip to free the fan moto r wire an d dis­
connect the motor 2P (White) connector.

TlIf'> fjll!llfl fl m(Jlil /!fl Remove the rad iato r cap and the rub ber heat guard
cooIl.Jelorc fernov fro m th e til ler neck.

rngrhefiJcila:ofcap, Reins tall the: rad iator cap.
D( severe SClI/(j,rlg

m..,yrf'SlIlr

Disconnect the up per and lower wa ter hoses .

Be C8liJ l yl »or ro Remove the two mounting bo lts .
Q.Jmage!hc mauux Release the mounting bosses on the rad iator bot­

fms WillI ri,e 011 tom from the fra me and remove the rad iator assem ­
plPP bly w hile pulling the oil pipes aside.

COOLING FAN DISASSEMBLY
Release the fan motor wi re and breather hose from
the clamp o f the motor stay , and disconnect the
brea ther hose.

Remove the three washer-bolts and stay/motor
assembly from the radiator.

7-10
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Remove the nut and cooling fan.
FLANG E NUT

COOLING SYSTEM

- COOLING FAN

Remove the th ree bolts and fan motor.

ASSEMBLY

RADIATOR

COOLING FA N

j FAN MOTOR

STAY
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COOLING SYSTEM

Install the fan m otor on the motor sta y in the d ir ec­
tion as shown and tighten the three bolts securely.

Insta ll the coo ling fan on Ihe fan motor shaft , align­
ing lhe fl al surfaces.

CODUNG FANFLANGE NUT

~

App ly lock ing agen t to the motor shalt threa ds.
Inslall the nut and tighten it

Install the slay/moto r assembly on to the radia tor
and t ighten the three was her-bolts securely.

Connect Ih e breathe r hose to Ihe motor breathe r
jo int . Rou te the fan motor wire and breather hose
thr ou gh the clamp.

STAV/MO TOR
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INSTALLATION

COOLING SYSTEM

WATER PUMP
MECHANICAL SEAL INSPECTION

8CC,Jf('fulnolro Insert the bosses on the radia to r bottom into the
dilma!J f> II'", rilll'lllor holes (mount ing rubbers} in the frame to ins tall the

1m$, w,f/l It>e01' radiato r assembly .
Pipe. Install the mounting bol ts and t ighten the m.

Connect the upper and lower water noses. and
tigh ten the hose clam ps securely.

Roul'" tire wife and
hose prO/JCrlv lpage

'-201

Connect the fan motor 2P (White) connecto r and
secure the wires with the clip.

Connect the breather hose {plnkl tn the fram e pipe.

Remove the radiator cap and install the rubber heal
gu ard over the filler neck. Reinstall the radiator cap.

Set the rubber heat guard p roperl y (page 1-20).

Insta ll the left and right gr ill covers with the trim
cl ips (page 3-4l. For the left grill cover, align the lab
with the groove in the radiato r.

lnstajt the fo ll ow ing:

- oil cooler (page 5-13)
- radiator reserve tan k (page 7-91

Fill and bleed the cooling sys tem (page 7·6).

After bleeding, install the foll ow ing:

left inner fender (page 3-9)
- f ront fender (page 3,12)

Check the drain hose fo r sig ns of coolant leakage.
If the re is leakage, the m echanical seal is defect ive.
and the rnechanrcat seal should be replaced.
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COOLING SYSTEM

REMOVAL

Remove the mechani cal seal using the specia l 10015.

MECHANICAL SEAL REPLACEMENT
Loo sen the im pe ller by turni ng it countercloc kwise
wh ile hold in g the pump shaft slot .

Remove the follow ing :

- im pell er assembly
- washer
- pu mp shaft

thrus t washer

SHAFT

r IMPELLER WASHER

-:':
I ?~nv--=

~~SHER _
-----------'

07936-KC10200
01936-KC10100 or
0793 6-KC10500
07741 ·00 10201 or
07936-371020A or
079 36-3710200
(U.S.A. onlvl

TOOLS:
Remover head. 15 mm
Bearing remover shaft
Bearing remover, 15 mm
Rem over weight

Remo ve the fo llow ing"

- drain hose
three cove r bol ts and sealing washer
dra in hose guide
two mount ing bolts
pump cover
D ·ring
water pump body
D -ring

Remove the following:

- mud guard lid (page 3-7)
- ti ght fron t mud guard (page 3-8)
- r igh t inner fender (page 3-91

Drain the coolant from the sys tem lpage 7-7).

Disconnect the water hoses and by pass hose from
the w ater pump.
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COOLING SYSTEM

Remove the oil seal.

Apply engine oil to a new o il seal lips. Install the oil
seal with the flat side facing out until it is flush with
the pump body edge.

Press a new mech anica l seal in until it is seated .

Do noTgel 011 on Install the th rus t washer onto the pump shaft.
rrl/J PUIliPshaN Apply m olybdenum di sulfide solution to the slidi ng

rhlBilds . surface of the pump shaft and inse rt Ihe shaft into
the pump body.

INSTALLATION

AITACHMEN T

WAS HER

IMPELLER

and

07945-4150400 or

07965-41500 0A
(U.S.A. only)

Insta ll th e washer and impeller assembly,
tighten the impeller.

TORQUE: 12 N·m (1.2 kgf·m. 9 Ibf ·ft l

TOOL:
Mech ani cal seal driver
attachme nt
Mechanical seal insta ller

Coat a new D-ri ng with engine o il and install it on
the step ped section of the pu mp body.

Install the water pump whi le turni ng the impelle r to
engage the pump shafts.
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COOLING SYSTEM

Ali gn th e moun t ing bo lt ho les in the pump bod y
and crankc ase cover, and be sure the water pump is ."r'"__
full y seated.

Install a new Q.ring into the pump bo dy groove.

lns tall the pump COVIH with the two m ounting bolts
but do not tighten them. r::;:;:"::::~

Install the dra in hose guide while aligning it s cut-out
with th e boss on the water pump cover.

NorlJ Ihe InstallallM Install the three cover bolts w ith a new seali ng
IOC811011 ot the seiil- wa sher as show n. and tighten all the bolts in a cr iss­

my waSher cross pattern in sev era! steps bei ng careful not to
pin ch the Q-ring .

Connect the water hoses and bypass hose, and
secure them with the hose clamps.

Fill and bleed the cooling system (page 7-6).

Install the following:

inner fe nder (pag e 3-9)
front mud guard (page 3-8)
mild guard fir! (page 3-7)
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32 Nm (3,3 kqf-rn, 241bHt)



ENGINE REMOVAL/INSTALLATION

SERVICE INFORMATION
GENERAL
• Wilen removing/installing the engine, tape the frame around the engine beforehand for frame protection .
• The following components require engine removal for service:

- mainshaft and 2nd/3rd shift clutch (countershaftl (page 14-62)
- crankshaft/balancer (page 13-2)

SPCIFICATIONS
r-' ITEM ' . SPECiACATlONS

Engine dry weight 60.4 kg (133.2 lbs]
Engine oil capacity After draining 2.7 liters (2.S US qt, 2.4 Imp qt)

After draininglfilter 2.911ter5 (3.1 US qt, 2.6 Imp qt)
change
After dlsassembJy 4.1 liters (4.3 US qt, 3.6 Imp qt)

..-
~Iant capacItY (radiator and engine) .--- 2.0 lit~_rsJ~.(iJs qt. 1.8 Imp qt)

TOROUE VALUES

Lower engine hanger nut (left and right)
Upper engine hanger bolt
Upper engine hanger bracket bolt
Differential mounting bolt 110 mm)
Differential mounting nut (10 mm)
Differential mounting nut (8 mm)
Gear selector arm pincl1 bolt

54 Nm (5.5 kgf-m, 40 Ibf.ft)
54 Nm (5.5 kqf-rn, 40 lbt-ft}
32 Nm (3.3 kqf-rn. 24 lbf-ft}
44 Nm (4.5 kqf-m, 33 lbf-ft]
44 Nrn {4.5 kqf-m, 33 lbf-ft}
22 Nm (2.2 kqf-m. 161bHt)
16 Nm (1.6 kqf-m, 12 lbf-ftl
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ENGINE REMOVAL /INSTALLATION

ENGINE REMOVAL
Drain the engine oil (page 4-111.
Drain the coolant (page 7-7).

Remove the following:

- front center g rille (page 3-10 )
- center mud guards (page 3·7)
- front mud guards (page 3-81
- inner fenders (page 3-9)
- rea r lender assembly (page 3-15)
- engine side covers (page 3-17)
- exhaust sys tem (page 3-19)
- th rott le body (page 6-431
- heat guard plate (pay tl 6·39)

Remove Ihe bolt and the left mud guard stays from
Ihe IOOlp P.g bracket .

Disconnect th e Ee l sensor 2P (Black ) connec tor.

Remove the spark plug cap from the spark plug.
Disco nnect the water hose from the therm ostat
hou sing.

Disconnect the ehem ator SP(Natural) con necto r.
Disco nnect the gear position switch 3P (Natural!
connector.
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Remstall Inf' valve

body cover after
oecoorecioo /he

conoociom 10 avoa
dam,Jgmg tile sote­

nrnd va/Vp.

ENGINE REMOVAl/lNSTAl LATION

Disconnect the EDT sensor 2P (Black) connector .

Remove the terminal cap, terminal nut and sta rte r
m otor cable from th e starter motor term ina l.
Remove the each bo lt and Ihen remove the each 'r-iOiii
ground cab le from th e eng ine and frame. •

Release the gearshift switch w ire from the wire
clam p.

Remove the gearshift arm A pinch bolt and then
rem ove the arm from the gearshi ft spindle.
Remove the two hol der bo lt s and gear selecto r
cable.

Remove the wire clip .
Rem ove the two set bolts and shift val ve body
cove r, an d disco nnect the following co nnec to rs;

- shift solenoid A 2P[Black! li nd shift solenoid B 2P
{Brow nl connectors

- clutch PC sole no id 2P (Black) connect or
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ENGINE REMOVAL/INSTALLATION

Remove the fo llow ing :

- oil pipes (by removing each joint bolt)
- water hose (from the water pump)

Remove the differential mounting fasltmers. spacer
and bracket.
Move the Ir ont differential forward to get the clea r­
ance for front propeller shaft removal.

Pull the propeller shaft joint out of the output shaft.

Remove the boot band from tne dust boot and
release the boot off the pinion joint of the di ffe ren ­
tial.
Pull the prope ller shah 10 force the stopper ring at
the shaft end past the groove in the pin ion jo int and
remove the propeller shaft.

Remove the upper eng ine hanger bolt and nul.
Remove the upper engine hanger bracket bo lts.
bracket and mounting rubbers.
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scr suirabJe Remove the lett lower engine hanger nut. bolt and
wuod"n IJlocks mounting rubbers.

oerween the Remove the two bolts and hanger bracket.
engm e ;}tld lawer

framfl rl'p f' 10 SliP-

OOr! tt-e engme for

fuse of boll
'8 rl1oval.

ENGINE REMOVAL/INSTALLATION

BOLTS MOUNTING RUBBERS-

I 'o ld t " e engm9
securely and l.;Ike

Cil11! 110/ (0 dami/!}I/
the frame anD

cngme.

Remove the right low er engi ne hanger nut, bolt,
spacer and mount ing rubbers.

Move the engine forward and dlsconnecr the output
shaft from the rear propelle r shaft.
Remove the un iversal joint.

Remove the engine out of the frame toward the left
sid e.

I NOTICE
Do not hold or strike the solenoid valves on the shift
valve bOdy during engine removal. Hold ing the
solenoid valve or excessive shock may damage the
so lenoid valve.

Homove the eng inc hanpcr bush ings and dust seals .

DUST SEAL
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ENGINE REMOVAL/INSTALLATION

Check tbe mounti ng rubber s. hanger bu shings and
dust seals for wea r or damage.

ENGINE INSTALLATION

BUSHI NG

MOUNTING RUBBERS

Hold r~ e"9 nf!'
securt'l~ sra ee
'u nor 10 (J,)m

iJ'IfI tnt' {""'If! {Ilia

fI''!1 If

8-8

NOTE

• Belore installing tne anglne. install the valve
body cover erne the shift valve body to avoid
damaging the solenoid valve (page 8·11).

• Route the wires. cables and hoses property lpagt'!
' -201 .

Ins tat! the lower hanger bushings into the engine
lower mounts .

Insla ll the dust seals with the lip side facing out.

Ptece the engine in the frame from Ihe left SIde and
support it wi th suuaore wooded blocks.

I NOTICE I
Do not hold Of sui/(,e the solenoid valves an the snitt
valve body during engine removal Holdmg the
solenoid valve Of 6/(ceSSlVe shock may damage the
soteno.a valve.

Coat new O-nngs WIth molybdenum disulfide
grease and installthem into the grooves in th e cut ­
pu t shalt and rear propeller shaft

Applv molybdenum disulfide grease to the umver­
sal joint splines Ibotn sides) and install the universal
lomt onto the output shah.

C!l refully move the engine and engage the universal
joint on the engme With the propeller shah.

SEAL LIPS

BUSHING



$oll jOint '5 no! aa.
.m9d~t'CI,

Set the right lower mounting portion of the enq ine
between the hanger stays on the frame.

Install the mounting rubbers onto the ri ght rower
han ger bushing with the large 1. 0 . side facing in.
Installthe spacer and the hanger bolt (from the fron t
side) while aligning the boll holes carefully.

l oose ly install the hanqer nu t

Insta ll the mounting rubbers onto the left IOWtH
hanger bushing in the same m anner as above.
Install the hanger bracket and bcns . and the hanger
bol l {f rom the front side) while <l li9nin9 the bolt
holes carefully.

Loosely mstatlthe hanger nut .

ENGINE REMOVAL/INSTALLATION

BOLTS MOUNTING RUBBERS

fnstautne mount ing rubbers onto the upper hanger
bushing in Ihe same manner as above. Install the
upper engine hanger bracket and the th ree bolt s.

After installi ng all the mount ing fasteners and seat
them. tighten the fasteners in order as follows:
- left and right low er engine hanger nuts

TORQUE: 54 Nm (5.5 kgf ·m. 40 lbf.ft)

- left lower engi ne hanger bracke t bo lts
- upper eng ine hanger bracket bo lts

TORQUE: 32 Nrn (3.2 kgf ·m. 24 Ibf.tt)

- upper eng ine hanger bolt

TORQUE: 54 Nm 15.5 kgf.m. 40 lbf-tt!

Install a new stopper ring into the groove on the
propeller shaft end .

App ly 5 - 8 g of molybdenum disulfide grease to the
pin ion jo int splines of the differential.
Place the hoot band over the propell er shaft.

Inst all the propeller sha ll into the pinion joint. align­
ing the joint and shalt splines unti l the stopper ring
seats in the groove.
Make sure the stopper ring is seated properly by
pulling the propeller shaft lightly.

Install the boot over the pinion joint securely and
the bo ot band into the boo t groove.
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ENGINE REMOVAL/INSTALLATION

Coat a new a ·ring with molybdenum disulfide
grease and install it in the output shaft groove.

Apply molybdenum disu lfide grease to the propeller
shaft joint splines.
Engage the propelle r shaft joint over the outpu t
shaft, aligning the jo int and shaft splines while mov­
ing the differential rearward.

Upper Side" Align the mounti ng points of the di fferent ial and
frame, and ins tallthe spacer (between the left side
of the differential and frame) and 10-m m bolt from
the ri ght side . Install a new 10-mm nut.

La,,-"Srsldt1; Install the 10-m m bo lt from the right side .

Front SI/Iff" Install the mounting bracket, 8-mm bol ts and nu t.

Tighten the all the d ifferential mounting fasteners.

TORQUE:
10 mm nut: 44 N·m (4.5 kg' ·rn. 33 fbl·tt)
8 mm nut: 22 Nm (2.2 kgf·m, 16Ibf.ft )

Coat new a ·rings with engine oil and install them
into each oil pipe grooves.

fnstaume oil pipes to Ihe joint with the oil pipe lug
faci ng forward and lighten the bolls securely .

Connect the water hose and tighten the clamp
screw securely.
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ENGINE REMOVAL/INSTALLATION

Connect the clutch PCsoleno id 2P (Black) con nector
and shift so lenoid 2P (BI(lck and Brown) connectors.

Install the valve body cover and tighten the two set
bolt s. Install the wire cli p ove r the wire and into the
cover.

Install the gear selecto r arm A by aligning th e
groove w ith the w ide tooth of the spindle . Install the
p inch bo lt and tig hten it .

TORQUE: 16 Nrn (1.6 kgf ·m. 121bf.ft)

Secure the selector cable onto the engine with the
two cable ho lder bolts.

Route the starter motor cables and ground cable ~;:~~~~~~~
pro perly.
lnstatl the grou nd cable onto the engine and fra me. ~-ii:
t ighten the bol ts securely. I
Insta ll the starter mo tor cable eyelet to the moto r
termi nal and install and t ighwn the terminal nu t.
Install the terminal rub ber.
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ENGINE REMOVAL/INSTALLATIO N

Connect th e EDT sensor 2P (Black l connector.

Connect the gear pos ition sw itch 3P (Naturall con­
nector .
Connect the alternator 5P lNatural ) connector

Connect the water hose 10 the thermostat housing,
tighten the hose band.
Install the spark plug cap 10 the plug.

connectt he Eel sensor 2P (Back) connector .
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Hook the mud gua rd stays to the footpeg bracket
and ins tall the rear side stay on the frame with the
washer-bolt.

Check the gear selector lever for smooth ope ration.

Install th e foll ow ing :

- heat guard plate and fuel tank (page 6.39)
throt tle body (page 6-43)

- exhaust system (page 3·19)
- engi ne side cove rs (page 3-17)

rear fender assembly Ipaqe 3·15)
in ner fenders (page 3-9)
f ront mud guards (page 3-81
center mu d guards (page 3-7l
front center gri lle (page 3·10)

Fill the eng ine with recommended oil lpage 4.11 j.
Fill and bleed the cooling syste m (page 7-61.
Check the engine oil level {page 4·10).

ENGINE REMOVAL/INSTALLATION

8-13



9. CYLINDER HEAD/VALVE/CAMSHAFT

SYSTEM COMPONENTS 9-2

SERVICE INFORMATION 9-3

TROUBLESHOOTING 9-5

CYLINDER COMPRESSiON· · · 9-6

CYLINDER HEAD COVER REMOVAL!
DISASSEMBLy ..· · · ·..· · 9-6

CYLINDER HEAD REMOVAL 9-9

CYLINDER HEAD DiSASSEMBLy·..·........ ·.. 9-10

CYLINDER HEAD INSPECTION ·· ·9-11

VALVE GUIDE REPLACEMENT· · ·9·12

VALVE SEAT INSPECTION/REFACING 9-13.

CAMSHAFT 9-16

CYLINDER HEAD ASSEMBLY ....·......·........·9-19

CYLINDER HEAD INSTALLATION ·..9·20

CYLINDER HEAD COVER ASSEMBLYI
INSTALLATION· · · · ·9-22

9-1



CYLINDER HEADIVALVE/CAMSHAFT

SYSTEM COMPONENTS

18 Nm (1.8 kqt-m, 13Ibf.ft)

12 Nm (1.2 kgf.m, 9lbf·ftj

9-2

55 Nm {5.6 kqf.rn, 411bT·ftl

32 Nrn (3.3 kqf.m, 24 IbHtl

54 Nm (5.5 kqt-rn, 40 Ibf.ft)



CYLINDER HEADIVALVE/CAMSHAFT

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 originalloca­

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

inspection .
.. Rocker arm, valve and camshaft lubricating oil is fed through oil passages in the cylinder head and head cover. Clean

the oil passages before assembling cylinder head and head cover.
• Be careful not to damage the mating surfaces when removing the cylinder head cover and cylinder head.

SPECIFICATIONS
Unit· mm (in)

ITEM
-

STANDARD SERVICE LIMIT
Cylinder compression at 350 rpm {mln'} 550 kPa (5.6 kgt/cm ,80 psi)
Valve clearance IN 0.15 (0,0061

EX 0.33 (0,013)
Valve, Valve stem O.D. IN 5,475 5.490 (0,2156 0.2161l 5.45 (0.215)
valve guide EX 5.455 5,470 (0.2148 0.2154) 5.43 (0.214)

Valve guide I.D. IN/EX 5.500 - 5.512 (0.2165 0.2170) 5.53 (0.218)
Stem-to-guide clearance IN--- 0.010 ":'-0:037 (0.0004 ':::"0.0015-)_ .. 0.12 [0."005-)--

-Valve guide projectio~
EX 0.030 0.057 (0.0012 0,0022) 0.14 (0,006)

-

~-
, 14.8 15.2 (0.58 0.60)

above cylinder head EX 17.3 - 17.7 (0.68 0.70)
Valve seat width IN/EX 1.0 1:1 (0.039 - 0.043) 1.4 (0.06)

Valve spring Free length Inner 37.20 (1.465) 36.3 (1.43)
Outer L 44.2011.740)

-
43.1 (1.70)

Rocker arm Arm I.D.
-

IN/EX '-'2.000 - 12.018(0.4724":' 0.4731) f-----12,0510A74)
Shaft o.o, IN/EX 11.964 11.984 (0.4710 0.4718) 11.92 (0.469)
Arm-to shaft clearance IN/EX 0.Q16 0.054 (0.0006 0.OO21) 0.08 W.003)

Camshaft and Cam lobe height IN 35.015 35.175 (1.3785 1.3848) 34.840 (1.3717)
cam follower EX

,
35.394 35.554 (1.3935 -1.3998) 35.144 (1.3824)

Cam follower 0.0. IN/EX 22.467 22.482 (0.8845 0.8851) 22.461O.884)
Follower bore 1.0. INIEX 22.510 22.526 (0.8862 0.8868) 22.54 (0.887)

-Follower-ta-bore clear-
-

IN/EX fQ028 - 0.059{O.0011 - 0.0023)
-

0.07 W.o63j"
ance

L...2!linder head warpage 0.05 (0.002).

TOROUE VALUE

Cylinder head cover cap nut
Upper engine hanger bolt
Upper engine hanger bracket bolt
ECT sensor

55 Nm (5.6 kqf-rn, 41 lbf-tt]
54 Nm (5.5 kgf·m, 40 Ibf·ft)
32 Nm (3.3 kqf-m, 24Ibf·ft)
12 N·m (l2 kqf-rn, 9Ibf.ft)

Apply engine oil
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CYLINDER HEADIVALVE/CAMSHAFT

TOOLS

Valve spring compressor
07757-0010000

Valve seat cutter, 35 mm (45" IN/EX)
07780-0010400

or equivalent commercially
available in U.S.A.

Interior cutter, 34 mm (600 IN/EX)
07780-0014700

or equivalent commercially
available in U.S.A.

9-4

Valve guide driver, 5.5 mm
07742-0010100

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

or equivalent commercially
available in U.S.A.

Cutter holder, 5.5 mm
07781-0010101

or equivalent commercially
available in U.S.A.

Valve guide reamer, 5.5 mm
07984·2000001

or 07984-2000000 {U.S.A. ontvl

Flat cutter,35 mm (32<> EXl
07780-0012300

~
ro' .
.~.1
,~

or equivalent commercially
available in U.S.A.

'lenetoner holder B
07ZMG-MCAA40Q

Glr07AMG-001A100 (U.s.A. only)



CYLINDER HEADIVALVE/CAMSHAFT

TROUBLESHOOTING
• Engine top-end problems usually affect engine performance. These can be diagnosed by a compression test, or bytrac­

ing top-end noise with a sounding rod or stethoscope.
• If 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 10-2).

Compression too low, hard starting or poor performance at low speed
• Valves:

- Incorrect valve adjustment
- Burned or bent valve
- Incorrect valve timing
- Broken valve spring
- Uneven valve seating
- Valve stuck open

• Cylinder head:
- Leaking or damaged cylinder head gasket
- Loose spark plug
- Warped or cracked cylinder head

• Cylinder/piston problem (page 10-3)

Compression too high, overheating or knocking
• Excessive carbon 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 10-3)

Exeeseive 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 tenstcner
• Worn cam sprocket teeth
• Cylinder/piston problem (page 10-3)

Rough idle
• Low cylinder compression
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CYLINDER HEAD/VALVE/CAMSHAFT

CYLINDER COMPRESSION

Shift the transm ission in neutral.
Open the throttle all the way a nd crank the e ngi ne
with the starter motor until the gauge reading stops
rising. The maxim um reading is usually reached
within 4 - 7 secon ds.

Warm up the engine to normal operating tempera­
ture .
Stop the engine. disconnect the spark plug cap and
remove the spark plug (page 4-7) .

Install the compression gauge into the spark pl ug
hole.

TOOLS:
Compression tester
Adaptor

EEPV30JA
MT26J200

COMPRESSION GAUGE

COM PRESSION PRESSURE:
510 kPa 15 .2 kgf/cm' . 74 psi) at 390 rpm Imin '!

Check that there is no leakage er the gauge connec­
tion.

low compression can be caused by:

- blown cylinder head gasket
- improper val ve adjustment
- valve leakage
- worn piston ring or cylinder

High com pression can be caused by :

- carbon deposits in combustion cham ber or on
piston head

CYLINDER HEAD COVER REMOVAL!
DISASSEMBLY

REMOVAL
Remove the fuel lank and heal guard p late (page 6­
391_

Remove the fo llowing and set the pis ton cosrucn to
Top Dead Cente r on th e compression stroke (page
4-81:

- ti mi ng hole cap
- tour bolts and valve adjusting ho le caps
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CYLINDER HEADIVALVE/CAMSHAFT

- cam followers

DISASSEMBLY

pu sh rods
gasket

- dowe l pins

Remov e th e foll owing.

- spark plug cap
- seven bolts and three washers
- four cap nuts and was hers
- cy linder head cover

Mark /he PllS/l rods ­
so they CBn be

"Iar;/"rl hnd on "'t'I'
Oflgmalloc.:lllOns

Rem ov e the two bolts and scaling wa shers.

Push the ro cker arm shaft w ith th e sm all screw­
d river th ro ugh th e bo lt hole unt il the D-ri ng on the
shaft is removed out of the head cover.

ROCKER ARM SHAFTS
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CYLINDER HEADIVALVE/CAMSHAFT

M,Jr~ all me parts
50 they c/ln be

oucoabiJc~ mme,r
orl!jllldlloCllllO'15.

Remove the fo llowing :

- rocke t arm shahs
- rocker arms
- wave washers

INSPECTION
ROCKER ARM /SHAFT

Check the rocker arms and shafts fo r wear or dam ­
age.
If the rocker arm follower is worn or dam aged,
check the push rod and oil passages.
Measure each rocker arm sha ft 0 .0.

SERVICELIMIT: 11.92 mrn (0.469 in)

Measu re each rocker arm I,D.

SERVICE LIMIT: 12.05 mrn 10.474 1nl

Subtract each rocker arm shaft 0.0. fr om the corre­
spo nding rocker arm 1.0. 10 obtain the rocke r arrn ­
to-shaft clearance .

SERVICELIMIT: 0.08 mm 10.003 in l

PUSH ROO

Check the push rods for wear or damage.
If the push rod is worn or damaged. check the cam
follower and camshaft.

CAM FOLLOWER

Check the cam follower and follower bore in the cvr­
inder head for scoring, scra tches or damage.
Measure each fo ll ower 0 .0.

SERVICE LIMIT: 22.46 mm 10.884 in )

WAVE WASHERS

ROC KER AflMS
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Measure each follower bore I.D.

SERVICE LIMIT: 22.54 mm (0.887 in)

Subt ract each foll ower 0 .0. fro m the corresponding
bore I,D. to obta in the followe r-to-bore clearance.

SERVICE LIM IT: 0.07 mm (0.003 jn )

CYLINDER HEAD REMOVAL
Remove the fo llowing :

- thermostat (page 7-8)
- throttle body (page 6-43)
- exhaust pipe (page 3-191
- cylinder head cover l page 9-6)

Discon nect the ECl sensor 2P (Black) connector.
If necessary, rem ove the EeT senso r and O"ring
from the cylinder head.

Remove the spark plug cap.
Loosen th e band screw and remove the insulator.

Remove the followi ng:

- bypass hose from the cylinder head
upper eng ine hanger bracket bolts

- upper engi ne hanger bolt
hange r bracke t and mou nt ing rubbers

CYLINDER HEADIVAlVE/CAMSHAFT
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CYLINDER HEADIVALVE/CAMSHAFT

[JonOl slnkB tt,e - five bolts
cylmder!lead roo - cylinder head

him 1,md do not

dilmage me f/18(mg
So;,fifC!1 Wllh a

I>C'flW()1IVf/f

- gasket
- dowel pins

CYLINDER HEAD DISASSEMBLY
Remove the verve spring cotters using the valve
spring compressor.

Remove the fo llowing:

- spring retainer
inner and outer valve springs
valve
stem seal

- spring seat

VALVE SPRINGS

RETAINER

\.e
•

01757·0010000
TOOL:
Valve sp ring com pressor

Ma,' 8/1 ril e pilTr:>

50 rhe¥ Cim oe
oecoabde.; In rile-IF

rJ"gl/)~II<lCiHlons

ropreventloss 01
r"nSlon. do nor

(;{}mp'8.~ ~' tile VaNI'

springs more Ihim
oecessa-v.

STEM SEAL
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CYLINDER HEAD INSPECTION
CYLINDER HEAD

Be'carpfulnor to Remove the carbon deposits from the combustion
diJmiJgc tho gasket chamber, being careful not to damage the gasket

slJtfac~ s urface .
Check the spark plug hole and valve areas for
cracks.

Check the cyli nder head for warpage with a straight
edge and feeler gauge.

SERVICE LIMIT: 0.05 m m (O. D02 in )

VALVE SPRING
Measure the valve spring free leng th.

CYLINDER HEADIVAlVE/CAMSHAFT

COMBUSTION CHAMBER- - .

SERVICE LIMITS: loner : 36.3 m m (1.43 in'
Outer; 43 .1 m m (1.70 in!

VAlVEIVAlVE GUIDE
Check that the valve moves smoothly in the guide.
Check the valve for bending, burning or abnormal
wear.
Measure each va lve stem 0 .0. and record it .

SERVICE LIM ITS: IN: 5.45 m m (0.215 in )
EX: 5.43 mm (0.214 in )
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CYLINDER HEADIVALVE/CAMSHAFT

Ream the valve gu ide to remove any carbon bu ild ­
up before measuring the guide.
Insert the reamer from the combustion ch amber
side of the cy linder head and always rotate the
reamer clockwise.

TOOLS :
Valve guide rea mer, 5.5 mm 07984·2000001 or

07984-2000000
(U.S.A. on ly )

REAMER

Meas ure each valve guide 1.0 . and reco rd it.

SERVICE LIMIT: 5.53 mm (0.218 in)

Subt ract each valve stern 0 .0. from the correspond ­
ing guide 1.0. to obtain the stem-to -cutoe clearance .

SERVICE LIMITS: IN : 0.12 mm (O.OOS in l
EX: 0.14 mm 10.006 inl

/nspecr and retoco If the stem-to-q uide clearance exceeds the servi ce
/fie valve seats lim it, determine if a new guide with standard

W"lmever the veve dimensions would bring the clearance w ithin toler­
gUIdes i1re replaced ance .

Inag6 9-131 If so, replace any guides as necessary and roam to
fit . . _ .....
If the stem- tc-qufde clearance exceeds me servi ce
lim it w ith a new gui de, also rep lace the valve.

VALVE GUIDE REPLACEMENT

0774 2-0010100
TOOL:
Valve guide driver, 5.5 mm

Mark new valve guides at the specified height mdi­
cated below, us ing a marker. Chill the new valve
guides in a freezer for about an hour,

Heat th e cylinder head to 130 C- 140' C (27S-'r ­
290"F) with 8 hot p late or oven. Do not heat the cyl ­
inder head beyond 150°C (300"FI. Use temperature
ind icato r sticks, available from we ldi ng supply
sto res , to be sure the cyli nder head is heated to the ......r
proper temperature .

Support the cy linder head and drive the valve
guides oul of the cylinder head from the combus­
tion chamber side using the special tool.

B.. sw~ 10 we,lt
'leayY glOIlCS ro

aVOidburns w hom

/18m11,ng Ihe h~ared

CVilnder hea d
USing a lorch ro

I l~Ht thfl r:v'lrId~1

nl'iId rrJQl! csvs e
warpage .

While the cylinder head is still heated, remove the
new valve guides from the freezer and drive them
into the cylinder head from the rocker arm side until
the exposed height is st the spp.ci f ied va lue (at the
mark).

TOOL:
Valve guide driver. 5.5 mm 0174 2-0010100

VALVE GUIDE PROJECTION:
IN: 14.8 - 15.2 mm 10.58 - 0,60 in)
EX: 17.3 - 17.7 rnm (0.68 - 0.70 in]

Let me cyli nder head cool to room temperature.
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VALVE SEAT INSPECTION/REFACING
INSPECTION

Take care not 10 "II
or lea'! the reamer
<n rile gUide wrtile

Ifo1i1m,llg

Use currmg 011 on
rhe reemer dlJrmg

/IllS UpH'H!lOn

The valve cannot oe
ymum! If 11,,.. Villve

lace ,s oomea Of

b<Jd1y worn or if If

crlll/dcls Ill", .~.. 1If

unevtlnly, .eouce
rile valve

Ream the new valve guides.
Insert the reamer from the combustion chamber
side of the head and always rotate the reamer clock ­
wise .

TOOL:
Valve guide reamer, 5.5 mm 07984-2000001 or

07984·2000000
(U.S.A. only)

Clean the cylinder head thoroughly to remove any
metal particles after ream ing and rctecc the valve
seat (page 9-141.

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

Apply a light coal of Prussian Blue to each valve
seat.
Tap the valve against the valve seat several times
without rotating the valve, to check fo r proper va lve
seat contact.

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

STANDARD: 1.0 - 1.1 mm (0.039 - 0.043 in)
SERViCE LIMIT: 1.4 mm (0.06 in]

If the valve seat width is not w ithin specification,
retece the valve seat .

CYLINDER HEADIVALVE/CAMSHAFT

REAM ER

lnspact the valve face for:
• Damaged face:

- Replace the valve and retace the valva seat .
• Uneven seat width:

- Replace the valve and retace the valve seat.

!
DAMAGED FACE UNEVEN SEAT WIDTH
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CYLINDER HEADIVALVE/CAMSHAFT

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

REFACING

TOOWW TOO HIGH

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

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

If the contact area is too Iowan the valve, the seat
must be raised using a 60<> interior cutter.

NOTE:
• Follow the retecer manufacturer's operating

instructions.
• Be careful not to grind the seat more than neces­

say.

TOOLS:
Seat cutter, 35 mm (IN/EX)
Cutter holder, 5.5 mm

07780-0010400
07781·0010101

C2\450

r::h:1 320 Q::~t

CONTACT too HIGH

'(~ ~EATWIDTH

32'

CONTACT too LOW'T .~DSEATWIDTH

60'

ROUGHNESS

or equivalent commercially available in U.S.A.
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CYLINDER HEADIVAlVElCAMSHAFT

Using a 32" flat curte r. remove 1/4 of the eXist ing
valve saat material.

o r equiva lent co mmercia llv avai lable in U.S.A.

TOOLS:
Flat cutter. 38.5 mm (IN)
Flat cutter, 35 mm (EX)
Cutter holder, 5.5 mm

01780-0012400
0778D-0012300
07781 -0010101

Using a 600 interior cutter, remove 1/4 of the exist- ~===========-----=====~
iog valve seat ma te rial,

E\cess1ve lapOll1g
lJ,es~ure ma y

,'",f<!lm 01 ' !HlIla! ,"
me sear

Do not a'low lap­
orng compound to
(miN /lle f/lmles

TOOLS :
In te rior cutter, 34 mm (IN / EX)01780-0014700
Cutter ho lde r, 5.5 mm 077 81·0010101

or eq uiva lent co mmercia lly availa ble in U.S.A.

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

VALVE SEAT WIDTH: 1.0 - 1.1 mm (0.039 - 0.043 in )

Make sure all pining and irregulariti es are removed.

After cutting the seat. app ly lapping compound and
eng ine oil to the valve face, and lap the valve using
light pressure.
Change Ihe angle of lapping tool frequently to pre­
ven t uneven seat wear.

After lapping, wash any residual compound off the
cyli nder head and valve. Recheck the seat contact
after lapping.

~ OLD SEAT WIDTH

,

--60' ~
~;G

/ 0 EAT WIDTH

45" [>.
c:»:
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07ZMG·MCAA400 or
07AMG-001Al00
IU.S,A. on ly)

CYLINDER HEADIVAlVE/CAMSHAFT

CAMSHAFT
REMOVAL
Remove the cylinder head (page 9-9).

Remove the sealing bolt and washer on the cam
chain tensione r lifter.

Install the special tool so its blade is into the
tensloner lifter and the tabs are just above th e slots
in the l ifter (there should be space between the bot ­
10m of tool and lifter body).
Then turn the tool clockwise unt il it stops tu rn ing
and engage the labs with the slot s (th e lifter shah is
fully secured w ith the scectettooll.

TOOL:
Tension er holder B

Remove the four camshaft holder bo lts.

Suspend rhfl Qlm Raise the ho lder plate 50 the dowel pins titted in the
cnJ,n w,rn J piece cam shaft holders are removed off the cy linder .

01wne to psclIfmr It Release the cam chain from the cam sprocket to
flom failrrtg 'nro t~tf remove the camshaft assembly and holder plate.

clan kcase.

Remove the camshaft holder B from the camshaft
assembly.

Do nO/ lorc,bly Remove the dowel pins.
reo-eve tbe dowel

1J/I1S flClfIJ th ,. cem-
shan holdors

INSPECTION

HOLDER B

DOWEl PINS

FOI cem C" tllfl reno
,,"/()/,..r /!f18r "',," (J6Co

f/Ol'. Sl' t' PIU)~ 7{)./

9-16

Check the sp rocket tee th for wea r or d.1mage.

Turn the camshaft ho lder to check each bearing .
Replace the camshaft assembly if the bearing does
not turn smoothly and qu ietly.

Check the cam surfaces for sco ring, scratches Of ev i­
dence of insuffici ent lubrication.

M easur e each cam lobe heigh!.

SERVICE LIMITS: IN : 34.840 mm (1.3717 in )
EX: 35.144 mill (1.3824 in)



Ci/I~fully (olllle tI,,,
crankshafr while
holding the CJ'1l

Clld!/l 10 dl'niti inn)­
mmg the cam Chain

aQilmSllhtl timing
sfJrcx:klll of I/Ie

cfan,shalt

seroe Ifls riJI1I'lg rhl."
camshaft , be 5tH€'

the CY!lf1oe, boll
(ulldm rh8 cam

sl'ilfI) IS Ilg"ltmtttl
Sffure1y (page 10­

9).

Check the oeccm oressor cam operat ion.
Press on the decampressar cam as shown.
As you press on one side. the decomprassn r earn
should lock above the base of th e exhaust cam lobe.
As you press on ot her side, the decompressor cam
lobe should extend be low the base o f the exhaust
cam lobe.

INSTALLATION
Turn the cranks haft clockwise using the reco il
starter and align the T ' m ark on t he flywheel with
the index notch in the crankcase cover.

Retra ct the tensroner lifter shaft and secu re it w ith
the stopper toot (page 9-16).

Install the dowel pins if they are ramovad.
Install th e cam shaft holder B onto th e camshaft
assem bly.

Lubr icate the camshaft bearings and cam chain w ith
engi ne en.
Install the camshaft holder plate onto the cams haft
ho lders, aligning the holes with the dowel p ins.

Place the camshaft assembly onto th e cylinder and
install the cam chain OVtH the sprocket while align ­
ing the tim ing marks (index li nes) on the sprocket
with the cyli nder to p surface and holder plate edge.
l ocate th e dowel pins in to the holes in the cylinder
securely.

Be sure the t im ing marks lines up w it h the cylinder
top surface and ho lder plate edge .

CYLINDER HEADIVALVE/CAMSHAFT

DECOMPRESSOR CAM

INDEX NOTCH~ "T" MARK

DOWEL PINS

HOLDER B

_I
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CYLINDER HEADIVALVEICAMSHAFT

MiJl(C sure the tlm­
"'q mmk un IhfJ

sprocker alll)ns wom
Ihe cylmdof sur

facti wI,e" Itle or
mark ,s aligned Wilfl

meooox nQ/ch,

9-18

Install th e four ho lde r bolts and l ighten them.

Apply mo lybdenum oil sol ution to the cam lobes.

Remove the stopper tool, and insta ll the sealing bolt
with a new seali ng washer and tighten it.

lnstaf! th e cylinde r head (page 9-201.



CYLINDER HEADIVALVEICAMSHAFT

CYLINDER HEAD ASSEMBLY

corrsas

SPRING RETAINER~
~

OU TER VALVE SPRING~

INNER VALVE SPRING--\
a

STEM SEAL/ "62
SPRING SEAT

VALVE GUIDE

INTAKE VALVE~

~ EXHAUST VALVE

VALVE SPRINGS

Blow th rough the oi l passage (stud bo lt ho lel in the
cylinder head with compressed air.

Install the valve spring seats and new stem seals.

Lubr icate the valve stern slid ing surface with rnolv b­
denum oil solution.
Insert the valve into the guide w hile turning it
slow ly to avoid damag ing to the stem seal.

Install the inner and outer valve sprinqs wi th the
t ightly wound coils facing the com bust ion chamber.

Install the spr ing reta iner.

RETAINER

\

79

S" STEM SEAL

Combustion cham be r sid e
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CYLINDER HEADIVALVE/CAMSHAFT

CYLINDER HEAD INSTALLATION

Tap th e valve stems gen tlv with two p last ic ham ­
m ers to seat the cotters fi rm ly .

07757-0010000

Install the va lve cotters using the valve sp ring com ­
pressor.

TOOL:
Valve spri ng com pressor

GrNSO rre conees
10 ed,~fj iIIliI81/81'(Ji1

Toptevem loss 01
/fmS/O(J, do not

comDre:;:; rhe valve
spflllgS more Ihan

nRC8ssa')'

S'lll{lOft Ih8 evlm­
der "i:'i/d so 11'01

....alvo roeae will nor
comsct d'lvtnmg

rhal cause damage

Clean th e mat ing surface of the cylinder and head.

Install the dowel pins and a new gasket .

Insta ll the cy linder head on the cy linder.

T'!1l>ten 1"9 cYhn· Install th e five bolt s and tem poraril y l igh ten th em .
dfl' heild bolts altel
,nHfal/mg rile cylJl}'

de' resa COVel

9-20



T'9/lten me ro-oer
lIolt.s df!f11 mslllllmg

the cylinder head
COvel.

Install the mounti ng rubbers on the upper engine
hanger bu shing with the large I.D.side faci ng in.
Install the upper engine hanger bracket and the
three hanger bolts.

Temporarily tighten the th ree bolts.

Con nect the bypass hose to the thermostat housing
of the cy linder heed.

Connect the sensor connector.

Install the carburetor insulator, aligni ng the grOOVl::I
with the lug on the cyli nder head. Tig hten the insu­
lato r band screw un til the hand enos clearance is 5.5
mm .

If the EeT sensor is rem oved, insta ll a new O-ring
on to the sensor.

Ins ta ll and t ighte n the Eel senso r 10 th e speci fied
torqu e.

TORQUE: 12 Nm (1.2 kgf -m. 9 IbUt)

Conn ect the Eel senso r 2P (Black) con nector.

Install the following:

- spa rk plug Ipage 4.7)
- cyli nder head cover (page 9-22)
- the rmostat (page 7-9)
- th rott le body (page 6-431
- exhaust p ipe (page 3·19)

CYLINDER HEADIVALVEICAMSHAFT
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CYLINDER HEADIVALVE/CAMSHAFT

CYLINDER HEAD COVER ASSEMBLYI
INSTALLATION

ASSEMBLY

INTAKEROCKEIl ARM

EXHAUST ROCKER ARM

SEALING WASHERS
---------...@

SETTliNG SOLTS 8

9-22

Coat new a ·rings with engine oil and install them in
each groove on th e rocker arm shafts.
Apply molybdenum oil solu tion to the rocker arm
shaft sliding surface.

Install the rocker arms, wave washers (setting bo lt
side) and arm shafts.

Align the bolt no tes in lhe head cover and rocker
arm shaft by tu rning the shaft.
Inst all the setting bo lts with new seali ng washers
and tighten the bolts securely.

~ : ROCKER ARM SHAFTS

1:1 • WAVE WASHERS

¢J~....
SEALING WASHER



INDEX NOTCH~ " T" MARK

CYLINDER HEADIVALVE/CAMSHAFT

INSTALLATION
Turn the cranksh aft us ing the reco il stater knob and ,-----­
align the HT u mark w ith the ind ex no tch, then check
th e cam lobes through the cam follower hol es.

If the cam lobes face up , rotate the crankshaft one
fu ll turn and match up the " T" mark again so the
cam lobes face down.

Coal the cam followers w ith eng ine oil and install ~iiiiiir.==:;;::::;:;;;:::::::;:;:;;:iiiiiiiiiiiiiii~
them into the cyl inder head.

Install th e dowel pins and a new gasket.

Insta ll the push rods in the cam follow ers and res t
them on the gasket cutout as show n.

Apply engine o il 10 the ro cker arm foll owers and
ad justing sc re w tips.

InS13i1mg me ros a fnstaf! th e cv linder head cover wh ile hol ding the
cove, incoeecuv rocker arm s that align the rocker arm followers with

wil! /~.~ull in );~Wiltl the pu sh rod ends .
fln!lml:ol {/,.;/nnYH Do Be sur e to seat the rocker arm followers to the push

nor tlgh/fm the rods properly by turni ng the crankshaft slow ly with
h(!adCOl/"r lasten- the reco il starter.

ers when mo fOCI<[:r
mill ,Iff! 11m a!!fJlwd

willI fh" puSll IfXl

" od
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CYLINDER HEADIVAlVE/CAMSHAFT

Apply engine oil to the cap nut th reads and seating
surfaces and install the fo llowing fasteners:

- four washers and cap nuts
- th ree new w ashe rs and seven bolls

Tighten the nuts and bolls in a crisscross pattern in
several steps.

TORQUE:Cap nut:55 N 'm (5.6 kgfm, 41 Ibf-ft)

Install the spark plug cap .

If the cylinder and/or cylinder hoed were removed,
ligh ten the follow ing :

th ree cylinder bolts
- five cyli nder head bo lts
- upper engine hanger bracket bolts

TORQUE: 32 N·m (3.3 kgf ·m. 24 Ibf.ttl

- upper engine hanger bolt

TORQUE: 54 N·m (5.S kgf ,m. 40 Ibl ·ttl

lns tatt the fo llowing:

valve adj usting hole caps and li m ing ho le cap
(page 4·10)

- heat guard pla te and fuel tank lpayl! 6-39)

9-24
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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 notto damage the mating surfaces when removing the cylinder.
• Rocker arm and valve lubricating oil is fed through the oil passage in the cylinder. Clean the oil passage before install­

ing the cylinder.
• When disassembling, mark and store the disassembled parts to ensure that they are reinstalled in their originalloca­

tions.

SPECIFICATIONS

ITEM STANDARD
Unit' mm (in}

SERVICE UMIT

0.05 (0,002)
0.05(0.002)
0.05 (0,002)

102.05 (4.018)

101,90 (4,012)
23.03 (0.907)

0,5 (0.02)
""iJ:j"To.O-31-- -

0.9 (0.04)

22.98 (0.905)
, 0,04 (0.002)

0.25 0.35 (0.010 0.014)
0.40 - 0.55 (0.016 - 0.022)
0.20 0.70 (0.008 0.028)

22.994 23.000 (0.9053 0.9055)
0.002 0.014 (0.0001 0,0006)

102.000 102.015 (4.0157 4.0163)

[ 101.960 101,990(4,0142 4,0153)
23.002 23.008 (0.9056 0.9058)

Piston 0.0. at 20 (O,al from bottom
Piston pin hole 1.0.
Piston pin 0.0.
Piston-to-piston pin clearance

Warpage

Piston ring end Top

9'P --,S~.~c~o~"~d~~+~~~~~~~~~!. r-:~~~:-_---i
Oil (side rail)

1.0,
Out "of-round
Taper

Cylinder

Piston,
piston pin,
piston ring

Piston ring-to-ring
groove clearance

Top
Second

0.045 0.080 (0.0018 0.0031)
0.025 0.060 (0.0010 0.0024)

0.095 (0.0037)
0.075 (0.0030)

Cylinder-to-piston clearance
Connecting rod small end I.D,

0.010 0.055 (O.0004 0.0022)
23.030 23.050 (0.9067 0.9075)
0.030 0.056 (0.0012 0.0022)

0.19 (0.007)
23,06 (0.908)
0.08 (0.003)

TORQUE VALUES

Cylinder stud bolt See page 10-7

TROUBLESHOOTING
Compression too low, hard starting or poor performance at low speed
• leaking cylinder head gasket
• Worn, stuck or broken piston ring
• Worn or damaged cylinder and piston

Compression too high, overheating or knocking
• Excessive carbon built-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 bore
• Worn connecting rod small end
• Worn cylinder, piston or piston rings

10-3



CYLINDER/PISTON

CYLINDER/PISTON REMOVAL
CYLINDER REMOVAL
Remove the camshaft (page 9·16).

Remove the fo llowing:

- two bolts and ca m chain te ns toner lifter
- gask et
- bolt and water p ipe
- O·ring

Donorsr"~e thc - tour bolt s
cvsraer head 100 - cylinder

h<lld dna .ta nO/

Oilmagi' rile ma rmg
surloJce w'tll a

- ea rn chain gu ide
- gasket
- dowel pins

PISTON REMOVAL
Place a clean shop tower ov er the crankcase to PIl:I­
vent the piston pin clip from falling into the crank­
case .

Remove the pisto n pin clips with pliers.

Push the piston pin cu t of th e piston and connecting
rod. and remove the pis ton .

10-4

PISTON
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Do ncrdamaytl rll~ Spread each piston ring and remove it hy lihing up
plsfonring by cita point opposite the ga p.

spreadIng the end

roo fal

NINtH lISI" if W'I" Clean carbon deposits from the p iston ring grooves
blush: If WIt/scratch with a ring that will be discarded.

r!w groove.

CYLINDER/PISTON INSPECTION
CYLINDER
Inspect the cylinder bore tor scratch or wea r.
Measure the cylinder 1. 0. at three levels in <I n X and
Y axis. Take the maximu m readi ng 10 dete rmine the
cy linde r wear.

SERVICE LIMIT: 102.05 mm (4.018 ill )

Calcul ate the cyli nder-to-piston clearance.
Refer to page 10-6 for measurement of the piston
0 .0 .

SERVICELIMIT: 0.19 mm (0.007 in )

Calcula te the cy linder laper and cu t-of-round at
three levels in an X and Y axis. Take the maximum
read ing to d et ermine the tape r and out-of-round.

SERVICE LIMI TS:
Taper : 0.05 mm 10.002 in}
Out of rou nd : 0.05 mm 10.002 in)

CYLINDER/PISTON

e~
TOP X, j /..... _ _ 1- _ - ,.-

-- -
'-

BonOM
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CYLINDER/PISTON

Check the top of the cylinder for wa rpage wi th a
st raight edge and fee ler gauge across the stud
holes.

SERVICE LIMIT: 0.05 m m (0.002 in)

PISTON/PISTON RING
Inspect the pist on rings for smooth movement by
ro tating the them. The rings should be able to move
in thei r grooves without catching .

Push the ring unt il the outer surface of the orston
ring is nearly flush w ith the piston Clod measure the
ring.to-ring groove clea rance .

SERVICE LIM ITS:
Top: 0.095 mm 10.0037 in)
Second: 0.075 mm (0.0030 in)

Insert the piston ring int o the bottom of the cyli nder
squa rely usi ng the piston crown.

Measure the ring end gap .

SERVICE LIMITS:
Top: 0.5 mm 10.02 in )
Second: 0.7 mm (0.03 in )
Oil (side rail I: 0.9 mm (0.04 in l

Measure the piston 0 .0. at a point 20 mm (0.8 inl
fr om the bottom and 90 to the pis ton pin hole.

SERViCE LIMIT; 101.90 mm (4.012 in )

Compar e thi s measu rement against the maximum
cylinder I.D. measurement and calcu late the cylin ­
dar-to-piston clearance (page 10-51.

10-6
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Measure the piston p in hole 1.0. Take the ma ximum
reading to determine the 1.0 .

SERVICE LIMIT: 23.03 mm 10.907 in )

Measure the piston pin 0 .0 . at th ree point s.

SERVICE LIMIT: 22.98 mm (0.905 in)

Calculate th e ptsrcn -to-ctstcn pin clea rance .

SERVICE LIMIT; 0.04 mm (0.002 in)

CONNECTING ROD
Measure the connecting rod small end 1. 0 .

SERVICE LIMIT: 23.06 mm fO.90S in l

Calculate the connecting rc d-tc .pistnn pi n clea r­
ance .

SERVICE LIMIT: 0.08 mm (0.003 in]

CAM CHAIN TENSIONER LIFTER

CYLINDER/PISTON

The li fter shaft shou ld not go in to the lifter body
when it is pushed.
When the shaft (insi de of the body) is turned clock­
wist! with a screwdriver. the lifter shaft should be
pulled into the lifter body. The shaft should spri ng
out of the body as soon as the screwdriver is
released.

CYLINDER STUD BOLT
REPLACEMENT
Thread two nuts onto the stud and t ighten th em
together, and usc a w renc h on them to turn tho stud
bol t out.

Install a new stud bo lt in the direction as sho w n.

- Fron t crankcase: 90033-HN8-0000
(Yellow mark on bolt head)

- Rear crankcase: 90032-HNS-OOOO(NO mark)

Be sure to verify the stu d height from the crankcase
surface.

Adjust the height if necessary .

1
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CYLINDER/PISTON

CYLINDER/PISTON INSTALLATION
PISTON RING INSTALLATION

BfJ C81t:tful nor 10

damage rho ofsron
and rings

10-8

Carefu lly install ih e piston rings into the piston ring
grooves with the marking s facing up.

NOTE:

• Do not confuse the top and second rings.
• To install the oil ring, install the spacer first, then

install the side rail s.

Stagger the piston ring end gaps 120' apa rt frOI11
each other.
Stagger the side rail end gaps as show n.

PISTON INSTALLATION
Place a clean shop towel over the crankcase to pt e­
vent the pist on pin cl ip fr om fa lling into the crank­
case.

Apply m olybdenum oi l solution to the piston pin
outer surface.
Apply engine oil to the piston pin hole and connect ­
ing rod inner surface.

Install the piston with the ~ I NH ma rk toward the
intake side and insert the piston pin th rough the pis ­
Ion and connecting rod .

Instal new piston pin cl ips .

NOTE-
• Make sure the p iston pin clips are sealed

securely.
Do not al ign the d ip end gap w ith the piston cut·
out.

MARKING

TOP RING

-~( )
SECOND RING

- ~ I \
Oil RING

{:!
SIDE RAilS

20 mm Of more
SPACER

"/II PISTON I
III I "IN" MARK



CYLINDER/PISTON

CYLINDER INSTALLATION

CHAIN GUIDE

GROOVES

Clea n the gaske t surface of the crankcase tho r- ,-----------:-:::- - - - - - - - --,
oughly, being careful not to da mage them , and
being careful not to all ow gas ket material int o the
crankcase.
Blow through the oil passage {stud bolt ho lel in the
cy linder w ith com pressed air.

Install the cam chai n gui de into the crankcase so its
end rests in tho groove proper ly .

Be Cilreful no t to Route the cam chain through the cy linder and insta ll
dilmage the piston the cylinder over the piston while compressi ng the
rmgs and c"lmder p iston ri ngs with you r fi nge rs.

Willi Align the cam chain guide bosses w ith the grooves
in the cy linde r properly to seat the cy linde r on th e
crankcase.

Inst all the dowel p ins and a new gasket .

Apply engi ne oil to the cy linder wa ll, piston outer
surface and piston r ing s.

Tlghff'1n III~ th'ee M ake su re that the cy linder touches the crankcase
ol1/s'de ooue agam evenly. Install the fo ur cyli nder bo lt s and tighlen
;Jlwr InS1Jllmg the them securely .

cylim1cr rosa covor
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CYLINDER/PISTON

Install the cam chain tenetoner lifter with a new gas­
ket and t ighten the two mounting bol ls .

Coat a new O-riny with coolant and ins tall it U I1 the r-:...,....."."'. ;~:::-...'";:,~~:..:..r.;,~
water p ipe. Connect the water pipe and secure It
wi th the bolt.

Install the camshaft (page 9·17l.

10-10
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FLYWHEEL/STARTER CLUTCH· " -'4..

11-1



ALTERNATOR/STARTER CLUTCH

SYSTEM COMPONENTS

108 Nm i11.0 kqf-rn, 80 lbf-ft}
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ALTERNATOR/STARTER CLUTCH

SERVICE INFORMATION
GENERAL
• This section covers service of the recoil starter, alternator stator and flywheel/starter clutch. These parts can be serviced

with the engine installed in the frame.
• Crankshaft lubricating oil is fed through the oil passage in the alternator cover. Clean the oil passage before installing

the alternator cover.
• Be careful not to damage the mating surfaces of the alternator and crankcase covers when servicing.
• Rear crankcase cover removal/installation (page 12-5).
• Alternator stator inspection (page 20-8l-
• Starter motor servicing [page 22-6J.

SPECIFICATION
Unit' mm (in)hwt ITEM STANDARD SERVICE LIMIT

Starter driven gear boss 0.0. 51.705 51.718 (2.0356 2.0361) 51.61 (2.032)
I Torque limiter slip torque

---
53 84 Nm (5.4 8.6 kqf.m, ,
39 - 62 Ibf·ft) I

TORQUE VALUES

Starter clutch socket bolt
Recoil starter driven pulley bolt

Alternator stator bolt
CKP sensor mounting bolt

TOOLS

Flywheel holder
07725-0040000

30 Nm (3.1 kgt-rn, 22 Ibf·ft)
108 Nrn (11.0 kqt-rn. 80 Ibf·ft)

10 Nm (1.0 kqf-rn, 7lbHt)
6 Nrn (0.6 kgf-rn, 4.3 lbf-ft]

Rotor puller
07733-0020001

Apply locking agent to the threads
Apply engine oil to the threads and seating
surface

Apply locking agent to the threads

Remover weight
07741-0010201

or equivalent commercially
available in U.S.A.

or 07933-3950000 (U.S.A only) or07936-371020A or 07936-3710200
(U.S.A. only)

----j---.------------.-+---------1
Attachment, 42 x 47 mm
07746·0010300

Attachment, 24 x 26 mm
07746·0010700

Pilot, 10 mm
07746-0040100
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ALTERNATOR/STARTER CLUTCH

Pilot, 30 mm
07746·0040700

Driver
07749-0010000

Bearing remover shaft, 10 mm
07936·GEOQ1QO

or O?936-GEOOAOO (U.S.A. only)

Bearing remover head, 10 mm
07936-GE00200

or 07936-GEOOAOO (U.S.A. only)

Torque limiter attachment 0
070MJ-HN80100

not available in U.S.A.

TROUBLESHOOTING

Recoil pulley holder
07SMB-HM7Ql00

Remover handle
07936-3710100

Ioroue limiter attachment B
Q7YMJ-MCF0200

not available in U.S.A.

Starter motor turns, but engine does not tum
• Faulty starter clutch
• Damaged reduction gears or torque limiter
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ALTERNATOR/STARTER CLUTCH

RECOIL STARTER
REMOVAL
Remove the right side cover (page 3·5 ).

Remove the following:

- fou r bol ts and clamp
- recoil startP.f assembly

STARTER ROPE REPLACEMENT

Carefully release the pulley and check the recoil ~
starter for smooth operation by pulling the grip.

Rope ends:

When 1I1EP rope IliJS

brm.en or Ihe pulley
rvs rewound, ,)llgn

Ihe rope holes b y
rurnmg (he pulley 5

1/2 rums COWI/flf .

clockwise artd " old

"

Pull the starter rope tully to align the rope holes in
the drive pu lley and hou sing, and secu re the pulley
with a vise pliers o r equivalent tool to prevent the
pulley from rewi nding.

Untie the starter rope and remove the rope.

Insert a new starter rope throug h the pulley, hous­
ing and grip, and t ie the rope endsin a square knot.
Set the pull ey side rope end into the cav ity as
shown.

DISASSEMBLY

GRIP HOUSING

'" \
~I

ROPE

PULLEY

I

Heorace the recoil Untie the starter rope and remove the starter grip to
stsner as nn release the starter rope slowly while holding the

8.~.~mllhly drive pu lley.

Remove the center bolt (TJO), and fr icti on p late and
sp ring.

Remove the ratchet and spring.

ROPE
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ALTERNATORISTARTER CLUTCH

Wear ove moiec- Care full y remove the starter drive pulley.
' '''' ' lind !IS~ csro

wlll'n rerm>vrng the

aovo puller and
sto!flrPf .'prrng me

Sf)"ng can Pl'P our
of the hOl/Song"
care IS 1101 usmJ

Remove the starter rope fro m the dr ive pulley .

Check the sta rte r rope for wear or dam age.

Check the recoil starter spring lor damage or bro ­
ken.

ASSEMBLY

PULLEY
<,

PULlE Y

SPRING

ReS"'11 to w eil l Install the starter spring by hooking the cuter end
h8;Jwgloves when onto the starter housi ng 8S shown.
,nS(all,ng rhe sprong

11-6
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Insert the starter rope into the drive pulley and t ic
the rop e end in a square knot (page 11·5). Sat the
rope end into the cavity as shown.

Wrap the rope arou nd th e pulley in a cou nterclock­
wise di rection as viewed from t1H;! ratchet side as
sho w n.
Set the rope into the pulley CUtOLl t.

Ap ply grease to the pull ey pivot.

Install the pulley while hooking the inner end of the
spring onto the pulley hook .

Preload the starter spring by turning the pulley 2
tu rns counterclockwise and ho ld it.

Route the rope end through the starter housing and
sta rte r grip holes while the pulley remains held in
place. Tie the rope end in a square knot.

ALTERNATOR/STARTER CLUTCH

SQUARE KNOT

ROPE

PULLEY

<,
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RATCHET

ALTERNATOR/STARTER CLUTCH

Install the ratchet retur n spri ng by inserti ng the long
end into the note in the pulley.

Apply grease to the ratchet pivot pi n.
Install the starter ratchet onto the pivot pin while
setti ng the sp ring short end Onto th e ratch et groove
properly.

tns tau Ihe friction spring on to the friction plate with
the ends facing the pu lley.

Install the fri ct ion plate, al igning the ho les in the
plate with the pins on the pivot boss so the fr ict ion
sp ring loop is agai nst the ratchet pawl.

Apply lockin g age nt 10 the center bolt th reads.
lnstall the center bo lt and tig hten it

Check the recoil starter fo r smooth ope rati on by
pu lling th e grip.

INSTALLATION

Short end- "'-
SPRING

tristan the recoil starter assembly with th e four bo lts
and cla mp, and tight en the bolts in a crisscross pal ­
teen in several slaps

Secure the alternator wire Wit h the clamp.

Install the rig ht side cover (page 3-5).
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ALTERNATORISTARTER CLUTCH

ALTERNATOR STATOR/STARTER
REDUCTION GEARS

ALTERNATOR COVER REMOVAL

07SMB-HM 70100
TOOL:
Recoil pulley holder

Hold the recoi l starter dr iven pulley using the spe- ~;;;;_;;;;;:;;;;;:::::::::::;~
eta! tool and loose n the bolt .

Remove the following:

- ai r cleaner hou sing (page 6-41!
- reco il starter (page 11-5)
- eng ine g uard (page 3-'7)

Drain the engine oil (page 4-1 1).

Disconnect the alt ernator 5P (Nat ural) connector.

Remove the following:

- boll an d O· ring
- driven pulley

rne cover (stator) is - ten bol ts and fou r sealing w ashers
maQnm,cally - alternato r cover

sucsaeato rile fly-
wlu;'el. be Ctmdul

durmg removal

PULLEY

BOLT
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ALTERNATOR/STARTER CLUTCH

- starter torque limiter
- reduction gear
- gear shaft

- do we l pins
- gasket

INSPECTION
Check the beari ngs in the alternator and fear crank­
case covers.

Turn the inner race o f each bearing w ith your l inger.
The bear ing should tu rn smoothly and qu ietly.
Also check that the outer race of the bear ing fils
t ightly in th e cove rs.

Check the teeth of the reduction gear s and to rque
limiter for abnormal wear or da mage.

GASKET

/

BEARINGS
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Hold the torque l imiter in a vise with the special
tool.

nootoce me torauc Check the slip tor que w ith the special tool and a
/lnlllf!! R.~ ,I'lllsse(ro· torque wrench.

a/v_ TOOLS:

Torque limiter attachment B 07YMJ-MCF0200 lnot
available in U.S.A.)

Torque limiter attachment 0 070MJ-HN80100 (no t
available in U.S.A.)

STANDARD SUP TORQUE:
53 - 84 Nm (5.4 - 8.6 kgf·m. 39 - 62 Ibf·ft l

STATOR/CKP SENSOR REMOVA L!
INSTALLATION

ALTERNATORISTARTER CLUTCH

Remove the CKP sensor mou nt ing bolts.

Release the w ir e grommet off the alternator cov er.
Remove the th ree bolts a nd alte rnator slalor/CKP
senso r assem bly .

For bearing replacem ent (page 11-11}.

STATOR BOLTS

Apply Jod.lng agent

ro ri'e CKPseosc­
mOIJnrmg bo lt

mresas

Install the statorlCKP sensor assemb ly onto the
alte rna tor cover.
Apply seal ant to the w ir e grommet seal ing surface
and install the grommet into the cover groove
sec urelv.

Install and tigh ten Ihe stator mounting bolts to the
speci fied torque.

TORQUE; 10 Nm (1.0 kgf·m. 1lbl·hl

Install and t ighten th e CKP sensor m ounti ng bo lt s to
the speci f ied torque.

TORQUE:6 Nm 10.6 kgf·m . 4.3 Ibl ·h )

BEARING REPLACEMENT
Remove the stato r and CKP sensor (page 11-11).

Remove the driven pullev oil seal.
Drive the flywheel bearing out 01 the alt ernator
cover.

STATOR

FLYWHEE L BEARING

t::::ma BOLTS

CKP SENSOR

Oil SEAL
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ALTERNATOR/STARTER CLUTCH

Remove the torque limiter bearings in the alternator
and rear crankcase covers, using the special too ls.

TOOLS:
Bearing remover head, 10 mm
Remover shaft. 10 mm
Rem over weight

U.S.A. only too ls:
Bearing remover, 10 mm
Remover handle
Remove r weight

07936-GE00 200
07936-GE00100
0774 1-0010201

D7936-GEOOAOO
07936-37 10100
07936-37 1020A or
07936-3710200

Drive new bearings in with the monks tacing up .

Install the stator and CKP sensor (page 11-11).

ALTERNATOR COVER INSTALLATION

DRIVER

07749·0010000
07746 -0010300
07746-0040700

07749-0010000
07746 -0010700
07746-0040100

TOOLS:
Torque limiter bearing :

Driver
Att achment, 24 II: 26 mm
Pilot, 10 mm

Flywheel bearing :
Driver
Attachment. 42 II: 47 mm
Pilot, 30 mm

Blow through the oil passage in the alternator cover
with compressed air.
Clean the cover ma ting surfaces.

Apply molybdenum oil solution to the gear teeth
and splines.

Insta ll the reduct ion gear shah into the crankcase
and the reduction gear onto the gear shah.
Install the to rque limi ter .

Insta ll the two dowel pins and a new gasket.

~ GASKET

/
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ALTERNATOR/STARTER CLUTCH

TORQUE: 108 Nm (11.0 kgf ·m, 80 IbUt )

Ho ld the dr iven pulley using the special too l and
tight en the bolt .

PULLEY

07SMB-HM70100
TOOL:
Reco il pu ll ey holder

Connect the alte rna tor 5P {Natural) connecto r.

Insta ll the fo ll owing:

- reco il sta rte r (page 11-8)
- air cleaner ho uainq (page 6-41)
- engine guard (page 3-17)

Fill tho eng ine with recom mended oil {page 4-11l.

NOTE.

• The locat ion for the bolt w ith sealing washer is
marked D. on the cove r (inside of the recoil
sta rter ho using I.

App ly engine oil to the lips of a now oil seal, and
insta ll it into the altern ator cover unt il it is seated.

Carefully install the ettematcr cover.

Install the ten bolts wi th fo ur new scaling washers
and the clip stay, and tig hten them in a crisscross
pattern in seve ral steps.

Install the starter driven pulley, aligning the bosses
with the grooves in the crankshaft.

Coat a new D -ring with engine oil and install it onto
the pulley bolt.
A pply eng ine 011 to the pull ey bo lt th reads and seat­
ing surface, and install the bolt.

Ihf! C(lv{'r (stawr) /s
magner,ell1ly

il tl,m;I~(/ /0 1/'1' fly­
w/Jeel. be Cilrerul

no/to got ,l'l~II),ng

'.dU'11rt IJHlwfl,m
t"Mt' f)iffrS wf1f'n

mstililing.

ncote tile wires
pro;Ji:t"V

(pay .. 1-701
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07733·0020001 or
07933 ·3950000
(U.S.A . only)

ALTERNATOR/STARTER CLUTCH

FLYWHEELISTARTER CLUTCH
REMOVAL
Remove the rear cran kcase cover (page 12·5).

Remove the flywheel and starter driven gear using
the special tool.

TOOL:
Rotor puller

Rem ove the needle beari ng and thrust washer, and
the woodruff key.

STARTER CLUTCH DISASSEMBLY/
INSPECTION
Make sure that the starter driv en gea r turns crock­
wise smoothly and does nOI turn cou nt erclockwise.

Rem ove the driven gea r while turnin g it clockwise.

,
AOTOR PULLER

Remove the starter clutch assem bly from the fly ­
wh eel.

Ho ld the Ilvw heel wi th the special tool and rem ove
the starte r clutch bo lts (T 40).

TOOL:
Flywheel holder 07725-0040000 or

equivalent commer­
cially availa ble in
U.S.A.

FLYWHEE L
HOLDER

\
BOLTS
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ALTERNATORISTARTER CLUTCH

Remove the sp rag clutch trom th e clutch outer .

Check the clutch outer and sprag clutch for abnor­
mal wea r or damage. CLUTCH OUTER,.. SPRAG CLUTCH

Check the starter dr iven gea r teeth and needle bear­
ing fo r wear or dam age.

M easure driven gear boss 0.0.

SERVICE LIMIT: 51.61 mm (2.032 in )

STARTER CLUTCH ASSEMBLY
lubricate the sprag clutch wi th eng ine oil and install
it in to the clutch outer w ith the flanged side facing
the flywheel side.

TORQUE:30 Nm (3.1 kgf ·m . 22 Ibl ·h )

Apply locking agent to the starter clutch bolt
th reads. Insta ll th e flywheel onto th e d utch cuter
and the clu tch holts (140).

Ho ld the fl ywheel wi th the specia l tool and t ighten
the bolts.

TOOL:
Flyw heel holde r 07725- 0040000 or

equiva lent com m e r­
cia lly ava ilable in
U.S.A.

'4m
BOLTS
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ALTERNATORISTARTER CLUTCH ..DRIV[N GEARI ~:;:~::~, '., 4
Install th e starter drive n gear w hile tu rni n!l it clock ­
wi se.

INSTALLATION

07SM B-HM70100

Lubricate Ih e needle bearing with molybdenum oil
so lut ion. Install the washer and bearing onto the
crankshaft .

lns tan the woodruff key int o the key groove.

Clean any oil f rom the tapered por t ion of the crank­
shaft and f lywheellhoroughly .

Install the flywheel/sta rter driven gear by align ing ,
the key-way wit h the key on the crankshaft ,

Apply eng ine oil to the pulley bo lt threads and seal­
ing surface.
Install the starte r dr iven pulley, alig ning the bosses
wi th the grooves in the cranksha ft , and secure it
with th e bolt.

Hold the dr iven pulley using the speci al 1001 and
t ig ht e n the bo lt .

TOOL:
Recoil pull ev holder

TORQU E:108 N ·m (11.0 kgf·m. 80 IbUt!

Loosen the pu ll ey bolt. and remove the 1001. bolt
and driven pu ll ey.

Inslall the rear crankcase cover [paqe 12·7 ).

PULLEY HOl DER
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SUB-TRANSMISSION/GEARSHIFT LINKAGE

SYSTEM COMPONENTS

16 Nm (1.6 kqf-m, 12Ibf.ft)

12 Nm (1.2 kgf.m, 9lbf·ftj .".:;~

25 Nm (2.5 kqt-m. 18 tot-ttl
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SUB-TRANSMISSION/GEARSHIFT LINKAGE

SERVICE INFORMATION
GENERAL
• This section covers service of the sub-transmission and gearshift linkage (forward-reverse). These parts can be serviced

with the engine installed in the frame.
• Sub-transmission lubricating oil is fed through the oil passage in the rear crankcase cover. Clean the oil passage before

installing the crankcase co .....er.
• Be careful not to damage the crankcase and cover mating surfaces when servicing,
• For automatic transmission service {page 14-31.

SPECIFICATIONS
Unit mm (in)

ITEM I STANDARD SERVICE LIMIT
Shift fork !.D.

~ ~

-~

11.000 11.021 (0.4331- 0.4339) 11.04 W.435l
Claw thickness 4.93-- 5.00 (0.194 - 0,197) 4.5 (0.18)

-

, Shaft 0.0. 10.966 10.984 {O.4317 O.4324l 10.96 (0.431)
Reverse idle Collar 1.0. 13.000 13.034 (0.5118 0.5131) 13.05 (0.514)
gear I Shaft 0.0. 12.966 12.984 (0.5105 0.5112) 12.93 (0.509)

Collar-to-shaft clearance - 0.10 (0.004)

TORQUE VALUES

Gear selector lever pivot nut
Gear selector arm pinch bolt
Gear selector cable lock nut
Engine oil drain bolt

TOOLS

Remover weight
07741-0010201

or 07936-371020A or 07936-3710200
(U.S.A. Only)

Pilot. 25 mrn
07746-0040600

9 Nrn (0.9 kgf·m, 6.5 lbfft]
16 Non p.6 kqf-m. 12 lbf.ft].
26 Nm (2.7 kqt.m, 20 Ibf.ftj
25 Nm (2.5 kgf-m, 18 Ibf·ftl

Attachment, 37 x 40 mm
07746-0010200

~
~.

Driver
07749-0010000

Pilot, 17 mm
07746-0040400

Attachment, 28 x 30 mm
07946-1870100
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SUB-TRANSMISSION/GEARSHIFT LINKAGE

Remover handle
07936-3710100

TROUBLESHOOTING

Bearing remover, 17 mm
07936-3710300

NOTE:

• Be sure the gear position indicator is not blinking
(No drivetrain DTe) before checking the follow­
ing (page 14-3).

EKcessive shift shock or Abnormal noise when
shifting sub-transmission ID-N-RI

1. Shjft condition check

Check shift lever free play between the Neutral­
Drive and Neutral-Reverse.

Is the free play the same for each gear?

NO - Faulty 9Elarshift linkagE! (page 12-4).

YES - GOTO STEP 2.

2. Vehicle creep check

Start the engine.
Shift the sub-transmission in Drive position with
the brake applied.
Wait several seconds. Release the brake and
check the vehicle condition.

Does the vehicle creep?

YES - Perform the inspection "Vehicle creeps
when idling" on page 14-8 while apply­
ing the brake as same manner as above.

NO - Adjust the selector cable lpage 12-15}.

Hard to shift
• Bent shift fork claw
• Bent shift fork shaft
• Damaged shift drum guide groove
• Damaged shift fork guide pin
• Damaged gearshift spindle and drum teeth
• Damaged selector lever linkage
• Improperly adjusted selector cable
• Improperly installed gearshift spindle and drum

Transmission jumps out of gear
• Worn gear and shifter dogs
• Worn gear shifter groove
• Bent shift fork shaft
• Broken shift drum stopper arm
• Weak or broken stopper arm spring
• Damaged shift drum center plate
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SUB-TRANSMISSION /GEARSHIFT LINKAGE

REAR CRANKCASE COVER
REMOVAL
Remove th e foll owing:

- left front mud gua rd (page 3-8)
inner fende rs (page 3-9)
front center grille (page 3-10)

- center m ud guards (page 3-7)
eng ine side covers (page 3-17)

- engine guard (page 3-17)
- starter motor (page 22-6)

final drive/sub-frame assem hly (page 19·12)

Disconnect the front prope ller shaft from the output
shaft (page 8·6).

Disconnect the oil temperature sensor 2P (Black)
connector and gear posit ion swi tch 3P (Natural)
connecto r.

Release the gear pos ition switch wire trom the ,""""',,,"""""~1'
clamp on the cable hairier.

Sh ift the sub -transmission into neutral.

Remove the fo llowing:

- two cab le ho lde r bolts
- pinch bolt
- selector arm A

Release the gear positi on switch w ire from the wire
cli p on the oil filler pipe.

Remov e the bolts, gear po siti on swi tch and a -r ing .

Remove the following:

- al ternato r cover and reduct ion gears (page 11-9 )
- two pipe bol ts
- o il filler pipe and a -ring

- two 8-mm bolt s
- o il drain bo lt, seali ng washer and a -ring
- elev en 6-mm bolt s

side cover s la ys
- rear crankcase cov er
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SUB-TRANSMISSION/GEARSHIFT LINKAGE

two dowel pins
- oil joint collar and a-r;ngs
- gasket

BEARING REPLACEMENT

Press in a new bear ing until it is seated.

07936·3710300
07936-3710 100
0774 1-0010201 or
07936·371020A or
07936·3710200
(U.S,A. onlyl

07749-0010000
07746-0010200
01746·0040600

07749-0010000
07946-1870100
07745·0040600

For replacement of the bearings in the crankcase,
refe r to page 13-10.

OUTPUT SHAFT BEARING

Remove the ou tput shaft oil seal.

Press [he need le bearing out of the crankcase cove r.

TOOLS :
Driver
Attachment, 37 It 40 mm
Pilot. 25 mm

COUNTERSHAFT BEARING

Remove the bearing usmg the special tools.

TOOLS:
Bearing remover, 17 mm
Remover handle
Remover weight

TOOLS :
Driver
Attachment, 28 It 30 mm
Pilot, 25 mrn

Drive a new baa ring in with the sealed s ide facing
dow n.

TOOLS:
Driver
Attachment, 37 x 40 mm
Pilot , 17 mm

07749-0010000
07746·0010200
07746-0040400
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SUB-TRANSMISSION/GEARSHIFT LINKAGE

INSTALLATION
Blow through the oil passagl:l in the crankcase cover
with compressed air .
Clean the crankcase and cover mating surlaces.

Apply engine oil 10 the lips of new oil seals, and
ins tall them into th e crankcase COV!H un til they are
fu lly sealed .

ft, OIL SEAL

Coat new O-rings with engine oil and install them
into the joint co llar qrooves. Install the oil jo int col­
lar into the crankcase.

Insta ll the two dowel pins and a new gasket.

Make sure that the washers are insta lled on the out ­
put shaft, reverse id le shaft and gearshift spindle,
and that the shif t drum posi tion is neutral as shown
(sw itch p in groove is in positioned lengthw iseI.

s~
GASKET DOWEL PINS

-.
FILLER PIPE

6mm
BOLTS

Coat a new C-ring with engine oil and install it onto ;;;;;;;;==::;~;;:=::;;;;;;
the oil filler pipe.

Inst au the filler pipe wi th the two holts.

Insta ll a new sealing was her onto the drain bo lt.
Coal a new O-riny wi th engine oil and install it into
tho dra in bo lt groove.

Install the rear crankcase cover with the following
fasteners:

- eleven 6-mm bolts (with the side cove r stays)
- two a-mm bo lts
- oil drain bolt

Tig hten the bolts in a crissc ross pattern in several
steps.

TORQUE: Drain bol t : 25 Nm (2.5 kgf ·m, 18 IbU t )
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SUB-TRANSMISSION/GEARSHIFT LINKAGE

B,.. cil,~ful not to
di'JmiJge the sw,rd!
pm rl,JII119 Ins/tl il i/­

lion

ROtJle the wires
IJrO{JCl!y I(NJ!}(! f

70>

12-8

Coat a new a ·ring with engine oil and ins tall it into
the groove in the gear position switch.

Align the long end of the sw itch pin with fil e "N"
mark . Install the switch by aligning the swi tch pin
with the slot in the crank case cover.
Insta ll the bo lts and tighten it.

Insta ll the w ire clip into the slay of the fi ller pipe.

Insta ll the alternato r cover and reduc t ion gears
(page 11-121.

Insta ll the gear selector arm A by aligning the
groove wi th the wide tooth of the spindle. Install the
pinch bo lt Bnd tighten it.

TORQUE: 16 N m (1.6 kgf -m. 12 Ibf tt l

Secure the selector cable onto the eng ine with the
two cable holder bolts.

Route the gear pos ition swi tch w ire properly. secure
the wire w ith the damp on the cable holder.

Connect the oi l temperature sensor 2P (Black) con ­
nector and gear position switch 3P {Naturall can
nector.

Ad just the gear selector cabl e if necessary (page 12·
151.

Connect the front propeller shaft over the output
shaft {page B-lOl.

Insta ll the fo llowing :

- final drive/sub-frame assembly (page 19·271
- starter motor (page 22-111
- tmyine guard (paye 3· 171
- engine side cove rs (page 3-17)
- center mud guards (pa ge 3-7)

inner fenders (page 3-9)
Iront mud guard (page 3-81

- front center gr ille (page 3-101

Fill the enqiue with recommended oi l/page 4 101.

3P (NATU RAL) CONNE CTOR

/ "
;;/~ ~
Jl .~

,1, J q
. II ~"JJ, it!
.,~~ ('"'.-/

2P (BLAC K) '~O NNECTOR



SUB-TRANSMISSION/GEARSHIFT LINKAGE

SUB-TRANSMISSION
DISASSEMBLY
Remove the rear crankcase cover (page 12-5).

Remove the following :

- washer
- idle qear (25T)
- gear shaft and gear co ll ar {inner and outer)
- washer
- idle gear (16T)

The output shaft can be removed at th is time lpage
12·10).

Remove the following:

- shift fo rk shaft
- shift Ic rk
- countershatt assembly

Remove th e shift d rum while lifti ng the sto pper arm
with a screwdriver.

Rem ove the fo ll ow ing :

- washer
gearshift spind le
pivot boll
stopper arm
washer
ret urn spri ng
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SUB-TRANSMISSION/GEARSHIFT LINKAGE

- w asher
- out put shaft (while holding the driven gear)
- output driven gear

Remove the w ashers on the shaft ends with a
screwdriver and dis assemble the countershah.

INSPECTION
COUNTERSHAFT

OU TPUT SHAFT

Check th e gear dogs and teeth for abnormal wear or
damage.

Check th e gear shif ter for smooth operat ion.
Check th e gear shifter groove, dogs and splines for
abnormal wear or damage.

Check the counter shaft and bearings for abnorma l
wear or dama ge.

SHIFTER

c

COUNTER SHAFT

OUTPUT SHAFT

Check the gear Teeth and sp lines for abno rmal INti i'll

or damage.
Check the output sha ft for abno rm al w ear or dam­
age.
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SUB-TRANSMISSION/GEARSHIFT LINKAGE

REVERSE IDLE GEAR

Check th e gear teeth for abnorm al wear or damage.
Check the splines 01 t he gears and collar fo r abner­
ma l w ear or damage.

Check the gear shaft and colla r for abnormal wea r
or damage.

Measure each end of the gear collar I.D.

SERVICE LIMIT: 13.05 mm (0.514 in)

Measure the shaft 0 .0.

SERVICE LIMIT: 12 .93 mm (0.509 in l

Calcu late the colla r-to-shaft clea rance.

SERVICE LIMIT: 0.10 mm 10.004 in)

COLLAR

SHIFT FORK AND SHAFT

Chec k s hift fork guide pin for abno rmal wear or
dama ge.

Measure each shi ft for k claw thi ckness.

SERVICELIMIT: 4.5 mm 10.18 in l

Measure the shi ft fo rk 1.0 .

SERVICE LIMIT: 11.04 mm (0.435 in )

Measure the shift fork shaft 0 .0.

SERVICE LIMIT: 10.96 mm (0.431 in)

SHIFT DRUM

Replace the sh, ft Check the guide groove for abn orma l wea r or dam­
drum as an asse-n- age.

/ll y Check the drum center p late and shifter gear for
abnorma l wear or damage.

GEAR

GUIDE GROOVE

CENTER PLATE
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SUB-TRANSMISSION/GEARSHIFT LINKAGE

GEARSHIFT SPIN DLE

Check th e shifter gear and splines tor abnormal
wear or damage.

INSTALLATION
Apply locking agent to the pivot bo lt threa ds .
Install the spring, washer (between the crankcase
and arm) and stopper arm with the holl as sho w n
and t ighten the boll.

Install the snap ring into the spind le groove with the
chamfered edg e facing the crankcase co ver side GEAR
Insta ll th e shifter gear wilh the index line facing the
snap rin g, ali gni ng the w ide groove w ith the wide
loath.

Install the gearshift spin dle and rest it onto the stop­
per on Ihe crankcase.
Install the washer onto the spi ndle .

Apply eng ine oil to th e shi h drum guide qrc ovo.

Lift the sto pper arm and ins tall th e shift drum so th e
md ex line on tho sp indle shifter gear is ali gned
between the punch ma rks,

Turn the shift d rum clo ckwise and set it in neutral
posit ion so its groove posit ion is lengthwise.
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SUB-TRANSMISSION/GEARSHIFT LINKAGE

Ap ply eng ine oil to the bearings. gear teeth and slid ­
ing areas.
Assemble the countershaft.

~ : Beari ngs . Gear tee th and
Sliding areas

BEARING (20 x 24 x 13)

BEARING (20 x 24 x 11)

WASH\ ~\Q)~ LOCK WASHER

GEAR SHIFTER ~\ ~tJ",
\

~\l REVERSE GEAR
W AS HER ~

""_~ BEARING (20 x 24 , 111

\&}J~;J
)'<,J..-...o::::.

LOCK WASHER - _

OUTPUT DRIVE GEAR

TIIP O,j/nur shllir Install the cnuntershaft assembly by engaging the
nJilV be mSfi!lied splines.

cetoo insrililmg the
coun /erS/la ' r /pa!JQ

/2-131

App ly engi ne ollto the fork shaft ou ter surface.

Bf'fore I11srill/ilItOO, Insta ll the shift fork into the gear shi fter groove and
bE> surt! Ihat th., dru m guide groove.

sw'rd! pm grooytl In Insert the fork shaft through the lork and install it
ti,e shd; anun IS in to the crankcase.

lengrn wisea.~

shown eoove

Ap ply engine oil to Ihe gear teeth and set th e output
driven gear into the crankcase.
Insert the output shaft through the drive n gear and
install it into the crankcase.

Inst all the w asher.

OUTPU T SHAFT
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SUB·TRANSMISSION/GEARSHIFT LINKAGE

Install the gear shah with the washer in to the crank­
case.

Install the id le year (16T) onto the gear collar and
install them onto the gear shaft.

Install the idle gear (2STI and washer.

Install the rear crankcase cover (page' 2·5) .

GEAR SELECTOR LEVER LINKAGE
DISASSEMBLY
Remove the fuel tank Ipeqe 6-39).

Loosen the pivot nut and remove the following :

return spring
- pinch bolt
- selector arm 8
- lever/shah assembly \lrom the pivot pipe)

Remove the p ivot nut and bolt 10 sepa rate the selec ­
tor leve r from the pivot shalt .

ASSEMBLY

PIVOT NUT
AND BOLT

Bf/I{Jrf/ InSf(llImg

mar; rhe- splm!' or
theShoJI! os sro

Soll'llC POSI/lOO \wth

tre punch fTlll1k 10

",rtU:Ht., rn.. al'!1',ing
pamr tor msraUmg
i " e sooctor arm.

12-14

Apply 9""Ia58 to the pivot bolt qroove.

tnstett the selec tor leve r into the pivot shaft With the
pivot bolt and nut so the guide rod is facing toward
the punch mark on the shah bottom.

Instal l the leve r/shah assembly while selling the
guide rod into the selec to r gate slo t.



SUB·TRANSMISSION/GEARSHIFT LINKAGE

Install the arm B by aligning the slit wi th the m ark
(punc h mark] .

Install the pinch bol t and t ighten it.

TORQUE: 16 Nm (1.6 kgf.m. 12 IbUt)

Tigh ten the p iv ot nut .

TORQUE: 9 N-m (0.9 kgf ·m . 6.5 IbUt)

Install the return spring in th e direction as show n.

Apply grease to the gate groove.

Check the selecto r lever for smooth operat ion.
Ad just the selector cable if necessary (page 12-15).

Install the fu el tank (page 6-39).

SELECTOR CABLE ADJUSTMENT
Remove the followi ng:

- fuel ta nk a nd head guard plate (page 6-39).
- left e ng ine s ide cover (pa ge 3-17)

Loo sen the cable lock nuts full y.
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SUB·TRANSMISSION/GEARSHIFT LINKAGE

rum tht' ,gnlfron Operate the selector lever seve ral t imes and shift
sw,rcfl ON ;ma the sub-t ransmission into neutral.

cl,..c> thaI rllf:'j nf:'ll....

Iral mdlCator comes

lJ,,"II!I'8/1f1lf1

Make sure thai the selector arm A stops at the cen­
ter (neutral) po sition when setting the gu ide rod 01
the lever into the cen ter (neutraf} groove In the
se lector gale.

Turn one of the lock nu ts until it to uches the cable
holder w h ile holdi ng the cable . Then, tu rn the oth er
nul in the same manner.
Be sure the nuts are seated on thl;l cable hol der and
tighten them togethe r to sec ure the cable.

TORaUE: 26 N -m 12.7 kgfrn. 20 Ib' -tt l

Check that the selector lever operates properly .

Install the foll ow ing:

- left engine side cover {page 3-171
- head gua rd p late and fuel tank (page 6-39).
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13. CRANKCASE/CRANKSHAFT/BALANCER

SYSTEM COMPONENTS ..· ···· · ····.. 13-2 CRANKSHAFT · · ·..· ·13-7

SERVICE INFORMATION 13-3 CRANKCASE BEARING
REPLACEMENT · ·13·10

TROUBLESHOOTING 13-5
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CRANKCASE SEPARATION 13-6
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CRANKCASE/CRANKSHAFT/BALANCER

SYSTEM COMPONENTS

13-2
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CRANKCASE/CRANKSHAFT/BALANCER

SERVICE INFORMATION
GENERAL
• The crankcase halves must be separated to service tile crankshaft and AJT (mainshaft and 2nd/3rd shift clutch

Iccuntershattf]. To service these parts, the engine must be removed from the frame {page B-2l.
• For Arr service (page 14-2).
• Be careful not to damage the crankcase mating surfaces when servicing.

SPECIFICATIONS
Unit' mm On)

ITEM STANDARD SERVICE LIMIT
Crankshaft Runout 0.05 (O.D02) 0.15 (0,059)

BiJ' e_n~ side Clearance 0.05 0.65 (0.002 0.0261 0.810.031
Big end radial clearance 0.006 0.018 (0.0002 O.OOOl) 0.05 (O.D02l

TOOLS

Remover weight
07741-001 0201

Attachment, 37 x 40 mm
07746-0010200

Attachment, 42 x 47 mm
07746-0010300

or 07936-371020A or 07936-3710200
(U.S.A. only)

Attachment, 52 x 55 mm
07746-0010400

Attachment, 62 x 68 mm
07746-0010500

Attachment, 20 mm I.D.
07746-0020400

Pilot, 17 mm
07746-0040400

Pilot, 20 mm
07746-0040500

Pilot, 35 mm
07746-0040800

M
~I
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CRANKCASE/CRANKSHAFT/BALANCER

Pilot, 40 mm
07746-0040900

Pilot, 28 mm
07746-0041100

Driver
07149-0010000

Remover handle
07936-3710100

Assembly shaft
07965-VM00200

Ball joint removerlinstaller
07WMF-HN00100

./

13-4

Bearing remover, 17 mm
07936-3710300

Threaded adaptor
07965·VM00300

or 07931-KF00200 (U.S.A. only)

Assembly collar spacer
07AMF-HM8A1QO (U,S.A. only)

Bearing remover, 20 mrn
071.136-3710600

Attachment, 78 x 90 mm
07',3AD·SD40101

Assembly collar
07Ms-VM00100



TROUBLESHOOTING
Excessive engine noise
• Worn or damaged connecting rod bearing
• Worn crankshaft main journal bearing
• Worn connecting rod small end
• Worn balancer bearing
• Worn, seized or chipped transmission gear
• Worn transmission bearings

Abnormal vibration
• Improper balancer timing

CRANKCASE/CRANKSHAFT/BALANCER
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CRANKCASE/CRANKSHAFT/BALANCER

CRANKCASE SEPARATION
Remove the fo llowing:

engine (page 8·2)
cy linder and pisto n (page 10-4 )
sub-transmission/gearshi ft lin kage tc ace 12-9)
flyw heel fstarter clu tch (page 11-14)
torque converter (page 14·601
1st shift clut ch (page 14 -62)
o il pump (page 5-5)
cam chai n
oi l pump drive chain

- pivot bolt
cam cha in tensioner and collin

Tht? cre-ncese t"ms Remove the nine fear crankcase bo lts.
are loosened In a

cnssaoss (l<lrlerfl

,n seversl steps

Remove the five trent crankcase bolts.

Place the crankcase assem bly wit h the rear crank­
case down.

CAM CHAIN

BOLTS

Do not PlY file
Cf illl l;C8SP IIfli1lt

w'fh /I .5crpw(/nv..,

13-6

Remove th e front crankcase w hile lapp ing if at say­
erattocauons w ith a soh hammer.

Remove the foll owing:

- cran kshaft bearing inner race
two dowel p ins
o il jo int co llar and O-ri ngs



CRANKCASE/CRANKSHAFT/BALANCER

Remove th e oil str ainers.

Clean each stra iner screen thoroughly.

InS/illi thtl wI tam: Install the stra iners properly as show n.
strainer with /fie

/1M ocae f,1c,n{J /fie
cril"~CdSf'

CRANKSHAFT
REMOVAL
Separate th e crankcase (poge 13-61.

Remove the follow ing:

- o il strainers {page 13·71
- mainshaft and countershaft

For AIT service, see (page 14-64).

Be careful nor to Remove the crankshaft and balancer from the rear
dimJa{Je the crank· crankcase using a hydraulic press . Be sure to hold

casemallllgsur- the crankshaft and balancer while pressing them
rece ,mdcran~snatt out of the crankcase.

assemblv

Remove cran kshaft bearing usi ng a bearing puller
with a suitable protector.

NOTE.
• Always replace the rear cranksha ft bearing with a

new one w henever the cranksha ft is removed.

M AINSHAFT COUNTERSHA FT

PROTECTOR
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CRANKCASE/CRANKSHAFT/BALANCER

INSPECTION
Set the cranks haft in a stand or v-blocks end mea ­
sure the runout using a dia l indicator.

SERVICE LIMIT: 0 .15 mm 10.059 in)

Measure the side clearance between the connecting
rod big end and crank weight w ith a teeter gauye.

SERVICE LIM IT: 0.8 mm (0.03 in )

Measur e the rad ial clearance at th e connecting rod
big end in an X and Y di rections.

SERVICE LIMI T: 0.05 mm (0.002 in )

Check the balancer gAar fnr wea r or damage.
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CRANKCASE/CRANKSHAFT/BALANCER

CRANKSHAFT AND BALANCER
INSTALLATION

Assemble the specia l tools onto the crankshaft .

For other bearing rep laceme nt in the crankcase
ha lves. see page 13·10.

Engage the crankshaft and balancer by aligning the
index lines on the sides of the balan cer drive and
driven qears as show n, and install them togeth er
into th e rear crankcase.

DRIVER

REMOVER/INSTALLER

07749-0010000
07GAD·SD40101
07746-0040900

Driver
Att achment. 78 II 90 mm
Pilot . 40 mm

Apply eng ine o il to a new rear c rankshaft bearing.
Drive the crankshaft bear ing into the rear cran kcase
with the marking side facing up .

TOOLS;

Draw the crankshaft into the bearing inn er race by
turn ing the assembly shaft w hile ho ld ing the shaft
nut.

Be careful nor 10 rer
th& COfll1ectmg rod

press ilga lf1Sf fil e
crankcase maring

surface wtule draw ­
mg

TOOLS:
Ball jo int removerlinst all er
Attachment, 20 mm 1.0 .
Assembl y shaft
Threaded adapte r
U.S.A. on ly :
Puller shaft
Spec ial nut
Threaded adapter
Assembly coltar
Assembl y collar spacer

07WMF·HN00100
07746-0020400
07965·VM00200
07965-VM00300

0793 1-ME40 10B
0793 1-HB3020A
0793 1·KF00200
07965-VM00100
07AM F·H N8A 100

ATIACHM ENT

SHAFT

ADAPTER

After in stalling the crankshaft in, ma ke sure the
index line on the crank weight is ali gned between
the index lines on the balancer dr iven gear .
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Mainshaft Bearing;
Beari ng remover, 20 mm
Remover handle
Remover weight

CRANKCASE/CRANKSHAFT/BALANCER

Insta ll the mainshaft and counlershaft assemblies
as a set int o the rear crankcase.

Insta ll the o il strainers (page 13·7).

Assemble the crank case halves {pa ge 13-12},

CRANKCASE BEARING REPLACEMENT
REAR CRANKCASE
Rem ove the balancer, mainshaft and shift r1rum
bearings wit h the special too ls.

TOOLS:
Balancer and Shift Drum Bearings:
Beari ng remover, 17 mm 07936-3710300
Remover hand le 07936·3710100
Rem over weight 07741-0010201 or

07936·371020A or
07936-37 10200
(U .S.A . only)

07936-3710600
07936-3710100
07741.aOl02010r
07936-371020A or
079 36-3710200
(U.S.A. only )

Drive the countershaft and output shaft bearings
ou t of the rear crankcase.

13-10
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COUNTER $HAFT BEARING. .

MAINSHAFT BEARING

BALANCER BEARING
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CRANKCASE/CRANKSHAFT/BALANCER

Balan cer and Shift Drum Bearing
Driver 07749-0010000
Attachment, 37 )( 40 mm 07746-0010200
Pilot, 17 mm 07746-0040400

-

07749·0010000
07746-0010300
07746·0040500

07749-0010000
07746-0010400
07746-004'100

Countershaft Bearing
Driver
Attachm ent, 52 x 55 mm
Pilot, 28 mm

Apply eng ine oil to new bea rings.
Drive the bearings in with the mark s facing up .

The mil lnshaft bear- TOOLS :
mg is Insfalled IWh Mainshaft Bearing
tfle eoeeaeoo tee- Driver

mg dnwn Attachment, 42 x 47 mm
Pilot, 20 mm

Output Shaft Bearing
Driver
Attachment, 62 It 68 mm
Pilot, 28 mm

07749-0010000
07746-0010500
07746·0041 100

FRONT CRANKCASE

07936·3710300
07936·3710100
07741·0010201 or
07936-371020A or
07936-3710200
(U.S.A. onlyl

and cou ote rsbaft bea rings

Countershaft Bearing :
Bearing remove r, 20 mm
Remover handle
Remover weight

Remove the balancer
w ith the special tools.

TOOLS:
Balancer Bearing:
Beari ng rem over, 17 mm
Rem over ha nd le
Remover w eight

07936-3710600
07936·3710100
07741·0010201 or
07936·37 1020A or
07936-3710200
(U.S.A. only)

Rem ove the oi l feed pipe o il seal.

Dri ve the mainshaft and crankshaft bearings ou t of
the front crankcase.

Apply engine oil to the lips of a new feed pipe oil
seal. Install the oi l seal w ith the f lat side facing the
cra nkcase until it is fully seated .

COUNTEASHAFT BEARING. .
MAINS HAFT BEARING .

BALAN CER BEARING
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CRANKCASE/CRANKSHAFT/BALANCER

07749-0010000
07746·0010300
07746-0040500

07149-0010000
07GAO-$ 0 4Ql 01

07749,0010000
01746·0010500
07746-0040800

Apply engine oil 10 new bearings.
Drive the bearings in with the marks facing up,

TOOLS:
Mainshaft Bearing
Driver
Attachment, 62 x 68 mm
Pilot, 35 mm

Crankshaft Bearing
Driver
Att achment, 78 II: 90 m m

tro couniasren Countershaft Bearing
OOHl"'Y IS '''SIll/led Driver

WI/h me sea!eet Anachment. 42 x 47 mm
sode fJcmg down . Pilot, 20 mm

Balancer Bearing
Dri ver
Attachment, 37 x 40 mm
Pilot, 17 mm

07749-0010000
07746·0010200
07746-0040400

CRANKCASE ASSEMBLY
Befo re install ing the front crankcase cover, make
sure th e gear side surfaces (C1 and M 1 gears) of the
cou ntershaft and mainshaft are f lush.

Clean thA front and rear crankcase mating surtsces
thoroughly. being careful not to dam age them.
Blow through the oil passages in the crankcases
wi th compressed air .

COCIt new O-rings with engine oil and insta ll them
into the joint cotter qroovcs. Install the o il joint col ­
lar into the crankcase.

MAINSHAFT-, COUN TERSHAFT
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CRANKCASE/CRANKSHAFT/BALANCER

DOWEL PINS
Install the two dowel pins.

Install the bearing inn er race onto the crankshaft
with the flange side facing in .

Insta ll the front crankcase over the rear crankcase.
aligni ng the oil strainer pipe w ith the pipe hole.

Install the five front crankcase bolts.

Check that the mainshaft and cran kshaft turns
smoothly and quietly .

Install the nine rear crankcase bolts.

Tighten all the crankcase bolt s in a crisscross pat ­
tern in seve ral steps .

MaA~su/€ tbe mst- App ly liquid sealant {Th ree Bond 1215 or equiva- ,----­
rng soitscces evenl" lent! to the mati ng surface of the Iront crankcase .
tooat. /flat mere IS

no clearance
Oefwe..n tht' cases
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CRANKCASE/CRANKSHAFT/BALANCER

Apply locking agent to the threads of the tens ioncr
pivot bolt .
Insta ll the cam chain tenst oner and pivot collar with
the flange side altha co llar facing to the crankcase.

Install and tighten the cam chain tension er pivot
boll .

Install the oil pump drive and cam chains onto th e
crankshatt.

Install the following :

- oil pump (page 5-11)
, st shift clutch and torque converter (page 14-72)
flywheel/starter clutch (page 11·16)
sub-transmissionJgearshift linkage (page 12-12)
cylinder and piston (page 10-8)
engine (page 8-8)

13-14
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DRIVETRAIN SYSTEM

SYSTEM COMPONENTS

108 Nm (11.0 kgf·m, 80 Ibf.ftl

'08N·m(".0kgf·m.80Ibf·ftl 4

14 Nm (1.4 kgf-m. 10 Ibf.ft)

(

21 N·m (2.1 kgf·m, 15 lbf·ft)
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DRIVETRAIN SYSTEM

SERVICE INFORMATION
GENERAL
• This "Drivetrain System" section covers service of the electrical system of the Aff (Automatic Trensmiasion), selectable

4WD system and the mechanical system ofthe AlT.
• Refer to "Front driving mechanism" for the front final clutch service (page 18·14).
• Refer to "Technical Features" for the control and function of each components by the PCM (page 2-7).
• 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.
• A faulty drivetrain system is often related to poorly connected or corroded connectors. Check those connections before

proceeding.
• Read "Drivetrain Troubleshooting information" carefully, and inspect and troubleshoot the drivetrain system according

to the DTC. Observe each step of the procedures one by one. Note the DTC and probable faulty part before starting
diagnosis and troubleshooting.

• The PCM may be damaged if dropped, Also, if a connector is disconnected when current is flowing, the excessive volt­
age may damage the PCM Always turn off the ignition switch before servicing.

• The drive mode (2WD or 4WD) is changed electrically by operating front final clutch with the 2WD/4WD select switch.
• The torque converter and tst shift clutch can be serviced with the engine installed in the frame. To service the mainshaft

and 2nd/3rd shift clutch (countershatn, the crankcase halves must be separated. For crankcase separation and assembly
(page 13-6).

• For sub-transmtsstcn (Forward-Neutral-Reverselservice {page 12-2).
• The engine oil is used for AfT oil. For lubrication system service (oil pump and oil cooler) (page 5-2).
• AfT and lubricating oil is fed through the oil passage in the front crankcase cover. Clean the oil passages before install-

ing the crankcase cover.
• Be careful not to damage the crankcase and cover mating surfaces when servicing.
• Replace the torque converter as an assembly, when it is faulty.

For Drivetrain System Troubleshooting

The PCM (powertrain Control Module} is integrated with the ECM (Engine Control Module), the TCM (Transmission Control
Module) and the selectable 4WD system control. Therefore some detection items that are shared in the PGM-FI and driv­
etrain system and they may affect the operation of both systems.

Before starting any troubleshooting, check the items as follows and refer to the appropriate troubleshooting.

1. MIL blinks or DTC-for the Fuel system (page 6-13).
2. Gear position indicator blinks, 4WD indicator or DTe for the Drivetrain system (page 14-20),
3. Symptom of the AIT and selectable 4WD system operation (page 14-6).

Refer to "PGM-Fl Troubleshooting Information" for the general troubleshooting information (page 6-13).

SPECIFICATIONS
Unit· mm (in)

ITEM STANDARD SERVICE LIMIT
Oil pressure line 785 kPa (8.0 kgf/cm , 114 psi)
at 5,000 rpm tst. 2nd and 3rd clutch 785 kPa (8.0 kgf/cm l , 114 psi)

, (min-I)
Shift 'Clutch ~~itial clearance 1-~.7 0.9 (0.03 0.04)
(1st, 2nd and Disc thickness 1.88 2.00 (0.074 0.079\ worn out lining
3rd) Plate thickness 1.95- 2.05 (0.077 0.081)

-
discoloration

-
Return spring free length 33.8l1.33l 31.6 (1.25)

TORQUE VALUES

Oil pass bolt
Primary driven gear lock nut

Stator shaft inner collar stopper pin
Torque converter lock nut

Oil feed pipe setting cap

18 Nrn (1.8 kgf·m, 131bHt)
108 N-m m.o kpf-m, 80 lbf-ft]

14 Nm (1.4 kqf.m, 10 lhf.tt)
108 te-rn {11.0kqf-m, 80 lbt.ft]

21 Nrn (2.1 kqf-rn, 15Ibf.ft)

Lock nut: replace with a new one.
Apply engine oil to the threads and seating
surface. Stake.
Apply locking agent to the threads.
Lock nut: replace with a new one.
Apply engine oil to the threads and seating
surface. Stake.
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DRIVETRAIN SYSTEM

TOOLS

Pressure gauge set
07406-0020005

Or Q7ZMJ-HN2A100 and 07AMJ·
HNBA100 (U.S.A. only)
Pifot, 17 mm
07746-0040400

Bearing remover weight
07741-0010201

or 07936-371020A or 07936-3710200
(U.S.A. only)
Pilot, 25 mm
07746-0040600

Attachment, 42 x 47 mm
07746·0010300

Driver
07749·0010000

Puller, 35 x to mm
07933-HA80000

Bearing remover il;:;""d"'le,------1-lclearing remover, 17 mm
07936-3710100 <i7936-3710300

or 07933-HB3000A (U,S.A. on"'y,,I--t-e;;;=========--+-,o=====;o---------1
Compressor bolt assembly'
07GAE-PG40200

Or 07GAE-PG4020A (U.S.A. only"I_---' ~ _'___. _
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SCS connector
070PZ-ZY30100

HDS pocket tester
TDS 3557"0112-01 (U.S.A. only)

DRIVETRAIN SYSTEM

Test probe
07ZAJ-RDJA110
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DRIVETRAIN SYSTEM

SYMPTOM TROUBLESHOOTING
GENERAL INFORMATION

• Short circuit
in the Ole
related wire

• Combination
meter cir cuit

• Engine oil
level (page 4­
10)

• Oil pressure
(paye 14·12)

Shift control failure

Gear position indi ­
cator indicates
"- - " and M il is
stays ON at all (No
DTC sell

Gear position indi­
cator indicates "- "
bu t no DTC set

If the ATV has any AfT trouble, check the OTG or gear position indicator blinkin!l. refer 10 the DTG indax
and begin the aooroonate troubleshooting procedure (page 14 24)

If there are no OTe stored in the PCM memory, do the troubleshooting as following symptom and then
inspect the oil pressure and diagnose according to the troubleshootinq chart (pags 14·141.

r----"Symptom Diagnosis procedure Also check tor
- Acceleration con - Refer to the following symptom troubJes'1Qoring • Engine oil

trot fai lure {paqe 14-6): Iev el (page 4-
• Vehicle does not accelerate 10)
• Excess! ve starting shock • Oil pressure
• Vehicle creeps [vehicle does not stop) when id ling (page 14-12)
• Driving power falls off when ar.celeraling jinsutfi- • Emergency

cient engine brakel valve
• Engine stalls when accel erating
Refer to the following symptom troublesnootinq
(page 14-91:
• AfT does not shift
• When shi fting in the AUTO tautomatul mode.

excessive shift shock, engine rpm (mi 'l) I rises or
driving power falls otf

Reforto the following symptom trouhleshooting
(page 14-10):
• AJT does no t shift
• Gear position indicator displays H __H and drive

mode indicator k E SP~ stays on
Check the DlC circuit (Brown/red wi re) tor short cir ­
cuit.

STARTING CONTROL FAILURE
Vehicle Does Not Accelerate

1. AfT Clutch Pressure Control Solenoid Operation
So und Check

Put the gear selector lever in the Drive or
Reverse position.
Check for a "chck" sound from the AfT crutch
pressure contro l solenoid when the ignition
swi tch is ON.

Is there sound?

NO - GO TO STEP 2.

YES - GO TO STEP 3.
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2. AfT Clutch Pressure Cont ro l So leno id Operat ion
Chee k

Remove the valve body cover (pag e 14-47).

Disconnect th e NT dutch pressu re control so le­
note 2P lBlack) connector ,
Connect a 12 V batte ry to the solenoid terminals .

It shou ld operate (sounds) w hen the battery is ~::::lr.~~
connected . a
Does the solenoid operate?

NO - Fault y AfT clut ch pressure control sole-
ncid.

YES - Test-r ide the vehicle and check the gear
position ind icato r (page 14-44 l.

3. Veh icle Test-tiding

Accelerate the vehi cle with the mode select
switch a l ESP. Check the acceleration pertor ­
manee with the transmission in the 2nd and 3rd
ranges.

Does the vehicle acce lerate with the transmis­
sion in 2nd and 3rd l

YES - Faulty 'l st sh ift clutch system (page 14­
661

NO - Hydraul ic cir cuit malfunction is the
likely cause. Check the oi l pressure
(page 14·12).

Excessive Acceleration Shock

1. Ve hicle Test-riding

Accele rate tne vehi cle with the mode select
swi tch at ESP. Check for accele ration shock w ith
the transmission in the 2nd and 3rd ranges.

Is there acceleration shock with the transmis­
sion in 2nd and 3rd7

NO - Faulty 1st shi ft clutch system (page 14-
661

YES - Hydraulic cir cuit ma lfunction is the
li kely cause. Check the oil pressure
(page 14-12).

DRIVETRAIN SYSTEM

14-7



DRIVETRAIN SYSTEM

Vehicle Creeps (vehicle does not stop) Wh en Idli ng

1. Vehicle Test·ridi ng

NOTE.
• Be sure the eme rgen cy valve is not active,

that the stopper boll is secu red wi th the lock
plate as shown. If it is tu rned all th e wa y in
(active ). th e t rans m issi on will be fixed in 2nd
range and the vehicle creeps w hen id li ng . For
emergency valve infor mat ion lpage 14-47).

Start the engine and shih the sub-tra nsmission
in drive pos it ion w ith the mode select sw itch at
ESP. Check the ecceteraucn performance (creep)
with the tran sm ission in the 2nd and Jrd mngcs .

Does th e vehicle creep with the trsnsmission in
2nd and 3rd?

NO - Faulty tst shitt clutch sys tem lpage 14·
661

YES - Hydrau lic ci rcui t malfunction is the
li kely cause . Check the oil pressure
{page 14·12).

li

\ f@

OJ-,
STOPPER 1l0L T •

LOCK PLATE

, .

Driving Pow er Fall s Off When Accelerating
(insuff icient engine brake)

1. AfT Clutch Pressure Cont ro l Solenoid Operat ion
Sound Check

Put the gear selector lever in the Dr ive or
Rever se pos ition.
Check for a " cl ick" sound from Ih e AfT clutch
pressure control solenoid when the ignit ion
sw itch is ON.

Is ther e sound ?

NO - GO TO STEP 2.

YES - GO TO STEP 3.

2. AfT Clutc h Pressure Control Solenoid DP6ration
Check

Remove th e valve body cover lpage 14-471.

Disconnect {he AfT clutch pressure comro ! sole­
noid 2P {Black) connector.
Con nect a 12 V battery to the soleno id te rminals.
It should operate w hen th e batte ry is connec ted.

Does the soleno id opera te?

NO - Faulty AfT dutch press ure con trol sole -
noid .

YES - Test -rid e the veh icle and check the geM
position Indicator (page 14·20).

14-8



3. Ve hicle Tes t- riding

Test-ride the veh icle wit h th e mo de select switch
at ESP.
Check for eng ine braking w ith the transmissio n
in the 2nd and 3rd ranges.

Is there engine braking with th e transmission in
Bny f ange ex.cept 1s t?

YES - Faulty 151 shift clutch system (page 14­
661

NO - Hydrau lic circuit ma lfunct ion is the
li kely cause. Check the oil pressure
(page 14-12).

Engin e Stalls Wh en Accelerating

1. Vehicl e Creep Check

NOTE:
• Perform this test after engine idle speed

inspe ct ion (page 6·55).

Start the engine .
Shif t the sub-t ransmissio n in dr ive pos it ion wi th
the brake applied .
Wail seve ral se conds. Release the brake and
check the vehicle cond it ion.

Does the vehicte creep?

YES - Perform the inspecti on " Vehicle creep s
when j dl in g ~ on while applyi ng the
brake in the sam e manner as above
(page 14-8).

NO - Hydraulic circuit mal fun ction is the
l ikely cause . Check the oil pressure
(page 14-12).

SHIFT CONTROL FAILURE
AI T Does Not Shift

1. Vehicle Test .rid ing

Test -ride the veh icle with the mode select switch
at ESP. Check that it shifts to each rango.

Does the vehicle shi ft?

YES _ . Fau lty thrott le pos it ion sensor sys ­
tem. Check the installation condition
(page 6-43).

• Fau lty VS senso r system. Check the
install ation condi tio n (page 18-30).

NO - GO TO STEP 2.

2. Shift So lenoid Valve Operation Check

Disconnect the shift solen oid valve 2P (Black)
and 2P (Bro w nl connectors. Connect a 12 V bat­
tery to each so lenoid term inals.
It should ope rat e (sounds) w hen the battery is
conn ected.

Does the so lenoid valves operst8?

NO - Faulty shift solenoid valve A and/or B-

YES - Hyd raul ic circuit ma lfunction is likely
cause . Check th e oil p ressu re (page 14­
12).

DRIVETRAIN SYSTEM
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NO
YES

DRIVETRAIN SYSTEM

When Shifting in the AUTO (automaticl Mod e.
Excessive Shift Shock, Engine rpm (min ' I Rises or
Driving Power Falls Off

1. Vehicle Test -riding

Test -ride the veh icle w ith the m ode selec t sw it ch
at ESP. Chec k above symptoms when sh ifting
with the ESP shift switch.

Art' rhtml repeated s ym ptoms?

YES _ . Faulty th ro ttle posi tion sensor sy s­
tem. Check the installation cond it ion
(pa ge 6-43).

• Faulty VS sensor system. Check the
installat ion conn it ion (page 18-30),

NO - Hydraulic circ uit ma lfunction is likely
cause . Check the oil pressure (page 14­
12).

"- -" GEAR POSITION INDICATOR
INDICATE BUT NO DTC SET
All Does Not Shift

1. Shift Solenoid Valve Inspection When Shift ing
to .., "

Put the ge arshi ft lever in " D ~ (d ri ve) and turn the
dr ive m ode select switch to " ESP",
Shi ft the trensrmssion in to " t " [first gear) wi th
th e gearshih switch and check shih solenoid
valve A

Does Shih Solenoid Valve A Operate?

NO - Faul ty sh ih soleno id valve A.

YES - GO TO STEP2.

2. Shift Solenoid Va lve Insp ection When Shifting
to g2-

Shi h the transmission into " Z" (second gea r)
with the gea rshih sw itch and check shift so le­
noi d valves A and B.

Do Shift Solenoid Valves A Of B Operate?

- GO TO STEP3.

- • Faulty shift solenoid val ve A
• Faulty shift solenoi d val ve B.

3. Shift So lenoid Valve Inspaction When Shifting
to -3-

Shi ft th e t ransm ission into ~3~ (third gear) with
the gearshift switch and check shilt solenoid
valve B.

Does Shih Solenoid Valve B Operate?

NO - Faulty shi ft sole noi d va lve B.

YES - No problem (Tem porary Failu re].
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DRIVETRAIN SYSTEM

Seal the PCM
CVWteelO1 wi lli
tape to prevent

d,rr and oil from
pnlfmng thl'

connector sner
disconnecting

ti,t} 33P
connector.

GEAR POSITION INDICATOR DISPLAYS » : .:« AND
DRIVE MODE INDICATOR " ESP'" STAYS ON

t . PCM Connector Inspect ion

Turn the ignit ion switch OFF.
Remove the steering cover (page 3-51.

Discon nect the peM 33P connectors.
Check the connecto r for loose contacts or cor­
roded terminals.

Is the connector in good condition?

NO - Loose or poorly connected peM 33P
connectors.

YES - GO TO STEP 2.

2. Combinat ion Met er Connector Inspection

Remove the com bination meter 14P (Gray) con ­
nector and disc onnect it.
Check the connector for loose contacts or cor.
roded terminals.

Is the connector in good condition ?

NO - Loose or poorl y connected combi nation
meter 14P (Gray l con nector.

YES - GO TO STEP 3.

COMBINATION METER 14 P (GRAY )
CONNECTOR (Wire side of male term inal)

~• 'T I " ,~ Q}- P,8~ ~: • a~

P" -,11t~:':i~
" ~ CONNECTOR

'---t+' lWire side of
'g' , fem ale

'--~-'-<Jr terminal)

3, LCD Une Open Circu it Inspecti on

Check th e LCD w ires for cont inu ity between the ,-------------------,
combinat ion m eter and peM connecto rs termi­
nals.

Is there continuity?

NO _ . Open circuit in the Pink/bl ue wire.
• Open circuit in the Blue/w h ite w ir e.
• Open circu it in the Light b lue wire.
• Open circui t in the Blue w i re.
• Open circu it in the Orange w ire.

YES - GO TO STEP 4.

Be cd/ell!1 no t
10 oena the

connector
/errlllMls
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B"

COM BINAT ION METER 14P (GRA Yl
CONNECTOR (Wi re side of male !tll m inal)

DRIVETRAIN SYSTEM

4. LCD Short Circuit Inspection

Check the LCD w ir es for continuity between the r
combi nation meter connector termin als of the
w ire harness side and ground.

Is there continuitVi'

YES _ . Short circuit in the PinkJblutl wire.
• Short ci rcuit in the Bluetwhite wire.
• Short circuit in the Lig ht blue wire.
• Short ci rcuit in the Blue w ire.
• Short circuit in the Orange w ire.

NO - GO TO STEP 5.

a

[
~ PIBU

[ BIJIW

Q ~)ep
lb1
~ Q

Wtlen
co nnflCM g rhp.

PCM33P
connectors.
Cllffl ;~ rtlill

rMJfe IS no dlrl
and 011 In the

connector

Be enrelu! nor toudl
rhe lotarmg wne,,15

durmg inSpectIOn.

for Im8 or8SSlJre-

For tsr, 2nd and 3ra
clurd! oossee -
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5. Shift So lenoid Valve In spection

Connect the pe M 33P and combinat ion m eter
14P (Gray) connecto rs ,
Perform the troub leshoot ing of ~NT Does Not
ShiW (page 14·10).

Are the shift solenoid valves in good condi tion'

NO - Faulty shift solenoid va lves A and /or B.

YES - Faul ty PCM .

OIL PRESSURE CHECK
NOTE

• Afte r checking each oil pressure, per fo rm the
inspect ion and clean ing acco rding 10 th e troubl e­
shooti ng cha rt (page 14-14).

• Failure to warm the engine will cause ve ry high
o il pressure read ings.
Extern al leaks will cause low oil pressure read ­
ings.

Check the oi l level and add the recommended
engi ne o il if necessary (page 4-101.

Also . wa rm the eng ine 10 no rmal ope rating temper­
ature and check fo r external leaks.

Suppo rt the vehicle using a ho ist or equ ivalent and
raise all the w heels off the gro und.

NOTE

• Clean arou nd the sealing bolts with compressed
ai r before rem ov in g the bolts, and be sure that
no di rt is allowed to enter the oi l galle ry .

Remove the sealing bo lt and washer on the ri ghl
side of the shi ft valve body.

Rem ove th e fo llo w ing :

- le ft eng ine side cover (page 3·171
- left f ront mud guard (page 3-8)



Connect the oil pressure gauge and adapte r to each
inspection hole (ho le threads; M8 x , .251.

Remove the seali ng bolts and wash ers on the bot­
tom of the shift valve body.

LINE OIL PRESSURE 180 C/ 176 -F):
785 kPa (8.0 kgflcm2

, 114 psi) at 5,000 rpm (min" )
HOSE

DRIVETRAIN SYSTEM

1stt2nd/3rd pressure :

07406-0020005

Oil pressure gauge 0-160 psi
Ad apt er, banjo 8 x 1.25 mm

TOOLS:
Pressure gaug e set

07ZMJ-HN2A 100 and
07AMJ·HN8A 100
(U.S.A. only)

Start the engine and check the oil pressu re as fol ­
lows.

For Ime pressure Shift the sub-transm ission into Neutral (set the
selector lever in center posi tion) and measure the
oil pressure.

For Isr. Zndand 3rd Shift the sub-transmi ssion in Drive position with the
cl",lcn pressure ' mode select sw itch at "ESp H

•

Sh ift to the respective tran sm ission posit ion tt st.
2nd and 3rdl with the ESP shift swi tch and measur e
the each d utch oil pressure.

SHIFT CLUTCH Oil PRESSURE(80"C/ 176"F):
t st. 2nd, 3rd:
785 kPa (8.0 kgf fcm2, 114psi) at 5,000 rpm (min i l

Stop the engine.

Remove the pressur e gauge and hcsets}.

Install the new scal ing washer and bo lt to the right
side of the shift valve body, t ighten the bolt
securely .
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DRIVETRAIN SYSTEM

Rem ove the sealing bo lts and washers on the bo t­
tom of the shift valve body.

A fter the oil pressure check is completed , start the
eng ine and make sure there are no oi l leaks.

TROUBLESHOOTIN G CHART OF HYDRAUUC
CIRCU IT

PRESSURE CHECK SECTION MEASUREMENT RESULT (_ : Abnormal I Blank: Normal )

Line pressu re j •
lSI ctutcn pressu re • • • • • Aef et

, to pa ge
2nd dutch pressure • • • • •--
3rd clu tch pressure • • • • •

AIT clutch pressure cont rol 0
so lenoid

I
Emergency valve 0

1-2 shitt valve 0 0

2-3 shi ft valve 0 0

1Sh ift solenoi d va lve A 0 0

l
1448- -Shift solenoid valve B 0 0

6 2nd orifice control valve
0 _J"
" 3rd orifice control valve
•:a. Shi ft valve body 0 0 0 0

~ IOrifice control valve body 0 0 0 0

"£ tst clutch 0
I:=- 2nd clutch 0 14-66,

• 3rd clutch 0~

• Feed pipe A 0:0• - -1 14·56
" Feed pipe B 0 0 00
" -

c, Feed pipe C 0 0 0

Torque conve rter 0 1460

Oil pump 0 r- ~
Oil pipe setting co llar 0 0 0 0 14-55

J
_-0

14-12Oil filler 0

Oil strainer 0 13-7

Oil leve l 0 14-10

For function of each component (page 2-7).
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DRIVETRAIN SYSTEM

DRIVETRAIN SYSTEM LOCATION

COMBINATION METER IGNITION SWITCH

peM

GEARSHIFT SWITCH

SHIFT SOLENOID VALVE A

TP SENSOR

GEAR POSITION SWITCH

BATTERY

EaT SENSOR

CKP SENSOR

DRIVE MODE SELECT SWITCH

2WD/4WDSELECT
SWITCH

REAR VS SENSOR

AfT CLUTCH PRESSURE
CONTROL SOLENOID

SHIFTSOLENOID VALVE B
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DRIVETRAIN SYSTEM DIAGRAM
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DRIVETRAIN SYSTEM

DRIVETRAIN CONNECTOR LOCATION
FRONT CONNECTOR LOCATIONS

Note 1: Remove the steering cover (page 3-5).
Note 2: Remove the VS sensor cover (page 18-12),

peM 33P (BLACK) CONNECTOR (Note 1)

peM 5P (BLACK) CONNECTOR (Note 1)

peM (Note 1)

peM 33P (GRAY) CONNECTOR (Note 1)

FINAL CLUTCH 2P (GREEN)
CONNECTOR (Note 2)
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DRIVETRAIN SYSTEM

Note 1: Remove the fuel tank (page 6·39).
Note 2: Remove the left inner fender {page 3·9l.
Note 3: Remove the right inner fender lpage 3-9l.

COMBINATION METER 4P
(BLACK] CONNECTOR (Note 1)

REAR VS SENSOR 3P {YELLOW,
CONNECTOR (Note 2)

LEFTHANDLEBAR
SWITCH 10P(GREEN)
(Note 1)

SHIFTSOLENOID
SUB-HARNESS 6P
(NATURAL)
CONNECTOR (Note 2)

14-18

COMBINATION METER 14P(GRAY)
CONNECTOR (Note 11

(g
4WD SWITCH ZP (BLACK)
CONNECTOR (Note 11

FRONT VS SENSOR 3P (BLUE)
CONNECTOR (Note 2)

COMBINATION
METER 4P
(NATURALI
CONNECTOR
(Note 1)



MIDDLE/REAR CONNECTOR LOCATIONS

Note 1: Remove the seat (page 3-4},
Note 2: Remove the fuel tank side cover (page 3-61.

DRIVETRAIN SYSTEM

AfT CLUTCH PRESSURE
CONTROL SOLENOlO 2P
(BLACKI CONNECTOR

MAPITP SENSOR 5P(BLACK)
CONNECTOR (Note 1)

SHIFTSOLENOID 2P
(BLACK) CONNECTOR

-=--

n
GEAR PQSITI0N SWITCH3P
(NATURAL) CONNECTOR
(Note 2)
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DRIVETRAIN SYSTEM

DRIVETRAIN TROUBLESHOOTING
INFORMATION

GEAR POSITION INOICATOR

4WD INDiCATOR

FA model shown;

Refer to "PGM-FI Troubleshooting Information" for
the general troubleshooting information {paqe 6·
13).

SYSTEM DESCRIPTION
SELF-DIAGNOSIS SYSTEM

The peM (Powertrain Control Module) integrates
the ECM (Engine Control Module), the reM (Trans­
mission Control Module) and the selectable 4WD
system control. Therefore some detection items are
shared by the PGM-F1 and drivetrain system and
they may affect the system operation of both sys­
tems.

And the drivetrain system is equipped with the self- c-----.-------------,
diagnostic system. When any abnormality occurs in
the NT or selectable 4WD system, the PCM turns on
the indicators blinking and stores a Ole in its eras­
able memory for the relevant system failure.

In case of a function failure in the AfT system le.g.:
Shift solenoid valve failure}, the gear position indi­
cator will blink "- -" to indicate the OTC.

In case of a function failure in the both, AfT and
selectable 4WO, system, both the indicators will
blink at the same time to indicate the DTC.

FAIL-SAFE FUNCTION

The drivetrain system is provided with a fail-safe
function to secure a minimum running capability
even when there is trouble in the system.

When the PCM detects a problem in the AfT system,
the PCM stops the automatic shift function and anti­
creep function, and defaults the transmission into
2nd gear. Also, the gear position indicator blinks
il__" to indicate the OTC.

When the peM detects a problem in the selectable
4WO system, the PCM stops controlling the system
and defaults into the 2WO mode. Also, the 4WO
indicator blinks to indicate the OIC,

DTC (Diagnostic Trouble Codel

Refer to the OTC information in "Fuel system lPGM­
FI)" {page 6-13).
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DRIVETRAIN SYSTEM

INDICATOR BLINK PATTERN

• The number of indicator blinks is the equivalent the main code of the Ole (the sub code cannot be
displayed by the indicator blinking).

• The indicator has two types of blinks, a long blink and short blink. The long blink lasts for 1.3 sec­
onds, the short blink lasts for 0.5 seconds. One long blink is the equivalent of ten short blinks. For
example. when one long blink is followed by five short blinks, the DTe is 15 lone long blink = 10
blinks, plus five short blinks).

,
"

problem code
(Example:
Blinking attmes =
Problem code 3/

1 sec.,
; ,

Jul1J--...~ ~:::t~d

Blinking 8 times

:
:----- 0.;

, sec.
~

Blinking 3 times

i:------

3 SllC. ,1 S8C..

One Blink --+-+--

OFF

• When the peM stores more than one OTe, the indicator displays in the order from the lowest number
to highest number.

CURRENT OTC/FREEZE DTC

The DTe is indicated in two ways according to the
failure status.

• If the peM detects the problem at present, the
gear position indicator and 4WD indicator will
blink at all time. It is possible to readout the indi­
cator blink pattern as the current DTC.

• If the peM does not detect any problem at
present but has a problem stored in its memory,
the indicator will not blink. If it is necessary to
retrieve the past problem, readout the freeze OTC
by following the DTC readout procedure.

HDS POCKET TESTER INFORMATION
Refer to the "How to connect the HDS Pocket Tester"
and "ECM Reset" information in "Fuel system (PGM­
Fi)" (page 6-13).

DTCREADOUT
Reading DTC with the indicator

NOTE;

• If the MIL blinks, refer to the "PGM·FI Trouble­
shooting Information" and troubleshoot the
PGM-FI system first. Then recheck the Drivetrain
system after clearing the PGM-Fl DTC.

• After performing diagnostic troubleshooting,
erase the problem codets) (page 14-22) and test­
drive the vehicle to be sure that the problemts)
have been removed.

Turn the ignition switch on and connect the HOS
Pocket Tester to the OLC (page 6-14).
Read the DTC, freeze data and follow the trouble­
shooting index (page 14-24).

To read the DTe without the HDS pocket tester, refer
to the following procedure.
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IFA m odo! shown:

"
N

M

I( I", '
i6.Bh·'

GEARPOSITIO N INDICATOR

{m-"a
~ L.I ~.:. -

50 N.'.j:
1 4WD INDICI, TOR

Turn the ignition swi tch ON. read the gear po sitio n
indicator - : -" or 4WD indicator blinks, the number
of blinks indicates the cur rent DTe.
aeter [ 0 the troubleshooting index (pag e 14-24l.

Wh en reulevioq the Freeze OTC. ref er to the fo llow­
ing pr ocedu res.

1. Turn the ignit ion sw itch OFF and remove the
steering cover (page 3·5).

2. Remove the dummy connecto r and short the
Ol e terminals using the special 1001.

TOOL:
5CS connector 070PZ-ZYJ0100
CONNECTION; Brown/red - Green

3. Turn the ign it ion switch [0 ON, read the gear
pos it ion ind icator - ; - - or 4WD indicator blinks,
the number of bl ink s ind icates the freeze o TC.
Aefer 10 the troubleshoot ing index (page 14·24).

CLEARING DTC
Connect the HDS Pocket Tester to the OLe (page 6­
14).

Clear the OTe with th e HOS while the engi ne is
stopped.

To clear the OTC without HDS, refer to the following
procedu re.

How to clea r the DTC without HDS

NOTE
• When clearing the Drivetrain OTC as follows, the

PGM-FI OTe would also be cleared at the same
time, check the MIL bli nks and troubleshoot the
PGM·Fl system before readout/clearing the Driv ­
etrain DTC.

1. Turn the igniti on swi tch OFF and rem ove the
steering cove r lpage 3-5).
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2. Remove the dummy connector and short the
Brown/red and Green wire terminals of the DLC
using the special tool.

TOOL:
SCS connector 070Pl·ZY30100
CONNECTION: Brown/red - Green

3. Turn the ignition switch ON.

4. Remove the special tool from the DLC.

5. The indicator will light for approximately 5 sec­
onds. While the indicator lights, short the DLe
terminals again with the special tool. The self­
diagnostic memory is erased if the malfunction
indicator goes off and starts blinking.

NOTE:

• The DLe must be jumped while the indicator
lights. If not, the indicator will not start blinking .

• Note that the self-diagnostic memory cannot be
erased if the ignition switch is turned OFF before
the indicator starts blinking.

DRIVETRAIN SYSTEM
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DRIVETRAIN SYSTEM

DRIVETRAIN DTC INDEX
• When the gear position indicator "- -" is lighting constantly. but no problem code' is indicated and retrievable, refer to

the symptom troubleshooting (page 14-6).

DTC
(Refer tol

Function Failure Symptom/Fail-safe Function
Indicator

Blinks
All 4WO

I;GM.··
FIDTC

3-1
(14-261

32
(14-27)

3·3
(14-26)

4-1
(14-28)

Front final clutch low input .. Selectable 4WD system
.. Loose or poor contact of the front I does not work (2WD

final clutch related connector mode only)

.. f~~~i~~ar clutch or its circuitm~J__

Front"ffnal-ciutchHigh input .. Selectable 4WD svetem
.. Front final clutch or its circuit mal- I does not work (2WD

function mode only)
- F;ont final clutch drive circuit .. Selectable 4WD svstem

.. Front final clutch or its circuit mal- I does not work (2WD
function mode only)

AJT clutch pressure control solenoid I • AfT shift function and
valve Low input anti-creep function does
• Loose or poor contact of the AfT not work (2nd gear only)

clutch pressure control solenoid I
valve related connector

• AfT clutch pressure control sole­
noid valve or its circuit malfunc­
tion

3 I

I

I

I

4

4-2
(14-30)

AJT clutch pressure control solenoid
valve High input
• AfT clutch pressure control sole­

noid valve or its circuit malfunc­
tion

• AIT shift function and
anti-creep function doss
not work (2nd gear only)

,

I

I 8-2

11-1

I
11

I

;

12

11

8

12

15

• AfT shift function and
anti-creep function does
not work tzno gear only)

• Poor engine acceleratlon
• Fail-safe value: 00
• AJT shift function and

anti-creep function does
not work (2nd gear only)

• Poor engine ecceleratlon
• Fa ir-eate value: 00
• AIT shift function and

anti-creep function does
not work (2nd gear Drily)

• AIT shift function and
antt-creepfu notion does
not work (2nd gear only)

• Selectable 4WD system
does not work ~2WD

mode only)
• AfTshift function and

a ntt-craep function does
not work (2nd gear onlv}

.. Selectable 4WD system
does not work (2WD
mode only)

.. AfT shift function and
anti-creep function does
not work (2nd gear DIlly)

• AfT shift function and
anti-creep function does
not work {Znd gear cntvl

AfT clutch pressure control solenoid
valve drive circuit
• Aff clutch pressure control sole­

noid valve or its circuit malfunc­
tion

Shift solenoid valve A (open)
• Shift solenoid valve A or its circuit

malfunction

TPsensor circuit Low voltage {less
than 0.22 Vj
• TPsensor or its circuit malfunc­

tion

TP sensor circuit High voltage (more
than 4.93 Vj
• Loose or poor contact of the TP

sensor connector
• TP sensor or its circuit malfunc­

tion
_.Rear VS sensor no signal------1-o-""'"'=====co----f--..--+-..----....---I

• loose or poor contact of the Rear
VS sensor connector

• Rear VS sensor or its circuit mal­
function

f2-1
(14-31 )

4-3
(14-28)

11-1
(6-27)

82
16-24)

152
(14-33)

T5·1
(14-32)
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DRIVETRAIN SYSTEM

!
-- - r--lndic8tor ' ,

DTC Function Failure Symptom/Fail-safe Function i Blinks PGM·
(Refer to) I FIOTeAIT I 4WD

I 16-1 Shift solenoid valve B {short} • AIT shift function and

I
16 -

(14-351 • Shift solenoid valve B or its circuit anti-creep function does

I
malfunction not work (znd gear only)

16-2 Shift solenoid valve B (open) • AfT shift function and
(14-361 • Shift solenoid valve B or its circuit anti-creep function does I

malfunction not work (znd gear only)

3'-' System voltage Low (less than 9.3 V) • AfT shift function and 31 31
(14-37\ • PCM power input circuit maliunc- anti-creep function does ,

I

tion not work (znd gear only)
• Selectable 4WD system

does not work (2WD
mode only)

32-1 Fail-safe relay circuit
-

AIT shift function and 32 32• ,
(14-38) • Fail-safe relay circuit malfunction anti-creep function does

not work (2nd gear only) i
33-2 EEPROM malfunction 33-2
16-531 I
41-1 Gear position switch circuit • AfT shift function and I 41 - -
(14-39) • Gear position switch circuit mal- anti-creep function does

function (Short) not work (Znd gear only)
42-1 Shift (UP/DOWN) switch circuit • AIT shift function and 42
(14-401 • Shift (UP/DOWN) switch circuit anti-creep function does

malfunction {Short! not work (2nd g."onlYr
44-1 EaT sensor circuit low voltage (less • AfT shift function and 44
(14-41) , than 0.07 V) anti-creep function does

• EaT sensor or its circuit malfunc-
,

not work (2nd gear only)
tion • Cooling fan turns on

44-2 EDT sensor circuit high voltage • AfT shift function and 44
(14-42) {more than 4.85 VI anti-creep function does

• Loose or poor contact of the EOT not work (2nd gear only)
sensor connector • Cooling fan turns on

• EaT sensor or its circuit melfunc-
tlon ,- ---- ------' ",--'
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DRIVETRAIN SYSTEM

DRIVETRAINDTC TROUBLESHOOTING
NOTE:

• The connector location and the necessary parts
, to disconnect the connector (page 14-17).

• Perform inspection with the ignition switch
turned OFF, unless otherwise specified.

• After troubleshooting, erase the problem code
and test-ride the vehicle to be sure that the sys­
tem is normal.

DTC 3-1 (FRONT FINAL CLUTCH LOW
INPUT).
DTC 3-3 (FRONT FINAL CLUTCH DRIVE
CIRCUIT)
• Before starting the troubleshooting, check for

loose or poor contact on the front final clutch 2P
[Green) connector and peM 33P (Black} ccnnec­
tor and then recheck the DTC.

1. Recheck DTe

Turn the ignition switch ON and test-ride the
vehicle with 4WD, then recheck the current DTC.

Is DTe 3~7 or 3-3 indicated?

YI:.S - GOTO Sn;P 2.

NO - Intermittent failure

2. Front Final Clutch Inspection

Turn the ignition switch OFF.

Disconnect the front final clutch 2P {Green} con­
nector.
Measure the resistance between the front final
clutch 2P (Green) connector terminals of the
clutch side.

Connection: Orange/black - Pink/black

Is the resistance wnhin 5.' - 5.8 Q (20acl68°F)?

YES - GO TO STEP3.

NO - Faulty front final clutch,

3. Front Final Clutch Circuit Inspection

Turn the ignition switch ON.

Measure the voltage between the front final
clutch 2P (Green, connector terminals of the wire
harness side.

Connection: Orange/black - Pink/black

Is the voltage about 11 V with the select switch
into4WD?

YES - GOTO STEP 6.

NO - GO TO STEP 4.

14-26
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DRIVETRAIN SYSTEM

P/BI

FRONT FINAL CLUTCH 2P (GREEN)
CONNECTOR (Wire side ot temsre terminal)

A9 AS

peM 33P (BLACK) CONNECTOR
(Wire side of female terminal]

FRONT FINAL CLUTCH 'P (GREEN)
CONNECTOR (Wire side offemale terminal)

~
OIBI PIBI

~ ~

07ZAJ·ROJA110

NO - GO TO STEP6.

4. Front Final Clutch Une Open eireult Inspection

Check for continuity between the PCM 33P
(Black) and front final clutch 2P (Green) connec­
tor terminals.

TOOL:
Test probe

Connection: AS - Pink/black
A9 - Orange/black

Is the'B continuity?

NO _. Open circuit in the Orange/black
wire.

• Open circuit in Pink/black wire.

YES - GOTO STEP 5.

5. Front Final Clutch line Short Circuit Inspection

Check for continuity between the front final -----------------­
clutch 2P (Green) connector terminals of the wire
harness side and ground.

Connection: Pink/black - Ground
Orange/black - Ground

Is there continuity?

YES _. Short circuit in the Orange/black
wire.

• Short circuit in Pink/black wire.

8e careful nor
10bend the

connector
terminals.

6. Recheck OTC

Turn the ignition switch ON and test-ride the
vehicle with 4WD, then recheck the current DTC.

Is ore 3-1 or 3-3 ;ndiClltBd?

YES - Replace the peM with a new one and
recheck.

NO - Intermittent failure

DTC 3-2 (FRONT FINAL CLUTCH HIGH
INPUT)
1. Recheck OTe

Turn the ignition switch ON and test-ride the
vehicle with 4WD, then recheck the current DTe.

Is DTC 3-2 indiC8t8d?

YES - GO TO STEP2.

NO - Intermittent failure
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DRIVETRAIN SYSTEM

2. Front Final Clutch Inspection

Turn the ignition switch OFF.

Disconnect the front final clutch 2P (Green) con­
nector.
Measure the resistance between the front final
clutch 2P (Green) connector terminals of the
clutch side.

Connection: Orange/black - Pink/black

Is the resistance within 5.1- 5.Bn (20fJ(;/68"F)?

YES - GO TO STEP 3,

NO - Faulty front final clutch.

FRONT FINAL CLUTCH 2P (GREEN)
CONNECTOR (Clutch side of male terminal)

FRONTFINALCLUTCH 2P {GREEN}
CONNECTOR (Wire side of female terminal]

~
O/BI PtBI

, ,

3. Front Final Clutch Line Short Circuit Inspeetion

Check the for continuity between the front final ,--~----~---------,
clutch 2P (Green) connector terminals of the wire
harness side and ground.

Connection: Pink/black - Ground
Orange/black - Ground

Is there continuity?

YES _. Short circuit in the Orange/black
wire.

• Short circuit in Pink/black wire.

NO - GO TO STEP4.

4. Recheck DTC

Turn the ignition switch ON and test-ride the
vehicle with 4WD, then recheck the current DTC.

Is ore 3-2 indicated?

YES - Replace the peM with a new one and
recheck.

NO - Intermittent failure

DTC 4-1 (AfT CLUTCH PRESSURE
CONTROL SOLENOID LOW INPUT),
DTC 4-3 (AfT CLUTCH PRESSURE
CONTROL SOLENOID DRIVE CIRCUIT)
• Before starting the troubleshooting, check for

loose or poor contact on the AIT clutch pressure
control solenoid 2P (Black) connector, solenoid
sub-harness 6P (Natural) connector and peM 33P
(Black) connector and then recheck the DTC.

1. Recheck DTe

Turn the ignition switch ON and test-ride the
vehicle, then recheck the current DTC.

Is DTC 4-1 aT4-3 jru/ieated?

YES - GOTO STEP 2.

ND - Intermittent failure
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BuJRYIR

AfT CLUTCH PC SOLENOID 2P (BLACK)
CONNECTOR (Solenoid side of male terminal)

2. AIT Clutch Pressure Control Solenoid Inspection

Turn the ignition switch OFF. ,----c--------------,

Disconnect the AfT clutch pressure control sole­
noid 2P (Blackl connector.
Measure the resistance between the AfT clutch
pressure control solenoid 2P (Black) connector
terminals of the solenoid side.
Connection: Yellow/red - Blue/red

Is the resistance within 4.5 - 10.0n?

YES - GO TO STEP 3.

NO - Faulty AfT clutch pressure control sole-
noid valve.

3. AfT Clutch Pressure Control Solenoid Circuit
Inspection

Turn the ignition switch ON.

Measure the voltage between the AIT clutch
pressure control solenoid 2P (Black) connector
terminals of the wire harness side.
Connection; Yellow/red - Blue/red

Is the voltage about 11 V with the ignition
switch ON?

YES - GO TO STEP 6.

NO - GO TO STEP 4.

AfT CLUTCH PC SOLENOID 2P (BLACK)
CONNECTOR (Wire side of female terminal)

YIR

4. AIT Clutch Pressure Control Solenoid Line Open
Circuit Inspection

Be careful not Check for continuity between the PCM 33P
tobendrhe (Black) and the AfT clutch pressure control 501e-

connector noto 2P (Black) connector terminals.
terminills. TOOL:

Test probe 07ZAJ·RDJA110

Connection: B26 - Blue/red
827 - Yellow/red

Is there continuity?

NO -" Open circuit in the Blue/recl wire.
" Open circuit in Yellow/recl wire.

YES - GO TO STEP 5.

NT CLUTCH PC SOLENOID 2P (BLACK)
CONNECTOR (Wire side offemale terminal)

B27 B26 I
I"

@, 1(1 ]})
I

I Bu/R
YIA

PCM 33P (BLACK) CONNECTOR
(Wire side of female terminal)
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MT CLUTCH PC SOLENOID 2P(BLACKI
CONNECTOR (Wire side of female terminal),

B~R
(T ,

5. AIT Clutch Pressure Control Solenoid Line Short
Circuit Inspection

Check the for continuity between the AJT clutch ,-r--rrrrrr--r---,
pressure control solenoid 2P lBlack) connector
terminals of the wire harness side and ground.

Connection: Blue/red ~ Ground
Yellow/red - Ground

Is there continuity?

YES _. Short circuit in the Blue/red wire.
• Short circuit in Yellow/red wire.

NO - GO TO STEP 6.

6. Recheck OTC

Turn the ignition switch ON and test-ride the
vehicle, then recheck the current DTC.

Is DTC 4-1 or 4-3 indicated?

YES - Replace the PCM with a new one and
recheck.

NO - Intermittent failure

DTC 4-2 (A/T CLUTCH PRESSURE
CONTROL SOLENOID HIGH INPUT)

au/Rvm

AfT CLUTCH PC SOLENOID 2P (BLACK)
CONNECTOR (Solenoid side of male terminal)

1. Recheck DTC

Turn the ignition switch ON and test-ride the
vehicle, then recheck the current DTG.

Is ore 4-2 indicated?

YES - GO TO STEP 2.

NO - Intermittent failure

2. AfT Clutch Pressure Control Solenoid Inspection

Turn the ignition switch OFF.

Disconnect the Nf clutch pressure control sole- ,-------------------,
noid 2P(Black) connector.
Measure the resistance between the AIT clutch
pressure control solenoid 2P (Black) connector
terminals ofthe solenoid side.

Connection: Yellow/red - Blue/red

Is the resistance within 4.5 - 10,0{} 7

YES - GO TO STEP3.

NO - Faulty AIT clutch pressure control sole-
noid valve.

14-30



3. AIT Clutch Pressure Control Solenoid Line Short
Circuit Inspection

Check for continuity between the AJT clutch
pressure control solenoid 2P (Black) connector
terminals of the wire harness side and ground.

Connection: Blue/red - Ground
Yellow/red - Ground

Is there continuity?

YES _. Short circuit in the Blue/red wire.
• Short circuit in Yellow/red wire.

NO - GOTO STEP 4.

4. RecheckDTe

Turn the ignition switch ON and test-ride the
vehicle, then recheck the current Ole.

Is OTe 4-2 indicated?

YES - Replace the PCM with a new one and
recheck.

NO - Intermittent failure

DTC 12-1 (FRONT VS SENSOR)
• Before starting the troubleshooting, check for

[00S8 or poor contact on the front VS sensor 3P
(Blue) connector and PCM 33P (Gray) connector
and then recheck the DTC.

1. Front VS Sensor System Check

Clear the DTC, test-ride and check the front VS
sensor signal with the HDS pocket tester.

Is the front VS sensor signal indicated normally?

YES - Intermittent failure

NO - GO TO STEP 2.

DRIVETRAIN SYSTEM

AJTCLUTCH PCSOLENOiD 2P \BLACK)
CONNECTOR (Wire side of female terminal)

IJ...JL
aU/R \\ 'ff VJR

~ ~,

FRONTVS SENSOR 3P(BLUE) CONNECTOR
(Wire side of male terminal)

2. Front VS Sensor Ground Line Inspection

Turn the ignition switch OFF.

Disconnect the front VS sensor 3P (Blue) connec­
tor.
Turn the ignition switch ON, measure the volt­
age between the front VS sensor 3P (Blue) con­
nector terminals of the wire harness side.

Connection: Blat:k/orange I+J - Green H

Is there battery voltags?

NO -. Open or short circuit in the Black!
orange wire.

• Open circuit in the Green wire.

YES - GO TO STEP 3.

BIIO G
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3. Front VS Sensor Output Line Inspection

M easure the von aue between the fron t VS sen­
sor 3P (Blue) con necto r terminals of the wire
harness side.

Conn ecti on : Pink/white (+) - Green H

Is the voltage about 5 VI

NO - Open or short circu it in the Pin k/wh ite
wire.

YES - GO TO STEP4.

4. Front VS Sen sor Inspect ion

Turn the ignition switch OFF.

Replace the trent VS sensor WIth a new one
(page 18·12).

Clear the DTe. test ride the vehicle and recheck
th e DTC.

Is the ore 12 ·J indicated}

YES - Repla ce the peM w ith a new on e. and
recheck.

NO - Faulty origi nal fron t VS sensor.

DTC 15-1 (SHIFT SOLENOID "A"
SHORT)
1. Recheck DTC

Turn the ignit ion sw itch ON and test -ride the
ve hicl e. then rech eck th e DTe .

Is ore 75·7 indicated (or can not shift)?

YES - GO TO STEP 2.

NO - Int erm itt ent failure

2. Shift Solenoid Va lv e ~A" lnsplKt ion

Turn the ignit ion switch OFF.

Disconnect the sh ift solenoid "A" 2P {Black) con ­
nector.
M easure the resistance between the shift sole­
noid val ve "N 2P [Black) connector te rminals of
the so lenoid side,

Is the resis tance within 14.6 - 16.2 !l (20 C/
68 F)?

YES - GO TO STEP 3.

NO - Faulty shi ft so lenoi d valve k
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3. Shift Solenoid "A" Line Short Circuit Inspection

Turn the ignition switch OFF.

Disconnect the shift solenoid "A" 2P (Black) con­
nector.
Check for continuity between the shift solenoid
"A" 2P (Black) connector terminals of the wire
harness side and ground.

Connection: Green/white - Ground
Yellow/black- Ground

Is there continuity?

YES -. Short circuit in the Yellow/black wire .
• Short circuit in the Green/white wire.

NO - GO TO STEP 4.

4. Failure Reproduction

Connect the shift solenoid "An2P {Black} connec­
tor.
Turn the ignition switch ON.

Test-ride the vehicle for several minutes under
the same conditions as those indicated by the
freeze data.

Is OTC 15-1 indicated 7

NO - Intermittent failure

YES - Replace the peM with a new one and
recheck.

DTC 15-2 (SHIFT SOLENOID "A" OPEN)
• Before starting the troubleshooting, check for

loose or poor contact on the shift solenoid 2P
(Black) connector and peM 33P (Black) connector
and then recheck the OIC.

1. RecheckDTe

Turn the ignition switch ON and test-ride the
vehicle, then recheck the OTC.

Is DTe 15-2 indicated 7

YES - GO TO STEP2.

NO - Intermittent failure

DRIVETRAIN SYSTEM

SHIFTSOLENOID "A" 2P (BLACK)
CONNECTOR (Wire side of male terminal)

GMI V/81

, ,
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Conn ectio n: A2 - A13

NO - GO TO STEP 5.

I

j

A2

/ A13

PCM 33P (BLACK) CONNECTOR
(Wire stoe a/fema le terminal!

SHIFT SOLENOID "AN 2P (BLACKl
CONNECTOn (Wi re side of male termina l)

07ZAJ ·RDJA1'O

14.6 - 16.2 11 (20 CI

- • Open ci rcu it in the Yello w/b lack wire.
• Open circuit in the Green /white wi re.

Is the resistance within
68 F)7

NO

2. Shift Solenoid Valve "A" Inspection

Turn th e ignit ion switch OFF.

Discon nect the shift solenoid "A" 2P (Blackl con ­
nector.
Measure the resistance between the shift sole­
noid valve 2P (Black) connector terminals of Ihe
solenoid side .

'5 the resistance within 14.6 - 16.2 u (20 CI
6BFJ7

YES - GO TO STEP3.

NO - Faulty shift so lenoid valve "A",

3. Shift Sole noid Valve "A" line Open Circuit
Inspecti on

Connecl lhe shift solenoid "A" 2P i Blackl conne c­
tor.
Discon nect the pe M 33P (Black) connector.
M easure the res's ten ce at the PCM connector
term inals.

TOOL:
Test probe

(5 ther . con tin uity?

YES _ . Short circuit in the Yellow/black w ire.
• Short circuit in the Greenlwh ite wire.

YES - GO TO STEP 4.

4. Sh ift Solenoid "A" line Short Circuit lnspecticn

Turn the ignit ion switch OFF.

Disconnect the shift sole noid "A" :<,P {Black) con­
necto r.
Check for conti nui ty between the sh ift solenoid
"A" 2P (Black) connecto r termina ls of the wire
harness side and ground .

Connect ion: Green/ white - Grou nd
Yellow/ b lack- Ground

Be careful not
10bend me

connector
(ermina's
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5. Failure Reproduct ion

Connect the shift solenoid "A" 2P (Black ) connec­
tor and r eM 33P (Black) connector .
Turn the ignition switch ON.

Test -ride the vehicle for seve ral minutes under
the same conditions as those ind icated by the
freeze data.

Is OTe 15·2 indicated 7

NO - Interm ittent fai lure

YES - Replace the reM with a new one and
recheck.

DTC 16-1 (SHIFT SOLENOID "6"
SHORT)
1. Recheck Ole

Turn the ignition swi tch ON and test -ride the
vehi cle. then recheck the DTe.

Is OTe 16-1 indicated ?

YES - GO TO STEP 2.

ND - Inte rm itt ent failure

2. Shift Solenoid Valve "B" Inspection

Turn the ignit ion switch OFF.

Disconnect the shi ft solenoid "B" 2P (Brown)
connector.
Measure the resistance between the shih sole ­
noid valve ~ B" 2P (Bro w n) connec tor termi nals of
the solenoid side .

Is the resistance within 14.6 - 16.2 !l (20 e /
68'f)?

YES - GOTO STEP 3.

NO - Fau lty shift solenoid valve "8".

3. Shih Sol enoid ~ 8" line Short Circuit Inspection

Turn the ignit ion switch OFF.

Disconnect th e shift solenoid "8" 2P (Brown )
connector.
Check for continui ty between the bo th sh ift sole ­
noid "B·' 2P (Brown) connector termina ls of the
w ire harness side and ground.

Connect ion; Yellow/green - Ground
Green - Ground

Is there continuity?

YES _ . Sho rt ci rcuit in the Yellow/g reen
Wire,

• Sho rt circui t in th e Green wi re.

NO - GO TO STEP 4.

DRIVETRAIN SYSTEM

SHIFT SOLENOID '·B" 2P (BROWN)
CONNECTOR (Wi re side of male termtnan
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4. Failure Reproduction

Connect the shi ft so lenoid "B" 2P (Brown) co n­
nector .
Turn the ig nition switch ON.

Test-r ide the vehicle fo r seve ral minutes under
the same cond itions as those ind icated hv the
freeze data.

Is DTe J6·1 Indicated 1

NO - Interm ittent failure

YES - Rep lace the PCM w ith a new on e and
recheck.

DTC 16-2 (SHIFT SOLENOID "B" OPEN)

Connection : A12 - Green ~GQ -

r eM 5P (BLACK) CONNECTOR
(Wire side 01 female terminal)

A12

07ZAJ-RDJA110

in the Yell ow/gt flp.nOpen ci rcui t
wire.

• Open circui t in the Green wire .

fs the resistance wi thin
68FJ?
NO _ .

• Bel ore starti ng the troubleshooti ng, check for
loose or poor contact on the shi ft solenoid "B" 2P
(Brownl con nector and peM 33P [Black! con nec­
tor a nd then rec hec k the OIC.

1. Recheck OTC

Tu rn the ignition swi tch ON and test-ride the
ve hicle, then recheck the DI G.

Is Dre 16-2 indicated 7
YES - GO TO STEP 2.

NO - Intermitt ent failu re

2. Shift Solenoid Valve ~B " Inspection

Turn th e ignition sw itch OFF.

Disconnect the shift solenoid "B" 2P (Brow n)
connector.
Measure the resistance between the shift sole ­
no id valve ~B" 2P (Brown) connecto r terminals o f
th e solenoid side.

Is the resistance within 14.6 - 16.2 II (20 C/
68 F)?

YES - GO TO STEP3.

NO - Faulty shift solenoid valve B.

3. Shift Solenoid Valve "B" Line Open Circuit
Inspection

Connect the shift solenoid "B" 2P (Brow n) con ­
necta r.
Disconnect the pe M 33P l Black) connecto r and
5P (Black) connector.
Measure the resistance at the peM connectors
term inal s.

TOOL:
Test p robe

Becarelul nor
10 bend tne

COIl"tlC/OI

f fN<n'"llis

YES - GO TO STEP 4.
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4. Shift Solenoid "8" Line Short Circuit Inspection

Turn the ignition switch OFF.

Disconnect the shift solenoid "8" 2P (Brown)
connector.
Check for continuity between the shift solenoid
"8" 2P (Brown) connector terminals of the wire
harness side and ground.
Connection: Yellow/green - Ground

Green - Ground

Is there continuffy?

YES _. Short circuit in the Yellow/green
wire.

• Short circuit in the Green wire.

NO - GO TO STEP 5.

5. Failure Reproduction

Connect the shift solenoid "B" 2P (Brown) con­
nector, peM 33P {Black) and 5P (Black) connec­
tor.
Turn the ignition switch ON.

Test-ride the vehicle for several minutes under
the same conditions as those indicated by the
freeze data.

Is DTC 16-2 indicatsd 7

NO - Intermittent failure

YES - Replace the PCM with a new one and
recheck.

DTe 31·1 (SYSTEM VOLTAGE LOW)
• Before starting the troubleshooting, check the

combination meter function or starter motor
function.
If these have malfunction, inspect the battery,
fuses or ignition switch .

• Before starting the troubleshooting, check for
loose or poor contact on the PCM 33P connectors
and then recheck the DTC.

1. PCM System Voltage Inspection

Turn the ignition switch ON.

Check the battery voltage in the Data List menu
of HDS pocket tester.

Is the voltage /ftSS than 9.3 V?

YES - GO TO STEP 2.

NO - Intermittent failure.

DRIVETRAIN SYSTEM

SHIFT SOLENOID "8" 2P (BROWN)
CONNECTOR (Wire side of male terminal)

~

111 • t0GG \\1

f ~f
- -- --- --- ----- -- ----
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DRIVETRAIN SYSTEM

B1

••---H-----I+-+-t--+-C-l

/
PCM 33P {,GRAY) CONNECTOR
(Wire side of female terminal)

2. PCM Power Input line Inspe<:tion

Turn the ignition switch OFF.

Disconnect the PCM 33P (Gray) connector.
Turn the ignition switch ON.
Measure the voltage between the wire harness
side connector terminal and ground.

TOOL:
Test probe 07ZAJ·ROJA110

Connection: 81 {+J- Ground (-I

Is there battery voltage?

NO _. Inspect the battery/charging system
(page 20-7).

• Open or short circuit in the Black! L _

blue wire•
• Blown IGN fuse.

YES - GO TO STEP 3.

3. Failure Reproduction

Clear the OIC, test-ride or check trre vehicle
under the conditions indicated as the freeze data
and recheck the DTe.

Is the DTC 31-1 indicated 7

NO - Intermittent failure

YES - Replace the peM with a new one and
recheck.

Be carefulnot
to btmd th~

connector
terminals.

DTC 32-1 (FAIL SAFE RELAY CIRCUIT)
1. Recheck Ole

Clear the OTC. turn the ignition switch ON and
recheck the current D1C.

Is the DTC 32-1 indicated?

NO - Intermittent failure.

YES - Replace the PCM with a new one and
recheck.
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Be careful not to
bend the connector

terminals.

When
connecting the

PCM33P
connectors,

check that
there is no dirt

and oil in the
connector

DTC 41-1 (GEAR POSITION SWITCH
CIRCUIT)
• Before starting the troubleshooting, check for

loose or poor contact on the gear position switch
3P (Natural) connector and PCM 33P (Black) con­
nector and then recheck the DTC.

1. Gear Position Switch line Inspection at PCM
Connector

Turn the ignition switch OFF,

Disconnect the peM 33P (Black) connector.

Perform the gear position switch inspection
(page 14.44).
Also check for the short circuit between each
gear position switch terminals.

Is there normsl continuitv?

NO - GO TO STEP2.

YES - GO TO STEP3.

2. Gear Position Switch Line Inspection at the
Connector

Disconnect the gear position switch connector.
Check ior continuity between the gear position
switch 3P (Natural) connector of the switch side
and ground (page 14-44).
Also check for the short circuit between each
gear position switch terminals.
Connection: Light green/red - Ground"

Gray - Ground
Light blue/white - Ground

Is there normal continuity?

NO - Faulty gear position switch.

YES • Open or short circuit ;0 tne Light
green/rad wire.

• Open or short circuit ;0 the Light
blue/white wire.

• Open or short Circuit ;n the Gray
wire.

3. Failure Reproduction

Connect the peM and gear position switch con­
nectars.
Clear the DTC,!Urn the ignition switch ON, select
the gear position "D", ~R" and check the current
DTC.

Is the DTC41·1 Indicated?

NO - Intermittent failure.

YES - Replace the PCM with a new one and
recheck.

DRIVETRAIN SYSTEM

GEAR POSITION SWITCH 3P (NATURAL)
CONNECTOR (Switch side of female terminal)

~
~~~
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DTC 42-1 (SHIFT UP/DOWN SWITCH
CIRCUIT)
• Before starting the troubleshooting, check for

loose or poor contact on the handlebar switch
lOP. (Green) connector and peM 33P (BI<lck) con­
nector and then recheck the OTC.

1. Shift Switch Status Inspection

Turn the ignition switch ON.

Check the shift switch status and voltage in the
Data List Menu of HDS as follows:

I UP I DOWN
"Up" ON 3.64-4.08 V . 1.76-2.09 V

! "Down" ON 1.76 2.09 V 3.64 4.08 V. --- '-- ..~..~ --'--"---
. Both ON 4.0-4.99 V 4.0-4.99 V

I 80th OFF O-O.99V O-O.99V

\ A6, --@- /3

ai ]

A5 l@

PCM33P1BLACK)CONNECTOR (Wire side
of female 'terminal)

Connection: A3 - A6
A3-A5

Is the shift switch status norma'?

YES - Intermittent failure

NO - GOTO STEP 2.

2. Shift Switch Line Inspection (PCMside)

Turn the ignition switch OFF.

Disconnect the peM 33P (Black) connector.
Check for continuity between the peM 33P
(Black) connector terminals in each switch posi­
tion (page 14-45).

TOOL:
Test probe 07ZAJ·RDJA'10

Is there normal continuity?

NO - GO TO STEP 3.

YES - GO TO STEP 4.

3. Gearshift Switch Inspection lHandlebar Switch
Sidel

Remove the left handlebar switch lOP (Green) "----.-------------,
connector from the frame and disconnect it. , HANDLEBAR SWITCH lOP (GREEN)
Check for continuity at the switch side lOP I CONNECT()R (Switch side of male terminal)

(Green) connector terminals in each switch post- "" _ @--
tron (page 14-45). "" W~/Bu
Connection: Whitelred - Whitelblue

White/red - White/yellow

Is there normal continuity?

NO - Check the shift switch condition or
replace the shift switch with a new one
and recheck.

YES -. Open or short circuit in the wires
between the PCM 33P (Black) and ~ = ....J

handlebar switch lOP {Green) con-
nector.
- White/red wire.
- White/yellow wire.
- White/blue wire.
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4. Failu re Reproduction

Connect the peM and gearshift switch connec­
tors.
Clea r the DIC, tu rn the ignition switch ON and
recheck the current Ole .

Is the DTC 42-1 indicated?

NO - Intermittent fail ure.

YES - Replace th e peM with a new one and
recheck.

DTC 44-1 (EOT SENSOR LOW
VOLTAGE!
1. EDT Sensor System Ins pect ion

Turn the ig nit ion switch ON and engine stop
switch ~O" .

Check the EDT sensor with the HDS.

ts about 0 V indicated?

NO _ . lntermittentlailure.
• Loose or poor connection on the Eer

sensor 2P (Black) connector.

YES - GOTO STEP 2.

2. EDT Se nso r Insp ection

Turn the ignition switch OFF.
Disconnect the EOT sensor 2P (Black) connector.

Turn the ign it ion sw itch ON and eng ine stop
switch ·0".
Check the EDT sensor with the Ole pocket
tester ,

Is abou t 0 V indicated?

NO - GO TO STEP 3.

YES - GO TO STEP 4.

3. EDT Sensor Resistance Inspect ion

Turn the ignit ion switch OFF.

Measure the resistance at the EOT sensor termi­
nals.

Connect ion: Yellow - Green/ red
Standard: 2.3 - 2.6 kU 120 C/68 F)

Is the resistance within 2.3 - 2.6 k.ill

YES - Replace the PCM with a new one. and
recheck.

No - Fault y EDT senso r.

DRIVETRAIN SYSTEM

EOT SENSOR 2P (BLACK' CONNECTOR
(Sensor side of ma te terminal )

/'0..

rt
1\ 1 N'
<»:

G(R ~ rQ
~
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DRIVETRAIN SYSTEM

4. EOT Sensor Short Cin.uit Inspection

Disconnect the peM 33P (Gray) connector from
the peM (page 6-54).

Check for continuity between the EDT sensor 2P
(Black} connector terminal of the wire harness
side and ground.

Connection: Yellow - Ground

Is there continuity?

YES - Short circuit in Yellow wire.

NO - Replace the peM with a new one, and
recheck.

DTe 44-2 (EOT SENSOR HIGH
VOLTAGE)
• Before starting the inspection, check for loose or

poor contact on the EDT sensor 2P (Black) con­
nector and recheck the HDS.

1. EDT Sensor System Inspection

Turn the ignition switch ON and engine stop
switch "0".

EOTSENS()R 2P (BLACK) CONNECTOR
lWire side of female terminal)

'4Dy.

~

EQTSENSOR 2P(BLACK) CONNECTOR
(Wire side of female terminall

Check the EQT sensor with the HDS pocket
tester.

Is about 5 V indicated?

NO -. Intermittent failure.
• loose or poor contact on the EDT

sensor 2P (Black) connector.

YES - GO TO STEP 2.

2, EOT Sensor Inspection

Turn the ignition switch OFF.

Disconnect the EOT sensor 2P (Black) connector.
Jump the EDT sensor terminals with a jumper
wire.

Connection: Yellow - Green/red

Turn the ignition switch ON and engine stop
switch "0".
Check the EaT sensor with the HDS pocket
tester.

Is about 0 V indicated?

YES - Faulty EDT sensor,

NO - GO TO STEP 3,
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DRIVETRAIN SYSTEM

07ZAJ·RDJA110

peM 33P (GRAY) CONNECTOR
(Wire side of female terminal)

y

EOT SENSOR 2P(BLACKI CONNECTOR
(Wire side of female terminal)

B2
B28

3. EOT Sensor Open Circuit Inspection

Turn the ignition switch OFF.
Remove the jumper wire.

Disconnect the peM 33P (Gray) connector (page
6-54).
Check tor continuity between the peM 33P
(Gray) connector terminals and EeT sensor 2P
(Black) connector terminals of the wire harness
side.

TOOL:
Test probe

Connection: 828 - Yellow
82 - Green/red

Is there continuity?

YES - Replace the peM with a new one, and
recheck.

NO _. Open circuit in Yellow wire .
• Open circuit in Green/red wire.
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DRIVETRAIN SYSTEM

GEAR POSITION SWITCH
INSPECTION
Turn th e ignition switch OFF.

Disconnect the peM 33P (Black) connecto r (page 21­
6).

Check for conti nuit y between each gear posit ion
sw itch w ire term inal of the peM connector and
ground.

There should be cont inuity only et the term ina ls that
correspond to the gearsh ih lever pos iti ons show n
below, and there should be no continu ity at the
other ter minals.

You must test each of th e three w ires in each gear ·
shift te....er pos ition . Therefore. you need to make 9
tests , between each qear po sit ion swi tch wire terrni­
nal and ground.

If the lest result is abnormal. disconnect the ge ar
position sw itch 3P (Natu ral) connecto r.

Perform the continu ity lest at the 3P (Natural) con­
nector in the same manner (page 14-441.

• If the test resul t at the PCM is abnorma l and the
one at the 3P connector is no rmal, check fo r open
or short circuit , or loose or poo r connector con­
tact.

• If the both test resu lts arc abn ormal. rep lace the
gear position switch.

REPLACEMENT

peM 33P (BLACK) CONNECTOR (Wire side
of female term ina l)

A16 A2S

~~
Liqht Lightbluel Gray GND

Position white green

DRIVE 1

NEUTRAL , 5 6 ...J

REVERSE 1 8 9

l
3P (NAJURAL) CONNECTOR

Remove the following:

- seat (page 3-4)
- rig ht side cover (pag e 3-5)
- lelt fuel tank side cover (page 3-7)

Disconnect the gear pos it ion switch 3P (Natura l)
connector.

Release the gear po sit ion swi tch wire from the
clamps.
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Shift the sub-t ransmission into neutral.
Remove the two bolts and the gea r position switch
fro m the crankcase cover.

Coat a new O-ring with engine oil and install it onto
a new gear position switch .

Al ign the long end of the switch p in with the " N"
m ark.

Install the gear posit ion switch by aligning the
sw itch pin with the slo t in the crankcase cover being
caref ul nol to damage the switch pin.

Insta ll the bo lts and t ighten th em.

Route th e gea r pos ition switch wire properly (page
1-20).

GEARSHIFT SWITCH

DRIVETRAIN SYSTEM

NOTE:
• The AIT can shift and the m eter ind icates the

shift positi on (1 th roug h 3) w ith the following
conditions:
- M ode select switch at ESP (Elect ric Shi ft Pro ­

gram)
- Gearshi ft lever in D range
- Ignition switch turned ON

INSPECTION

A3

DOWN

UP

A5

A5

peM 33P (BLACK) CONNECTOR (Wir e side
of female term inal)

~
Whilel Whitel Wllil el Whitel

Position blue red yellow red

Up J

Free

Down

Turn th e ignition switch OFF.

Disco nnect the PCM 33P (Black) con nector (page 21­
51.

NOTE:
• When reconnect ing the PCM 33P connector.

check that th ere is no di rt and o il in the ccnnec­
tur.

Check fo r conti nu ity between the PCM connector
termin als in each swi tch position.

Cont inuity shou ld exist betw een the co lo r coded
wi res as fo llows:

If the test result is abnormal, rem ove th e righ t in ner
fende r (page 3-9).

Disconnect the left handleba r switch 10P (Green)
con nector .

Perf o rm the cont inuity test at the 10P (Green) con­
nector in th e same m anner (page 14-45).
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• lithe test resu lt et the pe M is abnormal and th e
one at the lOP (Greim ) connector is no rmal ,
check for open or sh ort cir cuit, or loose or poor
connecto r contact.

• If the both lest resul ts are abn ormal, repla ce the
handlebar sw itch (gearshi ft swi tch) .

DRIVE MODE SELECT SWITCH
INSPECTION

Black/blue

~:
Bluel Black! Green

Position orange green

ESP ~

D (

r CM 5P (BLACKI CONNECTOR
lWire side of female term inal)

r
PCM 33P (BI.ACKI CONNECTOR
(Wire side 01female term inal )

\ ----@::\:----,

L)~,
AI. 1)-_ -'

Turn the ignition switch OFf .

Disconnecllhe PCM 33P (Black) connecto r (page 21·
61.

NOTE :

• When reconnecting the peM 33P connector ,
check that there is no din and oil in the connec­
lor.

Check for cont inu ity between the peM connector
terminals in each switch positi on .

TOOL:
Test probe 07ZAJ-ROJA110

Continuity shou ld exi st between the col or coded
w ire s as fo llows:

If the lest result is abnormal, rem ove the right inner
fender (page 3-91.

Disconnect th e drive mode select switch 3P (Black)
connecto r.

Perform Ih e continuily test at the 3P (Black) con nec­
lor in the same mann er (page 14-46).

• If the test result at the PCM IS abnormal and the
one at th e 3P lBlackl connecter is normal , check
for open or short ci rcuit or loose or poor conne c­
tor contact.

• If th e both lest result s arc abnormal , replace Ih e
drive mode select swi tch
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SHIFT VALVE BODY

I NOTICE I
Do not drop or strike the solenoid valves when set ­
vicing , Excessive shock may damage rhe solenoid
valve.

EMERGENCY VALVE FUNCTION
NOTE:
• The emergency valve is used w hen the hydrau lic r----- - ---r - - - - - - - - -,

pressure is shut o ff by the faulty AfT clutch pres­
sure control sole noid (stuck; mechanical lock) ,
and the vehicle is h indered from running. Open
the bypass oil ci rcui t manually to supply hydrau­
lic pressure [In th is case, the transmission will be
fixed in the 2nd range and the vehicle creeps dur­
ing idli ng. )

• The stopper bo lt that operates the erne rqencv
valve is secured w ith the lock p late. Wh en trou­
b le occurs, rem ove th e lock p late and turn the
sto pper bo lt aU the way in to activate the erner­
qencv valve.

REMOVAL

AfT CLUTCH PCSOLENOID CONNECTOR

1-......----.............---

shift solenoid valve 2P (Btack and Brown) con ­
nectors

- AIT clu tch pressure control 2P (Black ) connector

CllJal1 erouna the ­
Vii/VB1JDdr with

comoessoaiJl' ro
remove dusr, dirt

and forClgn
marm;tli

Remove the follow ing:

- left eng ine side cover (page 3·171
left front mud guard (page 3-8)
left inne r fender (page 3·9)
wi re cl ip
two setting bolts
valve body cover
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I( Fila vi/:ve bodY - six bolts (sm all head)
w,l/ oe - shift valve body assembly

d'.~ilSSemIJJHrl.

loosen the Sl~

solfmOld VlJ/lIfJ bolts

8"'0tall' sealmg
boilS (large head.

goldl P1<Jee a sllQp
rowel unaor the

valve Ixx1v

gasket
- four oil joint co llars
- a ·rings

DISASSEMBLYIINSPECTION
NOTE'
• Keep dust and dirt away from all the parts ,
• Take care not to damage the mating surfaces of

the va lve bodies.

SOLENOID AND EMERGENCY VALVES

Remove the following from the valve body cover:

rlll'tJmelg8ncy

valve 15 bUilt in ttle

4fT clutch p'rJssure
cam'ol sulenold - bolts

shitt solenoid valve A and B tby pulling out of the
body cover)
screw and lock plate
four bolts and AfT clutch pressure control sate ­
nero assembly
rubber seal (from the va lve bodyl

AIT clutch pres sure
control solenoid

Use iJ hand­
operated ,}Ifpump
only Do nor USli d

IlI!}/1ples.~UIf'/ lJIf

Be C<JffJfUl'Mf"ftJ
short tno oosst.w

and negaTlVC
Cemlll1(1ls
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Connect a pressure pump to the input por t (fil ler
side) of the shift solenoid valve.

Connect a 12 V battery 10 thf! sol!moid valve
terminals and check for air flow conditions (do not
use a thin wire because a large amount of current
flows).
- valve A: Yellow/black (+ ) - Green/white (-I
- valve B: Yellow/green (+l- Green (-)

Air should not flow (the pressure should main ­
tained) while the battery is connected . and should
flow out of the output ports that goes to the shift
valve when the battery is disconnected.

11 i
1..\ 1 I'rOUTLET PORTS

d /
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INLETPOAT j



BI::' careful no! 10

.~"(JII tilt/ /lo.~itivt!

andrwgawe
lemJiOc1ls

BlOW rnrolJ9" el1 the
oil paSSiJgcs

tll(Jfouq/lly

(mc1u(Jmg sOII;J'Iold
"alves).

Connect the 12 V batt ery pos itive termina l to the
Yellow/red terminal and negat ive terminal to the
Blue/r ed termi nal of the AfT clu tch pressure con tro l
solenoid 2P (Black) con nector , and check the spool
valve throu gh the oil passages fo r ope ration

The varve sho uld move to away fro m the sole noid
side w hen tne batt ery is connected, and should
return bv spring force when the bauerv is discon­
nected.

Remove the followi ng from the linear sole noid
assembly:

- valve sto ppe r bolt
- em erge ncy valve
- val ve spring

Wash all the paris with a high flash poi nt or non­
flamm able solvent and blow dry the m w ith com­
pressed air to clean completely.

Check the emergency valve and valve bote for scor­
ing. scratch or abnorma l wea r.

ORIFICE CONTROL AND SHIFT VALVE S

Remove the fo llowing:

- tour bolts
- ori fice control valve body

- separato r plate
- shift valve body

DRIVETRAIN SYSTEM

<,

SPRING i>-~

~
EMERG ENCY VALVE I

STOPPER BOLT

ORIFICE CONTROL VALVE BODY
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separator plate
- two dowel pins
- four sealing bo lt s and wa shers

Remove the fo ll ow ing from the orif ice com-o! valve
body:

spring seat s
- valve springs
- orifice contro l valves (2nd and 3rd)

Remov e the foll owing from the shi ft valve body:

- spring seats
- valv e springs
- shift valves (1-2 and 2-31

Blow through ilil me WClsh all the parts w ith a high flash point or non­
Otlpdssages flammable solvent and blow dry thorn with corn ­

lflorOllghly pressed air to clean comple tetv .

Check the spool valve s (o ri fice control and shift
va lves) and valve bores for scor ing , scratch or
abnormal wear.

14-50

BOLTSAND
WASHER S-.

ORIFICE CONTROL
VALVE (2nd)

\~ ~~?j
SPRING /~
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SHIFT VALVE (1-2)



DRIVETRAIN SYSTEM
ASSEMBLY
NOTE:

• Before assembly, clean all the parts with compressed ai r. Make sure that th ere is no dust or lint on
any pans.

ORIFICE CONTROL VALVE BODY

ORIFICECONTROL
VALVE (2nd)

VALVE S\PRING ~ ~~ ~
EMERGENCY VALVE a U

~~_. ,
STOPPER BOLT ..~tY v '._

W Cli -

SCRE/ \
LOCK PLATE

VALVE BODY COVER-_~."

SEPARATOR PLATE

NT clutch
pressure control

/SOlenOid

SHIFTSOLENOID
VALVE B

SHIFTSOLENOID VALVE A

SHIFT AND ORIFICE CONTROL VALVES

Apply engine oil to the outer surface of the spool
(shift and orifice control) va lves.

InS/(lIltl1esf.lflng Insert each shih valve (1"2 and 2-3) and spring into
sosis wl/h the slit the shih valve body and secure it with th e sp ring
facmg away from seat.
the OIihce c..Ol1/roJ
Ydlve body lnage

/4-51)

~ SHIFTVALVE/SPRING

SPRING •
SEAT

SHIFT VALVE BODY
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fns',jl/ the spring Insert each orifice con trol valve (2nd and 3rd) and
sears wIth me silt spring into the stutt valve body an d secure il with
faCIng aWilv (rom the spring seal.

frlt" shift VltlvP bodY

tPJ{Je ,.: 5/1

Install the four sealing bolts with new sealing wash­
ers .

Install the follow ing onto the va lve body cove r:

- dowel pins
- separa to r plate
- shift va lve body

Insta ll the following onto the shift valve bod y :

- sepa rato r plate
- orifice control valve body

III
CONTROL
VALVEJ
SPRING

!lI:!"­BOLTSA ND
WASHERS

BODY
COVER

VALVE BODY

VALVE BODY

Install th e four valve body bol ts and tighten th em
securely.

Tig hten the fou r sealing bolls.
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SCREW

STOPPER BOLT

c I et """C
SPRING --::, a -RING

A lB""~ EMERGE NCY VA LVE QD-~

SOLENOID AND EMERGENCY VA LVES

Coat a new O-ri ng with engine oil and install it into ,-----------;----:-:--,--,,,
the stopper bolt groove.
App ly engi ne oil to the eme rgency va lve.

Install the spring and emergency valve into the AfT
dutch pressure control so lenoid body with the con­
cave head cnd portion of valve facing in.
Insta ll the valve stoppe r bolt an d sc rew it in until the
groove edge is alig ned with the valve body surface.

rnsrenu i e lock plat e and screw as shown.

Coat a new rubber seal w ith engine oil and install it
into the groove in the AJT clutch pressure con trol
so leno id body

Install the AfT clutch pressu re con trol sol eno id
assem bly w ith the four bolts.

Coat new O-rings wi th engine en and install them
in to the grooves in each shi ft sole noid valve .

Do not 'nltlfctJ,lnge Install th e shift solenoid valve A and B with the
A <In ri B belts.

Tighten the sill sole noid valve bol ts and lock plate
screw securely.

INSTALLATION

AlT CLUTCH
PRESSUR E v -~

CONTROl it' ~vr-
SOLENOID , 1"'1'. .cd.

\ ." fit' ".;)C rs,~;::.:r "
;.,."::S.~ '''''V

.. OJ '"f1~ RUBBER SEAL

o'of . $' """C
BOLr; 0'

B (Brown) __~

Clean the mating surface of the val ve body esscm­
uly and front cra nkcase cove r.

Coa t new Q-rings wi th engi ne oil and install them
into th e grooves in the oil joint co ll ars.
Inst all the four joint colla rs and a new gasket.
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Install the shift valve body assem bly w ith the six
bol ts and t ighten them securely .

Connect the solenoid valve 2P (Black and Brownl ' ..........
connectors.
c on nect the AfT clutch pressur e contro l 2P {Blac k}
connector.

Install the valve bod y cove r w ith Ihe two sett ing
bo lts and ligh ten them .

Install the w ire clip over th e w ire harness and into
the body cover.

Perform th e transmission oi l pr essur e check, if nee­
essary (page 14-12).

Install th e following:

- inne r fender (page 3-9)
- fron t mud guard (page 3·B)
- engine side cover (page 3-171

FRONT CRANKCASE COVER
REMOVAL
Rem ove the following :

- front mud guards (page 3·81
inner fenders (pag e 3-9)

- front ce nter grille (pdge 3-101
- center mud guards (page 3-71
- engine side covers (page 3·17)
- engine guard (pago 3-17)
- front propeller shah (page 8-6).
- water pump (page 7-14)

sh ift valve body (page 14-47)

- o il pipes (by removin g each jmnt bolt!
- O-rings
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- pipe setting cap and a-ring
- oil feed pip e C
- pipe setting co llar (by pu lli ng it out w ith a need le

nose pliers) and a -rin gs

- oil feed pipe 8 and O·ring

DRIVETRAIN SYSTEM

SETIING COLLAR

SETIINGCAP

CRANKCASE

BOLTS ~
., -f' /)/

'" .•

SETIING CAP

PIPEC

- fo urteen bo lts
- side cover stays and hose guide

front crankcase cover

- two oil join t p ipes and O-rings
- oi l orifice and O-r ing s
- two dowel p ins

SETIING COLLAR

O-RING

PIPE 8

CRANKCASE COVER ~»:.."""".~'.;K
(Oft
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CLEANINGIINSP ECTION
Remove the following:

oil fil ter (page 4-12\
dipstick

- sealing bolts and washers
- three bolts and oil pipe joint

Wash the crankcase cove r with solvent and blo .......
through a ll the passeqes with compressed air 10
clean them thoroughly.

Oil PIPE JO 'NT

./
DIPSTICK SOLTS AND WASHERS

The It>tJup,pes ece Check the feed pipe A, Band C for abnormal wear or
sUl.JplY"'9 engl/l/J o,j damage .
10each shiff clutch:

A 151, B 2ncUJn(J
C 3rd

The flydldUl1{; VIII/!
rhe rorU<.Ie

con verter IS

s"pplll'J(j mlough
the cranksnar/

Check the cranks haft seal co ll ar behind the bearing
for abnormal wear or damage.

For replacement. see page 14-56.

BEARING REPLACEMENT

COLLAR

[01 -=:rr[-"\
] 0 '> J /

r~

Remove the crankshaft beari ng using the special
tools.

Remove the output shaft oil seal.

Drive the output shalt bearings out of the crankcase
cover.

14-56

TOOLS;
Bearing remover, 17 mm
Rem over handle
Remover weight

07936·3710300
07936-3710100
07741..0010201 o r
07936-371020A o r
07936·3710200
(U.S.A. only )



Remove th e snap ring and washer, and the seal col ­
lar .

Coal a new O-ring with engine oil and install it into
the groove in a new collar.

Be! C.:Jreful not to Install the coll ar unti l it is seated . Install the washer
d;lmagtllhe mll!;'r and the snap ring into the cove r groove properly.

surface ot tho
colJar.

DRIVETRAIN SYSTEM

Drive a new bearing in with the ma rked side facing
up.

TOOLS:
Crank shaft bearing :
Driver
Attachme nt , 42 x 47 mm
Pitot , 17 mm

Output shaft bearing :
Dri ver
Attachmen t . 42 x 47 mm
Pilo t, 25 m m

INSTALLATION

07749·0010000
07746-0010300
07746-0040400

07749 ·0010000
07746-0010300
07746 -0040600

Blow through the oil passage in the cran kcase cover
wit h compressed air .

Clean the crankcase and cover mati ng surfaces.

Install the foll owing if they we re removed:

- sealing bol ts w ith new wa shers
- oil pipe joint with a new a ·ring
- dip stick
- oil filter (page 4·121

OIL PtPE JOINT

/'
DIPSTICK $" BOLTS AND WA SHERS

Apply eng ine oil to the lips of a new oit seal, and
install it into t he crankcase cove r unti l it is fully
seated.
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DRIVETRAIN SYSTEM

Coat new a-rings wi th engine oil and install them
onto the joint pipe .
Install the jo int pipe s into the oil pump.

Apply liquid sealant (Three Bond 1215 01 equiva ­
rent ! to the mating surface of the crankcase cover.

Blow the oil orif ice with compressed air to clean Ihe
passage.

Coat new O-rings with engine oil an d install the m
into the orifice groove.
Install the o il orif ice with the stepped side facing
ou t.

Insta ll the two dowel pins.
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DRIVETRAIN SYSTEM

Install the foll owing:

- front crankcase cover
- 14 bolts with (he side co.....e r stay s and hose guide

M llk fl SUfii' rIll!
m,Jt,ng Sl,;rlJCCS Tighten the bolt s in a crisscross pattern in seve ral

touch evenly- there steps securely.
shoUld tJf> no

csosreoce between
Ihe coVt!' snu

crankcase

CRANKCASE COVER

STAYS

Ali!!" rhf! I',m"JP
tabs WIlf! me

crcoves In Ihe
CUV!!,

Coat a new a ·ring w ith eng ine oil and ins tall it onto
the f lange of the feed pipe B.
Ap ply engi ne oil to th e outer surface of pipe B.

Carefully insert pipe B into the crankcase cover
wh ile turn ing it slowly to avo id damaging the oi l
seal in th e crankcase.

Coat new O-rings with engine oil and install them
in to the setti ng coll ar grooves.

Install the setti nq colla r until it is seated.

SETIING COLLAR

c

PIPE C

$"~
O-RING

P IPE~

I
~~
D-RING

~~O.RI NGS

App ly engi ne oil to the outer surface of feed pipe C.

Insert pipe C w hile turning it slowly to avo id damag­
ing the a -ring in the sett ing co lla r.

Coat a flew O-ring with eng ine oil and insta ll it into
the setting cap groove.

Install the setti ng cap and tighten it.

TORQUE: 21 N·m (2.1 kgf ·m, 15Ibf.ft)

Align me flangE!
taos Wit h me

groovesIn the
collar

SETTING CAP
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DRIVETRAIN SYSTEM

TORQUE CONVERTER REMOVAL

Connect rhejNIe B
fflange I(;gl to me

troct Side

COCII new O-rings with engine oil and install them
into the oil pi pe grooves.

Connect the oi l pipes with the bolts and tighten
them securely.

Install the following:

- shi ft valve body (page 1453)
wat er pump (page 7-15)
front propelle r shaft (page 8·10 )
engi na side covers (page 3-17)
center mud gu ards (page 3·71
front cente r grille (page 3·10)
inner fende rs (page 3-9)
front mu d guards (page 3·8)

Rem ove the torque converter assem hly using the
special tools.

Remove the following:

- stator shaft (while tu rning it cou nterclockwise)
- needle be<lrings

Remove the front cran kcase cove r (page 14-54).

Unstake the lock nut.

loosen the lock nut while holding the converter
boss w ith an open end wrench (w id th across flats :
32mml.
Remove the lock nut and was he r,

07933-HA80000 or
07933·HB3000A
(U.S.A. only)

TOOL:
Puller, 35 II 1,0 mm

Be CSte!u! nor 10

(J,Jmclge rl16

crankShaft rhre8ds
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- was hers
inne r collar

- needl e bearings

TORQUE CONVERTER INSPECTION
NOTE:
• Replace the to rque converter as an assembly

(from converter to inner collar).

Check the primary drive gear teeth fo r abn orma l
wear or damage.

Hold the to rque converter and tu rn the drive gear 10
check the one-way clutch in the torque converter.
The gear shoul d turn counterclockwise smoothly
and should not tu rn clockw ise.

DRIVETRAIN SYSTEM

Check the needl e bearings for abnorm al wear or
damage.

Check the one -way clutch sprag in th e stator shaft
for abnormal wear, damage or irregular movement .
Check the sprag contact ing surface for abnormal
wear or damage.

SPRAG

STATOR SHAFT INNER COLLAR
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DRIVETRAIN SYSTEM

Chec k th e s eal ring on the stator shaft for abnorma l
wear or damage.

r

SEAL RING

n~

Assemble the stater shaft and inner co lla r.

Hold the inner collar and turn th e stato r shaft
The shah shou ld turn counterclockwise smoothly
and sho uld not turn clockw ise.

SHIFT CLUTCH/MAINSHAFT
DISASSEMBLY

NOTE:
• For 2ndf3rd shift clu tch Icou nters haft l a nd

m ainshaft remov al (page 13-2).

1st SHIFT CLUTCH REMOVAL

Be careful not 10

(j,jm.1ge Ina

mi/In.~hlfh f/lr8i1i'Js

14-62

Rem ove m e torque converter (page 14-60) .

Unstake the lock nut.

l oosen the lock nul w hile hold ing the driven ge ar
bo ss w ith an op en end wrench (w idth across fla ts;
29 mm).

Remove the following :

lock nut
- w asher
- 1s1 shi ft d utch assembly



washer
- M 1 gear guide
- O-rings

1st SHIFT CLUTCH DISASSEMBLY
Remove the fo llowing from the clutch drum :

- primary drive n gear
- O-rings

- stopper ring
- end pla te

- three dutch discs and plates
- wave spring

Remove the return spring and clutch piston (page
14-65).

DRIVETRAIN SYSTEM

DRIVEN GEAR

\
'" e> )-~. ", ':'·r"" ...•. r, '.

WAVE SPRING

CLUTCH PLATES

CLUTCH DISCS
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DRIVETRAIN SYSTEM

2nd/3rd SHIFT CLUTCH AND
MAINSHAFT DISASSEMBLY

, .
, .

,-.t-:• ••

• •
'V'V . 'V

'V •
"-.-.I

•
/

SHIFTCLUTCH ASSEMBLY

LOCK WASHER

Remove the countershalt l2ndf3rd shift clutch} and
mainshaft (page 13-7).

Remove the end washers with a screwdriver and
disassemble the countershaft:

- C1 gear
- thrust washer
- C2 gear

bearing
lock washer

- C3 gear
- bearing

thrust washer
2nd /3rd shift clutch assembly
O-rings

THRUST WASHER

Remove the tcnowmc trom each clutch drum:

- stopper ring
- end plate

- three clutch discs and plates
- wave spring

Remove the return sp ring and clu tch piston (pagEl
14-65).

WAVE SPRING

CLUTCH Plt\TES

CLUTCH DISCS
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DRIVETRAIN SYSTEM

/I e,r' lt'l support
block end 0/ s-o

Si m e kl ' t=1 IS Stir

D"'" an 8rea 01 rile
spring (CIJmer

Wllich i.~

unsuppo/ ttld iJy tile
rerum spring. me

' Olamar m,l y se
damHged

CLUTCH PISTON REMOVAL

Insta ll the fo llowing s pec ial tools on to the shift
clutch.

TOOLS:
Clutch compressor attachment 07LAE-PX40100

(2 required]
Compressor bo lt assem bly 07GAE·PG40200 or

07GAE· PG4020A
(U.S.A. only)

NOTE:

• Be sure the special 1001 is adjusted to have full
con tact the stepped areas w ith the spring
retainer.

COM PRESSOR BOLT

~-

SU PPORT
BLOCKS

---."

ATTACHMENTS
!07LAE-PX40 100)

I

To prevent toss of
S,IIill9 lelISIOn. no

no! compress morc
rllan nec.!ssary.

Comp ress the return spring by tig htening the nut.

Remov e the snap ring from the boss.

l oosen the special tool and remove the fo llowing:

- snap riny
- sp ring retaine r
- retu rn spring

Wrap a shop towel arou nd t he clutch drum. Apply
air pressure to the oil ho le w hil e clos ing the othe r
holes w ith yo ur f inger 10 rem ove the clutch p iston.

Remove the O-r ings from the piston.

Clean autne parts of the shift clutch in solvent th or ­
ou ghly and blow dry th em w ith com pressed air .
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DRIVETRAIN SYSTEM

MAINSHAFT DISASSEMBLY
Remove the mainshaft (page 13-71.

Disassemble the rnainshaft:

Ml gear
bearing
was her
M3 gea r
snap rings
M 2 gear

SNAP RlfJGS

WASHER

M3 GEAR

Ml GEAR

BEARIN G

The M I gea'
beiJfrng hilS oro

1V//tI1 m'SSlflg from
escncageby

deSign.

INSPECTION
MAINSHAFT

Check each gear tooth and bearing for abnormal
wear or damage.

Check the oil ho les in the mainshaft tor clogs.

CLUTCH DRUM AND PISTON

Check the clutch drum tor nicks, indentations or
abnormal wear ma de by the clutch plates.

Check the o il ho les in th e drum boss and check
valve in the piston for clogs.

SNAP RINGS

lA'ASHER

••
--~..... '

. ~•..
~~~

_t •• .-

CLUTCH DRUM

M3 GEAR

Ml GEAR

,
BEARIN G

CHECKVALVE

PISTON

RcC;IJClJ Ihc clurch
d,s.;;; and pldfes as

;j .~~I

14-66

CLUTCH DISC AND PLATE
Check the linings of the clutch d iscs fo r wea r (drsc
groove disappearan ce).

Check the clu tch plates lor discolorati on.



DRIVETRAIN SYSTEM

CLUTCH RETURN SPRING

Measure the spring free length.

SERVICELIMIT: 31.8 mm (1.25 in)

SHIFT CLUTCH/MAINSHAFT
ASSEMBLY

MAINSHAFT ASSEMBLY

RIBS

,
M3 GEAR

I

Blow through the oil passages in th e mainshaft wi th
compressed ai r.

App ly eng ine oil to the each gear teeth and bearing.

Inslall the fo ll owing onto the mat nshatt:

- M2 gear
- snap rings (so that its end gap al ign s wi th the

groove in the sp lines)
- M3 gea r (with the ribs facing out)

InS/i111 the SIUlp 11m;

and wasner with
the dlamfered

(rolledJ eage facmg

away from tro
l"w.~lltlad

The M I gear washer
t>eIl/IIlY /lilS 0I1e - beari ng

rollor ftJlssmg Irom - M1 gear

80lCh ceoe by Make sure the . f II t d t th~ , snap rings are u y sea e In e
d6Slgn shaft grooves .

Install the mainshaft assembly with the oountershaft
(213 shift clutch) (page 13-10).

WASHER

,
M1 GEAR

,,
BEARING
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DRIVETRAIN SYSTEM

SHIFT CLUTCH ASSEMBLY
1st SHIFT CLUTCH

CLUTCH PLATES ~3 pes)

END PLATE

WAVE SPRING

SNAP RING

2nd/3rd SHIFTCLUTCH

CLUTCH DRUM

CLUTCH PISTON

PRIMARY DRIVEN GEAR

CLUTCH DRUM

O-RINGS

WAVE SPRING

CLUTCH PLATES (3 pes)

CLUTCH DISCS (3 pes)

END PLATE

STOPPER RING
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All shin Glurelles
/ls/,2ndand3rd)
use the foifowmg

O'lXl:Jovre

Clean the inner surface of the clu tch dr um thor­
oughly and blow through th c o il holes in the drum
boss and check valve in the piston .

A ppl y engine oil to new D-rings and install the m
in to th e piston groove.

Place the clu tch piston into the clutch drum in the
direc tio n shown.

DRIVETRAIN SYSTEM

8e care/ul nor to Install the pis ton whi le turning it 10 ensure proper
P'flf:f'I tM 0 rmgs seating.

w'rh roo much
force.

Place the following into the clutc h drum.

- return spring
- sp ring reta iner
- snap ring

Install th e special tools whil e adjust ing their posi­
ti on carefully (page 14-65).

to oreven t loss of Compress the return spring by l igh tening the nu t.
spllng renS'OIJ, do

not comptess more
than nOCt/SSiJry_ SPRING

PISTON

Align (he end gao
wah the groov.. (3

oecest In the spong
,e/arner.

Insta ll the snap ring into th e groove in the drum
boss properly .

l oosen the special tools and remove them.
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DRIVETRAIN SYSTEM

Install the wave spring into the piston groove.

Coa t the clu tch discs with d ea n engine o il.
Install the three clutch plates and discs alte rnate ly .
starting with the plate .

Install the end pla te with the stepped side facing
out.

Install the stopper ring into the drum grooves prop­
erly.

Perform the in itial clea rance inspection (paye 14·
70).

CLUTCH INITIALCLEARANCECHECK

Assemble th e shi ft clu tch.

Measure th e clearance between the end plate and
lop disc.
Set a dia l indica tor on the end plate with Ihe plate is
lowered.
lift the end plate up agai nst the stopper ring and
read the clearance, and record it.

Perform this inspection at the three poi nts from
120Q apart.

STANDARD: 0.7 - 0.9 mm (0.03 - 0.04 inl

If me clearance is no t within the standa rd value,
replace the end plate with a new one as fo llows.

Remove the stopper ring and end plate.

Measure the flange thick ness ot the end plate at
several points and record it.

Calculate the new plate thic kness using th e eq ua­
tion below. Choose" new plate as close to this
dimension as possible.

A = (B - O.81+ C

A: New plate thickness
B: Recorded clea rance
C: Old plate thickness

14-70

WAVE SPRING

PLATE S

- -, DISCS

STOPPER A~NG~"'.!!!IlIl...



If 1118 cstcussea
arnens-on IS over
me Ihidesl plil1H
tl"dnP'!5_~. If'p/aCI:'

the clutch dISCS and
plaf(~s,)s a set.

2ndl3rd sMt clutch:

tsr slliN clutch.

Select the end p late, and in stall it and the stopper
ri ng drum gr ooves pro perly.

, l s t CLiJTCH -----r"2nd/3rd ClU TCH'
, MarilfThickness-- Mark ThiCkness

1 2.1mm ~1- 2.3~

2 2.2 mm 2 2.6 mm 1
3 2.3 mm ! 3 2.9 mm
4 1 2.4 11'1 11'1 4 3.2 11'1 11'1
5 2.5 mm 5 3.5 mm

- 6 + 2.6 mm 11 2.15 mm
- 7--+ 2.7 mm 12 -2~45 mm

- 8--=1= 2.8 11'1 11'1 13-t z.75mm
- 9 2.9 mrn 14 3.05 mm

15--+-3.35 mm

t~mm
Install the countershaft and transmission gears
(page 14·71 ).

Insta ll the primary drive gear (page 14-72).

COUNTERSHAFT ASSEMBLY (2nd / 3rd Sh ift Clutc h)

Blow thro ug h the o il passages in the counte rshaft
with com pressed air .

Coat new a- rings with engine oil a nd ins tall the m
into the shaft gr ooves as sho wn.
Install th e countersnatt into t he shift clutch by alipn­
ing th e spli nes.

Ap ply engine oil to the gear teeth and the bearings
and assemble the ccuntershatt.

NOTE:
• Install the washer wit h the chamfered (rolled)

ed ge fac ing away from the thru st load.
• A lign the lock was her groove w ith the tabs on

the clutch dru m boss.

C2 GEAR

THRUST WA SHER

2nd/3rd SHIFT CLUTCH ASSEMB LY

Install the coun ters haft assembly wi th the mai nshaft
(pag~ 13-10).

DRIVETRAIN SYSTEM

O-RINGS

C3 GEAR

NEEDLE BEARING

THRUST WASH ER
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DRIVETRAIN SYSTEM

PRIMARY DRIVEN GEAR INSTALLATION (1st Shift
Clutchl

Blow through the oil holes in the driven gear boss
w ith compressed air .

Coa l new O-rings with engine o il and install them
into the boss grooves.
Install the primary driven gear into the shift cl utch
until u is fully seated ,

Install the 1s1shi ft dutch assembly {page 14-721.

151 SHIFT CLUTCH INSTALLATION

SHIFT »-:"
CLU TCH

AJ,gn mer1)~C l abs

WI/h I/le gRit r 9wdR

teem

Be carE'fuJ not to
r1afJlilge tile

m,lIrJ1;naft threads

14-72

Install the following:

- Ml gear gu ide lapp ly eng ine o il to the gear teeth)
- washer
- new O-rings (apply eng ine oi l)

Line up the tabs o f the thr ee d utch discs in th e sh ift
dutch .

Carefu lly install the shift clutch assembfv onto the
mainshah and onto the Ml gear guide until it is fuUy
seated (the whole of th e shaft threads are exposed !.

Apply engine oil to the threads of a new lock nut .
Install the washer and lock nut.

Tighten the lock nut whitt! holding the driven gear
boss w ith an open end wrench (w idth across flats:
29mml.

TORQUE: 108 N·m 111.0 kgf ·m. SOIbf.ftl

Stake th e lock nut into th e shaft groove .

Instalilhe torque converter I paqe 14·73),



DRIVETRAIN SYSTEM

TORQUE CONVERTER INSTALLATION
Apply eng ine onto the bearings, gear teeth and clutch sprag .

INNER COLLAR

WASHERS

TORQUE CONVERTER

Install the needle bearing into the inner collar.
Install the inner collar and onto the crankshaft by
aligning the cutout w ith the stoppe r pin.

Insta ll the thrust nee d le bearinq onto the inne r col­
lar w ith the need le ro ller side faci ng in .

Insta ll the was hers.

Install the th ree bea rings onto the stator shaft.
NEEDLE BEARINGS
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DRIVETRAIN SYSTEM

Be core/til rot ro
(//Imagt> rtle

cranksMI'I nvesas

14-74

Install the stator shah while turning it countercloc k­
wise .

Install the torque converter , al igning the splines
carefull y.

Install the was her.

Applv engine oil to the threads of a new lock nut.

Install the lock nul and t ighten if while holding the
converter boss with all open end wrench (w id th
across flats: 32 mml .

TORQUE: 108 Nm 111.0 kg'·m , 80 Ib'-ttl

Stake Ihe lock nul into the crankshaft groove.

lnstatlthe front crankcase cov er (paqe 14-57}
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FRONT WHEELfSUSPENSIONfSTEERING

SYSTEM COMPONENTS

78 Nm (8.0 kgf·m, 58 Ibf·ft)

~ 44 Nm (4.5 kqt.rn, 33lbHt)

L 54 N·m 15.5 kqf-m, 40 Ibf·ft)

"<iJ--~ Ei4 Nm (6.5 kqf.m, 47 IbHt)

29 Nm (3.0 kqf-m, 22 IbHt) _-I-~---::::::==::::::*\-~~

44 Nm (4.5 kqf-m, 33 Ibf.ft)

44 Nm (4.5 kgf·m, 33 lbf-ft)

108 Nm (11.0 kgf·m, 80 IbUt)

34 re-m (3.5 kqt.rn. 25 lbf-tt]
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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 dagreasing 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 4-23).
• Do not twist or bend the brake hose and pipe when serving.
• Use genuine Honda replacement bolts and nuts for all suspension pivots and mounting points.
• For brake system information (page 17-2).
• For handlebar switch inspection lpage 23-7).

SPECIFICATIONS
- --- -_.-

STANDARD I SERVICE LIMIT
-

IITEM
Minimum tire tread depth I 4 mm (0.16 in) I
Cold tire pressure Standard 30 kPa (0.30 kgffcm ,4.4 psi) I

Minimum 26 kPa (0.26 kgf/cm ,3.8 psi) I I
Maximum

--
34 kPa (0.34 kgf/cm Z, 5.0 psi) I

I
----

3Dkpa(0.30 kgf/cm2• 4.4 psi-i--With cargo I -
Tie-rod distance between the ball joints 387.5+ 1 mm (15.26 ± 0.4 in) I I
Toe Toe out: 10.9 ± 15 mm (7/16 + 9116 in)--

TOROUE VALUES

Handlebar lower holder nut
Front wheel nut
Front wheel hub nut

Front brake caliper bracket flange
bolt
Front brake disc bolt
Front brake splash guard flange bolt
Shock absorber mounting nut
Brake hose clamp flange bolt
Upper arm pivot nut
Lower arm pivot nut
Upper and lower arm ball joint nut

Tie-rod stud joint nut
Combination meter stay mounting
nut
Steering shaft end nut
Steering shaft holder bolt
Parking lock lever screw
Rear brake lever pivot bolt
Rear brake lever pivot nut
Parking stopper stay screw
Brake light switch (left lever side)

39 N'm (4.0 kqf-rn, 29 Ibf·ft)
64 Nm (6.5 kgf·m. 47 Ibf·ftl
78 Nm (8.0 kqf-m, 58 Ibf·ft)

44 Nm (4.5 kqf.rn. 33Ibf.ft)

42 Nm (4.3 kqtrn, 31 Ibf·ft)
11 Nrn (1.1 kgf.m, Blbf·ft)
44 Nm (4.5 kgf·m, 33 Ibf·ft)
12 Nrn (1.2 kgf·m, 9Ibf·ft)
34 Nrn (3.5 kqt.m, 25 Ibf.ft)
44 Nrn (4.5 kqf.m, 33 Ibi-ft)
29 Nrn (3.0 kqt-m. 21 IbMt)

54 Nrn (5.5 kqt-m, 40 IbHt)
25 Nrn (2.5 kqf.m, lBlbHtl

108 Nrn (11.0 kqf-m, 80 lbf-ft]
32 Nm (3.3 kqf-rn, 24 Ibf.ft)
7 Nrn (0.7 kqt-rn, 5.1 lbf-ft]
1 Nm (0.1 kgf-m, 0.7 Ibf.ft)
6 Nrn (0,6 kqf.m, 4.3 lbf-ft]
2 Nrn (0,2 kgf-rn, 1.4Ibf.ft)
1 Nrn (0,1 kqf.m, 0.7 lbf-ft]

Lock nut: replace with a new one.

Castle nut: tighten to the specified torque
and further tighten until its grooves aligns
with the colter pin hole.
ALoe bolt: replace with a new one

ALOC bolt: replace with a new one
ALOC bolt: replace with a 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 colter pin hole.
Lock nut: replace with a new one.

Apply locking agent
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FRONT WHEEL/SUSPENSION/STEERING

TOOLS

Attachment, 42 x 47 mm
07746-0010300

Attachment, 20 mm 1.0.
07746-0020400

or 07746-0020300 or 07746-0020200

Driver
07749-0010000

Attachment, 52 x 55 mm
07746-0010400

Pilot, 30 mm
07746-0040700

Attachment, 28 x 30 mm
07946-1870100

Attachment, 22 x 24 mm
01746-0010800

Pijot, 16 mm
07746-0041300

Compressor bolt assembly
Q7GAE-PG40200

Oil seal driver
07JAD-PH80101

Clutch compressor attachment
07LAE-PX40100

o

or 07GAE·PG4020A ~U.S.A. only)

Ball joint remover, 28 mm
07MAC-Sl00201

D7MAC-SL0202 (U.S.A.only) or
07MAC-Sl00200 and
07MAC·SLOA300 (U.S.A.only)

'----------'------------'---------
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Ball joint remover/installer
07WMF·HN00100

ATV Bead Buster
KLS379024

FRONT WHEEL/SUSPENSION/STEERING

TROUBLESHOOTING

(U.S.A.on/yl

Hard steering
• Steering shaft holder too tight
• Damaged steering shaft bearing/bushing
• Insufficient tire pressure

Steers to one side or does not track straight
• Incorrect wheel alignment
• Unequal tire pressure
• Bent tie-rod, suspension arm or frame
• Worn or damaged knuckle bearing
• Weak shock absorber

Front wheel wobbling
• Bent rim
• Worn or damaged knuckle bearing
• Faulty tire
• Wheel hub nut not tightened properly

Soft suspension
• Weak shock absorber spring
• Faulty shock absorber damper

Hard suspension
• Bent shock absorber damper rod
• Improperly installed suspension arms
• Faulty suspension arm bushings

Front suspension noise
• Loose front suspension fasteners
• Damaged suspension components
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FRONT WHEEL/SUSPENSION/STEERING

HANDLEBAR
REMOVAL
Remove the meter covers (page 3-18).

Remove the following;

- two nuts
- combination meterzstav assembly
- brake hose (from the hose clamp)

- three w ire bands

i:" C'(} the master ­
cylinder upng.'n to ­

plf/~ent 81/ from ­
entering rI'l l! ­

flydfdullC System

two screws
throttle ho using ho lder
tnronte housing
connectors
tw o bolts

- mas ter cylinder holder
- brake master cylinde r

AUSTRALIA IVoe ~ screw
oll!y - nut

- horn switch

15-6

MASTER CYLINDER
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HORN SWITCH

THROTI lE HOUSING
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- two screws
- bra cket holder
- tear brake leve r bracket
- three screws
- handlebar switch

- bo lts
- grip ends and collars
- handlebar grips

- four bolts
- upper holders
- handlebar

INSTALLATION

FRONT WHEEL/SUSPENSION/STEERING

HAN DLEBA R SWITCH

LEVER BRACKET

GRIP

BOL T/COLLAR /GRIP END

HANDLEBAR

Align /Ill'! !JuIlCII Install the handlebar and upper hold ers with the
mt!rk on rne handlf,!. punch marks lacing forward. Tig hte n the front bol ts

b8( With the wl/h first. then t ighten the rear bol ts.
the fOP edge of the

IOWf/1 I'ulde'r ,
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FRONT WHEEl/SUSPENSION/STEERING

Ap pl y Hon da Bond A or Honda Hand Grip Ceme nt
(U.S.A on ly) 10 the inside surface of each handlebar
grip and to the clean surfaces of the handlebar.
Wait 3-5 min utes and install the grips. Rotate the
grips fo r even application of the adhesive.

Ins tall the grip ends w ith the collars and tighten the
bolts.

Align rhe 5CJm of Install the left handlebar swi tch, and tigh ten the
th",!lWI/cll Wlrfllhff inside sc re w (1) f ir st, then tighten the o utsid e
p.JrlCh mal~ (In the scre ws (2) .

hdndletMr,

AI'gn the locating Install the brake lever bracket and hol der wi th the
pin on re bfiJC~ef pu nch mark facing up. Tighten the up per screw f irst.

wllh rfiB hale In I/lo then tighten the lower screw.
sw,rch housmg

AUSTRALIA type Ins tall th e horn swi tch and t ighten the scre w and
orlly nU l.

15-8
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FRONT WHEEL/SUSPENSION/STEERING

SCREWS

Insta ll the combination meIer/stay and tighten th e .-::"',....- ,....,....- - .,..,.,""'"":::-""=
two nu ts.

Secure the swi tch w ires with the th ree wi re bands.

TORQUE: 25 N·m 12.5 kgf.m , 18 lbf·ftl

Install the brake hose in to th e clam p.

Route the wces
and hose properly

(page '·20/

AI'9'l the edge 01 Install the brake master cylinder and holder with the
rhe master cylmder H UP~ mark facing up. Tighten the upper bolt fi rst.

with tIJ,.pIJncl' then tighten [he lower bolt.
marA on the handle-

lk/I TORQUE; 12 Nm 11 .2 kgf ,m, 9 Ibf·ft )

Connect the connectors to the brake and brake light
sw itches.

Align eo lug on the Install the throttle housing and holder against the
throttle housmg master cyli nder. Tighten the front screw first, then

with t"e matrng Irne tighten th e rear screw.
01 the masrcr cylln

dp,
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FRONT WHEEl/SUSPENSION/STEERING

THROTTLE HOUSING
DISASSEMBLY
Remove the following :

th ree screws
- throttle housing cover
- gasket

Slide the boot off the throttle cab le adju ster.

Loosen the lock nul and cab le adjuster.

Bend dow n the lock wa sher tab and remove the tot­
lowing:

- pivot nut and lock wa sher
- th rottle lever and washer

return spr ing
- th rottle arm tby disconn ect ing the throttle cable)

dust seal (fro m the housing bott om )

ASSEMBLY
Coat a new dust seal lip with grease and install it
into the th rottle hou sing until it is fully seated ,

Apply grease 10 the thrott le lever pivot in the hou s- r-:::--:::-:::-::-;:­
ing and to the throttle cable end .

Connect the cable to the throttle arm .

Install the washer ont o the tnrcure lever and insert
the throttle leve r into the throttle housing .
Install the th rott le arm with the spring ove r the lever
pivot by aligning the flat su rfaces as shown.

Install a new lock washer and the pivot nut, and
tighten it . Bend up th e w asher tab aqninst the nul.
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FRONT WHEEL/SUSPENSION /STEERING

Install the thrott le housing cover with a new qesket
and tighten the th ree screws.

Adjust the throttl e lever free play (pi:lge 4-4).

FRONT WHEEL
REMOVAL
Loose n the w heel nuts.

Support the vehicle using a ho ist o r equivalent and
raise the front w heels off th e ground.

Remove the nuts and wheel.

INSTALLATION
NOTE:

• Do not interc ha nge the left lind right ti res.

InSlall the wheel with the ar row mark facing in the
no rmal rotat ing direction.

Install the w heel nuts and tig hte n them.

TORQUE: 64 N·m (6.5 kgf ·m. 47 IbH t )

TIRES

o

00

RIM SUPPORTS

--G.~,y/~-~--;:ol

c ct. J

REMOVAL (U.S.A. only)
NOTE:

• This service requ ires the ATV Bead Buster
(KLS379024 1.

• Remove and insta ll the tire f rom the rim side
opposite the valve stem.

Remove the COrB from the va lve ste m.

Use a pneumatic tire changer or equiva lent to
remove the t ire from the rim. If a t ire changer is not
available, rim protectors and tire irons may be used.

Adjust the bottom rim supports to the proper rim ~------------------,
size. A lign the f lat side o f the support with the co rre­
spondi ng rim size in d icator.

U.Sii' Ollly W<lIt!'( <IS a lu be the bead area of the ti re with w ater, pressing
It/brlCanr ....hen down on the tire sidewall /bead area in several

remOllm9 or moum· places to allow the water to run into and around the
m9 wee. Soap 01 bead.
same maUll/mg
1"luicants rna"

leave a Sil(){KH1'I

resaoe which can
cause the tIre to

shilr on the' flm (lnd
lose' tore {:J1essure

dunng mt,ng
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FRONT WHEEUSUSPENSION/STEERING

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.

NUT

- --,

NUT

i1 )
) -..., .

UPPER RIM SUPPORTS <-')

BREAKER ARMASSY.

~

~.~.

Install the breaker arm assembly over the center ~====:============~
shaft and adjust the upper rim supports to fit the
outside rim diameter.
Install the top hold down nut and tighten it finger
tight.

LEVERAGE BAR

~.~~CRANK 1,

Failure 10 backout Pull the leverage bar down so the breaker shoe is ~====:============~
the breaker shoe just below the rim lip, Turn the crank to fully push

two turns will cause the breaker shoe between the tire bead and rim.
the shoe toscr8tcn Once the shoe contacts the rim, back the crank out

the bead lock, two turns to allow the shoe to clear the rim's bead
which may cause lock.

the tire to leak.

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.

~...,...- LEVERAGE BAR
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FRONT WHEEL/SUSPENSION/STEERING

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 described
below.

Check the tire for punctu ring objects.
Chalk mark the punctured area and remove the
puncturing objects.

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 (518 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 a rubber plvg through the eye of
the inserting needle.

Apply cement to rubber plug.
Push the inserting needle with plug into the injury
until the plug is slightly above the tire.

Be careful not to Twist the needle and remove it from the tire; the
push the "lug emro plug will stay in the tire.
way into 'he tire to

prevent from fallmg
inside.

Trim the plug 6 mm (1f4 in\ above the tire surface.
Repeat the above procedure if the puncture is large.
Do 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 15-11) and apply a cold patch
to the inside afthe tire.

15-13



FRONT WHEEL/SUSPENSION/STEERING

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 itself.
Rough the area marked inside the tire with a tire
buffer or a wire brush. Clean the rubber dust from
the buffed area.

Apply cement over the area marked and allow it to ;=-====:=============;
dry until tacky.
Do not touch the cement with dirty or greasy hands.
Remove the lining from the patch and center over
the injury.
Press the patch against the injury using a special
roller.

ASSEMBLY

25 kPa (0.25 kgf/cm 2, 3.6 psi)
22 kPa (0.22 kgfJcm 2

• 3.2 psi)
28 kPa (0.28 kgf/cm2

, 4.0 psi)
25 kPa (0.25 kgf/cm2. 3.6 psi)

30 kPa (0.30 kgf/cm2
, 4.4 psi)

26 kPa {O.26 kgf/cm2
• 3.8 pal]

34 kPa (0.34 kgf/cml , 5.0 psI)
30 kPa (0.30 kgf/cm 2

, 4.4 psi)

Use onlywateras a
lubricant when

removing or mount"
ing tires. Soap or
some mounting

lubricants may
leave a slippery res­

idue which can
causetne fire to

shift on tho rim and
lose air pressure

during riding.

15-14

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.

RECOMMENDEDTIRE PRESSURE:
FRONT,

Standard:
Minimum:
Maximum:
With cargo:

REAR:
Standard:
Minimum:
Maximum:
With cargo:

Check for air leaks and install the valve cap.



FRONT WHEELISUSPENSION/STEERING

WHEEL HUB AND KNUCKLE
REMOVAL

Suvporr tilt;! cnl'PtJr
SO rna! It does not

hangfrom src brake
hasp Dn nor rw,s/
or bend [lie bral.c

hose .

Remove the fron t wheel (page 15·11).

Remove the fo llowing:

- mount ing bolts
- front brake caliper

- cotter pin
hub nul

- wheel hub

- socket bolts
splash guard

Remove the cotter pin from the tie-rod ball joint
stud .
Rem ov e the ball jo int nul by ho ld ing the joint stud
flat surfaces.

BRAKE CALIPER

WHEEL HUB

SPLASH GUARD
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FRONT WHEEL/SUSPENSION/STEERING

Remove the bra ke disc cover flange bolls and brake
disc cover.

Remove the cotter pins from the ball joint studs.
Loosen the ball joint nuts, but do not remove them
vet .

DISC COVER

Release the ball joints, using the special tool accord ­
ing to the fo llowing instructions.

TOO L;
Ball joint remover, 28 mm 07MAC-SLOO201 or

07MAC-$L0202
(U.S .A. on lyl or
07MAC-SL00200 and
07MAC-S lOA300
(U.S.A. only )

BALL JOINT REMOVER

Apply grease to the ball joint remover at the po int
shown.
This will ease installation of the 1001 and prevent
damage to the pressure bo lt threads.

Insert the jaws carefully, makiny su r", thai you do
not damage the ba ll [oint boot

It necessary, ,lpp/y Adjust the jaw spacing by turning the pressure bolt.
pellf1UtlllIlf./lyve

III/mal'll to If}(}I>t!"

the ball pont

15-16
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FRONT WHEEl/SUSPENSION/STEERING

To prevent the tool from dropping, tie the strap on a
neighboring solid part such as the lower arm , tie­
rod, etc. before operatio n.

• Do not tie th e st rap on the b rake hose. brake
pipe. rubber boot, a nd other parts that can be
damaged eas ily.

Once the tool is in place. turn the adjusting bolt as
necessary to make the jaws parallel.
Then hand-tighten the pressure bo ll and recheck the
jaws to make sure they are st ill parallel.

Tighten the pressure bolt w ith a wrench until the
ball joi nt stud pops loose.

Remove the ball jo int nuts and the knu ckle from the
upper and lower arms.

INSPECTION
Turn the inner race of the beari ng in the knuckle
wi th your f inger. The bearing s should turn smoothly
and quiet ly . Also chec k that the bea ring ou ter race
fits tightly knuckle.

Inspect the knuckle for damage or cracks.

Inspect the ball joint boot fo r tears or other damage
by moving the ball [olnt stud .
It should move freely and smoothly.

BRAKE DISC REPLACEMENT
Remove the four socket bolts and brake disc from
the w heel hub.

Install a new brake disc w ith new socket bo ll s and
tighten th e bo lts.

TORQUE: 42 Nm (4.3 kgf -m, 31 Ibl -tt )

\

~ PRESSURE BOLT

'-'---=> - I
I

C::....J.....,J~ -'-

ADJUSTI NG BOLT

BRAKE DISC

\

BOLTS
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FRONT WHEEL/SUSPENSION/S TEERING

BEARING REPLACEMENT
Remove the dust seals f rom the knuck le . DUST SEALS

Remove the snap ri ng and drive the bearings out of
the knuc kle.

Installthe sna p ring into the knu ckle groove w ith the
chamfered side facing in.

~'

07749-0010000
07746·0010300
07746-0040700

01149-0010000
07746·0010400
07746-0040700

TOOLS:
Driver
Attachment, 42 l( 47 mm
Pilot. 30 mm

Pack the cavities of a new bee rinqs with grease.
Dri ve in Ihe bearing squarely with the m arked side
facing up until they are fully seated.

TOOLS :
Driver
Attachment, 52 lC 55 mm
Pilot, 30 mm
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FRONT WHEEL/SUSPENSION/STEERING

Apply grease to a new Outer dust seal lip and install
seal using the same tools un til it is flush w ith the
knuckle end.

Apply grease to the lips of a new inner dust seal and
install seal unt il it is flush with the knuckle end ,
being careful not to damage the lip .

S!/~ OUTEROUST SEAL

DRIVER

S!/ _..un",
INNER DUST SEAL"OIL SEAL DRIVER

07749-0010000
07JAD-PH80101

TOOLS:
Dri ver
Oil seal driv er

BALL JOINT REPLACEMENT
Remove th e snap ring from the ball jo int.

SNAP RING

• REMOVEAIINSTAlLER

01WMF-HN00100
01946·1870100

Set th e knuc kle and special too ls with "A" mark side :RF.iiOiiFfjjji;ffii'Ai"iFR'--""'''''''''''''''"'!
of the remover/install er facing to the ball joint in the
vise as shown.
Press the ball joint out o f the knuckle.

TOOLS:
Ball join t rem over/in staller
Attachment. 28 k 30 mm

15-19



FRONT WHEEL/SUSPENSION/STEERING

Set the knuckle and special 10015 with "8 " mark side
of the remover/installer facing to the ball joint in the
vise as shown.
Press the ball joint into the knuckle unti l it is fully
seated.

I NOTICE I
If you feel strong resis tance when compressing the
vise. srop. Reset the attachment of the tool so thar
(fIe ball jo;n/ head call go into (fIB hollow ot tfu/
attachment and try again.

TOOLS :
Ball joint remOllerli nstaller
Attachment, 20 mm 1. 0 .

07WMF·HN00 100
07746 -0020400

RE MOVER/INSTALLER

Install the snap ring with the chamfered edge facill g
m.

INSTALLATION
Install the knuck le onto the drive shah. and lower
and upper arms with the ball joint nUIS.

Install the tie-rod ball joint into the knuckle wi th a
new nul.

Tighten each arm ball joint nul lo the speci fied
torque and further tigh ten until its grooves alig n
w ith the cotter pin hole.

TORQUE: 29 Nm 13.0 kgf·m. 21 Ibf.ft)

fnsta!l new ccuer pins.

Install the brake disc cover and tighlen the brake
disc cover flange bolts

15-20
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FRONT WHEEL/SUSPENSION/STEERING

Tighten the tie-rod ball joint nu l by holding the jo int
stud f lat surfaces.

TORQUE: 54 Nrn (5.5 kgf ·m, 40 IbHt)

Install a new cotter pin.

Apply molybdenum disulfide grease 10 the drive
shaft splines.

Install the splash guard with new boi ls and tighten
the bolts.

TORQUE: 11 N 'm (1.1 kg f·m, 8lbf.ft l

SPLASH GUARD

Install the wheel hub and hub nut .
Tighten the nut to the speci fied torque and further
tighten unt il its grooves align with Ihe cotter pin
hole .

TORQUE: 78 Nm (8.0 kgf.m, 58 rbf.ft j

Install a new cotter pin.

Insta ll the front brake caliper w ith new mounting
bolts and tighten the bolts.

TORQUE: 44 N·m (4.5 kg f·m, 32Ibf·ft)

Install the front w heel {page 15-11I.

WHEEL HUB

BRAKE CALIPER
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FRONT WHEEL/SUSPENSION/STEERING

FRONT SHOCK ABSORBER
REMOVAL
Support the vehicle using a hoist or equivalent and
raise the front wheel off the ground.

Support th e lower arm . Remove the mounting nu ts.
bolts and shock a bsorbe r.

INSPECTION
Check the upper pivot bushing for wear or damage.
Check the dam per unit for leaks or otha r damage.
Replace the shock absorber assembtv if necessary.

For lowe r pivot beari ng inspection and rep lacem ent
(page 15·26).

INSTALLATION
Install the shock absorber in the frame and ove r the
upper arm, and insert the mounti ng bo lts from th e
tre nt side .
Install new mounting nuts and li gh ten them .

TORQUE: 44 N-m (4.5 kgf -m, 33 Ibf.ft)

15·22
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FRONT WHEEL/SUSPENSION/STEERING

SUSPENSION ARM
REMOVAL

TOOL:
Ball jo int remover, 28 mm

Remove the front carry pipe (page 3·10)
Rem ove the front wheel (page 15-11).

Remove the cotter pins from the ball joint studs.

Loosen the ball joi nt nut s, bUI do not remove the m
yet.

Release the ball joints, using the special tool accord­
ing to the ins tructions Ipage 15·16).

07MAC·S L00201 or
07MAC-Sl0202
(U.S.A . onlyl or
07MAC-SlOO200 and
07MAC-SlOA300
(U.S.A. on ly)

Support the wheel hubJknuckle assembly securely ,

Remo ve the Icllo winq;

- pivot nut. bolt and lo we r arm

Remove the two brake hose clamp ccus.

Remove the fo llo winy:

- shock abso rbe r lower mount ing nut and bo lt
- pivot nut s, bolts and upper arm

BALL JOINT RE MOVER

UPPER ARM
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FRONT WHEEL/SUSPENSION/STEERING

INSPECTION
Remove the seal caps and pivot collar from the
upper ar m .

FOIlJ8/1 JOm/ Inspect the ball joi nt boat for tears or othe r damage
rep/d(:ement by moving the ball jo int stud.
1p;Jf,/1J /5-25/ It should moves freely and smoothly.

Check the pivot bushings in the uppe r arm for wea r
or damage.

Remove the shock absorber lower pivot co lla r .

For bearmg Check the pivot bear ing for wear or damage.
rcplacemem
{pBge 15-26}

DUST SEAL CAPS

PIVOT COLLAR

..­BUSHINGS

BOOT

NEE DLE BEARING

PIVOl COLLAR

Remove the two f lange bolts and lower arm guard if
necessa ry.

Check the pivot bush ings in the lower arm for wear
or damage.
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FRONT WHEEL/SUSPENSION/STEERING

BALL JOINT REPLACEMENT
Remove the snap ring from the ball joint.

BALL JOINT

Set the upper arm and special too ls with " B" mark
side of Ihe removerlinstaller facing to the ball joint
as shown.
Press the ball joint into the upper arm unti l it is fully
seated.

ATIACHMENT

SNAP RING

ATIACHMENT

07WMF-HN00100
07746·0020400 or
07746 -0020300 or
07746·0020 200

07WM F·HNOO100
07946-1870100

Set the upper arm and special lools with ~A~ mark
side of the rem overzlnstauer facing to the hall joint
as shown .
Press the balt joint Qui of the upper arm.

TOOLS:
Ball joint removerli nstaller
Attachm ent , 28 x 30 mm

TOOLS:
Ball joint remover / install er
Att ach ment, 20 mm 1.0 .
Attachm en t , 17 mm 1.0.
Att achment. 15 mm 1.0 .

I NOTICE I
If you feel strong T8sis ranc9 when lowering th e
press, stop . Reset the attachmt/nt of the tool so tile
ball j oint head can go into the hollow of the attach­
ment and try again. Failure to reset the attachment
will damage the ball ;o inr and/or the upper arm.

lnstallthe snap ring with tne chamfered edge fetcing
in .
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FRONT WHEEL/SUSPENSION/STEERING

SHOCK ABSORBER LOWER PIVOT
BEARING REPLACEMENT
Remove the dust seals. NEEDLE BEARING

Press the bearing out of the upper arm using the
special tools.

Care fullv press in a new bearing un fi l il is flush wi th
the pivot edge (until the press stops).

Install new dust seals with Ih e fla t side facing in
unti l the depth from the pi vot ou ter su rface is 1 mrn
(0.04 in ).

Apply grease to the du st seal lips and the needle
rolters of Ihe bear ing.

Inslal1 the pivot collar.

1mm

DUST SEALS

. J -~

\
PIVOT COLLAR

07749·0010000
0774 6-0010800
077 41).0041300

07749- 0010000
07746-0010800
07746- 0041300

TOOLS :
Driver
Att achment. 22 J( 24 mm
Pilot, 16 mm

TOOLS:
Driver
Att achment. 22 J( 24 mm
Pilot. 16 mm

Prt>S5 rh.' tMafl"lg

With the milr~ed

SIlk' (ifl.'lI1y utI
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FRONT WHEEL/SUSPENSION/STEERING

INSTALLATION
Apply grease to the pivot co llar oute r surface and
insta ll the coll ar into the upper arm.
Apply molybdenum disulf ide grease to the dust seal
lips and install the dust seal caps onto Ih e uppe r
arm.

Install the upper arm into the frame wi th the piv ot
bolt and a new nut , and t ighten the nut to the speci ­
fied torque.

TORQUE: 34 Nm 13.5 kgf ·m , 25 Ibf·ft J

Install the shock absor ber lower mount to the upper
a rm with th e mounting bolt and a new nut, a nd
tighte n the nul to the s pecified torque .

TORQUE: 44 Nm (4.5 kgf 'm, 32 Ibf.ftl

Install and t ighten the two new brake hose cramp
bolts 10 the specified to rque.

TORQUE: 12 Nm (1.2 kgf ·m, 9 lbf·ftl

Insta ll t he low er arm into the frame w ith the pivo t
bolts and new nu ts. and loosely l igh ten the nu ts.

Insta ll the wh eel hu b/knu ckle assembly on to the
upper and low er arms and install the ball jo int nuts.
Tighten each nul to the specified torque and fu rth er
tig hten unt il its grooves align w ith the cotte r p in
ho le.

TORQUE: 29 N·m (3.0 kgf ·m, 21 IbUt)

Install new cotter pin s.

~ DUST SEAL CAPS-

~ PIVOT COLLAR
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FRONT WHEEl/SUSPENSION /ST EERING

lns tatt the front wheel tpaqe 15·11).

Place th e ve hicle on level groun d and t ig hte n th e
lower arm pivot nuts

TORQUE: 44 Nrn (4.5 kgf ·m, 32 Ibf ·ft )

lnstatlthe front carrier pipe (page 3· 10\.

STEERING SHAFT
REMOVAL

- two nuts
- combination meier/stay assembly
- bra ke hose (from the hose clamp}

Remove the follow ing:

- tren t wheels (page 15·111
inner fende rs (page 3·9)
front fender (page 3·121
lower meie r covers lpage 3-18)

brake hose (fr om the clamp)
wi res (from the cli p )

AefJp 1M£' maMa' ­
Cl'lrnC1er reservoir

""fllIh !
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handleb ar lowe r holder nuts and washers
hand lebar assembly (from the steering shaft)



FRONT WHEEL/SUSPENSION/STEERING

cotte r p ins
tie -rod ball jo int nuts (whil e holding the joint
stud flats with an ope n end wrench )

- tic-rods (from the steer tnq shaft arm )

- colter pin
- shaft end nul and washer
- shah arm

- brake hose (release from damp)
two holder bolts

- shaft hol der

stee ring shaft (f rom the shaft bearing)
- shaft bushing

15-29



FRONT WHEEL/SUSPENSION/STEERING

INSPECTION
Check the stee ring shaft buuhinq for wear or dam­
age.

Check the steering shaft lor distortion or damage.

Turn the inner race of the steering shaft bearing
with your t inger . The bear ing should tu rn smooth ly
and Quil:llly. Also check. that the uC(lring cute r race
fits tig htly in the frame.

BEARING REPLACEMENT

l

Remove the upper and low er dust scats.

Remove the snap ri ng .
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FRONT WHEEL/SUSPENSION/STEERING

Assemble the special tool s onto the steering shaft
bearing.

Remove the bearin g from the fram e by tight eni ng
the nut.

TOOLS:
Clutch compressor attachment
Compressor bolt assembtv

Attachment. 28 x 30 mm
10 mm w asher

07LAE·PX40100
07GAE·PG40200 or
07GAE·PG4020A
(U .S.A. only)
07946·1870100
Common hard­
wa re

COMPRESSOR
ATIACH MENT

R ..I
COMPRESSOR
BOLT L

AITACHMEN T-T""i"-~_
WASHER

<,
NUT

COMPRESSOR
BOLT

NUT

I WASHERL./
ATIACHMENT ~'~ ~,.

'\
COM PRESSOR

~:::;r;;:;:;;;;;;:,...~~A~n~ACHMENT

07LAE·P X4Dl00
07GAE·PG40200 or
07GAE·PG4020A
(U.S.A. only)
07746-0010300
Com mon hard ­
wa re

Attachment, 42 x 47 mm
10 mm w ashe r

Draw a new hear ing into the fram e w ith the ma rked ~================~
side facing up unt il it is fully seated.

TOOLS:
Clutch compressor attachme nt
Compressor bolt assembly

Install the snap ring into th e groove properly wi th
the chamfered edge facing up.

INSTALLATION

Tile upoer seal .s Coat new dust seal lips with grease and install
flusn w,rt! me them.

frame edge and fhe
lower ses: is seared

ooro the bearmg

NOTE:

• Rou te the wires, ho se and cab les pr op erly (pagl:l
1·20).

Apply grease to the shaft bush in g in ner surface .
Insta ll the shal t bu sh ing onto the steeri ng shaft w it h
the arrow mark facing up.

Install th e steering shaft into the shaft beari ng.
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FRONT WHEEL/SUSPENSION/STEERING

Install the shaft holder with th e hose cla mp facing
the right side and tighten the two bolts alternately.
then lighten to th e speci fied torque ,

TORQUE: 32 Nm 13.3 kg'·m. 24 Ibl-ttl

In51<111 the brake hose to the hose clamp.

Apply molybdenum disulfide gr ease to the steering
sha ft splines.

Insta ll th e shaft arm over th e steering shalt by align­
ing the w ide tooth w ith the wide groove.
Insta ll the washer and end nut, and lighten it.

TORQUE: 108 N-m (11.0 kgf.m. 80 lbf.ft)

Insta ll a new cotter pin.

Install the t ie-rods into the steermq shalt arm .
Install new jo int nu ts and tighten th em by holding
the ball jo int stud flats with an open end w rench .

TORQUE: 54 Nrn 15.5 kgf -m. 40 Ibf -ftl

Insta ll new cotter pins .

rnstan the handlebar essem biv onto the steering
shaft with the washers and new low er holder outs.
Tighten the nuts.

TORQU E: 39 N ·m 14.0 kg f ·m , 29 lbf -tt l
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FRONT WHEEL/SUSPENSION /STEERING

Route rhe wires
ami hosp propt!'rl}'

l/Xlge 1-20J

MA f;1 surc all rfJe
IVIfCS ana nose{JfC

nr()(leriy mur<'1d
(page ' ·201.

TIE-ROD

Install the combi nation meter/stay and tighten the
tw o nuts.

TORQUE: 25 N·m (2.S kgf·m, 181bf.ft l

Install the brake hose into the clamps on the steer ­
ing shaft and shaft holder tsee below) .

Secu re the w ires wit h the w ire clip.

Install th e brake hose into the clam ps on the stee r­
ing shaft hol der.

Install th e fo llowing:

- low er meter cove rs (page 3·18)
- front fend er (page 3-12)
- inner fenders (page 3-9)
- front wheels (page 15-111

REMOVAL
Rem ove the fo llow ing:

- front wheel (page 15·11)
- inner fende r (page 3-9)

Remove the cotter pins.

Remove Ihe t ie-rod ball joint nuts w hi le hold ing the
joint stud flats with an ope n end w rench.
Remove the tie- rod from the knuckle and steering
shaft arm.

INSPECTION
Inspect the t ie-rod fo r dis torti on or damage.
Inspect the ball joint boots fo r tears or ot her dam­
age by moving the ball joint studs.
They shou ld move freely and smoothly .

Replace the ball joint if necessary .

BAll J OINT BOOTS
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FRONT WHEEL/SUSPENSION/STEERING

DISASSEMBLV/ ASSEMBLV
Loosen the lock nuts and remove the ball jo ints and
lock nuts from the tie-rod .

Install the unm arked ball joi nt and go ld co lo red nul
on th e f lat (w rench hol di ng areal side of the t ie-rod,
and the " I," m arked ball jo int and silver nul on the
opposi te side.

/
FLATS

NU TS

Ihe bal! /OInI POSI­

110 115 ilIe 180> from
eecn orher T'9/J ren

reese nuts snoc
ins/ailing flIt' M­

'00.

Hand-tighten the lock nuts and measure the dis­
tance between the lock n ul a nd thread e nd.

STANDARD DISTANCE: AlB: 8.3 mm (0.33 in )

The di ffe rence between distance A and B should be
3 mm (0.' i n) o r less.

INSTALLATION

B-- A--

15-34

Install the tie -ro d with the flat side of th e rod to ward
the knuckle. Install new joint nu ts and adjust the
to e -out (pag e 4-231.

Tig ht en the joi nt nuts by holding the ball jo int stu d
flats with an ope n end w rench .

TORQUE : 54 N·m 15.5 kgf ·m , 40 IbUt)

Install new cotter pins.

Install the fo llowing:

- in ner fender (page 3·9)
- f ront w heel (page 15-11)

Adjust the toe and ball joint angle (page 4·23)
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REAR WHEEL/SUSPENSION

SYSTEM COMPONENTS

54 Nfn 15.5 kqt.m,
40lbHtl

34 Nm (3.5 kgf·m,
25Ibf·ft)

\

34 Nm (3.5 kqf-rn,
251bf.ft)

34 rq-m ts.s kgf.m, 25 lbf-ft]

/

I(--(~~!!~~~~
;;~~t-~~~/

34 N·m (3.5 kgf·m, 25 Ibf.ft)

137 Nm (14.0 kqf-rn. 1011bHt)

64 Nm (6.5 kgf-m, 47 lbt-ft]
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REAR WHEEl/SUSPENSION

SERVICE INFORMATION
GENERAL
• This section covers service of the rear wheel and rear suspension.
• For tire information (page 15-11).
• For brake system service (page 17-2).
• For rear driving mechanism service (page 19·2}.
• 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.

SPECIFICATIONS

ITEM STANDARD SERVICE LIMIT·
Minimum tire tread depth 4 mm (0.16 in)
Cold tire pressure , Standard 25 kPa (0.25 kgffcm 2

, 3.6 psi)
Minimum 22 kPa (0.22 kgffcm I 3.2 pst}

)_ Maximum 28 kPa (0.28 kgffcm , 4.0 psi)
With cargo 25 kPa (0.25 kgf/cm , 3.6 psi) ;

TORQUE VALUES

Rear wheet nut
Rear wheel hub nut

Upper arm pivot nut (frame side)
Upper arm pivot nut (knuckle side)
Lower arm pivot nut

64 Nrn (6.5 kqf-rn, 47 lbf-ft}
137 Nun (14.0 kgf-m, 101 Ibf.ft)

34 Nru (3.5 kqt-m, 25 lof·ft)
54 Nm (5.5 kqf-rn, 40 Ibf·ft)
34 Nm (3.5 kqf-rn, 25Ibf·ft)

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.
Lock nut: replace with a new one.
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REAR WHEEL/SUSPENSION

TOOLS

Driver
07749-0010000

Fork seal driver body
07947-KA50100

! Spherical bearing driver
0IHMF-HCOO'OO

Oil seal driver
07JAD·PHB0101

Oil seal driver
07LAD·SM40100

not available in U,S.A., use a
suitable collar.

(//r~O__
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TROUBLESHOOTING
Rear wheel wobbling
• Bent rim
• Worn or damaged knuckle bearing
• Faulty tire
• Wheel hub nut not tightened properly
• Loose rear suspension fasteners

Steers to one side or does not track straight
• Unequal tire pressure
• Bent suspension arm or frame
• Worn or damaged knuckle bearing
• Weak shock absorber

Soft suspension
• Weak shock absorber spring
• Faulty shock absorber damper

Stiff suspension
• Bent shock absorber damper rod
• Improperly installed suspension arms
• Faulty suspension bushings or bearings

Rear suspension noise
• Loose rear suspension fasteners
• Damaged suspension components

REAR WHEEL/SUSPENSION
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REAR WHEEL/SUSPENSION

REAR WHEEL
REMOVAL
loosen the wheel nuts .

Support the vehicle using a hoist or equivalent and
raise the rear wheels off the ground.

Remove the nuts and wheel.

For t ire removal/installat ion and repair (page 15· 11).

INSTALLATION
NOTE
• Do not interchange the left and rig ht t ires.

Install the wheel with the arrow mark facing in the
normal ro tat ing di rection.

Install the wheet nu ts and tighten them.

TORQUE: 64 Nm [6.5 kg' ·m. 47 IbU t )

WHEEL HUB/KNUCKLE
REMOVAL
Remove the rear wheel (page 16-61.

Remove the fo llowing:

- cotter Pi"
hub nut

- wheel hub

16-6
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REAR WHEEL /SUSPENSION

- lower arm pivot nut and bolt
- upper arm pivot nut and bolt

seal caps (f rom the knuckle)

p ivot collar (to disconnect the shock absorber)
- knuckle Itrom the drive shah)

INSPECTION

BOLTS , - -

COLLAR

KNUCK LE

Remove the dust seals.

Turn the inner race of the bearing in the knuckle
with your fi nger. The bearing should turn smoothly
and quietly. Also check that the bearing outer race
fits tightly in th e knuckle.

Inspec t the knuckle fo r damage or cracks .

For suspension pivot inspection (page 16-13).

BEARING REPLACEMENT
Remove th e snap ring.

Press the bearing out of the knuckle using a suitable
collar.

SNAP RING
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O-RINGS:

~~»I

COLLAR

....~
(2.5 -3g)

:;-. SEAL CAPS

07749 -0010000
07LAD·SM40100

07749 ·0010000
07JAD·PH80101

07749 -0010000
07LAD-SM40100
07947-KA50100

TOOLS:
OUTER SEAL:
Driver
Oil seal driver

Pack the cavi ties of a new bearing w ith grcase.
Carefully press the bearing in Ihe knuckle with the
ma rking side facing up unti l it is full y sealed.

TOOLS:
Driver
Oil seal driver

Installthe snap ring in to the knuckle groove w ith the
chamfered edqe facing in.

INSTALLATION
KNUCKLE

Ap ply grease 10 the p ivot bushi ngs and dust seal
lips on the knuckle.
Ap ply molybdenu m disul fide paste to the pivot
bus hing in the shock abso rber .

Install the knuck le onto the shoc k absorber with Ihe
pivot collar .

Pack the lip cav it ies o f the inner dus t seal wi th 2.5 ­
3 9 of gr ease and set Ihe knuckle over the drive
shaft.

Inslall the seal caps onto the dust seats on the
knuckle.

Coat new a-rings wit h mo lybden um disulfide
greas e and install them into the pivot bol t grooves. ~
Apply molybdenum disulfida qtease to each bolt r- ..,~

head (between the O·rings) .

Connect the upper and lower arms to the knuckle
w ith the pivot bol ts.

Whon mSlallmg 1M Coat the lips of new dus t seals w ith grease and
dusr se,iIS, Ill' Cd'P- install them until they arc fl ush with [he knuckle sur ­

lui nor 10 oarnage face.
1"8 seeno. Install the outer seal firs t, Ihen install the inner seal.

REAR WHEEL/SUSPENSION

SUp;)QIr rllt! ~f1ur;ilt' IN NER SEAL:
Wllh tre driver Driver

we,gh l lo iJVOI<1 Oil seal driver
rJamJl9m9 rne oulI" Fol1l. seal driver bod y

dust seel
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Install new nuts and tighten them.

TORQUE:
Upper ann : 54 Nm (5.5 kgl om, 40 Ibl ohl
Lower ann: 34 Nom (3.5 kg'om, 25 'bl·h )

REAR WHEEL/SUSPENSION

WHEel HUB

Install a new dust seal in to the hub with the metal
side lacing ou t until it is flush with the hub surface.

Apply molybdenum disulfide grease to the drive
shaft splines .
Pack the lip cavi ties of the outer dust seal with 2.5 ­
3 9 of grease.

Ap ply molybdenum disul fide grease to the dust seal
and install the wheel hub.

HUB-.
- -,--

<1t>'".....
DUST SEAL

HUB
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REAR WHEel/SUSPENSION

Install the hub nu t and tighten it to the specified
torque and further lighten until its grooves alig n
with tile cotter pin hole.

TORQUE: 137 N 'm 114.0 kgf. m. 101 1bf.ftl

Install a new cot ter pin.

lnstaltthe wheet Ipeqe 16-6).

REAR SHOCK ABSORBER I
SUSPENSION ARM

SHOCK ABSORB ER REMOVAL
Remove the rear wheel (page 16 6).
Remove the seat (page 3-4).

SUPPOIl the knuckle with a support block.

Remove the fo ll owing:

- upper arm pivot nut and bo lt uo disconnect the
upper arm)
seal caps

- pivot collar [to disconnect the knuckle)

mounting nu t and bolt
shock absorber

16-10
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SUSPENSION ARM REMOVAL
UPPERARM

Remove the pivot collar (page 16-10).

R,gllf upper arm. Remove (he right side cover (page 3-5).
Lett lJf)(JHf FHm: Remove the oi l filler lid (page 3-8),

Remove the follow ing:

- stabilizer link nut (to disconnect the fink]
- tw o pivot nuts and bo lts
- upper arm

REAR WHEEL/SUSPENSION

UPPE R ARM

LOWER ARM

Remove the following ;

- lower arm pivot nut and bo lt (to d isconnect the
knuckle)

lower arm pivot nut an d bolt
lower arm

STABILIZER ARM AND LINK

Remove the following :

- link nu ts
- stabilizer links

PIVOTBOLT

\

LQW ERARM

LINK NUT
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REAR WHEEL/SUSPENSION

four boi l s and arm holders
- stabilizer arm
- stabilizer bushings

INSPECTION
SUPENSION ARMS

Check the stab ilizer bushings for wear or damage.

Check the stabilizer arm for distortion or damage.

Inspect the ball joint boot of the l ink for tears or
o ther damage. JOINT BOOT$

Rppldc!' '''e nuts Remove the seal caps and pivot collars from the
w'th new OI'I8S low er arm.

Rem ove the four nu ts, bolts a nd arm gua rd if neces ­
sary .

Check the pivot bushings for wear or damage.

16-12
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Remove the pivot collars and the dust seals from
the upper arm .

Check the pivot bearings for wea r or damage.

For bear ing rep lacement (page 16-13).

Check the pivot bu shings in the knu ckle for wea r or
da mage.

SHOCK ABSORBER

Remove the up per pivot co lla r.

Check the pivot bu shings for wear or damage.
Check the damper unit for leaks or ot her damage.

PIVOT BEARING REPLACEMENT

REAR WHEEL/SUSPENSION

DUST SEALS
~.,

COLLA RS

BUSHINGS

BUSH ING

Clean any grease from the upper arm pivot tho r­
ou ghly.
Remove the stopper rings from the p ivot.

Press the bearing out of the upper arm usi ng the
special tool.

TOOL:
Spherical bearing driver 07HMF·HC00100

lnot avail able in
U.S.A., use a suit ab le
collar]

BEARING DRIVER

~~fI
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REAR WHEEL/SUSPENSION

Insta ll a new stopper ring into the inner groove in
the pivot securely.

Carefully press in a new bearing until it contacts the
stopper ring (the depth from the outer surface is
12.8 mm), usi ng the same tool.

Install a new stopper ring .

Pack each pivot (betw een bearing and dust seals)
with 3 9 of grease.
Apply grease to the new dust seal lips and Install
them until they arc flush w ith th e outer surface.

Install the pivot collars.

SHOCK ABSORBER INSTALLATION
Insta ll new dus t seats into Ihe p ivots with the lip
side facing out until they are seated.
Apply molybdenum disulfide paste to the pivot
bushings and dust seal lips.

Install the seal caps and piVOT collar.

~ __~ DUST SEALS

/
S~
STOPPER <
RINGS "i'cLi--'-"

COLLAR

Install the shock absorber into the frame w ith the r--:::~~~
mounting bert. Install a new nut.

Connect the shock absorber 10 me knuck le amJ
upper arm (page 16-16).

lns tatl the seal (pag e 3-4 ).
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REAR WHEEL/SUSPENSION

SUSPENSION ARM INSTALLATION
STABILIZER ARM AND LINK

Insta ll the stabilizer arm and bushings with the arm
holders so the rounded side of the bushings are
toward the frame.
Tighten the fo ur hol de r bolts alternately .

Insrll/I'Mth thl! Inst all the stabi lizer li nks w ith new nuts and tighten
ShOft evesae mfO the m.
the Slilb,li,er arm.

• --.. BUSHINGS

j XO.5mm

/

' I~DUST
SEAL

$"_~ DUST SEALS CAPS

COLLAR

c~

lOWER ARM

Install new dust seals w ith the lip side faci ng cut r --- - - - ---- ­
unt il the depth from the bushing end is 0.5 mm (0.02
in ).

A pply gre ase to the pivot bushin gs in the low er arm
and install the pivot collar.
A pp ly grease to th e seal lip s and install the seal
caps over the dusl seals securely .

Install the lower arm into the fra me. Align th e bolt '-=:::::;::::;:::;=-~;;;;;;;;;;;;;;;;:=:=;:::~
hole s in the fram e an d arm, a nd insert the pivot boll
f rom the rear side.

Inst all a new pivot nut .

l OWER ARM
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REAR WHEEl/SUSPENSION

Coat new O-rings with molybdenum disu ll ide
grease and install th em into the pivot bo ll g roove.
Ap plV molybden um disulfide grease 10 tho bol t
head (between the O-rin gsl and insert the pivot bol t
th rou gh the knuckle and lower arm.

lnsta!l a new pivot nu l and tighten each pivot nu l.

TORQUE: 34 Nm (3.5 kgf ·m. 25lbf·ftl
PIVOT BOLT

\

UPPER ARM
Insen /he f).vor Install the upper arm into th e f ram e with the pivot
bOlts from me bo lts and new nuts.

Ins/de

Install new inner dust seals in to Ih e knuckle pivots
With the lip side facing the bushing until they are
sea led.
Install new outer du st seals wi th the li p side faci ng
out un t il the depth from the bushing end is 0.5 mm
(0.02 in ).

Ap ply grease to the pivot bushings and dust sflal
lips.

16-16
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REAR WHEEl/SUSPENSION

Apply m olybdenum disulfide paste to the pivot
bu sh ing in the shock absorber.

Conn ect the knuckle to th e shock absorber w ith the
pi vot colla r and insta ll the seal caps ov er the dust
seals.

KNUCKLE-4[
Coal new O-rin gs w ith m olybdenum disulfide I
grease and install them into the pivot bolt g roo ves . e~~ O-RINGS
Apply molybdenum disulf ide grease to the bolt
head (between the O-r ings ).

Con nect th e knuckle to the up per arm with the pivot
bol t. Install a new pivo t nut.

Ti ghten the each pivot nut. PIVOT BOLT

TORQUE :
Fram e side : 34 Nm (3.5 kgf ·m. 25 Ibf.ft l
Knuck le side: 54 Nm 15.5 kgf ·m. 40 Ibf ·ft )

Connect the stabi li zer link with a new
tighte n it.

R,gllreao Inst all the right side cover (page 3-5).
Leh ssde , Inst all the oil fille r lid (page 3-8).

Install the rear wheel (page 16-6).
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BRAKE SYSTEM

SYSTEM COMPONENTS

34 Nm (3.5 kqf-m, 25 IbHt)

44 Ncm (4.5 kqf-m, 32 lbt.ft]

34 N'm (3.5 kgf'm, 25 lbf-ft}

17-2

42 Nm l4,3 kgf·m,
31 Ibl·ftl

12 N'm (1.2 kgf·m,
91bHIl

78 Nm (8.0 kqt-m, 581bHtj



34 N'rn \3.5 kgf,m, 25 IbHtI

32 Nm (3.3 kqf.m, 24 Ibf.ft)

34 Nm {3.5 kqf.m, 25 IbUtl

4--

BRAKE SYSTEM
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BRAKE SYSTEM

SERVICE INFORMATION
GENERAL

ACAUTION
Frequent inhalation of brake pad dust, regardless of material composition could be neaereoue to your health .
• Avoid breathing dust particles,
• Never use an air hose or brush to clean brake assemblies. Use an OSHA-approvEi/d vacuum cleaner.

• A contaminated brake disc or pad reduces stopping power. Discard contaminated pads, and clean a contaminated disc
with a high quality brake degreasing agent.

• Spilled brake fluid will severely dameqe 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 contaminates (dirt, water, etc.I 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 from 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

ITEM
Recommended brake fluid

STANDAR[:)
DOT 4 brake fluid

Unit· mm (inl
SERVICE LIMIT

Front brake Brake disc thickness
I Brake disc runout

4.0 (0.16) 3.0 (0.12)
0.30 (0,012)

__ . ~OOO ~ 14.04~§.5..!.2.:,0.55291 !_~.055 (~553~~
13.957 - 13.984 (0.5495 -, 0.5506) 13.945 (0.5490l
33.960 34.010 (1.3370 1.3390} 34.02 (1.340)

Caliper piston 0.0.
Brake disc thickness

I
~aster cvlin_der 1.9_,_

Master piston 0.0.
I-Salipe~cylinder 1.0.

Rear brake
Brake disc runout
Master cylinder 1.0.
Master piston 0.0.
Caliper cylinder J.D.
Caliper piston 0.0.

Rear '(parkingTbrakelever free play-

15.870 15.913 (0.6248 -', 0.6265)
~~27 - 15.854 (0.6231 :'·0.6242)

30.230 30.280 (1.1902 - 1.1921)
1-~0.165 ,30.198 (1.1B76 - 1.1 BB9)

25-30'(1-1-3/16) '---.

0.5 (0.02)
15.925 (0.6270)
15.815 (0.6226)

-- 30.29 (1.193)
_+-",30-c.l,4 (1.187)

TORQUE VALUES

Brake hose oil bolt
Front caliper bleed valve
Front caliper slider pin flange bolt
Front brake pipe
Front Brake lever pivot bolt
Front brake lever pivot nut
Front master cylinder holder bolt
Rear brake caliper bleed valve
Rear brake reservoir hose joint screw
Rear brake caliper parking nut
Rear brake caliper bracket pin bolt
Rear brake caliper pin retaining bolt
Rear brake caliper mounting bolt
Rear brake disc bolt

34 Nrn (3.5 kpf-m, 25 lbf-ft]
5.4 N'm (0.55 kgt-rn, 4.0 IbHt)
23 Nm (2.3 kqf.m, 17Ibf·ft)
17 Nm (1.7 kqt-rn, 12 lbf·ft)
1 Nm (0.1 kqf-m. 0.7 lbf-ft)
5.9 Nm (0.6 kqt-m. 4.3 IbHt)
12 Nrn (1.2 kqf-rn. 9 lbf-ft)
5.4 Nrn (0.55 kqt-rn, 4.0 IbHt)
2 Nrn (0.2 kqf-m. 1.4 Ibf·ft)
27 Nrn (2.8 kqf-m, 20 lbf·ft)
32 Nm (3.3 kgf-m, 241bHt)
23 Nrn (2.3 kqf-m, 17 lbf·ft)
30 Nirn (3.1 kgf·m.22Ibf.ft)
20 Nrn (2.0 kqf-m, 141bHtl

Apply locking agent to the threads.

ALOe bolt: replace with a new one.
ALOe bolt: replace with a new one.
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TOOLS

lock nut wrench
07716·0020100

Snap ring pliers
07914-SA50001

Pi

\\ J
or 07914-3230001

BRAKE SYSTEM
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BRAKE SYSTEM

TROUBLESHOOTING
FRONT DISC BRAKE
Brake lever soft or spongy
• Air in hydraulic system
• Leaking hydraulic system
• Contaminated brake pad/disc
• Worn caliper piston seal
• Worn master cylinder piston cups
• Worn 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

Brake lever hard
• Clogged/restricted brake system
• Sticking/worn caliper piston
• Sticking/worn master cylinder piston
• Caliper not sliding properly
• Bent brake fever

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 piston

REAR DISC BRAKE
Rear brake pedal soft or spongy
• Air in hydraulic system
• Leaking hydraulic system
• Contaminated brake pad/disc
• Worn caliper piston seal
• Worn master cylinder piston cups
• Worn 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 piston
• Bent brake pedal

Rear brake pedal hard
• Clogged/restricted hydraulic system
• Sticking/worn caliper piston
• Sticking/worn master piston
• Caliper not sliding properly
• Bent brake pedal

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 piston
• Misaligned disc

17-6



BRAKE FLUID REPLACEMENT/AIR
BLEEDING

I NOTICE I
• Do not allow foreign ma terial to enter the system

Wh91l filling the reservoir. Foreign material can
cause br8 ke system failur e.

• Avoid spilling fluid on painted, plastic, or rubber
parts. Place 8 rag over these parts whenever the
s ystem is serviced. Brake fluid will damage these
types of materials.

• Use only DOT 4 bra ke fluid from a sealed con­
tainer.

• Do /lor mix different types of fluid . They are not
compatible . M ixed fluid types can cause brake
$ystem failure.

BRAKE FLUID DRAINING
FRONT BRAKE
Tur n the handlebar to the left side so that the reset - ­
voi r is level before removing the reservoir cap .

Remove the screws, reservoir cap, set plate and dia­
phragm fro m the front master cylinder.

Connect the b leed hose to the wheel cy linder bleed
valve.

l oosen the bleed valve and pump the brake lever
unti l no more flu id f lows out of th e bleed va lve.

Perform above procedure for o ther side bleed valve.

BRAKE SYSTEM

RESERVOIR CAP
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BRAKE SYSTEM

REAR BRAKE

Remove the right side cover (page 3·5).

Remove the rea r brake reservoir cap. set plate and
diaphragm.

follow file manu­
factwer's operarmg

tnsrWc:flUflS

creo: the fluid level
oll«1l ..... ' l,'t! bletl(J'

mg rtIP bra. e to pre­
VON /II' from bemg

pumped into /Ill"

syStem

ill'" enrers /l1e
Olee<Jer !rom

JlOt.,ndthe bleed
VIlI "" (/III:tH<!.~. ,~"n'

/1rt/lIlrf;Id(/s wpth

ref/on tape

17·8

Connect the bleed hose to the rear brake caliper
bleed valve .

loosen the bleed valve and pump the brake lever
until no mote fluid flows out 01 the bleed valve.

BRAKE FLUID FILLING/BLEEDING
FRON T BRAKE

Close the front brake caliper bleed valve.

Fill the front master cylinder reservoir with DOT 4
brake fluid from a sealed container.

Connect a commerdally avai lable brake bleeder 10
Ihe bleed valve.

Operate the brake bleeder and loosen the bleed
valve.

II an automatic ref ill svsrem is not used, add fluid
when the fluid level in the reservoir is low.

Perform the bleeding pro cedu re until the system IS

completely flushed/bled.

Tighten the bleed valve.

TORQUE: 5.4 Nm (0.55 kgt -m. 4.0 lbf.ftj

Perform air b leeding tor the othe r side bleed valve .

(



Do nO! r ",J(>a s f> fh l'

bra, a lever uf't il rhe
/)181;1(1 v/llve hilI>

been cosec

If the hraka bleeder is not available, perform the Iol­
lowing procedure:

Pump up t he syste m pressure with the trent brake
lever unti l the lever resistance is felt.

Conn ect a bleed hose to the front brake calip er
bleed valve and bleed the system as follows:

1. Squeeze the brake Inver all the way and loosen
the bleed va lve 1/2 of a turn. Wait seve ral sec­
onds and then close the bleed valve.

2. Release the bra ke lever slowl y and wait several
seconds afte r it reaches the end of its trave l.

3. Repeat the steps 1 and 2 until there are no air
bub bles in the bleed hose.

Tighten the bleed valve.

TORQUE: 5.4 Nrn (0.55 kgf ·m, 4.0 Ibf.t t)

Perform air bleeding for the other side bleed valve.

After bleeding air , operate the front brake lever. tr it
still feets spo ngy, bleed the sys tem again .

Fill the front master cylinder reservo ir to the casting
ledge wit h DDT 4 brake f lu id from a sealed con ­
tainer.

Install the diaphragm, set pla te and reservoir cap,
and tighten the screws .

TORQUE: 1.5 Nm (0.2 kgf ·m , 1.1 Ibf ·h l

REAR BRAKE

Close the caliper bleed valve.

Fill the rear brake reservoir w ith DOT 4 brake fluid
from a sealed container.

Connect a commercially available brake bleeder to
the bleed valve.

Operate the brake bleeder and loosen the bleed
valva.

II not using an autom at ic refi ll system. add brake
f luid w hen the fluid level in the reservoir is low.

NOTE .

• Check the flu id level often while bleeding the
brake to prevent air from being pumped into the
system.

• When using a brake bleedi ng tool, follow the
man ufactu rer's ope rati ng instructions.

Perfor m the bleeding procedure until the sys tem is
com pletely f lushed/bled.

NOTE :

• If air is ente ring the bleeder from around the
bleed valve threads, seal the threads with teflon
tape.

Close th e bleed valve and ope rate the brake pedal. If
it is sTill feel s spongy, bleed the system again.

BRAKE SYSTEM
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BRAKE SYSTEM

If a brake bleeder is not available, use the following
procedu re:

Pump up th e system pressure with the rear brake
pedal until the pedal resistance is fell .

Connect a plastic hose to the bleed valve and bleed
th e system as follows:

1. Depress the rear brake pedal, open the bleed
va lve 1/4 turn and the n close it.

NOTE
• Do not release l he brake pedal until the hleed

va lve has been closed.

2. Release the brake pedal slowly and wail seve ral
seconds after it reaches the end of ils travel.

Repeat the steps 1 and 2 until air hubbIes 00 no l
appea r in the bleed hose .

Tighten the bleed valve.

TORQUE: 5.4 N -m (0.55 kgfm. 4.0 IbUt)

Fill the reservoir to the " UPPER" leve l with DOT 4
brake f luid from a sealed container.

Inst all the diaphragm. set plate and reservo ir cap.

Insta ll the right side cover (page 3 51.

BRAKE PAD/DISC
FRONT BRAKE PAD REPLACEMENT

C/Jed; the fluid level
It! rho mils/at cylm­

aerreseevoo as (/'115

operlJrlon causes
rhp (fwd Ipvpl to

lise

17·10

Remove the front wheel (page 15·1 1).

Push the caliper piston all the way In by pushing the
caliper body against the disc to allow installation of
new bra ke pads.

Remove the caliper pin bolt.

CALIPER BODY

SLIDE PIN BOLT



Pivot the caliper body up and remove the brake
pads from the caliper brack et.

A/WilySrcccxo the Install new brake pads into the caliper brac ket prop­
J}/ilkf' pi/lis In /kll,s env as shown.

to t,>nS(I'1:t ovon aec
pressure

Lowe r the calipe r bod y, install the cal ipe r pin bo lt
and t igh ten it.

TORQUE; 23 Nm 12.3 kgf ·m . 17 Ibf·h )

Squeeze the front brake lever to seat the caliper p is­
ton against the pad.

REAR BRAKE PAD REPLACEMENT
Remove the right rear wh eel (page 16-6).

Remove the bracket p in retaini ng bolt and bracket
pin bol t.
Remove th e caliper body from th e caliper bracket.

Remove the brake pads from the caliper bracket.

A/wi/Y<; rp.pli/rf' I"P. Install new pad onto th e caliper bracket pro perly so
b".,ke f);w:; ,n oarrs that tho pin on the pad is facing to the piston.

to ensure evet osc
p,eS5ure,

BRAKE SYSTEM
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BRAKE SYSTEM

Rotate the caliper piston clockwise using the special
tool or equivalent to retract it and ali gn the piston
groove with the index m ark on the caliper body .

TOOL:
l ock nut wrench, 20 It 24 mm 07716-0020100

Ins tall the cali per body over the pads and caliper
bracke t, aligning the groove in the pi ston w ith the
pin on the pad .

Install the bracket pin bolt and bracket pin retain ing
bolt, and tig hten the m.

TORQUE:
Bracket pin bolt : 32 Nm (3.3 kgfm. 24 Ibf ttl
Retaining bolt; 23 N -m (2.3 kgf.m, 17 IbUt}

Install the right rear wheel (page 16·6).

Operate the brake pedal to seat the caliper pi ston
agai nst the pad.

FRONT BRAKE DISC INSPECTION
Remove Ihe front wheel (page 15-11).
Remove the caliper body (page 17-17).

Visually inspect the b rake disc for dam age or crack.

Measure the brake disc th ickness at seve ral poi nts.

SERVICE LIMIT; 3 .0 mm (0.12 in l

Replace the brake disc if the sma lles t meas urement
is less tha n service limit

Check the bra ke disc lor warpaqe .

SERV ICE LIMIT: 0.30 m m (0.012 in )

Check t he fro nt w heel hu b boarillgs or r ll al ax le
bear in gs for excessive p lay, if the warpaqe exceeds
the serv ice limit .
Rep lace the brake disc if the bearings are no rmal.

17-12
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REAR BRAKE DISC INSPECTION
Visually inspect the disc for damage or cracks.

Measure the brak e disc thick ness at seve ral po ints.

SERVICELIMIT: 6 mm 10.2 in ]

Replace the brake disc if the smallest measurement
is less than the service lim it.

Check the brake disc tor warpage.

SERVICE LIMIT: 0.5 mm (0.02 in]

Replace the brake disc if the wa rpage exceeds the
service limit.

FRONT MASTER CYLINDER
DISASSEMBLY
Drain the b rake flu id from the l ront brake hydrau lic
system lpage 17-7).

Disconnect the brake hose by removing the oil belt
and seali ng was hers.

Drscon nec tthe f ront brake sw itch connectors.

Remove the master cylinder holder bol ls, ho lder
and master cy li nde r.

BRAKE SYSTEM

MASTER CYLINDER
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BRAKE LEVEA,

BRAKE SYSTEM

Remove the pivot nut , boll and brake lever.
Remove Ihe screw and brak e switch es.

Remove the boot from the m aster cy linder and ma s­
ter piston .

PIVOT BOLT/NUT

\"
SWITCHES

SCREW

Remove the snap ring using the special tool.

TOOL:
Snap ling p liers 079 14·SA50001 or

07914-323 0001

''br
,,,j),

I . (1
.',

. i , '.
BOOT

Remove the master piston and spring.
Remove the o il seal

Clean the master cylinder. reservoir and master pis­
ton in clean brak e f lu id .

17-14

MASTER CYLINDER

r
OIL SEAL

SPRING

1 PISTON CUPS

~
MASTER PISTON



BRAKE SYSTEM

INSPECTION
Check the mas ter cylinder and master piston for
scoring, scratches or damage.

Check the piston cups and oil seal fo r wear, deterio­
rat ion or damaqa.

Measure the master cy linder 1.0 .

SERVICE LIMIT: 14.055 mm (0.5333 in)

Measu re the master cy linder p iston 0 .0 .

SERVICE LIMIT: 13.945 mm 10.5490 in)

ASSEMBLY

SPRING

PISTON CUPS

~f.;L
aMASTERtsTONOIL SEAL

MASTER CYLINDE R

\
Coat the master piston. piston cups and oil seal with
clean DOT 4 brake fluid.
Insta ll the oil seal into the master cyl inder.

lnst elt the sp ring onto the piston end.

Du riot HI/UW 1!:t1 Install t he spring and master piston into the master
p,stoncup nos to cy linder.

t U ff l inSIde out

Beconom {hesnap Inst all the snap ring into the groove in the m aster
rlllqis firmly S<3a:ed cylinder with th e chamfered edge facing in us ing

If] thti gl()(lVI:l the special tool.

TOOL:
Snap rin g pli ers 07914-SAS0001 or

07914·323000 1

SNAP RING PLIERS

Insta ll a new boot into the master cy linder and the
groove in the p iston
Ap ply silicone grease 10 the brake lever pivot-to­
mas ter piston contact area.

~ BOOT
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BRAKE SYSTEM

SWITCHES

C)m SCREW

"UP" MARK

.-6 PIVOT BOLT

BRAKE LEVER \

-,

PIVOT NUT

MASTER CYLINDER

""--

==-
Align the end of the mas ter cy linder with the lug on
the th rottle housing. and t ighten the up per bolt first.
then t ight en the lower bolt.

TORQUE: 12 N·m (1.2 kgf.m . 9 IbHtl

Install the front brak e master cyli nd er and ho lde r
wi th the "UP" mark lacing Up. and mstauttie bolls.

Connect the trent brake ligh t sw itch con necto rs.

App ly silicone grease to the brake level pi vot bolt
slid ing surface.

Inst all th e pivot boll and ligh te n it.

TORQUE: 1 N 'm (0.1 kgf ·m .O.1Ibf·h)

Inst all the piVOT nut and t igh ten it.

TORQUE: 5.9 Nm 10.6 kgf ·m . 4.3 Ibl·h }

Inst all the brake light switch and l ighten the screw.

TORQUE: 1.2 Nm (0.12 kgf ·m. 0.9 IbUtl

Rest the brake hose jo int between the stoppe rs on
the ma ster cy lin der.
Connect th e b rake hose With the o il bolt and new
sealing was hers, and l ight en the oil bol t .

TORQUE: 34 N ·m (3.5 kgt·m . 25 tbltt)

Fill and b leed Ihe tre nt brake hydraulic system
l page 17·7).
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FRONT BRAKE CALIPER
DISASSEMBLY
Drain the brake Iluid from the front brake hyd raul ic ,.....,_
system (page 17-7).

Remove the two bolts and guard plate.

Disconnect the bra ke hose from the brake caliper by
remov ing the oil bolt and seali ng washer.

Loosen the two caliper pi n bolts.

Remove the two mounting bo lts and brake caliper
assemb ly.

- ...
Remove the two cal ipe r pin bolts and separate tho
caliper bracket f rom t he caliper body.

Remove th e bra ke pads.

CALIPER BODY

CALIPER BRACKET

BRAKE SYSTEM

CALIPER
ASSEMBLY

BRAKE PADS
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BRAKE SYSTEM

Remove the bracket pin . boot and pad springs from
the caliper bracket

Remove the caliper pin and boot from the caliper
body.

BRACKET PI\I AND BOOT

CALIPER PI~j AND BOOT

PAD SPRINGS

Donot u:se Illyll

pressure ai' or lmng
Ihe roate 100 close

fO /h .. lfJle!

B/:/ Cllie/ul not /0

damage the p,ston
skimp sunece

Place a shop towel over the piston .

Posit ion the caliper body with the pis to n down and
ap ply small squi rts 01 ail pressure to the fluid inlet
to remove the pis ton .

Remove Ihe caliper piston boo t.

Push the piston seal in and lih it out.

Clean the boot and seal grooves, caliper cylinder,
and piston wi th clean brake fluid.

INSPECTION

PISTON SEAL

17-18

Check the caliper cyl inder and piston tor scor ing,
scratches or damage.

PI STON SEAL

CALIPER CYLINDER

CALIPER PISTON



BRAKE SYSTEM

CALIPER PISTON

Measure the caliper cylinder lD .

SERViCE LIMIT: 34.020 mm 11.3394 in l

Meas ure the caliper cyli nde r piston 0.0.

SERVICE LIMIT: 33.870 mm (1.3335 in ]

ASSEMBLY

CALIPER PIN

CALIPER PIN BOOT

CALIPER BODY

PAD SPRINGS

BRAK E PADS

PISTON SEAL

CALIPER BRACKET

PISTON Baal

Coat new pisto n seal w ith clean brake f luid and
install it into the seal groove in the caliper cy linder.

Apply silicone qrease to the ins ide of a new piston
boot and install it into the caliper cylinder groove
properly.

Coat the caliper piston wi th clea n brake fluid and
tnstan them into the caliper cy linder with the open
side toward the pads, an d lnstall the piston boot
in to the piston groove properly.

!lr1'P
"'"PISTON SEAL

CALIPER CYLINDER

CALIPER PISTON
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BRAKE SYSTEM

Install the pad springs on to the caliper body <IS
shown.
Apply silicone grease to the insides of new pin
boots.
Ins tall the caliper pin boot and pin into Ih e caliper
body.
Install the bracket pin boot and pin into the caliper
bracket

BRACKET PI~ AND BOOT PADSPRINGS

CALIPER P I ~I AND BOOT

BRAKE PADS

CALIPER PIN SOLTS

~

/
CALIPER BODY

CALIPER BRACKET

Install the brake pads onto the caliper bracket.
Install the caliper body onto the bracket.
Loosely install the caliper pin bo lts.

Install the brake caliper assembly onto the knuckle
w ith new mounting bolts, and tighten the bolts.

TORQUE: 44 N·m 14.5 kgt·m. 32 [bUt)

Tigh ten the caliper pin bol ts.

TORQUE: 23 Nm 12.3 kgf·m. 17 lb'·h )

MOUNTING BOlTS- ...
CALIPER
ASSE MBLY

Connect the brake hose with the oil bo ll and ne w
sealing washers while inserting the stopper pin into
the hole in IhA catipar body .
Tighten the oil bolt.

TORQUE; 34 N·m (3.5 kgf ·m. 25lbf.ttl
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Install the guard p late w ith new bolts and t igh ten
th e bolts secure ly.

Fill and bleed the front brake hydr aul ic system
(page 17·71.

REAR BRAKE MASTER CYLINDER!
BRAKE PEDAL

DISASSEMBLY
Drain the brake fluid from tbe rear brake hydraulic
system (page 17-Bl.

Remove the righ t center mud guard Ipaqe 3·7).

Remove the screw and reservoir hose joint from the
master cylinder.
Remove the a -ring.

Disconnect the brake hose from the master cy lind er
by removing the oi l bo lt and sealing washers.

Remove the master cyli nder mount ing bolts wh ile
holdi ng the bra ke peda l.

"~TING BOLTS

BRAKE SYSTEM

0:.'1> BOLTS.....
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BRAKE SYSTEM

Remove the brake pedal pivot bolt and dust sea ls.

Unhook th e brake swi tch spring from the retu rn
spring .
Unhook the return spring from the pedal and Ira r ne.

Separate the ma ster cylinder fro m the brake pedal
by remov ing the cotte r pi n and joint pin.

Remove th e boot from the mas ter cyli nder.

Remove the snap ring uSing the socctat toct

corrss PHJ

SNAP RING

JOINT PIN

BOOT

17-22

TOOL:
Snap ring pli ers

Remove the push rod.

07914-SA50001 or
07914-3230001



Remove th e master piston, primary cup and sprin g.

Clean the master cy linder, spring and master p iston
in clean brake fl uid.

INSPECTION
Check the pis to n cups and boot lo r wear, de teriora­
tion o r dam age.

Check the sp ring lo r da mage.

Check the master cylinder and piston fo r scoring,
scratche s or dama ge.

Measure the ma ster cylinder I.D.

seRVICE LIMIT; 14.055 mm (0.5533 in)

Measure the ma ste r piston 0 .0 .

SERVICE LIM IT: 13.945 mm (0.5490 in l

BRAKE SYSTEM

MASTER PISTON

PRIMARY CUP

MASTER PISTON

PRIMARY CUP

17-23



BRAKE SYSTEM

ASSEMBLY

SPRING

PRIMARY CUP

PUSH ROO

M ASTER PISTON

BOOT

no flul lIU()I." f/ll<

piston cup Irps to
rum "lSI(fC Otil

Coal the master p iston and piston cups and with
clean bra ke f lui d.

lns talt the primary cup on to the spring .

Insta ll the spring , primary cup and mas ter pis ton
lntc the master cyl inder.

Apply silicone grease to the push rod contact area
of the m aster piston.

07914 ·SA50001 or
07914 ·3230001

Be ~r;lrn tile snc/fJ
" n9 IS t,rmly soesoa

III the qrOVVt!

17-24

Install the push rod into Ihe master cylinder.

Install the snap ring info the oroove in the mas ter
cy linde r with the cha rnlarud edge facing in usi ng
the special tool .

TOOL:
Snap ring plier s

Inl f:\
r <::i-V
U L

SNAP RING PltERS

-j



Install tha hoot into the master cylinder.

If the push rod joint is reinsta lled, adjust the push
rod length so that the dis tance between the cen ters
of th e master cylinder lower mounting bolt hole and
the cente rs of the joi nt pin hole is 80 ± 1 mm (3.15 ±
0.04 in) . After adjustment, tighten the joint nut.

TORQUE: 18 N ·m (1.8 kgf·m, 13 Ibf.tt )

Connect the master cylinder to the brake peda l with
the joint pin and a new cotter pin .

Ap ply grease 10 new dust seal lips.
Insta ll the dust seals into the brake peda l.

Hook the return spring (0 the peda l and fr ame 85

sho wn.

Connect the brake switch spr ing to the return
spring.

Install and t ighten the brake peda l pivot bolt.

'It;~.....
COnER PIN

PIVOT BOLT

BRAKE SYSTEM

BOOT

80 t 1 mm
(3.15 i 0.04 in ]

MASTER CYLINDE R

JOINT PIN
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BRAKE SYSTEM

Install the master cylinder onto the frame and
tig hten the m ou nt ing bolts securely.

Connect the b rake hose 10 the mas ter cvrtnder wi th
the oi l bolt and new sealing washers.

Rest the hose joint pi n against the stop per and
t ighten th e oil boll.

TORQUE: 34 N ·m 13.5 kgf m, 251bf.ftl

COClt a new D-ring with brake fluid and insta ll it in to
the master cylinde r.

In51811 the reserv oir hose jo int onto the master cylin­
der.

ROl, tfl th e' "-'lfes
and hose properly

1Pil911 J 20)

17-26

Ap ply locking eqent to the hose jo int screw th reads .
Install and t igh ten the hose joint scre w .

TORQUE : 2 Nm (0.2 kgfm. 1.4 Ibt -ftl

Fill and blee d the rear brake hydraulic system Ipeqo
17-71.

Instatl the right center mud guard (page 3-7).



REAR BRAKE CALIPER
DISASSEMBLY
Remove the right rear wheel (page 16-6).
Drain the b rake f lui d from the rear brake hydraulic
system (page 17-81.

Remove the rear brake adjusting nut and disconnect
the brake cable from the brake arm.
Remove the brake cable from tne caliper body.

Disconnect the brake hose from the caliper body by
removing the oi l bolt and sealing was hers,

Loosen the bracket pin bolt.

Remove the two mounting bolts and the brake cal i­
per from the fr am e.

Remove me bracket pin bol l and pivot the caliper
body.

BRAKE SYSTEM

CALIPER BODY

BRACKET PIN BOLT
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BRAKE SYSTEM

Remove the brake pads and pad spring.
BRAKE PADS

PADSPRING

Sepa rat e th e caliper body from the caliper bracket . CALIPER BODY

Remove the boots and collar from the caliper
bracket .

BOO T

CALIPER BRACKET

BOOT

Remov e the caliper piston by turn ing it counter­
clockwise.

Remove th e piston dust cover.

Be cillt'ful TlIJ/ /(J Push th e p iston seal in and lift it ou t
damage rf1e o ston

slid,ng suddet:!'
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Remove the snap ring using the snap ring pliers.

TOOL:
Sna p ring pliers

Remove the fo llowing:

- spri ng guide
adj usting sp ring B
spacer
bear in g A
adjusting bolt
cup
sleeve piston
'Od
a -ring

079 14-SA50001 or
07914·3 230 001

BRAKE SYSTEM

SN AP RING

\m' OJ-RING CUP

~" "rB / 7RING

ROD - / ,r, &~Ic, ~PRING

PISTON /l~
BOLT

SPACER GUIDE

- return spring
- parkin g nut
- spr ing washer
- b rake arm

- brake cllm
- dust cover

Clean t he d isassem bled part s in clean brake flu id .

BRAKE ARM

\~

BRAKE CAM DU ST COVER
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BRAKE SYSTEM

INSPECTION
Check th e calipa r cylinder and p iston tor scor ing or
other damage.

Measure th e cali per cyli nder 1.0.

SERViCE LIMIT: 30.29 mm (1.193 in)

Measure th e caliper p iston 0 ,0 .

SERVICE LIMIT: 30 .14 mm (1.187 in)

ASSEMBLY/INSTALLATION

BOOTS

.,/ COLLAR

o/~ /
f@rJ{ ,~.",'({jZ 'Il'- ~

SLEEVE
PISTON

CUP

PARKING NUT

PAD SPRING CALIPER BRACKET

\ \. Jr.. ROD
~ O-RING

'--.... ~~ I _ BEARING A r
BRAKE CAM --...... C'... ( @ 1n ~:Y SPRING GUIDE PISTON SEAL
BRAKE ARM ~' I

~

ADJUSTING BOLT I (Q1f'M /
SPACER ®~

ADJUSTING SPRING II \

SNAP RING

CALIPER BODY

RETURN ,.
SPRING~

WASHER

DUST COVEA

Ap ply sili con e grease to the dust cover lips and
insta ll it into th e caliper body.

Apply silico ne grease 10 the brake cam gr oove and
insta ll it into the caliper body w ith the gr oov e facing
the caliper cyli nder.

~ /
BRAKE CANI

~
DUST COVER
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Install the brake arm , washer and parkin g nul.
Tighten the parking nut.

TORQUE : 27 Nm 12.8 kgf-m , 20 IbUt )

Insta ll the return spri ng as sho w n.

Coat a new O-ring w ith silicone grease a nd ins tall it
into the sleeve piston groove.
Coat a new cup wi th silico ne grease and install it
onto the adjusting bol l.
Install th e adjusting bo lt int o the sleeve piston.
Coat the rod with silicone grease and install it into
the sleeve piston .

Install the piston assembly in the caliper cyli nder by
aligning th e pins of the piston w ith the holes in the
caliper.

Install bear ing A, spacer, adjusting spr ing B and
spring guide onto the adjust ing bolt.

BRAKE SYSTEM

BRAKE ARM

\~

~
>'!(,<ti, $'" AiSiIi a ·RING

6... I $ = .
N' . ) '" t ~ .rtI>JO cU P

~V/( flJ,( BEARING

: " ~fT /'NG

P'STON / (~g~
BOLT \

SPACER GUIDE

Install the snap rin g using the snap rin g pliers.

TOOL:
Snap rin g pli ers 07914·SA50001or

07914-323 00 01

SNAP RING

Coat a new piston seal wi th clean brake flu id and
install it into Ihe seal groove in the caliper .

Coal the caliper piston with clean brake f luid.
Apply silicone grease to the lips of a new dust
cover.
Install the du st cover onto the calip er piston.
Install the dust cover into the groove in the calipe r.
Install the caliper pist on into th e cal iper cylinder and
onto the adjusti ng bolt by turning lt cloc kwise.
Install the dust cover into the groove in the cali per
piston .

CALIPER PISTON
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BRAKE SYSTEM

Apply silicone grease to the lips 01 new boots and
install the m into the caliper bracket.

Coa l the collar with silicone grease and install it into
the calipe r bracket.

Coat the caliper pin of the caliper body wi th silicone
grease an d install it into the ca liper brac ket.

Install the pad spring in the cali per body as sho wn .

Install the brake pads onto the caliper bracket

Pivot the caliper body over the pads and bracket.

Tem poraril y insta ll the bracket pin bolt.

Install the brake caliper with new mounting bolts
and tighten the bolls.

TORQUE; 30 N·m 13.1 kgf ·m. 22 1bf ft l

Tighten the bra cket pin boll.

TORQUE: 32 N 'm 13.3 kgf -m. 24 tbUt)
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Con nect th e b rake hose to the brake caliper with the
o il bo lt and new seali ng washe rs, and t ighten the oil
bolt.

TORQUE: 34 Nm (3.5 kgf -m, 25 Ibf tt l

Install the rear brake cable into the caliper bo dy and
connect it to the brake arm w ith the jo int pi n.
Install th e rear bra ke adjusnnq nut.

Fill and bleed the rear b rake hydrau lic system (page
17-7).

Adjust the rear (parking) brake lever f ree play (page
4·20 ).

Install the right rea r w heel tpaqe 16-6).

BRAKE SYSTEM
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BRAKE SYSTEM

REAR BRAKE DISC
REMOVAL
Remove the following:

- oil filler lid
- right side cover (page 3-5)
- engine guard (page 3-171
- both rear wheels (page 16-6)
- bolt and rear brake hose clamp
- two rear brake caliper mounting bolts
- two link nuts
- four rear upper arm bolts and nuts
- rear shock absorber upper mounting bolts.

Lift the rear of the frame and place a jack or stand
under the sub-frame at the final gear case.

Disconnect the breather hose from the final gear
case.

Remove the following:

- four sub-frame joint nuts and bolts
- two final gear case upper mounting nuts and

bolts

Remove the final drive assembly from the frame by moving it rearward.

"',.

UPPER ARM BOLTS

~~~J'4~~~S~H;O;CK~A~B~~ UPPER MOUNTING BOLTS

«:»: ,~ II UPPER ARM BOLTS

-'

GEAR CASE UPPER
MOUNTING BOLTS

BREATHER HOSE

BRAKE CALIPER
MOUNTING BOLTS

BRAK<HOSE~
CLAMp BOLT LINK NUTS

~"---

~~~~~~~~i~~j"'~~ SUB-FRAMEJOINT. -J BOLTS

"--7~~
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Remove the following ;

- boot band
- boot (off the pinion joint)
- propeller shaft

sp ring

- five disc bolts
- brake disc

INSTALLATION
Ins ta ll the brake disc with the stamp facing to the
engine side. Install new disc bol ts and tighten them
in a crissc ross pattern in several steps.

TORQUE: 20 N·m (2.0 kgfm. 14 1bf.ft J

App ly 5 - 8 9 of molybdenum disulfide grease to the
pinion joi nt splines.

Install the spri ng into the propelle r shaft .
Set the propeller shah into the pinion jo in t w hile
compressing the spring, then install the boot over
the pinion jo inl groove secu rely and secu re it wi th
the boot band.

Be sure the propeller shaft is installed properly by
pull ing on the shaft lightly.

PROPELLER SHAFT

BRAKE DISC

BRAKE DISC

BRAKE SYSTEM
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BRAKE SYSTEM
Coat a new O·ring with molybdenum disulfide
grease and install I! into the propeller shaft groove.

Put the final drive assembly on <l floor jack Of other
adjustab le sup port and place the assembly under
the main frame.

While adjusting the jack height. move the linal drive
assembly forward and connect the propeller shah
into the universal joint

Be 1.'<I,~fu,' nor to Set the f ina l drive assembly mtc the mai n frame and
(jISC(}(1necl lITf:! pro- seat the propeller shaft secu rely 10 al ig n the bol t
pell~'r Sf'rillr iJnd un,- holes. then insert the mounting bel ts from the left

vf'tsal/l'llfll side .
Insta ll new mounting nuts but do no t tighten them
yet.

Route the brea the r hoses properly (page 1-201 and
co nnect them.

Insert the sub -frame joint bo lt bolts from the Inside.
Insta ll new joint nu ts.

Tighten the four mounting nuts and joi nt nuts etter
na tetv.

TORQUE:
Joint nut :

34 Nm (3.5 kgf ·m . 25 IbUtl
Mounting boh: lma in frame):

34 Nm /3.5 kgf -m. 25 Ibf-ftl
Mou nting bo lt (sub-frame) :

39 N'm (4.0 kg' -m. 291b'·ftJ

Install the rear shock absorber upper mounting
bo lts and nuts. and t ighten them.
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Insort r/lePJIIOI Install the up per arm into the frame with the pivot
boilS from the bolts and new nuts, and t ighten the nuts.

inside

AI,gn t he shapes of

the biB.'" I!o~e

c1im 'Plmd g lom­
m et properly.

Connect the stabilizer links to the stabilizer arms
with new nuts a nd lighten them .

Install the rear brake cal iper onto the final gear case,
and install and tig hten the mounting bolts.

TORQUE: 30 Nm (3.1 kgf-m, 22lbf-ftl

Install the rear br ake hose clamp onto the sub- f rame
an d lighte n the bolt secu rely.

Install the following :

- both rear w heels (page 16-6)
- engine guard (page 3-17)
- right side cover (page 3 ·51
- oi l f iller lid

CLAM P BOLT

BRAKE SYSTEM
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FRONT DRIVING MECHANISM

SYSTEM COMPONENTS

44 Nrn (4.5 kqf.m, 33 IbHt)

10 Nrn (1.0 kgf·m, 7 IbMt)

10 Nrn (1.0 kqf-m,
71bHt)

7 Nm (0.7 kqf.m, 5.1 Ibf.ft)

22 Nrn (2.2 kgf·m. 161bHt)

18-2



FRONT 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.
• Replace the ring and pinion gears as a set.
• Replace the cam followers (12 pieces) as a set, and the cam followers. face cams, differential housing and cap 85 an

assembly if the face cam, differential housing or cap is faulty.

SPECIFICATIONS
Unit" mm (inl

ITEM STANDARD SERVICE UMIT
Front differ- Oil capacity I At draining 175 cmJ (5.9 US OZ, 6.2 Imp oz)
ential , At disassembly 220 em" (7.4 US OZ, 7.7 Imp nz] ,

I
Recommended oil Hypoid gear oil SAE #80

~_aLbackJash
-

0.05 0.25 (0.002 - 0.010) 0,4 (0.02),
Backlash difference - 0,2 (0.01)
Slip torque 14 17 N·m (1.45 1.75 kqf-m, 12 Nrn (l2

10-13IbHt) kgf.m, 9 lbf-ft]
Face cam to housing distance 3.3 3.7(0.13 0.15) 3.3 (O.13l
Differential ring gear depth 6.55 6.65 {0.2579 0.2618) 6.55 (0.2579)
Cone.spring height 2.8 (0.11) 2.6 (0.10)- -

TORQUE VALUES

Differential ring gear bolt
Differential case cover to-mm bolt
Differential case cover 8-mm bolt
Differential final clutch bolt
Differential mounting bolt
Differentlalf Ovmm mounting nut
Differential B-mm mounting nut
Front vehicle speed sensor bolt
Rear vehicle speed sensor bolt
Speed sensor cover stay bolt
Rear vehicle speed sensor cover bolt

49 Nm {5,a kgf'm, 361bHtj
49 Nm (5.a kqf-m, 36Ibf.ft)
25 Nm (2.S kqfm. 191bHt)
25 Nm (2.6 kgf·m, 191bHt)
44 Nm (4.5 kqf.m. 33 lbf-ft]
44 Nm (4.5 kqf-rn, 331bHt)
22 te-rn (2.2 kqf.m, 16lbf·ft)
10 Nm [t.O kqt-m. 7 lbfft}
10 Nrn u.o kqf-m, 71bf·ft)
10 N·m (1.0 kqt.m, 7 \bHt)
7 Nm (O.7 kgfm, 5.1Ibf·ft)

Special bolt: replace with a new one.
Apply locking agent to the threads.

Lock nut: replace with a new one.
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FRONT DRIVING MECHANISM

TOOLS

Universal bearing puller
07631-0010000

or equivalent commercially
available in U.S.A.

Attachment, 22 x 24 mm
07746-0010800

Attachment.3(} mm I,D.
07746-0030300

Driver
07749-0010000

Remover weight
07741-0010201

or07936-371020A or 07936-3710200
(U.S.A. only)

Attachment, 20 mm I.D.
07746-0020400

Pilot, 15 mm
07746-0040300

Remover handle
07936·3710100

Attachment. 52 x 55 mm
07746-0010400

Driver, 40 mm I.D.
07746-0030100

Pilot, 28 mm
07746-0041100

Blearing remover set, 30 mm
07936-8890300

o .
®
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Bearing remover shaft
07936·KC10100

~/-

~/
or 07936-KC10500 (U.S.A. only)

Bearing remover head, 15 mm
07936-KC10200

or 07936-KC10500 (U.S.A. only)

FRONT DRIVING MECHANISM

Driver
07949-3710001

Differential inspection tool
07KMK-HCS0101

1----------------+----------1----------1
Bearing clip compressor, 25 mm
070ME-HN8Al00

~.
or 07KMK-HC5010A (U.S.A. only)
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FRONT DRIVING MECHANISM

TROUBLESHOOTING
Consistent noise during cruising
• Oil level too [ow
• Foreign matter contaminating gear oil
• Worn or damaged bearing
• Worn or damaged ring gear and pinion gear
• Deformed ring gear or differential case
• Improper tooth contact between ring gear and pinion gear

Gear noises while running
• Oil level too [ow
• Foreign matter contaminating gear oil
• Chipped or damaged gears
• Improper tooth contact between ring gear and pinion gear

Gear noise while coasting
• Chipped or damaged gears

Abnormal noises when turning
• Worn or damaged ring gear bearing
• Worn or damaged face cams and cam followers
• 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 Of shim

Oil leak
• Oil level too high
• Clogged breather
• Damaged seals
• Loose case cover bolt

Overheating
• Oil level too low
• Insufficient backlash between ring gear and pinion gear
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FRONT DRIVE SHAFT
REMOVAL

/t is not l1ecesso'll)' Remove the knuckle (page 15·15)
(0 ItfmO\flj (/11;1

splash guard

To prevent ddmaqe Hold the inboa rd joint of the drive shaft and tug
to tl'e ddfelenrral a/I firm ly to fo rce the stopper ring on the inboard joint

SC,1!. hold me end past the groove while prying with a sc rew ­
mhnard/omt ho,,- driver.

lomal unl,l the drove
shaft IS clear of Ihe

d!fferen/181

Remove the stopper rin g from the inboard joint

DISASSEMBLY!INSPECTION

FRONT DRIVING MECHANISM

IN BOARD JOINT

Check th e boots for cuts or other damage.
Check the d rive shaft joints for excessive ctev or
noise by moving the joints in a ci rcular direction.
If the outboard joint seems to be worn or damaged,
the drive shaft must be rep laced.

NOTE:
• To replace the outboard boot, first remove the

inboard boot as described in the following steps.
Then remove the bands and outboard boot from
the inboard end of the shaft.

• The outboa rd joint cannot be disassembled.

INBOARD JOINT BOOTS

OUTBOARD JOINT

RCp1iJCC the band Bend up the lock tabs and raise the band ends to
Wifli new Diles loosen the bands on the inboard side .

Nllf'nf'VPI remr:w- Remove band B.
mg tf'em Remove the boot from the inboard joint .

BAND END
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FRONT DRIVING MECHANISM

Remove the following:

- stopper ring
- inboard joint

- snap ring
- bearing
- inboard boot
- inboard band A

~
BOOT

Replace the compo­
Iltlll 'S fl.'1 Htlll.~s<'tm·

N,

Check the following for wea r or damage:

- bear ing cage
- race
- steel balls
- inboard jo int

Remove the fo llowing :

- shaft boot band
- outboard boot band
- outboard boot

INBOARD JOINT

QUTBOARD BOQT BAND

18-8

SHAFT BOOT BAND BOOT



FRONT DRIVING MECHANISM

ASSEMBLY

DRIVE SHAFT

OUTBOARDBOOTBAND

OUTBOARDJOINT

OUTBOARD BOOT

/

BANDA

SHAFT BOOT BAND

t

INBOARD BOOT

INBOARD JOINT

IL---.Lj~
BEARING CAGE

BJ71

Inboard: UJ68
Outboard: BJ71

Each boot has an identification mark; "BJ71" for the ,---------------,
outboard and "UJ68" for inboard. UJ68

INBOARD BOOT OUTBOARDBOOT

Note the installation direction of the boot bands.
Forward rotation direction

BAND
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FRONT DRIVING MECHANISM
Pack the outboard joint wi th 55 - 75 9 of specified
grease.

Specified grea se:
NKG106lKVODO YUSHIl

Install the following:
- outboa rd boot
- new shaft boot band
- new inbo ard band A
- inboard boot

Do not t ighten th e bands at this time.

OUTBOARD BOOT

~ I f
S" S"'AFT BOOT BAND

INBOARD BOOT

Inst all th e bearing with the small 0 .0. facing the
drive shaft.
Inst all the snap ring w ith the cham fered side facing
the bea ring.

Pack the inboard jo int with 40 ~ 60 9 of specified
grease.

Specified grease:
NKG20S (KYODQ YUSHII

Install the inboa rd joint over the bearing .
Install the sto ppe r ring into the groove in the
inboa rd jo int properly.

Adjust the leng th of the drive shaft 10 the f igure
g ive n be low .

DRIVE SHAFT LENGTH:
Lett : 363.3 mm (14.30 in )
Rig ht : 383.1 mm (15 .08 in )

18-10
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For band mS1Jlla Install inboard band A and a new inboard band B.
lion rtllff.rioll Bend do w n the ban d end and secu re it w ith the lock

Seepage 18·9, la bs . rap the lock tabs with a plas tic hammer.

Install the shaft boot band and a new outboard boot
band onto the ou tboard boot.
Bend dow n the band end and secure it wi th the lock
labs. Tap the lock tabs w ith a plast ic hammer.

INSTALLATION
Install a new sto pper r ing into the groove in the
inboard joint spline.

FRONT DRIVING MECHANISM

BAND END

,
s," BAND B

~~ OUTBOARD BOOT BAND.....

TABS

SHAFT BOOT BAND

s,"
STOPPER RING

INBOARD JOINT

BC' CiJTCfU/ not to
OJmilge tho 011SO;)!

In rim differential
!lea' CII.~e_

Install the d riv e shaft by hol d ing th e inboard jo in t
until the sto ppe r ring seats in the groove of the
differential.

Make sure that the stopper ring is seated proper ty
by pulling on th e inboa rd jo int lig htly.

Install the knuckle (page 15·20).
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FRONT DRIVING MECHANISM

DIFFERENTIAL REMOVAL
Drain the ditterential all (page 4 161.

Remove the following:

left front mud guard (page 3-8)
- bo th inner fenders (page 3-9)

front g rille (page 3-1Ol
- lett drive shah (page 18 -7)

two bolts, gua rd plate and trou t Vehicle Speed
Sensor tVS sensor ).

- IWO boilS and VS sensor cover

Remove the rear VS sensor wire and front fina l
clutch w ire from the clamp.
Remove the three bol ts, VS sensor CO VAt slay and
tear VS se nsor.
Disconn ect the fronl f inal clutch 2P {Green) co nnec ­
tor.

Remove the following :

8 m in mounting nut and belt
two 8 mm bolts and mounting bracket
10 mm m ou nt ing nut, bolt and space r
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- breather tube
- 10 m m moun ting bolt

Move the d iffe rential fo rwa rd fo r maximum clea r­
ance between the p ro peller shaft joi nt and eng ine .

Pull th e p ro peller shaft joint out of the output shaft
of the eng ine.

Remove the D-ri ng.

Remove the boot ba nd and propeller shah boot
from the pinion jo int.

Pull the propelle r shaft to force the sto pper ring past
Ih e groov!! in the pin ion joi nt and rem ove the p ro­
pell er shaft

Remove the stopper ring from th e propeller shaft
end.

FRONT DRIVING MECHANISM
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FRONT DRIVING MECHANISM

Separate th e other drive shaft f rom the di fferentia l
as you remove it.

Remove the di fferential assembly h om the frame.

DIFFERENTIAL DISASSEMBLY/
INSPECTION

PROPELLER SHAFT INSPECTION
Remove the bool band and boot from the prope ller
shah joint, and remove the propeller shaft joi nt and
spring.

PROPELLER SHAFT BOOT BAND

/

BOOT PROPELLER SHAFT JOINT

Check the splines o f the propeller shaft and jo int for
wear or damage.
If damaged, check the output sha lt and the pinion
joint also.
Check the seal rubbers for fatique or damage.
Check the boots for cuts, deterioration or damage.

OPERATION CHECK
Install a8 mm nul onto the pinion gear.

18-14
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TOOL:
Differential inspect io n tool

Turn the 8 mm nut and check the pinion gear turn s
sm oothly and quietly without binding.

If the pinion gear does not turn smooth ly or quietly,
the pinion qe ar, ring ge a r and/or bea ring may be
damaged or faul ty . They must be checked afte r dis ­
assembly; rep lace them if necessary .

BACKLASH INSPECTION
Hold Ihe pinion gear with th e 8 m m nut.

Set the differentia l case into a jig or vise with soft
jaws.

Install Ihe differential inspect ion 1001 int o the ri ght
side of the diffe rential.

07KMK·HC50101 or
07KMK-HC5010A
(U.S.A. only)

Remove the oil fi lle r cap and set a horizontal type
dial indicator on the ring gear through the f ill er
hole.
Turn the ring gear back and forth to read backlash.

FRONT DRIVING MECHANISM

STANDARD:
SERVICE LIMIT:

0.05 - 0.25 m m 10.002 - 0.010 in}
0.4 mm 10.02 in )

Remove the d ial indi cator. Tu rn the ring gea r 120~

and m easur e backlash. Repeat this procedure once
more. Compare the di fference of the th ree m easure­
me nts,

SERVICE LIM IT; 0.2 mm (0.01 in )

If the difference in me asurements exceeds the ser­
vice lim it, it ind icates that the bearing is not
installed squa rely , or the case is defor med . Inspect
the bearings and case.
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FRONT DRIVING MECHANISM

If the backlash is excessive, replace the ring gea r tett
side shim with a thinner one.
If the back lash is too small, reptace th e ri ng gea r left
side shim wit h a thicker one.
The backlash is changed by about 0.06 mm (0.002
in) w hen the thickness of the shim is changed by
0.10 mm (0.004 in).

NOTE
• Tw enty -th ree different thi ckness shims fire avail­

able from the thinnest 10.50 mm) shim 10 ' he
thickest (1.60 mm ) shim in increments of 0.05
m m.

Ring gear shims:
A: (thinnest I: 0.50 mm 10.020 inl
K: (standard): 1.00 mm (O.039 in)
W: (t hickest ): 1.60 mm (0.063 in!

Change the righ t side shim an equa l th ickness and
opposite amount of w hat the left side shim was
changed; If the left shim was replaced wi th a 0.10
mm 10.004 in ) thi cker shim. replace the righ t shim
w ith one tha t is 0.10 mm to.004 in) thinner.

DIFFERENTIAL REMOVAL

RIGHT SHIM

LEFT SHIM

~
O'G(~~~--~- -

Loosen the six cover bolts in a crisscross pattern in
seve ral steps and remove them.

Pry the case cove r et the po ints as sho wn by using a
screwdriver and remove the cove r.

PRYING POINTS

<,

CASE COVER

aemove the differential assembly and shims.

18-16
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BEARING INSPECTION
Turn the inner race of each bearing in the gear case
and cover w ith your f inger , The bearings should
turn smoothly and qu ietly. Also check th at the bear­
ing oute r race fits t ig ht ly in the case or cover.

GEAR TOOTH CONTACT PATIERN
CHECK

seoo dust ana dirt Clean sealing material off the mati ng surfaces of th e
oulrJ(rh/jG8Seilnd differential case and cove r, being careful not to

covel damage them .

A pp ly thin coat of Prussian Blue to the pinion goat
teeth for a tooth contact pattern check.

Install the ring gear shims onto the different ial
assembly.

Install the different ial assembly into th e gear case.

FRONT DRIVING MECHANISM

"....

LEFT SHIM

Apply Prussian Blue

RIGI-lT SHIM

DIFFERENTIAL ASSEMB LY

It IS mlporrarlf to
rum the ol'llon gedr
wi lde /lgI II RI1If19 til"

1m/Is If //lie! '1Il!1
gtll! f shllll I.~ too

thick. the geJrs will
lock af ter on/'1I ,ghr

lightening.

Install the case cover and t ighten th e bolts in several
steps unti l th e cover eve nly touches th e gear case .
Then . w hile rotati ng th e pi nion gear, t igh ten the
bol ts to the spec ified torque in a crisscross pattern
in seve ral steps .

TORQUE: 10 m m bolt : 49 Nm (5.0 kgf ·m. 36 1bHt)
8 mm bolt: 25 Nm (2.6 kgf ·m. 19 IbUt)

10 mm BOLTS
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FRONT DRIVING MECHANISM

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.

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.

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 (O.02 - 0.04
in) when the thickness of the shim is changed by
0.12 mm (0.005).

NOTE:
• Fifteen different thickness shims are available

from the thinnest (1.64 mm) shim to the thickest
(2.18 mm) shim in intervals of 0.06 rnrn.

Ring gear shims:
A: (thinnest): 1.64mm to.064 in)
G: (standard): 2.00 mm 10.079inl
J: [thickest]: 2.18 mm (0.086 in)

For pinion shim replacement (page 18-21)
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DIFFERENTIAL INSPECTION

FRONT DRIVING MECHANISM

Inst all the inspection tools into bot h sides of the dif­
fe rential.

Ho ld the ttat surface o f the tool with a vise .

Attach a to rq ue wrench to the other too l and mea ­
sure the lim ited slip torque.

STANDARD:
14 - 17 N·m (14.5 - 17.5 kgf·m. 10 - 13 Ibf·ft )

SERVICE LIMIT: 12 Nm (1.2 kgf·m, 9 IbHtl

If the slip torque is out of specification . disassemble
the di ffe rential and perform the components inspec­
li on (page 18-20) since the differential may be
faulty.

TOOL:
Differential inspect ion tool 07KMK-HCS0101 or

07KM K-HCS010A
(U.S.A. only)

P INSPECTION TOOLS

,J~l~
~'I". 1i'T' 1·t uif·

:J =-
~..

DIFFERENTIAL DISASSEMBLY
Remove the ten bolts. then place th e diffe rentia l
assembly wit h the ring gea r side up.

Remove the fo llowing:

- ri ng gea r
- side cone spring
- shim

BOLTS

RING GEAR

SIDE CONE SPRING
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FRONT DRIVING MECHANISM

- face cam CAM FACE

- six cam followers A and six cam fo llowers B
- face cam

CAM FOLLOWERS A AND B CAM FACE

DIFFERENTIAL COMPONENTS
INSPECTION
RING GEAR

Check the sli d ing surface of the tin~J qear lor dam­
age or d iscoloration.

Measure the dep th of the ring qear from the mating
surface as shown.

SERViCE LIMIT: 6.55 mm 10.2568 in ) __L

DIFFERENTIAL HOUSING/ FACE CAMtCAM
FOLLOWERS

Check the sliding surface and grooves of the hou s­
ing for damage or dis coloration.

18-20
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FRONT DRIVING MECHANISM
Replace Ihp cam Check the shim, Iace cams and fo llowers for dam­

tcaowors ,,5 a set age.
(IJp'Pr:HS).

FACE CAM

CAM FOLLOWERS

1.47 kN 11 50 kg!)

J

PINION GEAR REMOVAL

Temporarily assemble the differential housing. face ,--- - - ------------,
cams and cam followers (page 18-27).

Measure the height of the face cam f rom the hous ­
ing mating surtace as sho wn w hile applying a load
of 1.47 kN (150 kgf) to the face cam boss using a
hydrau li c press.

SERVICE LIMI T: 3.3 mm (0.13 in ]

If the height is sma ller than the service limit, replace
the d ifferential as an assem bly .

SIDE CONE SPRING

Check the cone spring for damage.

Measure the height of the cone spr ing .

SERVICE LIMIT: 2.6 mm (0.10 in)

Remove the three bolts and trent final clu tch assem ­
bly from the differential.

Remove the D-ring from the f ina l clutch assembly.

BOLTS

\

FINAL CLUTCH ASSEMBLY
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FRONT DRIVING MECHANISM

Press the pinion gear out of the fina l clutch assem ­
bly using the special tools.

,,
ATIACHMENT

OfllVER

final

01749-0010000
07746-0040300

07936·8890300
0793 6·37 10100
07936·371020A or
0793&-3710200

Heat the final clutch to about 100cC (212CFI ,

Remove the pin ion gear bearing from the
clutch using the spe cial tool s.

TOOLS:
Bearing remover, 30 mm
Remover handle
Remover weight

TOOLS:
Driver
Pilot . 15 mm

8e SUI #! to w e llr

/Wavy gloves 10
swa burns when

fl;Jn(11mg the "ea red

'mal clutch
USI/lg iJ tOld'! 10

ne.lt the fmal clurCf'l
mll'Y damngll the

clulc/l

REMOVER HANDLE BEARING REMOVER

CASE BEARING REPLACEMENT
DIFFERENTIAL BEARING
Remove the o il seals from the differential case and
cover.

Drive the differential beari ng cut of the case and
cover.

BEARING

Drive new bearings int o the differentia l case and
cover.

TOOLS:
Driver
Attachment, 52 x 55 m m
Pilot , 28 mm

07749-0010000
07746·00t0400
07746-0041tOO
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FRONT DRIVING MECHANISM
Apply grease to new oil seal tips and install them
into the di fferential case and cover.

TOOL:
Attachment, 20 mm I.D. 07746-002 0400

ATIACHMENT

PINION NEEDLE BEARING

¢J." STO PPER RING....

s c tete the stopper ring unt il the end or the stopper
ring appears in the access hole.
Strike gen tly near the end of the ring with a punch
to bent the end upward.
Grasp the end of the ring with need le-nosed pliers
and pull th e stopper ring out through the access
hole .

Heat the gear case to about 80'C (176"F) and
remove the needle bearing by using the special
tools.

079 36-KC1020 0
07936·KC10100 or
0793 6·KC10500
07741 ·0 010201 or
07936-3710 20A or
0793 6·371 020 0
(U.S.A. on ly)

Insta ll a new stopper ring into the groove in a new r-- - ------- --------,
bea ring.

TOOLS:
Remover head, 15 mm
Bearin g remover shaft
Bearin g remover, 15 mm
Remover we ight

Besure roweilr
heavy gloves to

avoid burns wilen
handhn9 the heated

gIJlIl case
Usmg a rorch to

hl-'i1r /1,.. 91'i/ ' case

rnavC8use
wdrp.:Jga.
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FRONT DRIVING MECHANISM
Install the bearing into the compressor until it is
flush with the end of the tool.

NEEDLE BEARINGCOMPRE~;SOR

07949-3710001
01746-0010800
07746-0040300

Place the bearing and tool assembly into a freezer
for at least 30 minutes.

Heat the gear case to 80"C (176°Fl.

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 that the stopper ring is securely set in the
groove of the gear case.

TOOL,
Bearing clip compressor, 25 mm 070ME-HN8A100 ~

Place the driver, attachment and pilot on the top of :
the bearing and tape the driver to the compressor.

TOOLS,
Driver
Attachment, 22 x 24 mm
Pilot, 15 mm

STOPPER RING
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FRONT DRIVING MECHANISM

DIFFERENTIAL ASSEMBLY

CONE SPRING PINION BEARING

PINION SHIM

DIFFERENTIAL CASE

FRONT FINAL CLUTCH

O-RING

PINION GEAR

OIL SEAL

NEEDLE BEARING

~~
LEFT FACE CAM

CAM FOLLOWERS

RIGHT FACE CAM

DIFFEAEN.TtAL SHIM

RING GEAR DIFFERENTIAL BEARING

DIFFERENTIAL BEARING

DIFFERENTIAL SHIM

RING GEAR SHIM

10 mm BOLT

l
lJ

DIFFERENTIAL BEARING,
29x 52 x 12 mm

NEEDLE BEARING,
15x25x 16mm

DIFFERENTIAL BEARING,
29x52x12mm

18·25



FRONT DRIVING MECHANISM

PINION GEAR INSTALLATION
Insta ll the shim and bearing onto the pinion gear .

NOT E:
• When the gea r set , differential bearing , differen ­

t ial housing and /or ge ar case has been replaced,
use a 2.00 mm 10,079 in ) thick shim tor initial ref­
erence.

PINION GEAR

""',
~ .•

~.

PINION BEARI NG

PINION SHIM

Press the pinion bearing onto the p inion gear.

TOOLS:
Driver, 40 mm 1.0.
Attachment , 30 mm 1.0.

07746-0030100
07746-0030300

DRIVER

ATIACHMENT

,,!;,--rJ,c/ BEARING

Be Suf,;> /0 wear U.S.A. only:
hBiiVVg'OveS to Heat the f inal clutch case to abo ut 100 'C (212 Fl .

iiVOld burns whttrl Drop the pinion gea r assembly inrn the warm final
11,mdllngIhe heated clutch case,

'mill clu ldl case

Press the pinion gea r/bearing assembly into the
front f inal clutch using the special tools. UNIVERSAL

BEARING PULLER
ATIACHME NT

<,

PINION GEAR --.,;,

Cl
07lM E-GE20100
0763 1-0010000 or
eq uivalent ecmmer­
cially ava ilab le in
U.S.A.

TOOLS:
Pres s attachment
Universal beari ng pullet

Be Ccrelul not 10
daolH!,j" the ulISfidl

"VIS 1" 1118 final
clurch

Coal 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 dlJSI and d.'t
out of the dl/tiJr(Jn

/li/! hQ".~ing

lnstaft the final clutch assembly onto the drtterentret.
Install and tighten the three bolts.

TORQUE: 25 N·m 12.6 kgf.m. 19 IbHt j

DIFFERENTIAL ASSEMBLY
Insta ll the face cam into the di ffe rentia l housing.

Install the six cam fo llo wers A (rib) and six cam fol­
lowers B (flail into the speci fied grooves in the
housing by two and two as sho w n.

Insta ll the face cam onto the cam followers.

Measure the dep th of the rin g gear and reco rd it
(page 18·20).
Measure the height of the housing-to-cam and
record it (page 18-20).

Calculate the shim th ickness using th e equation
belo w . The correct shim is nearly th is dimension ,

A =- B - C - 1.6 mm

A: New shi m thickness
B: Recorded ring gear dep th
C: Recorded face cam height

Select the shim and ins tall it on to the face cam .

FRONT DRIVING MECHANISM

FINAL CLUTCH ASSEMBLY

CAM FOLLOWERS

CAM FACE

SIDE CONE SPRING

Install the cone spring with the ccncaved side facing
up (ri ng gear side} .
Install the ring gear .

Diff erential shim s:
A: 1.3 m m 10.051 in )
B: 1.4 mm [0.05 5 in )
C: 1.5 mm (0.059 in )
0 : 1.6 mm (0.063 in)

E: 1.7 mm (0.067 in)
F: 1.8 mm (0.071 in)
G: 1.9 mm (0.075 in)
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FRONT DRIVING MECHANISM

Install new ring gear bolts and l ighten them in a
crisscross pat tern in several steps .

TORQUE: 49 Nm 15.0 kgf.m. 36 IbUtl

Ins pe ct the slip torque (page 18-191.
If the slip torque is out of spec ification, perform the
shim adjustment. Rep lace the differential assembly
when the replacement shim is cha nged by 0.3 mm
or more from the selected shim (page 18·27).

DIFFERENTIAL CASE ASSEMBLY
NOTE-

• When the gear SAl, bRariog, d il ffl renl ial housing
and/o r gear case has been replaced, check the
tooth contact pattern (page 18-171.
Check the gea r backlash (page 18-151.

RING GEAR

/(l1l' P aost dfld d,rr

our a/ the case and
row,

18-28

Clean th e mat ing surface of the gear case and cover,
being careful not to damage them.

Blow compressed air through the breather ho le in
the case cover.

Install th e proper ring gear shims on to the diffaren ­
tial assembly and install the assembly into the gear
case.

~, H I MS



FRONT DRIVING MECHANISM

Coat a new O·ring with grease and insta ll it into the
gear case cover groove.

Install the case cove r ove r the gea r case.

CASE COVE R

DIFFERENTIAL ASSEMBLY

It IS ,mportant to
fum the plmon gear
w r/lle IIghtenmg the

boilS If tne III'Y
gear shim '!Ii' roo

mrck, the gears will
lad after onlv '19m

/Ightenmg

Ap pl y locking agent to th e threads of the two 10 mm
bolls.
Install the bolts and t igh ten them in several steps
unt il the cove r evenly touch es the gear case. Then,
while rotat ing the pinio n gear, tighten the bolts to
th e speci f ied torque in 11 crissc ross pattern in sev ­
e ral steps.

TORQUE: 10 mm bolt: 49 Nm (5.0 kqf.m, 36 Ibf.f t )
8 mm bolt: 25 Nm (2.6 kgf·m. 19 Ib f.ft )

Make sure thai the gear assembly ro tates smoothly
without bind ing.

PROPELLER SHAFT ASS EMBLY

~ 10mmBOLTS

~ SEAL RUBBER
PINION JO INT

~15 - 8 gJ

~ SEAL RUBBER

~15 - 8 gJ PROPELLERSHAFTJOINT

Apply molvbdenurn disulfide qreaae to the seal rub­
bers .
Ap pl y 5 - 8 9 of molybdenum disulfide grease to the
propeller shaft joint splines.

Set the spring and prope lle r shaft joint or uo the pro­
pellet shaft.

SPRING

~
(5 - 8 g )

PROPELLER SHAFT JOINT
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FRONT DRIVING MECHANISM

Install the boot eve r the propeller shah joint w hile
compressi ng th e spring .
Install the boot band into the boot groove.

PROPELLER SHAFT BOOT BAN D

/

DIFFERENTIAL INSTAllATION
Place th e differential into the frame.

Install the right drive shah onto the differential in
the same manner as on (page 18-11 ).

Install a new stopper ring into the groove in the pro­
pell er shaft.

Ap ply 5 - 8 9 of molybdenum disulfide grease to the
propeller shah joint splines.

Insta ll the propeller shaft assembly in to the diff eren­
tial unt il the stopper ring seats in the pin ion joi nt
groove .
Make sure that the stopper ring is sealed proper ly
by pulling on the pin ion jo int tightly.

rnstan the propeller shah boo t ove r the pin ion jo int
securely a nd the boo t bend into the boot q roove.

18-30
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FRONT DRIVING MECHANISM

Coat a new O-ring w ith molybdenum disulfide "'ifl~i\l
grease and install it into the groove in th e output
shaft.

Apply molybden um disulfide grease to the output
shaft sp lines.

Apply molybden um disulfide grease to the propell er
shaft joint spli nes.

Move the di fferentia l fo rward for maximum clear­
ance between the pro peller shaft jo int and ou tput
shaft .

Install the propeller shaft jo int ove r the output shaft .

Align the bolt holes in the differential and frame,
and install the 10 mm mounting bert.

Connect the breather hose.

Insta ll the space r, 10 mm mounting boll and nut.

Insta ll the mount ing bracket , 8 mm bolts, 8 mm
mounting bolt and nut.

Tighten the all mounting faste ners.

TORQUE: 10 mm: 44 N·m (4.5 kgf·m, 33 Ibl ·h )
8 mm: 22 Nrn 12.2 kgf·m , 16Ib'·ft )

Connect the fronl final clutch 2P (Green ) connecto r ~;;;;::;;::;;;~~::::~~~~"'"~:;::;:;~~
and install it onto the sensor cover stay .
Insta ll the rear VS senso r, VS senso r cover stay and
three bo lts, and t ighten the bolts.

TORQUE: 10 Nm (1.0 kg' ·m, 7 Ib'·ltl

Clamp the rear VS sensor wire and front fi nal clut ch
w ire.
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FRONT DRIVING MECHANISM

Install the VS sensor cover whi le hooking it on the
boss on the case. and install and tighten the two
bolts.

TORQUE: 1 Nm (0.7 kg'·m. 5.1 Ibf·hl

Install the front VS sensor, gua rd plate and two
bo lts, and tighten the bolts

TORQUE: 10 Nm (1.0 kgf·m. 7 Ib' ·h l

Install the following:

- left drive shaft (page ! 8·7}
front grille (page 3-10)

- inner fenders (page 3·9l
- left f ront rnud guard (page 3-8)

Fill the differential with the recommended oil (page
4 -16 ).
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REAR DRIVING MECHANISM

SYSTEM COMPONENTS

34 Nm (3.5 kqf-m. 25Ibf.ft)-----!'~a:~~ii:Jc.l--~1--.::0'

34 Nm l3.5 kqf.m,
251bf.ft)

"'."

34 N·m (3.5 kgf,m, 25 Ibf.ft)

II 30 N'rn 13.1 kgf·m, 22 Ibfftl

~

-----il1l1:~~~~9~§~~~~:=Nm 140 kpf.m, 29 Ibf.hl

19-2



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 reedinq 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.
• For bearing replacement in the knuckle (page 16-7).

SPECIFICATIONS
Unlt: mm (in)

ITEM STANDARD SERVICE LIMIT
Final drive Oil capacity ~~aining 78 ern- (2.6 US OZ, 2.7 Imp oz]

-
At disassembly 90 em" {3.D US OZ, 3.2 Imp oz)

Recommended oil Hypoid gear oil SAE #80
Gear backlash 0.05 0.25 (0.002 0.010l 0.4 (0.02)
Backlash difference 0.2 (0.01)

~ing gear-to-stop pin clearance 0.3 - 0.6 (O.Dl 0.02)

TORQUE VALUES

Final gear case pinion bearing lock nut
Pinion joint nut
Final gear case cover bolt (10 mm)
Final gear case cover bolt (8 mm]
Final gear case mounting nut (main frame)
Final gear case mounting nut (sub frame)
Sub-frame joint nut
Rear brake disc bolt

98 Nm (10.0 kqf-rn, 72 Ibf·ftJ lock nut: replace with a new one. Stake.
108 Nm (11.0 kqt-m. 80 IbHt) Apply locking agent to the threads.
49 Nm (5.0 kqfm, 36 IbHt) Apply locking agent to the threads.
25 Nm (2.6 kqt-m. 19Ibf.tt)
34 Nm (3.5 kqt.m, 25Ibf.ft) LOGic nut: replace with a new one.
39 Nm (4.0 kqt-m. 29Ibf·ft) lock nut: replace with a new one.
34 Nrn (3.5 kgf.m, 25lbf·fti
20 Nm (2.0 kgf·m, 14lbf.ftl ALOe bolt: replace with a new one.
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REAR DRIVING MECHANISM

TOOLS

Remover weight
07741·0010201

or 07936-371020A or 07936-3710200
(U,S.A. only)

Driver, 40 mm l.D.
07746-0030100

Attachment, 52 x 55 mm
07746-0010400

Attachment, 25 mm 1.0.
07746·0030200

Attachment, 62 x 68 mm
0)746-0010500

Attachment, 35 mm I.D,
07746·0030400

Pilot, 30 mm
07746-0040700

Driver
07749-0010000

i Lock nut wrench, 30 x 64 mm
0791S-MB00002

Puller shaft
07931-ME40000

Remover handle
07936-3710100

Eiearing remover set, 17 mm
07936-3710300

or 07931-ME4010B and 07931­
HB3020A (U.S.A. only)
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011 seal driver
07965-KE80200

not available in U.S.A.

Driver attachment
07LAD·PW50500

TROUBLESHOOTING

Bearing clip compressor, 28 mm
070ME-HN8A200

Pinion holder
07SMB-HM70200

REAR DRIVING MECHANISM

Pinion puller base
07HMC-MM80110

or 07HMC-MMB01,A (U.S.A. only)

Puller attachment
07YMC·GCS01QO

(not available in U.S.A.) or 07949­
3710001,07746-0010700 and 07746·
0040400

Excessive noise
• Worn or damaged bearing
• Worn or scored splines
• Worn or damaged drive shaft, propeller shaft or universal joint
• Worn pinion and ring gears
• Excessive backlash between pinion and ring gears
• Oil level too low

Wobble or vibration in vehicle
• Axle not tightened properly
• Bent axle

Oil leak
• Oil level too high
• Clogged breather
• Damaged seats
• loose case cover
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REAR DRIVING MECHANISM

REAR DRIVE SHAFT
REMOVAL

- shock absorber upper m ounting nul and boll

Remove the following .

- wheel hub l p<tge 16-6)
- sea t lpage 3·4}

Hight dflV6 Shim Remove the right side cov er (page 351.

LeI! olive shdff Remove the oil filler lid tpaue 3-8).

Suppon the lower arm with a suppan block .

Rem ove the fo llowing :

- stabilizer l ink our Ito dis conne ct the link)
- two upper arm pivot nut s and bo lts

f0 prevent d8miJge
to the gear case 011

seal, hair} Ihtl

mOOdIlJ JOInt hm/­
IOnrdl un/,I rnltdflve
sll,:/Ir 'ScIQJ' 01 tflo

gei.lrCiJSO

19-6

Remove the shock absorber and upper arm off the
fram e, an d pivot the knuck le ou twa rd to releas e it
from the dr ive shaft.

Hold the inboard joint of the dr ive shah and tug "''''"''"'"'''''"''''''''"
firmly to fo rce the stopper ring at the drive shaft end
past the groove while prying w ith a screwdriver .

Remove the stopper ring .



DISASSEMBLYIINSPECTION
Check th e boots for cu ts or ot her oarnaqe.
Check the dr ive shaft joints for excessive play or
noise by m oving the joints in a cir cular direction.
If the ou tboard joint seems to be worn or dama ged,
the drive shaft must be replaced.

NOTE:

• To repla ce the out board boo t, f irst remove the
inboard boot as described in the foll owing steps.
Then remove the bands and outboard boo t from
the inboard end of the sha ft.

• The outboard joint cannot be disassembled.

REAR DRIVING MECHANISM

OUTBOARD JO INT

\ /\
INBOA RD JOINT

Rep/iJce the band
w,rh new coes

whenever wmol'­
'ng them

Bend up th e lock labs and raise the band ends to
loose n th e boot bands on the inboard side .
Remove the inboard boot band.

Remove the boo t from the inboard joint.

TABS BAN D END

\

Remove the follow ing:

- sto ppe r ri ng
- inboard jo int

- snap ring
- bearing
- inb oard boot
- boot band B

INBOARD BOOT BAND

BEA RING

BAND B

BOOT
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REAR DRIVING MECHANISM

Replace f/lt'lr com.
Ixmellls as an

assembly

Check the followi ng for wear or damage :

bea ring cage
race
steel balls
inboard joint

Remove the fo llow ing:

- shaft boot band
- outboa rd boot band
- outboa rd boo t

/
SHAn BOOT BAND OUTBOARD BOOT BAND

ASSEMBLY

aU TBOARDBOQT BAND

OUTBO,llRD BOOT

SHAFTBOOT BAND

DRIVE SHAFT

/'-~~IiI?>':'!
INBOARDJOINT

o

~@~
SNAP RING/ 'C!f!!JJ'(J;, r;r ,;

BEARING / (Y
CQ) STOPPER RING ~ t,~
T~ INBOARD ROOT BAN~ i

(F)) BEARING RACE
~ INBOARD BOOT BAND B

BEARING CAGE
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REAR DRIVING MECHANISM

Each boot has an identi fication mark; ~ 85·7 1 l~ for
the outboard and "BJ75" to r inboard.

Note the installation direct ion of the boot bands .

OUTBOARDBOOT

"BJ75"

INBOARD BOOT

Pack the outboard jo int with 45 - 65 9 of specified
grease.

>O"''''''O( ) '- TABS

OUTBOARD BOOT

Speci fied grease: NKG106 lK YODO VUSHI)

Install the following:

- o utboard boot
- new shaft boot band

new boot band B
- inboard boot

Do not tighten the bands at this time.

Ins tall IhQ bearin g with the small 0 .0. faci ng the
drive shaft.
Install the snap ring w ith the cham fered side faci ng
to the bearing.

Pack 40 : '60I
~ SHAFT BOOT BA ND

BEARING

INBOARD BOOT
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REAR DRIVING MECHANISM

Pack the inboard joint with 60 - 80 9 at specified
grease.

Specified grease: NKG20S (KYODO VUSHl)

Installthe inboard joint over the bearing .
Install the stopper ring into the groove in the
inboard joint properly.

Install the inboard boot over the inboard joint
securely.

Be sure the length of the drive shalt to be sal the lig­
ure given below.

DRIVE SHAFT LENGTH: 425.2 mm 116.74 lrr]

FOIlJ8na Install the shah boot band and a new outboard boot
rm;t,llialron avecton band onto the outboard boot.

lDi1q~ /9-9J Bend down each band end and secure it wi th Ihe
lock tabs. Tap the lock labs with a plastic hammer.

Install the boo t band B and a new inboard boot
band onto the inboard boot.
Bend down each band end and secure it with the
lock labs. Tap the lock tabs w ith a plas tic ham mer.

19-10
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/
SHAFTBOOT BAND

!!J INBOARD BOOT BAND
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REAR DRIVING MECHANISM

INSTALLATION
Inst all a new stopper ring into the groove in the
inboard joi nt splines.

~
STOPPER RING-.

Insert the pi vot Install the upper arm pivot bolts and new nu ts, and
oo as (rom tll C tighten the m.

rnSI<Je

80 careful nor 10

dilmil!l l" m!" 0" Sf'aJ
,n the gear case

Install the drive shaft by ho lding the inboard joint r:::;;;;;-:~~:;:;~
un til the sto pper ring scats in the groove.

M ake sure the stopper r ing is seate d properly by
pu lling on the inboa rd joint lightl y.

Pack the l ip cavit ies of the inner dust seal w ith 2.5­
3 9 of grease.

Set the upper arm and shock absorber into the
frame pro perly to fit the knuckle over the drive
shaft.

---12.5 -39)

TORQUE: 34 Nm (3.5 kgf.m . 25 Ibf.ft l

Con nect the stabilizer lin k into the upper arm w ith a
new nut and tighten it secu rely.

UPPER ARM

KNU CKLE
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REAR DRIVING MECHANISM

Insta ll the shock absorber upper mounting bolt and
a new nut , and ti ghten it securely.

Install the following :
- w heel hu b (page 16-9).

Rlp/lrside - tight side cover i page 3-5)
Left 51de - oilli lle r lid (page 3·8 )

- seat (page 3-4).

FINAL DRIVE REMOVAL
Drain the final gea r case oil (page 4-15).

Remove the foll ow ing:

- engi ne gu ard (page 3-17)
rear brake caliper without disconnect ing the
brake hose (page 17-27)

- dr ive shafts (page 19-6)

Remove the foll owing from the frame:

- pivot nu ts and bolts
- suspension arm/shock abso rber assemblies

Remove the brake hose clamp bol t.

PliH"SII (roo'idd or - sub-frame jo int nuts and bolts
OUler ad/:Jstable

suppa" unaOf rne
sutJ-frame

BOLT

19-12
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REAR DRIVING MECHANISM

breather hose
- upper mount ing nuts and bolts

l ower the iack slightly and move it rearward to dis ­
connect the propelle r shaft. Remove the fina l drive
assembly ou t of the vehicle.

Rem ove the following:

- universal jo int
- O-rings (from the propeller shah and ou tp ut

shaft of the engine)

- hoot band
- jo int boot (off the pinion jo inU
- propeller shah
- spring
- disc bolts
- b rake disc

PROPELLER SHAFT

=--__~ FINAL DRIVE ASSEMBLY .- mounting nuts an d bolt s
- final drive assem hly
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REAR DRIVING MECHANISM

FINAL DRIVE INSPECTION
PROPELLER SHAFT

For boot ,md.~e..1 Check the splines fo r wear or damage.
rE'(.llacomenr (oage If damaged. check the universal [ornt and output

/9-271 shaft also.
Check the seat rubber for fat igue or damage.
Check the bo ot for cuts or damage.

UNIVERSAL JOINT

SEAL RUBBER-,
BOOT

Check the bo ot for cuts or other damage.
Check th at the jo int m ov es sm oothly without bind­
ing or no ise.

FINAL DRIVE OPRRATION
Turn the p ini on jo int and check th at the gear turns
sm ooth ly and qu ietly without binding.

If the gear s do not turn smoothly or quietly. the
gears and/or bear in g may be damaged or faulty.
They must be checked aft er di sassembly; replace
faul ty parts/ assem blies as requ ited
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UNIVERSAL JOINT
UNIVERSAL JOINT DISASSEMBLYI
ASSEMBLY
Bend up the lock tabs and raise the band ends to
loosen the boot band s.

Remove the jo int boot.

Apply m oly bdenum disulfide qrease to the jo int
be aring.

Install the boo t and set it onto the univarsat join t
properly .

REAR DRIVING MECHANISM

BA ND END

Install new boot band s so the band ends are facing
opposite the forward di rection.

Bend do w n each band end and secu re it w ith the
lock tabs. Tap the lock labs wit h a plas tic hammer.

TABS

\
A@oI

Viewed from th e rear side:

Forward d irect ion~

BOOT

f!!1 BAN D

TABS

END
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REAR DRIVING M ECHANISM

FINAL DRIVE DISASSEMBLY/
INSPECTION

BACKLASH INSPECTION

07SMB-HM70200

Remove the dial indicator. Turn the ring qear 120'
and measu re backlash.
Repeat this procedure once more.
Compare the difference of the three m easurem ents.

SERVICE LIMIT: 0.2 mm (0.01 in)

Remove the oil fi lle r cap.

Install th e spec ial 1001into the pinion joint, and set
the fi nal d rive assemblv and tool in a vise.

Set a horizontal type dial indicator on the rin g gear
through the filler hole .
Turn the ring gear back and for th with the drive
shaft to read backlash.

Install the drive shaft in to the final d rive assembly •
and hold it.

STANDARD: 0.05-0.25 mm (0,002--0.010 in)
SERVICE LIM IT; 0.4 mm (0.02 in)

TOOL:
Pinion holder

If the d iHerence in m easur em ents exceeds the ser­
vice limit, it indi cates that the bear ing is no t
insta lled squar etv, or the eli se is de formed.
Inspect the bearings and case.

It Ihe backlash is excessive, replace the ring gear
right shi m with a th inner one .
If the backlash is 100 sm all , replace the rin g gea r
right shim with a thicker one .
Backlash is cha nged by about 0.06 mrn (0.002 in )
w hen thi ckness 01 the spacer is changed by 0.12
mrn to.005 in).

NOTE:
• Ten d ifferent shims (from A to J) are avail ab le in

thickness increment s of 0.06 rnm to.002 in).

LEFT SHIM
\

RIGHT SHIM

Ring gear shims :
A: 1.64 mm 10.064 in)
B: 1.70 mrn 10.067 in )
c. 1.76 mm 10.069 in }
0 : 1.82 mm (0.072 in )
E: 1.88 mm (0.074 in )

F: 1.94 mm 10.076 in)
G: 2.00 mm (0.079 in )
H: 2.06 mm 10.081 in)
I: 2.12 mm 10.083 in)
J : 2.18 mm 10.086 i n)

Change the lett sh im thickness in an opposite
amount o f w hat the right shim was chan ged; If the
right shim was replaced with a 0.12 mm (0.005 in )
thicker one, rep lace the left shi m wit h a 0.12 mm
10.005 in) th inner one .
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FINAL GEAR CASE DISASSEMBLY
loosen the cover bolls in a crisscross pattern in sev­
eral steps and remove them.

Pry the cover at the p ry ing poi nts us ing a screw­
driver and remove the case cover .

Remove the D-ring.

REAR DRIVING MECHANISM

COVER

Remove the ring gear and shims.

BEARING INSPECTION
Turn the inner race of each bearing in the gear case
and case cover wi th your f inger. The bear ings
sho uld turn smoothly and quietl y. A lso chec k that
the bearing outer race fits l ight ly in the case and
cover.

For ring gea r beari ng replacement (page 19-21).

RING GEAR

SHIMS

BEARING

19-17



REAR DRIVING MECHANISM

GEAR TOOTH CONTACT PATTERN
CHECK

~'-e('p diJ$land dlll Clean the mating surfaces of th e gear case and
out of If,e case and cover.

COW" Apply thin coal of Prus sian Blue to the pinion gnat
teeth fo r a tooth contact pattern ch eck.

fnstautbe ring gear shims onto th e ring ge ar.

Install the ring gear with th e shims int o the gear
case.

fliN G GEAR

Apply Prussian Blue

It 15 ,mpotTiJr1I lO
rum the pm,on

wholtl f,ghfflnmg the
bolts /I the rong

gear shims IS too
Itl/d. 11111gHllrs ....ill
/{x:i. a lrer only /,gh l

IIQ/J(enmg.

Align Ihe bo lt ho les and install th e case cover.

Insta ll Ih e cover bo lt s and l ighten them in several
steps until the cover evenly to uches the gear case.
Then, while rotat ing Ihe pinion gear, ti gh ten the
bol ts to the speci fied torque in a criss cross pattern
in several steps.

TORQUE:
10 mm bolt : 49 Nm (5.0 kgf.m. 36 IbUt)
8 mm bol t : 25 N·m (2.6 kgf ·m. 19lbf·h l

10 mm BOLTS COVER

NORMAL:
Remove the oil till er cap .

Rotate the ring gear seve ral t imes in bo th directions
of rotat ion .

Check the gear tooth con tact pattern through the oil
filler ho le.
The pa ttern is indicated by the Prussian Blue
applied to the pin ion.
Contact is normal if th e Prussian Blue is transferred ls
10 the approximate center of each tooth, but slightly
10 the heel side and to the flank side.

If the pattern are not correct, remove and change
the pin ion shim with one of an alternate thickness.

19·18

DRIVE
SIDE

COAST
SIDE



REAR DRIVING MECHANISM

Replace the pinion shim w ith a thi cker ona it the
contac t pattern is loa high . toward the face . TOO HIGH:

I
FACE 1 FACE

ic'.? ~1
DRIVE SIDE COAST SIDE

F: 2.12 mm (0.083 ln]
G: 2.18 mm (0.086 in)

DRIVE SIDE

TOO LOW:

COAST SIDE

I
I V' I~ I
I FLANKfL ANK

Repla ce the pin ion shim w ith a thinne r one if the
co ntact pattern is 10 0 low . toward the flank.

The patt ern will sh ift about 0.5 - 1.0 mm (0.02 - 0.04
in) when the thickness o f the shim is changed by
0,12 m m (0.005 in ).

Pin ion gear shims:
A: 1.82 mm (0.072 in )
B: 1,88 mm (0.074 in)
C: 1.94 mm 10.076 in l
0 : 2.00 mm (0.079 in)
E: 2.06 mm (0.081 in )

For pin ion shim replacement (page 19-20).

PINION GEAR REMOVAL
Install the special too l into the pinion jo int. and set
the f inal drive assembly and tool in a vise.

TMtt care rot to Loosen th e pini on jo int nut, and remove th e joint
aroa Ihe fmal aovo nu l and pinion joint.
,isscmbly from the

VIS'"

TOO L:
Pini on holder 07SMB·HM70200

PINION HOLDER

Remove the oil seals and O-r ing .
OIL SEALS

19-19



REAR DRIVING MECHANISM
at' cit/plul /hili Un stake the pin ion bea ring lock nut with a dri ll or

n'eral P31!lcles do grinder
nvt em!.'1 tile bedr

I/)!I i1/1d IIII' t!l'''</<lS

01 me case arc nOl
rlamaqcd

Remove the lock nul using the special 100 1.

TOOL:
l ock nut w rench, 30 x 64 mm 07916-MB00002

LOCK NUT
WRENCH

Pull the pinion gear assembly out from th e gear
case.

In51<1 11 the special tools onto th e pinion gear shaN
and gear case.

PINION GEAR BEARING/SHIM
REPLACEMENT

PULLER SHAFT

07HMC-M M80"O or
07HM C·MM8011A
(U.S.A . o nIV)
0793,-ME40000 or
0793t ·ME40 10B and
07931·HBJ 020A
(U.S.A. onIV)

TOOLS :
Pinion puller base

Pull er shaft

Pull the pinion bearing from the shaft with a cern­
m ercteuv av ailable bearing pu lle r.

Remove the pinion shim .
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Install the shim and bAtHing ont o the pinion gear .

REAR DRIVING MECHANISM

NOTE:
• When the gear set. ring gear bear ing, and/or gear

case has been replaced, use a 2.00 mm (0.79 inl
thick shim tor initial reference.

PINION GEAR

SHIM

Press the pinion gear in the bearing un l it it is seated
by supporting the bearing with the special tool.

CASE BEARING REPLACEMENT
RI NG GEAR BEARI NG

TOOL:
Attachm e nt , 25 mm 1.0. 01146-0030200

Remove the oi l seals from the case and cover.

Drive the bearings out o f the case and cover.
OIL SEAL

...

BEARING

Drive each new bear ing using the special tools.

TOOLS:
Case cover :

Driver
Attachment, 62 x 68 mm
Pilot, 30 mm

Gear case:
Driver
Attachment, 52 K 55 mm
Pilot, 30 mm

01149-0010000
07746·0010500
07746-0040700

07749·0010000
07746-0010400
01146·0040700

19-21



07746·0030400
07746-0030100

REAR DRIVING MECHANISM

Apply grease to new oi l seat lips .
rnsteu each oil seal w ith the metal side r<lcing out so
the exp osed height IS 4 mm (0.16 in) evenly (the
rubber edge fl ush w ith the cover) .

TOOtS :
Attachment, 35 mm 1.0.
Driver, 40 mm 1.0.

PINION NEEDLE BEARING

DRIVER

07936 -3710300
07936-3710100
07741-0010201 or
07936- 371020A or
07936 ·3710200
IU.S.A. onlvl

Be sure 10 WfXJ F

hB<lVVq/aves fa

evoa burns when
nandlmg me neartNt

gear case Usmg 8
lorch/a tIe<J ! rile

{J""" case miW
cause Wd'Pdpe ,

Rem ove the stopper ring by rota ting it until the end
of the stopper ring appears in the access hole.
Stri ke gently near the end of the ring with a punch (:';-.._ '"
10 be nd the end upward.
Grasp the end of the ring with needle-nosed pliers
and pull the stopper ring cut th ro ug h the access
ho le.

Heal the gea r case to 80 C (176 F) and rem ove the
needle bearing by using the special tool.

TOOLS:
Bearing remover. 17 mm
Remover handle
Remover weight

Rem ove the bearing cage and bearings from the
ins ide of the pinion bearing to allow the special too l
to grip the bearing.

Ins tall the stopper ring into the groove ill the bear­
Ing.
Ins tall the bearing into me special too l until the
bearing is flush with the end of the 1001.

TOOL:
Bearing clip compressor. 28 mm 070ME·HN8A200

Freeze the pinion beari ng with the 1001on ice or in a
freezer.
Heat the gAar case 10 80 C (176-Fl. /

COMPRES:iOR

Drive the pinion bearing into the gear case using the
special tools as follows

Only st rike the dri ver once . If you strike it mote than
once. the stopper rin g may slip out of tho groove.
lf th is happens. remove Ihe ring and beari ng . and
ins tall a new one again.

Make sure tha i the stopper ring is secu rely SC i in the
groove of the gea r case .

Til/Nt rl,e Clip c0m­

pressor 10 ! I'le

dllve' 101bearmg
i/1S1<l1/,won

19-22

TOOLS:
Puller att achm ent

Driver
Attachment, 24 l( 26 mm
Pilot. 17 mm

07YMC-GCS0100
(not avai lable in
U ,S.A.) or
07949·37 10001
07746·0010700
07746·0040400



REAR DRIVING MECHANISM

FINAL DRIVE ASSEMBLY
Oil SEAL

STOPPER RI NG

PINION JOINT

BRAKE DISC

GEAR CASE

SHIM

RING GEAR

GEARCASECOVER

OIL SEAL

PINION GEAR INSTALLATION
Drive the pi nion gear assembly into the gear case.J<etlp me f/nvef

cenrelOO Wllh pte

boarrng outorsoco
aUf/ng ins/allalion.

TOOL:
Oil seal driver 07965-KE80200 (not

availab le in U.S.A.1

OIL SEA L DRIVER
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REAR DRIVING MECHANISM

U.S.A. onIV:

B~' SUIt! to weal Freeze the pinion gear and bearing .
IttJ8vY9'DveS /0 Heat the gea r case to so c (176 ' F).

oJ VOJa' DUff'S wnen Drop the cold pin ion sssemblv int o the wa rm Y9<1I
IlIlml1rng mil healed case.

g8.i' cese USlnv if

larch fa rest ttle
!J'!HI c..se may

C<!USt' Willpngtl

Insta ll B new lock nut and tighten it using the specter
1001.

LOCK NUT WRENCH

TOOL:
lock nut w re nch, 30 Jl 64 mm 07916-MB00002

HotC!f to IO/QUf!

wrenCh rea ding
miOffTltilIV1101l

'seo ee InfOflllif'

ti"n~ Ipdge /9-3J.

TORQUE :
Actual:
Indicated :

98 Nm (10.0 kgf ·m , 72 Ibf·tt)
89 Nrn (9.1 kgf·m. 66 Ib' -ttl

07LAD·PW50500

Becarelvl nor to Stake the lock nut into the case gr oove.
Ja mHQe the tilleaa's

of t /IH C/ISH

Coal a new D-riny with grease and install it on to the
pin ion gear shaft.

Applv grease 10 the lips of new oil seals
Install the inner o il seal 170 rnm 0 .0 .) into the gear
case until it is flush wi th the stepped edge.

TOO L:
Drive r attachment
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07SM B·HM1Q200

Be SliTe to Wfl lll

Ill'l'wy U'Ol' 8 5 to
dvOid burns w hEw

l1itnalmg tile hea ted
case cover. U~;,ng a

rQrch to /lVill tile
CdMf (:Q lllf! ITldy

CiWSfI wifrpilgf'

Install the outer oil seal (75 mm 0 .0.) into the gear
case until it is flush with the gear case outer surface,
using the same tool.

Clean the th reads of Ihe pin ion gear shaft thor­
oughly.

Install the pin ion jo int onto the p inion qea r shaft,
being careful not to damage the oi l seal lips.

Apply locking age nt to the threads of Ihe prmon
joint nut and screw it in by hand as far as it goes.
Hold the pinion joint with the special tool and
tig hten the jo int nul .

TOOL:
Pini on holder

TORQUE: 108 Nm (11.0 kgf 'm , 80 IbUt)

RING GEAR CLEARANCE INSPECTION
Inst all the r ing gea r with the shim in to the case
cover.

Measure the clearance betwee n the ring gear and
stop pin w ith a feele r gauge.

CLEARANCE; 0.3 - 0.6 mm (0.01 - 0.02 in)

Remove the ring gear.

If the clearance is not within specification, heat the
case cover 10 approxim ately BOue ( 176~F I and
remove the stop pi n by tapping th e cove r.

Install a stop pin shim to obtain the correct clear­
ance .

STOP PIN SHIMS;
A: 0.10 mm (0.004 in )
B; 0.15 mm (0.006 in )

Drive the step pin in to tho case CO VOI.

REAR DRIVING MECHANISM

STOP PIN

STOPPIN ~
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REAR DRIVING MECHANISM

FINAL GEAR CASE ASSEMBLY

Kevp dust and a,rt
0<;101 the c"se and

'W'"

NOTE:
• When the gear set, bearing, and/or gear case has

been replaced, chec k the tooth contact patte rn
check (page 19-18J.
Check the gear backlash (page 19·16).

Clean the mat ing surface of the gear case and cover,
being ca reful not to da mage them .

Blow co m pressed ai r th ro ugh the breathe r ho les in
th e gear case and cover.

Install the prope r rin g gear shims onto the rin g gea r
and install them into the gear case.

Coat a new O-ring with grease and install it into the
cover groove.

Instail ihe case cover on to the gear case.

If I" InlfJOWIn! to
rum rhe pmr()fl

w/tile rt()MVntn(l the

bolts " the ring
gearSIl,m IS too

rhwa, the goalS w,li
Irxi iltler only /19M

r'yllrtmmg
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Apply locking age nt to the threads of the two 10·
mm bolls. ~ 10 mill BOLTS

Insta ll th e cover bolts and t ight en the m in several
steps unti l th e cover evenly touches the case. Then,
whi le ro tating the pinion gear, tighten th e bol ts to
the specified torque in a crisscross patt ern in sev ­
eral steps.

TORQUE:
10 m m bol t : 49 N ·m 15.0 kgf ·m , 36 IbUt)
8 mm bo lt: 25 N ·m (2.6 kgf ·m , 19 Ibf.ftl

Check that the gea r assembly tu rns smoothly wi th­
out binding.

COVER

8 mm BOLTS



REAR DRIVING MECHANISM

FINAL DRIVE INSTALLATION

e."~ SEAL RUBBER

BRAKE DISC

TORQUE ; 20 Nm 12.0 kgf·m . 14 Ib f.f t j

Install the f inal drive assembly on to the sub.frame ~=__~_ FINAL DRIVE ASSEMBLY .
by insertinq the mounting bol ts from the lett side.
lnsta!l new mounting nut s but do not lighte n the m
yet .

Install a new seal rubber onto the seal groo ve in the
prope ller shaft in th e direction as show n.

Install the jo int boot onlO the boo t groove and the
boot band into the band groove in the boo t.

App ly molybdenum di sulf ide grease to the seal rub­
ber cuter surface.

Install the brake disc with the stamp facing the
engine side . Install new disc bolts and t ighten them
in a cris scross pattern in several steps.

Ap ply 5 - 8 9 of m olybden um disulfide grease to the
pin ion joint spli nes.

Install the spri ng into the propell er shalt .
Set the propell er shaft into the pin ion joint wh ile
compressing the spring, then install the boo t over
th e pin ion jo int gr oov e securely and secure it wi th
the bo ot band.

Be sure the pro peller shah is installed properl y by
pulling on the sha ft light ly.

BAND
'-------

BOOT
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REAR DRIVING MECHANISM

Coat a new Q·ring wi th molybdenum disul firl tl
qreese and install it into the groove in Ihu output
shah.

Apply molybdenum di sulf ide grease to the sp lines
of the both sides in the un iversa l jo int and install it
on to the output shalt until u is full y sealed.

Coat 11 new O-ring w ith molybdenum disul fide
qreaaa and ins tall it into the propeller shan gr oove .

Put the f inal drive assembly on a flo or jack or other
adjustable support and place the assembly under
the main frame.

Wh ile adjusting the jack height, move the fina l drive
assembly forward and connect the propene- shaft
into the universal joint

Be caret..1nOI to Set the f inal drive assembly into the main frame and
d,sconnecrme tno- seat the propeller shaft securely to align the bolt
Pl'11I" Shll i l dnG um- holes, then inse rt the mount ing bolts from the tett

vCfSJI JOom side .
Install new mounting nuts but do not t ighten them
yet.

Aoute the breather hoses properly [paqe 1-201and
connect them.

Insert the sub-frame joint bolt bol ts from the ins ide.
Install new jo int nuts.

Tigh ten the lour moun t ing nu ts and jo int nuts alter ­
nately.

TORQUE:
Joint nut :

34 Nm (3.5 kgf.m, 25 lbf·ftl
Mounting bo lt (m ain fram el :

34 Nm 13.5 kgf·m , 25 Ibf·ft)
Mounting bolt (sub-frame) :

39 Nm 14.0 kgf'm , 29 Ibf·ft)

19-28
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Install the brake hose clamp an d tighten the brake
ho use clamp bolt securely .

REAR DRIVING MECHANISM

BOLT

Install each lower arm of the suspension arm /shock ~:::::':':"~-:::~
absorber assemblies in to the frame and insert each
pivot bo lt fr om the rear side.
Install new p ivot nuts and tighten them.

TORQUE: 34 Nm 13.5 kgf ·m . 25 1bHt)

tnetau the fo llowing:

- drive shafts (page 19·11)
- brake caliper (page 17-32)
- engine guard (page 3-17)

Fill the gea r case with the recommended o il (page 4·
15).
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BATTERY/CHARGING SYSTEM

COMPONENT LOCATION

REGULATORJ
RECTIFIER

SYSTEM DIAGRAM

MAIN FUSE 30A

C"
y Y Y A G

REGUlATOR/RECTIFIER

ALTERNATOR
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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.
- Ifelectrolyte gets on your skin, flush with water.
- If electrolyte gets in your eyes, flush with water for at least 15 rnlnutea and call a physician immediately.

• Electrolyte is poisonous.
- If swallowed, drink large quantities of water or milk and cau your local Poison Control Callier or a physician

immediately.

• Always turn the ignition switch to OFF 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 currentls present.
• For extended storage, remove the battery, give it a full charge, and store it in a cool, dry space.
• For a battery remaining in a stored vehicle, disconnect the negative battery cable from the battery.
• The maintenance free 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 long 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 recover 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 one 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 voltage, 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 trcubreehoottnc (page 20-5).
• For alternator removal/installation (page 11-9).

BATTERY CHARGING

• Turn power ON/OFF at the charger, not at the battery terminal.
• 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 instructions in the Operation Manual for the recommended battery tester for details about battery testing. The
recommended battery tester puts a "load" on the battery so that the actual battery condition can be measured.

Reccrnmended Battery Tester: BM-210-AH (U.S.A. onlv), BM-210, BATTERYMATE IMTPOB-0192, U.S.A. only) or equivalent
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BATIERY/CHARGING SYSTEM

SPECIFICATIONS

ITEM -- SPECIACATIDNS
Battery Capacity

--
12V-1BAh

(YTX20L-BS) Current leakage 1 mAmaximum
Voltage Fully charged 13.0 13.2 V
120°CIWFj Needs charging Balow 12.3 V
Charging cur- Normal 1.8 AJS 10 h
rent Quick 9.0 A/l.b h

-

Alternator Capacity 360 W/5,OOO rpm (min' )
Charging coil resistance l20°C/68~F) 0.1 1.0n

TOOLS

Battery tester
BM-210-AH (U.S.A. ()nly)

20-4

Christie battery charger
MC101212 (U.S.A. only)

Battery Mate tester/charger
MTP08-0192 (U.S.A only)



BATTERY/CHARGING SYSTEM

TROUBLESHOOTING
BAnERV IS DAMAGED OR WEAK

1. Battery Test

Remove the battery (page 20-6).

Check the battery condition using the recommended battery tester.
RECOMMENDED BAnERY TESTER: BM-21G-AH (U.S.A. only), BM-210,
BATTERY MATE (MTP08·0192, U.S.A. only) or equivalent

1& the battery in good condition?

No - Faulty battery

YES - GO TO STEP 2.

2. Current Leakage Test

Install the battery (page 20-6).

Check the battery current leakage test (Leak test: page 2(}"'7l.

Is the current leakage below 1 rnA?

YES - GOTO STEP 4.

NO - GOTO STEP 3.

3. Current Leakage Test With Regulator/Rectifier Connector Disconnected

Disconnect the requlator/rectltler connector and recheck the battery current leakage.

Is the current leakage below 1 rnA?

YES - Faulty regulator/rectifier

NO -. Shorted wire harness
• Faulty ignition switch

4. Alternator Charging Coil Inspection

Check the alternator charging call (page 20-81.

Is the alternator charging roil resistance within 0.1- ton 120"C/68"F)?

YES - GO TO STEP 5.

NO - Faulty charging coil

5. Charging Voltage Inspection

Measure and record the betterv voltage using a digital multimeter (page 20-61·

Start the engine.

Measure the charging voltage (page 20-81.

Compare the measurements to the results of the foilowing calculation.

STANDARD: Measured BV < Measured CV < 15.5 V

• BV =Battery voltage
• CV=Charging voltage

Is the measured charging voltage within the standard voltage?

YES - Faulty battery

NO - GO TO STEP 6.

6. Regulator/Rectifier System Inspection

Check the voltage and resistance at the regulator/rectifier connector (page 20-9).

Are the measurements correct?

YES - Faulty regulator/rectifier

NO _. Open circuit in related wire
• Loose or poor contacts of related terminal
• Shorted wire harness
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BATIERY/CHARGING SYSTEM

BATTERY
BATIERY REMOVAL /INSTALLATION

CorlflRCt /hi> nos/­

1M? lermmiJl f,rst
ilfld men rile nega­

t,ve cable

20-6

Remove the two bolts and the battery cover.

Wit h th e ignition sw itch OFF, discon nect the neqa ­
tive (-) cable first, then disconnect the pos itive (-t )
cab le by removing each term inal bolt .
Remove the ballery holdRr hand .
Remove the battery.

Install the battery in th e reverse orde r of removal
with the prope r wi ring as shown.

After install ing the battery. coat Ihe te rmi nals w ith
clean dielectric grease.

BATIERY CASE
REMOVAL/INSTALLATION
Remove the rear fender (page 3-141.

Remove the starter relay switch from the battery
case.

Remove the tour bo lts and benerv case.

Ins tallation is the reverse order of removal.

VOLTAGE INSPECTION
Remove Ihe battery cover (page 70 -6).

Measur e the battery voltage usi ng a commercia lly
available di gital multimeter.

VOLTAGE:
Fully charged: 13.0 - 13.2V
Under charged : Below 12.3V



BM·210-AH (U.s. A. only), BM-210.
BATIERY MATE (MTP08·0192,
U.S.A . only} or equiva lent

BATTERY TESTING
Remove the batt ery (page 20-6).

Refer to the instruct ion s th at are appropri ate to the
battery tes ting equipment available 10 you .

TOOl:
Battery tester

BATTER Y CHARGING (U.S.A. onlv)
Rem ove the batt e ry (page 20-61.

Refer to the instructions that are app ropriate to the
battery charg ing equipment avail able to you.

TOOL:
Battery charger Chri stie battery charger IM C10121

2. U.S.A. on ly) , BATIERY MATE
IMTP08-0192. U.S.A. only) or
equ ivalent

CHARGING SYSTEM INSPECTION
CURRENT LEAKAGE INSPECTION
Remove the battery cover (page 20-6),

Turn the ign it ion swi tch OFF and disconnect the
nega t ive H cable from the battery .
Connect th e ammeter hI probe to the neg ativ e 1- )
cab le and th e ammeter H pr ob e to the battery H
term inal.
With the ignit ion sw itc h turn ed OFF. check for cu r­
renl leakaga.

• Wh en me asu ring current using a tester. set it to a
h igh range, and th en br ing the range down to an
appro priate lev el. Curre nt flow higher th an the
range selected may b lowout the fuse in the
test er .

• Wh ile measuring curren t , do not turn th e ign ition
switch ON . A sudden su rg e of cu rrent may blow
out the fuse in the test er.

SPECIFIED CURRENT LEAKAGE: 1 rnA maximum

If cu rrent leakage exceeds the specified value. a
sho rt ed ci rcuit is like ly .
Loca te the short by disconnecting connections one
by on e and meas ur ing the curre nt.

BATTERY{CHARGING SYSTEM
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BATTERY/CHARGING SYSTEM

CHARGING VOLTAGE INSPECTION
Remove the battery cove r (page 20·6).

Be sure th e battery is in good co ndition before pe r­
forming this lest.

Warm up the engine 10 nor mal op tHati ng tempera­
tur e.
Connect the rnutttmeter between the battery posi­
t ive t+l and negative H term ina ls.

I NOTICE I
• To prevent a short. ma ke absolu tel y certain

wh ich are the posi ti ve (+) and negat ive (-) fermi­
nets or cables.

.. Do not disconnect the battery or any cable in the
charging system w ithou t first .<;w itching off the
ign ition sw itch. Failure to follow th is precaution
can damage the tester or electrical componen ts.

With the hea dlights on , measure Ihe vo ltage on the
multimet er when the engine runs at 5.000 rpm
(mi n').

STANDARD: Measured BV <: Mea sured CV < 15.5 V
BV = Battery voltage (page 20-6)
CV =Chargi ng voltage

ALTERNATOR CHARGING COIL
INSPECTION
Remove the rig ht side cove r (page 3-5).

Disconnect the alternato r 5P lNatu ral) connector .
Check the connector for loose contacts or corro ded
terminals.

Measure th e resistance between the Yellow w rre
terminals of the alternator side con nector .

STANDARD: 0.1 - 1.0 U (at 20 'C/ 68 Fl

Check for conti nuity between each Yellow wire ter­
minal o f the alternato r side con nector and ground.
There shou ld be no cont inuity.

Replace The al ternator stato r if reststen ce is out of
specif ication, or if any w ire has cont inuity to
ground.

Alternator stator replacemen t (page 11-9).
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REGULATOR/RECTIFIER
WIRE HARNESS INSPECTION
Remove the two bol ts and regu lator/rectifier.
Disconnect the regulator /rectifier 3P (Gray) and 3P
(Black) connectors.
Check the connectors for loose conta cts or cor roded
termi nals.

BATTERY LINE

Measure the vol tage betw een the Red w ire term inal
and ground.
There should be battery voltag e at atl times.

GROUND LIN E

Check the cont inuity between th e Green w ire termi­
nal and g round.
There should be cont inuity at all t im es.

CHARGING COil LINE

Measure the resistance between the Yellow w ire ter ­
m inals.

STANDARD: 0.1 - 1.0 U (at 20 C/68"'Fj

Check for co nti nu ity between each Yellow wire ter ­
minal and grou nd.
There shou ld be no cont inuity .

BATIERY/CHARGING SYSTEM
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IGNITION SYSTEM

COMPONENT LOCATION
ENGINE STOP SWITCH IGNITION SWITCH

SPARK PLUG
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IGNITION COil
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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 steps in the troubleshooting table on page 21-4.
• This ignition system is controlled by peM.
• The ignition timing cannot be adjusted since the PCM is factory preset.
• The PCM may be damaged if dropped. Also, if the connector is disconnected when current is flowing, the excessive

voltage may damage the peM. Always turn off the ignition switch before servicing.
• A faultv ignition system is often related to poor connections. Check those connections before proceeding.
• Make sure the battery is adequately charged. Using the starter motor with a weak battery results in a slower engine

cranking speed as well as no spark at the spark plug.
• This vehicle's spark plug is equipped with iridium type electrode. Do not use any spark plug other than specified.
• For CKP sensor removal/installation (page 11-9).
• For ignition switch servicing (page 23-6).
• For engine stop switch inspection (page 23-7).
• For gear position switch servicing (page 14-44/.

SPECIFICATION
. --

ITEM SPECIFICATIONS
Spark plug Standard lFR5l11 (NGK)

VK16PRZ11 {DENSOl
For extended high speed IFR6l11 (NGK!"
riding VK20PRZ11 (DENSO)

I Spark plug gap 1.0 1.1 mm (0.039 - 0,043 in)
Ignition coi"l peak voltage

- .-.-
100 V minimum

CKP sensor peak voltage 0.7 V mlnirnurn
Ignition timing ("F ff mark) 150 BTDC at idle

TORQUE

Spark plug
Timing hole cap

TOOLS

IgnitionMate peak votteqe tester
MTP07-0286 (U.S.A. only)

22 Nm (2.2 kgf-m, 16Ibf-ft)
10 Nrn (1.0 kqfrn. 7Ibf.ft/

Peak voltage adaptor
07HGJ-Q020100

(not available in U.S.A.) with com­
mercially available digital
multimeter (impedance 10 MQlDCV
minimum) or
Imrie diagnostic tester (model 625)
(not available in U.S.A,)

Test probe
07ZAJ·RDJA11O
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IGNITION SYSTEM

TROUBLESHOOTING
• Inspect the following before diagnosing the system:

- Faulty spark plug
- Loose spark plug cap or spark plug wire connection
- Water got into the spark plug cap (leaking the ignition coil secondary voltage)

No spark at spark plug

UNUSUAL CONDITION PROBABLE CAUSfo(Check In numerical orderl
Ignition coil Low peak vctteqe. 1. Incorrect peak VOltage adapter connections. (System is
primary normal if measured voltage is over the specifications
voltage with reverse ccnnectlons.I

z, The multirnatar impedance is too low.
3. Cranking speed is too slow {battery is under charged},
4. The sampling timing of the tester and measured pulse

were not svncnrcnfzentsvstem is normal if measured
voltage is over the standard voltage at least once.)

5. Poorly connected con hectors or an open Circuit In the
ignition system.

6. Faulty ignition coil.
7. Faulty Powertrain Control Module (PCM) (when above

No.1 through 6 are normal).
No peak voltage.

'._,-
1. Incorrect peak voltage adaptor'connectlons. (System---;S-

normal if measured voltage is over the specifications
with reverse connectrons.I,. Battery is undercharged, (large voltage drop when the
engine is started.)

3. Faulty ignition switch or engine stop switch.
4. loose or poorly connected peM connectors.
5. No voltage at the BlacWwhite (power source) wire of the

PCM.
6. Open circuit or poor connection in the Green (ground)

wire of the peM.,
7. Faulty peak voltage adaptor.

I 8. Faulty CKP sensor (Measure peak voltage)
9. Faulty PCM (when ebeve No.1 through 8 are norman.

Peakvoltage is normal, but no spark 1. Faulty spark plug or leaking ignition coil secondary cur-
jumps at the plug. rent.

z. Faulty ignition coil.
CKP sensor Low peak voltage. 1. The multimeter impedance is too low; below 10 MnI

DCV.
z, Cranking speed is too slow (battery is under charged).
3. The sampling timing fit the tester and measured pulse

were not svnchrcnieee.Isvetem is normal jf measured
voltage is over the standard voltage at least once.}

4. Faulty CKPsensor Iwhen above No. , through 3 are nor-
mal}.

No peak voltage, 1. Faulty peak voltage adaptor.
; z. FaUlty CKP sensor .-.- -- -_."
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IGNITION SYSTEM INSPECTION
PEAK VOLTAGE CONNECTION
NOTE:

• If there is no spark at the p lug, check all
con nect ions for loose or poor con tact before
measuring the peak voltage.

• Use the recom mended digi tal multime ie r or a
commercially eveuaote digital multimeter with
an impedance of 10 MWDCV min imum.

• The dis pla y va lue diffe rs depending upon the
intern al impedance of the multimerer.

Use the peak voltage tester or connect the peak
voltage adaptor to the digital mu lti meter.

TOOLS;
U.S.A. and Canad a type:

IgnitionMate peak voltage te ster (U.S.A. only) or
Peak voltage adaptor 07HGJ -0020100

(not ava ilable in
U.S.A.)

with commercia lly available digital mu ltimeter
(impedance 10 M i l/DeV minimum)
Imrie diagnostic tes te r (model 6251
(not available in U.S.A.)

IGNITION COIL PRIMARY PEAK
VOLTAGE
NOTE:
• Check an system connections before th is

inspect ion. Poor connected connectors can cause
incorrect readings.
Check the cylinder compression and chec k tha t
the spa rk plug is instal led correcuv in the
cylinder head.

Remove the fue l tank (page 6·39).

Disconnect the sp ark plug cap f rom th e spark plug .
Connect a know n-good spar k plug to the sp ark plug
cap and ground the sp ark plug to the cylinder head
as done in a spark test.

IGNITION SYSTEM

DIGITAL MULTIMETER

\

PEAK VOLTAGE ADAPTOR
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IGNITION SYSTEM

With th e connecto r connecte d, con nect the peak
vcltaqe teste r or adaptor probes to the ignition coi l
prima ry terminal and body ground.

8eCllfe fui nol /0 Connect the peak voltage teste r or adaptor probes
bend /he eormector to the Blu e/yellow and Green/w hite terminals of the

rermlnalS w ire harness side 33P (Gray) connector.

AVOId lauelung
tltp sp;r(~ pllK)

s» tester probes
10 pf~nl eec

IIlcshod

Seal/hf.' PCM COIl·

nectoe w il li rape 10

prevent dirt and 0<)
frum ",,,, .mflg the

connector after dis­
connec !'ng the 33P

connector

CONNECTION: Green/red (-I - Body ground 1+1

Turn the ign it ion sw itch ON and th e eng ine sto p
sw itch to the ·0".

Shift th e transmission int o neutral.

Crank the engine with the sta rte r motor and read
the ignition co il primary peak vouaae.

PEAK VOLTAGE: 100 V minimum

If the peak vottaqe is lowe r th an the standard value,
fo ll ow the checks desc ribed in the trou bleshuoting
cha rt (page 21-4) .

CKP SENSOR PEAK VOLTAGE
NOTE

• Check that the cylinder compressi on is normal
and the spark plug is ins taltad cnrr ect ly in the
cyli nde r head .

Remove th e stee ring cover lpage 3·51.

Disconnect th e 33P (GraYl connector from the
Powert ra in Control Modu le l PCM).

NOTE
• When reconnect ing th e peM 33P (Gray)

co nnector, check that there is no dirt and oil in
the connector.

I~
rC M 33P {GRAY) CONNECTOR

PCM 33P (GRAY) CONNECTOR
(Wire side cf female terminal)

TOOL:
Test p robe 07ZAJ-RDJA110

CONNECTION: 823 1+1 - 8 12 H

Shift the transmi ssion into neutral.
Turn the ignit ion switch ON.
Crank the engine w ith th e starter motor and read
tha CKP sensor peak votteqe.

PEAK VOLTAGE: 0.7 V minimum

If the votreqe measured at the PCM con necto r is
abn orma l, mea sure the peak voltage at the
alternator connector.

21 -6
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Remo ve the right side cover (pilge 3-5).

Disconnect th e alternato r 5P (Natural) connector
and connect the peak voltage tester or adap tor
probes to the Blue/yellow and Green/white w ire
termina ls of th e alternator side connector.

IGNITION SYSTEM

11
PEAK VOLTAGE
ADAPTOR

5P\NATURAL)CONNE CTQR
(Alternator side of female
term inal)

In the same man ner as at the peM connec tor, ~~~~~~~~===========~
measure the peak voltage and com pare it to the
vo ll age measured at th e peM con nector.

• II the peak voltage measured at the PCM
connecto r is abnormal and the one measured at
the altern ator connector is normal, th e Blue/
yellow or Green /whi te wire has an OPAO or sho rt
ci rcuit, or loose connect ion.

• It both peak volt ages are abnormal. fo llow th e
checks described in the troubleshooti ng chart
(page 21-4).

If the CKP sensor is fau lty, replace th e stator/CKP
senso r assembly (page 11-11l .

IGNITION COIL
REMOVAL/INSTALLATION
Remov e the left side cover (page 3-6l.

Disconnect the plug cap from the plu g and free th e
spark plug wire fr om the clamps.

Disconnect the ignition coil primary w ire connector.
Remove the two mounting bolts, grou nd termina l
and th e ign it ion coil.

Installat ion is in the reverse orde r of removal.
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IGNITION SYSTEM

IGNITION TIMING
Remove the fight side cover (page 3·6).

Start the engine and warm It up to operatmq
temperature.
Sto p the engine and remove the timing ho le cap
fr om the rear crankcase cover.

connect th e timing light and tachometer.

Start tne engine. let it id le and check the igni tion
timing.

The igni tio n timing is cor rect jf the " F~ mark on the
flywheel ali gns w it h the mde x mark on th e rear
crankcase cover et idle.

INDEX I'v1ARK

\
Increase the engine speed and make sure the ~F~

ma rk beg in s to move.

l ~ F~ MARK

Coal a new a ·r ing w it h oil and inst all it onto th e
t im ing ho le cap .

Insta ll the l im ing hole cap and tight en it to the
specified to rq ue.

TORQUE: 10 Nm (1.0 kgf -m. 7 Ibf-tt l

Install the right side cover (page 3·6).
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ELECTRIC STARTER

COMPONENT LOCATION
STARTER SWITCH

GEAR POSITION
(NEUTRAL) SWITCH

FUSE (10A)

IGNITION SWITCH
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ELECTRIC STARTER

SERVICE INFORMATION
GENERAL
" Always turn the ignition switch OFF before servicing the starter motor. The motor could suddenly start, causing serious

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 22-4).
" 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.
" For starter clutch servicing (page 11-9).
" For ignition switch information (page 23-61.
" For engine stop switch and starter switch inspection (page 23-7l.
" For front brake switch inspection (page 23-20).
• For gear position switch information (page 14-44).

SPECIFICATIONS

ITEM
Starter rriotoLbrush length

STANDARD
12.0-13.0 (0.47 - 0.51)

Unit: mm (in)
SERVICE LIMIT
6.5 (0.26)
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ELECTRIC STARTER

TROUBLESHOOTING
NOTE:
• The starter motor should operate when the transmission is in neutral or when the transmission is in

drive and the front brake lever is squeezed .
• Make sure the engine stop switch is turned "0" before startlrta the engine. The starter motor does

not operate with the engine stop switch turned OFF.

Starter motor does not turn

1. Fuse Inspection

Check for blown main fuse (30 Al or IGNfuse (10 Al.

Is the fuse blown}

YES - Replace the fuse.

NO - GO TO STEP 2.

2. Battery Inspection

Check that the battery is fully charged and in good condition.

Is the battery In good condition?

YES - GO TO STEP3.

NO - Charge the battery lpage 20-7}.

3. Starter Relav Switch Operation Inspection

Check the operation of the starter relay switch (page 22·12).

Does th8 starter relay switch click?

YES - GO TO STEP4.

NO - GO TO STEP 5.

4. Starter Motor Inspection

Turn the ignition switch OFF,
Apply battery voltage to the starter motor directly.

Does the starter motor tum?

YES _. Poorly connected starter motor cable.
• Faulty starter relay switch (page 22-131.

NO - Faulty starter motor (page 22·6).

5. Relay Coil Ground line Inspection

Turn the ignition switch OFF.
Check the ground line of the starter relay switch (page 22·13).

Is the ground line normal?

NO _. Faulty gear position switch {page 14-44).
• Faulty diode (page 22-14).
• Faulty front brake switch (page 23-20).
• loose or poor contact of the related connector terminal.
• Open circuit in the wire harness.

YES - GO TO STEP6.

6. Relay Coil Power Input line Inspection

Check the power input line ofthe starter relay switch (page 22-13).

Is the power input line normal?

NO -. Faulty ignition switch (page 23-61.
• Faulty engine stop switch (page 23"7l.
• Faulty starter switch (page 23-7).
• loose or poor contact of the related connector terminal.
• Open circuit in the wire harness.

YES - GOTO STEP 7.
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ELECTRIC STARTER
7. Starter RelaySwitch Inspection

Check the function of the starter relay switch (page 22-13).

Does the starter relay switch function properly?

NO - Faulty starter retev switch.

YES - Loose or poor contact of the starter relay switch connector terminal.

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 eng ina does not turn over
• Crankshaft does not turn due to engine problems
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ELECTRIC STARTER

STARTER MOTOR
REMOVAL
Remove the following :

- rig ht side cover (page 3-5)
- right center mud gua rd (page 3-7)

Disconnect the negative (-I ca ble from the battery
(page 20-6).

Remove the three bolts and the right eng ine side
cove r.

Slide Ihe rub ber cap off the starte r motor cable ter- r::::::~~~~
minal and remove the terminal nut and starter
motor cable .

Remove the two mou nting bol ts and hose guide.
Remove the bolt and ground cable from the eng ine .

Pull ou t the stener motor.

DISASSEMBLYI INSPECTION
Remove the O-ri ng from the starte r motor.
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Record the toceton
lind nWllllf'f o f

sfl,ms.

Remove the starter motor case boll s.

Remove the foll ow ing:

- front cover
lock washer
insulated washer
shims

- seal ring

ELECTRIC STARTER

MOTOR CASE BOLTS

FRONT COVER

INSULATED WASHER

LOC K WASHER

Rflcnrd tl1(> IOCa/rOn - rear cove r
and number 01 - shims

shuns - seal ring
- armature

Check the oil seal and nee dle bea ring in th e front
cover fo r deterioration. w ear or damage.

Check the bushing in the rear cover for W6<1T or
dam age.

REAR COVER

\

DUST SEAL

NEEDLE BEARING

SEAL RIN G

BUSHING
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ELECTRIC STARTER
Check the commutator bars of the arm atu retor dis­
color ation .

NOTE ,

• Do nOI use emery or sand paper on the commu­
tator.

COM MU TATOR BARS

Check for cont inuity between pairs of commutator CONTINUlr(;
bars.
There sho ul d be con ti nuity.

Check for continui ty between each commutato r bar NO CONTIN'J ITY:
and the armature shah.
There should be no con tinuity.

Check for con tinu ity between Ihe insulated brush CONTINUlr (:
and cable te rminal.
Ther e shou ld be con tin uity.
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ELECTRIC STARTER

Check for cont inuity between the insulated brush NO CONTINUITY:
and mo tor casco
There should be no conti nuity.

Measu re the brush length .

SERVICE LIMIT: 6.5 mm (0.26 in)

Remove the following if necessary:

- brush holder

- nut
- washer
- insulato r washers
- O-ring
- cable terminal

insu lated brush
- insulator

CABLE TERMINAL

INSULATED
INSULATOR BRUSH
WASHERS /

~ o (A
NUT \,0°t! -

\ WASHER~LATOR
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ELECTRIC STARTER

ASSEMBLY

BOLTS

BRUSH HOLDER

SHIMS

@~ cY'1?7",,-

ARMATURE

SHIM S FRONT COVER

D-RINGSEAL RING

INSULAT OR
WASHERS

NUT--

__ _~~ SEAL RING
REA R COVE R --- ~.

O-RIN\G _ () ;!J~ _
WASHER !J, ~

.J'<~'" - - \ 0
INSULAT OR ~

MQTOR CASE

Install the following :

- insulator
- insulated brush
- cable terminal
- O-ring
- insulator wa shers
- washer
- nut

INSULATO~

WASHERS

NUT

\

CABLE TERMINAL

Install the bru sh holder , alig ning the holder lab with
the case groove. and the holder grooves with the
insulated brush wires.

BRUS H HOLDER

\

Align
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ELECTRIC STARTER

LOCK WASHER

FRONT COVER

SHIMSREARCOVER

I
JNSULATED WASHER

Push and hold the brushes inside the brush holder,
and inst all th e arm ature th roug h the motor case and
brus h hol de r.
When install ing the armature into the moto r case,
hol d the armature t ightly to keep the magnet of the
case from pulli ng the armature against it

Insta ll the same nu mber of shims in the same toea­
tic n as noted during removal.
Insta ll a new seal ring onto the motor case.
Ap ply a thi n coat of grease to the armature shaft
end.
Install the rear cover, alig ning its groove wi th the
brush ho lder tab .

NOTICE I
The coil may be damaged if the magnet pulls the
armature against the case .

In5 /ail me shIms Install th e shims and insu lated w asher onto Ihe ..~~~~~
f)Ioperly ,iS noted armature shaft .

dwrmg remO v(l1 Install a new seal ring onto the moto r case.
Apply grease 10 the oil seal lip and needle bearing in
the fron l cover.
Jnstall the lock was her onto the front cove r.
Install th e front cove r.

INSTALLATION
Coat a new Dring with oil and insta ll it in the starter
motor groove. g --"l O-RING
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ELECTRIC STARTER

Install the starter motor into the rear crankca se
cover and onto the crankcase.

Install the hose guide and mounting bolts, then
tighten the bo lts secu rely .

Route the ground cable and lighte n the boh.

Insta ll the starter motor cab le end termi nal nul. and
tighten th e nut.

Install the rubber cap ove r the cable termi nal.

Install the rig ht engine side cover and tIgh ten the
three bo lts secu rely .

Connect the battery negative H ca ble (page 20·6).

Install the fo llowing :

- right cen ter mud guard lid (page 3-7)
- right side cover (page 3·51

STARTER RELAY SWITCH
OPERATION INSPECTION
Remove th e batterv cove r (page 20 -6l.

Shift the transmission int o neutral.
Make sure the engine stop sw itch is turned "0 "
Turn the ignition switch ON and push the starter
sw itch ,
The coil is normal jf the starter relay sw itch clicks .

If you don 't hear thll switch click, and inspect the
relay switch ci rcuits (page 22·131.
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CIRCUIT INSPECTION
Remove the rear fender (page 3-14).

Disconnect the starter relay switch 2P {Natural) con­
nector.

GROUND LINE

Check for continuity between the Green/black wire
terminal of the wire harness side connector and
ground.

If there is continuity when the transmission is in
neutral or when the transmission is in drive and the
front brake lever is squeezed, the ground circuit is
normal.

POWER INPUT LINE
Turn the engine stop switch "0" and the ignition
switch ON.

Measure the voltage between the Yellow/red wire
terminal l+l 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 following:

- rear tender (page 3-14)
- battery cover (page 20-6)

Disconnect the negative H cable from the battery
(page 20-6~.

Disconnect tbe starter rerov switch 2P (Naturel) con­
nector.
Remove the battery l+) cable and starter motor
cable from the starter relay switch and ground H.

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
ity when the battery is disconnected.

STARTER
RELAY
SWITCH

ELECTRIC STARTER

,,'
2P (NATURAlj CONNECTOR

~BATTERY

22-13



ELECTRIC STARTER

DIODE
INSPECTION
Remove the fuel tank (page 6·39).

Remove the diode from the wire harness.

Remove the seat (page 3-4).

Remove the diode from the fuse box.

Check for continuity between the diode terminals.

DIODE

DIODE

=

"~~wn~~~ m
~ 88lJ888 ~,
c10<;l c151;1 c3IJc

--I

~
~

22-14

When there is continuity, a small resistance value ~====.:============
will register.

If there is continuity in ana direction, the diode is
normal.
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LIGHTS/METERS/SWITCHES

COMPONENT LOCATION

FRONT "RAKE
(lNHIBITORI SWITCH

IGNITION SWITCH

HANDLEBAR SWITCH

Eel SENSOR

FRONT BRAKE LIGHT
SWITCH

ACCESSORY
SOCKET

REAR VS SENSOR

EDT SENI'}OR
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LIGHTS/METERS/SWITCHES

SERVICE INFORMATION
GENERAL
• A continuity test can be made with the switches installed on the vehicle.
• All plastic connectors have locking tabs that must be released before disconnecting, and must be aligned when recon­

necting.
• To isolate an electrical failure, check the continuity of the electrical path through the part. A continuity check can usually

be made without removing the part from the vehicle. Simply disconnect the connectors and connect a continuity lester
to the terminals or connections.

• The following color codes are used throughout this section,

Bu: Blue
BI: Black
Br: Brown

G: Green
Gr: Gray
Lb: Light Blue

Lg: Light Green
0: Orange
P: Pink

R: Red
W: White
Y: Yellow

SPECIFICATIONS

ITEM SPECIACATIONS
Bulb Headlight

Brakeltaillight
Neutral indicator
Reverse indicator

12V-40/40 W x 2
12V-21/5 W x 2

LED
LElf

LED

LED
LED

LED x 10
30 Ax 2

15Axl,1OAx4

Meter light

I 4WD indicator

I
I CooTcintle~n~g~;n~e~o";I'te"'nip-e~'~athu~re;:---+-~~-----~----iCEi<------------I

indicator
MIL (PGM-FI indicator)

Fuse Main____itjSf,u~b~~fiiu~se'===__:_=====j=======Ji0:~ji~~=======j~~.

TORQUE VALUES

ECl sensor
EDT sensor

12 Nm (1.2 kqf-rn, 9lbf·ftl
12 Nrn (1.2 kqf.rn, 9lbf·ft)

Apply sealant to the threads.

TOOLS

Inspection adaptor
07GMJ-ML80100
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LIGHTS/METERS/SWITCHES

HEADLIGHT
BULB REPLACEMENT

HEADLIGHT COVER ADJUSTING SCREW

.~--~~~~~-
Remove the screw and the headlight cover by
releasing the tab from the slit in the headlight case,
Remove the dust cover.
Remove the bulb socket by turning it counterclock­
wise.
Remove the bulb from the headlight.

Align the socket Install a new bulb in the reverse order of removal.
tabs with the head-
Iigllt grooves orop-

er/v·

REMOVALIINSTALLATION

ACCESS PLUG

DUST COVER

I

SOCKET

Remove the headlight bulb socket (page 23-4),

Remove the two screws attaching the headlight
wire clamps.
Remove the two mounting bolts and the headlight.

Install the headlight in the reverse order of removal.

NOTE:
• The headlight beam can be adjusted vertically by

removing Ute access plug and turning the head­
light beam adjusting screw.

BOLTS

TAILLIGHT
BULB REPLACEMENT

SCREW

BULB-

COVER CAP~

fj~ ~

Remove the screw and taillight cover cap.

Turn the bulb socket counterclockwise and remove
it.
Turn the taillight bulb counterclockwise while push­
ing it in and remove it.

AJignthecovercJp Install a new taillight bulb in the reverse order of
tabs with the removal.

grooves in the
cover properly-
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REMOVAL/INSTALLATION
Remove the taillight bulb socket (page 23-4).

Remove th e trim cl ip, washer, th ree screws, protec­
to r and taill igh t cover.
Remove the taillight from the cover.

Align tI,~ ll()$S!:J$ Install the taill igh t in the reverse order of removal.
and gromme ts

properly

ACCESSORY SOCKET
INSPECTION
Remove the right inner fender (page 3-91.

Remove th e accessory socket 2P (Wh ite) connector
from th e fram e and disconnect it .

Measur e the voltage between the While/black (. )
and Green 1-) w ire terminals of the w ire harness
side connec tor.
There should be betterv vo ltage w ith the ignit ion
sw itch turned to ON.
If there is no vol tage, check lor brown fuse (10 A)
and an open circ uit in the wi re ha rness .

Remove the accessory socket cap.

Check fo r conti nuity between the White/black wi re
terminal of the socket side 2P co nnector and bottom
cen ter term inal of the socket, and between the
Green wi re term inal and side wall term inal.
There should be continuity.
If there is no con tinu ity , repla ce th e accessory
socket .

LIGHTS/METERS/SWITCHES

TAILLIGHT

~ i~~J
TRIM CLIP \.v ! ':Jf f .1"'c,

WASHER ...----~~- ) .1. j
COVER SCREWS~
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LIGHTS/METERS/SWITCHES

REPLACEMENT
Remove the meter lower cover (page 3·181.
Disconnect tne accessory socket 2P IWhite) connec­
tor (page 23-51.

Release the accessory socket wi re from the w ire clip
on the steering shaft hold er.
Loosen the nul and remove Ih e accessory socket
from the meier lower cover.

Install a new accessory socket by aligning the lug
w ith the groove in the meter low er cover.
Install the nul an d tighten it secu rely .

Roureo Ihe ecces- Install the removed parts in the reverse order of
soo socket W,fl" removal.

oroper'"
/page 1-20!

IGNITION SWITCH
INSPECTION

SOCKET COVER

Remove th e ri ght inner lender (page 3·9\ .

Remove Ihe ignit ion sw itch 4P (Natu ral) connector
f rom the frame and disconnect It.

Check for continui ty betw een the switch side con ­
necto r te rminals in each swi tch po sition.

Continuity should exist between the col or coded
wires as follows:

~
. 001

Pos.uon "~,
P mk .00 Black

ON o
OFF

REPLACEMENT
Remove the meter upper cover (page 3·18).
Disconnect the igni tion sw itch 4P (Natural) connec­
tor (page 23-6 ).

Release the ignit ion sw itch wire from th e wire d ip
on the steering shaft holder.

Remove the igniti on sw itch from the meter upper
cover by pushing in the two stoppers.

Insta ll a new ignition switch by aligning thelocatinq
tab with the cover groove.

((oure rho: IgM'on Insta ll the removed part s in th e reverse order 0 1
SWllcIl WJf8 plOp" removal.

9fly tp<ifl8 '-20/

23-6
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LIGHTS/METERS/SWITCHES

HANDLEBAR SWITCH
INSPECTION

STARTER
SWI TCH

LIGHTING
SWITCH

DIMMER
SWITCH

ENGINESTOP
SWITCH

GEARSHIFT
SWITCH

Remove the righ t inner fende r (page 3-9).

Remove the handl ebar switch lOP (Light green) con ­
nector from the frame and disconnect it.

For gearSM! Check for cont inuity betwee n the swi tch side con­
sWlfctllflspecMn nector term inal s in each swi tch pos ition .

rpag~ 14_151 Continuity shou ld exist between the color coded
wires as shown below:

LIGHTING SWITCH DIMMER SWITCH

~ ~ ~ ~
Poslno

BllBr B' Position
W BulBI

ON 0--0-K) Low --e
OFF (N)

High

ENGINE STOP SWITCH STARTER SWITCH

~
• ~r •

Pusltlon BIIG BIIW Pcseort BIIW VIR
OFF FREE
RUN PUSH
OFF
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LIGHTS/METERS/SWITCHES

COMBINATION METER/REAR VS
SENSOR

POWER/GROUND LINE INSPECTION
Remove the left inner fender (page 3-9).

Rem ove th e combinat ion me ter 14P lGray) conne c­
lor f rom the frame and d isconnect it.

Check the following at the w ire harness side con­
nector .

POWER INPUT LINE

Measure the voltage between lhl;! Black/blu e wi re
terminal 1+1and ground (-) .
There sho u ld be battery vctreqe wi l h the Ignition
swi tch turned ON.
If there is no voltage, check for an open circuit in Ihe
w ire harness.

BACK·UP VOLTAGE LINE

Measure the voltage between the Red/black wire
termi nal (+) and ground H.
There shou ld he bette rv voltage al all limes.
If there is no voltage. check for an open ci rcu it in the
w ire harness.

GROUND LINE

Check for continu ity between the Green wire Term i­
nal and ground.
The re should be continuity at all l im es.
If there is no voltage, check for an open circuit in the
wire harness.

SPEEDOMETERIREAR VS SENSOR
Check the re is no o TC before the speedometer rear
VS sensor inspection. If there is any OlC, refer 10
the PGM-Fl lroubleshoot ing (page 6-13).

Check that the hour me ier and odometer/t rip meter
funcuon properly.

• If they do not fun ct ion , check the po wer/ground
line (page 23·8 ).

• If they functi on ~Hopor l y, check as follows

Rem ove the lell inner tender (page 3·9l.

Rem ove the mar VS sen sor 3P (Yellow ) connec to r
from the fram e and disconnect it.
Measure the voneae between the Black/p ink (. ) and
Green l- ! w ire term inals of the wi re harness sirll:l
connector.
There sho uld be 10 V 01 more with the ignit ion
switch tu rned ON ,
If there is no voltage. check for an open circuit in the
wi re harness.

23-8
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LIGHTS/METERS/SWITCHES

Connect th o inspection adaptor to the rear VS sen­
sor 3P (Yellow) con nectors.

COMB INATION METER REMOVAL/
INSTALLATION

Shift th e transmi ssion into neut ral.
Raise the w heels off the ground and support the
vehicle securely w ith a hoist or equivalent.
Turn the ignit io n switch ON.
Measure the vo ltage between the Red clip (+ 1 and
Whi te clip H while slowl y tu rn ing the rear wheels
by hand.
There shoul d be 0 to 5 V pulse voltaqe .

• If the pulse voltage does not appear , replace the
VS sensor.

• If the pul se vo ltage appears, check as fo llow s:

Remove the left inner fender (page 3-91.
Remove the comb ination meter 14P {Gray) connec­
tor from the frame and disconnect it.
Check for an open or short ci rcui t in the Pink/green
wire between the rear VS sensor 3P (Yellow ) con ­
nector and combi nation meter 14P {Gray) connec­
tor.
If the Pink/green wi re is OK, rep lace the comb inat ion
meter.

J

07GMJ-MLB0100
TOOL:
Inspect ion adaptor

Rem ove the left inner fender (page 3-9).

Remov e the combi nation meter 14P (Gray) connec­
tor and 4P (Natural) conn ector from the frame and
disconnect it.

Release the meter w ire from the wi re clip on the
steering shaft holder.

Remove th e meter cover (page 3·18).

ROIiIe /lIe ,l CC.-l5 - Installation is in the reverse order of removal.
sO/y sod,ef wile

properly

toeac 1-201.

REAR VS SENSOR REPLACEMENT
Remove both inner fenders (page 3-9).

Remove the rear v s sensor 3P (Yellow) connector
from th e frame and disconnec t it .

(

3P (YELLOW) CONNECTOR
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LIGHTS/METERS/SWITCHES

Remove the two bolts and VS sensor cover.

Remove the rear VS sensor wire from the clamp.
Remove the three bolts, sensor cove r stay and rear
VS se nsor.

Coat a new O·ring with oil and insta ll it onto a new
rear VS sensor.

Roule the rBilI vs Insta ll the rear VS sensor In the reve rse orde r of
Stonrof WIfe prop" removal.

o]r!v (page 1-201.

FUEL GAUGE/FUEL LEVEL SENSOR
SYSTEM INSPECTION
Check tha t the speedo meter and ind icators funct ion
properly.

• If they do not function. check the power/g rou nd
line (page 23-8) .

• If they funct ion, check as follows :

Remove the stee ring cover (page 3·5).

Tu rn the ignition sw itch OFF and disconnect the fuel
level senso r 2P (Natu ral) connecto r.
Release Ihe sensor wi re from the w i re clamp.

23-10
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LIGHTS/METERS/SWITCHES

_ _ ... Li _,~

~;~ , (
, "'~ 7

i1;: r EI::JU
_ I lI r-1d "

FUEL GAUGE SEGMENTS

Turn the ignit ion switch ON and check the fuel
gauge.
All segments should bli nk.

Tu rn the ignition swi tch OFF.
Connect th e meter side connecto r terminals with B

jumper w ire.
Turn [he ignition sw itch ON and check the fuel
gauge.
All segments sho ul d blink.

If the fu el gauge does not fu nct ion properly, replace
the co mbination m eter (page 23-9).

Turn the ignit ion switch OFF.

Remove the fuel tank cover (page 3-5).

Remove the th ree bolts, retain ing prate and fuel
level sensor from the fuel tank.

With the fuel level sensor float at th e top (FU l l)
position , turn the ignition switch ON and check the
fue l gauge.

All segments up to segme nt ~ F" should co me o n.

Turn the ignition switch OFF.

FA model:

FA modal ;

FGA m odel :

TOP
(FULl)

Bo nOM
(RESERVE)

FGA monel:

\ 8:3'1
( ~~•••It

SEGMENT ~F"
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LIGHTS/METERS/SWITCHES

Move the float to the bottom IRESERVEl posit ion, I
turn the ignit ion swi tch to ON and check the fuel I
gauge.

Segment ~ E~ and low fue l indicato r should blink.

If th e fuel gauge doe s not fun ct ion property , check
the lu ellevel sensor (page 23-12\.

If the fuel leve l sensor is OK, replace the combina ­
tion meter,

If all eeqrnents bl ink duting inspectio n, replace the
combination meter .

Turn th e ignition switch OFF.

FA model :

l OW FUEL INDICATOR

FGA model:

Install a new seal rubber onto the fuel leve l sensor.

Inst all th e retainer plate onto the sensor bV aligning
the lab wi th the gr oove.

=----~
Alig~

Inst all th e sensor into th e fuel tank whi le aligning ;~==~'~;;;~;:;;:::=:~
the groove in the plate with the boss on the fue l
tank .

Install and lighten the bolts securely.

Inst all tha removed part s in the reve rse orde r of
rem oval.

FUEL LEVEL SENSOR INSPECTION

23-12

Removothe fue l lev el sensor (p.1ge 23-10).

Disconnect the fuel level sensor 2P (Natural) con ­
nector and connect the ohmmeter 10 th e sensor side
connecto r terminals.

WIRE CLAMP



LIGHTS/METERS/SWITCHES

Measure the fuel level sensor resistance with the
float at the top (FULL) and bottom (RESERVEl post­
tions.

FLOAT POSITION
TOP (FULL)

BOTTOM (RESERVE)

RESISTANCE (20eC/68°)

5-7n
204- 210 n

FLOAT

TOP
(FULLI

aorroa
(RESERVE)

TEMPERATURE INDICATOR!
TEMPERATURE SENSOR

SYSTEM INSPECTION

FGA model shown:

NOTE:
• The coolant/engine oil temperature indicator .-cc-c------------------,

should come on for a few seconds when the igni­
tion switch is turned ON, and should extinguish
shortly.

Check the neutral indicator and reverse indicator
function properly.

• If they do not function, check the power/ground
line (page 23-8}.

• If they function, check as follows:

613

"'. +-Hi
~~V

I

I

AI.

PCM 33P(BLACK) CONNECTOR
(Wire side of female terminal)

PCM 33P (GRAY) CONNECTOR
(Wire side offemale terminal)

NOTE:

• When reconnecting the peM 33P connectors,
check that there is no dirt and oil in the connec­
tor,

Temperature indicator does not come on when the
ignition switch turned to ON

Disconnect the Powertratn Control Module (PCM) r:==-:-:c========-----,
33Pconnectors.

Be C<Jreful not to Short the Bluefred and Green wire terminals with a
bend the connec- jumper wire.

tor terminals Turn the ignition switch ON and check the tempera­
ture indicator.

• If the indicator comes on, replace the PCM.
• If the indicator does not come on, check for an

open circuit in the Bluelred and Green wire. If the
wires are OK, replace the combination meter. L ---.J

Seal the PCM con­
nectorswith tape to

preventdirt era 011
from entering the

connector after dis­
connecting the 33P

connectors
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FGA morts! shown:
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LIGHTS/METERS/SWITCHES

Temperat ure indicator does not go off w it h t he fan
moto r stops

Remove th e lett engi ne side cover (page 3·17).

Disconnect the ECT sensor 2P (81acklconnector.

Turn the ignition swit ch ON and check the tempera ­
turn indicator.

• If the ind icator comes on, then goes off, check
th e Eel sensor (page 23-141.

TEMPERATURE INDICATOR

1
"' ", " "

+

• 11 the indicato r comes on and stay s on, discon­
nect the connector from the EDT sensor and
check the temperatu re indicator.
- If the indicator goes off, check the EDT sensor

(page 23-15).
- If the indicator stays on , check for shan cir cuit

in the White and Green/red wire on EeT sensor
wi re or Yellow and Green /red wi re on EDT
sensor .

ECT SENSOR INSPECTION
Drai n the coolant from the engine (pag e ] .n
Remove the Ish engine side cover (page 3·17 ).

neotoce the Eer Disconnect tbe EeT sensor 2P (Black) connecter
sC'nsor .\'h!/~ m(! from the sensor.

ongJne 'Scold Remove the ECT sensor and D -ring.
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AI\vdYS t~P";lCtJ the
o-rrng \Vl tn a new

OM.

Suspend the Eel sensor in a pan of coolant (50 - 50
mixture) on an electric heat ing element and mea­
sure (he resistance throug h the sensor as the cool­
ant heats up.

NOTE:

• Soak the element in coolant up to its threads
with at least 40 mm '1 .57 in] from the bottom of
the pan 10 the bottom of the sensor.

• Keep the temperature constant for 3 mi nutes
before testi ng. A sudden change of tempera ture
will result in Incorrect readi ngs. Do not let the
thermom eter or ECT sensor to uch the pan.

Resistance: 0.15 - 0.16 k11 at 100·C 1212'Fj
0.08 - 0.10 kU at 120 C 1248 F)

Replace th e Eel senso r if it is out of speci f ications
by m ore th an 10% at any temperature listed.

Ins tall the new O-ring and Ee l sensor.
T ighten the EeT sensor to the specified torque.

TORQUE; 12 Nm (1.2 kgf-rn , 9 Ibf.ft l

Connect the ECT sensor 2P (Black) connector.

Ins tall Ih e rem oved parts in the reverse orde r of
rem oval.

Fill and bleed the cooling system (page 7-7).

EOT SENSOR INSPECTION
Drain the engine oil (page 4·1 1).

Remove the left center mud gua rd (page 3·7).

Disconnect the EOT sensor 2P (Black) con necto r and
remove the EOT senso r.

Suspend the EOT sensor in a pan of engine oil on an
electric heat ing cle me nt and meas ure the resista nce
throug h the sensor as the oil heats up.

NOTE.
• Soak the element 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 consta nt fo r 3 minutes
befoul test ing. A sudden change of temperature
w ill result in in co rrect readings. Do not let the
therrnorneter or EOT sensor touch the pan.

Resistance: 1.23 - 1.32 kJ.! a t 40 -C 1104 ' F)

Replace the EDT sensor if it is ali t of specifications
by more than 10% at any temperatu re listed.

LIGHTS/METERS/SWITCHES

THERMOMETER

~

t\ . ./ ~
~4

ECT SENSOR ------:~

=

®
o

EDT SENSO R
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Install the EDT sensor with a new stla liny was her
and tighten it .

TORQUE: 12 N 'm 11.2 kgf ,m. 9 Ibf.tt)

Connect the EOT se nsor 2P lBlack) co nnec tor .

lnstau Ihe removed parts in the reve rse order of
removal.

Huthe reco mmend ed engine oillpage 4·11).

GPS RECEIVER (GPS model only)
INSPECTION
If the GPS indicato r is blinking and th e antenna
mark and all segments do not indicate et all, check
the system by following the troubleshooting "G PS
INDICATOR BLlNKS" (page 23-17).

If the GPS stan -up tim e is too long every time the
ign ition switch is tu rned to ON despite of Ihe hot
start con dition, check the syste m by follow ing the
troubleshooti ng " GPS START-UP TIM E IS TOO
LONG" (page 23·18).

NOTE

The sta rt -up time of Ihe positioning varies as fol ­
lows:

• Hot start
When the ignition swi tch is tu rned ON within 2
hours afte r it was tu rned OFF, the pos ition fix will
be completed in about 25 seconds.

• Warm start
Wh en the ignition switch is tu rned ON more than
2 hours afte r it w as tu rned OFF, the oostncn fi x
w ill be com pleted in about 2 mi nutes .

Cold sta rt
The po sit io n f ix w ill be completed w ithin about 8
mi nutes in the fa llowing situations;
- W hen the ign it ion switch is tu rned ON more

than 1 month after it was turned OFF
- Wh en the vehicle is transported fo r more th an

100 km 162 mi les} with the ig nition swi tch
tu rned OFF

- Wh en th e ban p.ry is disconnected
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LIGHTS/METERS/SWITCHES

GPS INDICATOR BLINKS lCOMMUNICATlON
ERROR)

1. GPS Receiver Connector Check

Remove the meter covers (page 3-18),
Turn the ignition switch OFF.
Remove the GPS receiver 6P (Natural) connector
from the stay end disconnect it.
Check for loose connection or poor contact of
the GPS receiver connector.
Connect the GPS receiver 6P (Natural) connec­
tor.
Turn the ignition switch ON, wait for 8 minutes
and check the GPS indicator.

Is the GPS indicator still blinking?

YES - GOTO STEP 2.

NO - No problem (Temporary failure).

2. GPS Receiver Input Voltage Line: Inspection

Turn the ignition switch OFF.
Disconnect the GPS receiver 6P (Natural) con­
nector.
Turn the ignition switch ON.
Measure the voltage between the meter side
connector terminal and ground.

Connection: Pink f+J - Ground 1-)

Is there about 5 V7

YES - GOTO STEP 3.

NO _. Open or short circuit in the Pink wire.
• Inspect the power input line of the

combination meter lpage 23-B}.

METER SIDE 6P lNATURALI CONNECTOR
(Viewed from the terminal side)

=

~

=

iIGw

~

METER SIDE 6P (NATURAL) CONNECTOR
(Viewed from the terminal side)

3. GPS Receiver Ground Line Inspection

Turn the ignition switch OFF.
Check for continuity between the meter side con­
nector terminal and ground.

Connection: White/green - Ground

Is there continuity?

YES - GOTO STEP 4.

NO -. Open circuit in the White/green wire
• Inspect the ground line of the combi­

nation meter (page 23-8),
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4. GPS Receiver Replacement

Replace the GPS receiver with a known good
one.
Turn the ignition switch ON, wait for 5 minutes
and recheck the GPS indicator.

Is the GPS Indicator still blinking?

YES - Faulty combination meter.

NO - Faulty original GPS receiver.

GPS START·UP TIME IS TOO LONG

1. Recheck With the GPS System Reset

Disconnect the battery negative H cable and
reconnect it.
Turn the ignition switch ON, wait until GPS sys­
tem starts-up, and turn the ignition switch to OFF
and ON.

Does the GPS $fart-up within 30 s~nds7

YES - No problem (Temporary failure).

NO - GOTO STEP 2.

2. GPS Receiver Back·up Voltage Inspection

Remove the meter covers (page 3-18).
Turn the ignition switch OFF.
Remove the GPS receiver 6P (Natural) connector
from the stay and disconnect it
Measure the voltage between the meter side
connector terminal and ground.

Connection: Black/blue 1+1- Ground 1-1

Is there about 5V7

YES - Faulty GPS receiver.

NO _. Open or short circuit in the BIClCkl
blue wire.

• Inspect the back-up voltage line of
the combination meter (page 23·8).

GPS receiver removal and installation (page 3-18).
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BRAKE LIGHT SWITCH
FRONT BRAKE LEVER
NOTE'

• The lo wer sw itch is the front brake lig ht switch.

Disconne ct th e front brake fever swi tch con nectors
and check for continuity between the swi tch term i­
nals.

There shoul d be cont inu ity w ith the fro nt brake
lever squeezed and no continuity with the leve r
rel eased.

REAR BRAKE LEVER
Disconnect the rea r brake leve r switch connectors
and check for cont inu ity between the switch termi­
nals.

The re sho u ld be continuity with the rear brake lever
squeezed and no con tinuit y w ith the lever released .

REAR BRAKE PEDAL
Remove the right side cover (page 3-5).

Disconnect the rear brake pedal sw itch 2P 'Green)
con necto r and check for con tinu ity between the
sw itch side connector term ina ls.

There shoul d be conti nuit y with the rear brake pedal
depressed and no continui ty with the pedal
rele ased.

LIGHTS/METERS/SWITCHES
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FRONT BRAKE SWITCH
NOTE .
• The upper sw itch is me front b rake [inhibitor!

switch.

Check the fron t brake lever free p lay and adjust it if
necessary (page 4 -19 ).

Disconnect the fr on t brake sw itch connectors and
check for contin uity between the sw itch termin als.

Ther e sho uld be con tin uity w ith the front brake
lever squeezed and no cont inu ity with the lever
released.

HORN SWITCH (AUSTRALIA type only)
Discon nect the horn switch w ire con necto rs.

Check the conti nuity between the connector tarrni­
na!s .

There should be co nti nui ty when the horn SWitch is
pushed, and be no conti nui ty when the swi tch is
released .

HORN (AUSTRALIA type only)

~
BHAKE SWITCH CONNECTORS

~"

\" ~ ,
\\ \. /~ -,

\..~ / "-
HORN SWITCH

,

Disconnect the wire con/l ecto rs from the horn.
Connect a 12 V batt ery 10 the ho rn terminals.

The horn is normal if it sounds when the 12V hallery
is connected acros s th e hor n terminals.
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TROUBLESHOOTING

ENGINE DOES NOT START OR IS HARD TO STAHT
1. Spark Plug Inspection

Remove and inspect spark plug.

Is the spark plug in good condition?

NO -. Incorrect spark plug heat range
• Incorrect spark plug gap
• Dirty air cleaner

YES - GO TO STEP 2.

2. Spark Test

Perform spark test.

Is there weak or no spark?

YES -. Loose or disconnected ignition system wire
• Faulty ignition coil
• Broken or shorted spark plug wire
• loose or disconnected ignition system wires
• Faulty CKP sensor
• Faulty engine stop switch
• Faulty ignition switch
• Faulty peM

NO - GOTO STEP 3.

3. Fuel Pump Inspection

Check for operation of the fuel pump and inspect the fuel flow.

Is the fuel pump unit normal?

NO -. Faulty fuel pump unit

YES - GO TO STEP 4.

4. PGM-FISystem Inspection

Check the PGM-FI system.

Is the PGM-FI system normal?

NO - Faulty PGM-FI system

Yes - GOTO STEP 5.

5. Cylinder Compression

Test cylinder compression.

Is the compression lowl

YES -. Valve clearance too small
• Valve stuck open
• Worn cylinder and piston rings
• Damaged cylinder head gasket
• Seized valve
• Improper valve timing

NO - GO TO STEP 5.

6. Engine Start Condition

Start by following normal procedure.

Did the engine start but stops?

YES _. Leaking intake manifold
• Leaking intake pipe
• Improper ignition timing (FaUlty PCM Dr CKPsensor)
• Contaminated fuel
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ENGINE LACKS POWER
1. Drivetrain Inspection

Raise wheel off the ground and spin by hand.

Does the wheel spin freely?

NO -. Brake dragging
• Worn or damaged wheel bearing
• Damaged differential or final drive bearing
• Faulty differential or final drive

YES - GO TO STEP 2.

2. Tire Pressure Inspection

Check tire pressure.

Are the tire pressures correct?

NO -. Faulty tire valve
• Punctured tire

YES - GO TO STEP 3.

3. Engine Condition Inspection

Accelerate lightly.

Does the engine speed increase?

NO -. Clogged air cleaner
• Restricted fuel flow
• Clogged muffler

• Restricted fuel fill cap breather

YES - GOTO STEP 4.

4. Engine Condition Inspection

Accelerate or run at high speed.

Is th8r9 knocking 7

YES _. Worn piston and cylinder
• Use of poor quality fuel
• Excessive carbon build-up in combustion chamber
• Ignition timing too advance (Faulty peM)

NO - GO TO STEP 7.

5. Spark Plug Inspection

Remove and inspect spark plug.

Is the spark plug fouled or discolored?

YES -. Plug not serviced frequently enough
• Incorrect spark plug used

NO - GO TO STEP6.

6. Engine Oil Inspection

Check oil level and condition.

Is thfJrflcorrflct level Bnd good condition?

NO _. Oil level too high
• Oil level too low
• Contaminated oil

YES - GO TO STEP7.

7. Ignition Timing Inspection

Check the ignition timing.

Is the ignition timing correct?

NO -. Faulty rCM
• Faulty CKP sensor

YES - GO TO STEP 8.

TROUBLESHOOTING
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TROUBLESHOOTING
8. Cylinder Compression Inspection

Test cylinder compression.

Is the compression lowl
YES _ .. Valve clearance too small

.. Valve stuck open

.. Worn cylinder and piston rings

.. Damaged cylinder head gasket
• Seized valve
.. Improper valve timing

NO - GO TO STEP 9.

9. Fuel pump Inspection

Inspect the fuel flow.

Is the fuel pump unit normal?

NO - Faulty fuel pump unit (page 6-36)

YES - GO TO STEP 10.

10. PGM-FI System Inspection

Check the PGM-FI system.

Is the PGM-FISystem normal?

NO - Faulty PGM-FI system (page 6-13)

YES -GOTOSTEP11.

11.lubri~MionInspection

Remove cylinder head cover and inspect lubrication.

Is the valve train lubricated properlyl

NO _ .. Clogged oil passage
.. Clogged oil orifice

YES - .. Faulty AfT system
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POOR PERFORMANCE AT LOW AND IDLE SPEED
1. Spark Test

Perform spark test.

Is there weak or intermittent spark?

YES -. Faulty spark plug
• Fouled spark plug
• Loose or disconnected ignition system wires

• Broken or shorted spark plug wire
• Faulty ignition coil
• Faulty CKP sensor
• Faulty engine stop switch
• Faulty ignition switch
• faulty peM

NO - GO TO STEP 2.

2. fuel Pump Inspection

Inspect the fuel flow.

Is the fuel pump unit normal?

NO - Faulty fuel pump unit (page 6-36)

YES - GO TO STEP3.

3. PGM-FI System Inspection

Check the PGM-FI system.

Is the PGM-FI system normal?

NO - Faulty PGM-FI system (page 6-13)

YES - GO TO STEP4.

4. Intake Air leak Inspection

Check for leaks at the intake manifold pipes.

Are there leaks?

YES -. Loose insulator bands
• Damaged insulator

NO - GO TO STEP 5.

5. Ignition TIming lnspecticn

Check the ignition timing.

Is the ignition timing correct?

NO -. Faulty PCM
• Faulty CKP sensor

YES _. Faulty AfT system

TROUBLESHOOTING
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TROUBLESHOOTING

POOR PERFORMANCE AT HIGH SPEED
1, Fuel Pump Inspection

Inspect the fuel flow.

Is the fuel pump unit operation normal?

NO - Faulty fuel pump unit (page 6-36)

YES - GOTOSTEP2.

2. PGM-FI System Inspection

Check the PGM-FI system.

Is the PGM-FI system normal?

NO - Faulty PGM-FI system (page 6-13)

YES - GO TO STEP 3.

3. Ignition Timing Inspection

Check ignition timing,

Is the ignitiontiming correct?

NO -. Faulty peM
• Faulty CKP sensor

YES - GOTO STEP 4.

4. Valve Timing Inspection

Check valve timing.

Is the valve timing correct?

NO - Camshaft not installed properly

YES - GOTO STEP 5.

5. Valve Spring Inspection

Check valve springs.

Are the valve springs weak?

YES -. Faulty valve spring

NO _. Faulty AfT system

POOR HANDLING
Steering is heavy
• Steering shaft nut or holder too tight
• Damaged steering shaft bushing
• Damaged steering shaft bearing

Any wheel is wobbling
• Excessive wheel bearing play
• Bent rim
• Improperly installed wheel hub
• Loose suspension arm
• Bent frame

Vehicle pulls to one side
• Tire air pressure incorrect
• Faulty shock absorber
• Bent tie-rod
• Incorrect tie-rod adjustment
• Bent frame
• Improper wheel alignment
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