


A Few Words About Safety 

Service Information 
The saNtee and repair information contained in thiS manual is intended for use by qualified, professional tectlmclans. 
Attempllng service or repaIrs without the proper training, lools, and eqUipment could cause injury to you or others. It could also 
damage the vehicle Of creale an unsafe condition. 

This manual describes the proper methods and procedures for performing service, maintenance, and repairs. Some procedures 
require the use 01 specialty designed tools and dedicated eqUipment Any person who Imends to use a replacement part, service 
procedure or a 1001 thai IS not recommended by Honda, must determIne the rISks to their personal salety and the sale operahon of 
the vehicle. 

If you need to replace a part, use genuine Honda parts WIth the correct part number or an equivalent part. We strongly recommend 
that you do not use replacement parts 01 interior quality 

For Your Customer's Safety 
Proper seNICe and maintenance are essential to the customer's safety and 
the reliability of the vehICle. Any error or oversight while servicing a vehicle 
can resuh in faulty operation, damage to the vehicle. or injury to others 

For Your Safety 
Because thiS manual IS Intended lor 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 safety training or do not 
feel confident about your knowledge of sate servicing practice, we 
recommended that you do not attempt to perform the procedures descnbed 
In this manual 

Some 01 the most Important general servICe salety precautions are given 
below. However. we cannot warn you of f!N9ry conceivable hazard that can 
arise in performing service and repair procedures. Only you can decide 
whether or not you should perform a given task. 

Important Safety Precautions 

AWARNING 
Improper servICe or repairs can create an 
unsale condl\lon that can cause your customer 
or others to be seriously hurt or killed 

Follow the procedures and precautions in this 
manual and other servICE! matenals carefully 

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

Follow the procedures and precautions in this 
manual carefully. 

Make sure you have a clear understanding of all basic shop safety praC\lces and that you are wearrng appropriate clothing and 
using safety equipment. When performing any service task, be especially careful 01 the following· 

• Read aU 01 the instructions before you begin and make sure you have the loc:Xs. the re~cemenl or repair parts. and the skills 
required to perform the tasks salely and completely. 

• Protect your eyes by USing proper salety glasses. goggles or face shields any time you hammer, drill. grind, pry or work around 
pressurized air or liquids, and springs or other stored-energy components. II there IS any doubt, put on eye protection. 

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

• Protect )"Ourself and others whenever you have the vehicle up in the air. Any lime you bf1the Vehlde, either WIth a hoist or a jack. 
make sure that It IS always securely supported Use}ack stands. 

Make sure the engine is off before you begin arry serviclOg procedures, unless the rnstruction tells you to do otherwise. 
This wdl help eliminate several potennal hazards: 

• Carbon monoxide poisoning from engine exhaust Be sure there is adequate ventitallon whenever you run the engine. 

• Burns from hot parts or coolant. lat Ihe engine and exhaust system cool before working in lhose areas 

• InjUry from moving parts. JI the instruction tells you to run the engine. be sure your hands, fingers and dolhing are out of the way. 

Gasoline vapors and hydrogen gases from battanes are explosive. To reduce the possibility of a fire or explosion, be careful when 
wor1<Jng around gasoline or batteries. 

• Use only a nonf\ammabie solvent. not gasoline. to clean parts. 

• Never dram or store gasoline In an open CQfllamer. 

• Keep all clgaretles. sparks and Ilames away from the battery and all fuel-related parts. 

• 



HOW TO USE THIS MANUAL 
ThIrI seMce manual describet; the S8rv>Cf1 proe&durfl tor the 
TRXSOOFAJFGAlFPA 

Fellow IN Mall'llenanee Schedule (Secbon 3) reoommendabOnS 10 
__ lllal thu vehoeIe IS on peak operating CXIOditJon and !he 
IllTUS&IOr! IeveI5 are WIthin \he standards set by the U.S. 
ErMfO(U'nel'ltal Prolectlon Agency (EPA) and Caltlo<nia Air Resources 
Boord (CARB). 

P8I1orming the flrst seheduled /TIalnUllmnc8 ~ very Important. II 
compensates lor me inl1lBII wear thai OCCtlfll dunog the break",," ..... 
Sec1101'18 1 and 3 apply 10 !he whole I'&hK:Ie See\lOll 2 Illustrates 
procedutM for removalllnslallau(Ul at componenl5 thai may be 
required to p&rtorm servlce described in the follow~ 8eCI'OOS 
SoctIMl 4 through 24 descnbe parts 01 the Y&I1!C1e. grouped 
accordiog to location. 

Find tile MdIon you _rn on thts page. then tum to the taole 01 
COI\1e<ltl on the Iif5I page 01 Ina sectIOn 

Most MctlOM Start WIth an assembly Of system illustration. serYlCft 
In/Qrmalion ana troubleshoOllng for the sactlOn. The subsequent 
pagH give 08lailed procedure 

II you don' know the IiQl,llca 01 the IJOObIe, go 10 sectlOIl 26 

T...-"" 

'rbc.I CAN be KILLED 01 SERIOUSLY 
mWi'j l q'W' HURT II you don'tlolJow iI'lllructions 

A$ you read IhI$ manual. you w,H lind InlormabQn lhal ~ preceded by. 
LN01'fCE 1 symbol The purpose 01 \hIS message 18 to help prtMlllt 
damage to your vehicle, OIh.er propl'llt)l. or the enviroomenl 
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SYMBOLS 
The symbols used throughout this manual show speciftc service procedures. If supplementary information is required pertaining to 
these symbols, it would be explained specifically in the text without the use of the symbols. 

fI Replace the pari (s) wi th new one (5) before assembly. 

'I Use recommended engine oil, unless otherwise specified. , Use molybdenum oil solution (mixture of the engine oil and molybdenum grease in a ratio of 1 : 1) . 

• .5iiiM+ Use multi-purpose grease (Lithium based multi-purpose grease NLGI 1I2 or equivalent). 

Use molybdenum disulfide grease (containing more than 3% molybdenum disulfide, NlGI #2 or 
equivalent) . ... Example: Molykote* BA-2 plus manufactured by Dow Corning U.S.A. 

Multi-purpose M-2 manufactured by Milsubishi Oil, Japan 

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

Example: MOlykotelt G·n Paste manufactured by Dow Corning U.S.A. 

.AID Honda Moly 60 (U.S.A. only) 

Rocol ASP manufactured by Rocol Limited, U.K. 

Rocol Paste manufactured by Sumico Lubricant, Japan 

...-'iSiII Use silicooe grease. 

Dg Apply a locking agent. Use a middle strength locking agent unless otherwise specified. 

"Gilll Apply sealant. 

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

- I 
I .. Use Fork or Suspension Fluid. 
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GENERAL INFORMATION 

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

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

fasteners. 
4. Install new gaskets, O-rings, coner 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 specif ied. 
6. Clean parts in cleaning solvent upon disassembly. Lubricate any sliding surfaces before reassembly. 
7. After reassembly. check all parts for proper installation and operation. 
S. Route all electrical wires as show in the Cable and Harness Routing (page ' -24 ). 

MODEL IDENTIFICATION 
This manual covers 3 types of TRX500 models: 

• FA - 4WD/Automatic transmission 
• FGA - 4WD/Automotic transmission/GPScape 
• FPA - 4WD/Automotic transmission/GPScape/EPS 

'05, '06 shown: 
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GENERAL INFORMATION 

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

DESTINATION CODE 
Throughout this manual, the following codes are used to identify individual types for each region. 
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GENERAL INFORMATION 
The Vehicle Identification Number (VIN) is stamped on the front side of 
the frame. 

The engine serial number is stamped on the right side of the crank
case. 

The name plate is attached on the front frame pipe (U type only). 
U type only: 

I ~~==~~~~~~~~~~~P~LA~TE~ 
The vehicle safety certification label is attached on the right side of the ~ 
frame (U.s.A. and Canada). U.S.A. and Canada: 

CERTIFICATION LABEl _____ -' 
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The carburetor identification number is stamped on the left side of the 
carburetor body. 

'05 - '07: 

GENERAL INFORMATION 

The vehicle emission control information label is attached on the right 
side of the frame (U.S.A. only). U.S.A. only: 

~~~~p 

CONTROL LABEL 
After '07: 

The vehicle emission control information label is attached on the rear ,-----------------, 
fender near the banery. U.S.A. and Canada: 

IGNITION CERTIFICATION (eM type) 

EMISSION rnNTRn, 
INFORMATION LABEL 
(eM type) 

EMISSI:ON·CONTROl 
INFORMATION LABEL 
(A, eM type) 
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GENERAL INFORMATION 
The color label is attached on the front side of the frame. When order-
ing color coded parts, always specify the designated color code. 
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GENERAL INFORMATION 

GENERAL SPECIFICATIONS 

rl :;';;;~;;=::;:::;;:::::::;;-,,~ITgE~M~===== SPECIFICATIONS r DI MEN SION S Ove rail length - ----+--.,2." O"S'-;;;mCOm""IS"3". OC';C,;ni") 
Overall width 1.188 mm (46.8 in) 
Overall height 1.179 mm (46.4 in) 
Wheelbase 1,286 mm (50.6 in) 
Front tread 917 mm (36.1 in) 
Rear tread 925 mm (36.4 in) 
Seal height 861 mm (33.9 in) 
Footpeg height 340 mm (13.4 in) 
Ground clearance 190 mm (7.5 in) 
Curb weight Except EPS 287 kg (633 [bs) 

EP$ 294 kg (648 Ibs) 

1-"'=or ____ I-~M"a~x~;m~um weight capac",;ty'L __ 
FRAME Frame type 

220 kg (485 Ibs) 
Double cradle -

Front suspension 
Front wheel travel 
Front damper 
Rear suspension 
Rear wheel travel 
Rear damper 
Front tire size 
Rear tire size 
Front rim size 
Rear rim size 
Front tire brand 
Rear tire brand 
Front brake 
Rear brake 
Caster angle 
Trail length 
Camber angle 
Fuel tank capacity 

Fuel tank reserve capacity 

'05 - '07 
After '07 

Double wishbone 
170 mm (6.7 in) 
Double tube 
Swingarm 
170 mm (6.7 in) 
Double tube 

AT25 x 8-'2 * * 
AT25xl0·12 .* 
12 x 6.0 AT 
12 x 7.5 AT 
KT1 S1 (DUNLOP) 
KT185 (DUNLOP) 
Hydrau l ic disc brake 
Mechanical drum brake (l eading-trailing) 
2· 
8 mm (0.3 in) 
O· 
15.8 liters (4.17 US gal, 3.48 Imp gal ) 
15.0 liters (3.96 US gal, 3.30 Imp gal) 

'05 - '07 3.3 liters (0.87 US gal , 0.73 Imp gal) 

ENGINE 
After '07 ___ -t~2;C.5c;liters (0.66 US gal, 0.55 Imp gal) 

CY I,c;n~d~e~,~a~'~"~n~g~e~m~e~"~t---""""--'''- Single cylinde r, longitudinal,,7y~;~n~,,2a~"~e:id--
Bore and stroke 92.0 x 75.0 mm (3.62 x 2.95 in) 
Displacement 499 cm3 (30.4 cu-in) 
Compression ratio 9.2 : 1 
Valve train OHV 
Intake valve opens at 1 mm (0.04 in) l ift 130 BTDC 

doses at 1 mm (0.04 in) l ift 35° ABDC 
Exhaust valve opens at 1 mm (0.04 in) l ift 45° BBDC 

doses at 1 mm (0.04 in) l ift 5° ATOC 
Lubrication system Forced pressure (dry sump) 
Oil pump type Trochoid 
Cooling system Liquid cooled 
Air filtration Oiled urethane foam 

"'''''= ""~_+-",EC'n .. g;:,,n=e dry weight ________ -t~6~2".9""kg (138.7 lbs) 
CARBURETOR Carburetor type Constant Velocity (VE type) 
______ --'-_T""hrottJe bore ~~3~6~mm (1.4 in) _J 
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GENERAL INFORMATION 
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Primary reduction 
Secondary reduction 
Final reduction Front 

Rear 
Automatic transmission ratio 
Sub-transmission Drive 
ratio low 

Gearshift pattern 

Starting system 

Charging system 
Reg u I ator/recti f i e r 

Reverse 

(automatic; non-stage speed ) 
with sub-transmission (constant mesh) 
1.045 (70/67 ) 
2.000 (40/20) 
3.231 (42/13) 
3.154 (41 /13) 
0.93-3.47 
1.583 (38124) 
2.500 (45/18) 
3.222 (29118 x 28114) 
0 - N - R - L (Sub-transmission ) 
D: 3-mode; Automatic 2-pattern (01102) and 

Manual (ESP; 5-speeds) 
L: 2-mode; Automatic and manual 

5-speeds) 

~~::;~;';~:starter motor and emergency recoil 
starter 
Triple phase output alternator 
FET shorted, triple phase full wave rectifica
tion 



GENERAL INFORMATION 

LUBRICATION SYSTEM SPECIFICATIONS 

Recommended engine oil 

STANDARD 
4.4 liters (4.1 US qt, 3.9 Imp qt) 
4.6 liters (4.9 US qt, 4.0 Imp qt) 

Unit: mm (in) 
SERVICE UMIT 

liters (5.5 US qt, 4.6 Imp qt) 
Honda GN4 4-stroke oi':-:o"'';:. :::qu'";''v'o---1--------1 

lent motor oil 
API service classification: SG or Higher 
JASO T 903 standard: MA 

lll!i~ii;::;~~i,!!!!l!!;!l'0!W!-!3!O;:~:Jl!_;;j~~~~~~ 
Oil pressure 80° C(176" F) ~ 

Oil pump rotor 

FUEL SYSTEM SPECIFICATIONS 

COOLING SYSTEM SPECIFICATIONS 

"~om~ndo~om~.,". ~~~~------4-~OHonc~*"~~~;oran 
ena glVcol antifreeze containing sil icate· free 
inhib",ito,,' ,,-' _ --,,,_ 

L~~~~""'''-'~0''n7,.''n07,,=,''tio:::no----- ----,---"'''' 1:1 mixture with-=' :::o"ft"w=,"t.",---- -
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GENERAL INFORMATION 

CYLINDER HEADIVALVE/CAMSHAFT SPECIFICATIONS 

valve guide 

cam follower 

CYLINDER/PISTON SPECIFICATIONS 

I . 

I I 

9'P 

Top/Second 0.030 - 0.060 (0.0012 - 0.0024) 0.09 (0.004) 

CENTRIFUGAL CLUTCH SPECIFICATIONS 
Unit' mm lin) 

rclUlch 
ITEM STANDARD SERVICE LlMIT_ 

~~mt.D. 150.0 150.2 (5.906 5.913) 150.4 (5.92) 
~~ht lining thickness 3.0 (0.12) 2.010.08' 

Clutch spring height 3.72 (0.146) 3.6 0.14) 
Clutch weight spring free length 23.2 (0.91) 24.1 (0.95) 

- Clutch drum boss 1.0. 29.000 29.020 (1. 1417 1.1425) 29.0511.144) I Crankshaft 0.0. at clutch drum 28.959 28.98011.1401 1.1409) 28.93 (1.139) 
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GENERAL INFORMATION 

ALTERNATOR/STARTER CLUTCH SPECIFICATIONS 

I 
ITEM 

~tarter dnven gear bOS~S~O~.O~.,=--=--=--=--=--=--=--=--=---

____ ---,-., Unit: mm !in) 

I 
STANDARD SERVICE lIMIT-

51.705 51.718 (2.0356 2.0361) 51.705 (2.0356), 

SUB-TRANSMISSION/GEARSHIFT LINKAGE SPECIFICATIONS 
Unit: mm (In) 

::-::;;;;::::;;;;;S~T~A~N~O~ARiRO~:;;::::==::::;S~E~RVIC E LlM~ 
11.000 11.021 (0.4331 0.4339) n04 (0.435) 

ITEM 
I i.D. Shih. fork 

4.93 5.00 (0.194 - 0.197) .---::~~4.~5~(O.181 
10.966 - 10.984 (0.431 7 - 0.4324., 10.96 (0.431) 
28.020 - 28.041 (1.103~040) 28.07 (1 105) 

~w thickness 

h ===;--t-iS"h:ah 0.0",. ___ "", 
Transmission Gear 1.0. D., R. , L. 

14.000 - 14.018 (0.5512 0.5519) 14.04 (0.553) 
27.979 - 28.000 (1.1015 - 1.10-24) 27.93 (1.100) 

==",--t-ii'Reverse idle 
Gear bu shing 0.0. D.lR. 

Gear bushing 1.0. D.lR. 
Reverse idle shaft 0.0. 

27.984 - 28.005 (1. 1017 - 1. 1026) 27.93 (1 . 100'!.1_~ 
0.020 - 0.062 (0.0008 - 0.0024) 0.10 (0.004)_-1 
0.015 - 0.057 (0.0006 - 0.0022) 0.10 (0.004) 
25.000 - 25.013 (0.9843 - 0.9848) 25.04 (0.986~ 
13.966 - 13.984 to.5498 - 0.5506) 13.93 (0.548~ 

=,;;;;-----l-il . Gear-to-bu shing D., R. 
clearance L. 

t Reverse idle gear-to-shaft clearance 0.016 - 0.052 (0.0006 - 0.0020) 0.10 (0.004) 

CRANKSHAFT/AUTOMATIC TRANSMISSION SPECIFICATIONS 

r-,';;;;;;:;;':=::::;=;;---': ITEM 
Crankshah. Runou"t !!!..- ----

~Li~B~ig~e~n~d~S~id~e~cl~ea~'~an~c~e
Big end radial clea rance 

Unit: mm (in) 

+-____ S"-T"'A:::N:=O"'A:..:ROe __ -=---=--=--=--=-=t:=iSME'"'RVICE LlMIT""""'j 

~:======t~O~.t~5~(~O.!OO~6~1~~ - 0.05 0.65 to.002 - 0.026) 0.8 (0. 03) 
- t--i:006 0.018 (0.0002 - 0.0007) 0.05 (0.002) ~ 
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GENERAL INFORMATION 

FRONT WHEEL/SUSPENSION/STEERING SPECIFICATIONS 

pres-
sure 

only 
After 
'08 

, ; 

REAR WHEEL/SUSPENSION SPECIFICATIONS 
STANDARD 

sure 

BRAKE SYSTEM SPECIFICATIONS 

I , 
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GENERAL INFORMATION 

FRONT DRIVING MECHANISM SPECIFICATIONS 

ential 

REAR DRIVING MECHANISM SPECIFICATIONS 

I 
I 

Unit' mm (in ) 
SERVICE LIM iF ITEM STANDARD 

I Axle runout 3.0 (0.12) 
Rear final 

, 
Oil capacity After draining 75 cm3 (2.5 US Ol, 2.6 Imp oz) -

drive t--c After disassembly 100 em (3.4 US 02, 3.5 Imp oz) 
Recommended oil Hypoid gear oil SAE #80 
Gear backlash 0.05 0.25 (0.002 0,010) 0.4 (0.02) 
Backlash difference 0.2 10.011 
Ring gear-ta-stop pin clearance 0.3 - 0.6 (0.01 - 0.02) -

BATIERY/CHARGING SYSTEM SPECIFICATIONS 

Fully 

~ ,en, Qulc 

IGNITION SYSTEM SPECIFICATIONS 
ITEM 

Spark plug Standard 
I For cold climate (below 5" C/41 " F) 

Spark plug gap , 
Ignition coil primary peak voltage 
Ignition pulse generator peak voltage Ignition timing I-F-mark) 

ELECTRIC STARTER SPECIFICATIONS 

~-12~h 
1 mA max. 

13,0 - ' ",2V 
I 

t4 A '; - 10 h 
6.0 Ax 1.0 h 

~pm 
0.1-1.0 

SPECIFICATIONS 
IJR7A9 (NGK), VX228C (DENSO) 
IJA6A9 (NGK) , VX20BC- (OENSO) 

0.8 0.9 mm (0.03 0.04 in ) 
100 V minimum 
0.7 V minimum 
15° BTOe at idle 

r:;::;;:;:;;:;:;;:;:;;:;:::;::~~====--==:-:+::;;;:::;;;::;;;;=:.!i~~<i5.:====+-~~unit: mm (in) l- ITEM STANDARD SERVICE LIMIT Starter motor brush length 12.5 (0.49) 9.0 (0.35) 
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GENERAL INFORMATION 

LIGHTS/METERS/SWITCHES SPECIFICATIONS 

ITEM SPECIFICATIONS -
Bulb Headlight (highflow beam) 12V - 30130Wx2 

Assist headlight 12V - 45W 
r Brakeltaillight ~i5, '06 12V - 2115Wx 2 

After '06 LED -
f---Neutral indicator LED 

Reverse indicator LED 
Coolant/oil temperature indicator LED 
4WD indicator LED 

r- ~PS indicator (EPS model only) LED 
Main fuse 30A 

1 
r Transmission control motor 30A 

Sub-fuse 15Ax2,1OAx2 
EP$ fuse (EPS model only) 40A 

Fuse 
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GENERAL INFORMATION 

STANDARD TORQUE VALUES 
TORQUE TORQUe 

r 

FASTENER TYPE 
5 mm bolt and nut 
6 mm bolt and nut 
8 mm bolt and nut 

N 'm (kgf'm, IbUt) 
510.5,3.61 5 mm screw 

FASTENER TYPE'---____ t- N·m (kgf ·m . Ibf·tt) 
4 (0.4, 2.9) 

10 (la, 7) 6 mm screw 9 (0.9, 6.5) 

10 mm bolt and nut 
12 mm bolt and nut 

22 (2.2, 16) 
34 (3.5, 25) 
54 (5.5, 40) 

6 mm flange bolt (8 mm head; small head) 
6 mm flange bolt (8 mm head; large flange) 
6 mm flange bolt (10 mm head) and nut 

10 (1.0, 7) 
12 (1.2, 9) 
12 (1.2, 9) 

8 mm flange bolt and nut 
______ -"-"'~O~m~m~fI~a~ng~eb~o~"~a~n~d~n~u~l ______ ~L 

26 (2.7, 20) 

3914 .0""-,,29,,,1_-, 

ENGINE & FRAME TORQUE VALUES 
• Torque specifications listed below are for important fasteners . 
• Others should be tightened to standa rd torque values listed above. 

NOTE: 
1. Apply locking agent to the threads. 
2. Apply engine oil to the threads and seating surface. 
3. Apply grease to the threads and seating surface. 
4. ALoe bolt/screw: replace with a new one 
5. Lock nut: replace with a new one. 
6. Castle nut: tighten to the specified torque and further tighten until its grooves aligns with the cotter pin hote. 
7. Special bolt: replace with a new one. 
8. Stake. 
9. Apply sealant to the threads. 

ENGINE 
MAINTENANCE 

THREAD 
an DIA. lmmJ 

I 12 
~~~ ____ --cITEM 

Spark plug 

TORQUE I ' 
__ +--=-.;-'--t--==~=-t---,N .m (kgf'm, Ibf.ft) REMARKS I 

22 (2.2,16) 
Valve adjusting screw lock nut 4 6 17 (1.7, 13) 
Timing hole cap I 14 10(tO,7) 
Engine oil drain bolt (crankcase and oil tank) 2 12 25 (2.5, 18) 
Engine oir filter cenler b"'o"''' ______ _ I 20 18 (t8, 13) 

LUBRICATION SYSTEM 

THREAD 
a 'TV DIA. (mm) 

2 10 

TORQUE ~ 
IT~E~M~",~~oove.)--~=t~Jt~i=~~~~=t~N~'~m~l~k~g'j'm~,~'bt,,~ft~J=l==R~E~MARKS Oil gallery sealing bolt (front crankcase cove r) 34 13.5, 25) 

FUEl SYSTEM 

THREAD 
a 'TV DIA. (mm) 

2 5 
ITEM 

I Carburetor insulator ban~d~sc~,~ew~============~-=:t==t~j~~ 
CYLINDER HEADIVAlVE/CAMSHAFT 

--- -
THREAD 

ITEM a 'TV DIA.(mm) 
Cyl inder head cove~'-"~a,,p-,n~u,,-t ____ _ 4 10 

TORQUE 
N·m (kgf·m. Ibf.ft) 

4 10.4,2.9) 
REMARKS 

N'm 

TORaUE'--~-

(kgf'm' ,ii'b"".::ftocl -t--.;R;;E"M.,A;cR"K:=S'----j 
3- (5.4,39) NOTE 2--l 5 
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GENERAL INFORMATION 
CENTRIFUGAL CLUTCH 

THREAD TORQUE 
ITEM a 'TV D1A. lmm) N'm (kgf'm , Ibf.ft) REMARKS 

Centrifugal clutch lock nut 1 20 "a (12.0, 87) NOTE 2, 5, 8 
Oil feed pipe setting cap 1 20 18 (1.8, 13) 
Oil gallery sealing bolt (inside of front crankcase 1 10 10 (t o, 7) NOTE 1 
cover) 

ALTERNATOR/ STARTER CLUTCH 

THREAD TORQUE 
ITEM a 'TV DIA. lmml N'm {kgf·m. Ibf.ftl REMARKS 

Starter clutch outer bolt 6 8 30 (3.1, 22) NOTE 1 
Recoil starter driven pulley bolt 1 12 108 (1 1.0, 80) NOTE 2 
Alternator stator bolt 3 6 10 (lO, 7) 
Ignition pulse generator bott 2 5 6 (0.6. 4.3) NOTE 1 

SUB·TRANSMISSION/GEARSHIFT LINKAGE 

THREAD TORQUE 
ITEM a 'TV DIA. {mm) N·m (kgf.m. Ibf·ft) REMARKS 

Gearshift drum center bolt 1 8 27 (2.8, 20) NOTE 1 
Gearshift drum stopper arm pivot bolt 1 6 12 (1.2, 9) NOTE 1 

CRANKSHAFT I AUTOMATIC TRANSMISSION 

THREAD TORQUE 
ITEM a 'TV DIA.(mm) N·m (kgf.m, Ibf.ft) REMARKS 

Primary driven gear bolt 4 6 17 (1.7, 12) NOTE 2 
Oil pump driven sprocket bolt 1 6 12 (1.2, 9) NOTE 1 

UGHTS/ METERS/ SWITCHES 

THREAD TORQUE 
ITEM a 'TV DIA. (mm) N 'm (kgf'm , Ibf.ft) REMARKS 

Engine coolant temperature (EeT) sensor 1 PT 118 10 (1.0, 7) NOTE 9 
Meter assembly studs (on back of meter) 3 6 10 (1.0, 7) NOTe 9 
Engine oil temperatu re (EaT) sensor 1 12 18 (1.8, 13) 

HONDAMATIC 

THREAD TORQUE 
ITEM a 'TV DIA. (mm) N 'm (kgf'm, Ibf.ft) REMARKS 

Angle sensor bolt 2 5 6 (0.6, 4.3) NOTE 1 
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Cylinder stud bolt 

Exhaust pipe stud bolt 

Insulator band 

GENERAL INFORMATION 

r 

-.. 23:r.O.5mm, _ 
- (0.9 1;0.02 in) -

236 ±O.B mm 
(9.29 - 0.03 in) 

\ 

!-___ 50 mm (2.0 in) --i--l 

1.5·3,Omm I 
(0,06 ±0.12 in) 

[ :::! 
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GENERAL INFORMATION 

FRAME 
FRAME/ BODY PANElS/ EXHAUST SYSTEM 

ITEM 
Front carrier/ca rry pipe bolt 
Gearshift lever knob screw 
Rear carrier bolt 
Muffler band bolt 
Front exhaust pipe cover band screw 
Rear exhaust pipe cover end band screw 
Rear exhaust pipe cover center band screw 
Muffler cover screw 
Footpeg bracket nut 

MAINTENANCE 

ITEM 
Front differential oil filler cap 
Front differential oi l drain bolt 
Rear final gear case oil filler cap 
Rear final gear case oil chede bolt 
Rear final gear case oil drain bolt 
Tie-rod lock nut (Steering shaft side is left handed 
thread) 
~ark arrester bolt 

FUEL SYSTEM 

ITEM 
Starting enrichment (SE) valve nut 
Thronle drum cover screw 

ENGINE REMOVAL/ INSTALLATION 

ITEM 
Left lower engine hanger bracket bolt 
Lower engine hanger nut (teft and right) 
Upper engine hanger bracket nut (frame side) 
Upper engine hanger bracket bolt (engine side) 

SUB-TRANSMISSION/ GEARSHIFT LINKAGE 

ITEM 
Gearshift lever box cover bolt 
Gearshift lever linkage arm pivot bolt 

I Gearshift lever linkage tie-rod lock bolt 
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a 'TV 
B 
2 
B 
2 
2 
2 
1 
2 
4 

a 'TV 
1 
1 
1 
1 
1 
4 

3 

a'TV 
1 
1 

a 'TV 
2 
2 
1 
2 

a 'TV 
2 
1 
4 

THREAD TORQUE 
DIA. tmml N'm Ikgf·m, Ibf.ft) REMARKS 

B 37(3.8,27) 
5 2 (0.2, 1.4) 

B 3713.8, 27) 
B 23 (2.3, 17) 
5 3.210.3, 2.4) 
5 5.4 (0.6, 4.0) 
5 5.4 (0.6, 4.0) 
5 3.210.3,2.4) 
B I 32 (3.3, 24) 

T HREAO TORQUE 
01 A. (mm) N·m (kgf·m . Ibf.ft) REMARKS 

30 1211.2,9) 
B 12 (1.2. 9) 
30 12 (1.2, 9 ) 
B 12 ("2, 9) 
B 12 (1.2, 9) 
12 54 (5.5, 40) 

6 1211.2.9) 

THREAD TORQUE 
REMARKS 1 DtA_lmml N'm (kgf'm, Ibf.ftl 

14 2.3 (0.2, 1.7) 
4 1.5 to.2, 1.1 ) 

-
THREAD TORQUE 

DIA. (mml N'm (kgf·m. Ibf.ftl REMARKS 
B 32 (3.3, 24) 
10 54 (5.5, 40) 
10 54 (5.5, 40) 
B 32 (3.3, 24) 

THREAD TORQUE I OIA. (mml N'm (kgf'm, Ibf·ttl REMARKS 
6 510.5,3.61 

I 
B 27 (2.8, 20) NOTE 1 
6 10 (to, 7) 



FRONT WHEEU SUSPENSION/ STEERING 

Front wheel nut 
Front wheel hub nut 
Shock absorber mounting nut 
Upper arm pivot nut 
Lower arm pivot nut 
Upper and lower arm ball joint nut 
Brake hose clamp bolt 
Tie-rod ball joint nut 
Assist headlight case mounting nut 
Steering shaft end nut 
Steering shaft holder bolt 
EPS unit output shaft nut (E PS model) 
EPS unit mounting bolt (EPS model) 
EPS unit mounting nut (EPS model) 
EPS unit steering shaft flange bolt (EPS model ) 
EPS unit flange bolt (EPS 

REAR WHEEU SUSPENSION 

ITEM 

Rear wheel nut 

) 

Shock absorber upper mount 
Shock absorber lower mount 
Swingarm pivot bolt (left) 
Swingarm pivot bolt (right) 

ing flange nut 
ing flange bolt 

('05 - '06) 
(After '06) 

Swingarm right pivot lock nu 1 

BRAKE SYSTEM 

ITEM 
Brake hose oil bolt 
Front brake bleed valve 
Front master cylinder reservoi r cap screw 
Front brake lever pivot bolt 
Front brake lever pivot nut 
Front brake switch screw 
Front master cylinder holder bolt 
Front brake caliper mounting bolt 
Front brake disc plate bolt 
Front brake caliper slide pin boll 
Splash guard bolt 
Rear brake arm pinch bolt 
Rear wheel hub nut 
Rear brake panel drain bolt 
Brake pipe joint (green surface) 
Brake pipe joint (black surface) 

8 
2 
4 
2 
4 
4 
4 
4 
2 
1 
2 
1 
2 
2 
1 

O'TY I 
8 
2 
2 
1 
1 
1 
1 

O'TY 
3 
2 
2 

2 
4 
8 
4 
4 
1 
2 
1 
2 
2 

GENERAL INFORMATION 

N'm REMARKS 
) 5 

10 64 (6.5, ) 
16 78 (8.0, 58) NOTE 6 
10 44 (4.5, 33) NOTE 5 
10 34 (3.5, 25) NOTE 5 
10 44 (4.5, 33) NOTE 5 
12 29 (3.0, 21) NOTE 6 
6 12 (1.2, 9) 
12 54 (5.5, 40) NOTE 5 
8 25 (2.6, 19) 
14 108 (nO, 80) NOTE 5 
8 32 (3.3, 24) 
14 108 (11.0, 80) NOTE 5 
8 22 (2.2, 16) 
8 22 (2.2,16) 
10 60 (6.1, 44) NOTE 4 

THREAD TORQUE 
DIA.(mmJ N'm Ikgf·m, Ibf·ft) REMARKS 

10 64 (6.5, 41) 
10 34 (3.5, 25) 
10 44 (4.5, 33) 
30 112 (11.4, 82) 
30 10 (1.0, 7) 
30 3.9 (0.4, 0.9) 
30 112 (11.4, 82) ) 

THREAD TORQUE 
DIA.(mml N'm (kgf 'm, Ibl·tt) REMARKS 

10 34 (3.5, 25) 
8 5.4 (0.6, 4.0) 
4 2 (0.2, 1.4) 
6 to (0.1, 0.7) 
6 5.9 (0.6, 4.4) 
4 1.2 (0.1, 0.9) NOTE 1 
6 12 (1.2, 9) 
10 44 (4.5, 33) NOTE 4 
8 42 (4.3, 31) NOTE 4 
8 23 (2.3, 17) 
6 11 (1.1,8) NOTE 4 
8 20 (2.0, 14) 
20 137 (14.0, 101) NOTE 6 
8 12 (1.2, 9) 

~ 10 1711.7.13) 
10 14 (1.4, 10) 
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GENERAL INFORMATION 
FRONT DRIVING MECHANISM 

THREAD TORQUE 

ITEM Q'TY OIA.lmml N·m (kgf·m. Ibf.ft) REMARKS 
Differential ring gear bolt 10 8 49 (5.0, 36) NOTE 1,7 
Differential case cover bolt ('05 - '07) 2 10 49 15.0, 36) NOTE 1 

(After '07) 2 10 46.5 (4.7, 34) NOTE 1 
6 8 25 (2.6, 19) 

Differential case mounting bolt (10 mm) 1 10 44 (4 .5, 33) 
Oifferential case mounting bracket bolt (8 mm) 2 8 22 (2.2, 16) 
Differential case mounting nut (10 mm) 1 10 44 (4 .5, 33) NOTE 5 
Differential case mounting nut (8 mm) 1 8 22 (2.2, 16) 
Final drive clutch assembly mounting bolt 3 8 25 (2.6, 19) NOTE 4 
Front vehicle speed sensor cover bolt 2 6 10 (la, 7) 
Clutch cover stay bolt 3 6 10 (la, 7) 
Clutch cover bolt 2 6 7 (0. 7, 5.1) 

REAR DRIVING MECHANISM 

THREAD TORQUE 
ITEM Q'TY D1A. (mm) N 'm (kgf'm, Ibf.ft) REMARKS 

Final gear case pinion bearing lock nut 1 64 98 (10.0, 72) NOTE 5, 8 
Final gear case cover bolt 2 10 49 (5.0, 36) NOTE 1 

6 8 25 (2.6, 19) 
Final gear case mounting nut 4 10 54 (5.5, 40) NOTE 5 
l eft and right axle housing nut 12 10 44 (4 .5, 33) NOTE 5 
Skid plate boll 3 8 32 (3.3, 24) 
Rear brake panel nut 4 10 44 (4.5, 33) NOTES 
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LUBRICATION & SEAL POINTS 
ENGINE 

LOCATION 
Camshaft cam lobes 
Rocker arm shaft sliding surface 
Valve stem (valve guide sliding surface) 
Piston pin outer surface 
Starter dr iven gear needle bearing 
Starter reduction gear shaft journal 
Starter reduction gear teeth 
Reverse idle gear shaft 
Sub-transmission gear sliding surfaces and gear bush · 
ings 
Starter motor shaft spline 

I ~:i"iiln,i"iCm";P' 
Cam followers whole surface 
Cylinder head cap nut threads and seating surfaces 
Connecting rod small end inner surface 
Piston outer surface and piston pin hole 
Piston rings 
Cylinder bore 
Centrifugal clutch drum crankshaft contacting surface 
Centrifugal clutch drive plate sprag clutch whole sur
face 
Centrifugal clutch drive plate sprag clutch contacting 
surface 
Centrifugal dutch lock nut threads and seating surface 
Automatic transmission control motor reduction gear 
teeth, driven gear teeth and shah 
Recoil starter driven pulley bolt threads and seating 
surface 
Starter sprag clutch whole surface 
Sub-transmission gear teeth 
Sub-transmission mainshah and countershah journals 
Shih fork shah 
Shih drum guide grooves 
Primary driven gear bolt threads and seating surface 
Primary driven gear bolt threads 
Recoil starter driven pulley oil seal lips 
Each bea ring rotating area 
Each O-ring whole surface 
Each oil seal lip 
Recoil starter drive pulley shah 
Recoil starter drive pulley ratchet pivot pin 
Starter motor dust seal lips and needle bearing 
Oil gallery separate plate bolt threads (inside of oil tank) 
Ignition pulse generator bolt threads 
Starter clutch bolt threads 
Oil gallery sealing bolt threads (inside of front crank-
case cover) 
Gearshih spindle stopper plate bolt threads 
Gearshift drum stopper arm pivot bolt threads 
Gearshih drum center bolt threads 
Oil pump driven sprocket bolt threads 
Cam chain tensioner pivot bolt threads 

MATERIAL 
Molybdenum disul 
fide solution (a mix
ture of 1/2 engine oil 
and 1/2 molybdenum 
disulfide grease) 

Engine oil 

MUlti-purpose grease 

locking agent 

GENERAL INFORMATION 

REMARKS 

Angle sensor bolt threads __________ L-________ L-___________ , 
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GENERAL INFORMATION 

l OCATION 
Engine coolant temperature (EeT) sensor threads 
Oil tank mating surfaces 
Alternatorfignition pulse generator wire grommet 
seating groove 
Front crankcase cover mating surface 
Rear crankcase cover mating surface 

MATERIAL 
liquid sealant 

REMARKS 
00 not apply to the sensor head_ 

Crankcase mating surface""-__________ ---'L _ _______ ~ ____________ _ 

FRAME 

LOCATION MATER1A~L::;;;=1=;=:::_;:_:R~E~-Mi.lAARRiKKiS'---
Steering shaft bushing inner surf;"~'~e-----------1h-Urea based multi- Apply 2 - 3 9 
Front shock absorber lower bearing (,05, '06) purpose grease 
Front shock absorber lower dust seal lips with extreme 
Rear shock absorber lower bearing ('05, '06) pressure (exam-
Rear shock absorber lower dust seal lips pie: EXCELITE 

EP2 manufac
tured by KYOOO 
YUSHI, Japan, 
Shell stamina 
EP2) or equiva-

ccC<,,~~~~~o------+_~I.~n~t~~~ t--Sub - transmission tie -rod, A sliding surface Multi-purpose 
Sub - transmission tie -rod, B sliding surface grease (Shell 
Steering shah bushing inner surface Alvania EP2 or 
Rear brake pedal pivot equivalent) 

Apply2-3g 

I box pivot slidin:>gLS~"~rl~'~'~e'__ ______ __+~=~===--+_------------
I ends (lever side) Multi purpose 

Throttle cable adjuster threads (lever side) grease (NlGI #2) 
Throttle lever pivot and dust seal lips 
Rear (parking) brake lever pivot 
Parking lock arm pivot (screw) 
Steering shah dust seal lips 
Steering shaft end nut threads 
Knuckle outer dust seal lips 
Knuckle inner dust seal lips (inner and side lips) 
Rear brake cam dust seal lips 
Rear brake cam sliding surface 
Rear brake anchor pin-to-brake shoe 
contact area 
Rear brake cam-to-brake shoe contact 
area 
Rear brake drum cover dust seal lips (inner and side lips) 
Rear brake pedal pivot dust seal lips 
Rear brake cable (pedal and lever) ends 
Rear brake panel O-ring 
Rear brake panel dust seal lips 
Front differential case oil seal lips and O-rings 
leh rear axle housing dust seal lips and O-ring (final gear 
case) 
Rear final gear case oil seal lips (ring gear and pinion joint) 
and O-ring (pinion gear, filler cap and swingarm) 
Front wheel hub dust seal lips 
Rear wheel hub dust seal lips 
Gearshift lever linkage arm pivot bolt groove 
Gearshift lever linkage ball joints 
Swingarm pivot bearing 
Swingarm pivot dust seal lips 
Swingarm pivot bearing grease holder 
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('05, '06) 
('05, '06) 
(,05, '06) 

lithium based 
grease (Shell 
6459) or equiva
lent 

Fill up 2.5 - 3 9 per each seal 

Apply 0.2 - 0.3 9 

Apply 0.2 - 0.3 9 

Apply 0.2 - 0.3 9 



LOCATION 
Swingarm pivot bearing 
Swingarm pivot dust seal lips 
Swingarm pivot bearing grease holder 
Steering shaft spline 
EPS unit output shaft spline 

(After '06) 
(After '06) 
(After '06) 

Front propeller shaft seal Quter surfaces (2 places) 

MATERIAL 
Molybdenum dis
ulfide grease 

Front propeller shaft splines (pinion joint and output shaft 
joint) 
Front differential pinion gear spline (pinion joint) 
Output shaft splines and O-ring (output shaft joint) 
Front drive shaft inboard joint inside ('05, '06) 

Front drive shaft outboard joint inside 
(After '06) 
('as, '06) 
(After '06) 

Universal joint splines (output shaft and final drive shaft) 
Rear axle splines 
Upper arm dust seal lips 
Upper arm pivot collar-to-pivot bushing contact area 
Rear final drive shaft seal outer surface 
Rear final driv~ shaft splines (pinion joint ) 
Gearshift lever box sliding area 
Gearshift lever knob push button sl iding surface 
Gearshift lever lock pin rod sliding area 
Rear brake cam felt seal 
Master piston boot 
Front brake lever-to-master piston contacting area 
Front brake lever pivot bolt-to-brake lever pivot contact 
area 
Front brake caliper pin boot inner surtace 
Front brake caliper dust seal 
EPS motor O-ring 
Throttle cable outer inside 
Choke cable outer inside 
Rear brake cable (pedal and lever) outer insid,e _ _ _ 
Master cylinder piston, cups and oil seal 
Front brake caliper piston seal 
Front brake caliper Pis"t~o"n=~ ________ _ 
Handlebar grip rubber inside 
Air cleaner case-to-connecting hose (carburetor and air 
intake duct) mating surtace 

Engine oil 
Silicone grease 

Cable lubricant 

4oOT4 b"ke flu;d 

Honda bond A or 
Honda Hand Grip 
Cement (U.S.A. 
only) or equiva· 

GENERAL INFORMATION 

REMARKS 
Apply 3 g minimum 

Apply 3 9 minimum 

EPS model only 

Fill up 5 - 8 g per each spline 
Fill up 5 - 8 9 per spline 

Fill up 55 - 75 g per each joint 
Fill up 40 - 60 g per each joint 
Fill up 40 - 60 9 per each joint 
Fill up 35 - 55 9 per each joint 

tillups-a9 

~------=~' I 

EPS model only 

-I 
lent 

t Rear final gear case cover mating siiu"rlc'O'"e'---______ ~+:'iS~e~a~la~n~t=;;;,:;==:;::=====--===-
Cooling fan motor shaft nut threads Locking agent 1 Front brake switch screw threads 
Differential ring gear boll threads 
Differential case cover bolt threads 
Final gear case cover bolt threads (10 mm bolt) 
Gearshift lever l inkage arm pivot bolt threads 
Sub-transmission piv~o~t~b~o~It,---________ _ 
Air cleaner element 

EPS motor worm gear splines 

P,o-Honda lo,m I Apply 17 23 9 ---J 
alent 

-1-iNm'H;'O"N;rcG"'RCi'E"AoS"E--t-'EPS mode"l o;;;n"I"y------1 

fi lter oil or equiv- I 

__ L WR-S Apply O.S g 
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GENERAL INFORMATION 

CABLE & HARNESS ROUTING 
'OS, '06: 

THAOTIlE CABLE GPS CONNECTOR IGPS model onlv) 

After '06: 

NOTE : 

ASSIST HEADLIGHT 
CONNECTOR 

/ 
(se) VALVE CABLE 

THROITLE CABLE 

ASSIST HEADLIGHT 
CONNECTOR 

STARTING ENRICHMENT 
(SE) VALVE CABLE 

• 

FRONT BRAKE HOSE 

GP$ CONNECTOR (GPS model only) 

HAND CABLE 

FRONT HOSE 

EPS model only: If the cables and harness around handlebar were replaced or removed/installed, perform the Torque Sen
sor Initialization (page 25-13). 
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'OS, '06: 

HAND BRAKE CABLE 

fRONT HOSE 

After '06: 

NOTE 

FAN MOTOR 
BREATHER HOSE 

HAND BRI'KECABlE 

FAN MOTOR 
BREATHER HOSE 

THROTILE CABLE 

REAR BRI'KE 
BREATHER HOSE 

THAOTIlE CABLE 

GENERAL INFORMATION 

REAR FINAL GEAR CASE 
BREATHER HOSE 

FRONT FINAL GEAR CASE 
BREATHER HOSE 

REAR FINAL GEAR CASE 
RRFA"r""R HOSE 

\ 

~Pi?Ff~':~RONT FINAL GEAR CASE 

1-I-F<.!1r n:¢~P BREATHER 

REAR BRIIKE 
BREATHER HOSE 

EPS model only: If the cables and harness around handlebar were replaced or removed/installed, perform the Torque Sen
sor Initialization (page 25-13). 
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GENERAL INFORMATION 
'05, '06: 

THROTTLE CABLE FRONT 

After '06: 

NOTE: 

2"'DI4WD SELECT 
SWITCH wIRe 

RIGHT HANDLEBAR 
SWITCH WIRE 

RIGHT HANDLEBAR 
SWITCHWIAE 

STARTING ENRICHMENT 
(SE) VALVE CABLE 

THl.oTTlE CABLE 

2W[J/4V1iD SELECT 
$WITCHWIRE 

STARTING ENRICHMENT 
(SE) VALVE CABLE 

HOSE 

FR()NTSRA,KE HOSE 

EPS model onlv: If the cables and harness around handlebar were replaced or removed/installed, perform the Torque Sen
sor Initialization (page 25-13). 
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GENERAL INFORMATION 
'05, ' 06: 

HAND BRAKE CABLE HORN S""'ITCH!U type only) 

-

MODE SELIECTSWITCH 

MODE SELECT SWITCH WIRE LEFT HANDLEBAR SWITCH WIRE 

After '06: 

HANO BRAKE CABLE 

MODE SEI.ECTSWITCH 

LEFT HANDLE SWITCH WIRE 

MODE 

NOTE: 
EPS model only: If the cables and harness around handlebar were replaced or removed/installed, perform the Torque Sen
sor Initial ization (page 25-13). 
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GENERAL INFORMATION 
'05, '06: 

ECM 21 

ECM 21P ",gAV' 

MODE SELECT SWITCH 
4P(BLACK) CONNECTOR 

ASSIST 
HEADLIGHT 2P 
(BLACK) 
CONNECTOR 

4WD 2P (GRAY) 
CONNECTOR 

FRONT 4P 
(GREEN ) CONNECTOR 

1-28 

ECM 5P (BLACK) 

MAIN WIRE HARNESS HANDLE SWITCH 10P 
(GREEN) CDr""CTOR 

I METER 14P 
(GRAY) CONNECTOR 

1 METER 4P 
(YELLOW) CONNECTOR 

HORN ';~'>Tru 
CONNECTOR 
(U type only) 



GENERAL INFORMATION 
After '06: 

ECM 5P (BLACK) 
CONNECTOR 

ECM 

ECM 

MODE SELECT SWITCH 
4P (BLACK) CQNNECTOR 

4WD SWITCH 2P (GRAY) 
CONNECTOR 

IGNITION SWITCH 4P 
(NATURAL) CONNECTOR 

MAIN WIRE HARNESS HANDLE SWITCH 14P 
(GREEN) CONNECTOR 

COMBINATION METER 14P 
(GRAY) CONNECTOR 

COMBINATION METER 4P (YELLOW) 
CONNECTOR (Non EPS) 

COMBINATION METER 6P (NATURAL) 
CONNECTOR (EPS only) 
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GENERAL INFORMATION 

'05, '06: 

MAIN 

FAN MOTOR WIRE 

BAND: 
• Accessory socket wire 

HORN SWITCH WIRE (U type only) 

REAR FINAL GEAR CASE 
BREATHER HOSE 

- Headlight wire REVERSE SWITCH WIRE FRONT FINAL GEAR CASE 
BREATHER HOSE - Thermo switch wire 

- Fan motor wire 

After '06: 

MAIN WIRE HARNESS 

FAN MOTOR WIRE 

BAND: 
- Accessory socket wire 
• Headlight wire 
- Carburetor heater switch wire 
. Fan motor wire 
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REVERSE <W'OTC" WIRE 

( fj[J 
REAR FINAL GEAR CASE 

HOSE 

FRONT GEAR CASE 
BREATHER HOSE 



GENERAL INFORMATION 

FRONT BRAKE HOSE 
STARTING ENRICHMENT 
(SE) VALVE CABLE 

HAND BRAKE CABLE REAR FINAL GEAR 
CASE BREATHER HOSE 

REAR BRAKE 
BREATHER HOSE 

CLIP: 
- Rear final gear case breather hose 
. Rear brake breather hose FAN MOTOR 
- Radiator reserve tank siphon hose BREATHER HOSE 
- Hand brake cable 

SIPlmN HOSE 

FAN MOTOR 
BREATHER HOSE 
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GENERAL INFORMATION 

'05, '06 (A type shown): 

REVERSE SWITCH WIRE SPARK PLUG WIRE 

IGNITION SWITCH WIRE 

CARBURETOR HEATER 
SWITCH WIRE 

BAND: 
- Front speed sensor wire 

- Front fjnal clutch wire i--6_~~;:~~p. 
- Rear speed sensor wire <:: 

IGNI"nON COIL 

CONTROL MOTOR 2P 
(NATURAL) 

LEFT FRONT BRAIKE HOSE 
REAR SPEED SENSOR 3P 
(YELLOW) CONNECTOR 

FRONT SPEED SENSOR 3P 
(BLACK) CONNECTOR 
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IGNITION SWITCH 4P 
(NATURALICONNECTOR 

FRONT 2P 
(GREEN ) CONNECTOR 



'07: 

BAND: 

CARBURETOR HEATER 
SWITCH WIRE 

• Front speed sensor wire 
• Front final clutch wire 
• Rear speed sensor wi re 

LEFT FRONT BRAKE HOSE 

REVERSE SWITCH WIRE 

REAR SPEED SENSOR 3P 
(YELLOW) CONNECTOR 

GENERAL INFORMATION 

I I COil 

-"r,mRnl MOTOR 2P 
'N"TUIRAllCONNECTOR 

ANGLE SENSOR WIRE 

FRONT SPEED SENSOR 3P 
(BLACK) CONNECTOR 

FRONT 2P 
(GREEN) CONNECTOR 
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GENERAL INFORMATION 
After '07: 

HEADLIGHT WIRE 

CARBURETOR HEATER 
WIRE 

BAND: 

REVERSE SWITCH WIRE 

• Front speed sensor wire 
• Front final clutch wire 
• Rear speed sensor wire 

REAR SPEED SENSOR 3P 
(YELLOW) CONNECTOR 

FRONT DIFFERENTIAL 
CASE BREATHER HOSE 

IGNITION COIL 

CONTROL MOTOR 2P 
(NATURAL) CONNECTOR 

ANGLE SENSOR WIRE 

FRONT SPEED SENSOR 3P 
(BLACK) CONNECTOR 

FRONT FINAL CLUTCH 2P 
(GREEN) CONNECTOR 
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After '08 EPS only : 

HEADLIGHT WIRE 

CARBURETOR HEATER 
WIRE 

BAND: 
- Front speed sensor wire 
- Front final clutch wire 
- Rear speed sensor wire 

REVERSE SWITCH WIRE 

REAR SPEED SENSOR 3P 
!YELLOW) CONNECTOR 

FRONT FINAL CLUTCH 2P 
!GREEN) CONNECTOR 

GENERAL INFORMATION 

FRONT DIFFERENTIAL 
CASE BREATHER HOSE 

IGNITION COil 

r'-<7F~~ EPS MOTOR 2P 
(GREY) CONNECTOR 

CONTROL MOTOR 2P 
(NATURAL) CONNECTOR 

FRONT SPEED SENSOR 3P 
(BLACK) CONNECTOR 

ANGLE SENSOR WIRE 
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GENERAL INFORMATION 
Except EPS: 

MAIN WIRE HARNESS 

EOT SENSOR WIRE 

EPS only: 

MAIN HARNESS 

EPS ECU AA.RNESS 

EOl" SENSe)R WIRE 
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CLIP: 
· Rear final gear case breather hose 
· Rear brake breather hose 
· Radiator breather hose 
· Hand brake cable 

RIGHT FRONT BRAKE HOSE 

CLIP: 
· Rear final gear case breather hose 
· Rear brake breather hose 
- Radiator breather hose 
" Hand rake cable 

BRAKE HOSE 



GENERAL INFORMATION 

RIGHT FRONT BRAKE HOSE 

INSERTING AREA 

r / 
'05, '06: 

SPARK PLUG WIRE 
THROTILE 

IGNITION COil CRANKCASE BREATHER PIPE I SENSOR 

CONTROL MOTOR 2P 

(NATURAL1 CONNECT~O:R~~~~~ __ ~;;~~~~==~==~~~~~ 
CONTROL MC>rCIR WIRE 

CONTROL MOTOR WIRE 

ANGLE SENSOR WIRE 
ANGLE SENSOR WIRE 

AUTOMATIC TRANSMISSION 
CONTROL MOTOR 
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GENERAL INFORMATION 
After '06 except EPS: 

SPARK PLUG WIRE CRANKCASE BREATHER PIPE 
CARBURETOR 
HEATER WIRE 

CONTROL 
MOrOA 2P 
(NATURAL) 
CONNECTOR 

CONTROL 
MOTOR WIRE 

After '09 EPS: 

ANGLE SENSOR WIRE AUTOMATIC TRI'NS,MI~;SI()N 
CONTROL MOTOR 

SPARK PLUG WIRE CRANKCASE BREATHER PIPE 
CARBURETOR 
HEATER WIRE 

EPS MOTOR 
2P (GREY) 
CONNECTOR 

CONTROL 
MOTOR 2P 
(NATURAL) --':=;::;::1J2=~~ 
CONNECTOR ~~~J:~~~T 1>---, J 

CONTROL 
MOTOR WIRE 
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ANGLE SENSOR WIRE AUTOMATIC TRANSMISSION 
CONTROL MOTOR 

THROTTLE 
SENSOR 

CONTROL 
1iR1o-- MOTOR WIRE 

ANGLE SENSOR WIRE 

THROTTLE 
POSITION SENSOR 

CONTROL 

~TORWIRE 

ANGLE SENSOR WIRE 



'05 - '07: 

THROTTLE CABLE 
STARTING ENRICHMENT 
(SE ) VALVE CABLE 

After '07: 

SPARK 

0 - 3 mm 
(0 - 0.1 in) 

SPARK 

WI RE CA"BU'RElrOR HEATER WIRE 

THROTTLE CABLE 

WIRE FUEL HOSE 

STARTING ENRICHMENT 
(SE) VALVE CABLE 

CARBURETOR HEATER WIRE 

GENERAL INFORMATION 

CRANKCASE BREATHER PIPE 

THROTTLE 
POSITION SENSOR 

0 - 5mm 
(0 - 0.2 in ) 

CRANKCASE BREATHER PIPE 
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GENERAL INFORMATION 

THROTILE POSITION SENSOR 3P 
(BLACK) CONNECTOR STARTING ENRICHMENT 

Eer SENSOR WIRE 
CARBURETOR HEATER WIRE 

Except EPS: 

CLIP: 
- Main wire harness 

• Hand brake cable FUEL HOSE 

- Rear brake breather hose CRANKCASE 
• Rear final gear case breather hose BREATHER HOSE 
- Radiator reserve tank siphon hose 

= 

(SEI VALVE CABLE 

FUEL HOSE 

CJ 

THROTTLE CABLE 

STARTING ENRICHMENT 
(SE) VALVE CABLE 

THROTTLE 
CABLE 

---.)J\:2~ HAND BRAKE 
CABLE 

STARTER MOTOR CABLE 
WATER PUMP BYPASS HOSE EOT SENSOR WIRE 
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EPS only: 

CLIP: 
• Main wire harness 

- Hand brake cable 

- Rear brake breather hose CRANKCASE 
- Rear final gear case breather hose BREATHER HOSE 
- Radiator reserve siphon hose 

STARTER Mr,m,RCABLE WATER PUMP BYPASS HOSE 

GENERAL INFORMATION 

STARTING ENRICHMENT 
(SE) VALVE CABLE 

THROTILE 
CABLE 

~-'l\:~:: HAND BRAKE 
CABLE 

EOT SENSOR WIRE 

EPS ECU HAFINE!;S 
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GENERAL INFORMATION 

ALTERNATOR 5P 
CONNECTOR 

REAR BRAKE 
BREATHER HOSE 

REAR FINAL GEAR 
CASE BREATHER HOSE 

HAND BRAKE CABLE 

MAIN wIRe HARNESS 

TAIlUGHT3P 
(NATURAL) CONNECTOR 

GEAR POSITION SWITCH 4P 
(NATURAL) SIPHON HOSE 

GROUND CABLE 
(Engine-te-frame ) 

(From HARNESS) 

HAND BRAKE CABLE 

CARBURETOR HEATER 2P 
(NATURAL) CO!'NECTC)R 

PEDAL BRAKE CABLE 
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GROUND CABLE 
(E ng ine-te-frame) 

(From HARNESS) 

CLIP: 
REAR BRAKE LIGHT 
SWITCH WIRE 

- Rear brake breather hose 
- Rear final gear case breather hose 
- Radiator reserve tank siphon hose 
- Gear position switch wire 
- Alternator wire 



CARBURETOR 
DRAIN HOSE 

CLIP: 
- Alternator wire 
- Gear position switch wire 
- Carburetor drain hose 

GEAR POSITION SWITCH WIRE 

RADIATOR RESERVE 
TANK SIPHON HOSE 

REAR FINAL GEAR CASE 
BREATHER HOSE 

GENERAL INFORMATION 

GROUND CABLE 
(Engine-la-frame) 

HAND BRAKE CABLE 

PEDAL BRAKE CABLE 

REAR BRAKE BREATHER HOSE 
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GENERAL INFORMATION 

'OS - '07 (Except U type): 

CLIPS: 
- Front speed sensor wire 
- Front final clutch wire 
• Rear speed sensor wire 
• Front final gear case breather hose 

FRONT FINAL GEAR 
CASE BREATHER HOSE 

~~~---;fi 

RIGHT FRONT BRAKE HOSE 

'05 - '07 (U type): 

CLIPS: 
• Horn wire 
• Front speed sensor wire 
- Front final clutch wire 
- Rear speed sensor wire 
- Front final gear case breather hose 

FRONT FINAL GEAR 
CASE HOSE 

RIGHT FRONT BRAKE HOSE 
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BRAKE HOSE 

BAND: 
- Front speed sensor wire 
- Front final clutch wire 
• Rear speed sensor wire 

lEFT FRONT BRAKE HOSE 

BRAKE HOSE 

• Front speed sensor wire 
- Front final dutch wi re 
- Rear speed sensor wire 
- Horn wire 

lEFT FRONT BRAKE HOSE 



After '07 (Except U type): 

CLIPS: 
- Front speed senso r wire 
- Front final clutch wire 
- Rear speed sensor wire 
- Front final gear case b",,,he, hose 

FRONT FINAL GEAR 
CASE BREATHER HOSE 

RIGHT <0''''0, 

After '07 (U typel: 

CLIPS: 
- Horn wire 
- Front speed sensor wire 
- Front final clutch wire 
- Rear speed sensor wire 
- Front final gear case breather hose 

FRONT FINAL GEAR 
CASE BREATHER HOSE 

GENERAL INFORMATION 

LEFT FRONT BRAKE HOSE 

BANO: 
- Front speed sensor wire 
- Front final clutch wire 
- Rear speed sensor wire 

lEFT FRONT BRAKE HOSE 

LEFT FRONT BRAKE HOSE 

- Front speed sensor wire 
- Front final clutch wire 
- Rear speed sensor wire 
- Horn wire 

HORN 

LEFT FRClNT·BRAKE HOSE 
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GENERAL INFORMATION 

Reverse side of the front fender: 

HEAD LIGHT WIRE 

ACCESSORY SOCKET WI RE ACCESSORY SOCKET 

'05, '06: 

Reverse side of the rear fender: 

TAIUBRAKE LIGHT WIRE 
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After '06: 

TAIUBRAKE LIGHT 

Except EPS: 

BATTERY 2P CONNECl-OR 

GENERAL INFORMATION 

TAIUBRAKE LIGHT WIRE 

STARTER RELAY SWITCH 
2P CO"NEC:TOR BOX 

--~~=-~~~~~~~~====~============~~--~==~------~ 
~ 

STARTER MOTOR 
CABLE 

I \ 
I 

______ -,~_1~~~~BATTERY 

BATTERY GROUND CABLE STARTER RE LAY SWITCH 
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GENERAL INFORMATION 
EPS only: 

STARTER AELAYSW1TCH 
BAnoRY2PCOINNI,CTOR BOX 

EPS FU SE 

BATIERY GROUND CABLE STARTER RElAY SWITCH 
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GENERAL INFORMATION 

EMISSION CONTROL SYSTEMS 
The U.S. Environmental Protection Agency (EPA), and the California Air Resources Board (CAR B) require that off-road ATV 
comply with appl icable exhaust emissions standards during its usafullife, when operated and maintained according to the 
instruction provided. 

SOURCE OF EMISSIONS 
The combustion process produces carbon monoxide, oxide of nitrogen and hydrocarbons. Control of hydrocarbons and 
oxides of nitrogen is very important because, under certain conditions, they react to form photochemical smog when sub
jected 10 sunlight. Carbon monoxide does not react in the same way, but it is toxic . 

Honda Motor Co., ltd. uti l izes various systems to reduce carbon monoxide, oxides of nitrogen, and hydrocarbon. 

EXHAUST EMISSION CONTROL SYSTEM 
The exhaust emission control system is composed of 8 lean carburetor setting . and no adjustments should be made except 
for high altitude setting and idle speed adjustment w ith the throttle stop screw. The exhaust emission control system is 
separate from the crankcase emi ssion control system . 

CRANKCASE EMISSION CONTROL SYSTEM 
The engine is equipped with a closed crankcase system to prevent discharging crankcase emissions into the atmosphere. 

Blow-by gas is returned to the combustion chamber through the air cleaner and carburetor. 

CARBURETOR 
AIR CLEANER HOUSING 

q Fresh air 

.. Blow-by gas 
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GENERAL INFORMATION 

SERVICING THE HONDA 
U.S.A. Only 

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

PROHIBITED ACTIONS 
The following prohibitions apply to everyone with respect to the engine's emission control system. 

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

NOISE EMISSION CONTROL SYSTEM (Except U type) 
TAMPERING WITH THE NOISE CONTROL SYSTEM IS PROHIBITED: State laws prohibit, or Canadian provincial laws may 
prohibit the following acts or the causing thereof: (1 ) The removal or rendering inoperative by any person, other than for 
purposes of maintenance, repair or replacement, of any device or element of design incorporated into any new vehicle for 
the purpose of noise control prior to its sale or delivery to the ultimate purchaser or while it is in use; or (2) the use of the 
vehicle aher 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 which conducts exhaust gases. 
2. Removal of, or puncturing of any part of the intake system. 
3. Lack of proper maintenance. 
4. Replacing any moving parts of the vehicle, or parts of the exhaust or intake system, with parts other then those speci

fied by the manufacturer. 

NOISE EMISSION CONTROL SYSTEM (U type only) 
TAMPERING WITH THE NOISE CONTROL SYSTEM IS PROHIBITED: law may prohibit: (1) The removal or rendering inoper
ative 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 aher such device or element of design has been removed or rendered inoper
ative by any person. 

FUEL PERMEATION EMISSION CONTROL SYSTEM (After '07) 
This AlV complies with the Fuel Permeation Emission Control regulations of the U.S. Environmental Protection Agency 
(EPA), the California Air Resources Board (CAR B), and Environment Canada. The fuel tank, fuel hoses, and fuel vapor 
charge hoses used on this AlV incorporate fuel permeation control technologies. Tampering with the fuel tank, fuel hoses, 
or fuel vapor charge hoses to reduce or defeat the effectiveness of the fuel permeation technologies is prohibited by fed
eral regulations. 

REBUILT ENGINE 
When you rebui ld the engine including a major overhaul in which you replace the engine's pistons or power assemblies or 
make other changes that significantly increase the service life of the engine, the vehicle will continue to comply with all 
emissions regulations if you: 

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

1-50 



2. FRAME/BODY PANELS/EXHAUST SYSTEM 

SERVICE INFORMATION ····· ··················· ··· 2·2 

TROUBLESHOOTING ................................. 2·2 

BODY PANEL LOCATIONS ·· ··· ··················· 2·3 

TRIM CLiP···················· ··· ··· ····· ····· ······ ···· ·· ·· ·· 2·4 

SEAT···························································· 2·4 

RECOIL STARTER COVER·············· ··· ···· ····· 2·4 

ENGINE GUARD ...................... ...... ........ ... .. 2·5 

GEARSHIFT LEVER KNOB ......................... 2·5 

SIDE COVER· ·················· ··· ······· ······ ······ ······· 2·5 

FUEL TANK COVER .... ·· ··········· ··················· 2·6 

CENTER MUD GUARD ............................... 2·7 

INNER COVER .... ................. ..... .................. 2·7 

FRONT MUD GUARD· ···· ···· ·········· ··· ··········· 2·8 

INNER FENDER ......... ...... ... ... .... .... ..... ....... . 2·9 

FRONT CARRIER ......................... .... ... ........ 2·9 

FRONT CARRY PiPE ···························· .. · .. 2·10 

FRONT FENDER ... .. ... ............... ... ............. 2·11 

REAR CARRIER ......................... ... ............. 2·11 

REAR FENDER ....................... ... ... ........ .. ... 2·12 

TOOL BOX .... .......... ... ..... ... ....................... 2·13 

OUTER FENDER ............. .. ............... ........ . 2·13 

EXHAUST SYSTEM ····························· · .. ·2·15 

2-1 



FRAME/BODY PANELS/EXHAUST SYSTEM 

SERVICE INFORMATION 
GENERAL 
• This section covers removal and installation of the body panels and exhaust system. 
• Serious burns may result if the exhaust system is not allowed to cool before components are removed or serviced. 
• When installing the exhaust system, loosely insta ll all of the exhaust pipe fasteners. Always tighten the exhaust clamps 

first, then tighten the mounting fasteners. If you tighten the mounting fasteners first, the exhaust pipe may not seat 
properly. 

• Always replace the gaskets after removing the exhaust system. 
• Always inspect the exhaust system for leaks after installation. 

TORQUE VALUES 

Front carrier/carry pipe bolt 
Gearshift lever knob screw 
Rear ca rrier bolt 
Muffler bend bolt 
Front exhaust pipe cover band screw 
Rear exhaust pipe cover end band screw 
Rear exhaust pipe cover center band screw 
Muffler cover screw 

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

Poor perform ance 
• Deformed exhaust system 
• Exhaust gas leak 
• Clogged muffler 

2-2 

37 N'm (3.8 kgf·m, 27 Ibf.ft) 
2 N'm (0.2 kgf·m, 1.4 Ibf.ft) 
37 N'm (3.8 kgf·m, 27 Ibf·h) 
23 N'm (2.3 kgf·m, 17 Ibf.ft) 
3.2 N'm (0.3 kgf·m, 2.4 Ibf.ft) 
5.4 N·m (0.6 kgf·m, 4.0 Ibf·ft) 
5.4 N·m (0.6 kgf·m, 4.0 Ibf.ft) 
3.2 N·m (0.3 kgf·m , 2.4 Ibf·ft) 



BODY PANEL LOCATIONS 
'OS, '06 s hown: 

( ) 

(20) 

(1) Seat (page 2-4) 
(2) Recoil Starter COlier (page 2·4) 
(3) Engine Guard (page 2-5) 
(4) Gearshift lever Knob (page 2-5) 
(5) Right Side Cover (page 2-5) 
(6) left Side Cove r (page 2-6) 
(7) Fuel Tank Cover (page 2-6) 
(8) Right Center Mud Guard (page 2-7) 
(91 left Center Mud Guard (page 2-7) 
(10) Right Inner Cover (page 2-7) 
(11) left Inner Cover (page 2-8) 
(12) Right Front Mud Guard (page 2-8) 
(13) left Front Mud Guard (page 2-8) 

(23) (24) 

(2) 

FRAME/BODY PANELS/EXHAUST SYSTEM 

(i) (6) 

. (9) 

(7) 

(11) 
(13) 

( 12) 

(1 4) Inner Fender (page 2-9) 
(15) Front Carr ier (page 2-9) 
(16) Carry Pipe Guard (page 2-10) 
(17) Front Skid Plate (page 2-10) 
(18) Carry Pipe (page 2-10) 
(19) Front Fender (page 2- 11 ) 
(20) Rear Ca rr ier (page 2·'1) 
(21) Rear Fender (page 2·12) 
(22) Tool Box (page 2-13) 
(23) Headlight Grille (page 2·13) 
(24) Outer Fender (page 2-13) 

(15) 

(16) 

(25) Ta illight Grille: '05, '06 only (page 2-14) 
(25) Rear Corner Outer Fender: After '06 (page 2·14) 
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FRAME/BODY PANELS/EXHAUST SYSTEM 

TRIM CLIP 
Release by pul ling the center pin up using a snap ,-----------------, 
ring pliers or flat blade screwdriver and remove the 
trim clip. 

Vv'hen installmg the Install the clip and lock it by pushing the center pin 
tnm CliP, carefully securely. 

a/<gn the clip hole to 
aVOId damagmg the 

clip 

SEAT 

Remove and install 

Lock 

Release 

CENTER PIN 

Unlock the seat by turning the release lever upward. '-S-E-A-T--~B~O~S~S~E~S------P-R-O-N-G-S---, 
Pull the seat back and remove it. 

Install the seat by inserting the prongs into the seat ~ 
retainer on the frame. ~ 
Push the seat forward and align the mounting 
bosses with the mounting rubbers, then press down 
to lock it. 

RECOIL STARTER COVER 

LEVER 
/-

RETAINERS 

Remove the recoit starter cover by releasing the , - ------ ----------, 
three bosses from the grommets. BOSSES GROMMETS 

8e careful not to I~~~~ 
drs lodge the Install the recoil starter cover in the reverse order of I: 

grommets in the removal. 
frame. 
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FRAME/BODY PANELS/EXHAUST SYSTEM 

ENGINE GUARD 
Remove the four bolts and engine guard. 

Installation is in the reverse order of removal. 

GEARSHIFT LEVER KNOB 
Remove the two screws and gearshift lever knob. 

Installation is in the reverse order of removal. 

TORQUE: Knob screw: 2 N'm (0.2 kgf·m , 1.4 Ibf.ft) 

SIDE COVER 
RIGHT SIDE COVER 

~ 
BOLTS 

SCREWS 

Remove the screw and right side cover by releasing r-",~-'-----7, -~--~----, 

the hook from the right mud guard . - c=:== RIGHT SIDE COVER 

Instatlation is in the reverse order of removal. 
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FRAME/BODY PANELS/EXHAUST SYSTEM 

LEFT SIDE COVER 
Remove the left side cover by releasing the three r-------------------. 
bosses from the grommets. GROMMET~~ LEFT SIDE CO~ER 

Installation is in the reverse order of removal. ~ ~ 

•• 

FUEL TANK COVER 
REMOVAL/INSTALLATION 
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Remove the following: 

- seat (page 2-4) 
recoil starter cover (page 2-4) 
gearshift lever knob (page 2-5) 
left side cover (page 2-6) 
fuel fill cap 
eight trim clips 
fuel tank cover assembly (release two tabs of 
cover by sliding the cover forward) 

Installation is in the reverse order of removal. 

DISASSEMBLY/ASSEMBLY 
Remove the following: 

- two screws 
- four trim clips 

Separate the fuel tank cover, right tank cover, left 
tank cover A and left tank cover B. 

Installation is in the reverse order of removal. 

TRIM CLIPS 

LEFT TANK 
COVER B 

BOSSES 

FUEL FILL CAP 

LEFT TANK 
COVER A 

RIGHT TANK 
COVER 

TRIM CLIPS 



FRAME/BODY PANELS/EXHAUST SYSTEM 

CENTER MUD GUARD 
RIGHT CENTER MUD GUARD 
Remove the following: 

- recoil starter cover (page 2-4) 
- right side cover (page 2-5) 
- two bolts and foot peg 

socket bolt 
- seven trim clips 
- right center mud guard 

Installation is in the reverse order of removal. 

LEFT CENTER MUD GUARD 
Remove the following: 

- left side cover (page 2-6) 
- two bolts and footpeg 
- screw 
- socket bolt 
- eight trim clips 
- left center mud guard 

Installation is in the reverse order of removal. 

INNER COVER 
RIGHT INNER COVER 
Remove the right center mud guard (page 2-7). 

Remove the two trim clips and right inner cover. 

Installation is in the reverse order of removal. 

TRIM CLIPS 

~'-L ) 
FOOTPEG @i BOLTS 

~ 
~ 

/' 
TRIM CLIPS SCREW 

c 
CENTER 

MUD GUARD 

" LEFT CENTER 
MUDGUARD 
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FRAME/BODY PANELS/EXHAUST SYSTEM 

LEFT INNER COVER 
Remove the left center mud guard {page 2-7). 

Remove the lett inner cover by releasing the hooks. 

Installation is in the reverse order of removal. 

FRONT MUD GUARD 
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RIGHT FRONT MUD GUARD 
Remove the right side cover {page 2-5). 

Remove the nine trim clips and right 
guard. 

front mud 

Installation is in the reverse order of removal. 

LEFT FRONT MUD GUARD 
Remove the left side cover (page 2-6). 

Remove the eight trim clips and left front mud 
guard. 

Installation is in the reverse order of removal. 

HOOKS 

RIGHT FRONT 
MUDGUARD 

, LEFT INNER 
COVEA 

TRIM CLIPS 

TRIM ClIPS 19 "-

\~~~ 

LEFT FRONT 
MUD GUARD 



FRAME/BODY PANELS/EXHAUST SYSTEM 

INNER FENDER 
RIGHT INNER FENDER 
Remove the following: 

- two stay bolts 
- four trim dips 
- two tapping bolts 
- right inner fender 

Installation is in the reverse order of removaL 

LEFT INNER FENDER 
Remove the following : 

- two stay bolts 
- two trim dips 
- two tapping bolts 
- left inner fender 

Installation is in the reverse order of removal. 

FRONT CARRIER 

Be careful nor to 
sera/ell the front 

fender. 

Remove the following: 

- two 6 mm bolts and two collars 
- four 8 mm bolts 

- front carrier 

Installation is in the reverse order of removal. 

TORQUE: 8 mm bolts: 37 N·m 13.8 kgf·m, 27 Ibf.ftJ 

TAPPING 
BOLTS 

LEFT INNER 
FENDER 

TRIM 

8 mm BOLTS 

BOLTS 

RIGHT INNER 
FENDER 

TAPPING 
BOLTS 

BOLTS 

6 mm BOLTS/COLLARS 
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FRAME/BODY PANELS/EXHAUST SYSTEM 

FRONT CARRY PIPE 
CARRY PIPE GUARD 
Remove the following : 

- two bolts 
- four trim clip 
- carry pipe guard 

Installation is in the reverse order of removal. 

FRONT SKID PLATE 
Remove the following: 

- four 6 mm bolts 
- four 8 mm bolts 
- front skid plate 

Installation is in the reverse order of removal. 

CARRY PIPE 
Remove the following : 

- front carrier (page 2-9) 
- carry pipe guard (page 2-10) 
- front skid plate (page 2-10) 
- two 6 rnm bolts 
- four 8 mm bolts 

Be careful nor fa - carry pipe 

damage rhe from Installation is in the reverse order of removal. 
fender 

TORQUE: 8 mm bolts: 37 N·m (3.8 kgf·m. 27 IbUtl 
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TRIM BOLTS 

ttFRiO~N;T~S;K~ID~P~LA~TE a~ 6 mrn BOLTS 

Smm BOLTS 8mm BOLTS 

8 mm BOLTS 



FRAME/BODY PANELS/EXHAUST SYSTEM 

FRONT FENDER 
Remove the following: 

- fuel tank cover (page 2-6) 
carry pipe (page 2-10) 
eight trim cl ips 
four tapping bolts 
headlight connector 
accessory socket connector 
front fender 

Installation is in the reverse order of removal. 

REAR CARRIER 

'05, '06 model 
shown. 

Remove the seat (page 2-4). 

Remove the two trim clips and rear fender lid. 

Remove the following: 

- fuel tank cover (page 2-6) 
- taillight grilles (page 2-14) or 
- rear corner outer fender (page 2-14) 
- four 6 mm bolts and four collars 
- eight 8 mm bolts 
- rear carrier 

Installation is in the reverse order of removal. 

TORQUE: 8 mm bolts: 37 N'm (3.8 kg'·m, 27 Ibf.ft) 

TAPPING 
SCREWS 

CLI PS 

TRIM 

FRONT FENDER 

LID 

6 mm SOL TS/COLLARS 
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FRAME/BODY PANELS/EXHAUST SYSTEM 

REAR FENDER 

'05, '06 model 
,"cwo 

2-12 

Remove the battery (page 19-6) 

Disconnect the starter motor cable from the starter 
relay by removing the terminal nut and washer. 

Remove the following from the battery box: 

- fuse box 
- 2P connectors 
- starter relay switch 
- EPS fuse box 

Remove the following: 

- fuel tank cover (page 2-6) 
- rear carrier (page 2-11) 
- bolt 
- two socket bolts 
- six trim clips 
- tail light connector (,05, '06 only) 

Remove the starter motor and battery H cables out 
of the rear fender and remove the rear fender. 

Installation is in the reverse order of removal. 

Route the wires and cables properly (page 1-24). 

Except EPS: 
CONNECTORS 

START~E;R:-it~~~~~~~ 
RELAY ) 
SWITCH 

~ 1):\; :;~, ~~iC''IJl/'\[f-~ 
STARTER MOTOR CABLE SA TIERY 

EPS only: 
CONNECTORS 

MOTOR CABLE 

REAR FENDER CONNECTOR T 



FRAME/BODY PANELS/EXHAUST SYSTEM 

TOOLBOX 
Remove the rear fender (page 2-12). 

'05. '06 model Remove the two screws and the tool box. 
shown Installation is in the reverse order of removal. 

OUTER FENDER 
HEADLIGHT GRILLE 
Remove the following: 

- two screws 
- four tr im clips 
- headlight grille 

Installation is in the reverse order of removal. 

FRONT OUTER FENDER 
Remove the following: 

- seven trim clips 
- three washers 
- front outer fender 

Installation is in the reverse order of removal. 

TOOLBOX 

SCREWS 

HEADLIGHT GRILLE 

TRIM CUPS 

/ 
• 

• 
~ 1/ 

FRONT OUTER FENDER 
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FRAME/BODY PANELS/EXHAUST SYSTEM 

2-14 

TAIL LIGHT GRILLE ('05. '06) 
Remove the following : 

- two screws 
- six trim clips 
- taillight grille 

Instatlation is in the reverse order of removal. 

REAR CORNER OUTER FENDER 
(After '06) 
Remove the following: 

- six trim cl ips 
- rear corner outer fender 

Install the rear corner outer fender in the reverse 
order of removal. 

REAR OUTER FENDER 
Remove the following: 

- bolt and collar 
- seven trim clips 
- three washers 

rear outer fender 

Installation is in the reverse order of removal. 

I 
TRIM CLIPS 

REAR CORNER 
OUTER FENDER 

REAR OUTER FENDER 

TRIM CLIPS 

BOLTI 
COLLAR 

.. 
TRIM CLIPS 



FRAME/BODY PANELS/EXHAUST SYSTEM 

EXHAUST SYSTEM 
REMOVAL 
Remove the three bolt, socket bolts, collars and left r--------L-E-FT- E-N-G- '-N-E-S-'O- E- C-O-V-E-R' 
engine side cover. "",_, ~" 

JOINT NUTS 

loosen the muffler band bolts. 
Remove the joint nuts and pull the exhaust pipe for· 
ward gradually to disconnect it from the muffler. 
Remove the joint gasket and muffler gasket. 

Release the crankcase breather pipe clips from t he 
stay on the muffler. 
Remove the mounting bolt, washers, seat rubbers 
and collar then remove the muffler from the frame. 

EXHAUST PIPE MUFFLER 
GASKET BAND BOLTS 

SOCKET BOLTS 

MUFFLER 

WASHERS MOUNTING BOLT 
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FRAME/BODY PANELS/EXHAUST SYSTEM 

DISASSEMBLY/ASSEMBLY 

3.2 N·m (0.3 kgf·m, 2.4 Ibf·ft) 

\ 

BANO-- , 
B 

BAND 

FRONT EXHAUST PIPE COVER 

5,4 N 'm (0.6 kgf·m, 4.0 Ibf.tt) 

5.4 N'm (0.6 kgf·m, 4.0 Ibf·ft) 

END BAND 

2-16 

END BAND 

CENTER BAND 

5.4 N 'm (0.6 kgf·m, 4.0 Ibf.ft) 

BANDS r-::=::::~--

SCREW 
3.2 N 'm (0.3 kgf·m, 2.4 Ibf·ft) 



BREA"'H"R PIPE 

JOINT 
GASKET 

JOINT NUTS 

EXHAUST 

FRAME/BODY PANELS/EXHAUST SYSTEM 

INSTALLATION 

MUFFLER 
GASKET BANO BOLTS 

Install the new joint gasket and muffler gasket. 

Install the muffler and exhaust pipe in the reverse 
order of removal by loosely tightening all fasteners. 

Tighten the joint nuts first, then tighten the mount
ing bolt and band bolts. 

Set th e breather pipe onto the stay and install the 
clip. 

TORQUE: 
M uffler band bolt: 23 N'm (2·3 kgf ·m, 17 Ibf·ft ) 

After installation, inspect the exhaust system for 
leaks. 

WASHERS MOUN1"ING BOLT 

COLLARS LEFT EN GINE SIDE COVER 

BOLT 

SOCKET BOLTS 
Install the left engine cover and collars by tightening L _________________ -' 
the bolt and socket bolts. 
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MAINTENANCE 

SERVICE INFORMATION 
GENERAL 
• Place the vehicle on a level ground before starting any work . 
• The exhaust contains poisonous carbon monoxide gas that may cause loss of consciousness and may lead to death. 

Run the engine in an open area or with an exhaust evacuation system in an enclosed area. 

SPECIFICATIONS 

3 

i oil 
or higher 

capacity 

i i 
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TORQUE VALUES 

Spark plug 
Valve adjusting screw lock nut 
Timing hole cap 
Engine oil drain bolt (crankcase and oil 
tank) 
Engine oil filter center bolt 
Front differential oil filler cap 
Front differential oil drain bolt 
Rear final gear case oil check bolt 
Rear final gear case oil filler cap 
Rear final gear case oil drain bolt 
Tie-rod lock nut 

Spark arrester bolt 
Front master cylinder reservoir cap screw 

22 N'm (2.2 kgf·m, 16Ibf.ft) 
17 N 'm (1.7 kgf·m, 13 fbf·h) 
10 N'm (1.0 kgf·m, 7 IbHt) 

25 N' m (2.5 kgf·m, 181bHt) 
18 N·m (1.8 kgf·m, 131bHt) 
12 N 'm (1.2 kgf·m, 9Ibf·ft) 
12 N'm (1.2 kgf·m, 9Ibf·ft) 
12 N'm (1.2 kgf·m, 9lbHt) 
12 N'm (1.2 kgf·m, 9lbf.ftl 
12 N 'm (1.2 kgf-m, 9Ibf.ft) 
54 N'm (S.S kgf·m , 40 Ibf.ft) 

12 N'm (1.2 kgf-m , 9 Ibf.ft) 
2 N'm (0.2 kgf·m, 1.4 Ibf.ft) 

MAINTENANCE 

Steering shaft side is left handed 
thread 
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MAINTENANCE 

MAINTENANCE SCHEDULE 
Perform the PRE·AIDE INSPECTION in the Owner's Manual at each scheduled maintenance period. 

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

~ FREQUENCY WHICHEVER ¢ INITIAL REGULAR REFER 

--- COMES MAINTENANCE MAINTENACE INTERVAL TO 

---------------
FIRST m; 100 600 1,200 PAGE 

.0, km 150 1,000 2,000 
ITEMS HOURS 20 100 200 

• FUEL LINE I 3-5 
• THROTIlE OPERATION I 3-5-
• CARBURETOR CHOKE I 3-6 

AIR- CLEANER NOTE 1 C C 3-6 
AIR CLEANER HOUSING DRAIN HOSE NOTE 2 I I 3-B 
SPARK PLUG I 3-9 

• VALVE CLEARANCE I I I 3-10 
ENGINE OIL 'OS R R R 3-12 

After '05 INITIAl _ 
lOa mi (150 km), 20 operating hours or 1 month: R 
REGULAR = 
every 600 mi (1,000 kml. 100 operating hours or 12 
months: A 

ENGINE OIL FILTER A R A 3-15 
• ENGINE IOLE SPEED I I I 3-15 

RADIATOR COOLANT NOTE 3 I I 3-16 
• COOLING SYSTEM NOTE 2 I I 3-16 

DRIVE SHAFT BOOTS I I 3-17 
REAR FINAL GEAR CASE OIL (R: Every I 3·18 
AND DIFFERENTIAL OIL 2 years) 

• BRAKE FLUID NOTE 3 I I 3-20 
• BRAKE SHOES WEAR NOTE 1 I 3-21 
• BRAKE PADS WEAR NOTE 1, 2 I 3-21 
• BRAKE LIGHT SWITCH I I I 3-21 

BRAKE SYSTEM I I I 3-22 
SKID PLATE, ENGINE GUARD I I 3-23 

• SUSPENSION I I 3-23 
• SPARK ARRESTER C C 3-24 
• ~~TS, BOLTS, FASTENERS I I 3-25 .. - WHEELSfTlRES I I I 3-25 
•• TIE-ROD AND JOINT BOOTS After '07 I I I 3-25 
•• STEERING SHAFT HOLDER BEARING I 3-26 
•• STEERING SYSTEM I 3-26 

" 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 frequently after riding In very wet or muddy conditions. 
3. Replace every 2 years. Replacement requires mechanical skill. 
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FUEL LINE 
Remove the seat (page 2-4). 
Remove the fuel tank cover (page 2-6). 

Turn over the rubber seat. 

Check the fuel tine for deterioration, damage or 
leakage. 

Replace the fuel line if necessary. 

THROTTLE OPERATION 
Check for any deterioration or damage to the throt
t le cable. Check the throttle lever for smooth opera
tion. 
Check the throttle opens and automatically closes in 
all steering positions. 

If the throttle lever does not return properly. lubri
cate the throttle cable and overhaul and lubricate 
the throttle housing. 
For cable lubrication: Disconnect the throttle cable 
at its upper end. Thoroughly lubricate the cable and 
its pivot point with a commercially available cable 
lubricant or a l ight weight oiL 

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

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

Measure the throttle lever freeplay at the tip of the 
throttle lever. 

THROTTLE LEVER FREEPLAV: 
3 - 8 mm (1/8 - 5116 inl 

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

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

Major adjustments are made with the lower 
adjuster. 

Remove the seat !page 2-4). 
Slide the rubber boot off the adjuster. Loosen the 
lock nut, turn the adjuster as required and tighten 
the lock nut. 

Recheck the throttle operation and install the seat 
(page 2-41. 

MAINTENANCE 

RUBBER BOOT 
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MAINTENANCE 

CARBURETOR CHOKE 
This model's choke system uses a fuel enriching cir
cuit controlled by a starting enrichment (SE) valve. 
The SE valve opens the enriching circuit via a cable 
when the choke knob is pulled up. 

Check for smooth choke knob operation and lubrj· 
cate the choke cable if required. 
Check the choke cable for fraying, kinking or other 
damage. 

AIR CLEANER 
Remove the seat (page 2·4). 

If tha vehicle IS 

used in dusty areas. Release the retaining clips from the air cleaner 
sandor snow, more housing cover and remove the cover. 

frequent 
inspectIOns are 

reqUired 

3-6 

Remove the air cleaner element retainer. 
loosen the air cleaner element band screw. 
Remove the air cleaner element assembly from the 
housing. 

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

Remove the clip and sub-air cleaner filter. 

CORE 

I. 

BAND~ 

ELEMENT 

1t1l:l1lill~~CLl P 

SUB-AIR 
CLEANER 
FILTER 



Remove the dust cover and clean it with com
pressed air if it is dirty. 

Install the dust cover in position. 

MAINTENANCE 

/ 

~ 
DUST COVER 

Wash the element and filter in non-flammable or ~===================~ 
high flash point solvent. 
Squeeze out the solvent thoroughly, and allow the 
element and filter to dry. 

Apply approximately 20 9 (0.7 oz) of Pro Honda 
Foam Filter Oil or equivalent oil from the inside of 
the element. 
Place the element into a plastic bag and spread the 
oil evenly by hand. 

Install the clip and sub-air cleaner filter. 

Install the element core into the air cleaner element 
properly. 

Failure fa properly Instal l the element band onto the air cleaner ele
lighten the band men! and the element assembly over the connect

screw Will allow the ing hose. 
air cleaner elemenr 

to fal/ off and 
engrne damage 

could r6$ull 

Wash Squeeze out 

PRO HONDA FOAM FILTER OIL 

PLASTIC BAG 

ElEMENT 

ff!-il!:Q_~"';ClIP 

SUB-AIR 
) CLEANER 

FILTER 
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MAINTENANCE 
Tighten the air cleaner element band screw. 
Install the air cleaner element retainer. 

The 'FRONT" mark Install the air cleaner housing cover w hile aligning 
of rhe cover should its tab with the air cleaner element end. 

be faced ro 
forward. 

Secure the ai r cleaner housing cover with the retain
ing clips. 

Instal l the seat ~page 2-4). 

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

If ttle vehICle IS Install the drain hose. 
used In Ioery wet or 
muddy conditionS, 

more frequenr 
InspeCflons are 

reqUired 
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SPARK PLUG 
REMOVAL 

Clean around tha 
spark plug base 

with compressed 
air before 

remoVIng. and be 
sure that no debrrs 
IS allowed to emBr 

the combustion 
chamber. 

Remove the seat (page 2·4). 

loosen the band screw and remove the trim clip 
and resonance chamber. 

Roll up the rubber seat. 

Disconnect the spark plug cap and clean around the 
spark plug base with compressed air. 

Remove the spark plug and inspect or replace as 
described in the maintenance schedule (page 3-4). 

INSPECTION 
Check the following and replace if necessary (rec
ommended spark plug: page 3-2) 

• Insulator for damage 
• Electrodes for wear 
• Burning condition, coloration 

This motorcycle 's If the electrodes is contaminated with accumulated 
spark plug has an objects or dirt, replace the spark plug. 

iridium center 
electrode Replace 

the spark plug " the 
electrode IS 

conrsmlnarBd. 

Atways use 
specdlBd spark 

plugs on thIs 
motorcycle 

Replace the plug if the center electrode is rounded 
as shown in the illustration. 

SPECIFIED SPARK PLUG: 
Standard: IJR7A9 (NGK), VX22BC (DENSO) 
For cold climate (below 5°C/41 c F): 

IJR6A9 (NGK), VX20BC (DENSO) 

MAINTENANCE 

ROUNDED ELECTRODE 

r 
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MAINTENANCE 
Toprsvenl 

damaglflg the 
Iridium center 

electrode. use 8 
WlfS rype {seier 

gauge /0 check the 

'P'"'' DI"" 081>. Do nor adjusflhe 
spark plug gap. If 
tile gap IS out of 

speClf~tlon. 

replace 1/ with 8 
new one 

To prevent damage 
/0 the cylinder 

head, hand-lighten 
the spark plug 
before uSing 8 

wrench to lighten 
/0 the specified 

torque 

Check the gap between the center and side elec
trodes with a wire type feeter gauge. 

Make sure that the ~ 1.0 mm (0.04 in) plug gauge 
does not insert between the gap. 

If the gauge can be inserted into the gap, replace the 
plug with a new one. 

INSTALLATION 
Install the spark plug in the cyl inder head and hand 
tighten, then torque to specification. 

TORQUE: 22 N'm (2.2 kgf·m, 16 Ibf.ft) 

Install the removed parts in the reverse order of 
removal. 

VALVE CLEARANCE 
Inspect and ad/lJst 

the valve clearance 
whIle the engine 1$ 

cold (below 35~C/ 
9S"F), 

Remove recoil starter cover (page 2-4). 

Remove the fuel tank heat guard (page 8-6). 

Remove the timing hole ca p. 

. r.2 I .d-

j i j i 

!f~"NG HOLE CAP 

Remove the bolts, intake and exhaust valve adjust- ~i~~~~~~~i~~i. 
ing hole ca ps. I 
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When checking the 
clearance, slide the 

feeler gauge from 
thlt center toward 

the outside. 

Rotate the crankshaft using the recoil starter knob 
and al ign the HI" mark on the flywheel with the 
index mark on the alternator cover. 
Make sure the piston is at TDe (Top Dead Center) on 
the compression stroke . 
This posit ion can be obtained by confi rming that 
there is slack in the rocker arm. If there is no slack, it 
is because the piston is moving th rough the exhaust 
stroke to TDe. Rotate the crankshaft one full turn 
and match up the "T" mark again. 

Check the clearance of each valve by inserting a 
feeler gauge between the adjusting screw and valve 
stem. 

VALVE CLEARANCES: 
IN: 0.15 mm (0.006 in) 
EX: 0.23 mm (0.009 in) 

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

Hold the adjusting screw and tighten the lock nut to 
the specified torque. 

TORQUE: 17 N·m (1 .7 kgf·m , 13 Ibf.ft) 

After t ightening the lock nut, recheck t he valve 
clearance. 

Coat new O-rings w ith engine oil and install them 
into the grooves in the tappet adjusting hole caps. 

install the tappet adjusting hole caps . 

MAINTENANCE 

'T " MARK 

INDEX MARK 
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MAINTENANCE 
Install and tighten the bolts to the specified torque. 

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

Install the timing hole cap and tighten it to the spec
ified torque. 

TORQUE: 10 N'm (1.0 kgf·m , 7 Ibf.ft) 

Install the fuel tank heat guard (page 8-6), 

Install the recoil starter cover (page 2-4). 

ENGINE OIL 
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lEVEL CHECK 
• Check the oil level after starting the engine and 

allowing the oil to circulate through the engine 
thoroughly. It is especially important on a dry 
sump engine, due to the comparatively large vol
ume of oil. 

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

• Before checking the oil level, remove the dipstick 
and wipe it clean, insert the dipstick without 
screwing it in, then remove the dipstick and 
check the oil level at the tip mark. 

Place the vehicle on a level ground. 
Start the engine and let it idle for 5 minutes. 
If the ai r temperature is below 10" C !50" F). 
Let the engine idle for an additional 5 minutes (a 
total of 10 minutes). 
Stop the engine and wait 2·3 minutes. 
Remove the dipst ick and wipe it clean. 
Check the oil level by inserting the dipstick into the 
oil tank without screwing it in. 



The oil tank contains a sufficient amount of oil if the 
oil level is between the upper and lower level marks 
on the dipstick. 

If the oil level is near or below the lower level mark, 
remove the oil filler cap and add the recommended 
engine oil up to the u pper level mark. 

RECOMMENDED ENGINE Oil: 
Pro Honda GN4 4-stroke 011 or equivalent motor 
oil 
API service class ification: SG or higher 
JASO T 903 standard: MA 
Viscosity: SAE 10W-30 

Other viscosi ties shown in the chart may be used 
when the average temperature in your riding area is 
with in the indicated range. 

Reinstall the oil filler cap and dipstick. 

Oil level che<:k when engine is running 

NOTE: 
• The oil pump adjusts the oil level so that the oil 

tank is always kept at the proper level. If this 
check shows otherwise, some portion of the 
lubrication system is not working property . 

• 00 nOI check the oit level immediately after the 
engine has been operated at high speeds. Make 
sure that vehicle is on firm level ground while 
idl ing. Allow the engine to idle for few minutes to 
stabilize th e oille .... els. 

The oille .... el i s correct if the oil is above the stepped 
end line of the dipstick. 

MAINTENANCE 

DIPSTICK UPPER LEVE L 

LOWER LEVEL TIP MARK 

OIL VISCOSITY 
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MAINTENANCE 
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OIL CHANGE 
NOTE: 
• Pour the engine oil after replacing the oil filter 

(page 3-15) . 
• Change the oil wi th the engine warm to assu re 

complete and rapid draining. 

Start the engine and let it idle for few m inutes. 
SlOp the engine and remove the oil fi ller cap. 

Remove the oil drain bolt and drain the engine oil. 

After draining the oil completely, install the drain 
bolt with a new sealing washer and tighten it. 

TORQUE: 25 N'm (2.5 kgf·m, 18 Ibf.ft) 

Pour the recommended engine oil (page 3-13) into 
the oil tank up to the upper level mark on the dip
stick. 

ENGINE OIL CAPACITY: 
4.4 liters 14.7 US qt. 3.9 Imp qt) after draining 
4.6 liters (4.9 US qt, 4 .0 Imp qt) after draining/ fil . 
ter change 
5.2 liters (5 .5 US qt, 4.6 Imp qt) after disassembly 

Install the oil filler cap. 

Check the oil level (page 3-12). 

After oil change, be sure to reset the maintenance 
indicator (See Owner's manual) 

Make sure there are no oil leakage. 

DRAIN BOL T/SEALING WAS HER 



ENGINE OIL FILTER 
Drain the engine oil (page 3-14). 

Remove the engine guard (page 2·5). 

Remove the oil filter center bolt, cover, spring. 
washer and oil filter. 
Remove the O-rings from the oil filter cove r and 
center bolt. 

Coat new O-rings w ith engine oil and install them 
into the grooves in the oil filter cover and center 
bolt. 

Inslall a new oil filter. 
Install the washer, spring . cover and center bolt. 
Tighten the center bolt while holding the oil filter 
cover by hand. 

TORQUE: 18 N'm (l.B kgf·m, 13 IbHt) 

Fill the oil tank with the recommended engine oil 
(page 3·14). 

ENGINE IDLE SPEED 
• Inspect and adjust idle speed aher alt other 

engine maintenance items have been performed 
and are within specifications . 

• The engine must be warm for accurate adjust
ment. Ten minutes of stop-and-go riding is suffi
cient. 

Connect a tachometer. 
Warm up the engine, shift the transmission into 
neutral and place the vehicle on a level surface. 
Check the idle speed. 

IDLE SPEED: 1,400 ± 100 rpm (min·' ) 

If the adjustment is necessary, remove the recoil 
starter cover (page 2-4). 

Adjust the idle speed by turning the throttle stop 
adjusting knob as required. 

Remove the tachometer and install the removed 
parts. 

~ OIL FILTER .... 

SPRING 

MAINTENANCE 

~' O-RING 

CENTER BOLT 

3-15 



MAINTENANCE 

RADIATOR COOLANT 
Check the coolant level of the reserve tank with the ,------------r------, 
engine running at normal operating temperature. UPPER lEVEL LINE 
The level should be between the · UPPER" and 
"LOWER" level Jines with the vehicle upright on a 
level surface. 

If the level is low, remove the reserve tank cap, and 
fill the lank to the "UPPER" level line with a 1:1 mix
ture of distilled water and antifreeze (coolant prepa
ration: page 6-5). 

RECOMMENDED ANTIFREEZE: 
Pro Honda HP coolant or an equivalent high qual
ity ethylene glycol antifreeze containing silicate
free corrosion inhibitors 

I NOTICE I 
Using coo/ant with silica te corrosion inhibitors may 
cause premature wear of water pump seals or 
blockage of radiator passages. Using tap water may 
cause engine damage. 

/ 

LOWER LEVEL LINE RESERVE TANK 
" 

Check to see if there are any coolant leaks when the ,---------------- --, 
coolant level decreases very rapidly. 

If reserve tank becomes completely empty, there is 
a possibitity of air getting into the cooling system. 
Be sure to remove aU air from the cooling system 
(page 6-6J. 

COOLING SYSTEM 

3-16 

Remove the front fender (page 2-11). 

Check for any coolant leakage from the water pump, 
wate r hoses (radiato r and by-pass hoses) and hose 
joints. 
Check the water hoses for cracks or deterioration 
and replace if necessary. 
Check that aU hose clamps are tight. 

RESERVE TANK CAP 



Remove the trim clips, radiator side plates and radi
alor grille plate. 

Check the radiator air passage for clogging or dam
age. 
Straighten bent fins with a small, flat blade screw· 
driver and remove insects, mud or other obstruc· 
tions with compressed air or low pressure water. 
Replace the radiator if the air flow is restricted over 
more than 20% of the radiating surface. 

Installation is in the reverse order of removal. 

Install the front fender (page 2·11). 

DRIVE SHAFT BOOTS 
Check the drive shaft boots for cuts or other dam· 
age. 

If the boot is damaged, replace it (page 17·7). 

MAINTENANCE 

DRIVE SHAFT BOOTS 
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MAINTENANCE 

REAR FINAL GEAR CASE OIL AND 
DIFFERENTIAL OIL 

3-18 

FINAL GEAR CASE OIL 
lEVEL CHECK 

Place the vehicle on a level surface. 

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

Check for leakage if there is no oil flow. 

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

RECOMMENDED OIL: HVpoid gea r oil SAE #80 

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

TORQUE: 12 N 'm (1 .2 kgf·m, 9 Ibf.ft) 

Coat a new O·ring with grease and install it into the 
oil filler cap groove. 

Install the oil filler cap and tighten it to the specified 
torque. 

TORQUE: 12 N·m (1 .2 kgf·m , 9 Ibf.ft) 

Oil CHECK BOLT 



OIL CHANGE 

Place the vehicle on a level surface. 

Remove the oil filler cap and drain boll to drain the 
oil. 
When the oil is completely drained, install the drain 
bolt with a new sealing washer. 
Tighten the drain bolt to the specified torque. 

TORQUE: 12 N'm (1.2 kgf·m . 9lbf·ftl 

Fill the final gear case with the recommended oil 
~page 3-18). 

OIL CAPACITY: 
75 em' (2.5 US OZ, 2.6 Imp oz) at draining 
100 em' (3.4 US OZ, 3.5 Imp oz) at disassembly 

InSlall the oil filler cap with a new O-ring (page 3-
18). 

DIFFERENTIAL OIL 
lEVEL CHECK 

Place the vehicle on a level surface. 

Remove the oil filler cap. 

Check that the oil level is up to the lower edge of the 
oil filler hole. 

Check for leaks if the oil level is low. 

Pour the oit through the f ill er hole until it reaches 
the lower edge of the hole. 

RECOMMENDED OIL: Hypoid gear oil SAE #80 

Coat a new O-ring w ith grease and install it into the 
oil filler cap groove. 

Install the oil filler cap and tighten it to the specified 
torque . 

TORQUE: 12 N·m (1.2 kgf.m. 9 IbUt) 

MAINTENANCE 
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MAINTENANCE 

OIL CHANGE 

Place the vehicle on a level surface. 

Remove the oil filler cap and drain bolt to drain the 
oil. 
When the oil is completely drained, install the drain 
bolt with a new sealing washer. 

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

Fill the differential case with the recommended oil 
(page 3-19). 

Oil CAPACITY: 
185 em' (6.3 US OZ, 6.5 Imp oz) at draining 
230 em' (7.8 US OZ, 8.1 Imp oz) at disassembly 

Install the oil filler cap with a new O-r ing (page 3-
19). 

BRAKE FLUID 
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• Do not mix different types of fluid, as they are 
not compatible with each other. 

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

I NOTICE I 
Spilled fluid can damage painted, plastic or rubber 
parts. Place 8 rag over fhese pans whenever the 
system is s8lViced. 

FRONT BRAKE 
Turn the handlebar to the left side so that the reser
voir is level and check the brake fluid level through 
the sight glass. 

If the level is near the -LOWER- level mark, check 
the brake pads wear (page 3-21). 

Check the brake system for leakage (page 3-22). 

If they are OK and the fluid level is near the 
~LOWEW level mark, remove the screws, reservoir 
cap, set plate and diaphragm and fill the reservoir 
with DOT 4 brake fluid from a sealed container to 
the casting ledge. 

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

TORQUE: 2 N·m (0.2 kgf·m, 1.4Ibf.ft) 



BRAKE SHOES WEAR 
INSPECTION 
Replace the brake shoes if the indicator plate aligns 
with the brake panel reference mark when the rea r 
brake lever or pedal is applied. 

BRAKE PADS WEAR 
INSPECTION 
Check the brake pads for wear. 
Replace the brake pads if the indicator aligns with 
reference mark. 

Refer to page 16-13 for brake pads replacement. 

BRAKE LIGHT SWITCH 
INSPECTION 
• Adjust the rear brake light switch after adjusting 

the brake pedal freeplay . 
• The front brake light switch can not be adjusted. 

MAINTENANCE 

Check that the brake light comes on just prior to the .--------- -----------, 
brake actually being engaged. 
If the light fails to come on, adjust the switch so that 
the light comes on at the proper time. 
Hold the switch body and turn the adjusting nut. Do 
nol turn the switch body. 

REAR BRAKE I 
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MAINTENANCE 

BRAKE SYSTEM 
FRONT BRAKE 
Inspect the brake hoses, pipes and fittings for deteri
oration, cracks and signs of leakage. Tighten any 
loose fittings. 

Replace hoses and fittings as required. 

REAR BRAKE 
BRAKE LEVER 

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

For cable lubrication: Disconnect the brake cables at 
the brake lever or pedal ends. 
Thoroughly lubricate the cables and thei r pivot 
points with commercially available cable lubricant. 

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

FREEPLAY: 15 - 20 mm 19/ 16 - 13/16 in) 

Make sure the cut- Adjustments should be made with the upper adjust
our In the 8djusflllg ing nut at the rear brake arm. 

nut is sealed on the 
brake arm JOlm 
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BRAKE PEDAL 

Measure the brake pedal freeplay at the end of the 
brake pedal and adjust as required . 

BRAKEPEDAL FREEPLAY; 
15 - 20 mm (9/16 - 13/ 16 in) 

-AO 

MAINTENANCE 

15-20mm "==-1&16_;7 
t' 

BRAKE PEDAL 

Milke sure Ihe cu/- Adjust the rear brake pedal freeplay by turning the 
out m the ad;ustmg lower adjusting nut at the rear brake arm. 

nul lS sealed on Ihe 
brake arm JOint. 

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

Tighten any loose fasteners. Replace the skid plates 
and engine guard as required. 

SUSPENSION 
FRONT SUSPENSION INSPECTION 

Loose, worn Of Check the action of the front and rear shock absorb
damaged ers by compressing them several times. 

suspenslOfl pans Check the entire shock absorber assembly for signs 
Impair vahlCle of leaks, damage or loose fasteners. 

stabtlity 8nd con/fol 

FRONT: 

ENGINE GUARD 
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MAINTENANCE 

REAR SUSPENSION INSPECTION 
Replace damaged components which cannot be 
repaired. 

Tighten all nuts and boils. 

SWINGARM BEARINGS INSPECTION 
Raise the rear wheels off the ground by placing a 
jack or block under the engine. 

Check for worn swingarm pivot bearings by grab
bing the rear axle housings and attempting to move 
the swingarm side to side. 
Replace the pivot bearings if any looseness is noted 
(page 15-9). 

SPARK ARRESTER 
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Remove the three bolts and the spark arrester with 
the gasket. 

Use a brush to remove carbon deposits from the 
screen mesh, being careful not to damage the 
screen mesh. 
The screen mesh must be free of breaks and holes. 
Replace the spark arrester if necessary. 

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

TORQUE: 12 N·m (1.2 kgf·m, 9 Ibf.ft) 

BOLTS SPARK ARRESTER 



NUTS, BOLTS, FASTENERS 
Check that all chassis nuts and bolts are tightened to 
their correct torque values (page 1-15). 
Check that all cotter pins, safety cl ips, hose clamps 
and cable stays are in place and properly secured. 

WHEELS/TIRES 
Tire pressure Check the tire pressure with the tire pressure gauge. 

should be cheded 
when rhe 1"65 are RECOMMENDED TIRE PRESSURE ('05 - '01): 

cold Front: Standard: 25 kPa (0.25 kgf/cmZ
, 3.6 psi) 

Minimum: 22 kPa (0.22 kgf/ crnZ
, 3.2 psi) 

Maximum: 28 kPa (0.28 kgf/ cmZ, 4.0 psi) 
With cargo: 25 kPa (0.25 kgf/cmZ, 3.6 psI) 

Rear: Standard: 25 kPa (0.25 kgf/cml, 3.6 psi) 
Minimum: 22 kPa (0.22 kgflcmZ, 3.2 psi) 
Maximum: 28 kPa (0.28 kgflcm2, 4.0 psi) 
With cargo: 25 kPa (0.25 kgf/cmz, 3.6 psi) 

RECOMMENDED TIRE PRESSURE 
(After '07 except EPS): 

Front: 25 kPa (0.25 kgflcm2, 3.6 psi) 
Rear: 25 kPa (0.25 kgflcm2

, 3.6 psi) 

RECOMMENDED TIRE PRESSURE (EPS only) : 
Front: 32.5 kPa (0.33 kgf/ cm2, 4.7 psi) 
Rear: 25 kPa (0.25 kgf/cm 2, 3.6 psi ) 

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

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

MINIMUM TREAD DEPTH (Front/ rear): 
4 .0 mm (0.16 in) 

Raise the wheel off the ground and check the hub or 
knuckle bearings for excessive play or abnormal 
noise. 

TIE-ROD AND JOINT BOOTS (After '07) 
Check the t ie-rod joint nuts for looseness. 
Check the ball joint boots of the tie-rod for tears or 
other damage. 
Check for looseness of the tie-rod ball joints or bear
ings by grabbing each front wheel side to side with 
the wheels on the ground. 

If any looseness is noted, inspect the following. 

- Tie-rod (page 14-42) 
- Hub or knuckle bearing (page 14-23) 

MAINTENANCE 

JOINT BOOTS 
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MAINTENANCE 

STEERING SHAFT HOLDER BEARING 
Make sure the Raise the front wheels off the ground and support 
cables do nor the vehicle. 

mterfere WIth the Check thaI the handlebar moves freely from side to 
rotallon of the side. 

handlebar. If the handlebar moves unevenly, binds, or has hori 
zontal movement, inspect the steering shaft holder 
bushing and bearing (page 14-28). 

EPS mode/only- Remove the floor jack or other safety support tool. 
Compare the required steering force with the 
engine running and with the engine stopped . 
If the required steering force is the same, check the 
EPS system (page 25-81. 

If the handlebar moves unevenly, binds, or has hori
zontal or vertical movement, inspect the steering 
shaft holder bushing and bearing (page 14-28). 

STEERING SYSTEM 
Place the vehicle on a level ground with the front 
wheels facing straight ahead. 
Mark the centers of the tires with chalk to indicate 
the axle center height. 

Align the gauge with the marks on the tires as 
shown. 

TOE-GAUGE 

Slowly move the vehicle back until the wheels have ~======---::==========~ 

3·26 

turned 180- so the marks on the tires are aligned 
with the gauge height on the rear side. 

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

Toe-out: 30 ± 15 mm (1 - 3/ 16 ±9/ 16 in) 

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

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

FRONT __ , 

.... REAR 



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

TORQUE: 54 N'm !5.5 kgf·m, 40 Ibf.ft) 

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

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

After '06.' Using a 22 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 (5.5 kgf·m, 40 Ibf·ft) 

After tightening the lock nuts, rotate the tie-rods to 
make sure the ball joints have operate property 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. 

MAINTENANCE 

TIE-ROD END 

/ 
LOCK NUT 

Left side shown: 
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SIDE 
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LUBRICATION SYSTEM 

LUBRICATION SYSTEM DIAGRAM 
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LUBRICATION SYSTEM 

SERVICE INFORMATION 
GENERAL 

ACAUTION 
Used engine oil may cause skin cancer if repeatedly left in contact wi th 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 oi l. 

• This section covers service of the oil pump and oil caoler. 
• For oil level check, oil change and filter replacement, refer to page 3·12. 
• The service procedures in this section can be performed with the engine oil drained. 
• The service procedures in this section can be performed with the engine installed in the frame. 
• When removing and installing the oll pump. use care not to allow dust or dirt to enter the engine. 
• If any portion of the oi l 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 that there are no oil leaks and that oil pressure is 

correct. 

SPECIFICATIONS 
"" _____ --.-. Unit: mm (in) 

--" 'T"'E"'M;-----------,------.S"T"'A"'N""'DARD SERVICE LIMIT 

Engine oil capacity I-Ax;;ft~'~' ~d~'a~;~n;~n~g""o;;;c_-__.,,4.4 li ters (4.7 US qt, 3.9 Imp qt) 
After drainingtfilter 4.6 liters (4.9 US qt. 4.0 Imp qt) 
change 
After disassembly 

Recommended engine oil 

Oil pressure 800 C{176° F) At 1,400 rpm (min) 
At 5,000 rpm (min 1) 

Oil pump rotor Tip clearance 
Body clearance 
Side clearance 

TORQUE VALUES 

Oil gallery sealing bolt (front crankcase cover) 
Engine oil temperature (EOT) sensor 

5.2 liters (5.5 US qt, 4.6 Imp qt) 
Pro Honda GN4 4-stroke oil or equiva-
lent motor oil 
API service classification: SG or Higher 
JASO T 903 standard: MA 
Viscosity: SAE lOW-3~ 

Above 150 kPa (1.5 kgflcm, 22 psi) 
Above 800 kPa (8.2 kgf/cm , 116 psi) -
0.15 (0.006) 
0.12 0.22 (0.005 0.009) 
0.02 0.09 (0.001 0.004) 

34 N'm (3.5 kgf.m, 25 Ibf·ft) 
18 N'm (1.8 kgf·m, 13 Ibl-h ) 

-
-

, 
- , 

0.20 (0.008) 
0.25 (0.010) 
0.11 !O.O04)~ 
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LUBRICATION SYSTEM 

TOOLS 

Oil pressure gauge 
07YAJ-0010100 

Not available in U.S.A. 

Pressure gauge attachment 
07KPJ·VD60100 

or 07KPJ-VD601OA (U.S.A. only) 

4-4 

Oil pressure gauge 
Q7YAJ-0010300 

Not available in U.S.A. 

Oil pressure gauge, 0 - 160 psi 
07ZMJ-HN2Al00 

U.S.A. only 

Pressure gauge hose 
07FPJ·7520100 

Not available in U.S.A. 



lUBRICATION SYSTEM 

TROUBLESHOOTING 
01118'0'81 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 strainer or filter 
• Faulty oil pump 
• Internal oil leak 
• Incorrect oil being used 

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

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

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

Oil emulsification 
• Blown cylinder head gasket 
• Entry of water 
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LUBRICATION SYSTEM 

OIL PRESSURE CHECK 
PRESSURE INSPECTION 

Check the oil level and add the recommended oil if 1~~~~~IT~1[;~~~I'I.''''''=3! 
necessary (page 3-12). Also, check the engine and 
oil line fo r external oil leak before checking the oil 
pressu re. 

Clean around Ihe Remove the oil gallery sealing bolt and washer on 
sealmg boll With the leh side of the front crankcase cover. 
compressed air 

bef«e removmg 
the boll and be 

sure !hal no dm IS 

allowed to eme! the 
ollQ8l/ery 

Connect an oil pressure gauge attachment and 
gauge to the oil gallery hole. 

TOOLS: 
Oil pressure gauge 
(for 1.400 rpm (min" )) 
Oil pressure gauge 
(for 5,000 rpm (min" ll 
Pressure gauge hose 
Pressure gauge attachment 

U.S.A. only: 

01YAJ·0010100 

07YAJ·0010300 
07FPJ·7520100 
07KPJ·VD60100 

07ZMJ·HN2A 100 Oil pressure gauge, 0 - 160 psi 
Adapter, 10 x 1.25 mm 07KPJ·VD6010A HOSE ATIACHMENT L-__________ ~~~ 
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Start the engine and check the oil pressure at each 
engine rpm (min 1). 

Oil PRESSURE ( S o<' C/ 176~ FI : 

Above 150 kPa (1 .5 kgf/cm2, 22 psi) 
at 1,400 rpm (min' l ) 

Above SOO kPa (S.2 kgf/ cm:, 116 psi) 
at 5,000 rpm (min·1 ) 

Stop the engine. 

If the pressure is abnormal, check the pressure 
check valve in the front crankcase cover (page 4-7). 
If it is OK, inspect the lubrication system. 

Clean the sealing bolt threads and install it with a 
new sealing washer. 

TORQUE: 34 N'm (3.5 kgf·m , 25 Ibf.ft) 



CHECK VALVE INSPECTION 
Remove the oil gallery sealing bolt and washer on 
the right side of the front crankcase cover. 

Remove the valve spring and check valve. 
Check the valve for wear, sticking or other damage. 
Check the spring for fatigue or damage. 

Install the check valve and spring. 
Clean the sealing bolt threads and install it with a 
new sealing washer. 

TORQUE: 34 N 'm (3.5 kgf·m. 25 Ibf·tt) 

OIL COOLER 
INSPECTION 
Remove the radiator grille plate (page 3-16), 

Check the oil cooler pipe joints and seams for leaks. 
Check the oil cooler air passage for clogging or 
damage. 
Straighten bent fins with a small, flat blade screw
driver and remove insects, mud or other obstruc
tions with compressed air or low pressure water. 

REMOVAL 
Remove the front fender (page 2-11). 

Remove the six clips and the radiator grille. 

Remove the oil cooler pipe joint bolts and joints 
from the oil cooler. 
Remove the O-rings. 

LUBRICATION SYSTEM 

SPRING 
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LUBRICATION SYSTEM 

Remove the four bolts and the oil cooler from the 
radiator. 

INSTALLATION 
Install the oil cooler onto the radiator and tighten 
the four bolts securely. 

Coat new O-rings with engine oil and instal l them 
onto the oil cooler pipe joints. 
Install the pipe joints onto the oil cooler. 

Install the removed parts in the reverse order of 
removal. 

• Check the oil level and add the recommended 
engine oil if the level is low (page 3-12). 

OIL STRAINER 
CLEANING 
FOR FEED PUMP: 

4-8 

Remove the front mud guard (page 2-8) and inner 
fender (page 2-9). 

Disconnect the engine oil temperature (EOT) sensor 
connector and remove the EOT sensor. 

Remove the bolts and oil pipes from the oil tank. 



Remove the five bolts and oil tank. 
Remove the a ·rings and collar. 

Remove the five bolts from the front oil tank. 

LUBRICATION SYSTEM 

OIL 

FRONT Oil TANK 

Remove the seven bolts and remove the rear oil 
tank from the front oil tank. REAR I TANK 

Remove the oil strainer screen from the front oil 
tank. 
Clean the strainer screen thoroughly and reinstall it 

OIL STFIA"'EASCAEEN 

4-9 



LUBRICATION SYSTEM 

Apply sealant to the mating surface of the front oil 
tank. 
Coal a new O-ring with engine oil and install it onto 
the plate on the rear oil tank. 

111 
, a ·RING 

Install the rear oil tank onto the front oil tank, and 
tighten the seven bolts securely. REAR OIL TANK 

4-10 

Install the five bolts and tighten them securely. 

Install the joint collar into the front crankcase cover. 
Coat new O-rings with oil and install them onto the 
collar and into the crankcase cover groove. 

BOLTS 

FRONT Oil TANK 

BOLTS 



Install the oil tank onto the front crankcase cover 
and tighten the five bolts securely. 

Coat new O-rings with oil and install them onto the 
oil pipes. 
Install t he oil pipes into the oil tank and tighten the 
bolts securely. 

Install the engine oil temperature IEOT) sensor with 
a new sealing washer and tighten it. 

TORQUE: 18 N-m {l .B kgf-m , 13 Ibf.ftl 

Connect the EDT sensor connector. 

Install the inner fender (page 2-9) and front mud 
guard (page 2-8), 

FOR SCAVENGE PUMPS: 

Remove the rear crankcase cover (page 12·6). 

Remove the bolt and oil strainer for the sub-scav
enge pump. 

LUBRICATION SYSTEM 

OIL TANK 

I all PIPE BOLT 

Oil STRAINER (SUB-SCAVENGE) -
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LUBRICATION SYSTEM 

OIL PUMP 

4-12 

Remove the bolt and oil strainer screen for the main 
scavenge pump. 

Clean the oil strainer and screen thoroughly. 

Install the oil strainer screen and tighten the bolt 
securely_ 

Coat a new O-ring with oil and install it onto the oil 
strainer. 
Install the oil strainer and tighten the bolt securely. 

REMOVAL 
Separate the crankcases (page 13-8). 

Remove the five bolts (goldl and oil pump from the 
front crankcase. 

:11 '1 O-RING -
QILPUMP 



Remove the O-rings. 

DISASSEMBLY 
Or/ pump body C Remove the three bolts and oil pump body C. 

may pop our by the 
spnng force. 

Remove the spring seat, spring and relief valve. 

Check the valve for wear, sticking or other damage. 
Check the spring for fatigue or damage. 

Remove outer, inner rotors C and drive pin. 
Remove the oil pump spacer. 

Remove outer, inner rotors B and drive pin. 
Remove the dowel pins. DRIVE PIN 

LUBRICATION SYSTEM 

TS 

BODYC 

SPRING SEAT/SPRING 

~~~~ROTC)RSC 

DOWEl PIN 
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LUBRICATION SYSTEM 

4-14 

Separate oil pump bodies A and B. 
Remove the outer, inner rotors A. drive pin and 
pump shaft. 

Clean the all disassembled parts thoroughly. 

INSPECTION 
Temporarily assemble each inner rotor, outer rotor 
and drive pin onto the pump shaft, and install them 
into each pump body individually. 

Measure the rotor tip clearance. 

SERVICE liMIT: 0.20 mm (0.008 in) 

Measure the pump body clearance. 

SERVICE LIMIT: 0.25 mm (0,010 in ) 

Measure the pump side clea rance. 

SERVICE LIMIT: 0.'1 mm (0.004 in) 

PUMP BODY A 



LUBRICATION SYSTEM 

ASSEMBLY 
Dip all parts in clean engine oil. 

OUTER ROTORS A 

RELIEF VALVE PUMP BODY 8 

PUMP SHAFT 
SPRING 

SPRING SEAT 

PUMP BODye 

INNER ROTORS B 

OUTE A ROTORS B 

INNER ROTORS C 

OUTER ROTORS C 

Install the pump shaft into pump body A with the 
threaded hole end facing toward pump body A. 
Install inner rotor A onto the shaft with the drive pin 
grooves facing Qut. 
Install outer rotor A. 
Install the drive pin into the pump shaft hole and set 
the drive pin in the inner rotor grooves. 
Install pump body B. 

PUMP BODYA 

PIN 

PUMP BODY A 

Do\~ElPIN 

INNER A 

PUMP SHAFT 

B 

=;.;..;;;=_ -:,~[lRIV;ER PIN 

Install the two dowel pins. 
Install the drive pin and inner rotor B. aligning the DRIVER PIN 
pin grooves with the drive pin . 
Install outer rotor B. 

DOWEl PIN INNER 

DQWElPIN 
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LUBRICATION SYSTEM 

4-16 

Install the pump spacer. 

Install the drive pin and inner rotor C, aligning the 
pin grooves with the drive pin. 

Install outer rotor C. 

Install the relief valve, spring and spring seat. 

Install the pump body C and tighten the three bolts. 

INSTALLATION 
Coat new O-rings with oil and install it into the 
grooves in the front crankcase. 

DRIVE PIN INNEA ROTOR C 

BOLTS 



Install the oil pump onto the front crankcase and 
tighten the five bolts securely. 

Assemble the crankcases (page 13-16). 

LUBRICATION SYSTEM 
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FUEl SYSTEM 

SYSTEM COMPONENTS 

2.3 N'm (0.2 kgf·m, 1.7 Ibf.ft) 
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SERVICE INFORMATION 
GENERAL 

FUEL SYSTEM 

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

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

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

• After removing the carbu reto r, cover the intake port of the cylinder head with shop towel to prevent any foreign mate
rial from dropping into the engine. 

• When disassembling the fuel system parts, note the location of the O-rings. Replace them with new ones on reassem
bly. 

• If the throttle cable was disconnected, perform the initial setti ng (page 24-6) after all carbureto r adjustments have been 
completed. 

• If the vehicle is to be slored for more than one month, drain the float chamber. Fuel left in the float chamber may cause 
clogged jets, resulting in hard starting or poor drive-ability. 

• See page 22-1 1 for carburetor heater inspection. 
• See page 24-40 for th rottle position senso r inspection and replacement. 

SPECIFICATIONS 

ITEM 
Carburetor identification number 

Main jet 
Slow jet 
Pilot screw opening 
Float level 
Idle speed 
Throttle lever freeplay 

TORQUE VALUES 

Carburetor insu lator band screw 
Starter enrichment (Se) valve nut 
Throttle drum cover screw 

TOOL 

Carburetor float level gauge 
07401-0010000 

A. CM type 
U type 

4 N'm (0.4 kgf·m, 2.9 Ibf·ft) 
2.3 N'm (O.2 kgf·m, 1.7 Ibf.ft ) 
1.5 N'm (0.2 kgf·m, 1.1 Ibf·ft) 

Pilot screw wrench 
07KMA·MN90101 

or 07KMA-MN9A 100 (U.S.A. only) 

SPECIFICATIONS 
VE6AE 
VE6AF 
# 162 
#45 

See page 5-19 
15.9 mm (0.63 in) 

1.400 ± 100 rpm (min' ) 
3 8 mm (1/8 - 5/16 in) 
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FUELSVSTEM 

TROUBLESHOOTING 
Engine cranks but won't sta rt 
• No fuel in lank 
• No fuel to carburetor 

- Clogged fuel strainer 
- Clogged fuellins 
- Clogged fuel tank breather hose 
- Misadjusted fuel level 

• Too much fuel getting to the engine 
- Clogged ai r cleaner 
- flooded ca rburetor 

• Intake air leak 
• Contaminated/deteriorated fuel 

- Clogged jets 
• Clogged starting enrichment (SE) valve circuit 
• Improper choke operation 
• Improper throttle operation 
• No spark at plug (faulty ignition system - (page 20-4)) 

Lean mixture 
• Clogged fuel jets 
• Faulty float valve 
• Float level too low 
• Restricted fuel line 
• Clogged carburetor air vent hose 
• Restricted fuel tank breather hose 
• Intake air leak 
• Faulty vacuum piston 
• Faulty throttle valve 

Rich mixture 
• SE valve open (ON) 
• Clogged air jets 
• Faulty float valve 
• Float level too high 
• Dirty air deaner 
• Clogged slow circuit 
• Clogged SE valve circuit 
• Worn jet needle or needle jet 
• Faulty vacuum piston 

Engine stalls, hard to start, rough idling 
• Restricted fuel line 
• Fuel mixture too lean/rich 
• Contaminated/deteriorated fuel 

- Clogged jets 
• Intake air leak 
• Misadjusted idle speed 
• Restricted fuel tank breather hose 
• Dirty air deaner 
• Misadjusted pilot screw 
• Faulty ignition system (page 20-4) 

Afterburn when engine braking is used 
• Lean mixtu re in slow circui t 
• Faulty ignition system (page 20-4) 

Backfiring or misfiring during acceleration 
• Lean mixtu re 
• Faulty ignition system (page 20-4) 

Poor performance (drive-ability) and poor fuel economy 
• Clogged fuel system 
• Faulty ignition system (page 20-4) 
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AIR CLEANER HOUSING 
REMOVAl/lNSTAlLA TION 
Remove the following : 

- fuel tank cover (page 2-6) 
- two trim clips 

Release the breather pipe cl ip from the stay on the 
muffler. Disconnect the crankcase breather pipe 
from the air cleaner housing. 

Disconnect the air cleaner hose from the carburetor 
hose jOint. 

Loosen the band screw and remove the air intake 
duct from the air cleaner housing. 

Be care ful not 10 Loosen the air cleaner connecting hose band 
damage rhe screws . 

connectmg hose. 

FUEL SYSTEM 

TRIM CUPS 
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FUEL SYSTEM 

Remove the bolts. 
Remove the air cleaner housing from the frame. 

InSlaUthe air cleaner housing and connecting hose, 
and align the groove in the connecting hose with 
the lug on the air cleaner housing. 
Install the air intake duct, aligning guide on the duct 
with the seat retainer. 

Install the removed parts in the reverse order of 
removal. 

CARBURETOR REMOVAL 
Remove the air cleaner housing (page 5-5), 

Release the carburetor heater wire from the wire 
clip and disconnect the heater 2P connector. 
Remove the carburetor drain hose from the clamp. 

Do nolloosen the Disconnect the throttle position sensor 3P connec
throttle POSItIOn tor. 

sensor attachmg 
screws unless the 

throttle posrll()(1 
sensor rsqUires 

rep/l1C6ment 

5-6 

Remove the throttle position sensor wi re from the 
clamp. 

Slide the rubber cap off the starting enrichment (SE) 
valve nut. 

Loosen the SE valve nut and remove the SE valve 
from the carburetor. 

Turn the fuel valve OFF and disconnect the fuel 
hose from the carburetor. 



Remove the screw and thronle drum cover. 

Slide the rubber cap off tha thronle cable adjuster. 
Loosen the throttle cable lock nut and remove the 
adjuster from the carburetor body, and disconnect 
the cable from the throttle drum. 

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

FUEL SYSTEM 
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FUEL SYSTEM 

CARBURETOR DISASSEMBLY / 
INSPECTION 

5-8 

STARTING ENRICHMENT (SEI VALVE 
INSPECTION 
Check the SE valve face for scores, scratches or 
wear. 
Check the SE valve seat at the tip of the valve for 
stepped wear. 
Check the seal ring for wear or damage. 

HOSES 
Remove the following : 

- air vent hoses 
- drain hose 

CARBURETOR HEATER 

Remove the ca rburetor heater and spacer. 

DRAIN HOSE 



FUEL SYSTEM 

AIR CUT-OFF VALVE (U type only) 
Remove the screw and the air cut-off valve from the ~-----------------, 
carburetor body_ 

Remove the slow air jet and three O-rings. 

Check the air cut-off valve and jet for damage. 

Clean the air jet with cleaning solvent and blow 
open with compressed air. 

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

Remove the vacuum chamber cover, compression 
spring and diaphragmlvacuum piston from the car
buretor body. 

Be careful not 10 Turn the needle holder counterclockwise by using a 
damage the screwdriver whi le pressing it in and release the 
diaphragm. holder flange from the vacuum piston. 

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

'1, \ 
O-RINGS ~----:~ 

SLOW AIR 
JET 

~ 
AIR CUT-OFF VALVE ~ SCREW 

WIRE CLA::t-SMALL HOSE CLAMP 

o 

VACUUM CHAMBER COVER 

NEEDLE HOLDER 
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FUELSVSTEM 
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Check the jet needle for stepped wear. 
Check the vacuum piston for wear or damage. 
Check the diaphragm for pin hole, deterioration or 
damage. 
Check the vacuum piston for smooth operation up 
and down in the carburetor body. 

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

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

PRIMER KNOB 
Remove the two screws while holding the primer 
knob body. 

Remove the primer knob assembly and spring. 

JET NEEDLE 

.J 
WA~ /" 

SPRING NEEDLE HOLDER 

O-RING 

PRIMER KNOB AS:SE"BLY 



Check the diaphragm for holes, deterioration or 
damage. 

FLOAT CHAMBER 
Remove the four screws and the float chamber. 

Remove the baffte plate. 

Drive out the float pin from the throttle stop screw 
side using a pin driver. 
Remove the float and float valve. 

Check the float for damage or fuel in the float. 

FUEL SYSTEM 

DIAPHRAGM 

SCREWS 

BAFFLE PLATE 
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FUELSVSTEM 

Handle rile jelS with 
Cilre. They can 

easily be scored or 
scratched 

Check the float valve and valve seat for scoring, 
scratches, clogging or damage. 
Check the tip of the float valve. where it contacts the 
valve seal, for stepped wear or contamination. 
Check the operation of the float valve. 

Remove the following: 

- main jet 
- needle jet holder 
- needle jet 
- slow jet 
- starter jet 
- rubber plug 

Damage /0 the pilot Turn the pilot screw in and carefully count the num
screw seat Will ber of turns until it seats lightly. Make a note of this 

occur If the Pilot to use as a reference when reinstalling the pilot 
screw IS ttghtened screw. 

agamst the seat 

Remove the pilot screw, spring, washer and 0-
rings. 

Check each jet for wear or damage. 
Check the pilot screw for wear or damage. 

Clean the jets with cleaning solvent and blow open 
with compressed air. 

CARBURETOR CLEANING 
Remove the following: 

- diaphragmlvacuum piston 
- all jets and pilot screw 

Cleaning !he 8irsnd Blow open alt air and fuel passages in the carbure
fuel passages wr!h tor body with compressed air. 
s PIece of WIre WIll 

damage !he 
carburetor body 
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WASHER 

~RING 

NEEDLE JET O-RINGS 



FUEL SYSTEM 

CARBURETOR ASSEMBLY 

DIAPHRAGM! 
VACUUM PISTON VACUUM CH.AMBEF COVER 

AIR VENT HOSES 

AlA CUT-OFF 
VALVE 

AIR BREAD 
HOSE 

U type only 

1.5 N·m 
10.2 ~~,ll 
kgf·m, 
1.1 
Ibf.ft) 

SLOW JET 

SCREW CABLE 

PILOT SCREIN 
NEEDLE JET 
HOLDER 

MAIN JET BAFFLE PLATE 

FLOAT ANO JETS 

FLOAT VALVE 

~ FLOAT PIN 

FLOAT ~@ / 
PRIMER KNOB ~ { 

~ 
\o!"'-- NEEDLE HOLDER /~O" '-"""" 

DRAIN SCREW g FLOAT 

AIR 

CARBURETOR 
HEATER 

THROTTLE 
POSITION SENSOR 

ONE-WAY VALVE 

.0 CHAMBER 

\ 

DRAIN HOSE 

Damage to the pilot Install the pilot screw with the spring, washer and 
screw seat Will new O-rings, and return it to its original position as PilOT SCREW SLOW JET 

occur If the pilot noted during removal. 
screw IS tightened Perform the pilOI screw adjustment if a new pilot 

against the sear. screw is installed . 

Handle the Jets With 
care. They can 

easIly be scored Of 

scratched, 

Install the following : 

- needle jet 
- needle jet holder 
- main jet 
- slow jet 
- starter jet 
- rubber plug 

MAIN JET 
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FUEL SYSTEM 

Set the float level 
gauge so that IllS 

perpendicular 101M 

f/oat chamber face 
al the tllghes/ polm 

of the float 

5-14 

Hang the float valve onto the float arm lip. 
Install the float valve and float, and insert the float 
pin so thai the spline end rests in the short boss 
(spline hole) side 85 shown. 
Drive the float pin using the pin driver until its end is 
flash with the boss. 

FLOAT lEVEl INS PECTION 

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

With the float velve seated and the float arm just 
touching the valve, measure the float level wi th the 
float level gauge. 

TOOL: 
Carburetor float level gauge 07401-0010000 

FLOAT lEVEL: 15.9 mm (0.63 in ) 

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

Install the baffle plate by aligning its groove with 
the lug on the carburetor body as shown. 

BAFFLE PLATE 

Install a new a-ring into the float chamber groove 
properly. :11 a.RING 
Install the float chamber and tighten the four 
screws. 

_ __ .. ,_lUG 



PRIMER KNOB 
Install the spring primer knob assembly, and tighten 
the two screws securely. 

VACUUM CHAMBER 
Install a new O-ring into the air joint groove. 
Install the set plate into the air joint groove. 
Install the air joint into the carburetor body, aligning 
the set plate groove with the lug on the carburetor 
body, and tighten the screw. 

Install the needle clip onto the jet needle. 

'05 STANDARD CLIP POSITION: 2nd groove from top 

After "OS' Aher '05 model can not adjust the needle clip posi
tion. 

Install the washer onto the jet needle and insert the 
jet needle into the vacuum piston. 

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

Turn the needle holder 90 degrees clockwise while 
pressing it until it locks. 

FUEL SYSTEM 

DIAPHRAGM/PISTON 

SPRING NEEDLE HOLDER 

NE'oDLEHOLDER 
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FUEL SYSTEM 

Be careful no! 10 Install the diaphragmlvacuum piston into the carbu
damage tlle/et retor body by aligning the tab of the diaphragm 

needle with the air passage, then insert the jet needle into 
the needle jet. 
lift the bottom of the piston with your finger to set 
the diaphragm rib into the groove in the carburetor 
body. 

Be careful not to Install the compression spring and vacuum cham
pinch the ber cover while lifting the piston in place. Align the 

dl8phragm under tab of the cover with the air passage and secure the 
rhechambercover, cover with at least two screws before releasing the 

and /0 keep the vacuum piston. 
spong straight 

WfIen compressing 
the spring 
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Install the wire and hose clamps as shown, and 
tighten the four screw securely. 

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

DIAPHRAGMI 
PISTON 

VACUUM CHAMBER COVER 

WIRE CLA.MP SMALL HOSE CLAMP 

Align 

THROTTl£ STOP SCREW 



Install the air 161 
WIth Its small end 

facmg the air cut-off 
~I~ 

FUEL SYSTEM 

AIR CUT·OFF VALVE (U type only) 
Install a new O-rings onto the slow air jet and air r-::::-:-:-c--c=-:-:--:--c----:c:---:-------, 
cut-off valva. 

Install the slow air jet and air cut-off valve onto the 
carburetor body 

Install and tighten the screw. 

CARBURETOR HEATER 
Install the collar and carburetor heater with the 
stepped side of the collar facing the carburetor and 
tighten carburetor heater. 

HOSES 
Connect the carburetor drain hose so that the " UP" 
mark on the one-way valve is facing toward the car
buretor. 
Connect the air vent hoses. 

Route the air vent hoses into the hose damps as 
shown. 

AIR CUT-OFF VALVE 

, 
HOSE 

LARGE HOSE CLAMP 

SMALL HOSE CLAMP 
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FUEL SYSTEM 

CARBURETOR INSTALLATION 
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Install the carburetor into the insulator, rest the car
buretor rib against the insulator lug and tighten the 
band screw. 

TORQUE: 4 N'm (0.4 kgf·m, 2.9 IbUt) 

Connect the throttle cable to the throttle drum, :::::::~~~~~~~~~=:~ 
install the cable adjuster into the carburetor body 
and temporarily lighten the lock nut. 

Install the throttle drum cover and tighten the ~~~~~~~~ 
screw. I 
TORQUE: 1.5 N'm (0.2 kgf·m, 1.1Ibf.ft) 

Install the starting enrichment (SE) valve and 
tighten the SE valve nut. 

TORQUE: 2.3 N·m (0.2 kgf·m. 1.7Ibf.ft ) 

Slide the rubber boot over the SE valve nut. 
Connect the throttle position sensor connector to 
the sensor. 
Clamp the throttle position sensor wire onto the car
buretor. 
Connect the fuel hose to the carburetor. 
Turn the fuel valve ON and check that there is no 
fuel leak. 



Route the carburetor heater wire and carburetor 
drain hose properly (page 1·24). 

Connect the ca rburetor heater connector. 

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

Perform the following inspections and adjustments: 

- engine idle speed (page 3-15) 
- throttle operation (page 3-5) 
- pitot screw if it was replaced (page 5-19) 

Periorm the initial setting (page 24-6) after all carbu
retor adjustments have been completed. 

PILOT SCREW ADJUSTMENT 
IDLE DROP PROCEDURE 

Damage fO the pllor 
screw seat will 

occur If the pdot 
screw IS lightened 

agamstlhe seat 

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

• Use a tachometer with graduations of 50 rpm 
(min" ) or smaller that will accurately indicate a 
50 rpm (min" ) cha nge. 

, . Remove the recoil starter cover (page 2-4). 
Tu rn the pilot sc rew clockwise until it seats 
lightly, then back it out to the specification given. 
This is an initial sening prior to the final pilot 
screw adjustment. 

TOOL: 
Pilot screw wrench 07KMA·MN90101 or 

07KMA·MN9A100 
(U.S.A. only) 

INITIAL OPENING: A,eM type: 2 tums out 
U type: 1-3/4 tums out 

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

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

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

IDLE SPEED: 1,400:t 100 rpm (min-' ) 

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

6. Lightly open the throttle 2-3 times, then ad just 
the idle speed with the thronle stop screw. 

7. Turn the pilot screw in gradually until the engine 
speed drops by 100 rpm (min 'I. 

B. Turn the pilot screw out to the final opening . 

FINAL OPENING: 3/4 tum out from the position 
obtained step #7 

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

FUEL SYSTEM 
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FUEL SYSTEM 

HIGH ALTITUDE ADJUSTMENT 
(except U type) 

5-20 

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

High altitude performance can be improved by spe
cific modifications to the carburetor. If your cus
tomer always operates the A TV at altitudes above 
6,500 feet (2.000 meters). you should perform this 
carburetor modification. 

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

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

The high altitude carburetor adjustment is per
formed as follows: 

Remove the carburetor (page 5-6) and the float 
chamber. 

Replace the standard main jet with the high altitude 
type. 

HIGH ALTITUDE MAIN JET: 11 158 

Check that the O-ring on the float chamber is in 
good condition and replace it with a new one if 
necessary. 
Install the floal chamber and the carburetor. 

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

TOOL: 
Pilot screw w rench 07KMA·MN90101 or 

07KMA·MN9Al00 (U .S.A.onlv) 

HIGH ALTITUDE PILOT SCREW OPENING: 
114 tum in from initial opening 

Start the engine and warm it up. 

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

IDLE SPEED: 1,400:t 100 rpm (min" , 

NOTICE 
when the carburetor has been modified for high alti
tude operation, the air-fuel mixture will be too lean 
for low altitude use. Operation at altitudes below 
5,000 feet (1,500 m} with a modified carburetor may 
cause the engine overheat, resulting in serious 
engine damage and increased exhaust emissions. 



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

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

STANDARD MAIN JET: 11162 

TOOL: 
Pilot screw wrench 07KMA-MN90101 or 

07KMA-MN9Al00 (U.S.A.only) 

LOW ALTITUDE PILOT SCREW OPENING: 
114 tum out from the high a ltitud e setting 

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

IDLE SPEED: 1,400 ± 100 rpm (m in" ) 

FUEL TANK 
REMOVALIINSTALLA TION 
Remove the fuel tank cover (page 2·6). 

Remove the trim clips and rubber seat. 

Loosen the band screw and remove the air intake r.-::=:::: 
duct from the air cleaner housing. 

FUEL SYSTEM 

TRIM CLIPS 
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FUEl SYSTEM 
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Turn the fuel valve OFF and disconnect the fuel 
hose from the carburetor. 

Remove the two bolts and gearshift lever assembly. 

Unhook the two holder bands from the fuel tank, 
and remove the two bolts. 
Slide the tank to the backward and disconnect the 
fuel level sensor 2P (Red) connector. 
Remove the fuel tank. 

Install the fuel tank in the reverse order of removaL 

• After connecting the fuel hose, turn the fuel valve 
ON and check that there is no fuel leak. 

FUEL STRAINER SCREEN CLEANING 
Remove the fuel tank (page 5-21). 

Drain the gasoline into an approved fuel container. 
Turn fuel valve OFF and remove the two mounting 
bolts, collars and the fuel valve. 



Remove the Coring. 

Clean the fuel strainer screen with non-flammable 
or high flash point solvent. 
Dry the strainer screen thoroughly. 

Install a new Q'ring onto the fuel valve. 
Install the fuel valve into the fuel tank with the two 
collars and bolts, and tighten the bolts securely. 

Install the fuel tank (page 5-21), 

FUEL SYSTEM 

g 
a-RING 

STRAINER SCREEN 
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COOLING SYSTEM 

SYSTEM FLOW PATTERN 

RESERVE TANK 

WH<R PUMP 
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SERVICE INFORMATION 
GENERAL 

Removing the radiator cap while the engine is hot can 
Always let the and radiator cool down before 

NOTICE 

COOLING SYSTEM 

Using coolant with silicate inhibitors may cause prem8ture wear of watsr pump seals or blockage of radiator passage. 
Using rap warer may cause engine damage. 

• If any coolant gets in your eyes, rinse them with water and consult a doctor immediately. 
• If any coolant is swallowed, induce vomiting, gargle and consult a physician immediately. 
• If any coolant gets on your skin or ctothes, rinse thoroughly with plenty of water. 
• 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. 
• Refer to 22-21 for engine coolant temperature sensor information. 

SPECIFICATIONS 

ITEM 

Standard coolant concentration 

I 
I 

TROUBLESHOOTING 
Engine temperature t oo 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 22-171 
• Faulty fan motor drive circuit (page 22-17) 

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 

an 
glycol antifreeze containing 
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COOLING SYSTEM 

SYSTEM TESTING 

6-4 

Remove the screw and radiator cap lid from the ' S-CR- E-W----
front fender. 

Remove the radiator cap. 

COOLANT (HYDROMETER TEST) 
Test the coolant gravity using a hydrometer. 

STANDARD COOLANT CONCENTRATION: 1:1 

look fo r contamination and replace the coolant if 
necessary. 

RADIATOR CAP 

RADIATOR 
CAP LID 



RADIATOR CAP/SYSTEM PRESSURE 
INSPECTION 

Before ins/ailing Ine Pressure test the radiator cap using the tester. 
cap in rhe leSler, Replace the radiator cap if it does not hold pressure, 

wet the sealing or if relief pressure is too high or too low. It must 
surfaces. hold specified pressure for at least 6 seconds . 

RADIATOR CAP RELIEF PRESSURE: 
108 - 137 kPa (1,1 - 1.4 kgf/cm2, 16 - 20 psi) 

Pressure the radiator, engine and hoses using the 
tester, and check for leaks. 

I NOTICE 
Excessive pressure can damage the cooling system 
components. Do not exceed 137 kPa (1.4 kgflcrrr, 20 .. '_~ 
psi). 

Repair or replace components if the system will nor 
hold specified pressure for at least 6 seconds. 

Remove the tester and install the radiator cap. 
Install the radiator cap l id and tighten the screw. 

COOLANT REPLACEMENT 
PREPARATION 
• The effectiveness of coolant decreases with the 

accumulation of rust or if there is a change in the 
mixing proportion during usage. Therefore, for 
best performance change the coolant regularly 
as specified in the maintenance schedu le. 

COOLING SYSTEM 

Mix on ly distilled water with the recommended anti- , - ----------------, 
freeze. 

RECOMMENDED ANTIFREEZE: 
Pro Honda HP Coolant or an equivalent high 
quality ethylene glycol antifreeze containing 
silicate-free cOlTosion inhibitors 

RECOMMENDED MIXTURE: 
1:1 (Distilled water and recommended antifreeze) 

SOLUTION 

(ETHYLENE 
GLYCOL BASE 
SOLUTION) 

DISTILLED 
WATER 

COOLANT 
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COOLING SYSTEM 

6-6 

REPLACEMENT/AIR BLEEDING 
• When filling the system with a coolant, place the 

vehicle on a flat, level surface. 

Remove the radiator cap (page 6-4), 

Remove the drain plug and drain the coolant from 
the radiator. 
Install the drain plug with a new seal rubber. 

Remove the fuel tank cover (page 2-6), 

Remove the drain bolt and drain the coolant from 
the engine. 
Install the drain bolt with a new sealing washer. 

Install the fuel tank cover (page 2-6). 

Disconnect the Siphon hose and drain the coolant ;::::IIIIIII~~I11111~~":;::;IIIIIIIIIIIIIIIIII'!'I11111~~_-,--~ 
from the radiator reserve tank. 
Connect the siphon hose to the reserve tank. 

Fill the system with recommended coolant up to the liii~~~~~aliii~~~~~~~ 
filler neck with the motorcycle on its side stand. I 
Bleed air from the system as follows: 

1. Shift the transmission into neutral. 
Start the engine and let it idle for 2 - 3 minutes. 

2. Snap the throttle 3 - 4 times to bleed air from the 
system. 

3. Stop the engine and add coolant up to the filler 
neck. 

4. Install the radiator cap. 



Install the radiator cap lid and tighten the screw. 

Fill the reserve tank to the upper level line with the 
vehicle on a flat, level surface. 

Install the reserve tank cap. 

RADIATOR RESERVE TANK 
REMOVALIINSTALLA TION 
Remove the reserve tank cap. 
Remove the trim dip, mounting bolt and reserve 
tank. 
Disconnect the siphon hose from the reserve tank 
and drain the coolant. 

Install the reserve tank in the reverse order of 
removal. 
Fill the reserve tank to the upper level line. 

RADIATOR/COOLING FAN 
RADIATOR REMOVAL 
Remove the oil cooler (page 4-7). 
Drain the coolant from the radiator (page 6-5). 

Disconnect the fan motor 2P connector. 
Remove the accessory socket 2P connector from the 
stay of the fan shroud. 
Disconnect the siphon hose from the radiator. 

COOLING SYSTEM 

SCREW 

RADIATOR CAP 

/ 

TANK CAP 

RADIATOR 
CAPUO 

RESERVE TANK I 
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COOLING SYSTEM 

6-8 

Disconnect the fan motor breather hose. 
Disconnect the upper and lower radiator hoses. 
Remove the two mounting bolts and radiator 
assembly from the frame. 

COOLING FAN DISASSEMBLY 
Remove the radiator. 
Free the fan motor wire and breather hose from the 
clamp, and disconnect the breather hose from the 
motor. 

Remove the three bolts and fan shroud/molor 
assembly from the radiator. 

Remove the nut and cooling fan from the motor. 

Remove the three nuts and the fan motor from the 
shroud. 

'05 - '07 shown: 

'f ~ 

'-
~-

• .. 
FAN MO"rnR 

BREATHER 

ASSEMBLY 

BOLTS 

• • , • • 

.' -' ~ 
• 

~ 
\ 
• • • 

NUTS 



COOLING FAN ASSEMBLY 

'05 - '07 shown: 
FAN MOTOR 

Install the fan motor onto the shroud and tighten 
the three nuts securely. 

Install the cool ing fan onto the motor shaft, aligning 
the flat surfaces. 
Apply locking agent to the motor shaft threads. 
Install and tighten the nut. 

COOLING SYSTEM 

FAN MOTOR NUTS 
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COOLING SYSTEM 

Install the fan shroud/motor assembly onto the radi
ator and tighten the three bolts. 

'05 - '07 shown: SHROUD/MOTOA 

Clamp the fan motor wire. 

RADIATOR INSTALLATION 
Install the radiator/cooling fan assembly, aligning .--
the lower mounting bosses with the holes in the 
frame. 
Install and tighten the two mounting bofts. 
Connect the upper and lower radiator hoses, and 
tighten the hose band screws. 
Connect the fan motor breather hose. 

_~~~"Il.~Iq;;" ASSEMBLY 

BREATHER 

Route the fan motor wire and breather hose prop- L:;:;::::';:::':;~~~~;;~ 
arty (page 1-24). 

Connect the fan molor 2P connector. 
Install the accessory socket 2P connector onto the 
stay of the fan motor shroud. 
Connect the siphon hose to the radiator. 

Install the oil cooler (page 4-7). 
Fill and bleed the cooling system (page 6-5). 

THERMOSTAT 
REMOVAL 

6-10 

Drain the coolant from the engine (page 6-5), 

Remove the fuel tank cover (page 2-6). 

loosen the band screw and remove the air intake 
duct from the air cleaner housing. 



Keep flammable 
malenals BIN8Y 

from the BlfI'C'''c 
heating elemen!. 

Do nor le t the 
thermometer or 

thermos /al louch 
the pan, or you will 
get false readmgs_ 

Remove the two bolts and thermostat cover. 

Remove the thermostat from the cylinder head. 
Remove Ihe seal rubber from the thermostat. 

INSPECTION 
Visually inspect the thermostat for damage. 
Make sure the rubber seal on the thermostat is in 
good condition. 
Replace the thermostat if the valve stays open at 
room temperalure ar the rubber seal is damaged. 

Heat the water with an electric heating element to 
operaling temperature for 5 minutes. 
Suspend the thermostat in healed water to check its 
operation. 

THERMOSTAT BEGINS TO OPEN: 
80 - 84Q C (176 - 183° FJ 

VALVE LIFT: 
8 mm (0.3 in ) min imum at 95"' C (203" F) 

Replace the thermostat if the valve responds at tem 
perature other than those specified. 

INSTALLATION 
Install the thermostat into the cylinder head by 
aligning the boss of the thermostat with the stopper 
in the cylinder head. 

COOLING SYSTEM 

~~==~;;~~T~H~E:RMOMETER 

THERMOSTAT 
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COOLING SYSTEM 

Install the thermostat cover and tighten the twO 
bolts. 

Install the air intake duct and tighten the band 
screw. 

Install the fuel tank cover (page 2·6). 

Fill and bleed the cooling system (page 6-5). 

WATER PUMP 

6-12 

MECHANICAL SEAL INSPECTION 
Check the inspection hole for signs of coolant leak
age. 
If there is leakage, the water pump mechanical seal 
is defective, and the water pump assembly should 
be replaced. 

REMOVAL 
Drain the coolant from the engine (page 6-5), 

loosen the band screw and disconnect the lower 
radiator hose from the water pump. 



Disconnect the bypass hoses from the water pump. 
Remove the three bolts and water pump. 

Remove the water joint pipe and O-rings. 

OISASSEMBL Y I ASSEMBLY 
Remove the two bolts and separate the water pump 
cover and wa ter pump body. 
Remove the O-ring. 

Install a new O-ring and assemble the water pump 
cover and water pump body. 
Install and tighten the two bolts. 

INSTALLATION 

WATER PUMP 

!fJ! O-RING .... 

BOLTS 

Do not apply OJ/ to Install a new O-ring onto the pump side of the water 
the D-rmgs joint pipe. :!!I --"""1 

Install a new D-ring onto the engine side of the 
water joint pipe. 

Coat a new O' ring with oil and install it onto the 
water pump. 
Inslall the water pump onto the engine while align
ing the flat end of the pump shaft with the slot in the 
camshaft. 

COOLING SYSTEM 

WATER PUMP BODY 

~). / 
WATER PUMP COVER 
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COOLING SYSTEM 

6-14 

Install the three bolts and tighten them securely. 
Connect the bypass hoses to the water pump. 

Connect the lower radiator hose to the water pump 
and tighten the band screw securely. 

Install the fuel tank cover (page 2-6). 
Fill and bleed the cooling system (page 6-5), 

WATER PUMP 



7. ENGINE REMOVAL/INSTALLATION 

SYSTEM COMPONENTS ........................... 7-2 ENGINE REMOVAL ..... .................... ........... 7-4 

SERVICE INFORMATION ···················· .. ·· .. ·7-3 ENGINE INSTALLATION···························· 7-8 

7-1 



ENGINE REMOVAL/INSTALLATION 

SYSTEM COMPONENTS 
54 N·m (5.5 kgf·m, 40 Ibf·h) 

54 N-m (5.5 kgf·m, 40 Ibf·ft ) 

18 N·m 0 ,8 kgf·m, 13 IbUt) 

54 N·m (5.5 kgf·m, 40 Ibf.ft) 

7-2 

32 N'm (3.3 kgf.m. 
24 Ibf.ft) 

32 N'm (3.3 kgf·m , 24 Ibf.ft) 



ENGINE REMOVAL/INSTALLA TION 

SERVICE INFORMATION 
GENERAL 
• When removingJinstalling the engine, tape the frame around the engine beforehand to protect the frame . 
• The following components require engine removal for service: 

- sub-transmission (page 12-12) 
- crankshaft and automatic transmission (page 13·8) 

SPECIFICATIONS 

ITEM SPECIFICATIONS 
Engine dry weight 62.9 kg (138.7 Ibsl 
Engine oil capacity ----,r-A~ft"e~'~d~'~.~;n~;~n~g------+------4·.·4'1;"t.~'~s~I'o'4. 7 US qt, 3.9 Imp qt) 

After draining/fi tler 4.6 liters (4.9 US qt, 4.0 Imp qt) 
change 
After disassembly 5.2 liters (5.5 US qt, 4.6 Imp qt) 

TORQUE VALUES 

left lower engine hanger bracket 
bolt 
Lower engine hanger nut 
Upper engine hanger bracket bolt 
Upper engine hanger bracket nut 
Engine oi l temperature (EOT) sensor 
Gearshift lever linkage arm pivot 
bolt 
Differential case mounting bolt 
Differential case mounting bracket 
bolt 

(left and right ) 
(frame side ) 
(engine side) 

(lOmm) 
(8mm) 

32 N·m (3.3 kgf·m , 24 Ibf·h ) 

54 N'm (5.5 kgf·m , 40 Ibf·h l 
54 N·m (5.5 kgf·m , 40 Ibf·ft ) 
32 N 'm (3.3 kgf·m , 24 Ibf·h ) 
18 N'm (1.8 kgf.m, 13 Ibf·ft) 
27 N'm (2.8 kgf·m , 20 Ibf·h) 

44 N'm (4.5 kgf·m, 33 Ibf.h) 
22 N·m (2.2 kgf·m , 16Ibf·ft) 

Apply locking agent to 
the threads 

Differential case mounting nut (10mm) 44 N·m (4.5 kgf·m , 33 Ibf·ft ) 

22 N·m (2.2 kgf·m , 16Ibf·ft) 

lock nut: replace with a 
new one 

Differential case mounting nut (8mm) 

7-3 



ENGINE REMOVAl/INSTALLATION 

ENGINE REMOVAL 

7-4 

Drain the engine oil (page 3-14), 
Drain the coolant from the engine (page 6-5), 

Remove the following: 

- left and right center mud guards (page 2-7) 
leh and right front mud guards (page 2·8) 
right and teft inner fender (page 2-9) 
exhaust system (page 2-15) 
carburetor (page 5-6) 
heat guard (page 8-6) 
bolt and ground cable terminal 

Remove the ru bber cap, terminal nut and starter r.~~ 
motor cahle. 
Remove the bolt and ground cable. 
Disconnect the crankcase breather hose from the 
cylinder. 

Free the control motor and angle sensor wires from 
the wire band and dip, and disconnect their connec
tors. 

Remove the front differential mounting bolts, nuts [F:RoNi'DiiFFEREN1ii;:L 
and bracket. 
Move the front differential forward. 



Pull the propeller shaft joint out of the output shaft. 

Remove the boot band from the dust boot and 
release the dust boot off the pinion joint of the front 
differential. 
Pu ll the propel ler shaft to force the stopper ring at 
the propeller shaft end past the groove in the pinion 
joint and remove the propel ler shaft. 

Make sure that the sub-transmission is into neutral. 
Remove the pivot bolt, washer, pinch bolt and the 
gearshift arm from the gearshift spindle. 
Pivot the tie-rod up out of the way. 

Remove the following from the stays and discon
nect them: 

- alternatorlignition pulse generator connector 
- gear position switch connector 

Free the wires from the wire clip. 

Remove the spark plug cap from the plug . 
Loosen the band screws and disconnect the upper 
and lower radiator hoses from the thermostat cover 
and water pump. 

ENGINE REMOVAL/ INSTALLATION 

ALTERNATOR/IGNITION PULSE 
GENERATOR CONNECTOR 
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ENGINE REMOVAL/INSTALLATION 

Disconnect the engine coolant temperature (ECT) 
sensor connector. 

Remove the bolts and oil pipes from the oil tank. 
BOLTS 

Oil PIPES 

Disconnect the engine oil temperature (EDT) sensor 1~~~~fs~;---~~~~~~~1 
connector and remove the EDT sensor and sealing • 
washer. 

7-6 

Remove the screw and universal joint boot band. 
Remove the boot from the engine. 



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

Remove the following: 

- leh lower engine hanger nut and bolt 
- mount ing rubbers 
- bolts and hanger bracket 

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

Move the engine forward and disconnect the output 
shah from the universal joint . 
Remove the engine from the frame toward the leh 
side. 

Remove the engine hanger bushings and dust seals. 

Check the mounting rubbers, hanger bushings and 
dust seals for wear or damage. 

i 

ENGINE REMOVALIINSTALLATION 

BOLT/NUT 

MOUNTING RUBBERS SPACER ---
MCIUNITI"G RUBBERS DUST 

HANGER BUSHING HAI"GE'R BUSHING 
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ENGINE REMOVALIINSlALLA liON 

ENGINE INSTALLATION 

7-8 

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

Apply molybdenum disulfide grease to the output .... --~ 
shaft splines. 
Install the engine in the frame from the left side. 
Engage the output shaft with the universal joint. 

Install the mounting rubbers on the right lower 
hanger bushing with the large 1.0. side facing in. 
Install the spacer, fight lower engine hanger bolt 
and nut. 

Install the mounting rubbers on the left lower 
hanger bushing with the large 1.0. side facing in. 
Install the hanger bracket, bolts, left lower engine 
hanger bolt and nut. 

DUST SEAL LIPS 

HANGER BUSHING 



Install the mounting rubbers on the upper hanger 
bushing with the large I.D. side facing in. 
Install the upper engine hanger bracket and bolts. 

After installing all the mounting fasteners and seat 
them, tighten the fasteners in order as follows. 

Tighten the left and right lower engine hanger nuts. 

TORQUE: 54 N'm (5.5 kgf·m, 40 Ibf·ftJ 

Tighten the left lower hanger bracket bolts. 

TORQUE: 32 N·m !3.3 kgf·m, 24 Ibf.ft) 

Tighten the engine side upper hanger bolts. 

TORQUE: 32 N'm (3.3 kgf.m, 24 Ibf.ft) 

Tighten the frame side upper hanger nut. 

TORQUE: 54 N 'm (5.5 kgf·m, 40 Ibf.ft) 

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

Install the engine oil temperature (EOT) sensor with 
a new sealing washer and tighten it. 

TORQUE: 18 N 'm 11 .8 kgf·m, 13 Ibf.ftJ 

Connect the EOT sensor connector. 

Coat new O-rings with oil and install them onto the 
oil pipes. 
Install the oil pipes into the oil tank and t ighten the 
bolts securely. 

ENGINE REMOVAL/INSTALLATION 

BOLTfNUT 

!111! "7111 O-RING 
IIiiiiII' iii 'I , 

OIL PIPES 
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ENGINE REMOVAL/INSTALLATION 

7-10 

Connect the engine coolant temperature (EeT) sen
sor connector. 

Connect the upper and lower radiator hose to the 
thermostat cover and water pump. 
Tighten the hose band screws securely. 
Install the spark plug cap onto the plug. 

Connect the following: 

- alternator/ignition pulse generator connector 
- gear position switch connector 

Install the connectors onlO the stays and clamp the 
wires and hoses properly (page 1-24). 

Install the gearshift arm onto the gearshift spindle, ~;~;~~~~~i~ii 
aligning the groove in the arm with the wide toath I 
on the spindle. 
Install and tighten the pinch bolt. 



Coat new O-rings with grease and install it onto the 
pivot bolt. 
Apply tacking agent to the pivot bolt threads. 
Apply grease to the pivot bolt groove and install the 
washer, linkage lever and pivot bolt. 
Tighten the pivot bolt. 

TORQUE: 27 N·m (2.8 kgf·m , 20 Ibf.ft) 

ENGINE REMOVALIINSTALLATION 

Place the boot band over the propeller shaft. 
Install a new stopper ring into the groove in the pro- :II <Tn,',"" 
peller shaft. 

Apply 5-8 9 of molybdenum disulfide grease to the 
pinion joint splines of the front differential. 
Install the propeller shaft into the pinion joint. align
ing the joint and shaft splines until the stopper ring 
seats in the groove. 
Make sure that the stopper ring is seated properly 
by pulling on the propeller shaft lightly. 

Install the boot over the pinion joint securely and 
the boot bands into the boot groove. 

Install a new O-ring onto the output shaft groove. 
Apply molybdenum disulfide grease to the output 
shaft splines. 
Install the propeller shaft joint over the output shaft, 
aligning the output shaft and joint splines. 

Move the front differential forward, align the 
mounting points and install th e spacer (upper side; 
between the right side of the differential and frame). 
10 mm bolts and a new nut. 
Install the mounting bracket, 8 mm bolts and nut. 
Tighten the 10 mm bolt and nut. 

TORQUE: 44 N·m (4.5 kgf·m , 33 Ibf·ft ) 

Tighten the 8 mm bolts and nut. 

TORQUE: 22 N·m (2.2 kgf·m , 16 Ibf·ft ) 
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ENGINE REMOVAL/INSTALLATION 

7-12 

Connect the angle sensor and control motor can· 
nectars, and secure their wires with the wire clip 
and band. 

Connect the crankcase breather hose to cylinder. 
Install the starter motor cable onto the terminal and 
tighten the nut. 
Install the ground cable and tighten the bolt. 
Install the rubber cap over the terminal properly. 

Install the ground cable terminal onto the engine 
and tighten the bolt. 

Adjust the tie-rod length of the gearshift lever link
age (page 12-18). 

Install the following: 

- heat guard (page 8-6) 
carburetor (page 5-18) 
exhaust system (page 5-61 
right and left inner fender (page 2-9) 
right and left front mud guards (page 2-8) 
right and left center mud guards (page 2-7) 

Fill the oil tank with recommended engine oil (page 
3-14). 
Fill and bleed the cooling system (page 6-5) . 

Check the engine oil level (page 3-12). 
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CYLINDER HEADIV ALVE/CAMSHAFT 

SYSTEM COMPONENTS 

53 N'm (5.4 kgf·m, 391bf·ft) 

32 N·m t3.3 kgf·m, 24 Ibf·h) 

10 N'm (1,0 kgf·m, 7Ibf.ft) 

16Ibf.ft) 
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SERVICE INFORMATION 
GENERAL 

CYLINDER HEADIV ALVEI CAMSHAFT 

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

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

• Clean alt 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 

ITEM 
____ " ... i.uiin~it: mm (in) 

STANDARD:- SERVICE LlMiT~ 
Cylinder compression at 450 rpm (min-' ) 

Valve clearance 

-+"608- 902 kPa (6.2-9.2 kgf/cm2, 8i08CC<1'>31.--j--'===="'---I 
psi) 

--l=~IN~:-~0.15 (0.006) 
EX 0.23 (0.009) 

Valve, 
valve guide 

Vel·vce""'.,"'e=m" O"'.o' . ---+-cI"'Nc---h5.475 - 5.490 (0.2156 0.2"1'"6'1 'I ---+'5'.4"5"(0.215~ 
I 

Valve guide 1.0. 
i 

Stem-fo-guide clearance 

Valve guide projection 
above cylinder head 
Valve seat width 

I Valve spring Free length 

Rocker arm Arm I.D. 
Shaft 0.0. 

EX 5 455 - 5 470 (0 2148 - 0.2154) 5.43 (0.214~ 
IN/EX 
IN 
EX 
IN 
EX 
IN/EX 
Inner 
Outer 
IN/EX 
IN/EX 

5.500 - 5.512 (0.2165-
0.010 0.037 (0.0004 -
0.030 0.057 (0.0012 
15.8 - 16.2 (0.62 0.64 1 
18.8-19.2 (0.74 0.76) 
1.0 - 1.1 (0.039 0.043) 
38.82 (1.528) 
51.17 (2.015) 

0.2170) 5.53 (0.218) 
0.0015) 0.12 (0.005~ 
0.0022) 0.14 (0.006) 

1.4 (0.06) 
37.8 (1.49) 
49.0 (1.93) 

12.000 12.018 (0.472 4 - 0.4731) 12.05 (0.474) 
11.964 11.984 (0.4710 - 0.4718) 11.92 (0.469) 

Camshaft and 
cam follower 

r Arm-to-Shaft:,~I~ee:,:e~n,:e:=hiS'~N~/E:X~riO!.O!'6;~O~.O~54~IO~.O~O~O~6~O~.~OO~2:'~I~~E~=O~.~08~(0. 003.,1 ",-1 Cam lobe height ~ 33.9602 - 34.1202 (1.33701 -1.34331) 33.790 (1.3303) 
EX 34.1959 - 34.3559 (1.34629 - 1.35259) . 33.946 (1.3365) 

Cam follower O, .. <-D.'--_ _ ---;-cIN/EX 22.467 - 22.482 (0.8845 - 0.88-5 .. 1f-1 _ _ ~' -.;';;;'".47i6 (0.884) 
Follower bore CO. IN/EX 22.510 - 22.526 (0.8862 - 0.8868) 22.54 (0.887)1 
Follower-Io-bore clear- IN/EX 0.028 - 0.059 (0.0011 - 0.0023) 0.07 (0.003) 

l ance 
Cylinder head warpage 0.10 (0.004) 

TORQUE VALUES 

Cylinder head cover cap nut 

Upper engine hanger bracket 
nu1 
Upper engine hanger bracket 
bolt 
Engine coolant temperature 
(ECT) sensor 
Spark plug 

(frame side) 

(engi ne side) 

53 N'm (5.4 kgf·m, 39 Ibf·h) 

54 N·m (5.5 kgf·m, 40 Ibf·h) 

32 N·m (3.3 kgf·m, 24 Ibf·h) 

10 N·m (1.0 kgf·m, 7 Ibf·ft) 
22 N'm (2.2 kgf·m, 16Ibf·h) 

Apply oil to the threads and seat
ing surface 

Apply sealant to the threads 
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CYLINDER HEADIVALVE/CAMSHAFT 

TOOLS 

Valve spring compressor 
07757-0010000 

Cutter holder, 5.5 mm 
07781 ·0010101 

or equivalent commerciallv avail
able in U.S.A. 

Seat cutter, 35 mm (IN 45° ) 
07780·0010400 

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

Interior cutter, 30 mm (EX 60° ) 
07780·0014000 

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

8-4 

Valve guide driver, 5.5 mm 
07742·0010100 

Fla! cutte r, 36 mm (IN 32Q) 
07780-0013500 

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

Seat cutter, 33 mm (EX 45° ) 
07780·0010800 

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

Cam chain tensioner stopper 
07NMG-MY90101 

or 07ZMG-MCAA400 (U.S.A. only) 

Valve guide reamer, 5.5 mm 
07984-2000001 

or 07984-2000000 (U.S.A. only) 

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

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

Interior cutter, 34 mm (IN 60° ) 
07780·0014700 

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



CYLINDER HEADIVALVE/CAMSHAFT 

TROUBLESHOOTING 
• Engine top-end problems usually affect engine performance. These can be diagnosed by a compression test, or by trac

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 th e hose is smoky. 

check for seized piston ring (page 9·5). 

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 
- Wa rped or cracked cylinder head 

• Cylinder/p iston problem (page 9-5) 

Compression too high, overheat ing 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 9-5) 

Excessive noise 
• Incorrect valve clearance 
• Sticking valve or broken valve spring 
• Excessively worn valve seat 
• Worn or damaged camshaft 
• Worn rocker arm and/or shaft 
• Worn rocker arm follower or valve stem end 
• Worn or damaged pu sh rod and/or cam follower 
• Worn cam chain 
• Worn or damaged cam chain tensioner 
• Worn cam sprocket teeth 
• Cylinder/piston problem (page 9-5) 

Rough idle 
• Low cylinder compression 
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CYLINDER HEADIV ALVEI CAMSHAFT 

CYLINDER COMPRESSION 
Warm up the engine to normal operating tempera
ture. 
Stop the engine, disconnect the spark plug cap and 
remove the spark plug !page 3-9). 
Install the compression gauge into the spark plug 
hole. 

Shift the transmission in neutral. 
Open the th rottle all the way and crank the engine 
with the starter motor unt il the gauge reading stops 
rising. The maximum reading is usua lly reached 
within 4·7 seconds. 

COMPRESSION PRESSURE: 
608-902 kPa (6.2- 9.2 kgf/ cm2

, 88 - 131 ps i) at 450 
rpm (min" ) 

Check that there is no leakage at the gauge connec
tion. 

Low compression can be caused by: 

- blown cylinder head gasket 
- improper valve adjustment 
- valve leakage 
- worn piston ring or cylinder 

High compression can be caused by: 

- carbon deposits in combustion chamber or on 
piston head 

CYLINDER HEAD COVER REMOVAL/ 
DISASSEMBLY 

REMOVAL 
Remove the fuel tank (page 5-21). 

Release the radiator upper hose, SE valve cable and 
throttle cable. 
Remove the fuel tank heat guard. 
Remove the wire clamp from the fuel tank heat 
guard. 

COMPRESSION GAUGE 

Remove the four bolts and valve adjusting hole ~ii:ij;!';;::;;;;;;;;iiii~ 
caps. 
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Remove the spark plug cap. 
Remove the seven bolts, three sealing washers. four 
cap nuts. washers and the cylinder head cover. 

Marlc: rhe push rods Remove the push rods. gasket and dowel pins. 
so that they can be 
placed baclc: in their 

OTlgmallOCBfJOns 

DISASSEMBLY 
Remove the two setting bolts and sealing washers. 
Push the rocker arm shah w ith the small screw
driver through the bolt hole until the O-ring on the 
shah is removed from the cylinder head cover. 

Remove the rocker arm shafts and rocker arms from 
the cylinder head cover. 

CYLINDER HEADIV ALVEI CAMSHAFT 

ROCKER 
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CYLINDER HEADIVALVE/CAMSHAFT 

INSPECTION 
ROCKER ARM/ SHAFT 

Check the rocker arms and shafts for wear or dam
age. 
If the rocker arm follower is worn or damaged, 
check the push rod and oil passages. 

Measure each rocker arm shaft 0.0. 

SERVICE LIMITS: 11.92 mm (0.469 in ) 

Measure each rocker arm 1.0. 

SERVICE LIMITS: 12.05 mm (0.474 in) 

Subtract each rocker arm shaft 0.0. from the corre
sponding rocker arm I.D. to obtain the rocker arm
lo-shaft clearance. 

SERVICE LIMITS: 0.08 mm (0.003 in) 

PUSH ROD 

Check the push rods for wear or damage. 
If the push rod is worn or damaged, check the cam 
follower and camshaft. 

CYLINDER HEAD REMOVAL 
Remove the following: 

- exhaust pipe (page 2-15) 
- carburetor (page 5-6) 
- cylinder head cover (page 8-6) 

The cam followers - cam followers 
can be removed - thermostat (page 6-10) 

wnhou! removing 
!he exhaust Pipe 

and carbure!Of 
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- bypass hoses from the cylinder head 
- water pump (page 6-12) 
- upper engine hanger bolts 
- hanger bracket and mounting rubbers 

Oisconnect the engine coolant temperature sensor 
connector. 



Remove the spark plug . 

Loosen the band screw and remove the carburetor 
insulator if necessary. 
Remove the engine coolant temperature (ECl) sen
sor if necessary. 

Do not strike the Remove the four bolts and the cylinder head. 
cy/meier head 100 

hard. 

Remove the gasket and dowel pins. 

CYLINDER HEAD DISASSEMBLY 
To prevenr loss of Remove the valve spring cotters using the valve 

tension. do not spring compressor. 
compress rhe valve 

springs more than 
necessary to 

remove the cotters 

TOOL: 
Valve spri ng compresso r 07757-0010000 

CYLINDER HEADIVALVE/CAMSHAFT 

BOLTS 

SPRING COMPRESSOR 
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Mark all pans so 
they can be placed 

back In their angmal 
locatIOnS 

8-10 

Remove the following : 

- spring retainer 
- inner and outer valve springs 
- valve 
- stem seal 
- valve spring seat 

INSPECTION 
CYLINDER HEAD 

Remove the carbon deposits from the combustion 
chamber, being careful not to damage the gasket 
surface. 
Check the spark plug hole and valve areas for 
cracks. 

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

SERVICE LIMIT: 0.10 mm (0.004 inl 

CAM FOLLOWER 

Check the ca m follower and follower bore in the cyl
inder head for scoring, scratches or damage. 
Measure each follower 0 .0 . 

SERVICE LIMIT: 22.46 mm (0.884 in) 

SPRING SEAT 

OUTER SPRING~ 

=\~~~"". 
RETAINER INNER SPRING 



Measure each follower bore I.D. 

SERVICE LIMIT: 22.54 mm (0.887 in) 

Subtract each follower 0 .0 . from the corresponding 
bore I.D. to obtain the rocker arm-ta-shaft clearance. 

SERVICE LIMIT: 0.07 mm (0.003 in) 

VALVE SPRING 

Measure the valve spring free length. 

SERVICE LIMITS: Inner: 37.8 mm (1.49 in) 
Outer: 49.0 mm (1 .93 in) 

VALVEIVAlVE GUIDE 

Check that the valve moves smoothly in the guide. 
Check the valve for bending, burning or abnormal 
wear. 
Measure each valve stem 0.0. and record it . 

SERVICE LIMITS: IN: 5.45 mm (0.215 in) 
EX: 5.43 mm (0.214 in) 

Always rotate the Ream the valve guide to remove any carbon build
reamerc/ocKWlse. up before measuring the guide. 

TOOL: 
Valve guide reamer, 5.5 mm 07984·2000001 or 

07984·2000000 
(U.S.A. only) 

Measure each valve guide 1.0. and record it. 

SERVICE LIMITS: IN/EX: 5.53 mm (0.218 in) 

CYLINDER HEADIVALVE/CAMSHAFT 

II 

REAMER 
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CYLINDER HEADIVALVE/CAMSHAFT 

Inspect and reface 
the valve seats 

wflenEMIf the valve 
guides BfB replaced 

(page 8-14) 

Subtract each valve stem 0.0. from the correspond· 
ing guide 1.0. to obtain the stem-ta-guide clearance. 

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

If the stem-ta-guide clearance exceeds the sarvice 
limit, determine if a new guide with standard 
dimensions would bring the clearance within toler
anea. 
If so, replace any guides as necessary and ream to 
fit. 
If the stem-ta-guide clearance exceeds the service 
limit with a new guide. also replace the valve. 

VALVE GUIDE REPLACEMENT 

8e sure to wear 
heavy gloves to 

aVOId burns when 
handlmg the heated 

cyllflder head. 
USing a torch to 

heat the cylmder 
head may cause 

wo"",ge 

Take care not co tilt 
or lean the reamer 
In tile guide while 

r8amlflf} 
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Chill new valve guides in the freezer section of a 
refrigerator for about an hour. 

Heat the cylinder head 10 130-140°C (275-290G F) 
with a hot plate or oven. Do not heat the cyl inder 
head beyond 150°C (300°F), Use temperature indica
tor sticks, available from welding supply stores, to 
be sure the cylinder head is heated to the proper 
temperature. 

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

TOOL: 
Valve guide d river, 5.5 mm 07742-0010100 

While the cylinder head is still heated. drive new 
valve guides in the cylinder head from the rocker 
arm side using the same tool until the exposed 
height is specified val ue. 

VALVE GUIDE PROJECTION: 
IN: 15.8 - 16.2 mm (0.62 - 0.64 in ) 
EX: 18.8 - 19.2 mm (0.74 - 0.76 in ) 

let the cylinder head cool to room temperatu re. 

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 gu ide reamer, 5.5 mm 07984-2000001 or 

07984-2000000 
(U.S.A. only) 

Use cutting oil on the reamer during this operation. 

Clean the cylinder head thoroughly to remove any 
metal particles after reaming and reface the valve 
seat (page 8-14). 

DRIVER 

( 



VALVE SEAT INSPECTION/REFACING 
INSPECTION 

The valve cannot be 
ground. If the valve 

face is burned or 
badly worn or If it 
contacts the seat 
unevenly, rep/ace 

the valve 

Clean all intake and exhaust valves thoroughly to 
remove ca rbon deposits. 

Apply a light coating of Prussian Blue to each valve 
seat. 
Tap the valve against the valve seat several times 
without rotating the valve, to check for proper valve 
seat contact. 

Remove the valve and inspect the valve seat face. 
The valve seat contact should be within the speci
f ied width and even 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 within specification, 
retace the valve seat. 

Inspect the valve seat face for: 

• Uneven seat w idth : 
- Replace the valve and reface the valve seat. 

• Damaged face: 
- Replace the valve and reface the valve seat. 

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

CYLINDER HEADIVALVE/CAMSHAFT 

• t 

DAMAGED FACE 

TOO LOW 

SEAT WIDTH 

UNEVEN SEAT 
W IDTH 

TOO HIGH 
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REFACING 
NOTE : 
• Follow the refaeer manufacturer's operating ,-----------------, 

instructions . 
• Be careful not to grind the seat more than neces

sary. 

CZV\ 45" 
[d~ 32" 6 \60" 

If the contact area is too high on the valve, the seat ~=================~ 
must be lowered using a 32° flat cutter. CONTACT TOO HIGH 

If the contact area is too Iowan the valve, the seal ~ ~ 
m," b, "',,d "'09 , 60" '01"'0' co"", ~ 

.. 32" 

CONTACT TOO LOW 

'T .. ~ 
60" D 

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

TOOLS: 
Valve seat cutter, 35 mm (IN) 07780·0010400 
Valve seat cutter, 33 mm (EX ) 07780-0010800 
Cutter holder, 5.5 mm 01781·0010101 

or equivalent commercially available in U.S.A. 

ROUGHNESS 

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

TOOLS: 
Flat cutter, 36 mm (IN) 
Flat cutter, 33 mm (EX) 
Cutter holder, 5.5 mm 

07780·0013500 
07780·0012900 
07781·0010101 

o r equivalent commercially available in U.S.A. 

OLD SEAT WIDTH 



Using a 600 interior cutter, remove 114 of the exist
ing valve seat material. 

TOOLS: 
Interior cutter. 34 mm (IN ) 
Interior cutter, 30 mm (EX) 
Cutter holder, 5.5 mm 

07780-0014700 
07780-0014000 
07781-0010101 

or equivalent commercially available in U.S.A. 

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

VALVE SEAT WIDTH: 1.0 - 1.1 mm (0.039 - 0.043 in ) 

Make su re that all pitting and irregularities are 
removed. 

Excessive lappmg After cutting the seat, apply lapping compound to 
pressure may the valve face, and lap the valve using light pres

deform or damage sure. 
the seal. Change the angle of lapping tool frequently to pre

vent uneven seat wear. 

Do not allow After lapping, wash any residual compound off the 
lapping compound cylinder head and valve and recheck the seat con

to enter rhe guides tact. 

CAMSHAFT REMOVAL 
Remove the cylinder head (page 8-8). 

Remove the cam chain tensioner lifter sealing bolt 
and sealing washer. 

CYLINDER HEADIV ALVE/CAMSHAFT 

~EATWIDTH 

, 
~ 

---6-<L~ 

-
~EATWIDTH 

----------' 45°L 
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CYLINDER HEADIVALVE/CAMSHAFT 

Turn the cam chain tensioner lifter shaft clockwise 
fully and secure it with a stopper tool. 

TOOL: 
Cam chain tensioner stopper 07NMG·MY90101 or 

07ZMG·MCAA400 
(U.S.A. only) 

Remove the four camshaft holder bolts. 
Raise the camshaft holder plate so that the dowel 
pins fitted in the camshaft holders are removed 
from the cylinder. 
Remove the cam chain from the cam sprocket, and 
suspend the cam chain with a piece of wire to pre
vent it from falling into the crankcase 
Remove the camshaft assembly and holder plate. 

00 nor forcibly Remove the dowel pins from the camshaft holders. 
remove the dowel Remove camshaft holder B from the camshaft 

pms from the assembly. 
camshaft holders. 
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INSPECTION 
Check the cam surfaces for scoring, scratches or evi
dence of insufficient lubrication. 
Check the sprocket tBBth for wear or damage. 

Measure each cam lobe height. 

SERVICE LIMITS: IN: 33.790 mm (1.3303 in) 
EX: 33.946 mm (1.3365 in) 

DOWEL PINS 

CAMSHAFT HOLDER B 



Turn the camshaft holder to check the bearing. 
The bearing should turn smoothly and quietly. 
Replace the camshaft assembly jf the bearing does 
not turn smoothly and quietly. 

Check the decompressor cam operation. 
Press on the decompressor cam as shown. 
As you press on one side, the decompressor cam 
should lock above the base of the exhaust cam lobe. 
As you press on other side, the decompressor cam 
lobe extend below the base of the exhaust cam 
lobe. 

CAMSHAFT INSTALLATION 
Install camshaft holder B onto the camshaft assem
bly. 
Install the dowel pins if they were removed. 

Remove the timing hole cap (page 3-10). 

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

lubricate the camshaft bearings and cam chain with 
oil. 
Install the camshaft holder plate onto the camshaft 
holders. 
Align the timing mark (i ndex line) on the cam 
sprocket with the cylinder top surface, and install 
the cam chain onto the cam sprocket. 
locate the dowel pins into the holes in the cylinder. 
Make sure that the timing mark lines up with the cyl
inder top surface. 

CYLINDER HEADIV ALVE/CAMSHAFT 

CAM 

DOWEL PINS 

CAMSHAFT HOLDER B 

INDEX MARK 

"T" MARK 
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Install and tighten the four camshaft holder bolts. 
Apply molybdenum oil solution to the cam lobes. 

Remove the stopper tool from the cam chai n ten
sioner lifter and install the seali ng bolt w ith a new 
sealing washer. 

Install the cylinder head (page 8-20). 



CYLINDER HEAD ASSEMBLY 

OUTER SPRING 

SPRING SEAT 

:II GUIDE 

INTAKE VALVE 

Blow through the oil passage (stud bolt hole) in the 
cylinder head with compressed air. 
Install the valve spring seats. 
Install new stem seals. 
lubricate the valve stem sliding surface with molyb
denum oil solution . 
Insert the valve into the guide while turning it 
slowly to avoid damage to the stem sea1. 

Install the inner and outer valve springs with the 
tightly wound coils facing the combustion chamber. 

Inslall the spring retainer. 

CYLINDER HEADIV ALVEI CAMSHAFT 

EXHAUST VALVE 

SPRING SEAT 

="::l~" 
\ ~ ~ ~MSEAl 

RETAINER INNER SPRING 

) 
COMBUSTION CHAMBER SIDE 
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Grease the cotters 
to ease Installation 

To prevent loss of 
tenSIOn, do nor 

compress the valve 
Spimgs mors rhan 

necessary to install 
the colters. 

Install the valve spring cotters using the va lve 
spring compressor. 

TOOL: 
Valve spring compressor 07757-0010000 

Support the cylinder head so that the valve heads 
will not contact anything that cause damage. 
Tap the valve stems gently with two plastic ham
mers as shown to seat the cotters firmly. 

CYLINDER HEAD INSTALLATION 
Clean the mating surface of the cylinder and head. 

Instal ' the dowel pins and a new gasket. 

Install the cylinder head. 

Tighten Ihe cylmder Install and temporarily tighten the four cylinder 
head bol/s after head boils. 

installing the 
cylmder head cover. 

8-20 

SPRING COMPRESSOR 

BOLTS 



If the EeT sensor was removed, apply sealant to the 
EeT sensor threads. Do not apply sealant to the sen· 
sor head. 
Install and tighten the EeT sensor. 

TORQUE: 10 N·m ItO kgf·m , 7Ibf.ft) 

If the carburetor insulator was removed, install it, 
aligning its groove with the lug on the cylinder 
head. 

Install and tighten the spark plug. 

TORQUE: 22 N'm 12.2 kgf·m , 161bf.ftl 

Connect the EeT sensor connector. 

Install the mounting rubbers on the upper engine 
hanger bushing with the large 1.0. side facing in. 
Install the upper engine hanger bracket and bolts. 
Tighten the engine side hanger bolts. 

TORQUE: 32 N'm 13.3 kgf·m , 241bf.ftl 

Tighten the upper engine hanger nut. 

TORQUE: 54 N'm 15.5 kgf·m, 40 Ibf.ft) 

Connect the bypass hoses to the cyl inder head. 

Coat the cam followers with oil and install them into 
the cylinder head. 

Install the following: 

- water pump (page 6·121 
- cylinder head cover (page 8·221 
- thermostat (page 6·10) 
- carburetor (page 5-18) 
- exhaust pipe (page 2·15) 

CYLINDER HEAD/VALVE/CAMSHAFT 
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CYLINDER HEAD COVER ASSEMBLY I 
INSTALLATION 

ASSEMBLY 

SEITING BOLT 

~ SEALING WASHER 

ROCKER ARM SHAFT 

() 

INTAKE ROCKER ARM 

\ :t!I a·RING 
EXHAUST ROCKER ARM 

C08t new O-rings with oil and install them onto the 
rocker arm shaft grooves. 
Apply molybdenum oil solution to the rocker arm 
shaft sliding surface. 

:t!I -, a·RINGS 
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Install the rocker arms and shafts into the cyl inder 
head cover. 

Align the bolt holes in the cylinder head cover and 
rocker arm shaft by turning the shaft. 
Install the setting bolts with new sealing washers 
and tighten the bolt securely. 

ROCKER ARMS AND SHAFTS 

ROCKER ARM SHAFTS 

.' 
, " 



Installing head 
cover mcorrectly 

will result In severe 
engme damage 

Do not tlf1hlen the 
cap nuts when the 

rr:x:ker arms are not 
aligned wIth the 
push rod ends 

INSTALLATION 
Install the dowel pins and a new gasket. 
Instatl the push rods into the cam followers fest 
them into the gasket grooves as shown. 

CYLINDER HEADIVALVE/CAMSHAFT 

Install the cylinder head cover w hile holding the ~!~~!~~~~~~~~ 
rocke r arms lightly and align the rocker arm follow
ers with the push rod ends. 
Be sure to seat the rocker arm followers on the push 
rods properly by turning the crankshaft slowly with 
the recoil starter. 
Apply oil to the cap nut threads and sealing sur
faces . 
Install the four washers, cap nuts, three new sealing 
washers and seven bolts. 
Tighten the nuts and bolts in a crisscross pattern in 
2 or 3 steps. 

TORQUE: Cap nut : 53 N 'm (5.4 kgf·m , 39 Ibf.ft) 

Install the spa rk plug cap. 

If the cylinder and/or cylinder head were serviced, 
tighten the fou r cylinder bolts and four cylinder 
head bolts. 

Coat new O-rings w ith oi l and install them into the 
grooves in the valve adjusting hole caps. 

Install the valve adjusting hole caps and tighten the 
bolts. 
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Install the wire clamp 10 the fuel tank heat guard. 
Install the fuel tank heat guard. 
Install the upper radiator hose, choke and throttle 
cables onto the fuel tank heat guard properly. 

Install the fuel tank (page 5-21). 

HEAT 
GUARD 
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CYLINDER/PISTON 

SYSTEM COMPONENTS 

o 
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SERVICE INFORMATION 
GENERAL 
• The cylinder and piston can be serviced with the engine installed in the frame. 
• Take cafe not to damage the cylinder wall and piston. 
• Be careful not to damage the mating surfaces when removing the cylinder. 

CYLINDER/PISTON 

• Rocker arm and valve lubricat ing oil is fed through the oil passage in the cyl inder. Clean the oil passage before install
ing the cylinder. 

• When disassembling, mark and store the disassembled pa rts to ensure that they are reinstalled in their originalloca
lions. 

SPECIFICATIONS 

ITEM 
Cylinder !.D. 

Out of round 
Taper 
Warpage 

Piston, Piston 0.0. at 15 (0.6) from bottom 
piston pin, Piston pin hole 1.0. 
piston ring Piston pin 0.0. 

Piston·to·piston pin clearance 
Piston ring end 
gap 

Piston ring-to· ring 
groove clea rance 

Cylinder.to.pisto"nclearance 
Connecting rod small end I.D. 
Connecting rod-to·piston pin clearance 

TOOLS 

Cam chain tensione r stopper 
07NMG·MY90101 

or 07ZMG·MCAA400 (U.S.A. only) 

Top 
Second 
Oil (side rail) 

Top/Second 

Unit' mm (in) 
STANDARD SERVICE LIMIT 

92.000 92.010 (3.6220 3.6224) 92.10 (3.626) 
- 0.10 (0.004) 

0.10 (0.004) 

- 0.10 (0.004) 
91.965 91.985 (3.6207 3.6214) 91.90 (3.618) 
20.002 20.008 (0.7875 0.7877) 20.04 (0.789) 
19.994 20.000 (0.7872 0.7874) 19.96 (O.786) 
0.002 0.014 (0.0001 0.0006) 0.08 10.003) 
0. 15 0.30 (0.006 0.012) 0.5 (O.02) 
0.30 0.45 (0.012 0.018) 0.6 (O.02) 
0.20 0.70 (0.008 0.028) 

0.030 - 0.060 (0.0012 - 0.0024) 0.09 (0.004) 

0.015 - 0.045 (0.0006 0.0018) 0.01 (0.004) 
20.020 20.04 1 (0.7882 0.7890) 20.07 (0.790) 
0.020 - 0.047 (0.0008 0.0019) 0.10 (0 .004) 
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CYLINDER/PISTON 

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 

E)(cessive 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 cyl inder. piston or piston rings 
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CYLINDER/PISTON REMOVAL 
CYLINDER REMOVAL 
Remove the cyl inder head (page 8-B). 

Remove the cam chain tensioner lifter sealing bolt. 

Turn the tensioner shaft clockwise with the stopper 
tool to retract the tensioner, then insert the stopper 
fully to hold the tensioner in the fully retracted posi
tion. 

TOOL: 
Cam chain tensioner stopper 07NMG·MY90101 or 

07ZMG-MCAA400 
(U.S.A. only) 

Remove the two bolts. 

Remove the cam chain tensioner lifter from the cyl
inder. 

Remove the gasket. 

Remove the camshaft (page 8-15). 

Do not strike the Remove the four bolts and cylinder. 
cylinder too hard 

and do nor damage 
the mating surface 
with a screwdriver. 

CYLINDER/PISTON 
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CYLINDER/PISTON 

Remove the gasket and dowel pins. 
Remove the cam chain guide. 

PISTON REMOVAL 
Place a clean shop towel ove r the crankcase to pre
vent the clip from falling into the crankcase. 

Remove the piston pin clips with the pliers. 
Push the piston pin out of the piston and connecti ng 
rod, and remove the piston . 

Donordamage/he Spread each piston ring and remove it by lifting up 
PIston nng by at a point opposite the gap. 

spreading the ends 
roo f~r 
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Clean carbon deposits from the ring grooves with a 
ring that will be discarded. Never use a wire brush ; 
it will scratch the groove. 



INSPECTION 
CYLINDER 

Inspect the cylinder bore for scratch or wear. 
Measure the cylinder I.D. at three levels in an X and 
Vaxis. 
Take the maximum reading to determine the cylin
der wear. 

SERVICE LIMIT: 92 .10 mm (3.626 in) 

Calculate the cylinder-la-piston clearance. 
Refer to page 9-4 for measurement of the piston 
0.0. 

SERVICE LIMIT: 0.10 mm (0.004 in) 

CYLINDER/PISTON 

Calculate the cylinder taper and out-of-round at , -------------------, 
three levels in an X and Y axis. Take the maximum 
reading to determine the taper and out-of-round . 

SERVICE LIMITS: Taper: 0.10 mm (0.004 in) 
Out-of-round: 0.10 mm (0.004 in) 

The cylinder must be rebored and an oversize pis· 
ton fitted jf the service limits are exceeded. 

The 0.25 mm (0.010 in ) and 0.50 mm (0.020 in ) over
size pistons are available. 

The cylinder must be rebored so that the clearance 
for an oversize piston is 0.Q15 - 0.045 mm 10.0006-
0.0018 in ). 

Check the top of the cylinder for warpage with a 
stra ight edge and feeler gauge across the studs and 
bolt holes as shown. 

SERVICE UMIT:0.l0 mm (0.004 in) 

PISTON/ PISTON RING 

Inspect the piston rings for movement by rotating 
the rings. The rings should be able to move in their 
grooves wi thout catch ing. 

Push the ring until the outer surface of the piston 
ring is nearly f lush with the piston and measure the 
ring-to-ring groove clea rance. 

SERVICE lIMITS:Top/ Second: 0.09 mm (0.004 in) 

TOP 

MIDDLE 

BonOM 

---.. 
_/ 

-'. 

/ -. 
/ --~ 
'----
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Insert each piston ring into the bottom of the cylin
der squarely using the piston. 
Measure the ring end gap. 

SERVICE LIMITS: Top: 0.5 mm 10.02 inl 
Second:O.6 mm (0.02 in) 

Measure the piston pin 0.0. 90° to the p iston pin 
hole and at point 15 mm !D,6 in) from bottom of the 
piston skirt. 

SERVICE LIMIT: 91 .90 mm 13.618 in) 

Compare this measurement against the maxim um 
cylinder 1.0. measurement and calcu late the piston
to-cylinder clearance (page 9-7), 

Measure piston pin hole. Take the maximum read
ing to determine the 1.0 . 

SERVICE LIMIT: 20.04 mm (0.789 in) 

Measure the piston pin 0.0. at three points. 

SERVICE LIMIT: 19.96 mm (0.786 in) 

Calculate the piston-ta-piston pin clearance. 

SERVICE lIMIT:O.08 mm (0.003 in) 

CONNECTING ROO 

Measure the connecting rod small end 1.0. 

SERVICE lIMIT:20.07mm (0.790 in) 

Calculate the connecting rod-to-piston pin clear- ~~,.' 
ance. 

SERVICE lIMIT:0.10 mm (0.004 in) 

15 mm (0.6 in) 

I 
I 



CYLINDER/PISTON INSTALLATION 
PISTON RING INSTALLATION 

CYLINDER/ PISTON 

Be careful not to 
damage the piston 

and rings. 

Carefully install the piston rings into the piston ring , -------------------, 
grooves with the markings facing up. 

• Do not confuse the top and second rings. 
• To install the oil ring, install the spacer first, then 

install the side rails. 

Stagger the piston ring end gaps 1200 deg rees apart 
from each other. 
Stagger the side rail end gaps as shown. 

PISTON INSTALLATION 
Place a clean shop towel over the crankcase to pre
vent the piston pin clip from falling into the crank
case. 

Apply molybdenum oil 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 N ~ mark toward the 
intake side and insert the piston pin through the pis
ton and connecting rod . 

Install new piston pin clips into the grooves in the 
piston pin hole. 

Make sure that the piston pin clips are seated 
securely and piston pin clip end does not al ign wi th 
the piston cutout. 

MARKING 

TOP RING 

SIDE RAILS 

9-9 



CYLINDER/PISTON 

CYLINDER INSTALLATION 
Clean the gasket surfaces of the cylinder and crank
case thoroughly. being careful not to damage them, 
and being careful not to allow gasket material into 
the crankcase . 
Blow through the oil passage (stud bolt hole) in the 
cylinder with compressed air. 

Install the cam chain guide into the crankcase so 
that its end rests in the groove properly as shown. 

Install the dowel pins and a new gasket. 

Apply engine oil to the cylinder wall, piston outer 
surface and piston rings. 

88 ClIreful not 10 Install the cylinder over the piston while compress
damage the P'Slon ing the piston rings with your fingers. 
nngsandcylmder Align the cam chain guide bosses with the grooves 

wall. in the cylinder properly to seats the cylinder onto 
the crankcase. 

Tighten the cy/Iflder Make sure that the cylinder is touched to the crank
bolts after Iflslal/Iflg case evenly. Install and temporarily tighten the four 

rhe cy/Ifl<ier head cylinder bolts 
cover 
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Remove the sealing bolt and washer from the cam 
chain tensioner lifter. 

Turn the cam chain tensioner lifter shaft clockwise 
fully to retract the tensioner lifte r and secure it with 
a stopper tool. 

TOOL: 
Cam chain tensioner stopper 07NMG·MY90101 or 

07ZMG·MCAA400 
(U.S.A. only) 

Install the cam chain tensioner lifter into the cylin· 
der with a new gasket. 

Install the camshaft (page B-17) , 

Install and tighten the two boils. 

Remove the stopper tool and install the seating bolt 
with 8 new sealing washer. 

Install the cylinder head (page 8·20). 

CYLINDER/PISTON 

TENISIONER LIFTER 
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CENTRIFUGAL CLUTCH 

COMPONENT LOCATION 

"8 N·m (12.0 kgf·m, B7Ibf.ft) 

18 N'm (1 .8 kgf·m , 13Ibf.ft) 
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SERVICE INFORMATION 
GENERAL 

CENTRIFUGAL CLUTCH 

• This section covers service of the centrifugal dutch and change clutch. These parts can be serviced with the engine 
installed in the frame. 

• The automatic transmission unit and engine lubricating oil from the filler is fed through the oil passages in the front 
crankcase cover. 

• The clutch will not engage properly if the engine oil contains additives such as molybdenum disulfide. Oils with a 
molybdenum disulfide additive tend to reduce clutch friction. 

• Engine oil viscosity and level and the use of oil additives have an effect on clutch disengagement. Oil additives of any 
kind are not recommended . When the clutch does nOI disengage or the vehicle creeps with the clutch disengaged, 
inspect the engine oil viscosity and level before servicing the dutch system. 

SPECIFICATIONS 

TORQUE VALUES 

Centri fugal clutch lock nut 

Oil feed pipe setting cap 

TOOLS 

Clutch holder plate 
07ZMB-HN20100 

" "e o " 
"-.~ 

Not available in U.S.A. 

Outside screw puller, 40 x 1.5 mm 
07ZMC-HN20100 

118 N·m (12.0 kgf·m, 87 Ibf·ft) 

18 N'm (1.8 kgf·m, 131bHt) 

Clutch holder pin 
07ZMB-HN20200 

Not available in U.S.A. 

Bearing remover, 17 mm 
07936-3710300 

0' 07ZMC·HN2A 100 (U.S.A. onlvL 

Lock nut: Replace with a new one 
Apply oil to the threads and sealing surface 
Stake 

Clutch holder set 
07ZMB-HN20000 

or 07ZMB-HN2Al00 (U.S.A. only) 

Remover handle 
07936-3710100 
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CENTRIFUGAL CLUTCH 

Remover weight 
0774 HlOl0201 

or 07936-3710200 
or 07936·371020A (U.S.A. only) 

Pilot, 17 mm 
07746-0040400 

TROUBLESHOOTING 
Clutch slips when accelerating 
• Worn clutch weight linings 
• Worn clutch drum 
• Improper oil additive used 

The vehicle creeps with clutch disengaged 
• Weak clutch weight springs 

10-4 

Driver 
07749·0010000 

Pilot, 22 mm 
07746-0041000 

Attachment, 42 x 47 mm 
07746-0010300 

Hub bearing driver 
07HAD-SG00100 



FRONT CRANKCASE COVER 
REMOVAL 
Remove the following: 

- front mud guards (page 2-8) 
- inner fenders (page 2-9) 
- gearshift linkage (page 7-5) 
- oil tank (page 4-8) 

Remove the bolt , socket bolt, collar and left engine 
side cover. 

Remove the two bo lts and left engine side cover 
stay. 

Remove the setting cap and oil feed pipe from the 
front crankcase cover. 
Remove the O-rings from the setting cap and feed 
pipe. 

Remove the fourteen crankcase cover bolts. 
Remove the two bolts and control motor from the 
front crankcase caver. 

Remove the front crankcase cover. 

Remove the dowel pins and D-ring. 

Remove the control motor reduction gear and shaft 
if necessary. 

STAY 

LEFTENGINE 
SIDE COVER 

CENTRIFUGAL CLUTCH 

COLLARS 

SOCKET BOLTS 
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CENTRIFUGAL CLUTCH 
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Remove the oil joint pipe and O·rings. 

BEARING INSPECTION! 
REPLACEMENT 
Turn the inner race of each bearing with your finger. ,---------- --------
The bearing should turn smoothly and quietly. BEARING 

Also check that the outer race of the bearing fits 
tightly in the front crankcase cover. TRANSMISSION BEARINGS 

Replace the bearing if the inner race does not turn 
smoothly. quietly, or if the outer race fits loosely in 
the front crankcase cover. 

Remove the crankshaft bearing using special tools. 

TOOLS: 
Bearing remover, 17 mm 
Remover handle 
Remover weight 

07936-3710300 
07936·3710100 
07741·0010201 or 
07936-371020A or 
07936·3710200 
(U.S.A . only) 

"BEI\R"'" REMOVER 



Be sure to wear 
heavy gloves fO 

avoid bums when 
handlmg the heated 

cover. 

Drive a new crankshaft bearing in with the sealed 
side faci ng down, using the special tools. 

TOOLS: 
Driver 
Attachment. 42 x 41 mm 
Pilot, 17 mm 

07749·0010000 
07746·0010300 
07746·0040400 

Heat the front crankcase cover with a heat gun or a 
hot plate and remove the automatic transmission 
unit bearings from the cover. 

Drive new transmission bearings in using the spe
cial tools. 

TOOLS: 
Inner bearing: 
Driver 
Attachment, 42 x 47 mm 
Pilot. 22 mm 

Outer bearing: 
Driver 
Hub bearing driver 

INSTALLATION 

07749-0010000 
07746-0010300 
07746-0041000 

07749 ·0010000 
07HAO·SG00100 

Blow through the oil passages in the front crankcase 
cover with compressed air. 

Remove the gearshift spindle oil seal. 
Apply engine oil to a new oil seal lip and install it. 

Apply engine oil to the control motor driven gear 
teeth, reduction gear teeth and shaft. Install the 
shaft and reduction gear if they were removed. 

CENTRIFUGAL CLUTCH 
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CENTRIFUGAL CLUTCH 
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Coat new Q'rings with oil and install them onto the 
oil joint pipe. 
Install the oi l joint pipe into the crankcase. 

Coat a new O-ring with engine oil and install it into 
the crankcase groove. 
Install the dowel pins. 

Clean the crankcase and cover mating surfaces. 
Apply liquid sealant to the mating surface of the 
front crankcase cover. 

Insta ll the front cran kcase cover and lighten the 
fourteen bolt in a crisscross pattern in 2 or 3 steps. 

Install the control motor !pag9 24-43). 

Coat a new O-ring with engine oil and install it onto 
the oil feed pipe. 
Install the oil feed pipe into the front crankcase 
cover, aligning the tab with the groove in the cover. 



CENTRIFUGAL CLUTCH 

Coat 8 new O-ring with oil and install it onto the oil 
feed pipe setting cap. 
Install and tighten the setting cap. 

TORQUE: 18 N·m (1.8 kgf·m, 13 Ibf.ft) 

Install the left engine side cover stay by aligning the ~S~T~A~Y~~~~C~O~L~L~A~R~S~~~~~~:~~~ 
locating tab with the groove in the rear crankcase ~' 
cover, and tighten the two bolts. '-

Install the left engine side cover and collars then 
tighten the bolt and socket bolts. 

Install the following: BOLTS 

- oil tank (page 4-8) j 
- gearshift linkage (page 7-10) I/"'~ 
- inner fenders (page 2-9) 
- front mud guards (page 2-8) 

Adjust the tie-rod length of the gearshift lever link· 
age (page 12-'8). 

SOCKET BOLTS 

CENTRIFUGAL CLUTCH 
DISASSEMBLY 
Remove the front crankcase cover (pag e 10-2). 

Be careful nor ro Unstake the centrifugal dutch lock nut . 
damage the 

crankshaft threads 

Install the special tools by aligning th e pins with the 
grooves in the drive plate. 
Hold the drive plate and loosen the lock nut 

TOOLS: 
Clutch holder set 

- clutch holder plate 
- clutch holder pin 

01ZMB·HN20000 or 
07ZMB·HN2Al00 
(U.S.A. only) 
07ZMB·HN20100 
07ZMB·HN20200 

Remove the lock nut and washer. 
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CENTRIFUGAL CLUTCH 

10-10 

Remove the centrifugal clutch assembly using the 
special tool. 

TOOL: 
Outside screw puller, 
40x1.5mm 

Remove the washer. 

INSPECTION 
ONE-WAY CLUTCH 

07ZMC-HN20100 or 
07ZMC-HN2Al00 
(U.S.A. only) 

Hold the clutch drum and turn the drive plate. 
The drive plate should turn counterclockwise 
smooth ly and should not turn clockwise. 
Remove the drive plale assembly from the clutch 
drum by turning it counterclockwise. 

CLUTCH DRUM 

Check the one-way clutch sprag for abnormal wear, 
damage or irregular movement. 

Remove the sprag clutch from the clutch outer. 
Check the clutch lining and sprag clutch contacting 
surfaces for abnormal wear or damage. 

Measure the clutch drum I.D. 

SERVICE LIMIT: 150.4 mm (5.92 in) 

Check the crankshaft sliding su rface of the clutch 
drum boss for scratches or abnormal wear. 
Measure the clutch drum boss I.D. 

SERVICE LIMIT: 29.05 mm (1 .144 in) 

DRUM 



CRANKSHAFT 

Check the clutch drum sliding surface of the crank
shaft for scratches or abnormal wear. 
Measure the crankshaft D.D. 

SERVICE LIMIT: 28.93 mm (1.139 in) 

DRIVE PLATE ASSEMBLY 

Replace the clutch Measure the clutch lining thickness of the weight. 
weights as a sel. 

SERVICE LIMIT: 2.0 m m (0.08 in) 

Check the sprag clutch contacting surface of the 
drive plate boss for abnormal wear or damage. 

Compress the clutch cone spring and remove the E· 
clips. 
Remove the outer plate, cone spring and inner 
plate. 

Measure the height of the clutch cone spring . 

SERVICE LIMIT; 3.6 mm (0.1 4 in ) 

CENTRIFUGAL CLUTCH 

E·ClIPS CONE SPRING 

INNER 

CONE SPRING 
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CENTRIFUGAL CLUTCH 

Remove the clutch weights and springs from the 
drive plate. WEIGHTS 

Replace rhe clurch Measure the clutch weight spring free length. 
wBlght springs 8S 8 

ser. 

10-12 

SERVICE liMIT: 24.1 mm (0.95 in ) 

ASSEMBLY 

DRIVE PLATE 

SPRINGS 

J ~ 

CLUTCH DRUM 

SPRAG CLUTCH 

OUTER PLATE 

CONE SPRING 

INNER PLATE 



Install with the Install the clutch weights and springs onto the drive 
spring's open ends plate as shown. 

facing in. 

Install the following: 

- inner plate with dished side facing up 
- clutch spring with concaved side facing down 
- outer plate with locating pins facing up 

Install the E-clips into the pin grooves of the drive 
plate with their gaps facing towards the locating 
pins while compressing the cone spring with plie rs. 

Apply oil to the sprag clutch whole surface and the 
sprag clutch contacting surface of the clutch drum. 
Install the sprag clutch into the clutch drum with the 
"OUT SIDE" mark facing up. 

CENTRIFUGAL CLUTCH 

WEIGHTS 

SPRINGS 

CONE SPRING 

I OICAr'INC; PINS 
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CENTRIFUGAL CLUTCH 

Keep the clurcf1 
drum and dnve 

plate as an 
assembly 
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Apply engine oil to the sprag clutch contacting sur· 
face of the drive plate boss. --:7Ii 
Install the drive plate assembly into the clutch drum I DRIVER PLATE 
while turning it counterclockwise. 

Install the washer onto the crankshaft. 

Apply engine oil to the clu tch drum sl iding su rface 
of the crankshaft. 

Install the centrifugal clutch assembly onto the 
crankshaft while aligning the splines of the drive 
plate boss and crankshaft. 

Engage the primary drive gear of the clutch drum 
with the driven gear of the automatic transmission 
unit. 

Install the washer. 

Apply engine oil to the threads and seati ng surface 
of a new clutch lock nut and install it. 
InSlalithe special tools by aligning the pins with the 
grooves in the drive plate. 
Hold the drive plate and tighten the lock nut 

TOOLS: 
Clutch holder set 

- clutch holder plate 
- clutch holder pin 

07ZMB·HN20000 or 
07ZMB-HN2Al00 
(U.S.A. only) 
07ZM8·HN20100 
07ZMB-HN20200 

TORQUE: 118 N·m (12 .0 kgf·m , 87 Ib'·ft) 



8e CiJreful no/to Stake the clutch lock nut into the crankshaft groOlle. 
damage/he 

crankshaf//hreads Install the front crankcase cOlier (page 10-7). 

CENTRIFUGAL CLUTCH 
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ALTERNATOR/STARTER CLUTCH 

SYSTEM COMPONENTS 

108 N·m (11 0 k . gf·m, 80 Ibf.ft) 
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SERVICE INFORMATION 
GENERAL 

ALTERNATOR/STARTER CLUTCH 

• This section covers service of the recoil starter, alternator stalor and flywheel/starter clutch. These parts can be serviced 
with the engine installed in the frame. 

• Starter clutch lubricating oil is fed through the oil passage in the alternator cover. Clean the oil passage before insta l ling 
the alternator cover. 

• Be ca reful not to damage the mating surfaces of the alternator and crankcase covers when servicing. 
• Refer to 19·8 for alternator stator inspection. 
• Refer to 21·6 for starter motor servicing. 

SPECIFICATIONS 

Unit: mm (in) 
ITEM 

51.705 - 51.718 (2.0356 - 2.0~3661'iIl===t~5,~. 7~O~5~1~2.Q03~5~6tl j 
STANDARD SERVICE LIMIT 

Starter driven gear boss 0.0. 

TORQUE VALUES 

Starter clutch outer bolt 
Recoil starter driven pulley bolt 

Alternator stator bolt 
Ignition pulse generator bolt 

TOOLS 

L 

Flywheel holder 
07725·0040001 

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

Driver 
07749·0010000 

30 N'm (3.1 kgf·m, 22 Ibf·ft ) 
108 N·m (1 1.0 kgf·m, 80 Ibf·ft) 

10 N'm (1.0 kgf·m, 7 Ibf·ft) 
6 N'm (0.6 kgf·m, 4.3 Ibf.ft) 

Flywheel puller 
07933·3950000 

Attachment, 24 x 26 mm 
07746·0010700 

Apply locking agent to the threads 
Apply engine oil to the threads and 
seating surface 

Apply locking agent to the threads 

Recoil pulley holder 
07SMB·HM70100 

Pilot, 10 mm 
07746·0040100 
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AL TERNATORISTARTER CLUTCH 

Remover weight 
07741-0010201 

or 07936-3710200 
or 07936·371020A (U.S.A. only) 

TROUBLESHOOTING 

Bearing remover shaft , 10 mm 
07936-GE00100 

Starter motor turns, but engine does not turn 
• Faulty starter clutch 
• Damaged reduction gear or shaft 

11-4 

Bearing remover head, 10 mm 
07936·GE00200 



RECOIL STARTER 
REMOVAL 

Wear eye 

Remove the air cleaner housing (page 5-5), 

Remove the four mounting bolts and the recoil 
starter assembly. 

DISASSEMBLY 
Remove the bolt and ratchet cover. 

Remove the ratchet and spring . 

Untie the starter rope and remove the starter grip. 
Release the starter rope slowly. 

prQtecl/Of) and use Remove the starter drive pulley. 
cafe when 

removmg rhe dove 
pulley and srarter 
spring. The spring 
can pop our of the 

housmg If cafe IS 

no/used 

AL TERNATORISTARTER CLUTCH 

T 

RATCHET COVER 

DRIVE PULLEY ROPE 
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ALTERNATOR/STARTER CLUTCH 

11-6 

Remove the starter rope from the drive pulley. 
Check the starter rope for wear or damage. 

Check the recoil starter spring and replace it with a 
new one if it is damaged or broken. 

ASSEMBLY 
Install the spring by hooking the outer end onto the 
starter housing hook as shown. 

Install the starter rope into the drive pulley and tie 
the rope end in a square knot. 
Wrap the rope around the drive pulley in a counter
clockwise direction as viewed from the ratchet side 
as shown. 

ROPE 

I 

SPRING HOOK 

SPRING 

ROPE 

:::::=::::: DRIVE PULLEY 



Apply grease to the drive pulley shaft. 
Set the starter rope into the pulley cutout and install 
the pulley while hooking the spring inner end onto 
the pulley hook. 

Preload the starter spring by turning the pulley 2-1/2 
turns counterclockwise. 

Route the starter rope end through the starter hous
ing and grip holes while the pulley remains held in 
place. 
Tie the starter rope end in a square knot. 

Install the ratchet return spring onto the drive pul
ley, inserting the end into the hole in the pulley. 
Apply grease to the starter ratchet pivot pin on the 
drive pulley. 
Install the starter ratchet onto the pivot pin while 
hooking the spring end onto the ratchet groove. 

AL TERNATORISTARTER CLUTCH 

DRIVE PULLEY 

~ 
Hook 

SQUARE KNOT 

RATCHET 

~ 
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AL TERNATORISTARTER CLUTCH 

Insta1l the friction spring onto the ratchet cover. 
Install the ratchet cover, aligning the fla ts on the FRICTION SPR"'G -
boss so that the friction spring loop is against the 
ratchet pawl. 

Install and tighten the bolt. 

Check that the recoil starter for smooth operation by 
pulli ng the grip. 

INSTALLATION 
Install the recoil starter assembly and tighten the 
four bolts. 

Install the air cleaner housing (page 5·5). 

ALTERNATOR STATOR 

11-8 

ALTERNATOR COVER REMOVAL 
Remove the following: 

- air cleaner housing (page 5-5). 
- 5wingarm (page 15·9). 

Remove the alternator 5P connector from the stay 
and disconnect it. 
Free the alternator wire from the clip. 

Remove the recoil starter (page 11 -5). 



The cover (stator! is 
magnetically 

attracted to the 
flywheel, be careful 

durmg removal. 

Hold the recoil starter driven pulley using the spe-
cial tool and loosen the bolt. 

TOOL: 
Recoil pulley holder 07SMB-HM70100 

Remove the bolt, O-ring and the driven pu l ley. 

Remove the nine bolts, three sealing washer and 
alternator cover. 

Remove the dowel pins and O-ring. 

IGNITION PULSE GENERATOR I 
STATOR REMOVAL/INSTALLATION 
Oisconnect the ignition pulse generator connector. 
Remove the two bolts and ignition pulse generator. 

AL TERNATORISTARTER CLUTCH 
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ALTERNATOR/STARTER CLUTCH 

Remove the wire grommet from the alternator STATOR 

The cover (s tafor) is 
magnetically 

attracted to the 
flywheel, be careful 
nor to get anythmg 

caught between 
these parts when 

installing 

11-10 

cover groove. 

Remove the three bolts and alternator stator . 

Install the alternator stator onto the cover and 
tighten the three bolts. 

TOROUE: 10 N-m (1.0 kgf·m, 7 Ibf.ft) 

Apply sealant to the wire grommet seating groove 
and install the grommet into the cover groove prop
erly. 

Apply locking agent to the ignition pulse generator 
bolt threads. 
Install the ignition pulse generator and tighten the 
two bolts. 

TORQUE: 6 N'm (0.6 kgf·m, 4.3 IbUt) 

Connect the ignition pulse generator connector. 

ALTERNATOR COVER INSTALLATION 
Install the dowel pins and a new O-r ing. 
Check that the starter reduction gears are installed 
in position. 
Apply molybdenum oil solution to the starter reduc
tion shaft journals. 

Blow through the oil passage in the al ternator cover 
w ith compressed air. 

Apply sealant to the wire grommet seat ing surface 
and install the alternator cover. 

Install the nine bolts with three new sealing washers 
and tighten the bolts in a crisscross pattern in 2 or 3 
steps. 

• The location for the bolt with sealing washer is 
marked "~ " on the cover. 

Coat a new oi l seal lips with oil and install it into the 
alternator cover until it is fully seated. 

cu 
BOLTS -",--;r 

-

~""SEAUNG 
WASHERS 



AL TERNATORISTARTER CLUTCH 

Install the starter driven pulley aligning the bosses 
with the grooves in the crankshaft. 

Coat a new O-ring with oil and install it onto the ~~~=~~~~ii~ 
driven pulley bolt. 

Apply oil to the driven pulley bolt threads and seat
ing surface, and install the bolt. 

Hold the starter driven pulley using the special tool 
and tighten the bolt. 

TOOL: 
Recoil pulley holder 07SMB-HM70100 

TORQUE: 108 N·m (11 .0 kgf·m, 80 Ibf ·ft ) 

Install the recoil starter (page 11-5). 

Route the wires and hoses properly (page 1-24). 
Connect the alternator 5P connector and install it 
onto the stay. 

Install the following : 

- swingarm (page 15-9) 
- air cleaner housing (page 5-5) 

Check the oi l level and add the recommended oil if 
necessary (page 3-12). 
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ALTERNATOR/STARTER CLUTCH 

FLYWHEEL/STARTER CLUTCH 
REMOVAL 

11-12 

Remove the following: 

- alternator cover (page 1,-B) 
- starter reduction gear A and shaft 
- washer and starter reduction gear C 
- starter reduction shaft 

Remove the flywheel and starter driven gear using 
the special tool. 

TOOL: 
Flywheel puller 07933·3950000 

Remove the needle bearing, washer and woodruff 
key_ 

STARTER CLUTCH DISASSEMBLY/ 
INSPECTION 
Make sure that the starter driven gear turns clock
wise smoothly and does not turn counterclockwise. 

Remove the driven gear while turning it clockwise. 

DRIVEN GEAR 



Hold the flywheel with the special tool and remove 
the starter clutch bolts. 

TOOL: 
Flywheel holder 07125·0040001 or 

equivalent commer
cially available in U.S.A. 

Remove the starter clutch assembly from the fly 
wheel. 

Remove the sprag clutch from the starter clutch 
outer. 

Check the starter clutch outer and sprag clutch for 
abnormal wear or damage. 

Check the starter driven gear teeth and needle bear
ing for wear or damage. 

Measure the starter driven gear boss 0 .0 . 

SERVICE LIMIT: 51 .705 mm (2.0356 in ) 

STARTER CLUTCH ASSEMBLY 
Lubricate the sprag clutch with oil and install it into 
the starter clutch outer with the flange side facing 
the flywheel side. 

AL TERNATORISTARTER CLUTCH 

STARTER CLUTCH BOLTS 

FL 'fWHEIOLHQLDER 

CLLJTCH OUTER 

o 
CLUTCH OUTER 

\ 
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ALTERNATOR/STARTER CLUTCH 

11-14 

Apply locking agent to the starter clutch bolt 
threads. 
Install the starter clutch assembly onto the flywheel 
and install the bolts. 
Hold the flywheel with the special tool and tighten 
the bolts. 

TOOL: 
Flywheel holder 07725·0040001 or 

equivalent commer
cially available in U.S.A. 

TORQUE: 30 N'm (3.1 kgf·m , 22 Ibf.ft) 

Install the starter driven gear wh i le turning it clock
wise. 

INSTALLATION 

DRIVEN GEAR 

solution . ~ lubricate the needle bearing with molybdenum oil ." ~~~~~~~~~~r~~~!l~ 
Install the washer and needle bearing onto the 
crankshaft. 

Clean any oil from the tapered portions of the crank
shaft and flywheel. 

Install the woodruff key into the crankshaft key 
groove. 

Install the flywheel/staner driven gear, aligning the 
key way in the flywheel with the key on the crank· 
shaft. 

Install the starter driven pulley aligning the bosses 
with the grooves in the crankshaft. 
Apply oil to the driven pulley bolt threads and seat· 
ing surface, and install the bolt. 
Hold the starter driven pulley using the special tool 
and tighten the bolt. 

TOOL: 
Recoil pulley holder 07SMB·HM70100 

TORQUE: 108 N 'm (11 .0 kgf·m. 80 Ibf·tt) 



Loosen the starter driven pulley bolt, and remove 
the pulley holder, bolt and pulley. 

Check the starter motor shaft bearing. 
Replace the bearing if the inner race does not turn 
smoothly, quietly, or if the outer race fits loosely in 
the alternator cover. 

To replace the bearing: 
Heat the alternator cover and remove the bearing 
using the special tools. 

TOOLS: 
Bearing remo\ler shaft, 10 mm 
Bearing remo\ler head, 10 mm 
Remo\ler weight 

0793&GEOOI00 
07936-GE00200 
07741-0010201 or 
07936-371020A or 
07936-3710200 
(U.S.A . only) 

Be sure to press Drive a new bea ring in the cover using the special 
the bearing in tools. 

evenly and flush 
with the surfsce TOOLS: 

Driver 
Attachment, 24 x 26 mm 
Pilot, 10 mm 

07749-0010000 
07746-0010700 
07746-0040100 

Apply molybdenum oil solution to the reduction 
gear teeth , shaft journals and gear A shaft . 

Install the following: 

- starter reduction shaft 
- starter reduction gear C and washer 
- starter reduction gear A and shaft 
- alternator cover (page 11- 10) 

ALTERNATOR/STARTER CLUTCH 

GEAR C 
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SYSTEM COMPONENTS 
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SERVICE INFORMATION 
GENERAL 

SUB-TRANSMISSION/GEARSHIFT LINKAGE 

• This section covers service of the gearshift lever linkage and sub-transmission. The shift lever linkage can be serviced 
with the engine installed in the frame. To service sub-transmission, the engine must be removed from the frame . 

• cylinder head and sub-transmission lubricating oil is fed through the oil passage in the rear crankcase cover. Clean the 
oil passage before installing the rear crankcase cover. 

SPECIFICATIONS 

TORQUE VALUES 

Gearshift lever box cover bolt 
Gearshift lever linkage arm pivot boll 
Gearshift lever linkage tie-rod lock nut 
Gearshift drum center bolt 
Gearshift drum stopper arm pivot bolt 

5 N·m (0.5 kgf·m, 3.6 Ibf.ft) 
27 N'm (2.8 kgf·m, 20 IbUt) 
10 N·m (1.0 kgf·m, 7 IbUt) 
27 N'm (2.B kgf.m, 20 Ibf·h) 
12 N·m (1.2 kgf.m, 9Ibf·h) 

Apply locking agent to the threads 

Apply locking agent to the threads 
Apply locking agent to the threads 
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SUB-TRANSMISSION/GEARSHIFT LINKAGE 

TOOLS 

Bearing remover, 17 mm 
0793&3710300 

Remover weight 
07741-0010201 

or 07936-371020A (U.S .A. only) 
or 07936-3710200 

Attadlment, 42 x 47 mm 
07746-0010300 

Pilot. 25 mm 
07746-0040600 

12-4 

Bearing remover, 20 mm 
01936-3710600 

Driver 
07749-0010000 

Attachment, 52 x 55 mm 
07746-0010400 

Remover handle 
07936·3710100 

Attachment, 37 x 40 mm 
07746·0010200 

Pilot, 17 mm 
07746-0040400 



SUB-TRANSMISSION/GEARSHIFT LINKAGE 

TROUBLESHOOTING 
Hard to shift 
• Bent shift forks 
• Bent shift fork shaft 
• Bent shift fork shaft 
• Damaged shift drum cam grooves 
• Improperly adjusted tie-rod length of gearshift lever linkage 
• Bent tie-rod of gearshift lever linkage 
• Improperly installed gearshift spindle and drum 

Transmission jumps out of gear 
• Worn gear 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 the following: 

- engine from the frame (page 7-4) 
- allernator cover (page 11-8) 
- starter reduction gears and shafts (page 11 -12) 
- starter motor (page 21-6) 
- vehicle speed sensor (page 23-1 1) 
- gear position switch (page 24-39) 
- engine side cover stay (page 10-5) 
- eleven bolts and rear crankcase cover 

- dowel pins 
- oil joint collar and O-ring 

BEARING REPLACEMENT 
Remove the stopper ring and output shaft oil seal. 

Drive the output shaft bearing out of the cover. 
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SUB-TRANSMISSION/GEARSHIFT LINKAGE 

Remove the mainshaft and countershatt bearings 
using the special tools. 

TOOLS: 
Mainshaft bearing: 

Bearing remover, 17 mm 
Remover handle 
Remover weight 

Countershaft bearing : 
Mainshaft bearing : 

Bearing remover, 20 mm 
Remover handle 
Remover weight 

07936·3710300 
07936·3110100 
07741·0010201 or 
07936·371020A or 
07936·3710200 
(U.S.A. only) 

07936-3710600 
07936·3710100 
01741·0010201 or 
07936·371020A or 
07936·3710200 
(U.S.A. only) 

Drive new mainshaft and countershaft bearings in 
with the sealed side facing down, using the special 
tools. 

TOOLS: 
Mainshaft bearing: 

Driver 
Attachment, 37 x 40 mm 
Pilot, 17 mm 

Countershaft bearing : 
Driver 
Attachment. 42 x 47 mm 

07149·0010000 
07746·0010200 
07746-0040400 

07749·0010000 
07746·0010300 

Drive a new output shaft bearing in with the mark· 
ings facing up, using the special tools. 

TOOLS: 
Mains haft bearing: 

Driver 
Attachment, 52 x 55mm 
Pilot, 25 mm 

07749·0010000 
07746·0010400 
07746·0040600 

Apply oil to a new output shaft oil seal lip. 
Drive the oil seal unti l the stopper ring groove in the 
cover is visible. 
Install the stopper ring . 

BEARING REMOVER 
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SUB·TRANSMISSION/GEARSHIFT LINKAGE 

INSTALLATION 
Install the oil joint collar. 
Coat a new O-ring with oil and install it onto the 
joint collar. 
Install the dowel pins. 

Make sure that the washers are installed on the 
countershaft and reverse idle shaft, and the shift 
drum position is neutral as shown (gear position 
switch pin groove is in positioned lengthwise). 

Blow through the oil passages in the rear crankcase 
cover with compressed air. 
Clean the crankcase and cover mating surfaces. 

Apply liquid sealant to the mating surface of the 
rear crankcase cover. 
Install the rear crankcase cover and tighten the 
eleven bolts in a crisscross pattern in 2 or 3 steps. 

Install the following: 

- engine side cover stay (page 10·9) 
- gear position switch (page 24-391 
- vehicle speed sensor (page 23-11) 
- starter motor (page 21-6) 
- starter reduction gears and shafts (page 11 -12) 
- alternator cover (page 11-10) 
- engine in the frame (page 7-8) 

GEARSHIFT LINKAGE 
REMOVAL 
Remove the following: 

- rear crankcase cover (page 12-6). 
- output shaft and driven gear from the crankcase. 

- shift fork shaft 
- shift forks 

12-8 
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SUB-TRANSMISSION/GEARSHIFT LINKAGE 

Align the index lug of the shift drum with the index 
line on the gearshift spindle. 

Remove the following: 

- shift drum while lowering the stopper arm with a 
screwdrive r 

- bol l and setting plate 
- gearshift spindle 
- pivot bolt, stopper arm, washer and spring 

INSPECTION 
Check the shift fork guide pins for abnormal wear or 
damage. 

Measure the shift fork 1.0. 

SERVICE LIMIT: " .04 mm (0.435 in ) 

Measure the shift fork claw thickness. 

SERVICE LIMIT: 4.5 mm (0.18 in) 
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SUB-TRANSMISSION/GEARSHIFT LINKAGE 

12-10 

Measure the shift fork shaft 0.0. 

SERVICE LIMIT: 10.96 mm (0.431 in) 

Check the shift drum guide grooves for abnormal 
wear or damage. 

Check the shift drum center plate and shifter gear 
for abnormal wear or damage. 

Remove the bolt, center plate. shi fter gear and 
dowel pin if necessary. 

Install the dowel pin, drum shifter gear and center 
plate. 
Apply locking agent to the drum center bolt threads. 
Install and tighten the bolt. 

TORQUE: 27 N'm /2.8 kgf·m , 20 Ibf.ftl 

Check the gearshift spindle for bending or damage. 
Check the spindle shifter gear for abnormal wear or 
damage. 

r:w BOLT 

eEI""R PLATE OOINEL PIN 

SHIFTF'" GEAR 

GEARSHIFT SPINDLE 

SHIFTER GEAR 



SUB-TRANSMISSION/GEARSHIFT LINKAGE 

INSTALLATION 
Apply locking agent to the stopper arm pivot bolt 
threads. 
Install the return spring as shown. 
Install the washer, stopper arm and pivot bolt, and 
tighten the bolt. 

TORQUE: 12 N'm (1.2 kgf·m. 9 Ibf.ft) 

Insert the gearshift spindle into the crankcase. 
Apply locking agent to the setting plate bolt threads. 
Install the setting plate and lighten the bolt. 

Apply oil to the shift drum guide grooves. 
lower t he stopper arm and installing the shih drum 
by aligning the index lug of the shift drum with the 
index line on the gearshift spindle. 

Turn the shift drum clockwise and set it in neutral 
position so that its groove position is lengthwise as 
shown. 
Install the shift forks into the gear shifter grooves 
and shift drum guide grooves with the marks facing 
out. 
Coat the shift fork shaft with oil and insert it into the 
shift forks and crankcase. 

-, SHIFT FORK SHAFT 
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SUB·TRANSMISSION/GEARSHIFT LINKAGE 

Install the output shaft into the crankcase and the 
output driven gear onto the shaft with the large 
raised side facing out. 

Install the rear crankcase cover (page 12-6). 

SUB· TRANSMISSION 
DISASSEMBLY 

12·12 

Remove the shift fork shaft and shift forks (page 12-
81. 
Remove the washers from the countershaft and 
reverse idle shaft. 
Pull out the mainshaft from the automatic transmis
sion unit. 

Remove the countershaft assembly and reverse idle 
gear as a set. 

Remove the reverse idle gear shaft and washer. 

Remove the O-ring from the automatic transmission 
unit. 

Disassemble the countershaft. 

Clean all disassemble parts in solvent thoroughly. 

REVERSE IDLE 



SUB-TRANSMISSION/GEARSHIFT LINKAGE 

INSPECTION 
CQUNTERSHAFT 

Check the gear dogs and teeth for abnormal wear or 
damage. 

Measure the gear LD. 

SERVICE LIMIT: D., R .• l. : 28.07 mm 11.105 in) 

Check the gear bushings for scratches or damage. 

Measure the gear bushing 0 .0 . 

SERVICE LIMIT: D.lR.lL. : 27.93 mm (1 .100 in) 

Calculate the gear-To-bushing clearance. 

SERVICE LIMIT: D., R.. l.: 0.10 mm {O.004 inl 

Measure the gear bushing 1. 0 . 

SERVICE LIMIT: D.lR.: 25.04 mm (0.986 in) 

Check the countershaft for abnormal wear or dam
age. 

Check the gear shifter for smooth operation. 
Check the shifter groove and gear dogs for abnor
mal wear or damage. 

REVERSE IDLE GEAR 

Check the reverse idle gear and shaft for abnormal 
wear or damage. 

Measure the gear 1.0. 

SERVICE LIMIT: 14.04 mm (0.553 in) 

Measure Ihe shaft O.D. 

SERVICE LIMIT: 13.93 mm (0.548 in) 

Calculate the gear-la-shaft clearance. 

SERVICE LIMIT: 0.10 mm (0.004 in) 
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SUB-TRANSMISSION/GEARSHIFT LINKAGE 

ASSEMBLY 

L. 

A.lL GEAR SHIFTER 

THRUST WASHER 

R. GEAR 

G. GEAA 

O. GEAR SHIFTER 

OUTPUT DRIVE GEAR 

Apply molybdenum oil solution to the gear sliding 
surface, shifter grooves and bushings. 

Do not for(J8! to Assemble the countershaft. 
Install the washer 

onto the crankcase 
end of the shaft 
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Coat a new O-ring with oil and insta ll it into the 
groove in the automatic transmission unit. 

Coat the reverse idle gear shaft with molybdenum 
oil solution and install it into the crankcase. 
Install the washer onto the reverse idle gear shaft. 

L. GEAR BUSHING 

~ 
COUNTERSHAFT 

COUNTE FISHAFT ASSEMBLY 



SUB-TRANSMISSION/GEARSHIFT LINKAGE 

Install the countershaft assembly and reverse idle 
gear as a set. 

Install the mainshaft onto the automatic transmis
sion unit and into the crankcase. 

Install the washers onto th e reverse idle gear shaft 
and countershaft. 

Install the shift forks and shaft (page 12·8). 

GEARSHIFT LEVER LINKAGE 
GEARSHIFT LEVER BOX DRAINING 
Remove the fuel tank cover (page 2-6), 

Remove the screw and reverse switch. 

Check if there is water in the shift lever box. 
Remove the drain plug and drain the box if neces
sary. 

REVERSE IDLE 
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SUB· TRANSMISSION/GEARSHIFT LINKAGE 

12-16 

DISASSEMBLY 
Shift the sub-transmission into neutral. 

Remove the following: 

- left front mud guard (page 2·8) 
- front fender (page 2-11 ) 
- pivot bolt, O-ring and washer 
- pinch bolt and gearshift arm from the spindle 

- screw and reverse switch 
- shift lever boot 
- two mounting bolts and gearshift lever assem -

bly_ 

loosen the lock nuts and remove the tie-rods from 
the gearshift arm, linkage arm and lever assembly_ 

Remo ... e the two bolts and gearshift lever cover. 

TIE-RODS 

/ LEVER 
GEARSHIFT ASSEMBLY 
ARM 

/< 
LINKAGE 
ARM 

GEARSHIFT COVER 



SUB-TRANSMISSION/GEARSHIFT LINKAGE 

Remove the shift lever box from the base bracket. 

Check that the detent plunger moves smoothlv. 
Check the plunger sliding surface of the shift lever 
box for abnormal wear or damage. 

Check the oil seals in the shift lever box for wear, 
deterioration or damage. 

Remove the detent plunger and spring. 
Check the plunger, spring and lock pin for wear or 
damage. 

ASSEMBLY 
Apply molybdenum disulfide grease to the plunger, 
lock pin sliding area, lever box pivot and both mat
ing surfaces of lever box, and dust seal lips. 
Assemble the base bracket, gearshift lever box, 
return spring and cover, and tighten the two bolts. 

TORQUE: 5 N-m (0.5 kgf·m . 3.6 IbUt) 

Apply molybdenum disulfide grease to the slide 
shaft pivot. 
Install the spring guide onto the lever box byalign
ing its guide holes with the spring ends 

Secure the correr Install the sl ide shaft from the base bracket side, 
pin 8fter adJustmg and the washer and cotter pin. 
rl18 rl8-rod length 

(page 12-IB). 

PLUNGER SPRING 

BASE BRACKET 

DETENT PLUNGER 

PLUG 

SHIFT BOX 
SHIFT 

DETENT PlUNGIER 

BASE 8R"CK"T 

COVER 

LEVER BOX 

,..../ 

, 
LOCK PIN OIL SEALS 

LEVER BOX 

WASHER 

I ~ 
Ir~TIERPIN 

SHIFTSPRING 
GUlOE 
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SUB-TRANSMISSION/GEARSHIFT LINKAGE 

Install the tie-rods into the gearshift arm, linkage 
arm and lever assembly. 

Adjust the tie-rod length to the specified value. 

TIe·ROD LENGTH: 
TIe-rod A: 58.5 t o.S mm (2.30 ±O,02 in) 
Tie-rod B: 329.0 t o.S mm 112.95 ± O.02 in} 

Temporarily tighten the lock nuts. TIE·ROD A 

SS.5 ± 0.5 mm 
12.30 ±0.02 in) 

329 ±0.5mm 
""'\oJ (12.95 ±0.02 in) 

TIE-ROD B 

Install the gearshift lever assembly onto the frame ~~~~~~~IT=U~~~iiiiiil 
and tighten the two bolts. L 

12-18 

Install the shift lever boot. 
Install the reverse switch onto the base bracket and 
tighten the screw. 

Put the gearshift lever in the neutral position. 
Install the gearshift arm onto the gearshift spindle 
by aligning the groove in Ihe arm with the wide 
tooth on Ihe spindle. 
Install and tighten the pinch bolt. 

Coat a new O-ri ngs with grease and install them 
onto the pivot bolt. 
Apply locking agent to the pivot bolt threads. 
Apply grease to the pivot bolt groove and install the 
washer, linkage arm and pivot bolt. 
Tighten the pivot bolt. 

TORQUE: 27 N·m (2.8 kgf·m , 20 Ibf·ft ) 



SUB-TRANSMISSION/GEARSHIFT LINKAGE 

Remove the cotter pin and washer. Be sure to center 
the slide shaft of the spring guide slot when the 
gear position is in neutral. 
If it is not centered, loosen the lock nuts on the tie
rod B and adjust the slide shaft position by turning 
the tie-rod 8. 

Install the washer and secure the slide shaft with a 
new cotter pin. 
Tighten all the tie-rod lock nuts. 

TORQUE: 10 N'm (1.0 kgf·m , 7 Ibf.ft) 

Install the following: 

- front fender (page 2-11) 
- left front mud guard (page 2-8) 

SLIDE SHAFT 

..l">a 

TIE-ROD B 

II , COnER PIN 
~(l 

WASHER 
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CRANKSHAFT I AUTOMATIC TRANSMISSION 

SYSTEM COMPONENTS 

, 12 Ibf·ft) 

12 N'm (1.2 kgf·m , 9lbf.ftl 
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CRANKSHAFT I AUTOMATIC TRANSMISSION 

SERVICE INFORMATION 
GENERAL 
• The crankcase halves must be separated to service the crankshaft and automatic transmission (mainshaft). To service 

these parts, the engine must be removed from the frame (page 7-4). 
• For elect rical system of the Hondamatic (page 24-2), 
• The engine oil is used for automatic transmission oil. For lubrication system service(page 4-2). 
• Be careful not to damage the crankcase mating surfaces when servicing. 
• Cylinder head section lubricating oil is fed through the oil passage in the crankcase. Clean the oil passages before 

assembling the crankcase halves 
• Do not disassemble the automatic transmission unit. Replace the automatic transmission unit as an assembly when it is 

faulty. 

SPECIFICATIONS 
Unit· mm (in ) 

ITEM STANDARD SERVICE LIMIT 
Crankshaft Runout 0.15 (0.006) 

Big end side clearance 0.05 0.65 (0.D02 0.026) 0.8 10.03) 
Big end radial clearance 0.006 0.018 (0.0002 0.0007) 0.05 (0.002) 

TOROUE VALUES 

Primary driven gear bolt 

Oil pump driven sprocket bolt 

17 N'm (1.7 kgf·m, 12 Ibf·ft) 

12 N'm (l2 kgfm, 9 Ibf·ft) 

Apply engine oil to the threads and seating 
surface 
Apply locking agent to the threads 
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CRANKSHAFT I AUTOMATIC TRANSMISSION 

TOOLS 

Bearing remover, 17 mm 
07936-37 10300 

Bearing remover, 20 mm 
07936-3710600 

Attachment, 42 x 47 mm 
07746·0010300 

Pilot, 17 mm 
07746-0040400 

13-4 

Remover handle 
07936-3710100 

Driver 
07749·0010000 

Attachment, 52 )( 55 mm 
07746-0010400 

Pilot, 20 mm 
07746-0040500 

Remover weight 
0774'-0010201 

or 07936·3710200 
or 07936·371020A (U.S.A. only) 

Attachment, 37 x 40 mm 
07746-0010200 

Attachment, 78 x 90 mm 
07GAD·SD40101 

Pilot, 25 mm 
07746·0040600 



Pilot, 30 mm 
07746·0040700 

Assembly collar 
07965-VM00100 

Gear holder, 2.5 
07724-0010100 

or 07724-001Al00 (U.S.A. only) 

CRANKSHAFT I AUTOMATIC TRANSMISSION 

Pilot, 32 mm 
07MAD-PR90200 

Thread shaft 
07965-VM00200 

or Puller shaft (07931-ME40108J and 
Special nut !07931-HB3020A) 
(U.S.A. only) 

Universal bearing puller 
07631-0010000 

or equivalent commercially avai l
able in U.S.A. 

Pilot, 40 mm 
07746-0040900 

Thread adapter 
07965-VM00300 

@~; --
",-', 

or 07931-KF00200 (U.S.A. only) 
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CRANKSHAFT I AUTOMATIC TRANSMISSION 

TROUBLESHOOTING 

13-6 

• Before starting this diagnostic troubleshooting, make sure that the gear position indicator is not 
blinking "-" (Electrical system of the Hondamatic is normal) and all the engine maintenance items 
have been performed and are within specifications. 

Faulty drive performance of the vehicle 

, . Oil level inspection 

Check the oil level (page 3-12), 

Is the oil level correct? 

NO - Fill the crankcase with recommended oil (page 3-12) 

YES - GO TO STEP 2. 

2. Oil pressure test 

If poor performance occurs only at vehicle maximum speed with ESP selected, angle sensor mal
function is the likely cause. Periorm sensor inspection (page 24-41 J. 
Check the engine oil pressure (page 4-6), 

Is the oil pressure correct? 

NO - Faulty lubrication system (page 4-5) 

YES - GO TO STEP 3. 

3. Centrifugal clutch inspection 1 

Test-drive the vehicle to check the engine speed and vehicle speed condition. 

Does vehicle engine speed rise, but vehicle speed does not rise? 

YES - GO TO STEP 4. 

NO - GO TO STEP 5. 

4. Centrifugal clutch inspection 2 

Check the centrifugal clutch (page 10-9). 

Is the centrifugal clutch normal condition? 

NO - Correct the faulty part 

YES - Faulty automatic transmission 

5. Automatic transmission bearing inspection 

Remove the front crankcase cover (page 10-5), and check the automatic transmission bearing condi
tion. 

Is the bearing normal condition? 

NO - Faulty transmission bearing 

YES - GO TO STEP 6. 

6. Sub-transmission inspection 

Check the sub-transmission (page 12-12). 

Is the sub-transmission normal condition? 

NO - Faulty sub-transmission 

YES - Faulty automatic transm ission 



CRANKSHAFT/AUTOMATIC TRANSMISSION 

Vehicle does not move 

1. Oil level inspection 

Check the oil level (page 3-12), 

Is the oj( level correct? 

NO - Fi1l the crankcase with recommended oil (page 3·12) 

YES - GO TO STEP 2. 

2. Oil pressure test 

Check the engine oil pressure (page 4-6). 

Is the oil pressure correct? 

NO - Faulty lubrication system (page 4-5) 

YES - GO TO STEP 3. 

3. Sub-transmission inspection 1 

Sla rt the engine. 
Check the engine operation by ope rat ing the thronle with the sub-transmission in each D and R 
range. 

008S the flngine speed rise in Bny ranges? 

NO - GO TO STEP 5. 

YES - GO TO STEP 4. 

4. Centrifugal clutch inspection 

Check the centrifugal clutch (page 10·9). 

Is the centrifugal clutch normal condition? 

NO - Correct the faulty part 

YES - GO TO STEP 7. 

5. Sub-transmission inspection 2 

Check the operating condition in each sub-transmission range. 

Does the engine speed rise and stop both ranges? 

YES - GO TO STEP 6. 

NO - Faulty sub-transmission 

6. Automatic transmission bearing inspection 

Remove the front crankcase cover (page 10-5), and check the automatic transmission bearing condi
tion. 

Is the bearing normal condition? 

NO - Faulty transmission bearing 

YES - GO TO STEP 7. 

7. Sub-transmission inspection 

Check the sub-transmission (page 12-12). 

Is the sub-transmission normal condition? 

NO - Faulty sub-transmission 

YES - Faulty automatic transmission 

Excessive engine noise 
• Oil level too low 
• 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 t iming 
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CRANKSHAFT I AUTOMATIC TRANSMISSION 

CRANKCASE SEPARATION 

13-8 

Remove the following: 

- engine (page 7-4) 
cylinder head and camshaft (page 8-8) 
cylinder and piston (page 9-5) 
centrifugal clutch (page 10-9) 
flywheel and starter clutch (page 1'-12) 
sub-transmission and shift linkage (page 12-12) 
angle sensor (page 24-41) 
angle sensor joint 

- two bolts and oil separate plate 
- sprocket bolt 
- oil pump driven sprocket and drive chain 
- cam chain 

- pivot bolt and cam chain tensioner 
- washer and collar 

Temporarily install the clutch drum onto the crank
shaft and the gear holder as shown. Loosen the four 
driven gear socket bolts and remove them. 

TOOL: 
Gear holde r, 2.5 07724· 0010100 or 

07724-001A l00 
(U.S.A. only) 

Remove the clutch drum and the primary driven 
gear from the automatic transmission unit. 
Remove the dowel pin. 



Be careful not to 
Interfere the front 

crankcase With the 
automatIC 

transmlSSIOfI Unit 

Do nO! pry the 
crankcase apart 

With a scre'ollldriver. 

CRANKSHAFT I AUTOMATIC TRANSMISSION 

loosen the fille rear crankcase bolts in a crisscross 
panern in several steps and remove them. 

loosen the twelve front crankcase bolts in a criss
cross pattern in several steps and remove them. 

Place the crankcase assembly with the rear crank
case down. 

The dowel pin hole in the automatic transmission 
unit face to the left. 
Remove the front crankcase from the rear crankcase 
while tapping them at several locations with a soft 
hammer. 

Remove the following: 

- front crankshaft bearing inner race 
- two dowel pins 
- two D-rings. 

~ m 
REAR CRANKCASE 

DOWEL PINS 
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CRANKSHAFT I AUTOMATIC TRANSMISSION 

AUTOMATIC TRANSMISSION UNIT 
AND CRANKSHAFT 

AUTOMATIC TRANSMISSION UNIT 
REMOVAL 
• Do not disassemble the automatic transmission 

unit. 

Separate the crankcase (page 13-8). 

Remove the five mounting bolts and the automatic 
transmission unit. 
Remove the dowel pin. 

CRANKSHAFT AND BALANCER 
REMOVAL 

Becarefu/notto Remove the crankshaft and balancer from the rear 
damage rhe crankcase using a hydraulic press. Be sure to hold 

crankcase fI1811fl{J the crankshaft and balancer while pressing them 
surface and Qut of the crankcase. 

crankshaft 
assembly 

13-10 

If the rear crankshaft beari ng is lett on the crank
shaft, remove it using the bea ring puller with a suit
able protector. 

TOOL: 
Universal beari ng puller 07631·0010000 or 

equiva lent 
commercially 
ava ilable in U.S.A . 

• Always replace the rBar crankshaft bearing wilh a 
new one when the crankshaft is removed . 

PULLER 



CRANKSHAFT I AUTOMATIC TRANSMISSION 

INSPECTION 
CRANKSHAFT 

Set the crankshaft as shown and measure the 
runout using a dial indicator. 

SERVICE LIMIT: 0.15 mm (0.006 in ) 

Measure the side clearance between the connecting 
rod big end and crank weight with a feeler gauge. 

SERVICE LIMIT: 0.8 mm (0.03 in) 

Measure the radial clearance at the connecting rod 
big end in an X and Y directions. 

SERVICE LIMIT: 0.05 mm (0.002 in) 

BALANCER 

Check the balancer gear for wear or damage. 

HOLD HOLD 
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CRANKSHAFT I AUTOMATIC TRANSMISSION 

Be careful not to let 
the connectmg rod 

press fIglImsl the 
cran/(case mating 

surlace while 
drawing 
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CRANKSHAFT AND BALANCER 
INSTALLATION 
ApplV engine oil to a new rear crankshaft bearing. 
Drive the crankshaft bearing into the rear crankcase 
with the marking side facing up. 

TOOLS: 
Driver 
Attachment, 78 x 90 mm 
Pilot, 32 mm 

07749-0010000 
07GAD-SD40101 
07MAD-PR90200 

For front crankshaft bearing replacement, see page 
13-13. 

Engage the balancer and crankshaft by al igning the 
index lines on the side surfaces of the balancer 
drive and driven gears and install the crankshaft and 
balancer together into the fear crankcase. 

Assemble the special tools onto the crankshaft. 

Draw the crankshaft into the bearing inner race. 

TOOLS: 
Assembly collar 
Threaded shaft 

Threaded adaptor 

07965-VM00100 
07965-VM00200 
not available in U.S.A . or 
07931-ME4010B and 
07931-HB3020A 
(U.S.A . only) 
07965-VM00300 
not available in U.S.A . or 
07931-KF00200 
(U.S.A. only) 

After installing the crankshaft in, make sure that the 
index lines on the crank weight and balancer driven 
gear are aligned. 



CRANKSHAFT/AUTOMATIC TRANSMISSION 

AUTOMATIC TRANSMISSION UNIT 
INSTALLATION 
Before installing the automatic transmission unit, ,-----------------, 
check the following components for smooth opera- PUMP SWASH PUMP/MOTOA SHAFT 
tion. PLATE ASSEMBLY 

- rotation of the pump swash plate assembly 
- rotation of the pump/motor shaft 
- movement of the motor swash plate assembly 

and ball nut 

Install the dowel pin into the rear crankcase. 

Install the automatic transmission unit and tighten 
the five mounting bolts. 

Assemble the crankcase halves (page 13-16). 

CRANKCASE BEARING REPLACEMENT 
REAR CRANKCASE 
Drive the mainshaft bearing out of the rear crank
case 

Drive the balancer bearing out of the rear crankcase. 

MOTOR SWASH 
BALL NUT PLATE ASSEMBLY 
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13-14 

Remove the sh ih drum and countershaft bearings 
with the special tools. 

TOOLS; 
Shift drum bearing: 
Bearing remover, 17 mm 
Remover hand le 
Remover weight 

Countershaft bearing: 
Bearing remover, 20 mm 
Remover handle 
Remover weight 

07936·3710300 
07936·3710100 
07741·0010201 or 
07936·371020 or 
07936·371020A 
(U.S.A . only) 

07936·3710600 
07936-3710100 
07741·0010201 or 
07936-3710200 or 
07936·37102OA 
(U .S.A. only) 

Apply engine oil to new bea rings. 
Drive the following bearings in with the m arking 
side facing up using the special tools. 

TOOLS: 
M ainshaft bea ring: 
Driver 
Attachment, 52 x 55 mm 
Pilot, 30 mm 

Countershaft bearing : 
Driver 
Attachment , 42 II 47 m m 
Pilot, 20 m m 

Shift d rum bea ring: 
Driver 
Attachment , 37 II 40 mm 
Pilot . 17 mm 

Balancer bea ring: 
Driver 
Attachment , 37 x 40 mm 
Pilot, 17 mm 

07749-0010000 
07746-0010400 
07746-0040700 

07749-0010000 
07746-0010300 
07746-0040500 

07749-0010000 
07746-0010200 
07746-0040400 

07749-0010000 
07746-0010200 
07746-0040400 

FRONT CRANKCASE 
Remove the oil pump (page 4-12). 

Drive output shaft and crankshaft bearings ou t of 
the front crankcase. 

COUNTERSHAFT 
BEARING 



CRANKSHAFT/AUTOMATIC TRANSMISSION 

Remove the output shaft oil seal. 

Remove the balancer bearing with the special too ls. 

TOOLS: 
Balancer bearing: 
Bearing remover, 17 mm 
Remover handle 
Remove r weig ht 

07936·3710300 
07936·3710100 
07741 ·0010201 or 
07936·371020A or 
07936·3710200 

Apply engine oil to new bearings. ~ .. w:.~~~!i~ 
Drive the following bearings in with the marking 
side facing up using the special tools. 

TOOLS: 
Crankshaft bearing : 
Driver 
Attachment, 78 )C 90 mm 
Pilot, 40 mm 

Balancer bearing: 
Driver 
Attachment, 37 )( 40 mm 
Pilot, 17 mm 

Output shaft bearing: 
Driver 
Attachment, 42)1 47 mrn 
Pilot. 25 rnm 

07749·0010000 
07GAD·S040101 
07746·0040900 

07749·0010000 
07746·0010200 
07746·0040400 

07749-0010000 
07746-0010300 
07746-0040600 

Apply engine oil to a new output shaft oil seal lips 
and install it until it is flush with the crankcase. 

Install the oil pump (page 4-12). 

OUTPUT SHAFT 

OUTPUTSHAFT 

13-15 



CRANKSHAFT I AUTOMATIC TRANSMISSION 

CRANKCASE ASSEMBLY 

Be careful nor to 
In/erfere the front 

crankcase with the 
automstlc 

transmlSSIOi1 unit 

13-16 

Clean the front and rear crankcase mating surfaces 
thoroughly. being careful not to damage them. ..r~ 
Blow through the oil passage in the rear crankcase 
with compressed air. 

Install the bearing inner race onto the crankshaft 
with the flange side facing in. 
Apply engine oil to new O' rings and install them 
into the grooves in the rBar crankcase. 

Apply liquid sealant to the mating surface of the 
crankcase. 
Install the two dowel pins. 

Install the front crankcase over the fear crankcase. 

Install the twelve front crankcase bolts and tighten 
them in a crisscross panern in 2 or 3 steps. 

Install the five rear crankcase bolts and tighten them 
in a crisscross pattern in 2 or 3 steps. 

Install the dowel pin and primary driven gear. 
Apply engine oil to the driven gear bolt threads and 
seating surface, and install them. 

Temporarily install the clutch drum and the gear 
holder. 

TOOL: 
Gear holder, 2.5 07724-0010100 or 

07724-001A100 
(U.S.A. only) 

Tighten the four driven gear bolts in a crisscross 
pattern in 2 or 3 steps. 

TORQUE: 17 N·m " .7 kgf·m. 12 Ibf.ftl 

BOLT 



CRANKSHAFT I AUTOMATIC TRANSMISSION 

Apply locking agent to the cam chain tensionsr 
pivot bolt threads. 

Install the following: 

- pivot collar (into the tensioner pivot) 
- cam chain tensioner with bolt and washer 

(between the tensioner and crankcase) 

- cam chain 
- oil pump drive chain and driven sprocket (with 

the rolled edge of the sprocket facing to the 
crankcase, and by aligning the flats of the 
sprocket and pump shaft) 

- driven sprocket bolt (apply locking agent to th e 
threads) 

TORQUE: 12 N 'm (1.2 kgf·m. 9Ibf.ft) 

- oil separate plale with two bolts 

- new oil seal (do not apply oil) 
- angle sensor joint 

Install the removed parts: 

- angle sensor (page 24-41) 
centrifugal clutch (page 10·12) 
sub-transmission and shift linkage (page 12-12) 
flywheel and starter clutch (page 11-12) 
cylinder and piston (page 9-9) 
cylinder head and camshah (page 8-17) 
oil tank (page 4-8) 
engine (page 7-8) 
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FRONT WHEEL/SUSPENSION/STEERING 

SYSTEM COMPONENTS 
Except EPS model: 

39 N·m (4.0 kgf·m, 
29 'bf·tt) 

25 N'm (2.6 kgf·m, 
19Ibf.ft) 

32 N'm (3.3 kgf·m, 24 Ibf·h) 

54 N'm (5.5 kgf·m, 40 Ibf·h) 

108 N·m (11 .0 kgf·m. 80 Ibf.ft) 

78 N'm (8.0 kgf·m, 58 Ibf.ft) 

14-2 

44 N·m (4.5 kgf·m. 33 IbUt) 

44 N'm (4.5 kgf·m, 
33Ibf·tt) 

12N·m(1,2kgf.m, 
9Ibf.ft) 

29 N-m (3.0 kgf·m, 21 Ibf.ft) 

~ 64 N·m (6.5 kgf·m, 47 Ibf.ft) 



EPS model: 

32 N'm (3.3 ,24Ibf.ft) 

39 N·m (4.0 kgf·m, 
29Ibf·h) 

54 N'm (5.5 kgf·m, 40 Ibf·h) 

108 N'm (11. kgf.=m~, 8~O~'~b~f,ft~I,--~~~~" 

78 N·m (8.0 kgf·m, 58 Ibf·h) 

FRONT WHEEL/SUSPENSION/STEERING 

44 N·m (4.5 kgf·m, 33 Ibf·h) 

29 N'm (3.0 

~ 64 N·m (6.5 kgf·m, 47 Ibf·h) 

,21 Ibf·h) 
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FRONT WHEEL/SUSPENSION/STEERING 

SERVICE INFORMATION 
GENERAL 
• 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 3-26). 
• 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. 
• Refer to 16-3 for brake system information. 
• Refer to 22-10 for handlebar switch inspect ion. 
• For electric power steering (EPS) service (page 25-8). 
• EPS model only: Perform the Torque Sensor Initialization when you service the following components (page 25-13). 

MAINTENANCE lOCATION REPLACEMENT 

Cables and I 

; ; 
,~ 

'PS unit 

SPECIFICATIONS 

pres-
sure 

TORQUE VALUES 

Handlebar lower holder nut 
Front wheel nut 
Front wheel hub nut 
Front brake disc plate bolt 
Shock absorber mounting nut 
Upper arm pivot nut 
Lower arm pivot nut 

I 

I . 

Upper and lower arm ball joint nut 
Brake hose clamp bolt 
Tie-rod ball joint nut 
Assist headlight case mounting nut 
Steering shaft end nut 
Steering shaft holder bolt 
Front master cylinder holder bolt 

; 

EPS unit output shaft nut (EPS model) 
EPS unit mounting bolt (EPS model) 
EPS unit mounting nut (EPS model) 
EPS unit steering shaft flange bolt (E PS 
model) 
EPS motor flange bolt (EPS model ) 

14-4 

INITIALIZE INITIALIZE 
INITIALIZE 

:~:~i II ~ 
INITIA 
INITIA LIZE " ;rIA 
I I 

39 N'm (4.0 kgf·m, 29 Ibf·tt) 
64 N'm (6.5 kgf·m, 47 Ibf·tt) 
78 N'm (8.0 kgf·m, 58 Ibf·ft) 
42 N'm (4.3 kgf-m, 31 Ibf.ft) 
44 N'm (4.5 kgf·m, 33 Ibf·tt) 
34 N'm (3.5 kgf·m, 25 Ibf.ft) 
44 N'm (4.5 kgf·m, 33 Ibf.ft) 
29 N'm (3.0 kgf·m, 21 fbf.ft) 
12 N·m (1.2 kgf·m, 9 fbf·ft) 
54 N'm (5.5 kgf·m, 40 fbf·tt) 
25 N'm (2.6 kgf·m, 19 fbf.ft) 
108 N·m (11.0 kgf-m, 80 fbf·ft) 
32 N·m (3.3 kgf·m, 24 fbf·ftl 
12 N'm (1.2 kgf·m, 9 Ibf·tt) 
108 N'm (11.0 kgf·m, 80 fbf.tt) 
22 N'm (2.2 kgf·m, 16 fbf·tt) 
22 N·m (2.2 kgf·m, 16 fbf-tt) 
60 N'm (6.1 kgf·m,44 fbf·ft) 

20 N·m (2.0 kgf·m, 15 fbf·tt) 

NONE 

Lock nut: replace with a new one 

Castle nut 
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 

Lock nut: replace with a new one 

Lock nut: replace with a new one. 

ALOC bolt: replace with a new one. 



TOOLS 

Ball jOint remover, 28 rnm 
07MAC-SLOO201 

07MAC-SlOA202(U.S.A.only) or 
07MAC·Sl00200 and 
07MAC·SlOA300 (U.SAonly) 

Driver 
07749-0010000 

Attachment, 52 x 55 mm 
07746-0010400 

Pilot, 30 mm 
07746-0040700 

FRONT WHEEL/SUSPENSION/STEERING 

Ball joint remover/i nstaller 
07WMF-HNOOtOO 

Attachment, 28 x 30 mm 
07946-1870100 

Attachment, 22 x 24 mm 
07746-0010800 

Pilot, 22 mrn 
07746-0041000 

Oil seal driver 
07JAD·PH801 01 

~.( 

Attachment, 42 x 47 mm 
07746-0010300 

C=j 
Attachment, 15 mm I.D. 
07746·0020200 

Pilot, 16 mm 
07746-0041300 
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FRONT WHEEL/SUSPENSION/STEERING 

I A TV Bead Buster 
KlS379024 

TROUBLESHOOTING 
Hard steering 
• Steering shaft holder too tight 
• Damaged steering shaft bearing/bushing 
• Insufficient tire pressu re 
• EPS does not assist the steering force (EPS model only) 

Steers 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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HANDLEBAR 
REMOVAL 
Remove the following; 

- four wire bands 
- breather hose 

- two screws 
- throttle housing holder 
- throttle housing 
- brake light switch connectors 
- two bolts 
- master cylinder holder 

Keep the brake - front brake master cylinder 
master cylmder 

upflght to prevent 
air from entering 

rhe hydraulic 
s ys tem 

- two screws 
- bracket holder 
- feaf (parking ) brake lever bracket 

- three screws 
- handlebar switch 

FRONT WHEEL/SUSPENSION/ STEERING 

WIRE BANDS 

MASTER CYliNDER 

BOLTS 

THROTTLE HOUSING 

/ 

HOLDER 

BRAKE LEVER BRACKET 
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FRONT WHEEL/SUSPENSION/STEERING 

14-8 

- nut 
- choke knob 

'05 - '07' - bolts 
- grip ends HANDLEBAR GRIP BOLT 

- handlebar grips 

GRIP 

After '07. - grip ends (turn the grip end to release the setting ,-------=G-=R"'P,--------, 
tabs from the holes in the handlebar and pry it 
using a screwdriver) 

- handlebar grips 

HOLES TABS GRIP END 

- screw 
- handlebar upper cover HANDLEBAR UPPER COVER 

/ 



FRONT WHEEL/SUSPENSION/STEERING 

- two nuts 
- handlebar front cover 

- two bolts 
- handlebar rear cover 

four bolts 
- handlebar upper holders 
- handlebar 

INSTALLATION 
Place the handlebar onto the lower holders and 
align the punch mark on the handlebar with the top 
of the lower holder. 
Install the upper holders with the bolt holes facing 
forward. 
Install the four bolts and t ighten the front bolts first, 
then tighten the rear bolts. 
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FRONT WHEEL/SUSPENSION/STEERING 

Install the handlebar rear cover and tighten the two 
bolts. 

Install the handlebar front cover and tighten the two ~g~~~~~~~~ 
nuts. 

14-10 

Install the handlebar upper cover and tighten the 
screw. HANDLEBAR UPPEA COVER 

/ 



FRONT WHEEl/SUSPENSION/STEERING 

Apply Honda Bond A or Honda Hand Grip Cement 
(U.S.A. only) to the inside surfaces of the handlebar 
grips and to the clean surfaces of the handlebar. 

Allowlheadhesive Wait 3- 5 minutes and install the grip. Rotate the 
/0 dry for an hour grip for even application of the adhesive. 

before using. 

'05 - '07' Install the grip ends and tighten the bolts. 

After '07: Install new grip ends by aligning their tabs with the 
holes in the handlebar. 

Install the choke knob and tighten the nut. 

Install the handlebar switch and loosely tighten the 
three screws. 

'05 - '07 shown: 

HANDLEBAR GRIP 

GRIP 

After '07 shown: GRIP 

til GRIP END 
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Install the brake lever bracket and holder with the 
punch mark facing up by aligning the locating pin 
on the lever bracket with the hole in the handlebar 
switch housing. 
loosely tighten the bracket holder screws. 

Align the edge of the brake lever bracket with the 
punch mark on the handlebar, and tighten the upper 
bracket screw first, then lighten the lower screw. 
Tighten the upper handlebar switch screw first, then 
tighten the lower screws. 

Install the front brake master cylinder and holder 
with the ~ UP" mark facing up. 
Align the edge of the master cylinder with the 
punch mark on the handlebar, and tighten the upper 
bolt first, then tighten the lower bolt. 

TORQUE: 12 N-m 11,2 kgf·m, 9Ibf.tt) 

Connect the brake light switch connectors. 

Install the throttle housing and holder against the 
master cylinder. 
Align the lug on the throttle housing with the mat
ing surface of the master cylinder and holder, and 
tighten the front screw first, then tighten the rear 
screw. 

Install the breather hose. 

Install the four wire bands as shown. 

EPS oo/y· Perform the Torque Sensor Initialization 
(page 25-13). 
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FRONT WHEEL/SUSPENSION/STEERING 

THROTTLE HOUSING 
DISASSEMBLY 
Remove the following: 

- three screws 
- throttle housing cover 
- gasket 

Slide the boot off the throttle cable adjuster. 
loosen the lock nut and cable adjuster. 

Bend down the lock washer tab and remove the 
pivot nut, lock washer, throttle arm, return spring, 
throttle lever and washer. 
Disconnect the throttle cable from the throttle arm. 
Remove the dust seal from the housing bottom. 

ASSEMBLY 
Coal a new dust seal lip with grease and install it 
into the throttle housing until it is fully seated. 

Apply grease to the throttle lever pivot. 
Apply grease to the throttle cable end and connect 
the cable to the throttle arm. 
Install the washer onto the throttle lever and insert 
the lever into the throttle housing. 
Install the throttle arm with the return spring over 
the throttle lever pivot by aligning the flat surfaces. 
Install a new lock washer and the pivot nut. 
Tighten the pivot nut and bend up the lock washer 
tab against the nut. 

Install the throttle housing cover with a new gasket. 
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FRONT WHEEL/SUSPENSION/STEERING 

Install and tighten the three screws. 

Adjust the throttle lever freaplay (page 3-5). 

If the throttle cable was replaced, perform the initial 
sett ing (page 24-6) after adjustment the freeplay. 

FRONT WHEEL 
REMOVAL 

Do nor Interchange 
the left and right 

tlfes 

14-14 

Loosen the wheel nuts. 

Place the support block under the frame to raise the 
front wheel off the ground. 
Remove the nuts and wheel. 

INSTALLATION 
Install the wheel with the arrow mark facing in the 
normal rotating direction. 

Install the wheel nuts and tighten them. 

TORQUE: 64 N·m (6.5 kgf·m, 47 Ibf.ft) 



TIRES 

Use only water as a 
lubf/cam when 

removmg or 
mountmg [Ires 
Soap or some 

mounting lubf/canlS 
may leave a slippery 

residue which can 
cause the tlfe to 

Shiff on the (1m and 
lose /Ire pressure 

durmg "ding 

FRONT WHEEL/SUSPENSION/ STEERING 

REMOVAL (U.S.A. only) 
NOTE: 
• This service requires the AlV Bead Buster 

(KLS379024). 
• Remove and install the ti re from the rim side 

opposite the valve stem. 

Remove the core from the valve stem. 

Use a pneumatic tire changer or equivalent to 
remove the tire from the rim. If a tire changer is not 
available, rim protectors and tire irons may be used. 

Adjust the bottom rim supports to the proper rim 
size. Align the flat side of the support with the corre
sponding rim size indicator. 

l ube the bead area of the tire with water, pressing 
down on the tire sidewall/bead area in several 
places to allow the water to run into and around the 
bead. 

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 finge r tighten it so the wheel can rotate 
freely during operation. 

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 
t ight. 

RIM SUPPORTS 

• " N' z:1) 

co 

00 

CENTER SHAFT -----.......... : NUT 

BREAKER ARM ASSY. 
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FRONT WHEEL/SUSPENSION/STEERING 

Failure to back our Pull the leverage bar down so the breaker shoe is 
thebreakershoe 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 to scratch 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 we to leaf;. 

Push down on the leverage bar to push the tire bead 
over the bead lock. Use only short strokes on the 
handle. While the shoe is still engaged, turn the 
wheel as far as it will go between strokes as you 
break the bead around the rim. 

Remove the breaker arm assembly and flip the 
wheel over. Install the breaker arm assembly, adjust 
the shoe properly and break the other bead by fol 
lowing the above procedures. 

Remove the tire from the rim using a tire changing 
machine or tire irons and rim protectors. 

TIRE REPAIR 
NOTE: 
• Use the manufacturer's instructions for the tire 

repair kit you are using. If your kit does not have 
instructions, use the procedures provided hear. 

Check the tire for puncturing objects. 
Chalk mark the punctured area and remove the 
puncturing objects. 
Inspect and measure the injury. 
Tire repairs for injuries larger than 15 mm (518 in) 
should be a section repair. 
Section repairs should be done by a professional 
tire repair shop. 
If the injury is smaller than 15 mm (5/8 in), proceed 
with the repai r 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 plug through the eye of 
the inserting needle. 

Apply cement to the rubber plug. 
Push the inserting needle with the plug into the 
injury until the plug is slightly above the tire. 

8e careful nOf to Twist the needle and remove it from the tire; the 
push !h8plugalltlle plug will stay in the tire. 

way into the tIre to 
prevent It from 

falling inSIde 
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FRONT WHEEL/SUSPENSION/STEERING 

Trim the plug 6 mm (1/4 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 t ire (page 14-15) and apply a cold patch 
to the inside of the tire as described. 
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. 
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Use only waler as B 
lubncant when 

removmgot 
moun/my tlfes 
Soaporsome 

mountmg /ubflCClms 
may leave a slippery 

residue which can 
cause the fire 10 

shiff on rfle rim and 
lose air pressure 

dUring fldlng 

ASSEMBLY 
Install the tire onto the rim where the rim shoulder 
width is the narrowest, to simplify installation. 

Clean the rim bead seal 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. 
Inftate the tire to seat the tire bead. 

Deflate the tire. Wait 1 hour and inflate the tire to 
the specified pressure. 

RECOMMENDED TIRE PRESSURE ('05 - '07): 
Front: Standard : 25 kPa (0.25 kgf/cm2, 3.6 psi) 

Minimum: 22 kPa (0.22 kgf/cm 2
, 3.2 psi) 

Muimum: 28 kPa (0.28 kgf/cm2, 4.0 psi) 
With cargo: 25 kPa (0.25 kgflcm2, 3.6 psi) 

Rear: Standard: 25 kPa (0.25 kgf/cm 2
, 3.6 psi) 

Minimum: 22 kPa (0.22 kgf/cm2, 3.2 psi) 
Maximum: 28 kPa (0.28 kgf/ cm2

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

RECOMMENDED TIRE PRESSURE 
(After '07 except EPS): 

Front: 25 kPa (0.25 kgf/ cm2, 3.6 psi) 
Rear: 25 kPa (0.25 kgf/ cm2, 3.6 psi) 

RECOMMENDED TIRE PRESSURE (EPS only): 
Front: 32.5 kPa (0.33 kgflcm2, 4.7 psi) 
Rear: 25 kPa (0.25 kgf/ cm2, 3.6 psi) 

Check for air leaks and install the valve cap. 

FRONT WHEEL HUB 
REMOVAL 
Remove the front wheel (page 14-14). 
Remove the front brake cal iper (page 16-1 4). 

Remove the cotter pin, nut and front wheel hub. 
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DISASSEMBLY 
Remove the bolts and brake disc. 

Remove the dust seal. 

ASSEMBLY 
Apply grease to a new dust seal lip and install it to 
the hub. 

BOLTS 

Install the brake disc and tighten the new disc plate .-A 
bolts to the specified torque. S"" BOLTS 

TORQUE: 42 N-m (4.3 kgf·m , 31 tbf.ft) 

BHJ\Kc DISC 

BRAKE DISC 

14-19 



FRONT WHEEL/SUSPENSION/STEERING 

INSTALLATION 
Install the wheel hub and hub nut onto the knuckle. 

Tighten the hub nut to the specified torque and fur
ther tighten it until ils grooves align with the cotter 
pin hole. 

TOROUE: 78 N·m (8.0 kgf-m. 58 Ibf.ft l 

Install a new cotter pin. 

Install the front brake caliper (page 16-14). 
Install the front wheel (page 14-14). 

SUSPENSION ARM 
REMOVAL 

14-20 

Remove the wheel hub (page 14-18). 

Remove the brake disc guard bolts and brake disc 
guard. 

Remove the cotter pin. 
Remove the tie-rod ball joint nut while holding the 
joint stud flats with an open end wrench. 
Remove the tie-rod from the knuckle. 

Remove the cotter pins and loosen the ball joint cas
tle nuts, but do not remove them yet. 

-
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Release the ball joints, using the special tool accord
ing to the following instructions. 

TOOL: 
Ball joint remover, 28 mm 07MAC-SL00201 

07MAC-SLOA202 
(U .S.A . only) or 
07MAC-SL00200 and 
07MAC-SLOA300 
!U.S.A . only) 

BALL JOINT REIMOVEF 
Apply grease to the ball joint remover at the point '-----------P-R-E-S-S-U-R-E-B~O-L-T
shown. 
This will ease installation of the tool and prevent 

Apply grease here 

damage to the pressure bolt threads. 

Insert the jaws carefully, making sure that you do 
not damage the ball joint boot. 

If necessary, apply Adjust the jaw spacing by turning the pressure bolt. 
penetrating rype 

lubricant to loosen 
the oolljoml 

To prevent the tool from dropping, tie the strap on a ~======::..o~=======~;;;;.;;= 
neighboring solid part such as the lower arm, tie
rod, etc. before operation. 

• Do not tie the strap on the brake hose, brake 
pipe, rubber boot, and other parts that can be 
damaged easily. 

Once the tool is in place, turn the adjusting bolt as :=P=R=E=S=S=U=R=E=B=O=L=T============= 
necessary to make the jaws parallel. 
Then hand-tighten the pressure bo lt and recheck the 
jaws to make su re they are still parallel. 

Tighten the pressure bolt with a wrench until the 
ball joint stud pops loose. 

ADJUSTING BOLT 
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14-22 

Remove the two brake hose clamp bolts. 

Remove the bolts and lower arm guard if necessary. 

Remove the following: 

- front shock absorber lower mounting nut and 
bolt 
pivot nut bolt and upper arm 
pivot nuts, bolts and lower arm 

INSPECTION 
UPPER/ LOWER ARM 

Remove the dust seal caps and pivot collar from the 
upper arm. 

Check the pivot bushings of the upper arm for wear 
or damage. 

DUST SEAL CAPS 
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Inspect the ball joint boot for tears or other damage 
by moving the ball joint stud. 
It should move freely and smoothly. 

Check the pivot bushings of the lower arm for wear 
or damage. 

KNUCKLE 

Turn the inner race of the bearing in the knuckle 
with your finger. The bearing should turn smoothly 
and quietly. Also check that the bearing ouler race 
fits tightly in the knuckle. 

Inspect the knuckle for damage or cracks. 

Inspect the ball joint boot for tears or other damage 
by moving the ball joint stud. 
It shou ld move freely and smoothly. 

For ball joint replacement, see page 14-23. 

BAll JOINT REPLACEMENT 
UPPER ARM 

Remove the snap ring from the ball joint. 

BAI.L JO"IT BOOT 

PIVOT BUSHING 

BALL JOINT __ ~:..;.. 

SNAP RING 
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14-24 

Set the upper arm and special tools with "A" mark 
side of the removerlinstaller facing to the ball joint 
as shown. 
Press the ball joint out of the upper arm. 

TOOLS: 
BaH joint removerlinstaller 
Attachment, 28 x 30 mm 

07WMF·HNOO100 
0794&1870100 

Set the upper arm and special tools with ~B" mark 
side of the remover/installer facing to the ball joint 
as shown. 
Press the ball joint into the upper arm until it is fully 
seated. 

TOOLS: 
Ball joint removerlinstaller 
Attachment, 15 mm 1.0. 

07WMF·HNOO100 
07746·0020200 

• If you feel strong resistance when lowering the 
press, stop. Reset the attachment of the tool so 
that the ball joint head can go into the hollow of 
the attachment and try 8gain. 

Install the snap ring with the chamfered edge facing 
in. 

KNUCKLE 

Remove the snap ring and the inner dust seal. 

SNAP RING 

INNER DUST SEAL 

RING 
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Set the knuckle and special tools with ~ A~ mark side 
of the remover/installer facing to the bal l joint. in a 
vise as shown. 
Press the ball joint out of the knuckle. 

TOOLS: 
Ball joint remover/installer 
Attachment, 28 x 30 mm 

07WMF·HN00100 
07946·1870100 

Set the knuckle and spedal tools with ~BH mark side 
of the removerlinstal ler facing to the bal l joint in a 
vise as shown. 
Press the ball joint into the knuckle until it is fu lly 1"' .... ...,~~..., ....... --..... _ __ ....... :"'_"1 
seated. 

TOOLS: 
Ball joint remover/ installer 
Attachment, 15 mm 1.0 . 

07WMF·HNOO100 
07746·0020200 

• If you feel strong resistance when lowering the 
press, stop. Reset the attachment of the tool so 
that the ball joint head can go into the hollow of 
the anachment and try again. 

Install the snap ring with the chamfered edge facing 
in. 

Install a new inner dust seal (page 14-25). 

KNUCKLE BEARING REPLACEMENT 
Remove the dust seals from the knuckle. 

:11 _ u;;;.. INNER DUST SEAL 

SNAP RING 

DUST SEALS 
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14-26 

Remove the snap ring and drive the bea ri ng out of 
the knuckle. 

Pack the cavities of a new bearing wi th grease. 
Drive in the bea ring squarely with th e marked side 
facing up until it is fu lly seated. 

TOOLS: 
Driver 
Attachment. 52 x 55 mm 
Pilot, 30 rnm 

07749·0010000 
07746·0010400 
07746·0040700 

Install the snap ri ng into the knuckle groove with the 
chamfered edge faci ng 

Apply grease to a new outer dust seal lip and install 
it using the same tools until it is flush with the 
knuckle end. 

Apply 2.5 - 3 9 of grease to a new inner dust seal lip 
and install it until it is fully seated, being carefu l not 
to damage the lips. 

TOOLS: 
Driver 
Oil seal drive r 

07749·0010000 
07JAD·PH80101 

SNAP RIN G 

DRIVER 
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INSTALLATION 
Apply molybdenum disulfide grease to the pivot 
bushing contact area of the pivot collar and install it 
into the upper arm. 
Apply molybdenum disulfide grease to the new 
dust seal cap lips and insta l l them onto the upper 
arm. 

Install the upper arm into the frame with the pivot 
bolt and a new nut, and t ighten the nut. 

TORQUE: 34 N 'm (3.5 kgf·m , 25 Ibf.ft) 

Connect the shock absorber to the upper arm w ith 
the lower mounting bolt and a new nut, and tighten 
the nut. 

TORQUE: 44 N·m 14.5 kgf·m . 33 Ibf.ft) 

Install the lower arm into the frame with the two 
pivot bolts and the new nuts, and loosely tighten 
the nuts. 

Install the brake hose clamps and tighten the brake 
hose clamp bolts. 

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

Tighten the ball joint castle nuts to the specified 
torque and further tighten until their grooves align 
with the cotter pin holes. 

TORQUE: 29 N 'm (3.0 kgf·m , 21 Ibf.ft) 

Install the new cotter pins. 

:11 
~ 

SEAL CAPS 
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Install the tie-rod ball joint onto the knuckle with a 
new nut, and tighten the nut while holding the joint 
stud flats with an open end wrench 

TORQUE: 54 N'm (5.5 kgf·m, 40 Ibf.ft) 

Install a new cotter pin. 

Install the brake disc guard and tighten the brake 
disc guard bolts. 

Install the wheel hub (page 14-'8). 

Install the front wheel (page 14-14), then place the 
vehicle on level ground. 
Tighten the lower arm pivot nuts to the specified 
torque. 

TORQUE: 44 N'm (4.5 kgf·m, 33 Ibf.ft ) 

STEERING SHAFT (Except EPS model) 
REMOVAL 

14-28 

Remove the screw and handlebar upper cover. 

- inner fenders (page 2-9) 
- front fender (page 2-11) 
- screw and handlebar upper cover 

- nuts 
- handlebar front cover 

HANDLEBAR UPPER COVER 

~ 
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- handlebar lower holder nuts and washers 
Keep the master - handlebar assembly from the steering shah 
cylmder reservoir 

upflgh/. 

Remove the cotte r pins. 
Remove the tie-rod ball joint nuts while holding the 
joint stud flats with an open end wrench . 
Remove the tie-rods from the steering shaft arm. 

Remove the cotter pin, steering shah end nut, 
washer and steering shaft arm. 

Remove the two bolts and steering shah holder A. 

14-29 



FRONT WHEEL/SUSPENSION/STEERING 

14-30 

Remove the steering shaft. 
Remove the steering shaft bushing, holder 8 and 
shaft. 

INSPECTION 
Check the steering shaft bushing for wear or dam
age. 

Check the steering shaft for distortion or damage. 

Turn the inner race of the steering shaft bearing 
with your finger. The bearing should turn smoothly 
and quietly. Also check thaI the bearing outer race 
fits tightly in the frame. 
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BEARING REPLACEMENT 
Remove the upper and lower dust seals. 

Remove the snap ring. 

Drive the steering shaft bearing out of the frame. 

Drive in a new bearing squarely with the marked 
side facing up until it is tully seated. 

TOOLS: 
Driver 
Attachment, 42 )C 47 mm 
Pilot, 22 mm 

07749· 0010000 
07746·0010300 
07746-0041000 

Install the snap ring into the groove properly with 
the chamfered edge facing up. 
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Coat new dust seal lips with grease and install them 
(the upper sea! is flush with the frame edge and the 
lower seal is fully seated onto the bearing). 

INSTALLATION 

Apply 2 - 3 9 of grease to the shaft bushing inner ~~§~~ IS'HIING 
surface. .! 

Install the shaft bushing onto the steering shaft with 
the Harrow H mark facing up. 
Install steering shaft holder B onto the frame. 
Install the steering shaft into the shaft bearing. 

Install steering shaft holder A. 
Install and tighten the two bolts. 

TORQUE: 32 N'm (3.3 kgf·m, 24 Ibf.ft) 

Apply molybdenum disulfide grease to the steering 
shaft spline. 

Install the shaft arm over the steering shaft by align
ing the wide tooth with the wide groove. 
Install the washer and steering shaft end nut, and 
tighten the nut 

TORQUE: 108 N'm (11 .0 kgf·m, 80 IbUt) 

Install a new cotter pin. 
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Install the tie-rods into the steering shah arm. 
Install the new nuts and tighten them by holding the 
ball joint stud flats w ith an open end w rench. 

TORQUE: 54 N·m (5.5 kgf·m , 40 IbUt) 

Install new cot ter pins. 

Install the handlebar assembly onto the steering 
shaft with the washers and new lower holder nuts, 
and tighten the nuts. 

TORQUE: 39 N 'm (4.0 kgf·m , 29 Ibf·ft) 

Install the meter/assist headlight assembly onto the 
steering shaft and tighten the two nuts. 

TORQUE: 25 N·m (2.6 kgf·m , 19 Ibf·ft) 

Install the handlebar upper cover and tighten the 
screw. 

Install the front fender (page 2-11). 
Install the inner fenders (page 2-9). 

HANDLEBAR UPPER COVER 

~ 
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STEERING SHAFT/EPS UNIT 
(EPS model) 

REMOVAL 
Remove the following: 

- front fender (page 2-11) 
- assist headlight (page 22-4) 

Disconnect the torque sensor 3P connector. 
Disconnect the EPS motor 2P connector and remove 
the harness-side female connector from the frame. 
Remove the control motor 2P connector from the 
frame and position it to allow room for EPS unit 
removal. 

Remove the following: 

- bott and brake hose clamp. 
- cable and wire harnesses from the guide clip 

Keep the master - handlebar lower holder nuts and washers 
cylinder reservoir - handlebar assembly from the steer ing shaft 

upright to prevent 
air from entering 

the hydraulic 
svstem. 
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- cotter pins 
- ball joint nuts by holding the joint stud flat sur-

faces 
- tie-rods from the steering shaft arm 
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loosen mounting bolts and nuts. 

Remove the following: 

- brake hose from the hose dip 
- two bolts 
- steering shaft holder A 

- steering shaft bolt 

- steering shaft 
- steering shaft bushing 
- steering shaft holder B 
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- coner pin 
- nut 
- washer 
- steering shaft arm 

- mounting bolts and nuts 

Remove the EPS unit from the frame to teh side. 

INSPECTION 
Check the steering shaft bushing for wear or 
damage. 
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Check the steering shaft for distortion or damage. 

Check the EPS unit input shaft and output shaft for 
wear or damage. 

Turn the inner race of the output shaft bearing with 
your finger. 
The bearing should turn smoothly and quietly. Also 
check that the bearing outer race fits tightly in the 
frame. 

EPS MOTOR 
REMOVAL 

Remove the bolts and EPS motor. 

OUTPUT SHAFT 
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14-38 

Remove the D-ring from the EPS motor. 

INSTALLATION 

Pack the worm gear splines with 0.5 9 of specified 
grease (page '·24). .. ~ 
Coat a new D-ring with silicone grease and insta ll it. 

Install the EPS motor onto the EPS unit. 

Install the bolts and tighten them. 

TORQUE: 20 N'm (2.0 kgf·m , 15 Ibf.ft) 

BEARING REPLACEMENT 
Remove the upper and lower dust seals. 

Remove the snap ring. 



Inspecr dust seal 
lips for deformation 

when you Ins/all 
the EP$ umt 
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Remove the bearing from the frame using the spe
cial tools and a 10 mm washer as shown. 

TOOLS: 
Clutch compressor attachment 07LAE·PX40100 
Compressor bolt assembly 07GAE·PG40200 
Attachment, 32)r; 35 mm 07746-0010100 

COMPRESSOR 
BOLT ___ 

COMPRESSOR 
ATIACHMENT 

I ATIACHMENT --.'l:c":'\'~-_ WASHER 

NUT 

Draw a new bearing into the frame with the marked ~==-----===========
side facing up until it is fully seated, using the spe- COMPRESSOR 
cial tools and a 10 mm washer as shown. BOLT 

TOOLS: 
Clutch compressor attachment 01LAE-PX40100 
Compressor bolt assembly 07GAE-PG40200 
Attachment, 42 x 41 mm 07746-0010300 

Install the snap ring into the frame groove properly 
with the chamfered edge facing down. 

Apply grease to new dust seal lips. 
Install the upper seal so that it is flush with the 
frame edge. 
Install the lower seal so that it is fuliV seated onto 
the bearing. 

INSTALLATION 

Apply grease to the tip of dust sea l lip and EPS unit 
chamfer as shown. 

Install the EPS unit onto the frame from left side. 

~HMENT 

WASHER 
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Do not t'9hren the Loosely install the EPS unit mounting bolts and 
mounting bollS and nuts. 

nuts yel 

Apply molybdenum disulfide grease to the output 
shaft spline. 

Install the shaft arm over the output shaft by align
ing the wide tooth with the wide groove. 
Install the washer and a new end nut. and tighten 
the nut to the specified torque. 

TORQUE: 108 N 'm (11.0 kgf·m, 80 Ibf.ft) 

Install a new cotter pin. 

Apply 2 - 3 9 of grease to the shaft bushing inner 
surface. 

Install the shaft bushing onto the steering shaft with 
the arrow mark facing up. 
Install steering shaft holder B onto the frame. 

Make sure the Install the steering shaft onto the input shaft of the 
steenng shah IS EPS unit by aligning the wide tooth with the wide 
fully seated onto groove. 
the mput shaft of 

EP$umr 

Install and tighten the new flange bolt to the speci- r-~-::~~ 
fied torque. 

TORQUE: 60 N·m (6.1 kgf·m, 44lbf.ft) 
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Install steering shaft holder A with the hose clip 
toward the right side. 
Tighten the holder bolts to the specified torque. 

TORQUE: 32 N'm (3.3 kgf·m, 24 Ibf.ft) 

Install the brake hose grommet into the hose clip. 

Tighten the EPS unit mounting bolts and nuts 
alternately to the specif ied torque. 

TORQUE: 
BOLTS: 22 N'm 12.2 kgf·m , 16 Ib'-ft l 
NUTS: 22 N'm 12.2 kgf·m , 161bf.ftl 

Install the tie-rods into the steering shaft arm. 
Install new ball joint nuts and tighten them by hold
ing the joint stud flat surfaces. 

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

Install new cotter pins into the ball joint studs. 

Install the handlebar assembly onto the steering 
shaft with the washers and new lower holder nuts. 
Tighten the nuts to specified torque. 

TORQUE: 39 N·m (4.0 kgf·m, 29 Ibf·ft ) 
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Install the cable and wire harnesses in the wire clip. 
Install the brake hose clamp and tighten the bolt. 

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

Connect the torque sensor 3P connector. 
Connect the EPS motor 2P connector and secure the 
connector from the frame. 
Secure the control motor 2P connector to the frame. 
Connect the EPS motor 2P connector. 

Install the following: 
- front fender (page 2·1 1) 
- assist headlight (page 22-4) 

Refer/omfom18/10f) Perform the Torque Sensor Initialization 
for the torque (page 25· 13). 

sensor InitJallzatlOl1 
chan (page 2> 13) 

TIE-ROD 
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REMOVAL 
Remove the inner fenders (page 2-9). 
Remove the front wheel (page 14-14). 

Remove the cotter pins. 
Remove the tie-rod ball joint nuts while holding the 
joint stud flats with an open end wrench. 
Remove the tie-rod from the knuckle and steering 
shaft. 

INSPECTION 
Inspect the tie-rod for distortion or damage. 
Inspect the ball joint boots for tears or other dam
age by mOiling the ball joint studs. 
They should move freely and smoothly. 

Replace the ball joints if necessary. 

BAll JOINT BOOTS 
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BALL JOINT DISASSEMBLY/ 
ASSEMBLY 
loosen the lock nuts and remove the ball joints and 
lock nuts from the tie-rod. 

'05 - '06 Install the unmarked ball joint and gold colo red nul 
on the flat side of the tie-rod, and the "L N marked 
ball joint and silver nut (left handed thread) on the 
opposite side. 

After '06 Install the righI-hand threads nut and unmarked ball 
joint on the flat (wrench holding area for toe adjust
ment) side of the tie-rod, and the left-hand threads 
nut and "l " marked ball joint on the opposite side . 

TheballJOmr Hand-tighten the lock nuts and measure the dis
posItions afe IBO° tance between the lock nut and thread end. 

('Os, '06)/16'30' 
(Aftar '06/ 'rom TIE· ROO DISTANCE: 387 mm (15.2 in) 

each other TJghlBl1 
these nuts after 

mstaillng The t,e
'00 

The difference between distances A and B should be 
3 mm (0.12 in) or less. 

Insta ll the tie-rod onto the knuckle and steering arm, 
and adjust the toe (page 3·26) . 

LOCK NUT 

FLAT 

"L" MARK 

FLAT LEFT HANDED THREAD NUT I 

I ll, 

R IGH~ HANDED THREAD NUT 
I 

--
A B 

1+-__ 387 mm (15.2 in) -~-j 
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INSTALLATION 
Install the tie-rods into the steering shaft arm and 
knuckle. 
Install new nuts and tighten them by holding the 
ball joint stud flats with an open end wrench. 

TORQUE: 54 N'm (5.5 kgf·m , 40 Ibf.tt) 

Install new cotter pins. 

Install the front wheel (page 14-14) 
Install the inner fenders (page 2-9) 

FRONT SHOCK ABSORBER 
REMOVAL 
Support the vehicle with a support block to raise the 
front wheels off the ground. 

Support the suspension arm or front wheel, and 
remove the upper and lower mounting nuts, bolts 
and shock absorber. 

INSPECTION 
Check the upper pivot bushing for wear or damage. 
Check the damper unit for leakage or other damage. 
Replace the shock absorber assembly if necessary. 

Remove the lower pivot collar. 

Remove the dust seals. 

'05, '06. Check the lower pivot bearing for wear or damage. 

Afler '06 Check the lower pivot bushing for wear or damage. 
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UPPER PIVOT BUSHING 

SEALS 

~ BEARING/BUSHING 

LOWER PIVOT COLLAR 
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BEARING REPLACEMENT (,05, '06) 
Press the needle bearing out of the lower pivot 
using the special tools. ATTACHMENT 

TOOLS: 
Driver 
Attachment, 22 x 24 mm 
Pilot, 16 mm 

07749·0010000 
07746·0010800 
01746-0041300 

Press In the bearmg Apply grease to the needle rollers of a new bearing. 
with the marking Carefully press the needle bearing in the lower pivot 

side facing up until the depth from the lower pivot outer surface is 
5.4-5.5 mm (0.21-0.22 in), using the special tools. 

TOOLS: 
Driver 
Attachment, 22 x 24 mm 
Pilot, 16 rnm 

07749·0010000 
07746·0010800 
07746-0041300 

Apply grease to the new dust seal lips and install 
t hem into the lower pivot. 
Install the lower pivot collar. 

BUSHING REPLACEMENT IAfter '06) 

~ 
LOWER PIVOT COLLAR 

DRIVER 

Press the bushing out of the lower pivot using side ,------------------, 
"AU of the special tool. 

TOOLS: 
Bu shing driver. 16 mm 07AMO-HPOA100 DRIVER 

"A" 
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Carefully press the bushing into the lower pivot 
until the tool bottoms, using side "8" of the special 
tool. 

TOOLS: 
Bushing driver, 16 mm 07AMD·HPOA100 

Apply grease to new dust seal lips and install the 
dust seals into the lower pivot until they are flush 
with the pivot surfaces. 

Install the pivot collar. 

INSTALLATION 
Install the front shock absorber in the frame and 
insert the upper and lower mounting bolts from the 
front side. 
Install and tighten the new mounting nuts. 

TORQUE: 44 N'm (4.5 kgf·m, 33 Ibf.ft) 

DRIVER 

"8 " 

~ 

¢Il! j LOWER MOUNTING 
........ NUT/BOLT 

COLLAR 
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SYSTEM COMPONENTS 
f+---__ 34 N'm (3.5 kgf·m. 25 Ibf.ft) 

-
64 N'm (6.5 kgf·m, 47 Ibf·ft) 

44 N'm (4.5 kgf·m, 32 Ibf.ft) 

112 N'm (11.4 kgf·m, 82Ibf.ft) 

/ 
/ 

'05-'06: 10 N·m 7 Ibf·ft) 
After '06: 3.9 N'm (0.4 kgf·m, 0.9 Ibf.ft) 

"2 N'm (11.4 kgf·m, 82 Ibf.ft ) 
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SERVICE INFORMATION 
GENERAL 
• This section covers service of the rear wheel and rear suspension. 
• For tire information, refer to 14-15. 
• For brake system service, refer to 16-3. 
• For rear driving mechanism service, refer to 18-3. 
• A jack or other support is required to support the vehicle. 

REAR WHEEL/SUSPENSION 

• Use genuine Honda replacement bolts and nuts for all suspension pivots and mounting points. 
• When using the lock nut wrench, use a deflecting beam type torque wrench 20 inches long. The lock nut wrench 

increases the torque wrench's leverage, so the torque wrench reading will be less than the torque actually applied to the 
lock nut. The specification given is the actual torque applied to the lock nut, not the reading on the torque wrench. Do 
not overtighten the lock nut. The specification later in the text gives both actual and indicated. 

SPECIFICATIONS 

TEM 
IM'c,;mum, tice tee,d depth 

TORQUE VALUES 

Rear wheel nut 
Shock absorber upper mounting flange nut 
Shock absorber lower mounting flange bolt 
Swingarm pivot bolt 

Swingarm right pivot lock nut 

position 

(left) 
(Right) 
(R ight) 

, 2 

'05 - '06 
After '06 

64 N'm (6.5 kgf·m, 47 Ibf·ft) 
34 N'm (3.5 kgf·m, 25 Ibf·ft) 
44 N'm (4.5 kgf.m, 33 Ibf·ft) 
112 N·m (11.4 kgf·m, 82Ibf·ft) 
10 N·m (1.0 kgf·m. 7 Ibf·ft) 
3.9 N·m (0.4 kgf·m, 0.9 Ibf·ft) 
112 N'm (11.4 kgf-m, 82 Ibf-tt) 

'LiMIl 
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REAR WHEEL/SUSPENSION 

TOOLS 

Driver 
07749-0010000 

Pilot, 16 mm 
07746-0041300 

Adjustable bearing remover shaft 
07JAC·PHB0200 

15-4 

Attachment, 37 x 40 mm 
07746·0010200 

Lock nut wrench 
07908-4690003 

Driver shaft 
07949·3710001 

Attachment, 22 x 24 mm 
07746·0010800 

Adjustable bearing remover, 20 x 40 mm 
07JAC-PH80100 

or 07736-A01000B 
or 07736-A01000A(U.S.A. only) with 
commercially available 3!8~ x 16 
slide hammer 

Remover weight 
07741-0010201 



REAR WHEEL/SUSPENSION 

TROUBLESHOOTING 
Rear wheel wobbling 
• Bent rim 
• Faulty tire 
• Wheel hub nut not tightened properly 
• Faulty bearings 

Steers to one side or does not track straight 
• Unequal tire pressu re 
• Bent swing arm or frame 
• Weak shock absorber 

Soft suspension 
• Weak shock absorber spring 
• Faulty shock absorber damper 

Hard suspension 
• Bent shock absorber damper rod 
• Faulty suspension bushings or bearings 

Rear suspension noise 
• loose rear suspension fasteners 
• Damaged suspension components 
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REAR WHEEL/SUSPENSION 

REAR WHEEL 
REMOVAL 

00 not interchange 
the left and right 

tires 

Loosen the wheel nuts. 

Support the vehicle with a support block to raise the 
rear wheels off the ground. 
Remove the nuts and wheel. 

For tire removal/installation and repair, refer to 
page 14-15. 

INSTALLATION 
Install the wheel with the arrow mark facing in the 
normal rotating direction. 

Install the wheel nuts and tighten them. 

TORQUE: 64 N 'm (6.5 kgf·m, 47 IbUtl 

REAR SHOCK ABSORBER 
REMOVAL 

15-6 

Support the vehicle with a support block to raise the 
rear wheels off the ground. 

Support the swingarm and remove the mounting 
nut. washer, bolt and the shock absorber. 



INSPECTION 
Check the upper pivot bushing for wear o r damage. 
Check the damper unit for leakage or other damage. 
Replace the shock absorber assembly if necessary. 

Remove the lower pivot collar. 

'05, "06. Check the lower pivot bearing and lower pivot collar 
for wear or damage. 

After '06 Check the lower pivot bushing for wear or damage. 

BEARING REPLACEMENT (,05, '06) 
Remove the lower pivot col lar. 

Remove the dust seals. 

Press the needle bearing out of the lower pivot 
using the special tools. 

TOOLS: 
Driver shaft 
Attachment, 22 )( 24 mm 
Pilot, 16 mm 

07949·3710001 
07746·0010800 
07746·0041300 

REAR WHEEL/SUSPENSION 

UPPER I BUSHING 

DUST >. 'IL> 

/ ., 
PIVOT COLLAR 

DUST SEALS 

/ ., 
PIVOT COLlAR 
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REAR WHEEL/SUSPENSION 

15-8 

ApplV grease to the needle rollers of a new bearing. 
Carefullv press the needle bearing in the lower pivot 
until the depth from the lower pivot outer surface is 
5.4-5.5 mm (0.21-0.22 in), using the special tools. 

TOOLS: 
Driver shaft 
Attachment, 22 x 24 mm 
Pilot, 16 mm 

07949-3710001 
07746·0010800 
07746-0041300 

Apply grease to new dust seal lips and install them 
into the lower pivot. 
Install the lower pivot collar. 

BUSHING REPLACEMENT (After '06) 
Press the bushing out of the lower pivot using side 
-AM of the special tool. 

TOOLS: 
Bushing driver, 16 mm 07AMD-HPOA100 

Carefully press the bushing into the lower pivot 
until the tool bottoms, using side "8 " of the special 
tool. 

TOOLS: 
Bu shing driver, 16 mm 07AMD·HPOA100 

5.4-5.5 mm (0.21-0.22 

PIVOT COLLAR BEARING 

"6" 



Apply grease to new dust seal lips and install the 
dust seals into the lower pivot until they are flush 
with the pivot surfaces. 

Install the pivot collar. 

INSTALLATION 

REAR WHEEL/SUSPENSION 

.... ~ .. .. f' ~I 
"--- " ~ 

.--.. DUST SEAILS 

~ 
COLLAR 

Install the rear shock absorber onto upper mounting ..,.,.",,.,,,,..,,"""":::"".,,.,,:,.,,.,.,,."",,. 
stud of the frame. 
Install the lower mounting bolt and tighten it. 

TORQUE: 44 N'm (4.5 kgf·m . 33 Ibf·ft) 

Install the washer and upper mounting nut and 
tighten the nut. 

TORQUE: 34 N'm (3.5 kgf·m , 25 Ibf·tt) 

SWINGARM 
REMOVAL 
Remove the final drive assembly (page 18-9). 

Remove the breather hoses from the clamps on the 
swingarm. 

Remove the band screw and universal joint boot 
band. 
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REAR WHEEL/SUSPENSION 

15-10 

Remove the bott. brake light switch guard and brake 
light switch. 

Remove the left and right swingarm pivot caps. 

Remove the right pivot lock nut using the special 
tooL 

TOOL: 
lock nut wrench 07908-4690003 

Remove the left and right pivot bolts. 
Remove the universal joint boot from the 5wingarm, 
then remove the swingarm from the frame. 



Remove the universal joint. 

Check the joint boot for tears or other damage and 
replace it if necessary. 

INSPECTION 
'05 -'06 Remove the pivot bearings from the swingarm piv· 

ots. 

Both bearmgs, Check the bearing rollers, dust seals and outer races 
ouler races and for wear or damage, 
grease holders 

must be replaced 
as 8 sellf any pan 

IS damaged 0,

wom 

After '06 Remove the dust seals from the swingarm. 
Check the dust seals for wear or damage. 

REAR WHEEL/ SUSPENSION 

BEARINGS 

/~1 

DUST SEALS 

Afler '06 Turn the inner race of each pivot bearing with your ~===== ----========--= 
finger. 
The bearing should turn smoothly and quietly. 
Also check that the outer race of the bearing fits 
tightly in the swingarm pivot. 
Replace it if necessary. 

j 
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REAR WHEEL/SUSPENSION 

Aher '06 Remove the swingarm pivot beari ng using the spe-
cial tools. 

TOOLS: 
Remover handle 07936·3710100 ~ Bearing remover, 17mm 07936·3710300 
Remover weight 07741·0010201 

~ 
~ 

l -;0 

I LEFT PIVOT BEARING 

Drive the grease holder into the swingarm to ~---===============~ 
remove it. SWINGARM 

TOOLS; 
Driver 
Attachment, 22 x 24 mm 

07749-0010000 
07746·0010800 

Remove the outer race from the swingarm using the 
special tools. 

TOOLS: 
Adjustable bearing remover, 
20 x 40 mm 07JAC-PH80100 
Adjust able bearing remover 
shaft 07JAC-PH80200 
Remover weight 07741-0010201 

U.S.A. only: 
Adjustable bearing puller, 
24 x 40mm 

3/8" x 16 Slide hammer 

07736·A01000B or 
07736·A01000A 
Commercially 
available 

GREASE HOLDER 

Install a new grease holder into the swingarm pivot. rii5.':Qii,',m"n: 
'OS, '06. Drive a new outer race into the swingarm pivot until 

it is fully seated, using the special tools. 

Aher '06. Drive a new bearing into the swingarm pivot until it 
is fully seated, using the special tools, 

TOOLS: 
Driver 
Attachment, 37 )( 40 mm 

15-12 

07749-0010000 
07746-0010200 

OUTER RACE 

~t 

O""~J' 
GREASE HOLDER 



'OS - '06' Apply lithium based grease (Shell 6459) to new 
bearing roilers and dust seal lips and install the 
bearings into the swingarm pivots, 

REAR WHEEl/SUSPENSION 

BEARINGS 

Aher '06' Pack the grease holders and bearing cavities with 3 r-------------------, 
9 of molybdenum disulfide grease, ~ 

After '06: Apply molybdenum disulfide grease to the dust seal 
lips, and install the dust seals in the swing arm using 
the special tools. 

TOOLS: 
Driver 
Attachment. 37 x 40 mm 

INSTALLATION 

07749·0010000 
07746·0010200 

Apply molybdenum disulfide grease to the output 
shaft spline and install the universal joint onto the 
output shaft, 

DUST SEALS 
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REAR WHEEL/SUSPENSION 

Refer to torque 
wrendl reading 

mformatlOn on page 
'5-3 'SerVlCe 
/nform8tlOfl' 

15-14 

Set the swing arm into the frame and install the left 
and right pivot bolts. 
Install the universal joint boot onto the swingarm. 
Tighten the left pivot bolt. 

TORQUE: 112 N'm 111.4 kgf-m, 82 Ibf.ft) 

Tighten the right pivot bolt. 

TORQUE: 'OS - '06: 10 N'm (1 .0 kgf·m. 7 Ibf.ft) 
After 'OS: 3.9 N'm (0.4 kgf-m, 0.9 IbUt) 

Move the swingarm up and down several times to 
seat the pivot bearings. 
Retighten the pivot bolts to the same torques. 

Tighten the right pivot lock nut using the special 
tool, while holding the pivot bolt. 

TOOL: 
lock nut wre nch 07908·4690003 

TORQUE: Actual: 112 N'm 111.4 kgf·m, 82 Ibf.ft) 
Indicated: 102 N'm (10.4 kgf·m, 75 Ibf.ft) 

lnslall the left and right pivot caps securely. 

Install the universal joint boot band and screw so 
that the screw is positioned top and facing left side. 
Tighten the band screw. 



Route the breather hoses properly (page 1-24) and 
secure them w ith the clamps. 

Install the final drive assembly (page 18-21). 

REAR WHEEL/SUSPENSION 
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BRAKE SYSTEM 

COMPONENT LOCATION 

20 N-m (2.0 kgf·m, 14 Ibf·h) 

137 N'm (1 4.0 kgf·m, 101 IbUt) 

34 N-m (3.5 kgf·m, 11 N'm (1 .1 kgf·m, 8Ibf.ft) 
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SERVICE INFORMATION 
GENERAL 

BRAKE SYSTEM 

ACAUTION 
Frequent inhalation of brake lining or pad dust, regardless of malerial composition could be hazardous to your health . 
• Avoid breathing dust particles. 
• Never use an air hose or brush to dean brake assemblies. Use an OSHA-approved vacuum cleaner. 

NOTICE 
Spilled brake fluid will severely damage the plastic pans and painted surfaces. It is also harmful to some rubber pans. Be 
careful whenever you remove the reservoir cap: make sure the reservoir ;s horizontal first. 

• A contaminated brake lining, drum, disc or pad reduces stopping power. Discard contaminated linings or pads, and 
dean a contaminated drum or disc with a high quality brake digreasing agent. 

• Check the brake system by applying the brake lever after the air bleeding. 
• Never allow contaminates (dirt, water, etc.) to get into an open reservoir. 
• Once the hydraulic system has been opened, or if the brake feels spongy, the system must be bled. 
• Always use fresh DOT 4 brake fluid 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 

Front brake 
ITEM 

Recommended brake fluid 
Master cylinder I.D. 

Unit : mm (in) 

ST~A~N:D~A~RD~~~======~S~E~R~V~'C~E~L~'M~'T~ DOT 4 brake flui~ 
14.000 - 14.043 (0.55'2 0.55,'",9ii-1 __ ~_';;4Ci'0i>5"5-ii10<i.5,,5",,,331 
13.957 - 13.984 (0.5495 - 0.55061' __ -+--';':i'3'i<94i'5TiI"O.,,54i.9iiO~1 
3396 34 01(1337 , 339) 34 02 (1 3394) - -

Master cylinder 0.0. 
Caliper cylinder I D 

r--Caliper cy linder piston 0.0. 
I 

33.878 33.928 (1.3338 1.3357) 33.8711.3 335) 
Brake disc thickness 3.8 - 4.2 (0. 15 - 0.17) 3.5 (0. 14) 
Brake disc 

Rear brak~Drum 1.0. 
runout - 0.10 (0.0 

180.0 · 180.2 (7.086-7.095) 181 (7.11 
ckness 5.3 - 5.32 (0.209 - 0.217) To index r Uning thi 

Rear (park 
Rear brak--

ingl brake lever freeplay 15 - 20 (9/16 -13116) -
e pedal freeplay 

TORQUE VALUES 

Brake hose oil bolt 
Front master cylinder reservoir cap screw 
Front brake lever pivot bolt 
Front brake lever pivot nut 
Front brake switch screw 
Front master cylinder holder bolt 
Front brake caliper mounting bolt 
Front brake caliper slide pin bolt 
Splash guard 
Rear brake arm pinch bolt 
Rear wheel hub nut 
Front brake bleed valve 
Brake pipe joint (green surface) 
Brake pipe joint (black surface) 

15-20 (9/16-13116) 

34 N·m (3.5 kgf·m, 25lbf·ftj 
2 N·m (0.2 kgf·m, 1.4 Ibf·ft) 
1.0 N'm (0.1 kgf·m, 0.7Ibf·ft) 
5.9 N'm (0.6 kgf·m, 4.4 Ibf·ft) 
1.2 N'm (0. 1 kgf·m, 0.9 Ibf·ft) 
12 N'm (1.2 kgf·m, 9Ibf·ft) 
44 N'm (4.5 kgf·m , 33 Ibf·ft) 
23 N'm 12.3 kgf.m, 17 Ibf·ft) 
11 N'm (1.1 kgf·m , 8Ibf·ft) 
20 N'm (2.0 kgf·m, 14 Ibf·ft) 
137 N'm (14.0 kgf·m , 101Ibf·ft ) 
5.4 N'm (0.6 kgf·m, 4.0 Ibf.ft) 
17 N'm (1.7 kgf.m, 13Ibf.ft) 
14 N'm (1.4 kgf·m , 10 Ibf·ft) 

Apply locking agent to the threads 

Aloe bolt: replace with a new one 

Castle nut 
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BRAKE SYSTEM 

TOOLS 

Snap ring pliers 
07914-SA50001 

Pilot, 28 mm 
07746-0041100 

16-4 

Driver 
07749-0010000 

Oit seal driver attachment 
07JAO-PH80101 

Anachment, 78 x 80 mm 
Q7NAD·PX40100 



BRAKE SYSTEM 

TROUBLESHOOTING 
Poor brake performance 
• Air in hydraulic system 
• Leaking hydraulic system 
• Contaminated brake pad/disk 
• Worn cal iper piston seal 
• Worn master cylinder piston cups 
• Worn brake pad/disc 
• Contaminated caliper 
• Low brake fluid level 
• Clogged fluid passage 
• Warped/deformed brake disc 
• Sticking/worn master piston 
• Sticking/worn caliper piston 
• Contaminated master cylinder 
• Improperly adjusted brake 
• Worn brake shoe/dru m 
• Contaminated brake shoe/drum 
• Warped/deformed brake drum 
• Bent brake lever/pedal 

Front brake lever hard 
• Clogged/restricted hydraulic system 
• Sticking/worn caliper piston 
• Clogged fluid passage 
• Worn caliper piston seal 
• Stickinglworn master piston 
• Bent brake lever/pedal 

Brake drags 
• Contaminated brake pad/disc 
• Contaminated brake shoe/drum 
• Clogged/restricted hydraulic system 
• WarpedJdeformed brake disc 
• Badly worn brake shoe/drum 
• Warped/deformed brake drum 
• Clogged/restricted fluid passage 
• Stickinglworn caliper piston 
• Stickinglworn master piston 
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BRAKE SYSTEM 

BRAKE FLUID REPLACEMENT/AIR 
BLEEDING 

16-6 

• Do not allow foreign material to enter the system 
when fi l ling the reservoir. 

• Use only Honda DOT 4 brake fluid from a sealed 
container. 

• Do not mix different types of fluid. They are not 
compatible. 

BRAKE FLUID DRAINING 
With the fluid reservoir paraliel to the ground, 
remove the reservoir cover, diaphragm plate and 

diaphragm. 

Connect a bleed hose to the bleed valve. 

Loosen the bleed valve and pump the brake lever. 
Stop pumping the lever when no more fluid flows 
ou t ofthe bleed valve. 

BRAKE FLUID FILLING 
Fill the reservoir with DOT 4 brake fluid from a 
sealed container. 



Do nor release the 
brake lever until the 

Connect a commercially available brake bleeder to 
the bleed valve. 

Pump the brake bleeder and loosen the bleed valve, 
adding fluid when the fluid level in the master cylin
der reservoir is low. 

• Check the fluid level often while bleeding the 
brakes to prevent air from being pumped into the 
system. 

• When using a brake b leeding tool, tollow the 
manufacturer's operating instructions. 

Repeat the above procedures until air bubbles do 
not appear in the plastic hose. 

• If air is entering the bleeder from around the 
bleed valve threads, sea l the threads with Teflon 
tape. 

• If a brake bleeder is not available, fill the master 
cylinder and operate the brake lever to fill the 
system. 

Close the bleed valve. 
Next, perform the available BLEEDING procedure 
(see below). 

BRAKE BLEEDING 
Connect a clear bleed hose to the bleed valve. 
Pump up the system pressure with the lever until 
there are no air bubbles in the fluid flowing out of 
the master cylinder and lever resistance is felt. 

1. Squeeze the brake lever, open the blel:ld valve 1/2 
turn and then close the valve. 

bleed valve has 2. Release the brake lever until the bleed valve has 
been closed. been closed 

Repeat steps' and 2 until bubbles cease to appea r 
in the fluid coming out of the bleed valve. 

Tighten the bleed valve to the specified torque. 

TORQUE: 5.4 N'm (0.6 kgf·m , 4.0 Ibf·ft) 

BRAKE SYSTEM 
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BRAKE SYSTEM 

Fill the fluid reservoi r with DOT 4 brake fluid to the 
upper level. 

Reinstall the diaphragm, diaphragm plate and reser- ~,.-'-.:..."::'B~~~:;, 
voir cover, and tighten the screws. ;. 

TORQUE: 2 N'm (0.2 kgf·m, 1.4Ibf·ft) 

FRONT MASTER CYLINDER 
REMOVAL 

AIIOId spilling fluid 
on painted, plastiC, 

or rubber parts. 
Place a rag over 

these parts 
whenever the 

system IS servICed 

16-8 

Remove the reservoir cover, diaphragm plate, dia
phragm and f108t. and soak up the brake fluid from 

the reservoir (page 16-6), 

Disconnect the brake switch connectors. 
Disconnect the brake hose from the master cylinder 
by removing the oil bolt and two sealing washers. 
Fix the brake hose to prevent the fluid from flowing 
out . 

Remove the boilS from the master cylinder holder 
and remove the master cylinder. 

SEALING WASHERS 

OIL BOLT 

MASTER CYl.lNI)ER 



DISASSEMBLY 
Remove the brake lever boot. 

Remove the front brake lever nut, pivot bolt and 
brake lever. 

Remove the screw, brake switch, bracket and brake 
light switch. 

Remove the master piston boot. 

BOOT 

BR,,"E LEVER 

SCREW 

BOOT 

Remove the snap ring from the master cylinder 
using the special tool. SNAP RING PLIERS 

TOOL: 
Snap ring pliers 07914-SA50001 

BRAKE SYSTEM 

PIVOT BOLT 

NUT 

BRAKE SWITCH 

RING 
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BRAKE SYSTEM 

When Ins/alitng rhe 
cups, do no / a/low 

the /Ips /0 rum 
inSide out 

Remove the master piston, primary cup, spring and 
oil seal. 

INSPECTION 
Check the piston boot, primary cup and secondary 
cup for fatigue or damage. 

Measure the master cylinder 1.0. 

SERVICE LIMIT: 14.055 mm (0.5533 in) 

Measure the master cylinder piston 0.0. 

SERVICE LIMIT: 13.945 mm (0.5490 in) 

ASSEMBLY 
• Keep the piston, cups, spring, snap ring and boot 

as a set; do not substitute individual parts. 

Coat all parts with clean brake fluid before assem
bly . 

Install the secondary cup into the master piston 
groove. 

Install the primary cup onto the tip of the spring. 
Install the spring/primary cup and master piston 
into the master cylinder. 
Install the oil seal. 

Make sure the snap Install the snap ring using the special tool. 
ring IS firmly seared 

In rhe groove TOOL: 
Sna p ring pliers 07914-SASOOO1 
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PISTON 

SECONDARY CUP 

I OIL SEAL 
SPRING I PISTON 

A PRIMARY CUP .. 

• • SECONDARY CUP 

SNAP RING PLIERS 

RING 



FiB the master piston boot with silicone grease. 

Install the boot. 

Install the brake light switch by aligning the hole of 
the master cylinder and boss of the brake light 
switch . 

Install the bracket onto the brake light switch. 

Install the brake light switch by aligning the hole of 
the bracket and boss of the brake switch 

~ BOOT 

Align 

Align ~"'--

Apply locking agent to the threads of the screw. 0 
Install and tighten the screw to the specified torque. li!IIi SCREW 

TORQUE: 1.2 N 'm (0.1 kgf·m , 0.9 Ibf.tt) 

BRAKE SYSTEM 

BRAKE I SWITCH 
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BRAKE SYSTEM 

16-12 

Apply silicone grease to the brake lever contact area 
of the master cylinder piston. 

Apply silicone grease to the brake lever contact area 
of the pivot bolt. 
Install the brake lever. 
Install and tighten the brake lever pivot bolt to the 
specified torque. 

TORQUE: 1.0 N·m !0.1 kgf·m , O.7Ibf.ftJ 

Hold the pivot bolt and t ighten the pivot nut to the 
specified torque. 

TORQUE: 5.9 N'm (0.6 kgf·m , 4.4 Ibf.ft) 

Install the brake lever boot. 

Place the master cylinder on the handlebar. 
Install the master cylinder holder with the · UP· 
mark facing up. 
Install the bolts but do not tighten yet. 

Align the mating surface of the master cylinder 
holder with the throttle housing boss as shown. 
Tighten the upper bolt first, then tighten the lower 
bolt. 

TORQUE: 12 N·m (1 .2 kgf·m , 9Ibf.ft) 

PIVOT BOLT 

BRAKE LEVER PIVOT NUT 

MASTER CYLINDER 



Install the brake hose between the stoppers with the 

new sealing washers. 

Install and tighten the brake hose oil bolt to the 
specified torque. 

TORQUE: 34 N'm (3.5 kgf·m, 25 IbUt) 

Connect the brake switch connectors. 

Fill the fluid reservoir with DOT 4 brake fluid to the 
upper level and bleed the brake system (page 16-6). 

BRAKE PAD/DISC 
BRAKE PAD REPLACEMENT 
• A contaminated brake disc or pad reduces stop

ping power. Discard contaminated pads and 
clean a contaminated disc with a high quality 
brake degreasing agent. 

• Be careful that the master cylinder does not over· 
flow when the caliper pistons are compressed. 

• Brake fluid can cause damage to painted, plastic 
or rubber parts. 

Always replace the brake pads in pairs to assure 
even disc pressure. 

Raise the front wheel off the ground by placing a 
block or safety stand under the engine. 

Remove the front wheel (page 14-14). 

Do not bend the Remove the brake caliper slide pin bolt and lift the 
brake hose caliper. 

severely 

Remove the brake pads. 

Install the new pads in the ca l iper. 

BRAKE SYSTEM 

OIL BOLT 

CALIPER 
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BRAKE SYSTEM 

Put back the caliper. 

Inslall and tighten the brake caliper slide pin bolt to 
the specified torque. 

TORQUE: 23 N'm (2.3 kgf·m, 17 Ibf.ft) 

Install the front wheel (page 14-14). 

BRAKE DISC INSPECTION 
Remove the front wheel (page 14-14). 

Visually inspect the brake disc for damage or cracks. 

Measure the brake disc thickness al several points. 

SERVICE LIMIT: 3.0 mm (0.12 in) 

Replace the brake disc if the smallest measurement 
is less than the service l imit (page 14-18). 

Check the brake disc for warpage. 

SERVICE LIMIT: 0.30 mm (0.012 in) 

Check the front wheel hub bearings for excessive 
play, jf the warpage exceeds the selViee limit. 
Replace the brake disc if the bearings are normal. 

FRONT BRAKE CALIPER 
REMOVAL 

16-14 

Raise the front wheel off the ground by placing a 
block or safety stand under the engine. 

Drain the front brake hydraulic system (page 16-6). 
Remove the front wheel (page 14.14). 

Remove the bolts and splash guard. 

CALIPER 

BOLT 



Remove the oil bolt, seal ing washers and brake 
hose from the brake caliper. 

Remove the mounting bolts and brake caliper. 

OISASSEMBL Y 
Remove the brake caliper slide pin bolts. 

Remove the caliper bracket, pad spring and boots. 
Remove the pad spring. 

BRAKE SYSTEM 

BOLTS 

CALIPER BRACKET PAD SPRING 
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BRAKE SYSTEM 

16-16 

If necessary, lightly apply compressed air to the cal
iper fluid inlet to get the piston and dust seal out. 

Place a shop rag under the caliper to cushion the 
piston when it is expelled. 
Do not bring the air nozzle too close to the inlet or 
the pistons may be forced out with excessive force 
that could cause injury. 
Use the air in short spurts. 

Be careful not to damage the piston sliding surface. 
Push the piston seal in and lift it out. 

Clean the seal grooves, caliper piston and caliper 
piston sliding surfaces with clean brake fluid. 

INSPECTION 
Check the caliper cylinder and piston for scoring, 
scratches or damage. 

Measure the caliper cylinder I.D. 

SERVICE LIMIT: 34.020 mm (1.3394 in) 

Measure the caliper piston 0 .0 . 

SERVICE LIMIT: 33 .870 mm (1.3335 in) 

PISTONIDUST SEAL 



Note rhe installanon 
directIOn of the pad 

spring. 

ASSEMBLY 

CALIPER 
PISTON 

BRAKE PADS 
CALIPER PIN BOOT 

PISTON SEAL 

BRACKET PIN 

DUST SEAL BRACKET PIN BOOT 

Replace the dust seal and piston seal with a new 
one. 
Be sure that each part is free from dust or dirt 
before reassembly. 

Coat a new piston seal with clean brake fluid. 
Coat a new dust seal with silicone grease. 
Install the piston seal and dust seal into the groove 
of the caliper body. 
Coat the caliper piston with clean brake fluid and 
install it into the caliper cylinder with its closed ends 
facing the caliper. 

Install the pad spring onto the cal iper bracket. 

Replace the caliper and bracket pin boots if they are 
worn, deteriorated or damaged. 

Apply silicone grease to the boots inner surface. 
Install the boots and caliper bracket. 

I PISTON 

CALIPER BRACKET 

BRAKE SYSTEM 

CALIPER PIN 

CALIPER BODY 

PISTON SEAL 

PAD SPRING 

~ BOOTS 
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BRAKE SYSTEM 
Install and tighten the brake caliper slide pin bolts to 
the specified torque. 

TORQUE: 23 N'm (2.3 kgf·m, 11Ibf.ft) 

INSTALLATION 
Install the brake caliper and new mounting bolts. 
Tighten the mounting bolts to the specified torque. 

TORQUE: 44 N'm (4.5 kgf·m, 33 Ibf·ft) 

BOLTS 

Install the brake hose eyelet to the caliper body with rs;;;;j<E;H:OSE 
new sealing washers and oil bolts. 

16-18 

Push the brake hose eyelet to the stopper on the cal
iper, then tighten the oil bolts to the specified 
torque. 

TORQUE: 34 N 'm (3.5 kgf·m, 25 Ibf.ft) 

Install the brake splash guard and tighten the bolts. 

TORQUE: 11 N'm (1 .1 kgf·m, 8lbHt) 

Install the front wheel (page 14-14), 
Fill and bleed the hydraulic system (page 16-6), 

~, , , , 
'. ...J '.>-• • 



REAR BRAKE 
BRAKE DRUM REMOVAL 
Remove the rear wheel (page 15-6)' 

Remove the cotter pin. 
Remove the right rear hub nut and wheel hub. 

Remove the bolts and brake drum cover. 

Remove the brake drum cover D-ring. 
Remove the brake drum. 

INSPECTION 
Measure the brake drum J.D. 

SERVICE LIMIT: 181 mm (7.1 in ) 

Inspect the brake drum for scoring , cracks and Qut 
of roundness. 

BRAKE SYSTEM 
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BRAKE SYSTEM 

16-20 

Check the wheel hub dust seal for wear or damage. 

Check the brake drum cover dust seal for wear or 
damage. 
Drive it Qut of the drum cover jf necessary. 

DUST SEAL REPLACEMENT 

Remove the dust seal from the wheel hub. 

Apply grease to a new seal lips and install it into the 
wheel hub with the flat side facing in until it is fully 
seated . 

Install a new dust seal into the drum cover using the 
special tool as shown. 

TOOL: 
Driver 
Attachment, 78)( 80 mm 

07749-0010000 
07NAO·PX40100 

Fill up with grease to the brake drum cover dust seal 
lip. 

DUST SEAL 

111 • --. DUST SEAL 

DRIVER 

ATIACHMENT 



BRAKE PANEL DISASSEMBLY 
Mark the brake Remove the cotter pins, setting plate, brake shoes 

shoes to indICate and shoe springs. 
their original 

POSlflons before 
removing them 

Remove the adjusting nuts, brake cables, springs 
and joint pins from the brake arm. 

Remove th e brake arm pinch bolt/nut and brake 
arm. 

Remove the indicator plate, return spring and felt 
seal. 

BRAKE SYSTEM 

~";";: R PINS 
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BRAKE SYSTEM 
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Remove the brake cam. 

Disconnect the breather hose from the brake panel. 

Remove the brake panel nuts and discard them. 
Remove the brake panel. 

Remove the a·ring from the brake panel groove. 

BRAKE PANEL BEARING REPLACEMENT 
Turn the inner race of the bearing with your finger. 
The bearing should turn smoothly and quietly. 
Also check that the outer race of the bearing fits 
tightly in the brake panel. 
Replace it if necessary. 

Check the dust seal for wear or damage. 

Remolle the axle dust seal and brake cam dust seal. 

• 



Remove the snap ring. 
Drive the bearing out of the brake panel. 

Drive a new bearing into the brake panel with its 
sealed side facing out (facing the axle housing) 
using the special tools as shown. 

TOOLS: 
Driver 
Oil seal driver attachment 
Pilot, 28 mm 

07749·0010000 
07JAD·PH80101 
07746·0041100 

Install the snap ring into the groove. 

Pack a new dust seal lips with grease. 
Install the dust seal into the brake panel until it flush 
with the brake panel. 

ApplV grease to the new brake cam dust seal lips. 
Install the dust seal until it is seated. 

BRAKE SYSTEM 
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BRAKE SYSTEM 

BRAKE PANEL ASSEMBLY 

20 N'm (2.0 , 14 Ibf.ft) BRAKE ARM 

DRUM COliER 

WHEEL HUB 

137 N'm (14.0 kgf·m, 
101 Ibf-ft) 

tI 
COITeR PIN BRAKE CAM 

tI 
BRAKE DRUM conER 

Coat a new O-ring with grease and install it in the 
brake panel groove. 

Install the brake panel onto the axle housing. 

Donor reuse fila Install and tighten the new nuts. 
nuts 

Connect the breather hose to the brake panel. 

16-24 

IND'ICATOR PLATE 

--:,.<-
--""1 FELT SEAL 

RETURN SPRING 

• .a;;;., 
DUST SEAL 

BRAKE PANEL 

tI . .v;;;;;. O-RING 

SHOES 



Apply 0.2 - 0.3 g of grease to the brake cam sliding 
surface and anchor pin contacting area of the brake 
shoes. 
Install the brake cam into the brake panel. 

Apply engine oil to the felt seal and install it. 

Install the return spri ng. 

Install the indicator plate aligning the wide tooth on 
the plate with the wide groove on the brake cam. 

Install the brake arm, aligning the punch marks on 
the brake arm and cam. 
Hook the return spring end onto the brake arm. 

Tighten the brake arm pinch bolt/nut to the specified 
torque. 

TORQUE: 20 N·m (2.0 kgf.m. 14Ibf·ft) 

Apply 0.2 - 0.3 g of grease to the brake cam contact
ing area altha brake shoes. 

Install the brake shoes in their original positions 
with the spring as shown. 

Install the anchor pin setting plate with its cham
fered side (rolled edge side) facing in. 

BRAKE SYSTEM 
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BRAKE SYSTEM 

16-26 

Install the new coner pins and secure the setting 
plate as shown. 

Install the joint pins into the brake arm, then install 
the brake cables and springs. 
InSlalithe adjusting nuts. 

BRAKE DRUM INSTALLATION 
Apply molybdenum disulfide grease to the axle 
splines and install the brake drum. 

Apply grease to a new O-ring and install it onto the 
brake panel groove. 

Install the brake drum cover and tighten the bolts. 

PINS 

SETIING PLATE 

Aii3UiiTl,iG NUTS 



Apply molybdenum disulfide grease to the axle 
spli nes. 

Install wheel hub onto the rear axle. 

Install t he hub nut and tighten it to the specified .... """....,""~ 
torque. 

TORQUE: 137 N·m (14.0 kgf·m , 101 1bHt ) 

Further tighten the hub nut until its grooves align 
with the cotter pin hole in the axle shaft. 
Install a new cotter pin and secure the hub nut. 

Install the rear wheel (page 15-6). 
Adj ust the rear brake lever and pedal freeplay 
(page 3+22). 

BRAKE PEDAL 
REMOVAL 
Remove the brake ca bles from th e brake arm (page 
16-21 ). 

Remove the bolt and brake light switch guard. 

Unhook the brake light switch spring and remove 
the brake light switch. 

BRAKE SYSTEM 
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BRAKE SYSTEM 
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Disconnect the brake cable. 

Unhook the brake pedal return spring. 

Remove the coner pin and washer from the pedal [iiiAiiHiER~ 
pivot shaft, then remove the brake pedal from the 
shaft. 

Remove the dust seals. 

INSTALLATION 
Apply grease to the brake pedal pivot shaft sliding 
surface and dust seal lips. 

Install the brake pedal onto the pivot shaft. 

Install the washer and secure the brake pedal with a 
new cotter pin. 

COTIERPIN 



Apply grease to the brake cable end. 
Install and connect the brake cable. 
Hook the return spring. 

Install the brake light switch. 
Hook the brake light switch spring. 

Install the brake light switch guard and lighten the 
bolt. 

Adjust the rear brake (page 3-23). 

BRAKE SYSTEM 
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FRONT DRIVING MECHANISM 

SYSTEM COMPONENTS 

44 N'm (4.5 kgf·m, 33 Ibf·h j 

7 N·m (0.7 kgf·m, ~ 
5.1 tbf·h ) , 

10 N 'm (1.0 kgf·m, 
7 Ibf.ft) 

~ 
22 N'm (2.2 kQf.m, ! 
16Ibf.ft) 

10 N'm (1.0 kgf·m, 7Ibf.ft) 

22 N'm (2.2 kgf·m, 1Slbf.tt) 

17-2 

44 N·m (4.5 kgf·m , 33 Ibf.ft) 

kgf·m, 21 Ibf.ftl 
54 N·m (5.5 kgf·m , 
40Ibf.ft) 



SERVICE INFORMATION 
GENERAL 

FRONT DRIVING MECHANISM 

• 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 damp it IcO 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 as an 

assembly if the face cam, differential housing or cap is faulty. 

SPECIFICATIONS 
Unit· mm (in) 

ITEM STANDARD SERVICE LIMIT 
Front differ- OifCapacity I After draining 185 em' (6.3 US OZ, 6.5 Imp azl 
entiat After disas- 230 cmJ (7.8 US oz, 8.1 Imp oz) 

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

I 
Backlash difference 0.2 (0.01 ) 
Slip torque ,. 17 N·m 0.45 1.75 kgf·m, 12 N'm (1.2 

10-13Ibf.ft) kgf·m, 9 lbf.ft) 

, 

I 
Face cam-to-housing distance 3.3 3.7 (0.13 0.15) 3.310.13) 

I 
Differential ring gear depth 6.55 6.65)0.258 0.262) 6.6 (0.26) 
Cone spring height 2.8 (0.11) 2.6 (0.10) 

TORQUE VALUES 

Upper and lower arm ball joint 
nut 
Front wheel hub nut 
Differential ring gear bolt 

Differential case cover 10 mm 
bolt 

Differential case cover 8 mm 
bolt 
Differential case mounting 
bolt 
Differential case mounting 
bracket bolt 
Differential case mounting nut 
Differential case mounting nut 
Final drive clutch assembly 
mounting bolt 

Front vehicle speed sensor 
cover bolt 
Clutch cover stay bolt 
Clutch cover bolt 
Splash guard bolt 

Tie-rod ball joint nut 
Front wheel hub nut 

('05 - '07) 
(After '07) 

(10mm) 

(8 mm) 
(10mm) 
(8mm) 

29 N 'm (3.0 kgf·m , 21 Ibf.ft) 
78 N'm (8.0 kgf·m , 58 Ibf.ft) 
49 N 'm (5.0 kgf·m, 36 Ibfft) 

49 N'm (5.0 kgf·m, 36Ibf.ft) 
46.5 N·m (4.7 kgf·m , 34 lbf·ft) 

25 N 'm (2.6 kgf·m, 19 Ibf·ft) 

44 N'm (4.5 kgfm, 33 Ibf.ft) 

22 N'm (2.2 kgf.m, 16Ibf·ft) 
44 N'm (4.5 kgf·m, 33 Ibf·ft) 
22 N'm (2. 2 kgf·m, 16Ibf·ft) 

25 N'm (2.6 kgf·m, 19 Ibf·ft) 

10 N'm (1.0 kgf·m, 7Ibf·ft) 
10 N'm (1.0 kgf.m, 7 Ibf·ft) 
7 N·m (0.7 kgf·m, 5.1 Ibf.ft) 
11 N'm (1.1 kgf·m, 8Ibf.ft) 

54 N·m (5.5 kgf·m, 40 Ibf·ft) 
78 N'm (8.0 kgf.m, 58 Ibf.ft) 

Castle nut 
Castle nut 
Special bolt: replace with a new 
on. 
Apply locking agent to the threads 

Apply locking agent to the threads 
Apply locking agent to the threads 

Lock nut: replace with a new one 

ALOC bolt: replace with a new 
on. 

ALOC bolt: replace with a new 
on. 
Lock nut: replace with a new one 
Castle nut 
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FRONT DRIVING MECHANISM 

TOOLS 

Driver 
07749-0010000 

Attachment, 20 mm 1.0. 
07746-0020400 

I Bearing remover head, 15 mm 
07936·KC10200 

Ball joint remover, 28 mm 
07MAC·SL00201 

07MAC-SL0202(U.SAonly) or 
07MAC-SLQ0200 and 
07MAC·SLOA300 (U.S.Aonly) 
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Attachment, 22 x 24 mm 
07746-0010800 

Pilot, 15 mm 
07746-0040300 

Remover shah 
07936-KC10100 

Bearing remover head, 30 mm 
07936-8890300 

o 
® 

Attachment, 52 x 55 mm 
07746·0010400 

Pilot, 28 mm 
07746-0041100 

Remover weight 
07741·0010201 

or 07936-3710200 
or 07936-371020A (U.S.A. only) 

Remover handle 
07936-3710100 



Differential inspection tool 
07KMK-HC50101 

or 07KMK-HC501OA (U.S.A. only) 

Differential bearing clip compressor 
07YME-HN4010A (U.S.A only) 

Press attachment 
07LME-GE20100 

o 

Driver, 40 mm I.D. 
07746-0030100 

Driver shaft 
07949-3710001 

FRONT DRIVING MECHANISM 

Anachment, 30 mm I.D. 
07746-0030300 

Universal bearing puller 
07631-0010000 
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FRONT DRIVING MECHANISM 

TROUBLESHOOTING 
Consistent noise during cruising 
• Oille ... el too low 
• 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 low 
• 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 spl ines 
• Loose fasteners 
• Worn cone spring or shim 

Oil leak 
• Oil level too high 
• Clogged breather 
• Damaged seals 
• Loose case cover bolt 

Overheating 
• Oi l level too low 
• Insufficient backlash between ring gear and pinion gear 
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FRONT DRIVE SHAFT 
REMOVAL 
Remove the front wheel (page 14-14). 

Remove the cotter pin and loosen the hub nut. 

Remove the cotter pin. 
Remove the tie-rod ball joint nut while holding the 
joint stud flats with an open end wrench. 
Remove the tie-rod from the knuckle. 

Remove the two bolts and splash guard. 

Remove the cotter pins and loosen the castle nuts of 
the suspension arm ball joints, but do not remove 
them yet. 

FRONT DRIVING MECHANISM 

COTTER PIN 
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FRONT DRIVING MECHANISM 

Do not gel grease 
onto the shoe 

limngs. 

Do not twist the 
brake hose. 

To prevent damage 
the differential oil 

seal, hold the 
inboard joint 

oonzantal until the 
drIVe shaft IS clear 
of the differential. 

17-8 

Separate the ball joints, using the special tool 
according to the instructions (page 14-21 J. 

TOOL: 
Ball joint remover, 28 mm 07MAC-Sl00201 

07MAC-SlOA202 
(U.S.A. only) or 
07MAC·Sl00200 and 
07MAC·SLOA300 
(U.S.A. only) 

Remove the axle nut and the wheel hub/knuckle. 

Remove the castle nuts, and separate the wheel 
hub/knuckle assembly from the suspension arms 
and drive shaft outboard joint. 

Support the wheel hublknuckle assembly so that it 
does not hang from the brake hose. 

Hold the inboard joint of the drive shaft and tug 
firmly to force the stopper ring in the drive shaft end 
past the groove while prying with a screwdriver. 

Remove the stopper ring from the inboard joint. 

DISASSEMBLY IINSPECTION 
Check the boots for cuts or other damage. 
Check the drive shaft joints for excessive play or 
noise by moving the joints in a circu lar di rection. 
If the outboard joint seems to be worn or damaged, 
the drive shaft must be replaced . 

• To replace the outboard boot, fi rst 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 outboard joint cannot be disassembled. 

BALL 

ITBIJAF.DJOINT INBOARD JOINT 



Replace the bands Bend up the lock tabs and raise the band ends to 
With new ones loosen the boot bands on the inboard side. 

whenever Remove the boot band B. 
(emovlng them Remove the boot from the inboard joint. 

RemOve the following: 

- stopper ring 
- inboard joint 

- snap ring 
- bearing 
- inboard boot 
- boot band C 

Replace the Check the following for wear or damage: 
components as an 

assembly. 
- bearing cage 
- race 
- steel balls 
- inboard joint 

FRONT DRIVING MECHANISM 

BEARING 

INBOAFH; JOINT 
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FRONT DRIVING MECHANISM 

Bend up the lock tabs and raise the band ends to 
loosen the boot bands on the outboard side. 
Remove boot band A. 
Remove the boot from the outboard joint. 

ASSEMBLY 

DRIVE SHAFT 

c 

OUlrBO"RD BOOT 

INBOARD JOINT :!!I BAND C 

OUTBOARD BOOT 

RING 

- BEARING CAGE 
INBOARD BOOT 

BAND C :!!I 

The outboard boots is larger than the inboard boots. 

INBOARD BOOT 
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BANDA 

OUTBC)ARtDJOINT 

:!!I BAN[) A 

! 
OUTBOARD BOOT 



Note the installation direction of the boot bands. 

Pack the outboard joint with 40 - 60 9 1'05 - '06)135 -
559 (After '06) of molybdenum disulfide grease. 

Install the following: 
- outboard boot 
- new bool band C 
- inboard boot 

Do nOI tighten the bands at this time. 

Install the bearing with the small 0 .0. facing the 
drive shaft. 
Install the snap ring with the chamfered side facing 
the bearing. 

Pack the inboard joint with 55 - 75 9 ('05 - '06 )/40 -
60 9 (After '06) of molvbdenum disulfide grease. 

Install the inboard joint over the bearing. 
Install the stopper ring into the groove in the 
inboard joint properly. 

FRONT DRIVING MECHANISM 

Forward rotation direction 

BAND 

OU1-BO,'RO BOOT INB<OAFIO BOOT 

iii c 

1 
BAND C 

SNAP RING 

STClPPI;R RING 
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FRONT DRIVING MECHANISM 

Adjust the length of the drive shaft to the figure 
given below. 

DRIVE SHAFT LENGTH: left: 363.2 mm (14 .30 in) 
Right: 383 mm (15.08 in) 

Seepage 17-11 fOT Install a new boot band C and a new boot band B 
band installation onto the inboard joint boot. 

direction Bend down the band end and secure it with the lock 
tabs. Tap the lock tabs with a plastic hammer. 

Install a new boot band C and a new outboard boot 
band onto the outboard boot. TAB 

17-12 

Bend down the band end and secure it with Ihe lock 
tabs. Tap the lock tabs with a plastic hammer. 

INSTALLATION 
Install a new stopper ring into the groove in the 
inboard joint splines. 

:11 BANDC 

INBOAim JOINT 

A TAB 

g STC)PPI'R RING 



8e careful not to 
damage the oil seal 

In the differential 
gear CiJS6 

Install the drive shaft by holding the inboard joint 
until the stopper ring seats in the groove of the dif
ferential . 

Make sure that the stopper ring is seated properly 
by pulling out the inboard joint lightly. 

Do not get grease Install the wheel hublknuckle assembly over the 
onto the shoe drive shaft and onto the suspension arms. 

linmgs Install hub nut, and temporarily tighten the nut. 

Install and tighten each joint nut to the specified 
torque and further tighten until its grooves align 
with the cotter pin holes. 

Do nor get grease Install and tighten each joint nut to the specified 
onto the shoe torque and further tighten until its grooves align 

limngs with the coner pin hole. 

TOROUE: 29 N·m (3.0 kgf·m, 21 Ibf·ft) 

Install new cotter pins. 

Install the splash guard and new bolts. 

Tighten the splash guard bolts to the specified 
torque. 

TOROUE: 11 N·m (1 .1 kgf·m, 8Ibf·tt) 

FRONT DRIVING MECHANISM 

BOLTS 

:11 
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FRONT DRIVING MECHANISM 

Install the tie-rod onto the knuckle. 
Install a new tie-rod ball joint nut and tighten it by 
holding the ball joint stud flats with an open end 
wrench. 

TORQUE: 54 N'm (5.5 kgf·m, 40 IbUt) 

Install a new cotter pin. 

Tighten the hub nut to the specified torque and fur
ther tighten until its grooves align with the cotter 
pin hole. 

TORQUE: 78 N'm (8.0 kgf·m , 58 Ibf.ft) 

Install a new cotter pin. 

Install the front wheel (page 14-14). 

DIFFERENTIAL REMOVAL 

17-14 

Drain the differential oil (page 3-18), 

Remove the following: 

- front fender/inner fender (page 2-11) 
- left drive shah (page 17-7) 

Remove the two bolts, guard plate and front vehicle 
speed sensor. 

Remove the two bolts and clutch cover. 



Remove the rear vehicle speed sensor wire and '-::;-:-,'0;0: 
front final clutch wire from the clamp. 
Remove the three bolts, front clutch cover stay and 
rear vehicle speed sensor. 
Disconnect the front final clutch 2P (Green) connec
tor. 

Disconnect the front differential case breather hose. 

Remove the differential case mounting 8 mm bolt 
and nUl. 
Remove the bolts and differential case mounting 
bracket. 

Remove the differential case upper mounting bolt! 
nut and distance collar. 

FRONT DRIVING MECHANISM 
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FRONT DRIVING MECHANISM 

17-16 

Remove the differential case lower mounting bolt. 

Move the differential forward for maximum clear- (PRO;;;;;U: 
ance between the propeller shaft joint and engine. 

Pull the propeller shaft joint out of the output shaft 
of the engine. 

Remove the O-ring. 

Remove the boot band and propeller shaft boot 
from the pinion joint. 

Pull the propeller shaft to force the stopper ring past ~~~~~~~ii~~~i~~~~ 
the groove in the pinion joint and remove the pro
peller shaft. 

Remove the stopper ring from the propeller shaft 
end. 



Separate the other drive shaft from the differential. 

Remove the differential assembly from the frame. 

DIFFERENTIAL DISASSEMBLY / 
INSPECTION 

PROPELLER SHAFT INSPECTION 
Remove the boot band and boot from the propeller 
shaft joint, and remove the propeller shaft joint and 
spring . 

Check the splines of the propeller shaft and joint for 
wear or damage. 
If damaged, check the output shaft and the pinion 
jOint also. 
Check the seal rubbers for fatigue or damage. 
Check the boots for cuts, deterioration or damage. 

OPERATION CHECK 
Install a 8 mm nut onto the pinion gear. 

FRONT DRIVING MECHANISM 

PR')P'LLf,R SHAFT BAND 

BOOT PROPELLER SHAFT JOINT 

SEAL RUBBERS 

SPRING PROPElLER SHAFT 
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FRONT DRIVING MECHANISM 

17-18 

Turn the 8 mm nut and check the pinion gear turns 
smoothly and quietly without binding. 

If the pinion gear does not turn smoothly or quietly, 
the pinion gear, ring gear or bearing may be dam
aged or faulty. They must be checked after disas
sembly; replace them if necessary. 

BACKLASH INSPECTION 
Hold the pinion gear with the 8 mm nut. 
Set the differential case into a jig or vise wi th soft 
jaws. 

InstaU the differential inspection tool into the right 
side of the differential. 

TOOL: 
Differential inspection tool 07KMK-HC50101 or 

07KMK-HC5010A 
(U.S.A. only) 

Remove the oil filler cap and set a horizontal type 
dial indicator on the ring gear through the filler 
hole. 
Turn the ring gear back and forth to measure the 
backlash. 

STANDARD: 
SERVICE LIMIT: 

0.05 - 0.25 mm (0.002 - 0.010 in) 
0.4 mm (0.02 in) 

Remove the dial indicator. Turn the ring gear 1200 

and measure backlash. Repeat this procedure once 
more. Compare the difference of the three measure
ments. 

SERVICE LIMIT: 0.2 mm (0.01 in) 

If the difference in measurements exceeds the ser
vice limit, it indicates that the bearing is not 
installed squarely. or the case is deformed. Inspect 
the bearings and case. 

If the backlash is excessive. replace the ring gear left 
side shim with a thinner one. 
If the backlash is too small. replace the ring gear left 
side shim with a thicker one. 
The backlash is changed by about 0.06 mm (0.002 
in) when the thickness of the shim is changed by 
0.10 mm (0.004 in). 

• Twenty-three different thickness shims are avail
able from the thinnest (0.50 mm) shim to the 
thickest (1 .60 mm) shim in increments of 0.05 
mm, 

Ring gear shims: 
A: (thinnest): 0.50 mm (0.020 in) 
K: (standard): 1.00 mm (0.039 in) 
W; (thickest): 1.60 mm (0.063 in) 

Change the right side shim an equal thickness and 
opposite amount of what the left side shim was 
changed; If the left shim was replaced with a 0.10 
mm (0.004 in) thicker shim, replace the right shim 
with onelhal is 0.10 mm (0.004 in) thinner. 

LEFT SHIM [' 

RIGHTSHI~ I ( 



DIFFERENTIAL CASE DISASSEMBLY 
Loosen the two 10 mm cover bolts and four 8 mm 
cover bolts in a crisscross pattern in several steps 
and remove them. 

Pry the case cover at the points as shown by using a 
screwdriver and remove the cover. 

Remove the differential assemblv and shims. 

Remove the O-ring. 

BEARING INSPECTION 
Turn the inner race of each bearing in the gear case 
and cover with your finger. The bearings should 
turn smoothly and quietly. Also check that the bear
ing outer race fits tightly in the case or cover. 

FRONT DRIVING MECHANISM 

PRYING TS 

CASE COVER 

SHIMS 

ASSEMBLY 

a ·RING 
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FRONT DRIVING MECHANISM 

GEAR TOOTH CONTACT PATTERN 
CHECK 

Keep dust and dIrt Clean sealing material off the mating surfaces of the 
ou/ofthecaseand differential case and cover, being careful not to 

covtJr. damage them. 

I/IS Important to 

rum the pmlOn gear 
while tlghtemng the 

bolts. If the ring 
ge81 shim IS too 

!hlCk, the gears will 
lock after only light 

tlghtemng 

17-20 

Apply thin coat of Prussian Blue to the pinion gear 
teeth for a tooth contact pattern check. 

Install the left ring gear shim onlo the differential 
assembly. 

Install the differential assembly into the gear case. 

Install the right shim onto the differential assembly. 

Installihe case cover and tighten the bolts in several 
steps until the cover evenly touches the gear case. 
Then, while rotating the pinion gear, tighten the 
bolts to the specified torque in a crisscross pattern 
in several steps. 

TORQUE: 
10 mm bolt: 

'OS - '01: 49 N'm (5.0 kgf·m, 36 Ibf·ft) 
After '01: 46.5 N'm (4.1 kgf·m , 34 Ibl·ft) 

8 mm bolt: 25 N'm 12.6 kgf·m, 19 rbf·ft) 

Remove the oil filler cap. 

Rotate the ring gear several times in both directions 
of rotation. 

Check the gear tooth contact pattern through the oil 
filler hole. 

The pattern is indicated by the Prussian Blue 
applied to the pinion. 

Contact is normal if the Prussian Blue is transferred 
to the approximate center of each tooth, but slightly 
to th e 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. 

LEFT 

RIGHTSHIM 

BOLTS 

CASE CO'vER 

NORMAL: 

HEEL FACE FACE - -I ~~ I 

TOE FLANK FLANK 
Drive side Coast side 



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. 

Fifteen different The pattern will shift about 0.5 - '.0 mm (0.02 - 0.04 
thickness S'llms are in) when the thickness of the shim is changed by 

available from rhe 0.12 mm \0.005). 
thinnest 11.64 mm} 

shim to the thickest 
/2,48 mm) shim In 

mcremems of 0.06 
mm. 

Pinion gea r s hims: 
A: (thinnest): 1.64 mm (0.064 in) 
G: (st andard): 2.00 mm (0.079 in ) 
0 : (thickest ): 2.48 mm (0.098 in) 

See page 17-28 for pinion shim replacement. 

DIFFERENTIAL INSPECTION 
Install the inspection tools into both sides of the dif
ferential. 

TOOL: 
Slip to rque inspect ion 
too l 

07KMK·HC50101 or 
07KMK·HC5010A 
(U.S.A . only) 

Hold the flat surface of the tool with a vise. 

Attach a torque wrench to the other 1001 and mea
sure the limited slip torque. 

STANDARD: 
14 - 17 N-m (1.45 - 1.75 kgf·m , 10 - 13 IbUt) 

SERVICE LIMIT: 12 N·m (1.2 kgf·m , 9 Ib,·tt ) 

If the slip lorque is out of specification, disassemble 
the differential and perform the components inspec
tion (page 17-22) since the differential may be 
faulty. 

DIFFERENTIAL DISASSEMBLY 
Remove the ten bolts, then place the differential 
assembly with the ring gear side up. 

FRONT DRIVING MECHANISM 

TOO HIGH: 

PINION SHIM 

FACE FACE . ~ """ ) 
Drive side Coast side 

TOO LOW: 

PINION SHIM 

FLANK ! c7 "" ! FLANK 

Drive side Coast side 

iNSPEC:TlCINTOOLS 

BOLTS 

RING GEAR 
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FRONT DRIVING MECHANISM 

17-22 

Remove the following: 

- ring gear 
- side cone spring 
- shim 

- left face cam 

- six cam followers A and six cam followers B 
- right face cam 

DIFFERENTIAL COMPONENTS 
INSPECTION 
RING GEAR 

SIDE CONE SPRING 

RING GEAR SHIM 

CAM FOLLOWERS A AND B 

LEFT FACE 

RIGHT 
FACE CAM 

Check the sliding surface of the ring gear for dam- , -------------------, 
age or discoloration. 

Measure the depth of the ring gear from the mating 
surface as shown. 

SERVICE LIMIT: 6.6 mm (O.26 in ) I 
t 



DIFFERENTIAL HOUSING/ FACE CAM/CAM 
FOLLOWERS 

Check the sliding surface and grooves of the hous
ing for damage or discoloration. 

FRONT DRIVING MECHANISM 

DIFFERENTIAL HOUSING 

Replace the cam Check the shim, face cams and followers for dam
followers as a 581 age. FACE CAM 

(12 pieces). 

• 
CAM FOLLOWERS 

Temporarily assemble the differential housing, face ,-----------------, 
cams and cam followers (page 17-29), 1.47 kN (150 kgf) 

Measure the height of the face cam from the hous- , 
ing mating surface as shown while applying a load 
of 1,47 kN (150 kgf) to the face cam boss using a 
hydraulic press. 

SERVICE LIMIT: 3.3 mm (0.13 in ) 

If the height is smaller than the service limit, replace 
the differential as an assembly. 

SIDE CONE SPRING 

Check the cone spring for damage. 

Measure the height of the cone spring . 

SERVICE LIMIT: 2.6 mm (0.10 in ) 
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FRONT DRIVING MECHANISM 

Be sure 10 wear 
heavy gloves fO 

aVOId twtnS when 
handlmg the heated 

fmal clutch 
Usmg a torch 10 

heat the fmal clu tch 
mav damage the 

clutch 

PINION GEAR REMOVAL 
Remove the three bolts and front final clutch assem· 
bly from the differential. 

Remove the O-ring from the final dutch assembly. 

Press the pinion gear out of the final dutch assem
bly using the special lools. 

TOOLS: 
Driver 
Pilot, 15 mm 

07749·0010000 
07746·0040300 

Heal the final clutch to about 100° C (212° F). 

Remove the pinion gear bearing from the final 
dutch using the special tools. 

TOOLS: 
Bearing remover, 30 mm 
Remover handle 
Remover weight 

07936-8890300 
07936-3710100 
07741·0010201 or 
07936·3710200 or 
07936·37102OA 
(U.S.A. only) 

CASE BEARING REPLACEMENT 
DIFFERENTIAL BEARING 

BEARING REMOVER 

R"'OIIERHANDLE 

REMOVER WEIGHT 

Remove the oil seals from the differential case and ~~~~~~~ 
cover. 

Drive the differential bearing out of the case and 
cover. 
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Drive new bearings into the differential case and 
cover. 

TOOLS: 
Driver 
Attachment. 52 x 55 mm 
Pilot, 28 mm 

07749·0010000 
07746·0010400 
07746·0041100 

Apply grease to new oil seal lips and install them 
into the differential case and cover. 

TOOL: 
Attachment, 20 mm 1.0 . 07746·0020400 

PINION NEEDLE BEARING 
Rotate the stopper ring until the end of the stopper 
ring appears in the access hole. 
Strike gently near the end of the ring with a punch 
to bent the end upward. 
Grasp the end of the ring with needle-nosed pliers 
and pull the stopper ring out through the access 
hole. 

Be sure to wear Heat the gear case to about BO°C (176° F) and 
heavy gloves to remove the needle bearing by using the special 

avoid bums when IDOls. 
handlmg the heated 

gear case. TOOLS: 
USing a torm to Remover head, 15 mm 

heat fhe gear case Bearing remover shaft 
may cause 

Remover weight 
warpage 

07936·KC10200 
07936·KC10100 
07741 ·0010201 or 
07936·3710200 or 
07936·371020A 
(U.S.A . on IV) 

Install a new stopper ring into the groove in a new 
bearing. 

FRONT DRIVING MECHANISM 

!fl! STOPPER RING .... 

DRIVER 

-..~ 
OIL SEAL 
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FRONT DRIVING MECHANISM 

17-26 

Install the bearing into the compressor until it is 
flush with the end of the tool. 

TOOL: 
Bearing compressor clip 07YME·HN4010A 

(U.S.A. only) 

Place the driver, attachment and pilot on the top of 
the bearing and tape the driver to the compressor. 

TOOLS: 
Driver shaft 
Attachment, 22 x 24 mm 
Pilot, 15 mm 

07949·3710001 
07746·0010800 
07746·0040300 

Place the bearing and tool assembly into a freezer L __ C_O_M_PR_E_S_S_O_ R ___ N_ E_E_D_L_E_B_E_A_R_'_N_G __ --' 
for 81 least 30 minutes. 

Heat the gear case to 80° C (176 0 Fl. 

Take out the bearing and tool assembly from the ,---------;----;.---------, 
freezer and dr ive 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 sl ip 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. 

COMPRESSOR 

PILOT -==~~ =""";X 

STOPPER RING 



DIFFERENTIAL ASSEMBLY 

_ EACH BEARING 

IIIiiijII EACH STOPPER RING 
EACH D-RING 

CONE SPRING 

10mmBOlT DIFFERENTIAL SHIM 

FRONT DRIVING MECHANISM 

25 N·m (2.6 kgf·m, 
19Ibf.ft) 

PINION BEARING 

PINION SHIM 

('05 - '07): 49 N·m (5.0 kgf·m, 
36Ibf·f1) 

RING GEAR PINION GEAR 

(Aher '07): 46.5 N'm 14.7 kgf·m, 
34 Ibf.ft) 

D-RING 

,~\ 

RING GEAR SHIM 

DIFFERENTIAL CASE 

RING GEAR SHIM STOPPER RING 

GEAR CASE 

@ 

~\ 
~ • .$ijjij.. OIL SEAL a-RING 

~ Q\ NEEDLE BEARING 

RIGHT FACE CAM 
\ 

'\ FRONT FINAL CLUTCH 

LEFT FACE CAM 

CAM FOLLOWERS 

BEARING (29x52 mm) BEARING (6006) 

BEARING (29x52 mm) BEARING (15x25 mm) 
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FRONT DRIVING MECHANISM 

PINION GEAR INSTALLATION 
When the gear set, Install the shim and new bearing onto the pinion 
dlfferent,at beanng. gear. 
differential hovSlfIf} 

and/or gear case 
has been replaced, 

usea200mm 
(0079m) /hICk 
sh,rn for imllBl 

reference 

Press the pinion bearing onto the pinion gear. 

TOOLS: 
Driver, 40 mm 1.0. 
Attachment, 30 mm 1.0 . 

01746·0030100 
01746·0030300 

~ PINION .... 

PINION SHIM 

DRIVER 

AITACHMENT ---..r----i 
PINION GEAR "tr-"""'-- BEARING 

Be careful no! 10 Press the pinion gear/bearing assembly into the ~===::'::===~~~===~===~ 
damage the 01/ seal front final clutch using the special tools. ATIACHMENT 

lips If! the (mal 
clutch. TOOLS: 

Universa l bearing puller 
Press attachment 

07631 -0010000 
07lME·GE20100 

Be sure to wear U.S.A. only: 
heavy gloves /0 Heat the final clutch case to about 100" C (212° F), 

aVOid burns when Drop the pinion gear assembly into the heated final 
handling the healed clutch case. 

fifUJl clutch case 
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Coat a new O' ring with grease and install it into the 
groove in the front final clutch assembly. 

UNIVERSAL 
BEARING PULLER 

PINION GEAR/BEARING 

FINAL CllHCH ASSEMBLY 



Keep dust and dirt 
our of the 

differential housing. 

Install the final clutch assembly onto the differential. 
Install and tighten the new three bolts. 

TORQUE: 25 N'm (2.6 kgf·m. 19 IbUt) 

DIFFERENTIAL ASSEMBLY 
Install the face cam into the differential housing. 

Install the six cam followers A (rib) and six cam fol 
lowers B (f lat) into th e specified grooves in the 
housing by two and two as shown. 

Install the face cam onto the cam followers. 

Measure the depth of the ring gear (page 17-22) and 
the height of th e housing-la-cam (page 17-23), and 
record them. 

Calculate the shim thickness using the equation 
below. The correct shim is nearly this dimension. 

A=B-C - 1.Bmm 

A: New shim thickness 
B: Recorded ring gear depth 
C: Recorded face cam height 

Select the shim and install it onto the face cam. 

Differential shims: 
A : 1.3 mm (0.051 in) 
B: 1.4 mm (0.055 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) 

Install the cone spring with the cancaved side facing 
up (ring gear side). 
Install the ring gear. 

FRONT ORIVING MECHANISM 

TS 

FINAL CLUTCH ASSEMBLY 

CAM 

HOUSING 

FACE CAM 

SIDE CONE SPRING 

GEAR 
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FRONT DRIVING MECHANISM 

Keep dust and dirt 
out of the case and 

""''' 

17-30 

Apply locking agent to the threads of the new ring 
gear bolts. 
Install the new ring gear bolts and tighten them in a 
crisscross pattern in several steps. 

TORQUE: 49 N'm (5.0 kgf·m , 36 IbUt) 

Inspect the slip torque (page 17-21), If the sl ip 
torque is out of specification, perform the shim 
adjustment. Replace the differential assemblv when 
the replacement shim is changed by 0.3 mm or 
more from the selected shim (page 17-29). 

DIFFERENTIAL CASE ASSEMBLY 
• When the gear set, bearing, differential housing 

andlor gear case has been replaced, check the 
tooth contact panern (page 17-20) and gear back
lash (page 17-18), 

Clean the mating surface of the gear case and cover, 
being careful not to damage them. 

Blow compressed air through the breather hole in 
the case cover. 

Install the proper ring gear shims onto the differen
tial assembly and install the assembly into the gear 
case. 

Install the case cover over the gear case. 

RING GEAR 

SHIMS 



't IS Important to 
turn the pinIOn gear 
while tlf}htenrng The 

bolts If the nng 
gear shim is too 

thick, the gears WIll 
lock after only light 

tlghtemng 

Apply locking agent to the threads of the two 10 mm 
bolts. 
Install the bolts and tighten them in seve ral steps 
until the cover evenly touches the gear case. Then, 
whi le rotating the pinion gear, tighten the bolts to 
the specified torque in a crisscross pattern in sev
eral steps. 

TORQUE: 
10 mm bolt: 

'05 - '07: 49 N'm (5.0 kgf· m, 36 Ihf·h ) 
After '07: 46.5 N'm (4.7 kgf·m . 34Ibf.ft ) 

8 mm bolt: 25 N'm (2.6 kgf· m, 19 Ibf.ftJ 

Make sure that the gear assembly rota les smoothly 
without binding. 

PROPELLER SHAFT ASSEMBLY 

PINION JOINT SEAL RUBBER 

..... 
15-89) 

Apply molybdenum disulfide grease to th e seal rub
bers. 
Apply 5 - B g of molybdenum disulfide grease to the 
propeller shaft joint splines. 

Set the spring and propeller shaft joint onto the pro
peller shaft. 

Install the boot over the propeller shaft joint while 
compressing the spring . 
Install the boot band into the boot groove. 

FRONT DRIVING MECHANISM 

PRYING POINT 8mm TS 

CASE COVER PRYING POINT 

SEAL RUBBER ..... 

..... PROPELLER SHAFT JOINT 
15 - 89) 

RUBBERS ..... 
15- 8 91 

BOOTS .L ___ ~ 

/~ 
SPRING PROPELLER SHAFT JOINT 

BOOT BAND 

BOOT PROPELLER SHAFT JOINT 
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FRONT DRIVING MECHANISM 

DIFFERENTIAL INSTALLATION 

17-32 

Place the differential into the frame. 

Install the right drive shaft onto the differential in 
the same manner as on (page 17-12). 

Install a new stopper ring into the groove in the pro
peller shaft. 

Apply 5 - 8 9 of molybdenum disulfide grease to the 
propeller shaft joint and pinion joint splines. 

Install the propeller shaft assembly inlo the differen
tial until the stopper ring seats in the pinion joint 
groove. 
Make sure that the stopper ring is seated properly 
by pulling on the pinion joint lightly. 

Install the propeller shaft boot over the pinion joint 
securely and the boot band into the boot groove. 

Coat a new O-ring with molybdenum disulfide 
grease and install it into the groove in the output 
shaft. 

Apply molybdenum disulfide grease to the propeller 
shaft joint splines. 

Move the differential forward for maximum clear
ance between the propeller shaft joint and output 
shaft. 

Install the propeller shaft joint over the output shaft. 



Align the bolt holes in the differential and frame, 
and install the lower mounting 10 mm mounting 
bolt , 

FRONT DRIVING MECHANISM 

Install the distance colla r, 10 mm upper mounting liiill'ilIl!'iO. 
bolt and nut. 

Install the mounting bracket, 8 mm bolts, 8 mm ~~~~~~~r~~~~~~~~~~~ 
mounting bolt and nut. i 
First tighten the diffe rential case mounting bracket 
bolts to the specified torque . 

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

Tighten the differential case mounting bolt and nuts 
to the specified torque. 

TORQUE: 10 mm: 44 N·m (4.5 kgf·m, 33 Ibf.ft) 
8 mm: 22 N·m (2.2 kgf·m, 16Ibf.ft) 

Connect the front differential case breather hose. 
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FRONT DRIVING MECHANISM 

17-34 

Connect the front final clutch 2P (G reen ) connector 
and install it onto the clutch cover stay. 
Install the rear speed sensor, clutch caver stay and 
three bolts. and tighten the bolts to the specified 
torque. 

TORQUE: 10 N'm 11.0 kgf·m, 7 Ibf.ft) 

Clamp the rear speed sensor wire and front final 
clutch wire. 

Install the clutch cover while hooking it on the boss ((:um;Hcc;v;jl~~~~~~ 
on the case, and install and tighten the two bolts to 
the specified torque. 

TOROUE: 7 N'm (0.7 kgf·m . 5.1 Ibf.ft) 

Install the front speed sensor, guard plate and two 
bolts, and tighten the bolts. 

TORQUE: 10 N'm (1.0 kgf·m , 7Ibf.ft) 

Install the following: 

- front fenderlinner fender (page 2-11) 
- Ish drive shah (page 17-7) 

Fill the differential with the recommended oil (page 
3-19). 
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REAR DRIVING MECHANISM 

SYSTEM COMPONENTS 

137 N'm \14.0 kgf·m, 101 Ibf.ft) 

54 N'm (5.5 kgf.m , 40 IbHt) 

44 N 'm (4.5 . 33 Ibf.ft) 

44 N·m (4.5 kgf·m, Ibf.ft) 

32 N'm (3.3 kgf·m , 24 Ibf.ftl 
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SERVICE INFORMATION 
GENERAL 

REAR DRIVING MECHANISM 

• 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 w rench's leverage, so the torque w rench reading will be less than the torque actually applied to the 
lock nut. The specification given is the actual torque appl ied to the lock nut, not the reading on the torque wrench . Do 
not overtighten the lock nut. The specification later in the text gives both actual and indicated. 

• Replace the ring and pinion gears as a set. 

SPECIFICATIONS 
Unit· mm (in ) 

ITEM STANDARD SERVICE LIMIT 
Axle runout 3.0 (0.12) 
Rear final Oil capacity After draining 75 cm (2.5 US oz, 2.6 Imp oz) 
drive After disassembly 100 cms (3.4 US oz, 3.5 Imp oz) 

Recommended oil Hypoid gear oil SAE #80 -
Gear backlash 0.05 0.25 (0.002 0.010) 0.4 (0.02) 
Backlash difference - 0.2 (0.01 ) 
Ring gear-to-stop pin clearance 0.3 0.610.01 0.02 ) -

TORQUE VALUES 

Final gear case pinion bearing lock nut 
Final gear case cover bolt, 10 mm 
Final gear case cover bolt, 8 mm 
Final gear case mounting nut 
l eh and r ight axle housing nut 
Skid plate bolt 
Rea r wheel hub nut 
Rear brake panel nut 
Shock absorber lower mounting 
flange bolt 

98 N·m 00.0 kgf·m, 72 Ibl-h) 
49 N·m (5.0 kgf·m , 36 IbHt) 
25 N'm (2.6 kgf·m , 19 Ibf·tt) 
54 N·m (5.5 kgf.m, 40 Ibf·tt) 
44 N·m (4.5 kgf·m, 33Ibf·ft) 
32 N·m (3.3 kgf·m, 24 Ibl-tt) 
137 N·m (14.0 kgf·m, 101 Ibf·h) 
44 N·m (4.5 kgf·m, 33 Ibf·ft ) 

44 N·m (4.5 kgf·m, 33 lbf.ft) 

lock nut: replace with a new one/Stake 
Apply locking agent to the threads. 

lock nut: replace with a new one 
lock nut: replace w ith a new one 

Castle nut 
Lock nut: replace with a new one 

-
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REAR DRIVING MECHANISM 

TOOLS 

Oriver 
07749-0010000 

Attachment, 22 x 24 mm 
07746-0010800 

Driver attachment 
07LAD-PW50500 

Differential bearing compressor cli p 
07YME-HN4010A (U.S.A. only) 

18-4 

Attachment, 52 )( 55 mm 
07746-0010400 

Pilot, 32 mm 
07MAD-PR90200 

Pilot, 14 mm 
07746-0041200 

Lock nut wrench, 30 x 64 mm 
0791S-MB00002 

Attachment, 62 x 68 mm 
07746·0010500 

6 
:~~~ 

Pilot, 35 mm 
07745-0040800 

Pinion holder 
07SMB-HM70200 

Pinion puller base 
07HMC-MM80"O 

or 07HMC-MM801,A (U.S.A. only) 



Puller shaft 
07931-ME40000 

or 07931-ME401OB and 
Special nut 
07931-HB3020A (U.S.A. only) 

Bearing remover head, 14 mm 
07WMC-KFG0100 

Oil seal driver 
07965-KE8020a 

or 07947-KA50100 (U.S.A. only) 

Driver, 40 mm J.D. 
07746-0030100 

Remover shaft 
07936-KC10100 

REAR DRIVING MECHANISM 

Attachment, 30 mm I.D. 
07746-0030300 

Remover weight 
07741-0010201 

or 07936-3710200 
or 07936-371020A (U.S.A. only) 
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REAR DRIVING MECHANISM 

TROUBLESHOOTING 
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 seals 
• loose case cover 
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REAR AXLE REMOVAL 
Remove the following: 

- rear wheels (page 15-6) 
- rear brake drum (page 16-19) 
- breather hose 
- adjusting nuts 
- joint pins 
- springs 
- brake cables 
- four nuts (discard them ) 

Do nor get grease - brake panel assembly 
on the shoe Immgs - D-ring 

- cotter pin 
- hub nut 
- left wheel hub 

- three bolts and skid plate 
- left shock absorber lower mounting bolt 
- four nuts and left axle housing 

- D-ring 
- left side collar 

REAR DRIVING MECHANISM 

WHEEL HUB 

HUB UT COTTER PIN 

SIDE COLLAR 
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REAR DRIVING MECHANISM 

Remove the rear axle by driving the axle from the 
left side using a rubber mallet. 

INSPECTION 
REAR AXLE 

Set the axle in V-blocks and measure the axle 

REAR AXLE 

\ 

runout with a dial indicator. , •••••••••• -I~ ..... .. 
Axle runout is 112 the total indicator reading. 

18-8 

SERVICE LIMIT: 3.0 mm (0.12 in) 

AXLE BEARING 

Remove the dust seals from the axle housing and 
brake panel. 
Turn the inner race of each bearing with your finger. 
The bearings should turn smoothly and quietly. 
Also check that the bearing outer race fits tightly in 
the housing or panel. 

BEARING REPLACEMENT 
AXLE HOUSING 

Remove the dust seal and drive the axle bearing out 
of the axle housing. 

Press the bearing into the axle housing with the 
sealed side facing down until the depth from the 
housing edge is 11.0-11.5 mm (0.43-0.45 in). 

TOOLS: 
Driver 
Attachment, 52 II 55 mm 
Pilot, 32 mm 

07749-0010000 
01746-0010400 
07MAD-PR90200 

11 .0-11.5 mm 
(0.43-0.45 in) 



Apply grease to a new dust seal tips. 
Install the dust seal with the metal plate side facing 
up until it is flush with the housing end. 

TOOLS: 
Driver 
Attachment, 62 x 68 mm 

FINAL DRIVE REMOVAL 

07749·0010000 
07746·0010500 

Remove the rear axle (page 18-7). 
Drain the final gear case oil (page 3·18). 

Support the swingarm and remove the right shock 
absorber lower mounting bolt. 

Remove the eight nuts, four bolts and right axle 
housing. 
Remove the D-ring from the final drive gear case. 

Disconnect the breather hose from the final drive 
gear case. 

Remove the four nuts, skid plate stay and final drive 
assembly from the swingarm. 
Remove the O-ring from the final drive gear case. 

Remove the spring and drive shaft from the swing
arm. 

REAR DRIVING MECHANISM 

DUST SEAL 

N 

RIGHT AXLE 
HOUSING 

DRIVER 

. -
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REAR DRIVING MECHANISM 

INSPECTION 
Check the seal rubber for wear or damage. 
Check the splines of the drive shaft for wear or dam
age. 
If the splines are damaged, check the pinion and 
universal joint splines also. 

To remove the universal joint. remove the swing
arm (page 15-91, 

Turn the pinion joint and check that the pinion and 
ring gears turn smoothly and quietly without bind
ing. 

If the gears do not turn smoothly or quietly, the 
gears and/or bearing may be damaged or faulty. 
They must be checked after disassembly; replace 
faulty partsJ assembl ies as required . 

FINAL DRIVE DISASSEMBLY I 
INSPECTION 

BACKLASH INSPECTION 
Remove the oit filler cap. 

SEAL RUBBER 

Install the special tool into the pinion jOint, and set REAR AXLE 
the final drive assembly and tool in a vise as shown. 

TOOL: 
Pinion "older 07$MB·HM70200 

Instal l the rear axle into the final drive assembly. 
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SPUNES 

PINION JOINT 

PINION H~'LUtK 



Set a horizontal type dial indicator on the ring gear 
through the oil filler hole. 
Turn the ring gear back and forth with the axle to 
read backlash. 

STANDARD: 
SERVICE LIMIT: 

0.05 - 0.25 mm (0.002-0.010 in) 
0.4 mm (0.02 in ) 

Remove the dial indicator. Turn the ring gear 1200 

and measure backlash. Repeat this procedure once 
more. 
Compare the difference of the three measurements. 

SERVICE LIMIT: 0.2 mm (0.01 in) 

If the difference in measurements exceeds the ser· 

REAR DRIVING MECHANISM 

DIAL INDICATOR 

vice limit, it indicates that the bearing is not L_~iLlLL-' ____ -'_--'-I..LL_ L _-' 
installed squarely, or the case is deformed. 
Inspect the bearings and case . 

If the backlash is excessive, replace the ring gear ,-----------------, 
right side shim with a thinner one. 
If the backlash is too small, replace the ring gear 
right side shim with a thicker one. 
Backlash changed by about 0.06 rnm (O.D02 in) 
when thickness of the shim is changed by 0.12 mm 
(0.005 inl. 

Ring gea r shims: 
A : (thi nnest ): 1.82 mm (0.072 in) 
0 : (st andard): 2.00 mm (0.079 in ) 
I: (thickest ): 2.30 mm (0.091 in) 

Change the left side shim as follows: If the right 
shim was replaced with a 0.12 mm (0.005 in) thicker 

RIGHTSHIM 

lEFT SHIM 
shim, replace the left shim with one that is 0.'2 mm L ________________ _ 

(0.005 in) thinner. 

FINAL GEAR CASE DISASSEMBLY 
loosen the eight cover bolts in a crisscross pattern 
in 2 or 3 steps and remove them. 

Pry the cover at the prying points using a screw-
driver and remove the case cover. PRYING POINTS 
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REAR DRIVING MECHANISM 

Remove the ring gear and shims. 

BEARING INSPECTION 
Turn the inner race of each bearing in the gear case 
and case cover with your finger. The bearings 
should turn smoothly and quietly. Also check that 
the bearing outer race fits tightly in the case or 
cover. 

For ring gear bearing replacement, see page 18-12. 

GEAR TOOTH CONTACT PATTERN 
CHECK 

Keep dUSf anddlrr Clean sealing material off the mating surfaces of the 
ourofrhecas8and gear case and cover, being careful not 10 damage 

18-12 

cover them. 

Apply thin coat of Prussian Blue to the pinion gear 
teeth for a tooth contact pattern check. 

Install the ring gear shims onto the ring gear. 

Install the ring gear w ith the shims into the gear 
case. 

RING GEAR 

RING GEAR BEARING 

RING 

Apply Prussian Blue 



It is Imponant to 
rum the pimon 

while tightening the 
bolts. If the nng 
gear shim IS 100 

thick, the gears WIll 
lock sfter only light 

tlghtenmg 

REAR DRIVING MECHANISM 
InSlall the case cover and tighten the bolts in several 
steps until the cover evenly touches the gear case. 
Then, while rotating the pinion gear, tighten the 
bolts to the specified torque in a crisscross pattern 
in several steps. 

TORQUE: 10 mm bolt: 49 N·m (5.0 kgf·m. 36Ibf·ft ) 
8 mm bolt: 25 N·m (2.6 kgf·m . 19 fbl·tt ) 

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 panern 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 gear shim with a suitable one. 

8 mm BOLTS 

COVER 

NORMAL 

H E E L~ 

TOE 
FACb ~ACE 

FLANK t FLANK 

DRIVE 
SIDE 

COAST 
SIDE 

Replace the pinion gear shim with a thicker one if ;::=================~ 
the contact pattern is too high, toward the face. TOO HIGH: 

PINION SHIM 

FACE 

t~ 
DRIVE SIDE 

~t FACE 

COAST SIDE 

Replace the pinion gear shim with a thinner one if ;::=================~ 
the contact pattern is too low, toward the flank. TOO LOW: 

The pattern will shift about 0.5 - 1.0 mm (0.02 -
0.04 in) when the thickness of the shim is changed 
by 0.12 mm (0.005 in). 

Ring gear shims: 
A: (thinnest ): 1.64 mm (0.064 in) 
0 : (standard): 2.00 mm (0.079 in ) 
I: (thickest ): 2.18 mm (0.086 in) 

For pinion shim replacement, see page 18-15. 

PINION SHIM 

FLANK +c? ~+ FLANK 

DRIVE SIDE COAST SIDE 
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REAR DRIVING MECHANISM 

PINION GEAR REMOVAL 
Remove the pinion joint from the pinion gear by 
pulling it to force the stopper ring at the pinion gear 
shaft end past the groo .... e in the pinion jOint. 

Remove the oil seal from the gear case. 

Be careful rhat Unstake the pinion gear bearing lock nut with a drill 
metal partICles do or grinder. 

nor enter the 
beanng and the 

threads of Ihe case 

are nor damaged 

Remove the lock nut using the special tool. 

TOOL: 
lock nut wrench, 30 II 64 mm 07916·MB00002 

18-14 

PINION JOINT 

LOCK 



Install the special tools onto the pinion gear shaft 
and gear case. 

TOOLS: 
Pinion puller base 

Puller shaft 

07HMC·MM80'10 or 
07HMC-MM80'1A 
(U .S.A. only) 
07931-ME40000 or 
0793,-ME4010B and 
0193,-HB3020A 
(U.S.A. only) 

Pull the pinion gear assembly out of the gear case. 

PINION GEAR BEARING/SHIM 
REPLACEMENT 
Pull the pinion gear bearing from the shaft with a 
commercially available beari ng puller. 

Remove the pinion gear shim. 

Install the shim and bearing onto the pinion gear. 

• When the gear set. ring gear bearing, and/or gear 
case has been replaced, use a 2.00 mm (O.79 in) 
thick shim for initial reference. 

Drive the bearing with the marking side facing up. 

TOOLS; 
Driver, 40 mm 1.0 . 
Attachment, 30 mm 1.0. 

07746·0030100 
07746·0030300 

REAR DRIVING MECHANISM 

PULLER SHAFT 

PUllLE R BASE 

PINION GEAR 

BEARING 

SHIM 

ATTACHMENT 
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REAR DRIVING MECHANISM 

FINAL GEAR CASE BEARING 
REPLACEMENT 

18-16 

RING GEAR BEARING 
Remove the oil seals from the case and cover. 
Drive the bearings out of the case and cover. 

Drive new bearings in the case and cover using the 
special tools. 

TOOLS: 
Driver 
Attachment, 62 x 68 mm 
Pilot, 35 mm 

07749-0010000 
07746-0010500 
07746-0040800 

ApplV grease to new oil seal lips. 
Drive the oil seals in the case and cover using the 
special tools, until they are flush with the case and 
cover. 

TOOLS: 
Driver 
Attachment, 52 x 55 mm 

07149-0010000 
07746-0010400 



Be sure to wear 
heavy gloves to 

avoJd bums when 
handling the heated 
gear case. Using a 

torch to heat the 

PINION NEEDLE BEARING 
Remove the stopper ring by rotating it until the end 
of the stopper ring appears in the access hole. 
Str ike gently near the end of the ring with a punch 
to bent the end upward. 
Grasp the end of the ring w ith needle-nosed pliers 

REAR DRIVING MECHANISM 

and pu l l the stopper ring out through the access --At 
hole. S' 

o-:;'n DDo,:"; 
Heat the gear case to saoe 1176°F) and remove the 
needle bearing by using the special tool. 

TOOLS: 
Bearing remover head, 14 mm 01WMC·KFG0100 
Remover shaft 07936-KC10100 

gear case may 
cause warpage Remover weight 07741·0010201 

07936-3710200 or 
07936-371020A 
(U .S.A. only) 

USing rape. attach 
the Differential 

Bearing Clip 
Compressor to the 
dnver attachment 

Install the stopper ring into the groove using special 
tool. 

TOOLS: 
Differential bearing compressor 
clip 07YME-HN4010A 

(U.S.A . only) 

Heat the gear case to 800 e (176°F) and freeze the 
pinion bearing on ice or in a freezer. 

Drive the pinion bearing into the gear case using the 
special tools. 

TOOLS: 
Driver 
Attachment, 22 x 24 mm 

07749-0010000 
07746·0010800 

Pilot, 14 mm 07746·0041200 

Make sure that the stopper ring is securely set in 
groove of gear case. 

COMPRESSOR 

DRIVER 
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REAR DRIVING MECHANISM 

FINAL DRIVE ASSEMBLY 
GEAR CASE 

PINION NEEDLE 
BEARING 

OIL SEAL 

DRAIN BOLT 

BEARING 

STOPPIN/ Ir ~~ \ \ PINIONGEAA 

.-<;~~.}) i \ \ SHIM 

O-RING 

STOPPER RING 

PINION JOINT 

BEARING mm) 
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PINION BEARING 

LOCK NUT 

BEARING (G007) 

NEEDLE BE"R"' G 
(1Sx25 mm) 

RING BEARING 

B""R"'G (6206) 



PINION GEAR INSTALLATION 
Drive the pinion gear assembly into the gear case 
using the special tool. 

TOOL: 
Oil seal driver 07965·KE80200 or 

07947·KA50100 
(U.S.A. on IV) 

• Keep the d river centered with the bearing outer 
race during installation. 

REAR DRIVING MECHANISM 

DRIVER 

PINION GEAR 
ASSEMBLY 

Refer 10 torque Install a new lock nut and tighten it using the special r---", 
wrench reading tool. 

mformalion on page 
18-3 'Service TOOL: 
Information', lock nut wrench, 30 x 64 mm 07916·MB00002 

TORQUE: Actual: 98 N'm (10.0 kgf·m , 72 Ib.·tt) 
Indicated: 89 N 'm (9.1 kgf·m, 66 Ib.·ft) 

Be careful not to Stake the lock nut into the case groove. 
damage the threads 

of the case 

Apply grease to a new oil seal lips and install it into 
the gear case until it is fully seated, using the special 
tools. 

TOOLS: 
Driver 
Driver attachment 

07749·0010000 
07LAD·PW50500 

Make su re that the stopper ring is installed in the 
pinion gear shaft groove. 

111 ...... 
OIL SEAL 
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REAR DRIVING MECHANISM 

Be careful not to Install the pinion joint onto the pinion gear shaft by 
damage the oil seal pushing it in until the stopper ring seats in the 

lip. groove in the joint. 

Be sure to wear 
heallY gloves to 

aVOId burns when 
handlmg the heated 

gear case. Usmg a 
ford! to heat the 

RING GEAR CLEARANCE INSPECTION 
Install the ring gear with the shim into the case 
cover. 

Measure the clearance between the ring gear and 
stop pin with a feeler gauge. 

CLEARANCE: 0.3-0.6 mm (0.01 - 0.02 in ) 

Remove the ring gear. 

If the clearance is without the standard value, heat 
the case cover to approximately BOaC '176°F) and 
remove the stop pin by tapping the cover. 

Install a stop pin shim to obtain the correct clear
ance. 

gear case may Stop pin shims: 
cause warpage A: 0.10 rnm (0.004 in) 

B: 0.15 mm (0.006 in) 

Keep dust and dlf/ 

out of the case and 
cover. 
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Drive the stop pin into the case cover. 

FINAL GEAR CASE ASSEMBLY 
• When the gear set, bearing, and/or gear case has 

been replaced, check the tooth contact pattern 
(page 18-12) and gear backlash (page 18·10). 

Clean the mating surface of the gear case and cover, 
being careful not to damage them. 

Blow compressed air through the breather hole in 
the gear case. 

GEAR CASE COVE' 

SHIM 



REAR DRIVING MECHANISM 

Install the proper ring gear shims onto the ring gear 
and install them into the gear case. GEAR CASE RING GEAR 

It IS Imporrant 10 

tum lhe Pinion 
while tl{}hrenmg the 

bolts. If the nng 
gear shim is 100 

thick, the gears will 
lock afrer only ligh t 

tlgh tenmg 

Apply liquid sealant to the mating surface of the 
case cover. 
Install the cover onto the gear case. 

Apply locking agent to the threads of the two 10 mm 
bolts. 

Install the case cover and tighten the bolts in seve ral 
steps until the cover evenly touches the gear case. 
Then, while rotating the pinion gear, tighten the 
bolts to the specified torque in a crisscross pattern 
in several steps. 

TORQUE: 10 mm bolt : 49 N 'm (5.0 kg'·m, 36Ibf.ft) 
8 mm bolt : 25 N'm 12.6 kg'·m, 19 Ibf.ft) 

Check that the gear assembly turns smoothly wi th
out binding. 

FINAL DRIVE INSTALLATION 
Apply 5-8 g of molybdenum disulfide grease to the 
drive shaft splines. 
Insert the drive shaft into the swingarm, while align
ing the spl ines of the drive shaft and universal jOint. 
Install the spring into the drive shatto 

SHIM 

CASE COVER 
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REAR DRIVING MECHANISM 

18-22 

Clean the mating surfaces of the gear case. 

Coat a new O-ring with grease and install it into the 
groove in the gear case. 

Install the final drive assembly onto the swingarm. 
Install four new nuts, and loosely tighten the nuts. 

Connect the breather hose to the hose joint of the 
gear case. 

NUTS 

Coat a new O-ring with grease and install it into the 
groove in the gear case. :11 _.8",,11 ~o:; 

Install the right axle housing onto the gear case and 
5wingarm with the four bolts and eight new nuts. 

Tighten the four final drive assembly mounting nuts 

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

Tighten the four axle housing mounting nuts. 

TOROUE: 44 N'm (4.5 kgf-m, 33 IbUt) 

Install the right rear shock absorber into the axle 
housing and tighten the lower mounting bolt. 

TORQUE: 44 N'm 14.5 kgf·m, 33lbf·ftJ RIGHT AXLE 

HOUSING 



REAR AXLE INSTALLATION 
Apply molybdenum disulfide grease to the center 
splines of the axle. 
Install the axle into the final drive gear case from 
right side until it is fully seated. 

Coat a new O-ring with grease and install it into the 
groove in the gear case. 

Install the side collar onto the rear axle with the 
tapered side facing inward. 

Install the left axle housing with four new nuts, and 
tighten the nuts. 

TORQUE:44 N'm (4.5 kgf·m , 33 Ibf.ft) 

Install the left rear shock absorber into the axle 
housing and tighten the lower mounting bolt. 

TORQUE: 44 N·m (4.5 kgf·m, 33 Ibf·ft) 

Install the skid plate and tighten the three bolts. 

TOROUE:32 N 'm (3.3 kgf.m, 24Ibf·ft) 

REAR DRIVING MECHANISM 

AEARAXlE 

SIDE COILLA,R 

NUTS 

LEFT 
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REAR DRIVING MECHANISM 
Apply molybdenum disulfide grease to a new hub 
dust seal lip and install it into the left wheel hub 
until it is fully seated. 

Inslall the wheel hub to the left splines. 

Install the hub nut and t ighten it to th e specified 
torque and further tighten until its grooves align 
wi th the cotter pin hole. 

TORQUE: 137 N'm !14.0 kgf·m, 101 Ibf.ft) 

Install a new cotter pin. 

SPLINES 

HUB 

Coat a new a·ring with grease and install it into the P!'!"I111~"'!'. 
brake panel groove. 

Do not gel grease Install the brake panel assembly onto the axle. 
on the brake shoe 

Immgs 

18-24 

Install new brake panel nuts and l ighten them. 

TORQUE:44 N'm (4.5 kgf·m, 33 Ibf·ttl 

Install the brake cables into the cable holders on the 
brake panel (upper holder for lever brake cable and 
lower holder for pedal brake cable). 

Install the cable springs onto the cables. Connect 
the brake cables to the brake arm with the joint pins 
and adjusting nuts. 

Install the rear brake drum (page 16-26). 

Fill the gear case with the recommended oil (page 
3-18). 

LEFT W HEEL HUB 

WHIEELHUB 

NUTS 
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BATIERY/CHARGING SYSTEM 

COMPONENT LOCATION 

BATTERY 

FUSE 

RECTIFIER 

SYSTEM DIAGRAM 

51 

y y y y Y Y R G 

I I I I I 
" 

REWTM/RECT tFIER 
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IlATTERY 

- G: Green 
A: Red 
Y: Yellow 



BATTERY/CHARGING SYSTEM 

SERVICE INFORMATION 
GENERAL 

AWARNING 
• The battery gives off explosive gases; keep sparks, flames and cigarettes away. Provide adequate ventilation when 

charging. 
• The battery contains sulfuric acid (electrolyte). Contact with skin or eyes may cause severe burns. Wear protective 

clothing and a face shield. 
- If electrolyte gets on your skin, flush with water. 
- If electrolyte gets in your eyes, flush with water for at least 15 minutes and call a physician immediately. 

• Electrolyte is poisonous. 
- If swallowed, drink large quantities of water or milk and call your local Poison Control Center or a physician 

immediately. 

NOTICE 
• 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 current is 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 dete
riorates 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 regu latorlrectifier supplies excess voltage to th e 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 l ife is lengthened when it is initially charged. 

• When checking the charging system, always follow the steps in the troubleshooting (page 19-5). 
• For battery charging, do not exceed the charging current and time specified on the battery. Using excessive current or 

extending the chargi ng time may damage th e battery. 
• 11 ·2 for alternator removal/installation. 

BATIERY TESTING 

Refer to the instruction of the Operation Manual for the recommended battery tester. The recommended battery tester 
puts a "load" on the battery so the actual battery condition of the load can be measured. 

Recommended battery tester: Micro 404XlIU.S.A. only), BM·210 or equivalent 

SPECIFICATIONS 

max'r;:=====---:::..::=j 13.0 - 13-:-2 V 
Below 12.3 V 

1.4 A x 5 -;i'.:;:O,::h _____ --1 
6.0 A x 1.0 h 
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BATIERY/CHARGING SYSTEM 

TOOLS 

Motorcycle battery analyzer 
Micro 404XL (U.S.A. only) 
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Christie battery charger 
MC1012J2T (U.S.A. only) 



BATTERY/CHARGING SYSTEM 

TROUBLESHOOTING 
BATTERY IS DAMAGED OR WEAK 

1. Battery Test 

Remove the battery (page 19·6). 

Check the battery condition using the recommended battery tester. 

RECOMMENDED BATTERY TESTER: Micro 404Xl (U.S.A. only), BM-210 or equivalent 

Is the battery in good condition? 

No - Faulty battery 

YES - GO TO STEP 2. 

2. Current Leakage Test 

Install the battery (page 19-6). 

Check the battery current leakage test (l eak test: page 19-7). 

Is the current leakage below 1 rnA? 

YES - GO TO STEP 4, 

NO - GO TO STEP 3. 

3. Current Leakage Test With Regulator/ Rectifier Connector Disconnected 

Disconnect the regulator/rectifier connector and recheck the battery cu rrent leakage. 

Is the current leakage below 7 rnA ? 

YES - Faulty regulator/rectifier 

NO _ . Shorted wire harness 
• Faulty ignition switch 

4. Charging Vottage Inspection 

Measure and record the battery voltage using a digital multi meter (page 19-6). 

Start the engine. 

Measure the charging voltage (page 19-71. 

Compare the measurements to the results of the following calculation. 

STANDARD: Measured BV < Measu red 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 5. 

5. Alternator Charging Coil Inspection 

Check the alternator charging coil (page 19-8). 

Is the alternator charging coil resistance within D.1 - 1.Dn (2D Q CI68 <>F}? 

YES - GO TO STEP 6. 

NO - Faulty charging coil 

6. Regulator/ Rectifier System Inspection 

Check the voltage and resistance at the regulator/rectifier connector (page 19-8). 

Are the measurements correct? 

YES - Fau lty regulator/rectifier 

NO • Open circuit in related wire 
• Loose o r poor contacts of related terminal 
• Shorted wi re harness 
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BATTERY/CHARGING SYSTEM 

BATTERY 

Connect the 
poSltfWIlermmal 
f,rst and then the 

negative cable 

19-6 

REMOVALIINSTALLA TION 
Remove the seat (page 2·4). 
Remove the battery holder band. 
With the ignition switch OFF, disconnect the nega
tive H cable fi rst. then disconnect the positive (+) 
cable by removing each terminal bolt. 
Remove the battery. 

Install the battery in the reverse order of removal 
with the proper wiring as shown. 

After installing the battery, coat the terminals with 
clean dielectric grease. 

Install the terminal cover to the posit ion terminal 
securely. 

VOLTAGE INSPECTION 
Remove the seat (page 2-4). 

Measure the battery voltage using a commercially 
available digital multimeter. 

VOLTAGE: 
Fully charg&d: 13.0 - 13.2V 
Under charged: Below 12.3V 

BATTERY TESTING 
Remove the battery (page 19-6). 

Refer to the instructions that are appropriate to the 
battery testing equipment available to you. 

TOOL: 
Battery tester Micro 404Xl (U .S.A . only). 

BM·210 or equivalent 

BATTERY CHARGING (U.S.A. only) 
Remove the battery (page 19·6). 

Refer to the instructions that are appropriate to the 
battery charging equipment available to you. 

TOOL: 
Christie battery charger MC1012/ 2T (U.S.A. on ly) 



CHARGING SYSTEM INSPECTION 
CURRENT LEAKAGE INSPECTION 
Remove the seat (page 2-4), 

Turn the ignition switch to OFF and disconnect the 
negative (-) cable from the battery. 
Connect the ammeter (+J probe to the negative H 
cable and the ammeter H probe to the battery H 
termina l . 
With the ignit ion switch turned to OFF, check for 
current leakage. 

• When measuring current using a tester, set it to a 
high range, and then bring the range down to an 
appropriate level. Current flow higher than the 
range selected may blowout the fuse in the tes
ter. 

• While measuring current, do not turn the ignition 
switch ON. A sudden surge of current may blow 
out the fuse in the tester. 

SPECIFIED CURRENT LEAKAGE: 1 rnA max imum 

If curren t leakage exceeds the specified value, a 
shorted circuit is likely. 
Locate the short by disconnecting connections one 
by one and measuring the current. 

CHARGING VOLTAGE INSPECTION 
Remove the seat (page 2-4). 

Be sure the battery is in good condition before per
formi ng this test. 

Warm up the engine to normal operating tempera
ture. 
Connect the multi meter between the battery posi
tive (+) and negative H terminals. 

NOTE: 
• To prevent a short, make absolutely certain 

which are the positive (+) and negative H termi
nals or cables. 

• Do not disconnect the battery or any cable in the 
charging system without first switching off the 
ignition switch. Fai lure to follow this precaution 
can damage the tester or electrical components. 

With the headlights on, and measure the voltage on 
the multi meter when the engine runs at 5,000 rpm 
(min" ). 

STANDARD: 
Measured BV < Measured CV < 15.5 V 

• BV = Battery voltage (page 19-6) 
• CV= Charging voltage 

BATTERY/CHARGING SYSTEM 

NEGATIVE H TERMINAL 

(+) PROBE 

H PROBE 

NEGATIVE (-) CABLE 
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BATTERY/CHARGING SYSTEM 

ALTERNATOR CHARGING COIL 
INSPECTION 
Remove the recoi l starter cover (page 2-4). 

Disconnect the alternator 5P (Natural) connector. 
Check the connector for loose contacts or corroded 
terminals. 

Measure the resistance between the Yellow wire 
terminals of the alternator side connector. 

STANDARD: 0.1 - 1.0 n (at 20°C/68° F) 

Check for continuity between each Yellow wire ter
minal of the alternator side connector and ground. 
There should be no continuity. 

Replace the alternator stator if resistance is out of 
specification, or if any wire has continuity to 
ground. 

Refer to page 11-8 for alternator stator replacement. 

REGULATOR/RECTIFIER 
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WIRE HARNESS INSPECTION 
Disconnect the regulator/rectifier 3P (Black) connec
tor and 3P (Gray) connector. 
Check the connectors for loose contacts or corroded 
terminals. 



BATTERY/CHARGING SYSTEM 

BATIERY LINE 

Measure the voltage between the Red wire terminal 
of 3P !BlackJ connector and ground. 
There should be battery voltage at all limes. 

GROUND LINE 

Check the continuity between the Green wire termi
nal of 3P (Black) connector and ground. 
There should be continuity at all times. 

CHARGING COil LINE 

Measure the resistance between the Yellow wi re 
terminals of 3P (GRAY) connector. 

STANDARD: 0.1 - 1.0 n (at 20° C/68° F) 

Check for continuity between each Yellow wire ler- l~::~~ 
minal and ground. 
There should be no continuity. 

REMOVAlliNSTAlLA TION 

Disconnect the regulator/rectifier 3P (Black) connec-I~~~~~~ 
tor and 3P (Gray ) connector. 

Remove the regulator/rectifier mounting boilS. 
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IGNITION SYSTEM 
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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 sleps in the troubleshooting table on page 20-4. 
• This vehicle's Ignition Control Module oeM) is built in the engine control module (ECM). 
• The ignition timing cannot be adjusted since the ECM is factory preset. 
• The ECM may be damaged if dropped. Also, if the connector is disconnected when current is flowing, the excessive 

voltage may damage the ECM. Always turn off the ignition switch before servicing. 
• A faulty ignition system is often related to poor connections. Check Ihose 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. 
• 11 -8 for ignition pulse generator removal/installation. 
• See page 22-9 for ignition switch servicing. 
• See page 22-10 for engine stop switch inspection. 
• See page 22-22 for reverse switch servicing. 
• See page 24-37 for gear position switch servicing. 

SPECIFICATION 

r--- ITEM SPECIFICATIONS 

~k plug, ~=-i=s~t~a~n~da~'~d~~~~~i:~;;;::E::::~_--==±'J~R~7~A~9i'~N~G~Kt''~V~X~2~2~B~ci'~D~EN~SgoI' ====j ~ For cold cli mate (below 5" C/41 Q F) IJR6A9 (NGK), VX20BC (DENSO) 
Spark plug gap 0.8 - 0.9 mm (0.03 - 0.04 in) 

~ 
Ignition coil primary peak voltage 100 V minimum 
Ignition pulse generator peak voltage 0.7 V minimum 
Ignition timing ("o F" mark) 15" BTDC at idle 

TORQUE VALUES 

Timing hole cap 

TOOLS 

Peak voltage adapter 
07HGJ -0020100 

(not available in U.S.A.) with com
mercially available digital multime
ter (impedance 10 MO'DCV 
minimum) 

10 N·m (1.0 kgf·m, 7 Ibf·h) 

Ignition Mate peak voltage tester 
MTP07-0286 

(U.S.A. only) 
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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) 

• If the engine speed will not rise above 2,200 rpm (min" ) with the gearshift lever in "R" position, inspect the following: 
- Gearshift lever linkage adjustment (page 12-15) 
- Reverse switch (page 22-22) 
- Gear position switch (page 24-37) 

• If the engine speed will not rise above 1,750 rpm (min·' ) wi th the front brake lever released and the gearshift lever in "0 " 
or "L· position, inspect the brake switch (page 22-25) and its installation condition. 

No spark at spark plug 

~tioncoit 
primary 
voltage 

Ignition 
pulse 
generator 
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UNUSUAL CONDITION 
low peak voltage. 

- No peak voltage. 

Peak voltage is normal, but no spark 
jumps at the plug. 

low peak voltage. 

No peak voltage. 

PROBABLE CAUSE Check in numerical order) 
1. Incorrect peak voltage adapter connections. ~System is 

normal if measured voltage is over the specifications 
with reverse connections.) 

2. The multimeter 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 synchronized. (System is normal if measured 
voltage is over the standard voltage at least once.) 

5. Poorly connected connectors or an open circuit in the 
ignition system. 

6. Faulty ignition coil. 
7. Faulty engine control module (EeM) (when above No.1 

through 6 are normal). ,. Incorrect peak voltage adaptor connections. (System is 
normal if measured voltage is over the specifications 
with reverse connections.) 

2. Banery IS undercharged. (large voltage drop when the 
engine is started.) 

3. Faulty ignition switch or engine stop switch. 
4. Loose or poorly connected ECM connectors. 
5. No voltage at the BlackJwhite (power source) wire of the 

ECM. 
6. Open circuit or poor connection in the Green (ground) 

wire of the ECM. 
7. Faulty peak voltage adaptor. 
8. Faulty ignition pulse generator (Measure peak voltage) 
9. Faulty ECM (when above No.1 through 8 are normal). 
1. Faulty spark plug or leaking ignition coil secondary cur· 

rent. 
2. Faulty ignition coil . 
1. The multi meter impedance is too low; below 10 M!)' 

DCV. 
2. Cranking speed is too slow (Banery is under charged). 
3. The sampling timing of the tester and measured pulse 

were not synchronized. (System is normal if measured 
voltage is over the standard voltage at least once.) 

4. Faulty ignition pulse generator (when above No.1 
through 3 are normal). 

1. Faulty peak voltage adaptor. 
2. Faulty ignition pulse generator. 



IGNITION SYSTEM 

IGNITION SYSTEM INSPECTION 

Avoid touching 
the spark plug 

or tester probes 
to prevent elec

mc shock 

• If there is no spark at the plug, check all connec
tions for loose or poor con tact before measuring 
the peak voltage. 

• Use the recommended digital multi meter or a 
commercially available digital multi meter with 
an impedance of 10 MaDeV minimum. 

• The display value differs depending upon the 
internal impedance of the multi meter. 

Use the peak vol tage tester or connect the peak voll- ,-- ---------- --------, 
age adaptor to the digital multi meter. 

TOOLS: 
Ignition Mate peak voltage tester MTP07-0286 

(U.S.A. only) or 
Peak voltage adaptor 07HGJ-0020100 

(not available in U.S.A .) 
with commercially available digital multimeter 
(impedance 10 M OIOCV minimum) 

IGNITION COIL PRIMARY PEAK 
VOLTAGE 
NOTE: 
• Check all system connections before this inspec

tion. Poor connected connectors can ca use incor
rect readings. 

• Check the cylinder compression and check that 
the spark plug is installed correctly in the cylin
der head. 

Disconnect the spark plug cap from the spark plug 
(page 3-9). 
Connect a known-good spark plug to the spark plug 
cap and ground the spark plug to the cylinder head 
as done in a spark test. 

DIGITAL MUL TIMETER 

\ 
\ ~ 

\ ~ •• 

PEAK VOLTAGE ADAPTOR 

With the connector connected, connect the peak ,------ ---- ------- --, 
voltage tester or adaptor probes to the ignition coil 
primary terminal and body ground. 

CONNECTION: Black/ yellow H - Body ground (+) 

Turn the ignition switch to ON and the engine stop 
switch to the RUN. 

Shift the transmission into neutral. 

Crank the engine with the starter motor and read 
the ignition coil primary peak voltage. 

PEAK VOLTAGE: 100 V minimum 

= 

•• 

" 

'---v~ u /'-,""~<I 

BLACKNEllOW ~I ~~~('C~nmJ 
If the peak voltage is lower than the standard value, WIRE TERMINAL 
follow the checks described in the troubleshooting L _ _ _____ _______ ____ _ ~ 
chart on page 20-4. 
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IGNITION SYSTEM 

IGNITION PULSE GENERATOR PEAK 
VOLTAGE 
NOTE: 
• Ch eck that the cylinder compression is normal 

and the spark plug is installed correctly in the cyl
inder head. 

Seal /he ECM Disconnect the 21P (Black) ECM connector. 
connector with rape 

to prSvt1M dIrt and NOTE: 

01/ 'rom entenng • 
the cormeclor after 

disconnecting the 
ZIP (Blsck) 
connector 

When reconnecting the ECM 21P (Black) connec
tor, check that there is no dirt and oit in the con· 
nector. 

Except EPS model. Connect the peak voltage tester or adaptor probes ,-------------------, 
Be careful not to to the ECM 21P (Black) connector BlueJyellow term i- ExceptEPS ECM CONNECTOR (Viewed 

bend the conll9ClOf nal of the wire harness side and ground. model: from the terminal side) 

terminals 

EPS model: Disconnect the 21 P (Grey) EPS ECU connector. 

20-6 

Connect the peak voltage tester or adaptor probes 
to the EPS ECU 21P (Grey) connector Blue/yellow 
terminal of the wire harness side and ground. 

CONNECTION: Blue/ yellow i+) - Body ground H 

Shih the transmission into neutral. 
Turn the ignition switch to ON. 
Crank the engine with the starter motor and read 
the ignit ion pulse generator peak voltage. 

PEAK VOLTAGE: 0.1 V minimum 

If the voltage measured at the ECM 21P (Black ) con
nector is abnormal, measure the peak voltage at the 
alternator connector. 

EPS 
model : 

BLUENELLOW v 

EPS ECU CONNECTOR (Viewed 
from the terminal side) 

v 
BLUENELLOW 



Remove the recoil starter cover (page 2-4). 

Disconnect the alternator 5P (Natural ) connector 
and connect the peak voltage tester or adaptor 
probes to the Blue/yellow terminal of the alternator 
side connector and ground. 
In the same manner as at the ECM connector, mea
sure the peak voltage and compare it to the voltage 
measured at the ECM connector . 

• If the peak voltage measured at the ECM connec
tor is abnormal and the one measured at the 
alternator connector is normal . the Blue/yellow 
wire has an open or short circuil, or loose con
nection . 

• If both peak voltages are abnormal, follow the 
checks described below. 
- Check the ignition pulse generator. 
- Check the stator. 

11 ·8 for ignition pulse generator replacement. 

IGNITION COIL 
REMOVALIINSTALLA TION 
Remove the fuel tank (page 2-6). 

Disconnect the plug cap from the plug . 

Release the spark plug wire from the wire clamp. 
Disconnect the ignition coil con nectors. 
Remove the ignition coil. 

Installation is in the reverse order of removal. 

IGNITION SYSTEM 

5P (NATURAL) CONNECTOR 
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IGNITION SYSTEM 

IGNITION TIMING 
Remove the recoil staner cover (page 2-41. 

Start the engine and warm it up to operating tern· 
perature. 
Stop the engine and remove the timing hole cap 
from the rear crankcase cover. 

Connect the timing light and tachometer. 

Start the engine, let it idle (1,400 rpm (min')) and 
check the ignition t iming. 

The ignition timing is correct if the -F- mark on the 
flywheel aligns with the index mark on the rear 
crankcase cover at idle. 

Increase the engine speed and make sure the -P 
mark begins to move. 

" F~ MARK 

Coat a new O-ring with oil and install it onto the tim- ~::;=;;:;:;;:;;;;:;;;::=-----~ 

20-8 

ing hole cap. 

Install the timing hole cap and tighten it to the spec
ified torque. 

TORQUE: 10 N 'm (1 .0 kgf·m . 7 Ibf·tt) 

InSlall the recoil starter cover (page 2-4). 
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ELECTRIC STARTER 

COMPONENT LOCATION 
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ELECTRIC STARTER 

SERVICE INFORMATION 
GENERAL 
• Always turn the ignition switch to OFF before servicing the starter motor. The molor could suddenly start, causing seri-

ous injury. 
• The starter motor can be serviced with the engine in the frame. 
• When checking the starter system, always follow the steps in the troubleshooting (page 21-4). 
• 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. 
• 11 -12 for starter clutch servicing. 
• See page 22-9 for ignition switch information. 
• See page 22-10 for engine stop switch and starter switch inspection. 
• See page 22-26 for front brake switch inspection . 
• See page 24-37 for gear position switch information. 

SPECIFICATIONS 

Unit: mm (in) 

[ ITEM ~==============jt~i]~~~S~TA~N~D~A~R~D~========~jS~EaRV~'~C~E~U~M~'~T:3 [ Starter motor brush length ~ 12.5 (0.49) 9.0 (0.351 
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ELECTRIC STARTER 

TROUBLESHOOTING 

21 -4 

• 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 to RUN before starting the engine . The starter motor does 
not operate with the engine stop switch turned to OFF. 

Starter motor does not turn 

1. Fuse Inspection 

Check for blown main fuse (30 A) or IGN fuse (10 A). 

Is the (uss blown? 

YES - Replace the fuse. 

NO - GO TO STEP 2. 

2. Battery Inspection 

Check that the battery is fu l ly charged and in good condition. 

Is the battery In good condition? 

YES - GO TO STEP 3. 

ND - Charge the banery (page 19-6). 

3. Starter Re lay Switch Operation Inspection 

Check the operation of the starter relay switch (page 21 -12). 

Does the startsr rs lay switch click? 

YES - GO TO STEP 4. 

NO - GO TO STEP 5. 

4. Starter Motor Inspection 

Turn the ignition switch to OFF. 
Apply battery voltage to the starter motor directly. 

Does the starter motor turn? 

YES - . Poorly connected starter motor cable. 
• Faulty starter relay switch (page 21 -12). 

NO - Faulty starter motor (page 21 -6). 

5. Relav Coil Ground line Inspection 

Turn the ignition switch to OFF. 
Check the ground line of the starter relay switch (page 21-12). 

Is the ground line normal? 

NO - . Faulty neutral switch (page 24-37) . 
• Faulty diode (page 21-13). 
• Faulty front brake switch (page 22-26). 
• Loose or poor contact of the related connector terminal. 
• Open circuit in the wire harness. 

YES - GO TO STEP 6. 

6. Relay Coil Power Input line Inspection 

Check the power input line of the starter relay switch (page 21-12). 

Is the power input line normel? 

NO - . Faulty ignition switch (page 22-9). 
• Faulty engine stop switch (page 22-10). 
• Faulty starter switch (page 22-101. 
• Loose or poor contact of the related connector terminal. 
• Open circuit in the wire harness. 

YES - GO TO STEP 7. 



7. Starter Relay Switch Inspection 

Check the function of the starter relay switch (page 21 -12). 

Is the starter relay switch function properly? 

NO - Faulty starter relay switch. 

ELECTRIC STARTER 

YES - loose or poor contact of the starter relay switch connector termina l. 

Starter motor turns engine slowly 
.. Low battery voltage 
.. Poorly connected battery cable 
.. Poorly connected starter motor cable 
.. Faulty starter motor 
.. Poor ly connected ground cable terminal 

Starter motor turns, but engine does not turn 
.. Faulty starte r clutch 
.. Damaged sta rter gear train 

Starter relay switch clicks, but engine does not turn over 
.. Cra nkshaft does not turn due to engine problems 
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ELECTRIC STARTER 

STARTER MOTOR 
REMOVAL 
Remove the following : 

- seat (page 2·4) 
- recoil starter cover (page 2-4) 

With the ignition switch OFF, remove the negative 
H cable from the banery. 

Remove the two bolts and right engine side cover. 

Slide the rubber cap off the starter motor terminal 
and remove the terminal nut and starter motor 
cable. 

Remove the two mounting bolts and ground cable, 
and the starter motor from the rear crankcase cover. 

Remove the O-ring from the starter motor. 

DISASSEMBLY IINSPECTION 
Remove the starter motor case bolts, set plates and 
O·rings. 

Record rhelcx:arlon Remove the following: 

and number of _ front cover 
shims _ lock washer 

- insulated washer 
- shims 
- seal fing 
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FRONT COVER 



- rear cover 
- shims 
- seal r ing 
- armature 

Check the bushing in the rear cover for wear or 
damage. 

Check the dust seal and needle bearing in the fronl 
cover for deterioration, wear or damage. 

Check the commutator bars of the armature for dis
colo ration . 

• Do not use emery or sand paper on the commu
tator. 

DUST SEAL 

ELECTRIC STARTER 

REAR COVER 

BUSHING 

NEEDLE BEARING 

COIMMUT,>rCIR BARS 
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ELECTRIC STARTER 

21-8 

Check for continuity between pairs of commutator 
bars. 
There should be continuity. 

Check for continuity between each commutator bar 
and the armature shaft. 
There should be no continuity. 

Check for continuity between the insulated brush 
and cable terminal. 
There should be continuity. 

Check for continuity between the cable terminal and 
motor case. 
There should be no continuity. 

Continuity 

No continuity 

INO,UL".',U BRUSH Continuity 

No continuity 



REAR COVER 

Remove the following: 

- nut 
- washer 
- insulator washers 
- brush holder assembly 
- O-ring 
- insulator 

Remove the brushes from the brush holder. 

Measure the brush length. 

SERVICE LIMIT: 9.0 mm (0.35 in) 

ASSEMBLY 

D-RING 

BRUSH HOLDER 

./U/WASHER 

~ ~ULATOR WASHERS 

~ 
, .. ~ .... 

O-RING 

WASHER 

BRUSH SPRING 
SEAL RING 

SEAL RING 

MO"rORCASE 

LOCK WASHER 

FRONT COVER 

ELECTRIC STARTER 

INSULATOR WASHERS 

o NUT 

0 0 I 
?O 

WASHER 

CASE BOLT 
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ELECTRIC STARTER 
Install the brushes into the brush holder. 

Install the insulator onto the terminal bolt. 

TERMINAL BOLT BRUSH HOLDE'" 

Install the brush holder assembly into the rear cover 
by aligning the tab of the holder with the groove in 
the rear cover. 

Install the following: 

- new O-ring 
- insulator washers 
- washer 
- nut 

The COIl may be Install the armature into the motor case while hold
damaged If the ing the armature tightly to keep the magnet of the :1!:1 

magnel pulls the case from pulling the armature against it. 
armature agamst 

the case. 
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Install a new seal ring onto the motor case. 
Install the same number of shims in the same loca
tions as noted during disassembly. 

Install the rear cover while pushing the brushes into 
the brush holder and aligning the brush holder tab 
with the motor case groove (aligning the index 
lines). 

Install a new seal ring onto the motor case. 
Install the shims and insulated washer onto the 
armature shaft. 

Apply grease to the dust seal lip and needle bearing 
in the front cover. 
Install the lock washer onto the front cover and the 
front cover onto the motor case. 

SHIMS 

INSULATOR WASHERS 

WASHER 

REAR COVER 

INSULATED 

FRONT COVER 



Set the water 
pump bypass 
hose properly 

(page 1-24). 

Al ign the index lines on the front cover and motor 
case. 
Install the set plates and new O-rings onto the 
motor case bo lts. 
Install the motor case bolts and tighten them. 

INSTALLATION 
Coat a new C-ring with engine oil and install it into 
the starter motor groove. 

Apply molybdenum oil solution to the starter motor 
shaft splines. 

Install the starter motor into the rear crankcase 
cover with the two mounting bolts and ground 
cable, and t ighten the mounting bolts. 

Install the starter motor cable and nut onto the 
motor terminal and tighten the nut securely. 
Install the rubber cap over the starter motor termi
nal properly. 

Install the right eng ine side cover and tighten the 
two bolts. 

Connect the battery negative H cable. 

Install the following: 
- recoil starter cover (page 2-4) 
- seat (page 2-4) 

ELECTRIC STARTER 

INDEX LINES 

BOLTS/SET PLATES 
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ELECTRIC STARTER 

STARTER RELAY SWITCH 
REMOVAL/INSTALLA TION 
Remove the seat !page 2-4). 

21-12 

Slide the rubber caps off the starter relay switch ter
minals. 

Remove the nuts, battery positive (+) cable and 
starter motor cable from the starter relay switch. 

Remove the starter relay switch from the stay. 

Installation is in the reverse order of removal. 

INSPECTION 
Remove the seat (page 2-4). 

Shift the sub-transmission into neutral. 
Turn the ignition switch ON and push the starter 
switch. 
The coil is normal if the starter relay switch clicks. 

If you don't hear the switch "CLICK", inspect the 
relay switch using the procedure below. 

Disconnect the starter relay 2P (white) connector. 

GROUND LINE 

Check for continuity between the Light green/red 
wire terminal of the harness side connector and 
ground. 

If there is continuity w hen the sub-transmission is in 
neutral or w hen the front brake lever is squeezed 
and the sub-transmission is in any gear except neu
tral, the ground circuit is normal. (There is a slight 
resistance due to the diode.) 



DIODE 

STARTER RELAY VOLTAGE 

Measure the voltage between the Yellow/red wire 
terminal (+) of the harness side 2P connector and 
ground H . 

If the battery voltage appears only when the starter 
switch is pushed with the ignition switch ON, the 
circuit is normal. 

OPERATION CHECK 

ELECTRIC STARTER 

Disconnect battery positive (+) cable and starter ,-------
motor cable from the starter relay switch. 

Connect the fully charged 12 V battery positive ter
minal to the Yellow/red wire terminal and negative 
terminal to the light green/red wire terminal of the 
relay switch side 2P connector. 

There should be continuity between the cable termi
nals while the battery is connected, and no continu
ity when the battery is disconnected. 

INSPECTION 
Remove the following: 

- seat (page 2~4) 
- fuel tank heat guard (page 8-6) 

Remove the gear position (neutral) switch diode 
and brake switch diode from the wire harness. 

Check for continuity between the diode terminals. 
When there is continuity, a small resistance value 
will register. 

If there is continuity in one direction. the diode is 
normal. 

~~~~~S;TARTERRELAY 
SWITCH 

BATTERY 

® 

GEAR POSITION 
SWITCH DIODE 

BRAKE S""'ITCH 
DIODE 
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LIGHTS/METERS/SWITCHES 

COMPONENT LOCATION 

HA"uc.e."H SWITCH 

REVERSE SWITCH 

EeT SENSOR 

CARBURETOR HEA,TER 
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COMBINATION METER 

EOT SENSOR 

AUTO/ESP SWITCH 

FRONT BRAKE 
(INHIBITOR) SWITCH 

SPEED SENSOR 

REAR VEHICLE 
SPEED SENSOR 



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. 
• Check the banery condition before performing any inspection that requires proper battery vol tage. 
• The following color codes are used throughout this section. 

Bu: Blue 
81 : Black 
Sr: Brown 

SPECIFICATIONS 

G: Green 
Gr; Gray 
lb: Light Blue 

Lg: Light Green 
0 : Orange 
P: Pink 

R:Aed 
W: White 
Y: Yellow 

f~~======l=;;~~'T~E~M~~~ii~c=====~_I~~~~~~~~~~~~~~S~PE~c~'~F'gCA~T~lgO~N~S=====---------J Bulb Headlight (high/tow beam) 12V • 30/3"O~WCifx,,2"---____ --1 
Assist headlight 12V · 45 W 

t~B:"~k~.~h:a:;I:li9:h:t:}='~O~5i' ~'O~6~_---==E========~ 12V -2115 W x 2 _---===~ After '06 LED 
Neutral in:~d~;~ca~t~o~'c-______ -+ __________ ---iL~E~0c--____ _ 
Reverse indicator LED 
CoolanVoil temperature ind icator LED 
4WO indicator LED 

!--;;c:::::-___ +iEPS indicator (EPS model only,cl __ t-_________ -;L"'ECioc--_______ _ 
Fuse Main fuse 30 A 

t:~~~a~n~'~m~;~"~;~o:n~c:o~n~"~o~l~m~o~t!o=' ======~================~~3~O~A~~~========~-~ Sub-fuse 15Ax2~10Ax2 
EPS fuse (EPS model only) __ --'-_________ 40 A x , 

TORQUE VALUES 

Engine oil temperature (EDT) sensor 
Engine coolant temperature (ECT) sensor 
Assist headlight case mounting nut 

TOOL 

Inspection adapter 
07GMJ-Ml80100 

18 N-m (1.8 kgf-m, 131bf.fO 
10 N-m (1.0 kgf-m, 7 Ibf.ft) 
25 N-m (2.6 kgf·m, 19 Ibf.ft) 

Apply sealant to the threads 
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ASSIST HEADLIGHT 

22-4 

BULB REPLACEMENT 
Remove the screw. 
Release the four tabs of the assist headlight upper 
cover from the slits in the front and lower covers. 
Oisconnect the breather joint hose from the upper 
cover and remove the cover. 

Disconnect the assist headlight connector. 
Remove the retaining ring by turning it counter· 
clockwise and remove the bulb from the headlight. 

Install a new bulb and removed parts in the reverse 
order of removal. 

REMOVALIINSTALLA TION 
Remove the assist headlight bulb (page 22-4). 

Remove the two trim clips, 8 rnm nuts and the assist 
headlight/meter bracket from the steering shaft. 

Remove the two tapping screws, trim clips and the 
headlight lower cover from the bracket. 

Remove the two socket bolts and assist headlighU 
front cover from the bracket. 

Install the headlighVfront cover and removed parts 
in the reverse order of removal. 

TORQUE: 8 mm nut: 25 N·m (2.6 kgf·m. 19 Ibf.tt) 

SOCKET 
BOLTS 

HOSE 
/~~ 

UPPER COVER 

SUTS 

BULB 

RETAINING RING 

FRONT COVER 

LOWER COVER 

TRIM CLIPS 



HEADLIGHT 
BULB REPLACEMENT 
Remove the sc rew and headlight case cover cap. 

Remove the dust cover. 

Remove the bulb socket and bulb. 

Install a new bulb in the case, aligning the bulb tab 
with the case groove. 

Install the bulb socket. 

Install the dust cover with its tab facing left under 
side. 

LIGHTS/METERS/SWITCHES 

22-5 



LIGHTS/METERS/SWITCHES 

Install the headlight cover cap while aligning its tab 
with the headlight cover groove as shown. 

InSlall and tighten the headlight case cover cap 1E~~mi~ci~liii 
screw. [ 

REMOVALIINSTALLA TION 
Remove the front side outer fender (page 2-13), 

Remove the screws, trim clip, bolt and headlight 
cover/unit assembly. 
Remove the headlight unit from the cover. 

Installation is in the reverse order of removal. 

TAIL/BRAKE LIGHT ('05, '06) 
BULB REPLACEMENT 
Remove the screw and taillight cover cap. 

22-6 

HEADLIGHT COVER TRIM CLIP 

SCREWS 

BOLT 

HEADLIGHT UNIT 



Turn the bulb sockel counterclockwise and remove 
it. 
Turn the taillight bulb counterclockwise wh ile push
ing it in , then remove the bulb from the socket. 

AI,gnthecovercap Install a new taillight bulb in the reverse order of 
tabs with the removal. 

grooves in the 
cover proper/v_ 

REMOVALIINSTALLA TION 
Remove the taillight bulb socket (page 22-6) , 

Remove the trim dips, screws and taillight cover. 
Remove the taillight unit from the cover. 

Align rhe bosses Install the taillight in the reverse order of removal. 
and grommets 

properly 

TAIL/BRAKE LIGHT (After '06) 
REMOVALIINSTALLA TION 
Open the storage box . 

Push the tail/brake light assembly out of the storage 
box lid. 

Disconnect the 3P black connector. 

Replace the tail /brake light unit as an assembly. 

AlIgn the bosses Install the tail /brake light in the reverse order of 
8nd grommets removal. 

properly. 

LIGHTS/METERS/SWITCHES 

TAILLIGHT COVER 

~0~ I 

~T~A~IL=L~IG=H~T~U~N~IT ______ ~S=C~R=EWS ~ 

GROMMETS , 

BOSS 

TAIUBRAKE LIGHT 
STORAGE BOX LID 

3P CONNECTOR j 
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ACCESSORY SOCKET 
INSPECTION 

Roure the 

Remove the front fender (page 2-11). 

Remove the accessory socket 2P (Black) connector 
from the frame. 

Measure the voltage between the Whitelblack (+) 
and Green I- I wire terminals of the wire harness 
side connector. 
There should be battery voltage with the ignition 
switch turned to ON. 
tf there is no voltage, check for brown fuse (10 Al 
and an open circuit in the wire harness. 

Remove the accessory socket cap. 

Check for continuity between the White/black wire 
term inal of the socket side 2P (Natural) connector 
and bottom canter terminal of the socket, and 
between the Green wire terminal and side wall ter
minal. 
There should be continuity. 
If there is no continuity, replace the accessory 
socket. 

REPLACEMENT 
Remove the front fender (page 2-1 1 J. 
Loosen the nut and remove the accessory socket 
from the front fender. 

Install the retainer by aligning the holes with the 
cover tabs, then install a new accessory socket and 
tighten the nut securely. 

accessory sad<er Install the removed parts in the reverse order of 
wire properly/page removal . 

' ·24) 
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SIDE WALL 
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IGNITION SWITCH 
INSPECTION 
Remove the front fender (page 2-11). 

'05, '06. Remove the ignition switch 4P connector from the 
frame and disconnect it. 

After '06 Disconnect the ignition switch 4P connector. 

Check for continuity between the switch side con
nector terminals in each switch position. 
Continuity should exist between the color coded 
wires as follows: 

IGNITION SWITCH 

'--- BAT2 DC BAn BAT 

ON re 
OfF - "'" 

, , 
" m~ 

REMOVALIINSTALLA TION 
Remove the following: 

- front fender (page 2-11 ) 
- combination meter (page 22-14) 

Remove the ignition switch from the handleba r 
cover by pushing in the two stoppers. 

Install the ignition switch by aligning the locating 
tab with th e cover groove. 

Route the fgm/Jon Install th e removed parts in the reverse order of 
SWJfd'l wire property removal. 

(page 1·24). 

LIGHTS/ METERS/ SWITCHES 
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HANDLEBAR SWITCH 
INSPECTION 
Remove the front fender (page 2-11 I, 

'05, '06: Remove the handlebar switch lOP (Green) connec
tor from the frame and disconnect it. 

A fter '06" Remove the handlebar switch 14P (G reen ) connec
tor from the frame and disconnect it. 

Check for continuity between the switch side con
nector terminals in each switch position. 
Continuity should exist between the color coded 
wires as shown below: 

UGHTING SwrrOl OIMMER SWITCH ENGINE STOP SWITCH STARTI'A SWITCH 

"'- '''' n IHll "'- IHll co "' "'-
" [0- ro- -D LO [e 0 OfF 

0" '" 0- Ro. - '"" " ! "' ~. 0" 

I - ! W ''''''' ~. -~. 

See page 24-38 for gearshift switch inspection. 
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BAH 

"" 

" "'- " " FREE 

"JS" - 'OW " ~ 

'"w I I 

GEARSHIFT SWITCH 

ENGINE 
STOP 
SWITCH 

SHIFT SWITCH 

'" "' S<V GOWN Sf V 

"' FREE 

GOWN 0- I-<: 
~ w •• ,,. WN ". 

DIMMER SWITCH 



CARBURETOR HEATER 
INSPECTION 
Remove the front fender (page 2-1 t). 

Remove the carburetor heater switch 2P (RED) con
nector from the holder and disconnect it. 

Connect the wire harness side connector terminals 
with a jumper wire. 

Remove the recoil starter cover (page 2-4). 

Disconnect the ca rbu retor heater 2P (Natura l) con
nector. 

Measure the voltage between the Brown (+) and 
Green {-I wire terminals of the wire harness side 
connector. 
There should be battery voltage with the ignition 
switch turned to ON. 
If the re is no voltage, check for an open circuit in the 
wire harness. 

Measure the resistance between the heater side 
connector terminals. 

STANDARD: 13 - 15 n (at 20° C/ 68" F) 

If the resistance is out of above range, replace the 
carburetor heater. 

REMOVAL/INSTALLATION 
Disconnect the carburetor heater 2P (Natural ) con- I~~~~ 
nectar. 

Remove the carburetor heater and collar. 

Install the collar and a new carburetor heater wi t h 
the stepped side of the collar facing the carbu retor 
and tighten the carburetor heater. 

Route the heater wire properly (page 1-24) and con
nect the carburetor heater 2P (Natural) connector. 

LIGHTS/METERS/SWITCHES 
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CARBURETOR HEATER SWITCH 
INSPECTION 

22-12 

Remove the front fender (page 2-11 J. 
Remove the trim clips and radiator gr ille side guard. 

Disconnect the carburetor heater switch 2P (Red) 
connector. 

Remove the clips and carburetor heater switch 
cover. 

Remove the clip and carburetor heater switch . 

Check for continuity between the switch side con · 
nector terminals of the carbu retor heater switch 2P 
(Red) connector. 

Above 20~ C (68~ FJ : No continuity 
Below 7°e (450 F) : Cont inuity 

If the test result is abnormal, rep lace the carburetor 
heater switch. 

Installation is in the reverse order of removal 

2P IRED I CDrINECTCIR 



COMBINATION METER/REAR VEHICLE 
SPEED SENSOR (VSS) 

POWER/GROUND LINE INSPECTION 
Remove the f ront fender (page 2·11). 

Remove the combination meter 14P (Gray) connec
tor from the frame and disconnect it. 

Check the following at the wire harness side con
nector. 

POWER INPUT LINE 

Measure the vol tage between the Black/Brown wire 
terminal (+) and ground H. 
There should be battery voltage with the ignition 
switch tu rned to ON. 
If there is no voltage, check for an open circuit in the 
wire harness. 

BACK-UP VOLTAGE LINE 

Measure the voltage between the Red/black wire 
terminal (+) and ground H. 
There shou ld be battery voltage at all times. 
If there is no voltage, check for an open circuit in the 
wire harness. 

GROUND LINE 

Check for continuity between the Green wi re termi
nal and ground. 
There shou ld be continuity at all times regardless of 
the ignition switch position. 
If there is no voltage, check for an open circuit in the 
wire harness. 

SPEEDOMETER/REAR VSS 
Check that the hour meter and odometer/trip meter 
function properly. 

• If they do not function, check the power/ground 
line (page 22-13). 

• If they function properly, check as fo l lows: 

Remove the front fender (page 2-11). 

Remove the rear VSS 3P (Yellow) connector from 
the holder and disconnect it. 
Measure the voltage between the Black/orange (+) 
and Green/blue H wire terminals of the wire har
ness side connector. 
There should be 10 V or more with the ignition 
switch turned to ON. 
If there is no voltage, check for an open ci rcuit in the 
wire harness. 

Connect the inspection adaptor to the rear VSS 3P 
(Yellow) connector. 

TOOL: 
Inspection adaptor 07GMJ-MLB0100 

Shift the transmission into neutral. 
Raise the wheels off the ground and support the 
vehicle securely with a hoist or equivalent. 
Turn the ignition switch to ON. 
M easu re the vol tage between the Red clip (+) and 
White clip H w hile slowly turning the rear wheels 
by hand. 
There should be 0 to 5 V pulse voltage. 

• If the pulse voltage does not appear, replace the 
rear VSS (page 23-11). 

LIGHTS/METERS/SWITCHES 
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22-14 

• If the pulse voltage appears, check as follows: 

Remove the combination meter 14P (Gray) connec
tor from the frame and disconnect it. 
Check for an open or !;hort circuit in the Pink/g reen 
wire between the rear VSS 3P (Yellow) connector 
and combination meter 14P (G ray) connector. 
If the Pink/g reen wire is OK, replace the combination 
meter. 

COMBINATION METER REMOVAL! 
INSTALLATION 
Remove the front fender (page 2-'1). 

Remove the combination meter 14P (Gray) connec
tor from the frame and disconnect it. 

Release the meter wire from the wire clip on the 
steering shaft holder. 

Remove the screw and handlebar upper cover. 

Remove the nuts and handlebar front cover. 

UPPER CO'JER 



Disconnect the GPS receiver 6P connector (GPS 
model only). 

Remove the three nuts and combination meter 
bracket. 

Route Ihe Installation is in the reverse order of removal. 
accessory socket 

Wire properly 
(page 1-24) 

FUEL GAUGE/FUEL LEVEL SENSOR 
SYSTEM INSPECTION 
Check that the speedometer and indicators function 
properly . 

• If they do not function, check the power/ground 
line. 

• If they function, check the as follows: 

Remove the left inner fender (page 2-9). 

Turn the ignition switch to OFF and disconnect the 
fuel level sensor 2P connector. 

Turn the ignition switch to OFF. 

Connect the meter side connector terminals with a 
jumper wire. 

Turn the ignition switch to ON and check the fuel 
gauge. 

Ali segments are turned on. 

If the fuel gauge does not function properly, replace 
the combination meter. 

Remove the fuel tank cover/side (page 2-6). 

Remove the three bolts, retaining plate and fuel 
level sensor from the fuel tank. 

LIGHTS/METERS/SWITCHES 

NUTS COMBINATION METER 

Standard model: GPS model : 

II , ,?i;('L 
~.:""I~ 
/' 

FUEL GAUGE SEGMENTS 
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22-16 

With the fuel level sensor float at the top -FUll" 
position, turn the ignition switch to ON and check 
the fuel gauge. 

All segments up to segment "F" should come on. 

Turn the ignition switch to OFF. 

Move the float to the bottom "RESERVE" position, 
turn the ignition switch to ON and check the fuel 
gauge. 

Segment "RES" should blink. 

If the fuel gaugB does nOI function properly, check 
the fuel level sensor (page 22-17). 

If the fuel level sensor is OK, replace the combina
tion meter. 

If all segments blink during inspection, replace the 
combination meter. 

Turn the ignition switch to OFF. 

Install a new seal rubber onto the fuel level sensor. 

Install the retaining plate onto the sensor by align
ing the tab with the groove. 

Standard model: 

FLOAT 

'\ TOP 
(FULL) 

J.OTTOM 
(RESERVE) 

GPS model : 

SEGMENTS "F" 

Standard model: GPS model: 

SEGMENTS "RES" 



Install the sensor into the fuel tank while aligning 
the groove in the plate with the boss on the fuel 
tank. 

Install and tighten the bolts. 

Install the removed parts in the reverse order of 
removal. 

FUEL LEVEL SENSOR INSPECTION 
Remove the fuel level sensor {page 22-151. 

Disconnect the fuel level sensor 2P connector and 
connect the ohmmeter to the sensor side connector 
terminals. 

Measure the fuel level sensor resistance with the 
float at the top "FULL M and bottom "RESERVE" posi
tion. 

FLOAT POSITION Resistance (20° C/68c F) 
TOP "FULL- 5 - 7 n 

~B~0~TT~0~M~"~R~ES~E~R~V~E'"~--~20~4-2~'O~nO---~ 

TEMPERATURE INDICATOR 
SYSTEM INSPECTION 
• The oil /coolant temperature indicator should 

come on for a few seconds when the ignition 
switch is turned ON and the indicator should 
extinguish shortly. 

Check that the neutral indicator or reverse indicator 
function properly. 

• If they do not function, perform the power! 
ground line inspection (page 22-13). 

• If they function, check the following . 

LIGHTS/METERS/SWITCHES 

FLOAT 

~ TOP 
(FULL) 

) 
BOTTOM 
(RESERVE) 

TEMPERATURE INDICATOR 

~ , 
® - '-1 !l (3) 

®® N 1../ 0 
@ """ .'" -121-

8---; 0-9 , ~ 83'1 aBlI B 
, I 

::/ 
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Check the cooling 
system (page 6-3J 
before perlormlflg 

(hIS InspectJOn If 
the abnormality IS 

found when the 
609me IS hot 
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Temperature indicator does not come on when the 
ignition s witch is turned ON 

Disconnect the engine control module (EeM) 21 P 
(Gray) and ECM 21P (Black) connectors and short 
the Blue/red and Green wire terminals with a 
jumper wire. 
Turn the ignition switch ON and check the tempera
ture indicator. 

- If the indicator does not come, check for open cir
cuit in Blue/red and Green wire. If the wires are 
normal, the combination meter is faulty. 

Temperature indicator does not go off when the fan 
motor stops 

Remove the following: 

- recoil starter cover (page 2·4) 
- fuel tank caver (page 2-6) 
- air intake duct (page 6-10) 

Oisconnect the connector from the engine coolant 
temperature (EeT) sensor and check the tempera
ture indicator with the ignition switch ON. 

- If the indicator goes off, check the EeT sensor 
(page 22-201. 

- If the indicator does not go off, disconnect the 
engine control module (ECMI 21P (Black) con
nector and meter 14P (G ray) connector, and 
check for short ci rcuit in related wi res as shown. 

Temperature indicator stays on and the fan motor 
does not stop 

Remove the following: 

- recoil starter cover (page 2-4) 
- fuel tank cover (page 2-6) 
- air intake duct (page 6-10) 

Disconnect the engine coolant temperature (ECT) 
sensor connector and check the fan motor with the 
ignition switch ON. 

If the motor stops, check the ECT sensor (page 22· 
21 J. 

rng 
Bu/R 

? 
a 

Bu/R Y/G 

~~ 



If the motor does not stop, disconnect the engine 
control module (ECM) 21P connector and check for 
short circuit in Black/blue wire between the ECM 
and engine coolant temperature (ECT) sensor. 

Fan motor does not stop wh en the temperature 
indicator goes off 

Remove the right front mud guard and right inner 
fender (page 2-9), and disconnect the fan motor 2P 
(Natural) connector and engine control module 
(ECM) 5P (Black) connector. Check for short circuit 
in Green/bl ack wire between the ECM and fan 
motor. 

Fan motor does not start 

Remove the following: 

- recoil starter cover (page 2-4) 
- fuel tank cover (page 2-6) 
- air intake duct (page 6-10) 

Disconnect the engine coolant temperature (ECT) 
sensor connector and ground the connector termi 
nal (Black/blue) with a jumper wire. 
Turn the ignition switch ON and check the fan 
motor. 
If the motor starts, check the ECT sensor (page 22-
21 1. 

If the motor does not start, disconnect the engine 
control module (ECM) 5P (Black) connector and 
ground the connector terminal (Green/black) with a 
jumper wire. 
Turn the ignition switch ON and check the fan 
motor. 
If the motor starts, check for open circuit in Black/ 
blue w ire between the ECT sensor and ECM. 

LIGHTS/METERS/SWITCHES 
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If the motor does not start, remove the right front 
mud guard and right inner fender (page 2·9), and 
disconnect the fan motor 2P connector. Measure the 
voltage between the harness side Blue wire termi
nal (+1 and ground H. 
There should be battery voltage with the ignition 
switch ON. 

- If there is no voltage, check for open circuit in 
Blue wire. 

- If there is voltage, check for open circuit in 
Green/black wire between the ECM and fan 
motor. If it is OK, the fan motor is faulty. 

ENGINE OIL TEMPERATURE (EDT) 
SENSOR 

INSPECTION 
Remove the following: 

- right front mud guard (page 2-8) 
- right inner fender (page 2-9) 

Disconnect the connector and remove the engine oil 
temperature (EDT) sensor. 

Suspend the EOT sensor in a pan of engine oil on an ~~~~~~~~~~~~~~~~~~~~ 
electric heating element and measure the resistance THERMOMETER 

22-20 

through the sensor as the oil heats up. 

NOTE: 
• Soak the EOT sensor in oil up to its threads with 

at least 40 mm (1.57 in) from the bottom of the 
pan to the bottom of the sensor . 

• Keep the temperature constant for 3 minutes 
before testing. A sudden change of temperature 
will result in incorrect readings. Do not let the 
Ihermometer or EOT sensor touch the pan. 

Temperature 
Resistance 

150~ C (302° F) 
306 - 340 n 209-2310 

EOT SENSOR 

Replace the EOT sensor if it is out of specifications r'CciN'Ni:ciro:R1r. 
by more than 10% at any temperature listed. 

Install the EOT sensor with a new sealing washer 
and tighten it. 

TORQUE: 18 N'm (1.8 kgf·m, 13 Ibf.ft) 

Connect the EOT sensor connector. 

Install the removed parts in the reverse order of 

removal. 



ENGINE COOLANT TEMPERATURE 
(ECT) SENSOR 

INSPECTION 
Drain the coolant from the engine (page 6·5). 
Remove the ai r intake duct (page 6-10). 

Disconnect the connector and remove the engine 
coolant temperature (EeT) sensor. 

Suspend the EeT sensor in a pan of coolant (1:1 
mixture ) on an electric heating element and mea
sure the resistance through the sensor as the cool
ant heals up. 

• Soak the Eer sensor in coolant up to its threads 
with alleas! 40 mm (1.57 in) from the bottom of 
the pan to the bottom of the ECT sensor . 

• Keep the temperature constant for 3 minutes 
before testing. A sudden change of temperature 
will result in incorrect readings . 00 not let t he 
thermometer or ECT sensor touch the pan. 

LIGHTS/METERS/SWITCHES 

THERMOMETER 

= 

® 

f Temperature sooe (176" F) 120°C (248° F) 

Resistean"c"e'--'----'4"7_--'5,,7-'n"----'-_-"-=4_--",,S-'n'-----' L2E~c~T~s~E~N~s~O~R~=~!i~i~i.~~. 
Replace the Eel sensor if it is out of specifications r 
by more than 10% at any temperature listed. 

Apply sealant to the EeT sensor threads. 00 not 
apply to the sensor head. 
Install and tighten the Eel sensor. 

TORQUE: 10 N 'm (1.0 kgf·m, 7Ibf.ft) 

Connect the ECT sensor connector. 

Install the air intake duct (page 6· 12!. 

Fill and bleed the cooling system (page 6·5). 
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REVERSE SWITCH 
INSPECTION 

22-22 

Remove the following: 

- fual tank cover (page 2-6) 
- left inner fender (page 2-9) 

Disconnect the reverse switch 2P connector. 
Check for continuity between the switch side con
nector terminals. 

There should be continuity with the gearshift lever 
in reverse position and no continuity with it in 
except reverse. 

REPLACEMENT 
Remove the screw and the reverse switch. 

Install a new reverse switch by aligning the locating 
pin with the hole in the gearshift box base. 

Route the switch wire properly (page '-24) and con
nect the 2P connector. 

Install the removed parts in the reverse order of 
removal. 



GPS RECEIVER (GPS model only) 
INSPECTION 
The GPS receiver continuously calculates latitude 
and longitude when the ignition switch is in the ON 
position as a result, the start-up time of the position 
fix after the ignition switch is turned to ON varies 
depending on when the ignition switch was turned 
to OFF position. The re are three different start-up 
times as follows: 

Hot start 

When turning the ignition switch ON within 2 hours 
from turning OFF the position fix will complete in 
about 25 seconds. 

Warm start 

When turning the ignition switch ON over 2 hours 
from turning OFF, the position fix will complete in 
about 2 minutes. 

Cold start 

The position fix will complete within about 8 min
utes after the following situations; 

- When turning the ignition switch ON over 1 
month after turning OFF. 
When transporting the vehicle with the ignition 

switch OFF for over, lOa km {60 mil . 
- When the battery is disconnected. 

If the GPS indicator is blinking and the antenna 
mark and all segments do not indicate at all, per
form the following troubleshooting "GPS INDICA
TOR BLINKS" (page 22-23). 

If the GPS start-up time is taking too long every time 
the ignition switch is turned ON despite a hot start 
condition (Refer to System start-up: page 22-24). 
Troubleshoot "GPS START-UP TIME IS TAKING 
LONG". 

GPS INDICATOR BLINKS (COMMUNICATION 
ERROR) 

1. GPS RECEIVER CONNECTOR CHECK 

Remove the combination meter assembly (page 
22-14). 
Check for a loose connection or poor contact of 
the GPS receiver connector. 
Connect the GPS receiver 6P (Natural) connec
tor, and turn the ignition switch ON. 
After 8 minutes, recheck the GPS indicator. 

Is the GPS indicator stiff blinking? 

YES - GO TO STEP 2. 

NO - No problem (Temporary failure ) 

LIGHTS/METERS/SWITCHES 
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INDICATOR ANTENNA MARK 

RECEIVER 
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2. GPS RECEIVER INPUT VOLTAGE INSPECTION 

Disconnect the GPS receiver 6P (Natural) con
nector. 
Turn the ignition switch ON. 
Measure the voltage at the meter side connector 
terminal and ground. 

Connection: Pink 1+1 - Ground 1-1 

Is there about 5 V? 

YES - GO TO STEP 3. 

NO _ . Open or short circuit on the Pink wire 
• Inspect the combination meter (page 

22-13) 

3. GPS RECEIVER GROUND LINE INSPECTION 

Turn the ignition switch OFF. 
Check for continuity between the meter side con
nector terminal and ground. 

Connection: Green/ orange - Ground 

Is therB continuity? 

YES - GO TO STEP 4. 

NO _ . Open circuit on the Green/orange 
wire 

• Inspect the combination meter (page 
22-13) 

4. GPS RECEIVER REPLACEMENT 

Replace the receiver with a known good one and 
recheck the GPS indicator after 5 minutes when 
turning the ignition switch ON. 

Is the GP$ indicator still blinking? 

YES - Fau lty combination meter 

NO - Fau lty orig inal GPS receiver 

GPS START-UP TIME IS TAKING lONG 

1. GPS SYSTEM RESET 

Disconnect and reconnect the battery negative H 
cable. 
Turn the ignition switch ON and wait until GPS 
system stan-up, then turn the ignition switch 
OFF and ON. 

Does the GPS start-up within 30 seconds? 

YES - No problem !Temporary failure) 

NO - GO TO STEP 2. 

= 

~ 

= 

/0 

~® !, ,'-. i/O l @ 
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2. GPS RECEIVER BACKUP VOLTAGE INSPECTION 

Turn the ignition switch OFF. 
Remove the combination metar assembly (page 
22·14). 
Disconnect the GP$ receiver 6P (Natural) con
nector. 
Measure the voltage at the meter side connector 
terminal and grou nd. 
Connection : White/ pink (+) - Ground H 

Is there about 5 V? 

YES - Faulty GP$ receiver 

NO _. Open or short circuit on the WhiteJ 
pink wire 

LIGHTS/METERS/SWITCHES 

= 

IP 

• Inspect the combination meter (page L _________________ ---.J 
22-13) 

REMOVALIINSTALLA TION 
Remove the combi nat ion meter assembly and 
remove the meter bracket (page 22-14). 

Remove the bolls and lift the GPS receiver. 

Disconnect the GPS 6P connector and remove the 
GPS receiver. 

Installation is in the reverse order of removal. 

BRAKE LIGHT SWITCH 
FRONT BRAKE LEVER 

The upper switch IS Disconnect the front brake lever switch connectors 
rhe frOn! brake IlgM and check for continu ity between the switch term i

SWitch. nals. 

There should be continuity with the front brake 
lever squeezed and no continuity with the lever 
released . 

BRAKE SWITCH CONNECTORS 
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LIGHTS/ METERS/SWITCHES 

REAR BRAKE LEVER 
Disconnect the rear brake lever switch connectors 
and check for continuity between the switch termi
nals. 

There should be continuity with the rear brake lever 
squeezed and no continuity with the lever released. 

REAR BRAKE PEDAL 
Remove recoil starter cover ~page 2-4), 

Disconnect the rear brake pedal switch 2P (Yellow) 
connector and check for continuity between the 
switch side connector terminals. 

There should be continuity with the rear brake pedal 
depressed and no continuity with the pedal 
released. 

FRONT BRAKE SWITCH 
The lower SWIfC!) 1$ Disconnect the front brake switch connectors and 

the front bra~e check for continuity between the switch terminals. 
(mh,bltor} sWire/) 

22-26 

There should be continuity with the front brake 
lever squeezed and no continuity with the lever 
released. 

CONNECTORS 



HORN SWITCH (U type only) 
Disconnect the horn switch wire connectors. 

Check the continuity between the connector termi· 
nals. 

There should be continuity when the horn switch is 
pushed, and be no continuity when the switch is 
released. 

HORN (U type only) 
Disconnect the wire connectors from the horn. 
Connect a 12V battery to the horn terminals. 

The horn is normal if it sounds when the 12V battery 
is connected across the horn terminals. 

LIGHTS/METERS/SWITCHES 

HORN SWITCH 

/, 

, 
CONNECTORS 

o 
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SELECTABLE 4WD SYSTEM 

COMPONENT LOCATION 
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SERVICE INFORMATION 
GENERAL 

SELECTABLE 4WD SYSTEM 

• The drive mode (2WD or 4WD) is changed electrically by operating the front final clutch with the 2WD/4WD select 
switch. 

• When checking the selectable 4WD system, always follow the steps in the troubleshoot ing (page 23-5). 
• See page 17-3, for front final clutch information. 
• A faulty selectable 4WD system is often related to poorly connected or corroded connections. Check those connections 

before proceeding. 
• Refer to page 24-9 for problem code retrieval and erasure proce

dure. 
• Refer to page 17-14 fo r f ront VSS removal/ installation . 

23-3 



SELECTABLE 4WD SYSTEM 

BEFORE STARTING 
TROUBLESHOOTING 

SELF-DIAGNOSTIC FUNCTION 
The engine control module (EeM) that controls the 
Selectable 4WD system has a self-diagnostic func
tion to constantly monitor the system. The ECM 
checks the condition of the Selectable 4WD system 
by detecting the Signals from each sensor and 
device when the ignition switch is ON and during 
driving. When the ECM detects a problem in the sys
tem, the ECM overrides the 4WD selector switch, 
puts the machine into 2WD, and 4WD cannot be 
used. 

• When the ECM detects a problem, it indicates the ,------------------, 
problem by blinking the 4WD indicator. 4WD INDICATOR 
Note how many times the indicator blinks, deter- ~ 
mine the detection item (page 23-4) and perform 
the troubleshooting (page 23-5). 

• Only one current problem code will be indicated 
even if two or more problems occur. 

• Once the ECM detects a problem, it stores the 
problem code in the erasable memory. It can be 
indicated as freeze code by retrieval of problem 
code (Retrieval and erasure procedure are the 
same as the Hondamatic ones, refer to page 

® " 
® 

® 
,,::::8 

24-9. 

-- -... 
., 83'1 -

,/ :.J 10 
.... '-1_ 0 1,1-

8----c as," 
#, 

• The selectable 4WD function can be reset by 
turning the ignition switch OFF and ON, but the 
4WD selector stops functioning when the ECM '--------------------" 
detects the problem again. 

• After performing troubleshooting, erase the 
problem code(s) and test-drive the vehicle to be 
sure that the problem(s) has/have been repaired. 

PROBLEM CODE BUNKING PATTERN: 

"--"ON 

3 sec. 1 sec. 

'----_.:'-' " , , 
1 sec. 
~, , ' 

OFF .------- '-, 

One Blink 

:-.-----: 
Current problem code 
(Example: Blinking 3 times :::: 
Problem code 3) 

1 sec. . . , , - , 

Pattern 
repeated 

PROBLEM CODE INDEX 

Problem 
Detection item Refer to code 

2 Front vehicle speed sensor (VSS) circuit (no signal) 23-5 
3 Rear vehicle speed sensor (VSS) circuit (no signal) 23-1 
4 System voltage (out of specified value) 23-9 
5 Front final clutch system circuit malfunction 23-9 

23·4 



TROUBLESHOOTING 
PROBLEM CODE 2: FRONT VEHICLE 
SPEED SENSOR IVSS) 
• Before troubleshooting, check that the tire pres

sure and tire size afe correct. 

1. Front VSS Connector Inspection 

Turn the ignition switch OFF. 

SELECTABLE 4WD SYSTEM 

Disconnect the front VSS 3P (Black) connector. I~~~~~~ 
Check the connector for loose contacts or cor
roded terminals. 

Be careful nor 
to bend the 

connector 
terminals. 

Is the connector in good condition? 

NO - loose or poorly connected front VSS 3P 
connector. 

YES - GO TO STEP 2. 

2. Front VSS Input line Inspection 

Turn the ignition switch ON. 
Measure the voltage between the wire harness 
side front VSS 3P (Black) connector terminals. 

Con nection : Black/orange (+) - Green/yellow H 

Does the battery voltage exist? 

NO - Open or short circuit in the Black! 
orange w ire or Green/yellow wire. 

YES - GO TO STEP 3. 

3. Front VSS Line Inspection 

Check the Pink!white wi re for continuity between 
the ECM 21 P (G ray ) and front VSS 3P (Black) 
connector terminals. 

Is there continuity7 

NO - Open circuit in the Pink!white wire 
between the ECM connector and front 
VSS connector. 

YES - GO TO STEP 4. 

FRONT VSS CONNECTOR 
(Viewed from the terminal side) 

l~ II 

81(0 G~ 

Ic±)OOe l 

ECM CONNECTOR 
(Viewed from the 
terminal side) 

PN; 

~ 
PN; 

FRONT VSS 

~ CONNECTOR (Viewed 
from the terminal side) 
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SELECTABLE 4WD SYSTEM 

Be careful not 
to bend the 

connector 
terminals 

23-6 

4. Front VSS Line Short Circuit Ins pection 

Check the Pink/white wire for continuity between I ~ I I m I I ~ the ECM 21 P (Gray) connector terminal and _.. 
ground. 
Check the Pink wire for continuity between the 
fronl VSS 3P side (Black) connector terminal and 
ground. 

Is there con tinuity' 

YES _ . Short circuit in the Pinklwhite wire 
between the ECM connector and 
front VSS connector. 

• Short circuit in the Pink wire at the 
front VSS. 

NO - GO TO STEP 5. 

5. Front VSS Mechanical Inspection 

Check the rear VSS for correct installation. 
Remove the front VSS (page 17-14), and check 
for any object on the sensor tip or ring gear sur
face, also check for damage on the sensor tip. 

Is it installed correctly? 

NO - Clean the front VSS and ring gear, cor-
rectly install the front VSS, or replace 
the front VSS. 

YES - GO TO STEP 6. 

6. Failure Reproduction 

P/IN 

Interchange the front VSS 3P (Black) and rear ,~~~~:~ 
VSS 3P (Yellow) connector. I 
Turn the ignition switch OFF then ON. 
Turn the 2WD/4WD select switch to 4WD. 
Test-drive the vehicle above 4 mph for more 
than 30 seconds and check that the 4WD indica· 
tor blinks. 

Does the 4WD indicator blink? 

NO _ . Check for poor contact or loose con-
nection in wi re harness. 

• No problem (Temporary failure). 

YES _ . If the indicator blinks 2 times, 
recheck for poor contact or loose 
connection in wire harness. If they 
are OK, replace the ECM. 

• If the indicator blinks 3 times, replace 
the front VSS. 

r 
P 

.Q 



Be carefull10t 
10 bend the 

connector 
terminals. 

PROBLEM CODE 3: REAR VEHICLE 
SPEED SENSOR (VSS) 
• Before troubleshooting, check that the lire pres

sure and tire size are correct. 

1. Rear VSS Connector Inspection 

Turn the ignition switch OFF. 

Disconnect the rea r VSS 3P (Yellow) connector. 
Check the connector for loose contacts or cor
roded terminals. 

Is the connector in good condition? 

NO - Loose or poorly connected rear VSS 3P 
connector. 

YES - GO TO STEP 2. 

2. Rear VSS Input line Inspection 

Turn the ignition switch ON. 
Measure the voltage between t he wi re harness 
side rear VSS 3P (Yellow) connector terminal 
and ground. 

Connection: Blacklorange (+) - Green/yellow H 

Does the battery voltage exist? 

NO - Open or short circuit in the Black! 
orange wire or Green/yellow wire. 

YES - GO TO STEP 3. 

3. Rear VSS Une Inspection 

Check the Pink/green wire for cont inuity 
between the ECM 21 P (Gray) and rea r VSS 3P 
(Yellow) connector terminals. 

Is there continuity? 

NO - Open circu it in the Pink/g reen w ire 
between the ECM connector an d rear 
VSS con nector. 

YES - GO TO STEP 4. 

SELECTABLE 4WD SYSTEM 

REAR VSS CONNECTOR 
(Viewed from the terminal side) 

= 
II 

ECM CONNECTOR 
(Viewed from the 
te rminal side) 

PIG 

~ 
REAR VSS PIG 
CONNECTOR 

mk (Viewed from the 
terminal side) 
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SELECTABLE 4WD SYSTEM 

Be careful not 
to bend/he 
connec'", 
termlflBfs 

23-8 

4. Rear VSS line Short Circuit Inspection 

Check the Pink/green wire for continuity 
between the ECM 21P (Gray) connector terminal 
and ground. 
Check the Pink wire for continuity between the 
rear VSS side 3P (Yellow) connector terminal 
and ground. 

Is there continuity? 

YES _ . Short circui t in the Pink/green wire 
between the ECM connector and rear 
VSS connector. 

• Short circuit in the Pink wire at the 
rear VSS. 

NO - GO TO STEP 5. 

5. Rear VSS Mechanical Inspection 

Check the rear VSS for correct installation. 
Remove the rear VSS (page 23-1 1), and check for 
any object on the sensor lip or ring gear surface, 
also check for damage on the sensor tip. 

Is if Installed correctly? 

NO - Clean the rBar VSS and ring gear, cor-
rectly install the rear VSS, or replace the 
rear VSS. 

YES - GO TO STEP 6. 

6. Failure Reproduction 

Interchange the front VSS 3P (Black) and rear 
VSS 3P (Yellow) connector. 
Turn the ignition switch OFF then ON. 
Turn the 2WD/4WD select switch to 4WD. 
Test-drive the vehicle above 4 mph for more 
than 30 seconds and check that the 4WD indica
tor blinks. 

D08S the 4WD indicator blink? 

NO _. Check for poor contact or loose con-
nection in wire harness. 

• No problem (Temporary failure). 

YES _ . If the indicator blinks 3 times, 
recheck for poor contact or loose 
connection in wire harness. If they 
are OK, replace the ECM. 

• If the indicator blinks 2 times, replace 
the rear VSS. 

PIG 

t 



Be careful nor 
to bend the 
connector 
terminals 

PROBLEM CODE 4: SYSTEM VOLTAGE 
• Before starting the troubleshooting, check for the 

following: 
- battery condition (page 19-6) 
- engine idle speed (page 3-'5) 

1. Failure Reproduction 

Turn the ignition switch ON. 
After 30 seconds after turning the ignition switch 
ON, check that the 4WD indicator blinks . 

Does the 4WD indicator blink 4 times? 

NO - Check the charging system (page 19-7). 

YES - GO TO STEP 2. 

2. ECM Power Input Line Inspection 

SELECTABLE 4WD SYSTEM 

4WD INDICATOR 

\ 

"' 
~~ ' - n!j .' CD 

® - - L.I ,- ® 
@ ••• -121_ S ~S \' '" 83'1 Oll" a , C/ 

Turn the ignition switch ON. r-----------------, 
Measure the voltage between the wire harness 
side connector terminal and ground. 

Connection : Black/green t+1 - Ground (-) 

Standard: 11 - 16 V (20° C/68° F) 

Is the voltage within the standard value? 

NO - . Open or short circuit in wire harness 
between the battery-ta-fuse bax and 
fuse box-to-ECM 

• Undercharged battery. 
ECM CONNECTOR (Viewed 
from the terminal side) 

YES - Recheck for poor contact or loose con
nection in wire harness. If they are OK, 
replace the ECM with a new one. L ______________ ___ -' 

PROBLEM CODE 5: FRONT FINAL 
CLUTCH SYSTEM 
1. Failure Reproduction 

Turn the ignition switch OFF then ON and the 
2WD/4WD select switch to 4WD, and check that 
the 4WD indicator blinks. 

Does the 4WD indicator blink 5 times? 

NO - No problem (Temporary failure). 

YES - GO TO STEP 2. 

4WD INDICATOR 

~ ® i -® - -

@ ••• 

,,9 , (> 83'1 

'-1 !j CD 
.j-I ® -:~ l:or 

8~ 1lB. 
'/' 
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SELECTABLE 4WD SYSTEM 

Be careful not 
to bend the 

connector 
terminals 

23-10 

2. Front Fin al Clutch Line Open Circuit Ins pection 

Check the White/red and W hite/black wires for 
continuity between the ECM 21P (Black) and 
front final clutch 2P (Green) connector terminals. 

Is there continuity? 

NO _ . Open circuit in the White/red wi re . 
• Open circuit in White/black wire. 

YES - GO TO STEP 3. 

3. Front Final Clutch line Short Circuit Inspection 

Check the White/red and White/black wi res for 
continuity between the wire harness side clutch 
2P (Green) connector terminals and ground. 

Is there continuity? 

YES - . Short circu it in the White/red wire. 
• Short circuit in White/black wire. 

NO - GO TO STEP 4. 

4. Front Final Clutch Inspection 

Measure the resistance between the final clutch 
side 2P (Green) connector terminals. 

Is the resistance within 5.1 - 5.8 Q (20°CI68°F)? 

NO - Faulty front final clutch. 

YES - Faulty ECM. 

FINAL CLUTCH 
CONNECTOR (Viewed 
from the terminal side) 

W/R W/BI 

df 
ECM CONNECTOR (Viewed 
from the terminal side) 

WIRE HARNESS SIDE FINAL 
CLUTCH CONNECTOR (Viewed 
from the terminal side) 

-1'='1 

, I 

FINAL CLUTCH CONNECTOR 
(Viewed from the terminal side) 

~---{Q )-------' 



REAR VEHICLE SPEED SENSOR (VSS) 
REMOVAL 
Disconnect the rear vss 3P (Yellow) connector. 

Remove the two bolts and front final clutch cover. 

Remove the th ree front final clutch cover stay 
mounting bolts and stay. 
Release the rear VSS wire from the wire clamp. 
Remove the front fina l clutch 2P (Green) connector. 

INSTALLATION 
Install the front final clutch 2P (Green) connector. 
Apply engine oil to a new O-ring and install it onto 
the rear VSS. 
Route the rear VSS wire into the front final clutch 
cover slay and install the VSS. 

SELECTABLE 4WD SYSTEM 

23-11 



SELECTABLE 4WD SYSTEM 

23-12 

Install the front final clutch cover stay onto the 
clutch housing, then install and tighten the three 
mounting bolts. 

Clamp the rear VSS wire with the wire clamp. 

Install the front final clutch cover onto the housing 
while aligning its hole with the boss on the housing. 
Install and tighten the two bolts. 

Connect the rear VSS 3P !Yellow) connector. 



24. HONDAMATIC 

COMPONENT LOCATION ...... ........... ....... 24-2 GEAR POStTIU'" ;:,on, I \,on ................. " .. 24·37 

SERVICE INFORMATION ········ ··· ·············· 24-3 ESP SHIFT SWITCH ···· ··· ·· ··· ·· ·· ··· ··· ···· ····· · 24-38 

CONNECTOR LOCATION···· ···· ·· ··· ···· ······ ·· 24-4 MODE SELECT SWITCH 
('05· '08 only) .. .. .. ............ ...... .... ......... .. .... 24-39 

CIRCUIT DIAGRAM ··································· 24-5 
THROTTLE POSITION 

INITIAL SETTING PROCEDURE ..... ....... ... 24-6 (TP) SENSOR .... ...... .. ... ..... .. ... ....... .... ... ... 24-40 

BEFORE STARTING ANGLE SENSOR ·············· .. ·· .. ···· .. ···· ······ 24-41 
TROUBLESHOOTING ............................... 24-8 

CONTROL MOTOR ····· .. ······ ··· .. ······ ···· ·· ··· 24-43 
PROBLEM CODE INDEX····· ··· ······· ··· ····· ··24-11 

ENGINE CONTROL MODULE 
TROUBLESHOOTING ............................. 24-11 (ECM) ............... ..... ... .. .... ... ... .... ...... ..... .... 24-44 

24-1 



HONDAMATIC 

COMPONENT LOCATION 

GEARSHIFT 

THROTTLE posmC.N SENSOR 

BATTERY 

GEAR POSITION SWITCH 

24-2 

cm.e"'ATION METER 
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ESP SHIFT SW'ITCH 
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(After '08 only) 
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SERVICE INFORMATION 
GENERAL 

HONDAMATIC 

• This section covers service of the electrical system of the Hondamatic. The automatic transmission unit of the Hon
damatic is mounted inside the crankcase. Removal/ installation of the automatic transmission is accomplished by sepa
rating the crankcase (page 13-8). Refer to page 13-6 if drive performance failure is caused by the mechanical system. 

• Do not disassemble the automatic transmission unit. Replace the automatic transmission unit as an assembly when it is 
faulty. 

• Read "Before Starting Troubleshooting" carefully, and inspect and troubleshoot the Hondamatic system according to 
the Troubleshooting. Observe each step of the procedures one by one. Note the problem code and related system 
before starting diagnosis and troubleshooting . 

• When the Engine Control Module (ECM) detects a problem with the Hondamatic system, it stops the automatic trans
mission function and the gear position indicator blinks ~--". 

• After perlorming troubleshooting (including initial setting; 24-6). erase the problem code(s) and test-drive the vehicle to 
be sure that the problem(s) has/have been removed . 

• The ECM may be damaged if dropped. Also, if a connector is disconnected when current is flowing, the excessive volt
age may damage the ECM. Always turn OFF the ignition switch before servicing . 

• The following color codes used are indicated throughout this section . 

Bu: Blue 
Bl : Black 
Br: Brown 

G: Green 
Gr: Gray 
Lb: Light Blue 

TORQUE VALUES 

Thronle position (TP) sensor 
Angle sensor mounting bolt 

TOOL 

Peak voltage adapter 
07HGJ-0020100 

(not available in U.S.A.) with com
mercially available digital multi-tes
ter Ompedance 10 Mil'DCV 
minimum) 

Lg: Light Green R: Red 
0: Orange W: White 
P: Pink Y: Yellow 

3.4 N·m (0.3 kgf.m. 2.5 Ibf·ft) 
6 N·m (0.6 kgf·m, 4.3 Ibf·ftl 
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HONDAMATIC 

CONNECTOR LOCATION 
Refer to page 2·3 for the parts that must be removed for serviced. 

For exam-
ple : Front VSS 3P 

- Inner fender 

'OS, '06 shown: 

ECM 21P (GRAY) - Front 
fender 2-11 ) 

DRIVE SELECT 
SWITCH 4P (BLACK) - Front 
fender (page 2-11) 

_ Electrical component 
_ The parts that must be removed for sa,.. 
vice 

METER 4P (YEllOW)
Front fender (page 2-11 ) 

ECM 5P (BLACK) - front 
fender (page 2-11 ) 

~~~~~f1 I, ~;NI~:B"R SWITCH lOP or 
14P (GREEN) (ESP SHIFT 
SWITCH) - Front fender (page 

Front fender (page 2-11 ) 2-11 ) 

FRONT VSS 3P (BLACK) 
-Inner fender (page 2-9) 

f=bnrC~: THROTILE posmON SENSOR 3P (BLACK) 

~~~~~~~~~i~~i~~ -Fuel tank cover (page 2-6) 

REAR VSS 3P (YELlOW)~ 
- Inner fender (page 2-9) 

CONTROL MOTOR 2P (NATURAL) 
- Inner fender (page 2-9) 

ANGLE SEI"S(lR 3P IBLACK)
left engine side cover (page 10-5) 

--;?-/~""~S'r:, __ ::';::::::t~;:::: GEAR POSITION SWITCH 4P -

~~~~~;~~~~~~~~~~ Recoil starter cover (page 2-4) 

GROUND CABLE (Engjne.to .F~"~m~')~~~~S~ 
24-4 

~TEI""TOR5P INATURAL)
Recoi l starter cover (page 2-4) 



HONDAMATIC 

CIRCUIT DIAGRAM 
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HONDAMATIC 

INITIAL SETIING PROCEDURE 
• After removal/ installation or replacement of any 

of the following parts, perform the initial setting 
below. 
- ECM 
- TP sensor 
- Angle sensor 
- Carburetor· 
- Throttle cable 

• Only if the TP sensor or throttle cable are discon
nected from the carbu retor. 

• The gear position indicator blinks in Indicator 
mode 2 when the initial setting was not made 
property. Repeat the procedure from the step 2. 

INITIAL SETTING 
Make sure 10 cfIedc 1 . 
the OII/evel befOf6 

executlflg the Ins/raj 2. 
Senmg procedure 

Start the engine and let it idle about 30 seconds 
with the sub-transmission in the neutral. 

Move the gearshift lever to the D position and 
check that the gear position indicator shows ~D·. 

24-6 

3. Ride slowly forward for about 5 feet. 

4. Move the gearshift lever back to the N position 
and check that the gear position indicator shows 
"N". 

5. Turn the ignition switch OFF. 

INDICATOR MODE 2 BUNK DURATION: 

.. ; .. 0.5 sec . 

.. ! i .. i 0.5 sec. , , 

- Pattern 
repeated 

U j GNITION SWITCH 



If rhe gear POSition 
indicator shows rhe 
constam display of 

'N' or the control 
motor did nor cycle, 

6. On '05-'OS models only, move the drive mode 
select switch to 01 or 02. 

7. Turn the ignition switch ON while pushing both 
the UP and DOWN shih switches (ESP shih 
switches) simultaneously (Do not release the 
shift switches yet). 
Wait a moment and check that the "NO, blinks at 
the gear position indicator. 

S. Immediately release both the UP and DOWN 
shift switches, then push and release the shift 
switches in the order of UP, DOWN and UP (Do 
not hold onto the switch). 

• A constant ~--- should be displayed on the gear 
position indicator. 

• Usten for the control motor operation sound (the 
control motor should function at this time to 
adjust the angle sensor). tum the Ignmon 

SWltdJ OFF and 9. 
repeat the 

procedure from 
step 7 

Within 5 seconds of the display of ---" and while 
the control motor is operating , move the throttle 
lever from the fully closed position to the fully 
opened position, and then move it to the fully 
closed position again. 

10.When the initial sening is complete, the indica
tion on the gear position indicator changes from 
the constant display of -._" to the constant dis
play of "N." 

HONDAMATIC 

DRIVE MODE SELECT SWITCH 

"'---""r-,I 

\ OZ • 

ES 

L 
UP 

~N_ 

-.-

THROTTLE LEVER 

GEAR POSITION INDICATOR 
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L 
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HONDAMATIC 

BEFORE STARTING 
TROUBLESHOOTING 

SELF-DIAGNOSTIC FUNCTION 
OUTLINE 

The engine control module (ECM) that controls the 
Hondamatic system has a self-diagnostic function to 
constantly monitor the system. The ECM checks the 
condition of the Hondamatic system by detecting 
the signals from each sensor, switch and control 
motor when the ignition switch is ON and during 
driving . 

• When the ECM detects a problem, it indicates the ,-----------------, 
problem by blinking • __ H at the gear position indi- GEAR POSITION INDICATOR 

24-8 

cator. 
Note how many times indicator blinking, deter
mine the detect ion item (page 24-11) and per
form the troubleshooting (page 24-12). 

• Only one current problem code will be indicated 
even if two or more problems occur. 

• Once the ECM detects a problem, it stores the 
problem code in the erasable memory. It can be 
indicated as freeze code by retrieval of problem 
code !page 24-9). 

\ 
~@ 
@® 
@ 

~ 

I~' 
.. P 

f) 83'1 

I 

-----, 

CD ,-, !.1 J-I 0 -1< 1:1' 8 Q/I, 
I ~ • The shift function can be reset by turning the 

ignition switch OFF and ON, but the shift control 
stops when the ECM detects the problem again . 

• After performing troubleshooting (including ini- '--------------------' 
tial setting; 24-6), erase the problem code(s) and 
test·drive the vehicle to be sure that the prob-
lem(s) has/have been repaired. 

3 sec . . ' sec. 1 sec. , 
" , ., " 

-·-"ON 

OFF ........... . 

. . . 
One Blink , . 

FAIL-SAFE FUNCTION 

• i 
Current problem code 
!Example: Blinking 3 
times"" Problem code 3) 

The ECM also has the fail·safe function to secure the 
vehicle function. 

When a problem occurs and the ECM detects the 
problem in the Hondamatic system, the ECM stops 
the automatic transmission shifti ng function and 
control defaults to fail-safe mode so that the vehicle 
can be still driven. 

__ ~.~ Pattern 
repeated 



RETRIEVAL/ERASURE OF PROBLEM 
CODE 
NOTE 
• The ECM stores up to two problem codes and 

displays the latest problem code first. and then 
the earlier code alternately. When the two prob
lem codes are displayed, perform troubleshoot
ing starting with the latest code (i.e, the code 
indicated first) , 

RETRIEVAL: 

HONDAMATIC 

1. Put the gearshift leller in the neutral position (he ,-------------------, 
sure that the neutral indicator comes on) and GEARSHIFT LEVER 
turn the ignition switch OFF (vehicle at a stop). 

2. Turn the ignition switch ON while pushing the 
UP and DOWN shift switches (ESP shift switches) 
simultaneously. 

3. Release the UP and DOWN shift switches imme
diately, then push the UP and DOWN shift 
switches simultaneously again for 2 seconds or 
more. 

4. The problem code is displayed by a number of 
blinks -- " on the gear position indicator (page 24-
81. 
If ~N " stays on the gear position indicator, the 
retrieval process was not correctly performed. 
Repeat the procedures from step 1. 

5. Note how many times indicator blinking, deter
mine the detection item (page 24-11) and per
form the troubleshooting (page 24-12). 

If the gear position indicator blinks (in mode 1), 
indicating a system failure before retrieving the 
problem code, and the problem cannot be 
retrieved by repeating the retrieval procedures, 
perform the diagnostic troubleshooting of Prob
lem code 3 or 7. 

, 

\ J J 'GN'T'ON SWITCH 

UP 

I DOWN 

INDICATOR MODE 1 BLINK DURATION 

"--"ON 

-: '- - 0.25 sec. 

_ ;-....;....- 0.25 sec. 

~ n 1- Pattern 

OFF 

.. u U repeated 
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HONDAMATIC 
PROBLEM CODe BLINK DURATION, (Indicating a problem code): 

1 sec. 1 sec. 
3 sec. .. .. .. 

"--"ON -----, r r 

OFF 

ERASURE: 

One Blink - -"--•• -

• • 
Latest problem code 
(Example; Bli nki ng 3 
ti mes = Problem code 3) 

1. Push the UP and DOWN shift switches simulta
neously for 3 seconds or more while the problem 
code is being displayed (i.e., "--" blinking on the 
gear position indicator). 

2. When the erasure is completed, the blinking pat
tern changes to the erasure confirmation blink . 

3. Turn the ignition switch OFF. 

1 sec. 

r r r 

Earlier problem code 
(Example: Problem code 4) 

UP 

DOWN 

-

ERASURE CONFIRMATION BLINK DURATION (Indicating erasure of problem code) : 

2 sec. 2 sec. 
3 sec. 3 sec . .. .. • 

"--"ON ------, 

--------. ____ ~I _ Pattern repea led 

OFF 

24-10 
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PROBLEM CODE INDEX 

Detection item 

TROUBLESHOOTING 
• The connector location as shown on page 24-4. 
• Perform inspection with the ignition switch 

turned OFF, unless otherwise specif ied. 
• Check the following before starting troubleshoot

ing. 
- Bansry voltage t12.3Vor more) 
- Fuses 
- Relevant connectors/components for water or 

loose contact 
• After troubleshooting, erase the problem code 

and test-d rive the vehicle to be sure that the sys
tem Is normal. 

• When connecting the ECM connector, be careful 
nol to enter the dust and dirt into the connector 
inside. 

PROBLEM CODE 1: IGNITION PULSE 
GENERATOR SYSTEM 
1. Ignition Pulse Generator Connection Inspection 

Check for loose or poor contact on the ECM 21P 
(Black) connector. 

HONOAMATIC 
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24-12 

FAIFGA mod.l. only: Check for 10058 or poor 
contact on the alternator 5P (Natural) connector. 

Is there normal conditlonl 

NO - Loose or poor contact on the ECM 21 P 
(Black) connector and the alternator 5P 
(Natural) connector 

YES - GO TO STEP 2. 

FPA mod. ' only: Check for loose or poor con· 
tact on the EPS EeU 21P (Grav) A connector. 

Is there normal condition? 

NO - Loose or poor contact on the ECM 21 P 
(Black) connector and the EPS EeU 21P 
(Gray) A connector 

YES - GO TO STEP 2. 

2. Ground Cable Connection Inspection 

Check for loose or poor camact on the ground 
cable. 
Is the connection no,,",,17 

NO - loose or poor contact on the ground 
cable 

YES - GO TO STEP 3. 

3. Ignition Pulse Generator line Inspection/tEeM) 
Short Circuit Inspection 

FAIFGA model. only: 
Turn the Ignit ion switch OFF. 

Disconnect the ECM 21P !Black} connector and 
the alternator 5P (Natural) connector. 

Check for COnlinuity al the Bluelyellow wire 
between the main harness side connectors. 

I. th flre contInuIty' 

NO - Open In wire between the ECM and 
ignition pulse generator 

YES - GO TO STEP 4. 

>< >< 

'----- BulV ----@- BulV 



FPA model only: 

Disconnect the ECM 21P (Black) and EPS ECU 
21 P (Gray) A connectors. 

Check for Violetlwhite wire continuity between 
the wire harness side of the EPS ECU 21P (Gray) 
A connector and the ECM 33P (Black) connector. 

TOOL: 
Pin probe (Male) 07ZAJ-ROJA 110 

Is there continuity' 

NO - Open in wire between the ECM and 
ignition pulse generator 

YES - GO TO STEP 4. 

4. Ignition Pulse Generator Peak Voltage 
Inspection/line (EeM) Short Circuit Inspection 

FAIFGA models only: 
Inspect the ignition pulse generator peak voltage 
(page 20-5). 

Connection: Blue /yellow 1+) - Ground (-) 
Standard: 0.7 V minimum 

Is the voltage.s spBCifiBd7 

NO - Inspect the ignition pulse generator 
(page 11-9) 

YES - GO TO STEP 5. 

FPA model anI)': 

Check for VioleUwhite wire continutiy between 
the wire harness side of the EPS ECU 21P (Gray) 
connector and body ground. 

TOOL: 
Pin probe (Male) 07ZAJ-ROJA 110 

Is there continuity? 

NO - Short ci rcuit in the Violetlwhite wire 

YES - GO TO STEP 5. 

5. System Failure Reproduction 

Connect all connectors. 

Test-ride the veh icle under the fo llowing condi
lions: 

- Gearshift lever in D range 
- FAIFGA model. only: Mode select switch at 

ESP/1st 
- FPA model only: Auto/ESP switch at ESP 
- Driving for 2 seconds or more at over 3 mph 

of vehicle speed 

Is problem code 1 blink indicated? 

NO _. No problem (Temporary failure) 
• Erase the problem code (page 24-9) 

YES - Faulty ECM. After replacement, perform 
inilial setting procedure (page 24-6)_ 

HONDAMATIC 

EPS ECU 21P (GRAY) A CONNECTOR 

(Viewed from terminal side) 

V Violet/white 

Vi Oletlw~h:"~'~:+::;:;::=::::;~_---Qg 
r-' . V 

"\:' ,: . ',+-
/'. . ,. , . 

ECM 21 P BLACK CONNECTOR 

(Viewed from terminal side) 

ECM 21P (BLACK) CONNECTOR 
(Viewed from the terminal side) 

<±l 

~ :~D~ BuIV 7 e 
PEAK VOLTAGE ADA:TOR 

EPS ECU 21 P (GRAY) A CONNECTOR 

(Viewed from terminal side) 

= 
X 

X X 
IX X A iXJ 

V;OI'v:.: ! 
GEAR POSITION INDICATOR 
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" 
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PROBLEM CODE 2: VEHICLE SPEED 
SENSOR (VSS) SYSTEM 
1. Mechanical System Inspection 

Test-ride the vehicle with the gearshift lever in D ,---------------- -, 
range. GEARSHIFT LEVER / 

Is it possible to ride? >--__ -.( 
NO _ . Check the automatic transmISSion 

mechanical system (page 13-6) 
• Check the centrifugal clutch (page 

10·9 ) 

YES - GO TO STEP 2. 

2. Speedometer Indication Inspection 

Check the indication of the speedometer when ,-------
driving at a low speed. 

Is the indication accurate? 

NO 

YES 

- Perform the troubleshooting of meter! 
speed sensor (page 22-13) 

- GO TO STEP 3. 

3. VSS Connection Inspection 

Check for loose or poor contact on the ECM 21 P 
(Gray) connector. 

Check for loose or poor contact on the rear VSS 
3P (Yellow ) connector. 

'S the connection normal? 

NO - Loose or poor contact on the ECM 21P 
(Gray) connector and the rear VSS 3P 
(Yellow) connector 

YES - GO TO STEP 4. 

L 



Be careful nor 
10 bend the 

connector 
terminals. 

Be careful nor 

to bend the 
connector 
termmals 

4. Rear VSS Input line Inspection 

Turn the ignition switch ON. 
Measure the voltage between the wire harness 
side reaf VSS 3P (Yellow) connector terminal 
and ground. 

Connection: Black/orange (+J- Green/yellow H 

Does the battery voltage exist? 

NO - Open or short circuit in the Black! 
orange wire or Green/yellow wi re 

YES - GO TO STEP 5. 

5. Rear VSS line Inspection 

Check the Pink/green wire for continuity 
between the ECM 21 P (Gray) and rear VSS 3P 
(Yel low) connecto r terminals. 

Is there continuity? 

NO - Open circuit in the Pink/green wire 
between the ECM connector and rear 
VSS connector 

YES - GO TO STEP 6. 

6. Rear VSS Line Short Circuit Inspection 

Check the Pink/green wire for continuity 
between the ECM 21P (Gray) connector terminal 
and ground. 
Check the Pink wi re for continuity between the 
rear VSS side 3P (Yellow) connector terminal 
and ground. 

Is there continuity? 

YES _. Short circuit in the Pink/green wire 
between the ECM connector and rear 
VSS connector 

• Short circuit in the Pink wire at the 
rear VSS 

NO - GO TO STEP 7. 

1. Rear VSS Mechanical Inspection 

Check the rear VSS for correct installation. 
Remove the rear VSS (page 23-11), and check for 
any object on the sensor tip or ring gear surface, 
also check for damage on the sensor tip. 

Is it installed certainly? 

NO - Clean the rear VSS and ring gear, cor-
rectly install the rear VSS, or replace the 
rear VSS 

YES - GO TO STEP 8. 

HONDAMATIC 

REAR VSS CONNECTOR 
(Viewed from the terminal side) 
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8. System Failure Reproduction 

Connect all connectors. 

Test-drive the vehicle under the following condi
tions: 

- Gearshift lever in 0 range 
Mode select switch at ESP/1st 
Driving for 2 seconds or more at over 7 mph 
of vehicle speed 

Is problem code 2 indicated? 

NO _ . No problem (Temporary failure) 
• Erase the problem code (page 24-9) 

YES - Faulty ECM - After replacement, per
form initial setting procedure (page 24-
6) 

PROBLEM CODE 3: GEAR POSITION 
SWITCH SYSTEM 
1. Gear Position Switch Connection Inspection 

Check for loose or poor contact on the ECM 21 P 
(Gray) connector. 

Check for loose or poor contact on the junction 
box. 

Is the connection normal? 

NO - Loose or poor contact on the ECM 21P 
(G ray) connector and the junction box 

YES - GO TO STEP 2. 

GEAR POSITION INDICATOR 

\ 
,-- --, 
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2. Gear Position Switch line Inspection 1 

Check for continui ty between each gear position 
switch wire terminal of the ECM connector and 
ground. 

;;:&: =..,..""'""" w ,- "'" 
, .. , • • 

DRIVE 

• • , 

NEUTAAl • " " 
REVERSE 

" " " 
Is there normal continuity? 

NO - GO TO STEP 3. 

YES - GO TO STEP 4. 

G, 

• 

• 

" 

.. -
3. Gear Position Switch line Inspection 2 

G", 

• 

Check for continuity between each terminal of 
the switch side 4P connector and ground. 

;;:&: ,~ 

~ 
w ,- ''''' G, G", 

, .. -, • , • 
DRIVE 

• • • , 
NEUTRAL , 

" " " 
REVERSE 

" " " " 
Is there normal continuity? 

NO - . Faulty gear position switch 
• Open or short circui t in engine sub

harness 

YES _ . Open or short circuit in wire between 
the ECM and junction box connector 

• Open or short circuit in w i re between 
the junction box and switch 4P con
nector 

4. Syste m Failure Reproduction 

Connect all connectors. 

Turn the ignition switch ON. 

Check the gear position indicator. 

Is problem code 3 indicated? 

NO _ . No problem (Temporary failure l 
• Erase the problem code 

YES - Faulty ECM - After replacement, per
form initial setting procedure 

HONDAMATIC 

GEAR POSITION INDICATOR 
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PROBLEM CODE 4: THROTILE 
POSITION (TP) SENSOR SYSTEM 
1. TP Sensor Connection Inspection 

Check for loose or poor contact on the ECM 21 P 
(Gray) connector. 

Check for loose or poor contact on the TP sensor 
3P (Black) connector. 

Is there normal condition? 

NO - Loose or poor contact on the ECM 21 P 
(Gray) connector and the TP sensor 3P 
(Black) connector 

YES - GO TO STEP 2. 

2. TP Sensor Resistance Inspection 1 

Measure the resistance at the TP sensor termi
nals of the sensor side. 

Connection: Black/ red (+J - Green/vellow H 

Is the resistance within 4.0 - 6.0 kfl(20"CI68"F)7 

NO - Faulty TP sensor, perform initial setting 
procedure after replacement (page 24-
61 

YES - GO TO STEP 3. 

3. TP Sensor Resistance Inspection 2 

Check that the resistance at the sensor terminals 
varies with the throttle position while operating 
the throttle lever. 

Connection: Yellow/ black (+) - Green / vellow H 
Standard : FullV close to FullV open 

0.5 to 4.0 - 6.0 kO(20°C/60Q F) 

Is there normal condition and standard resis
tance? 

NO - GO TO STEP 4. 

YES - GO TO STEP 5. 

Y/SI 

GfY 
Q 



4. TP Sensor Installation Condition 

Check installation condition of the TP sensor 
(page 24~40). 

Is it installed certainly? 

NO - Install properly or replace the faulty part 

YES - Faulty TP sensor - After replacement, 
perform initial setting procedure 

5. TP Sensor Input Voltage In spection 

Turn the ignition switch ON. 
Measure the voltage between the wire harness 
side connector terminal. 

Connection: Black/red (+) - Green/yellow (-) 

Is the voltage within 4.7 - 5.3 V7 

NO - GO TO STEP 6. 

YES - GO TO STEP 7. 

6. TP Sensor Line Inspection 1 

Turn the ignition switch OFF. 

Disconnect the ECM 21 P (Gray) connector and 
the TP sensor 3P (Black) connector. 

Check for continuity at the 81ackJred wire and 
Green/yellow wire between the ECM connector 
and sensor connector. 

Is there con tinuity? 

NO - Open in wire between the ECM and TP 
sensor 

YES - Faulty ECM - After replacement, per
form initial setting procedure (page 24-
6) 

7. TP Sensor line Inspection 2 

HONDAMATIC 

Q 
GfY BIIA 

~~ 
"'" 

GiY, ,BIIR , 
I' 

-

Turn the ignition switch OFF. ;::::::;, 

Disconnect the ECM 21 P (Gray) connector and 
the TP sensor 3P (Black) connector. 

Check for continuity on the Yellowlb lack wire 
between the ECM connector and sensor connec
tor. 

Is there continuity? 

NO - Open in wi re between the ECM and TP 
sensor 

YES - GO TO STEP 8. 

VIBI 

~ 
VIBI 

db 
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8. Syst em Failure Reproduction 

Connect all connectors. 

Turn the ignition switch ON. 

Check the gear position indicator. 

Is problem code 4 indicated? 

NO _ . No problem (Temporary failure) 
• Erase the problem code (page 24·9) 

YES - Faulty ECM - After replacement, per
form initial setting procedure (page 24-
6) 

PROBLEM CODE 5: ANGLE SENSOR 
SYSTEM (MOTOR LOCK) 
1. Angle Sensor Connection Inspection 

Check for loose or poor contact on the ECM 21 P 
(Gray) and 5P (Black) connecto rs. 

Check for loose or poor contact on the angle sen
sor 3P connector. 

Check for loose or poor contact on the control 
motor 2P (Natural) connector. 

Is the connection normal? 

NO - Loose or poor contact on the ECM con-
nectors, the angle sensor 3P (Black) 
connector and the control motor 2P 
(Natural) connector 

YES - GO TO STEP 2. 

GEAR POSITION INDICATOR 
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2. Initial Setting Procedure 

Perform initial setting procedure (page 24-6), 

Is initial setting procedure completed? 

NO - GO TO STEP 4. 

YES - GO TO STEP 3. 

3. ESP Shift Switch Operation Inspection 

HONDAMATIC 

With the engine running , put the gearshift lever ,-------------------, 
in the 0 range and the mode select switch ESP, 
and operate the shift switches to shift to each 
speed range 1st through 5th. 

Is it possible to operate? 

NO - GO TO STEP 4. 

YES _. No problem (Temporary failure) 
• Erase the failure code (page 24-9) 

4. Control Motor Power Input Line Inspection 

Turn the ignition switch OFF. 

Disconnect the ECM 5P (Black ) connector. 

Measure the voltage between the wire harness 
side connector terminal. 
Connection; Red/yellow (+1 - Ground (-) 

Does the battery voltage exist? 

NO _ . Blown control motor fuse (30A) . 
• Open in wire between the ECM and 

the battery 

YES - GO TO STEP 5. 

5. Control Motor Ground Line Inspection 

Turn the ignition switch OFF. 

Disconnect the ECM 5P (Black) connector, 

Check for continuity between the wire harness 
side connector terminal. 

Connection: Green (+) - Ground H 

Is there continuity? 

NO - Open in wire between the ECM and 
ground 

YES - GO TO STEP 6. 

UP 

DOWN 
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Be ex/remely 
careful nor /0 

diS/Off or apply 
any force to the 

grammetor 
water may enter 

the control 
mowr. 

Do nor usea 
thin wire 

because a large 
amount of 

current flows 
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6. Control Motor line Inspection 

Disconnect the ECM 5P (Black) connector and 
the control motor 2P (Natural ) connector. 

Check for continuity on the Green/red wire and 
the Orange wi re between the ECM connector 
and main harness side motor connector. 

Is there continuity? 

NO - Open in wire between the ECM and the 
control motor 

YES - GO TO STEP 7. 

7. Control Motor Circuit Inspection 

Disconnect the control motor 2P (Natural) con
nector. 

Check for continuity between the motor side 
connector terminals. 

Is there continuity? 

NO - Faulty control motor 

YES - GO TO STEP 8. 

8. Control Motor Inspection 

Remove the control motor from the crankcase 
(page 24-43). 

,--- G/R -@--- G/R 

~ o--@--o 

G 

o 

Connect the battery directly to the control motor , ---------------------, 
side connector terminal and check whether the 
control motor rotates. 

Does the control motor rotate? 

NO - Faulty control motor 

YES - GO TO STEP 9. 

-~-,o-EB 



9. Automat ic Transmission Operation Inspection 

Disconnect the angle sensor 3P (Black) connec
tor. 

Measure the resis tance at the angle sensor con
nector with the sensor installed in the crankcase. 

Connection : Yellow/blue (+) - Green/yell ow H 

Check angle sensor resistance and turn the 
reduction gear in the direction as follows: 

- 0.8 kO or below (locked at lower side): Turn 
counterclockwise 

- 1,2 kG or more (locked at high side) : Turn 
clockwise 

Remove the control motor (page 24.43). 
If the ball nut locks up, try to rotate the motor 
shaft joint in the crankcase to move the ball nut . 

• The ball nut of the automatic transmission 
unit can strike the shaft end and lock up. This 
is just a temporary symptom. In this case, be 
sure that the motor shaft joint turns smoothly 
after releasing it and recheck the indicator 
blinking after erasing the problem code. 

Is it possible to turn freely? 

YES - GO TO STEP 10. 

ND - Fau lty automatic transmission unit 

10. Angle Sensor Resistance Inspect ion 1 

Turn the ignition switch OFF. 

Disconnect the ECM 21 P (Gray) connector. 

Measure the angle sensor resistance at the ECM 
21 P (Gray) connector (page 24-41) . 

Connection : Blacklred (+J - Green/ yellow (-) 

Is the resistance within 1.6 - 2.4 kil(2 0 °CI68 °F)? 

NO -GOTOSTEP11 . 

YES - GO TO STEP 12. 

HONDAMATIC 
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11 . Angle Sensor line Inspection 1 

Disconnect the ECM 21 P (Gray) connector and 
the angle sensor 3P (Black) connector. 

Check for continuity on the Black/red wire and 
the Greenlyellow wire between the ECM connec
tor and main harness side angle sensor connec
tor. 

Is theTe continuity? 

NO - Open in wire between the ECM and the 
angle sensor 

YES - Faulty angle sensor - After replace
ment, perform initial setting procedure 
(page 24-6) 

12. Angle Sensor line Inspection 2 

Disconnect the ECM 21 P (Gray) connector and 
the angle sensor 3P (Black) connector. 

Check for continuity on the Yellow/blue wire 
between the ECM connector and main harness 
side angle sensor connector. 

Is there continuity? 

NO - Open in wire between the ECM and the 
angle sensor 

YES - GO TO STEP 13. 

13. Angle Sensor Input Voltage Inspection 

Turn the ignition switch ON. 
Measure the voltage between the wire harness 
side connector termi nal. 

Connection: Blacklred (+) - Green/ yellow H 

Is the lIoltage within 4.7 - 5.3 V7 

NO - Faulty ECM - After replacement, per-
form initial setting procedu re (page 24-
6) 

YES - GO TO STEP 14. 

14. Angle Sensor Resistance Inspection 2 

Remove the angle sensor (page 24-42). 
Check that the resistance at the angle sensor ter
minal va ries while turning the sensor joint. 

Connection: Yellow/ blue (+) - Green/ yellow H 
Standard: 0 to 1.6 - 2.4 kn(20~ C/60~ F) 

Is there normal condition and standard resis
tance7 

NO - Faulty angle sensor - After replace-
ment, perform initial setting procedure. 

YES - Faulty ECM - After replacement, per
form initial setting procedure. 
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PROBLEM CODE 6: ANGLE SENSOR 
SYSTEM IAUTOMATIC TRANSMIS
SION SWASH PLATE ANGLE) 
1. Angle Sensor Connection Inspection 

Check for loose or poor contact on the ECM 21P 
(Gray) connector. 

Check for loose or poor contact on the angle sen
sor 3P (Black) connector. 

Is there normal condition? 

NO - loose or poor contact on the ECM con-
nector and the angle sensor connector 

YES - GO TO STEP 2. 

2. Angle Sensor Resistance Inspection 1 

Turn the ignition switch OFF. 

Disconnect the ECM 21P (Gray) connector. 

Measure the angle sensor resistance at the ECM 
21P (G ray ) connector. 

Connection: Blacklred 1+1 - Green /yellowl- ) 

Is the r8sistance within 1.6 - 2.4 kfJ(20 aCI68 °F}? 

NO - GO TO STEP 3. 

YES - GO TO STEP 4. 

HONDAMATIC 

G~ = 

Q 
SI/A 

24-25 



HONDAMATIC 

24-26 

3. Angle Sensor line Inspection 1 

Disconnect the ECM 21 P (Gray) connector and 
the angle sensor 3P (Black) connector. 

Check for continuity on the Black/Red wire and 
the GreenIYeliow wire between the ECM connec
tor and main harness side angle senSor connec
tor. 

Is there continuity? 

NO - Open circuit in wire between the ECM 
and angle sensor 

YES - Faulty angle sensor - After replace
ment, perform initial setting procedure 
(page 24-6) 

4. Angle Sensor line Inspection 2 

Disconnect the ECM 21 P (Gray) connector and 
the angle sensor 3P (Black) connector. 

Check for continuity on the Yellow/blue wire 
between the ECM connector and main harness 
side angle sensor connector. 

Is there continuity? 

NO - Open in wire between the ECM and 
angle sensor 

YES - GO TO STEP 5. 

5. Angle Sensor Input Voltage Inspection 

Measure the voltage between the wire harness 
side connector terminal. 

Connection: Black/ red !+) - Green /yellow H 

Is the voltage within 4.7 - 5.3 V7 

NO - Faulty ECM - After replacement, per-
form initial setting procedure (page 24· 
6) 

YES - GO TO STEP 6. 

6. Angle Sensor Installation Condition 

Check installation condition of the angle sensor 
(page 24-41). 

Is it instaffed correctly? 

NO - Install properly (page 24-42) or replace 
the faulty part 

YES - GO TO STEP 7. 

~ 
GN BI/R 

~~ 
GN BI/R 

= I 

I 1. 1. 11 

I I I J I 

Y/Bu 

~ 
Y/Bu 

c:fb 



7. Angle Sensor Resistance Ins pection 2 

Remove the angle sensor (page 24-41 ). 

Check that the resistance at the angle sensor ter
minal varies while turning the sensor joint. 

Connection: Yellow/blue (+1- Green/ yellow f-) 
Standard: 0 to 1.6 - 2.4 kn(20° C/60~ F) 

Is there normal condition and standard resis
tance? 

No - Faulty angle sensor - After replace-
ment, perform initial setting procedure 
(page 24-6) 

YES - GO TO STEP 8, 

8. System Failure Reproduction 

HONDAMATIC 

JOINT 

Install the angle sensor and connect all connec- ,-----
tors. GEAR POSITION INDICATOR 

Turn the ignition switch ON. 

Check the gear position indicator. 

Is the problem code blink indicated? 

NO _ . No problem (Temporary failure) 
• Erase the failure code (page 24-9) 

YES - Faulty ECM - After replacement, per
form initial setting procedure. 

PROBLEM CODE 7: ESP SHIFT SWITCH 
SYSTEM 
1. ESP Shift Switch Connection Inspection 

Check for loose or poor contact on the ECM 21P 
(Black) connector. 

\ 
r@j)@ r- I 
@® 
@ 
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Check for loose or poor contact on the handlebar 
switch lOP !Green) connector. 
Check for loose or poor contact on the handlebar 
switch 14P (Green) connector. 

Is the connection normal? 

NO - Loose or poor contact on the ECM 21 P 
(Black) connector and the handlebar 
switch lOP (Green) connector 

YES - GO TO STEP 2. 

2. ESP Shift Switch line Inspection (ECM s ide) 

Check for continuity at the ECM 21P (Black) con
nector terminals in each shift switch position 
(page 24·38). 

~r WhiteJ Black! while! Black! 
Position blue "d yellow "d 

U, 
Free 

Dow" 
L _________ , 

Is there normal continuityl 

No - GO TO STEP 3. 

YES - GO TO STEP 5. 

3. ESP Shift Switch Condition Inspection 

Remove the handlebar switch (page 14-7). 

Check for waler, mud and other foreign material 
inside the switch. 

Is the condition normal? 

NO - Clean inside the switch 

YES - GO TO STEP 4. 

UP 

DOWN 



'05, '(16 

After '06 

4. ESP Shift Switch Inspection (Handlebar switch 
side ) 

Check for continuity at the switch side lOP 
(Green) connector in the same manner as the 
STEP 2 (page 24-28), 
Check for continuity at the switch side 14P 
(Green) connector in the same manner as the 
STEP 2 (page 24-28). 

Is there normal continuity? 

No - Faulty handlebar switch (shift switch) 

YES - Open or short circuit in wire between 
the ECM and the shift switch 

5. System Failure Reproduction 

Connect all connectors. 

Turn the ignition switch ON. 

Check the gear position indicator. 

Is problem code 7 indicated? 

NO _ . No problem (Temporary failure) 
• Erase the failure code 

YES - Faulty ECM - After replacement, per
form initial setting procedure . 

PROBLEM CODE 8: ECM EEPROM 
(WRITING/READOUT CIRCUIT) 
1. Initial Setting Procedure 

Perform initial setting procedure (page 24-6). 

Turn the ignition switch OFF and ON. 

Check the gear position indicator. 

Is the problem code blink indicated? 

NO _ . No problem (Temporary fai lure) 
• Erase the failure code 

YES - Faulty ECM - After replacement, per
form initial setting procedure. 

HONDAMATIC 
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PROBLEM CODE 9.10. 12: ECM VOLT
AGE CONVERTER CIRCUIT. ECM FAIL
SAFE RELAY CIRCUIT. ECM CPU 
1. System Failure Reproduction 

Turn the ignition switch OFF and ON. 

Check the gear posit ion indicator. 

Is II problem code indicated? 

NO _ . No problem (Temporary failure) 
• Erase the failure code (page 24-9) 

YES - GO TO STEP 2. 

2. Retrieval of Problem Code 

Retrieve the problem code again and check 
(page 24·9) . 

Is II problem code indicated? 

NO - Perform the necessary diagnostic trou-
bleshooting of the output problem code 

YES - Faulty ECM - After replacement, per
form initial setting procedure (page 24-
6) 

PROBLEM CODE 11: ECM MOTOR 
DRIVER CIRCUIT 
1. ECM fControl Motor Connection Inspection 

Check for loose or poor contact on the ECM 5P 
(Black) connector. 

Check for loose or poor contact on the control 
motor 2P (Natural) connector. 

Is the connection normal? 

NO - Loose or poor contact on the ECM con-
nector and the control motor connector 

YES - GO TO STEP 2. 

GEAR POSITION INDICATOR 
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2. Control Motor Power Input line Inspection 

Turn the ignition switch OFF. 

Disconnect the EeM 5P (Black) connector. 

Turn the ignition switch ON. 

Measure the voltage between the wi re harness 
side connector terminal and ground. 

Connection: Red/yellow (+1- Ground H 

Is the voltage llV or above? 

NO - Open in wire between the EeM and the 
battery 

YES - GO TO STEP 3. 

3. Control Motor Ground line Inspection 

Disconnect the EeM 5P (Black) connector . 

Check for continu ity between the wire harness 
side connector terminal and ground. 

Connection : Green (+) - Ground 1-1 

Is there continuity? 

NO - Open in wire between the EeM and 
ground 

YES - GO TO STEP 4. 

4. Control Motor line Inspection 

Disconnect the EeM 5P (Black) connector and 
the control motor 2P (Natural) connector. 

Check for conti nuity on the Green/red wire and 
the Orange wire between the ECM connecto r 
and main harness side motor connector . 

Is there continuity? 

NO 

YES 

- Open ci rcu it in wi re 
and contro l motor 

- GO TO STEP 5. 

between the ECM 

5. Control Motor Circuit Inspection 

Disconnect the control motor 2P (Natural) con
nector. 

Check fo r cont inuity between the motor side 
connector termina ls. 

Is there continuity? 

NO - Faulty control motor 

YES - GO TO STE P 6. 

HONDAMATIC 
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6. System Failure Reproduction 

Connect all connectors. 

Turn the ignition switch ON. 

Check the gear position indicator. 

'S problem code 12 indicated? 

NO _ . No problem (Temporary failure) 
• Erase the failure code (page 24-9) 

YES - Faulty ECM - After replacement, per
form initial setting procedure (page 24-
6) 

PROBLEM CODE 13: MODE SELECT 
SWITCH SYSTEM (01, 02 AND ESP) 
, . Mode Select Switch Connection Inspection 

Check for loose or poor contact on the ECM 21 P 
(Black) connector. 

Check for loose or poor contact on the mode 
select switch 4P (Black) connector. 

Is the connection normal? 

NO - Loose or poor contact on the ECM con-
nector and the mode select switch con
nector 

YES - GO TO STEP 2. 

GEAR POSITION INDICATOR 
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2. Mode Select Switch line Inspection 

Turn the ignition switch OFF. 
Oisconnect the ECM 21 P (Black) connector 
Check for continuity ECM 21P (Slack ) connector 
terminals of the wire harness side with the mode 
select switch in each mode position 

~r Orange Blue! 
Position orange 

01 

02 

ESP 

Is there normal continuity? 

NO - GO TO STEP 3. 

YES - GO TO STEP 4. 

Bradd Green 
green 

3. Mode select Switch In spection (Handlebar 
switch side) 

Disconnect the 4P (Black) connector. 
Check for continuity at the mode select switch 
side 4P (Black) connector in the same manner as 
the STEP 2 (page 24-33) 

~r Orange Blue! Siadt! Green 
Position blact: green 

01 

02 
-0 

ESP 

Is there normal continuity? 

NO - Faulty mode select switch 

YES - Open or short ci rcuit in wire between 
the ECM and the mode select switch 

4. System Failure Reproduction 

Connect all connectors. 

Turn the ignition switch ON. 

Check the gear posit ion indicator. 

Is problem code 13 indicated? 

NO _ . No problem (Temporary failure) 
• Erase the failure code (page 24·9) 

YES - Faulty ECM - After replacement, perform 
initial setting procedure (page 24-6) 

HONDAMATIC 
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PROBLEM INDICATED (MODE 1), BUT 
NO CODE IS RETRIEVABLE 
Gear position indicator blinks indicating a problem, 
but the problem code is not displayed by the 
retrieval procedu re: 

1. Automatic Transmission Inspection 

Check the automatic transmission shift perfo r
mance. 

Note the position of the mode select switch at 
the time the 8utomatic transmission does not 
shift. 

"01 " or "D2"-Perform troubleshooting of prob
lem code 3 (gear position switch sys
t8m) (page 24-16). 

" ESP" - GO TO STEP 2. 

2. System Failure Reproduction 

Turn the ignition switch ON. 

Check the gear position indicator. 

Is there the gear position (D, L. N, RJ indication? 

NO - Perform troubleshooting of problem 
code 3 (gear posit ion switch system) 
(page 24-16) 

YES - Perform troubleshooting of problem 
code 7 (ESP shift switch system) (page 
24-27) 

PROBLEM NOT DETECTED BY ECM 
Gear position indicator does not blink to notify a 
problem and the problem and the problem code is 
not recorded: Faulty gear position indicator and/or 
drive mode indicator (No indication/Stuck indica
tion/Incorrect indication) 

• See page 22-13 for the meter function problems 
(except for the gear position indicator and drive 
mode indicator). 

1. Meter Connection Inspection 

Check for loose or poor contact on the ECM 21 P 
(Gray) connector. 

'05-'08 model shown 
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ES 
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Check for loose or poor con tact on the combina
tion meter 14P (G ray) connector, gear position 
switch 4P (Natural) connector and mode select 
switch 4P (Black) connector. 

Is the INDICA TOR MODE 1 blink indicated? 

NO - Loose or poor contact on the ECM con-
nector, combination meter connector, 
the gear position switch connector and 
the mode select switch connector 

YES - GO TO STEP 2. 

2. Gear Position Switch line Inspection 1 

Check for continuity between each gear position 
switch wire terminal of the ECM connecto r and 
ground . 

~ ~~ ' u, W ,- "'" -,~ 

,~ , • • 
DRIVE 

• • • 
NEUTltAl .. -• .. 
REVER SE 

" " .. 
Is there normal continuity? 

NO - GO TO STEP 3. 

YES - GO TO STEP 4. 

" 
• 

• 
.. 
.. 

3. Gear Position Switch Line Inspection 2 

'" 

-

Check for continuity between each terminal of 
the switch side 4P connector and ground. 

~ ~, w ,- '.' G, '" ~-
,~ , • • • 

DRIVE 

• • , • 
NEUTRAL 

• .. " " 
REVERSE 

" " .. .. 
15 there normal continuity? 

NO _ . Faulty gear position switch 
• Open o r short circuit in engine sub

harness 

YES - . Open or short circuit in wire between 
the ECM and junction box connector. 

• Open or short circuit in wire between 
the junction box and switch 4P con
nector. 

HONDAMATIC 
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4. Mode Select Switch Line Inspection 

Turn the ignition switch OFF. 
Disconnect the ECM 21P (Black) con nector 
Check for continuity ECM 21P (Black) connector 
terminals of the wire harness side with the mode 
select switch in each mode position. 

~r Orange Bluel Black! Green 
Position blade: green 

01 

02 

(> 

ESP 

Is there normal continuity? 

NO - Replace the mode select switch 

YES - GO TO STEP 4. 

5. Mode Select Switch line Inspection !Handlebar 
switch side) 

Check for continuity at the switch side 4P (Black) 
connector in the same manner as the STEP 4 
(page 24-36). 

Is there continuity? 

NO - Faulty mode select switch 

YES - Open or short circuit in wire between 
the ECM and the mode select switch 

6. Met er Line Inspection 

Turn the ignit ion switch OFF. 

Disconnect the ECM 21 P (Gray) connector, com
bination meter 4P (Yellow) con nector and the 
combinat ion meter 14P (G ray) connector. 

Check for continuity on each wire between the 
ECM connector and main harness side meter 
connector in the same wire color terminals. 

Is there continuity? 

NO - Open in wire between the ECM and 
combination meter 

YES - GO TO STEP 7. 

'05-'08 model shown 



7. Meter Line Short Circuit Inspection 

Connect the ECM 21 P (Gray) connector. 

Put the gear shih lever in the D range and the 
mode select switch al ESP. 

Turn the ignition switch ON. 

Check for continuity between each of the wire 
terminals of main harness side combination 
meter 4P (Yellow) and 14P (Gray) connector and 
the frame ground. 

Is there continuity at the Blue wire and Light 
blue wire only? 

NO - Faulty combination meter 

YES - Faulty ECM - After replacement, per
form initial setting procedure (page 24-
6) 

GEAR POSITION SWITCH 
INSPECTION 
Turn the ignition switch OFF. 

Disconnect the ECM 21 P (Gray) connector. 

Check for continuity between each gear position 
switch wire terminal of the ECM connector and 
ground. 
There should be continuity only at the terminals that 
correspond to the gear positions shown below, and 
there should be no continuity at the other terminals. 
You must test each of four wires in each gear posi
tion. Therefore, you need to make 16 tests, between 
each gear position switch wire terminal and ground. 

I~ ~. w ~ "'" G, G," 
~ 

cow , , , • 
DRIVE • • • • , • 

NEUTRAL .. - -• " " 
REVERSE 

" " " " 
If the continuity is abnormal, disconnect the gear 
position switch 4P (Natural) connector, and check 
for continuity between each terminal of the switch 
side 4P connector and ground in the same manner 
as the prev ious step . 

• If the continuity at the ECM is abnormal and con
tinuity at the 4P connector is normal, check for 
open or short circuit, or loose or poor connector 
contact . 

• If the both continuities are abnormal, replace the 
gear position switch . 

HONDAMATIC 

G 
VIO 

BulW 
P/Bu 

t Bu 

1 
Lb 

1 

24-37 



HONDAMATIC 

REPLACEMENT 
Shift the sub· transmission into neutral. 
Remove the two bolts and gear position switch from 
the crankcase cover. 
Remove the D-ring. 

Coat a new O-ring with engine oil and install it onto 
a new gear position switch. 
Align the long end of the switch pin with the "N" 
mark. 
Install the gear position switch by aligning the 
switch pin with the slot in the crankcase cover being 
careful not to damage the switch pin. 
Install the bolts and tighten them. 

ESP SHIFT SWITCH 
• The automatic transmission can shift and the 

meter indicates the shift posit ion (1 through 5) 
with the following conditions: 
- Mode select switch at ESP (Electric Shift Pro

gram) 
- Gearshift lever (Sub-transmission) in 0 range 
- Engine is running 

INSPECTION 
Turn the ignition switch OFF. 

Disconnect the ECM 21P (Black) connector. 

Check for continuity between the ECM connector 
terminals in each switch position. 

Continuity should exist between the color coded 
wires as follows: 

~ 
White1 BlacIJ white1 Black! 

Position blue "d yellow "d 

Up 

Free 

Down 

'05. '06. If the continuity is abnormal, remove the handlebar 
switch 10P (Green) connector from the frame and 
disconnect it. 

After '06.' If the continuity is abnormal, remove the handlebar 
switch 14P (Green) connector from the frame and 
disconnect it. 

24-38 

Perform the inspection at the lOP (Green) connector 
in the same manner as the previous step. 

• If the continuity at the EeM is abnormal and con
tinuity at the lOP (Green) connector is normal, 
check for an open or short circuit, or loose or 
poor connector contact. 

• If the both continuities are abnormal. replace the 
handlebar switch (shift switch) (page 14-7). 



MODE SELECT SWITCH ('05-'08 only) 
INSPECTION 
Turn the ignition switch OFF. 

Disconnect the ECM 21 P (Black) connector. 

Check for continuity between the ECM connector 
terminals in each switch position . 

Continuity should exist between the color coded 
wires as follows: 

~r Orange Bluel 81ackJ Green 
Position blado:: green 

01 

01 

ESP 

If the continuity is abnormal, disconnect the mode 
select switch 4P (Black) connector, and perform the 
inspection at the 4P (Black) connector in the same 
manner as the previous step . 

• If the continuity at the ECM is abnormal and con
tinuity at the 4P connector is normal. check for an 
open or short circuit, or loose or poor connector 
contact . 

• If the both continuities are abnormal, replace the 
mode select switch. 

REPLACEMENT 
Remove the handlebar cover (page 14-7). 

Remove the screw. 

Remove the mode select switch from the cover 
while pushing in the stoppers. 

Install the new switch by aligning the locating tab 
with the groove in the cover. 

Install and tighten the screw. 

HONDAMATIC 
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THROTTLE POSITION (TP) SENSOR 
REMOVAL/ INSTALLATION 
NOTE: 
• Do not loosen the throttle position sensor anach

ing shear bolts unless the throttle position sen
sor requires replacement. It may cause the 
sensor to move oul of position. For sensor 
replacement, see page 24-40. 

Remove the fuel tank cover (page 2-6), 

Disconnect the throttle position sensor connector. 
Remove the two sensor bracket screws, and TP sen
sor and bracket as an assembly. 

Install a new O-ring onto the carburetor body, 

Improper Install a new TP sensor assembly by aligning the 
mstallanon can tabs of the sensor with the flat of the shaft as 

cause damage to shown. 
the TP sensor Install the screws and tighten them. 

Connect the sensor 3P connector. 

Install the removed parts in the reverse order of 
removal. 

REPLACEMENT 
Remove the fuel tank cover (page 2·6). 

Remove the two sensor shear bolts and TP sensor. 

Install a new a-ring onto the sensor bracket groove. 

Improper Install the TP sensor by aligning the tabs of the sen· 
insrallatlOn can sor with the flat of the shaft as shown. 

cause damage ro 
the TP sensor 

24-40 

Loosely install the new shear bolts. 

:It O-RING ____ ~Q 

Align 



Check the engine idle speed and adjust it if neces
sary (page 3-15), 

Adjust the TP sensor position so that the resistance 
between terminals A and 8 IS 580 - 620 D, and 
lighten the shear bolts until the bolt heads break off. 

Connect the TP sensor connector. 
Perform the initial setting procedure (page 24-6). 

Install the removed parts in the reverse order of I~i.::~~~:::~ 
removal. ~ 

ANGLE SENSOR 
INSPECTION 
SENSOR RESISTANCE 

Turn the ignit ion switch OFF. 

Disconnecl lhe angle sensor 3P connector. 

Measure the resistance at the angle sensor 3P con
nector . 

Connection : Black/ red (+) - Greenl Veliow H 
Standard: 1.6 - 2.4 kO (20° C/ 68" F) 

Clean around the sensor base with compressed air 
before removing the angle sensor. 

Remove the two socket bolts and angle sensorl 
brackel assembly. 

HONDAMATIC 

Check that the resistance at the angle sensor lermi · ~~~~~~~~~~~~~~~~~~~~ 
nal varies whi le turning the sensor joint. 

The resislance should change smoolhly as follows. 

Connection: Yellow/ blue 1+1- Green/ yellow H 
Standa rd : 0 to 1.6 - 2.4 kn (20~ C/60° F ) 
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wa ler. oIl ercl to 
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the sensor shaft 
and sensor JOmt 
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REPLACEMENT 
Remove the leh engine side cover (page 10-5), 

Clean around the sensor base with compressed air 
before remolling the angle sensor. 

Disconnect the sensor 3P connector. 

Remove the two bolts, washers and angle sensor 
from the crankcase. 

Install a new O-ring onto a new angle sensor. 

Clean the sensor shaft, sensor joint and crankcase 
base cavity, and be sure that no foreign material is 
allowed. 

Align the tabs of the sensor with the flat of the sen
sor joint and set the angle sensor onto the crank
case in the position as shown. 

SENSOR PRELOAD 

Turn the sensor clockwise to align the bolt holes in 
the sensor bracket with the bolt holes in crankcase. 

Apply locking agent to the threads of the sensor 
bolts. 
Install the washers and bolts, then tighten them. 

TORQUE: 6 N 'm (0.6 kgf·m. 4.3 Ibf.tt) 

Connect the sensor 3P (Black) connector. 
Perform the initial setting procedure if the angle 
sensor is replaced (page 24.6). 

Install the removed parts in the reverse order of 
removal. 

ANGlESENSOR ~~~==~~--------

-



CONTROL MOTOR 
REMOVALfINSTALLA TION 
Remove the inner fender (page 2·9). 

Disconnect the control motor 2P (Natural ) connec
tor. 

Remove the left engine side cover (page 10-5). 

Remove the two mounting boils and control motor. 

Coat a new O-r ing wi t h engine oil and install it into 
the control motor groove. 
Apply molybdenum oil solution to the motor shaft 
splines and install the control motor into the front 
crankcase cover by aligning the boll holes. 

Install the mounting bolts and lighten them. 

HONDAMATIC 
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Do not fort}6! to Route the motor and angle sensor wires properly 

securelhe w,r8S (page '·24) and connect the mOlor 2P (Natural) can
WIth the clamp nector. 

Install the removed parts in the reverse order of 
removal. 

ENGINE CONTROL MODULE (ECM) 
REMOVALIINSTALLA TION 
Remove the front fender (page 2-11). 

24-44 

Disconnect the ECM 21P (Black), 21P (Gray) and 5P 
(Black) connectors. 
Remove the ECM/holder from the stay. 

Installation is in the reverse order of removal. 
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ELECTRIC POWER STEERING (EPS) 

COMPONENT LOCATION 

ENGINE CONTROL 
MODULE (ECM) 

DATA LINK CONNECTOR (OLe) 

25-2 
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ELECTRIC POWER STEERING (EPS) 
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C2 Cl 82 

M- e, 

EPS ECU 
M_ B2 

PG C2 

61 (13)(16) 
(17)(18) 
(33) (35) 

A14 A7 

Bl A21 

• 

R ~EPS 
MOTOR 

8(13)(14) 
(18) (21) 

A 

Al A8 

'15 
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ELECTRIC POWER STEERING (EPS) 

EPS CONNECTOR LOCATION 

25-4 

FRONT CONNECTOR LOCATIONS 

Note 1: Remove the front fender. 
Note 2: Remove the right inner fender. 
Note 3: Remove the left inner fender. 

ECM 21P GREY 
CONNECTOR (NOle 1) 

· . I . 

'/ 
'. j , 

"-· , , , • ¥ 

· . 
ECM 21P BLACK 
CONNECTOR (Nole 1) 

~ 

, 

EPS ECU 2P BROWN 
C CONNECTOR (Nota 2) 

EPS ECU 2P GRAY 
8 CONNECTOR (Note 2) 

o 

METER 4P GREEN 

CONNECTOR (Note 1) 

METER 14P GRAY 

~:.-ri\'- CONNECTOR (Note 1) 

EPSECU21PGRAY 
A CONNECTOR (Note 2) 

(\ ' , 
" -. 'k ."< 



EPS MOTOA 2P 
CONNECTOR (Note 3) 

REAR VS SENSOR 3P YEllOW 
CONNECTOR (Note 3) 

ELECTRIC POWER STEERING (EPS) 

TORQUE SENSOR 3P 
CONNECTOR (Note 3) 
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MIDDLE/REAR CONNECTOR 
LOCATIONS 

Note 1: Behind the rear fender 

ALTERNATOR 5P NATURAL 
CONNECTOR (Note 1) 



SERVICE INFORMATION 
GENERAL 

ELECTRIC POWER STEERING (EPS) 

• This section covers the diagnosis and service for electric parts of Elect ric Power Steering (EPS) system. To service the 
EPS unit refer to steering shaft service procedure (page 13-34). 

• Before disconnecting any connector of the EPS system, always turn the ignition switch OFF and disconnect the negative 
cable from the battery. 

• The following color codes are indicated throughout this section. 

81: Black 
Sr: Brown 
Bu: Blue 

TOOLS 

SCS connector 
070PZ-ZY30100 

G: Green 
Gr: Gray 
Lb: Light blue 

Lg: Light green 
0: Orange 
P: Pink 

Pin probe (Male) 
07ZAJ-ROJA 110 

Pu: Purple 
A: Red 
W: White 

Y: Yellow 
V: Violet 
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ELECTRIC POWER STEERING (EPS) 

GENERAL TROUBLESHOOTING INFORMATION 
EPS INDICATOR 
Under normal conditions, the EPS indicator comes on when the ignition switch is turned to ON position, then goes off after 
the engine is started. This indicates that the LED and its circuit are operating correctly. 

If there is any trouble in the system after the engine is started, the EPS indicator will stay on. (When OTe 22 (NO WRITING 
THE TORGUE SENSOR NEUTRAL POSITION) is detected by the control unit the EPS indicator will blink. ) 

When the EPS indicator light comes on, the control unit memorizes the OTe. The control unit wil ' stop the EPS system after 
the engine starts again, but it keeps the EPS indicator on. 

When OTe 23 (TORQUE SENSOR PROBLEM) is stored in the control unit, the EPS indicator will stay on until the OTC is 
erased. 

When a problem is detected and the EPS indicator comes on, there are cases when the indicator stays on until the ignition 
switch is turned OFF, and cases when the indicator goes off automatically when the system returns to normal. 

DIAGNOSTIC TROUBLE CODE (DTC) 
The OTCs are memorized in the EEPROM (nonvolatile memory) therefore the memorized OTCs cannot be erased by dis
con necting the battery. Perform the specified procedures to clear OTCs (page 25-11). 

SELF DIAGNOSIS (DTC) 
Self-diagnosis can be classified into three categories: 

- Initial diagnosis: performed right after the engine starts and until the EPS indicator goes off. 
- Regular diagnosis: performed right after the initial diagnosis until the ignition switch is turned OFF. 
- Revest: The EPS indicator turns on when the OTC is set. The EPS indicator will turn off after the vehicle has recovered 

from the fail-safe condition, but the OTC will be stored in the EPS ECU. There was a temporary problem, but the system 
is now fully operational. 

The EPS ECU performs the following functions when a problem is detected by self-diagnosis: 

1. Turns on the EPS indicator. 
2. Memorizes the OTC. 
3. Stops power assist and manual steering operation begins or reduce the steering assist power. 

EPS INDICATOR BLINK PATTERN 
• If the HOS pocket tester is not available, DTC can be read from the EPS ECU memory by the EPS indicator blink pattern. 
• The number of EPS indicator blinks is the equivalent to the main code of the OTC (the sub code cannot be displayed by 

the EPS indicator). 

• When the EPS ECU stores more than one DTC, the EPS indicator will indicate them by blinking in the order from the 
lower number to highest number. 

-
@OFF ----
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1 3 sec 13 sec 

.. -_ .. _ .. _. 
1 

0.5 
so< 

f-

/:

0.3 sec 
0.3 sec 

0.5 
sec! 13sec 

.L.. . 
2 

DTC code = 12 

Problem code 

Example: one long blink and 
two short blinks DTC code = 12 

[
0.3 sec 

26 sec 

-
..... . .. . . . L.. . . ..... ... . L.. .. 

Pattern 
DTe code", 21 Repeat ed 



ELECTRIC POWER STEERING (EPS) 

RESTRICTION ON POWER ASSIST OPERATION 
Repeated extreme steering force, such as turning the handlebar continuously back-and-forth with the vehicle stopped, 
causes an increase of power consumption in the EPS mOlor. The increase of electric current causes the motor to heat up. 
Because this heat adversely affects the system, the control unit monitors th e electric current of the motor. When the con
trol unit detects heat build-up in the motor, it reduces the electric current to the motor gradually to protect the system 
(motor and EPS EeU), this restr icts the power assist operation. The EPS indicator does not come on during this function. 
When steering torque is not applied to the handlebar, or when the ignition is turned off. and the system cools, the control 
unit will restore the power assist gradually until it's fully restored. 

TORQUE SENSOR NEUTRAL POSITION (INITIALIZE THE TORQUE SENSOR) 
The EPS ECU stores the torque sensor neutral position in the EEPROM. The torque sensor must be initialized whenever the 
EPS unit, the motor, the EPS ECU, etc is serviced (page 25·'3) . 

Perform the Torque Sensor Initialization when you service the following contents (page 25-13). 

MAINTENANCE LOCATION 

Cables and harness around,ch~aiin~d~l~eb~a~,====
Handlebar 
Steering shaft and steering shaft bushing 

Steering shaft arm and enc~d=n~u~t===:-___ _ 
EPS unit _ 
EPS ECU 

NOTE 

REMOVAL! 
REPLACEMENT INSTALLATION 

INITIALIZE INITIALIZE 
INITIALIZE INITIALIZE 

IN ITIAlIZE:=====f~I~N~IT~IA~L~'ZE INITIALIZE INITIALIZE 
INITIALIZE INITIALIZE 
INITIALIZE NO NEED 

The torque sensor neutral position is not effected when erasing the DTCs. 

HOW TO TROUBLESHOOT EPS DTC 

1 
1 

1. Question the customer about the conditions when the problem occurred, and try to reproduce the same conditions for 
troubleshooting. Find out when the EPS indicator came on, such as during EPS control, after EPS control, when the 
vehicle was at a certain speed, etc. 

2. When the EPS indicator does nol come on during the test-drive, but troubleshooting is done based on the DTC, check 
for loose connectors, poor terminal contact, etc., in the affected circuit before you start troubleshooting. 

3. After troubleshooting, erase the OTC and test-drive the vehicle. Be sure the EPS indicator does not come on. 
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ELECTRIC POWER STEERING (EPS) 
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DTCREADOUT 
NOTE; 
Perform this procedure using fully charged battery. 
The EPS indicator will stay lit and the ECU will abort 
the process jf you use a low or dead battery. 

Slart the engine and check the OTe . 

• When the ignition switch is turned to ON, the 
EPS indicator will stay on until engine start, then 
go off. 

If the OTe stays on or blinks, connect the HOS 
Pocket Tester to the Dle. 
Read the Ole, freeze data and follow the trouble
shooling index (page 25· 15). 

To read the DTe with the EPS indicator blinking, 
refer to the following procedure. 

Reading the DTe with HOS 

Turn the ignition switch to OFF. 

Remove the seat (page 2-4). 

Remove the insulator rubber. 

Remove the dummy connector. 

Connect the HOS Pocket Tester to the OLe. 

Make sure the engine stop switch is turned to "0", 
turn the ignition switch to ON, check the OTC and 
freeze data . 

Refer to the troubleshooting index (page 25-15). 

Reading OTC with the EPS indicator 

Turn the ignition switch to OFF. 

Remove the seat (page 2-4). 

Remove the insu lator rubber. 

Remove the dummy connector and short the OLC 
terminals using the special tool. 

TOOL: 
SCS connector 070PZ-ZY30100 
CONNECTION: Brown/ red - Green 

Make sure the engine stop switch is turned to "0", 
turn the ignition switch to ON, read and nOle the 
EPS indicator blinks, and refer to the troubleshoot
ing index (page 25-15), 

NOTE 
If the EPS ECU has any DTC in its memory, the EPS 
indicalor will start blinking. 

I=-=:-==E~PS ~ 

@ 

~ ' 

I n 
DUMMY CONNECTOR 

/ 

oLC 

SCS CONNECTOR 

oLC 



ERASING DTC 
NOTE: 
Perform this procedu re using fully charged battery. 
The EPS indicator will stay lit and the EeU will abort 
the process if you use a low or dead battery. 

How to erase the DTe with HDS 

Connect the HDS Pocket Tester to the DLe. 

Erase the DTe with the HDS while the engine is 
stopped. 

To erase the DTe without HDS, refer to the follow
ing procedure. 

How to erase the OTe with Ole 

1. Remove the seat (page 2-4). 

2. Remove the insulator rubber . 

3. Turn the ignition switch to OFF. 

4. Remove the dummy connector and sholl the 
Brown/red and Green wire term ina ls of the DLC 
using the special tool. 

TOOL: 
SCS connector 070PZ-ZV30100 
CONNECTION: Brown/ red - Green 

ELECTRIC POWER STEERING IEPS) 

SCS CONNECTOR 

DLC 

5. Raise the f ront wheels off the ground and sup- ~=================~ 
port the ATV with a jack or work stand. 

6. Place a 6 mm screwdriver between the steering 
shaft arm and the steering stopper plate as 
shown. 

7. Fully turn the handlebar to the left and hold it. 

8. Make sure the engine stop switch is turned to 
"O"and turn the ignition switch to ON. The EPS 
indicator lights and it goes off after 4 seconds. 

/ 

ARM 

EPS INDICATOR 
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9. Within 4 seconds after the EPS indicator goes off. 
release the handlebar. The EPS indicator comes HANDLEBAR 
on again 4 seconds after releasing the handlebar. 

10.Within 4 seconds after the EPS indicator comes 
on, fully turn the handlebar to the left and hold it. 
The EPS indicator goes off 4 seconds after hold
ing the handlebar. 

HANDLEBAR 

EPS 

EPS I 

• 
® 

11 .Within 4 seconds afterthe EPS indicator goes off, ~==============:=.:=-=::=~ 
release the handlebar. The EPS indicator blinks HANDLEBAR EPS INDICATOR 
twice 4 seconds after releasing the handlebar. 

NOTE . 
• If the EPS indicator does not blink twice, an error 

was made in the procedure and the DTC was not 
erased. Turn the ignition switch OFF, and repeat 
the operation from step 3. 

12.Turn the ignition switch OFF after the EPS indica
tor blinks twice. 

13.Aemove the special tool from the OLe and con-
nect the OLe to the dummy connector. 

14.ln51all the following 

- insulator rubber 
- seat (page 2-4) 



INITIALIZING THE TORQUE SENSOR 
NOTE 
Perform this procedure using a fully charged bat
tery. The EPS indicator will stay lit and the ECU will 
abort the process if you use a low or dead battery. 

How to Initia lize the Torque Sensor with HOS 

1. Raise the front wheels off the ground and sup
port the ATV wilh a jack or work stand. 

2. Remove the dummy connector and connect the 
HOS Pocket Tester to the OLe. 

Turn the ignition switch to ON. 

Turn the handlebar straight ahead. 

Initialize the Torque Sensor with the HOS while 
the engine is slopped. 

- Follow the instructions on the HDS display. 

How to Initialize the Torque Sensor with Ole 

NOTE' 
The OTe will be erased when initializing the torque 
sensor. 

1. Remove the seat (page 2-4), 

2. Remove the insulator rubber. 

3. Turn the ignition switch to OFF. 

4. Remove the dummy connector and short the 
Brown/red and Green wire terminals of the DLC 
using the special tool. 

TOOL: 
SCS connector 070PZ-ZY30100 
CONNECTION: Brown/ red - Green 

ELECTRIC POWER STEERING (EPS) 

I D"MY CONNECTOR 

DLC 

SCS CONNECTOR 

OLC 

5. Raise the front wheels off the ground and sup- ;:::=============-=====: 
port the ATV with a jack or work stand. 

6. Place a 6 mm screwdriver between the steering 
shah arm and the steering stopper plate as 
shown. 

ARM 

25-13 



ELECTRIC POWER STEERING (EPS) 

7. Fully turn the handlebar to the left and hold it. 

8. Make sure the engine stop switch is turned to 
MO "and turn the ignition switch to ON. The EPS 
indicator lights and it goes off after 4 seconds. 

9. Within 4 seconds after the EPS indicator goes off, 
release the handlebar. The EPS indicator comes HANDLEBAR 
on again 4 seconds after releasing the handlebar. 

EPS INDICATOR 

EPS INDICATOR 

lO.Within 4 seconds after the EPS indicator comes ,-- -~~.::~=:±~~~~g~:;;:==-l 
on, fully turn the handlebar to the left and hold it. EPS I 
The EPS indicator goes off 4 seconds after hold-
ing the handlebar. 

Leh 

The rorque sensor 11.Within 4 seconds after the EPg indicator goes off, 
IS mltlallzed of thiS return the handlebar within 1 second to straight HANDLEBAR 

25-14 

rime ahead and release the handlebar. The EPS indi
cator blinks twice 4 seconds after releasing the 
handlebar then EPS indicator blinks three times 5 
seconds after blinking the EPS indicator. Straight 

NOTE 
• If the EPS indicator does not blink twice, an error 

was made in the procedure and the torque sen· 
sor was not initialized. Turn the ignition switch 
OFF, and repeat the operation from step 3. 

12.Turn the ignition switch OFF after the EPS indica
tor blinks three times. 

13.Aemove the special tool from the OLC and con-
nect the OLC to the dummy connector. 

14.lnstall the following 

- insulator rubber 
- seat (page 2·4) 

EPS INDICATOR 



ELECTRIC POWER STEERING (EPS) 

TROUBLESHOOTING INDEX 
DEFINITIONS 
l atch: The EPS indicator turns on and stays on whenever the ignition switch is in the ON position, or until the DTC is 
erased. 

Reset: The EPS indicator turns on when the DIG is set. The EPS indicator witl not turn on after the ignition switch is cycled 
from ON to OFF, but the OTC will be stored in the EPS EeU. 

Revest : The EPS indicator turns on when the OTe is set. The EPS indicator will turn off after vehicle has recovered from the 
fail -safe condition, but the OTC will be stored in the EPS EeU. There was a temporary problem. but the system is now fully 
operational. 

Initial diagnosis: Performed right after the engine starts and until the EP$ indicator goes OFF. 

Regular diagnosis: Performed right after the initial diagnosis until the ignition switch is turned OFF. 

l11 _0~TC 
Function Failure Symptom /Fail-safe function 

Excessive change of the vehicle speed signal j lndicato r ON/Substitution 
(Regu lar diagnosis) the engine RPM 

11 -02 Comparison between the vehicle speed and the Indicator ONlSubstitution 
engine speed signal the engine RPM 
(Regular diagnosis) 

Iindicator ONlHalt steering assist 13-01 EPS ECU internal circuit (Lower FET stuck ON) 
I (Initial diagnosis) immediately 

13·02 EPS ECU internal circuit (Upper FET stuck ON) Indicator ONlHalt steering assist 
(Initial diagnosis) immediately 

13-03 EPS ECU internal circuit (FET stuck ON <over cur- Indicator ON/Halt steering assist 
renb) immediately 
(Regular diagnosis) 

13-04 EPS ECU internal circuit (FET stuck ON (VM<Volt- Indicator ON/Halt steering assist 
age Motor>)) immediately 
(Regular diagnosis) 

13-05 EPS ECU internal circuit (FET stuck ON (over cur- Indicator ONIHalt steering assist 
rent<accumu lated» immediately 
(Regular diagnosis) 

i Indicator ONIHalt steering assist 14-01 EPS ECU internal circuit (Power relay sluck ON) 
Iii I immediately 

circuit (Fail-safe relay 1 stuck Indicator ON/Halt steering assist 
immediately 

circuit (Fail-safe relay 2 stuck Indicator ON/Halt steering assist 
immediately 

I diagnosis) 
internal circuit (Power relay stuck open) Indicator ON/Halt steering assist 
diagnosis) immediately 

selectable system blinking communication 4WD indicator blink (EPS indicator 
will not come ON)I2WD assist power 
stabilized 

line volt- Indicator ON/2WD assist power stabi-
age lized or EPS operation is normally 
(Regular diagnosis) 

16·01 EPS ECU internal circuit (Direction determine Indicator ON/Halt steering assist 
logic ci rcu it) immediately 
(Regular diagnosis) 

16-02 EPS ECU internal circuit (INH output circuit) Indicator ON/Halt steering assist 
(Initial diagnosis) immediately 

17-01 EPS ECU internal circuit (Voltage raise transfor· Indicator ON/Halt steering assist 
mation ci rcuit) immediately 
(Initial diagnosis) 

17-02 'EPS ECU internal circuftlvoltage raise transfor- Indicator ON/Halt steering assist 
mation circuit) under the Specified condition 
(Regular diagnosis) 

18·01 jEPS ECU internal circuit (Current sensor) Indicator ON/Hall steering assist 
(Initial diagnosis) immediately 

Latchl 
Reset l Ref~~ 25-18 

25-20 

Reset 25·20 

Reset 25·21 

i Reset -+ 25-21 

]25."-Reset 

Reset 25-21 

IR"" 25·21 

Reset 25·21 

IReset j 25-21~ 

Reset -t25-22 

I Revest 25-22 

Revest 25-23--

Reset 25-26---l 
Reset 25-26 

Reset 125.26 
I 

Revest 25·26 

Reset 25·26 
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ELECTRIC POWER STEERING (EPS) 

DTe Function Failure Symptom/ Fail-safe function 

~~:=~~~~~~~~~~"~if"~';i~t;IC~,~,,~e~n;t~,~e~n;'o~,~~~~~~~~O~N~I;H~'~It~'~t~e~e~'i~n~g 
-: 1 / sensor I I assist 

immediately 

tion) 

I i 

i I 
I i 

senso r i 
immediately 

Resetl Refer to 
Revest 

k, o~--,.I ~~~""';:~~ diagnosis) 
internal circuit (1M2) ON/Halt "e,e;;ng",,,,-jReSei---t15'261 

35-01 

ImTiiiiVoii&ge--

to sensor 
(initial diagnosis) 

torque sensor 

, I 

sensor) 

I 

i 
the Ole is erased 

the Specified 
ON/Halt 

assist 

1 :m~mffii ~e'~d:i~,:tt 'e~I'~yIlH"'I""e;]ngassrst-Fieset-''''2if--I 
i ci""C,"i"t"( c""pcUc,cocm=mC'"nc.c"C'''tiCoCn"I-r.I I~n~d~i'~'~to r 0 N/Ha It steeri 'n~gC,C.'"'"i';;t~-"R"eCv"eO"t -'2"5C.2"6'---' 

L ____ .JI1ell"''' diagnosis) under the Specified condition 
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ELECTRIC POWER STEERING (EPS) 

SYMPTOM TROUBLESHOOTING INDEX 

Symptom Symptom/F8 i l-safe,~f ... un,!:c"t;",o"n ___ _ 

~
EPS indicator does not come,~o~n;;;-;=""d.Symptom Troubleshooting 
EPS indicator does not go off, and no DTCs Symptom Troubleshooting 
are stored 

Refer to 
25-3~ - "2i5-35 
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ELECTRIC POWER STEERING (EPS) 

OTe TROUBLESHOOTING 

25-18 

Refer to the EPS connector location (page 25-4) to 
disconnect each connector in the troubleshooting . 

DTC 11-01 : EXCESSIVE CHANGE OF 
THE VEHICLE SPEED SIGNAL 
(REGULAR DIAGNOSIS) 
NOTE: 
• Before starting the troubleshooting, check the 

connectors for loose contacts or corroded termi
nals, and recheck the DTC . 

• Even though the system is operating normally. 
the EPS indicator will come on when the EeU 
detects conditions of DTe 11-01 , DTe 1'-02 and I 
or22-1 . 

1. Rear VS Sensor $ignallnspection 

Check for operation of the speedometer. 

Does the speedometer operate normally? 

NO - Perform the speedometer inspection 
(page 22·8) 

YES - GO TO STEP 2. 

2. Rear VS Sensor Signal tine Open Circuit 
Inspection 

Remove the following: 

- front fender (page 2-1 1) 
- left inner fender (page 2-9) 

Disconnect the EPS ECU 21 P gray A connector 
and rear VS sensor 3P yellow connector. 
Check for continuity between the Pink/green 
wire harness side of the EPS ECU 21 P gray A 
connector and rear VS sensor 3P yellow connec
tor. 

TOOL: 
Pin probe (Male) 07ZAJ-RDJA 110 

Is there continuity? 

NO - Open circuit in the Pink/g reen wire 

YES - GO TO STEP 3. 

3. Rear VS Sensor Signa l line short Circuit 
Inspection 

Check for Pink/green wire continuity between the 
wire harness side of the EPS ECU 21P gray A 
connector and body ground. 

TOOL: 
Pin probe (Male) 07ZAJ-ROJA110 

Is there continuity? 

YES - Short circu it in the Pink/green wire 

NO - GO TO STEP 4. 

I 

REAR VS SENSOR CONNECTOR 

(Viewed from terminal side) 

Pink/green 

g 
Pink/green 

EPS ECU 21P A CONNECTOR 

(Viewed from terminal side) 

EPS ECU 21P A CONNECTOR 

(Viewed from terminal side) 

Pink/green 



4. CKP Sensor line Open Circuit Inspection 

Disconnect the alternator 5P connector. 
Check for Blue/yellow wire continuity between 
the wire harness side of the EPS ECU 21P gray A 
connector and the alternator 5P connector. 
TOOL: 
Pin probe (Male) 07ZAJ-ROJA110 

Is there continuity? 

NO - Open circuit in the Blue/yellow wire 

YES - GO TO STEP 5. 

5. CKP Sensor line short Circuit Inspection 

Check for Blue/yellow wire continuity between 
the wire harness side of the EPS EeU 21 P gray A 
connector and body ground. 

TOOL: 
Pin probe (Male) 07ZAJ·RDJA110 

Is there continuity? 

YES - Short circuit in the Blue/yellow wire 

NO - GO TO STEP 6. 

6. CKP Sensor line (ECM) Open Circuit Inspection 

Disconnect the ECM 33P black connector. 
Check for Violet/white wire continuity between 
the wire harness side of the EPS ECU 21 P gray A 
connector and the ECM 33P black connector. 

TOOL: 
Pin probe ~Malel 07ZAJ-RDJA 110 

Is there continuity? 

NO - Open circuit in the Violet/white wire 

YES - GO TO STEP 7. 

7 . CKP Sensor line (ECMj Short Circuit Inspection 

Check for Violet/white wire continuity between 
the wire harness side of the EPS ECU 21 P gray A 
connector and body ground. 

TOOL: 
Pin probe (Male) 07ZAJ·RDJA110 

Is there continuity? 

YES - Short circuit in the Violet/white wire 

NO - Recheck for poor contact or loose con-
nection in the wire harness. If they are 
OK, replace the EPS ECU with a new 
one (page 25-37). 

ELECTRIC POWER STEERING (EPS) 

Blue/yella 

If ALTERNATOR 5P 

CONNECTOR 

.... 
w 

Blue/yellow 

X 

EPS ECU 21P A CONNECTOR 

(Viewed from terminal side) 

EPS ECU 21P A CONNECTOR 

(Viewed from terminal side) 

Blue/yellow 

EPS ECU 21P A CONNECTOR 

(Viewed from terminal side) 

g 

V Violet/white 

ViOlet/wh~i~te~ct:::::;::;:==::-__ \Q 
...... 

ECM 21 P BLACK CONNECTOR 

~Viewed from terminal side) 

EPS ECU 21 P A CONNECTOR 

(Viewed from terminal side ) 

Violet/white 
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DTC 11-02: COMPARISON BETWEEN 
THE VEHICLE SPEED AND THE 
ENGINE SPEED SIGNAL 
(REGULAR DIAGNOSIS) 
Refer to OTC 11-01: EXCESSIVE CHANGE OF THE 
VEHICLE SPEED SIGNAL TROUBLESHOOTING 
(page 25-18) 

DTC 13-01: EPS ECU INTERNAL 
CIRCUIT (LOWER FET STUCK ON) 
(INITIAL DIAGNOSIS) 
NOTE: 
• Before starting the troubleshooting, check the 

connectors for loose contacts or corroded termi
nals, and recheck the DTC. 

1. EP$ ECU system in spection 

1. Erase the OTC with HOS or OLe (page 25-11). 
2. Start the engine. 
3. Fully turn the handlebar to the left or right 

and hold it 10 seconds. 
4. Check the EP$ indicator. 

Does the EPS indicator come on7 

NO - System is normal at this time 

YES - GO TO STEP 2. 

2. Motor line Short Circuit Ins pection 

Remove the front fender (page 2-11). 

Disconnect the EPS ECU 2P gray B connector. 
Check for continuity between the Black and Red 
wi re harness side of the EPS ECU 2P gray B con 
nector and body ground. 

Connection: 
Black (+J - Body ground H 
Red (+) - Body ground (-) 

Is there continuity? 

YES - GO TO STEP 3. 

NO - GO TO STEP 4. 

3. Motor Short Circuit Inspection 

Remove the right inner fender ~page 2-9). 

Disconnect the motor 2P connector. 
Check for contin uity between the motor terminal 
side and body ground. 

Connection: 
Black (+) - Body ground H 
Red (+) - Body ground H 

Is there continuity? 

NO - Short ci rcuit in the motor wire harness 

YES - Replace the motor with a new one 
~page 13-38) 

EPS ECU 2P B CONNECTOR 

(Viewed from terminal side) 

Black Red 

EPS MOTOR 2P CONNECTOR 

~Viewed from motor side of terminal) 

Red Black 



ELECTRIC POWER STEERING (EPS) 

4. Motor Une Short Circuit Inspection 

Disconnect the motor 2P connector I 
Check for continuity between the EPS EeU 2P 
gray B connector. 

Connection: Red (+ ) - Black (-J 

Is there continuity? 

YES - Short circuit in the motor Red and Black 
wire between the EP5 EeU and motor 

NO - Recheck for poor contact or loose con-

EPS Eeu 2P B CONNECTOR 

(Viewed from terminal side) 

Black Red nection in the wire harness. If they are 
OK, replace the EP5 EeU with a new I 
one (page 25-37). . 

DTC 13-02: EPS ECU INTERNAL '--------
CIRCUIT (UPPER FET STUCK ON) 
(INITIAL DIAGNOSIS) 
Refer to EPS EeU INTERNAL CIRCUIT (LOWER FET 
STUCK ON) troubleshooting (page 25-20) 

DTC 13-03: EPS ECU INTERNAL 
CIRCUIT (FET STUCK ON <OVER 
CURRENT» (REGULAR DIAGNOSIS) 
Refer to EPS EeU INTERNAL CIRCUIT (LOWER FET 
STUCK ON) troubleshooting (page 25-20) 

DTC 13-04: EPS ECU INTERNAL 
CIRCUIT (FET STUCK ON 
(VM<VOLTAGE MOTOR» 
(REGULAR DIAGNOSIS) 
Refer to EPS EeU INTERNAL CIRCUIT (LOWER FET 
STUCK ON) TROUBLESHOOTING (page 25-20) 

DTC 13-05: EPS ECU INTERNAL 
CIRCUIT (FET STUCK ON (OVER 
CURRENT <ACCUMULATED» 
(REGULAR DIAGNOSIS) 
Refer to EPS ECU INTERNAL CIRCUIT (LOWER FET 
STUCK ON) TROUBLESHOOTING (page 25-20) 

DTC 14-01 : EPS ECU INTERNAL 
CIRCUIT (POWER RELAY STUCK ON) 
(INITIAL DIAGNOSIS) 
Refer to EPS ECU INTERNAL CIRCUIT (LOWER FET 
STUCK ON) TROUBLESHOOTING (page 25-20) 

DTC 14-02: EPS ECU INTERNAL 
CIRCUIT (FAIL-SAFE RELAY 1 STUCK 
ON) (INITIAL DIAGNOSIS) 
Refer to EPS ECU INTERNAL CIRCUIT (LOWER FET 
STUCK ON) TROUBLESHOOTING (page 25-20) 

DTC 14-03 : EPS ECU INTERNAL 
CIRCUIT (FAIL-SAFE RELAY 2 STUCK 
ON) (INITIAL DIAGNOSIS) 
Refer to EPS ECU INTERNAL CIRCUIT (LOWER FET 
STUCK ON) TROUBLESHOOTING (page 25-20) 

-------------------------------------------------77/ ~i , 
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DTC 14-04: EPS ECU INTERNAL 
CIRCUIT (POWER RELAY STUCK 
OPEN) (REGULAR DIAGNOSIS) 
Refer to EPS ECU INTERNAL CIRCUIT (LOWER FET 
STUCK ON) TROUBLESHOOTING (page 25-20) 

DTC 15-01: 4WD SELECTABLE 
SYSTEM BLINKING 
COMMUNICATION LINE (REGULAR 
DIAGNOSIS) 
NOTE: 
• Before starting the troubleshooting, check the 

connectors for loose contacts or corroded termi
nals, and recheck the DTC. 

• When this problem occurs, there are some of 
problem of selectable 4WD system. 

• Question the customer about the conditions 
when the problem occurred, and try to reproduce 
the same conditions for troubleshooting. Find 
out when the 4WD indicator came on, such as 
during 4WD to 2WD selecting, 2WD to 4WQ 
selecting, at what speed, etc. 

1. EPS ECU system inspection 

t. Erase the OTC with HOS or OLe (page 25-11). 
2. Perform the test ride. 
3. Check the 4WD indicator. 

Does the 4WD indicator blinking? 

NO - System is normal at this time 

YES - Perform the troubleshooting for select
able 4WD system. Erase the Ole for 
EPS after repair of the selectable 4WD 
system. 



DTC 15-02: 4WD SELECTABLE 
SYSTEM COMMUNICATION LINE 
VOLTAGE (REGULAR DIAGNOSIS) 
NOTE: 

• Before starting the troubleshooting, check the 
connectors for loose contacts or corroded termi
nals, and recheck the DTC . 

• Question the customer about the conditions 
when the problem occurred, and try to reproduce 
the same conditions for troubleshooting. Find 
out when the 4WD indicator came on, such as 
during 4WD to 2WD selecting, 2WD to 4WD 
selecting, at what speed, etc. 

1. Combination Meter Inspection 

Check that the combination meter functions 
properly_ 

Does the combin8tion function properly? 

NO - Perform the combination meter inspec-
tion (page 22-8). 

YES - GO TO STEP 2. 

2. EPS ECU system inspection 

1. Erase the OTC with HOS or DLe (page 25-11). 
2. Start the engine. 
3. Check the EPS indicator. 

DaBs the indicator come on? 

NO - System is normal at this time 

YES - GO TO STEP 3. 

3. 4WO indicator Inspection 

1. Turn the ignition switch ON. 
2. Start engine. 
3. 2WD/4WD select switch to 4WD, and check 

that the 4WD indicator. 

Does the 4WD indicator come on? 

YES - GO TO STEP 4. 

NO - GO TO STEP 5. 

4. 4WO INDO Line Open Circuit Inspection 

Remove the front fender (page 2-11) 

Disconnect the EPS ECU 21 P gray A connector. 
With the ignition switch turned to ON, measure 
the voltage between the Brown/white wire termi
nal of the wire harness side of the EPS ECU 21 P 
gray A connector and body ground. 

Connection : Brown/white (+) - Body ground (-) 

TOOL: 
Pin probe (Male) 07ZAJ-ROJA1'O 

Js thttre sbove 5V? 

ELECTRIC POWER STEERING (EPS) 

EPS ECU 21 P A CONNECTOR 

(Viewed from terminal side) 

1+1 

1-1 
YES - Recheck for poor contact or loose con-

nection in the wire harness. If they are L _________________ -' 

OK, replace the EPS ECU with a new 
one (page 25-37), 

NO - GO TO STEP 5. 

------------------/ , J -2, .. . 
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5. 4WO INDO line Short Circuit Inspection 

Check for Brown/white continuity between the ,------------------, 
wire harness side of the EPS ECU 21P gray A EPS ECU 21P A CONNECTOR 
connector and body ground. (Viewed from terminal side) 
Connection: Brown/white (+1 - Body ground t·) 

TOOL: 
Pin probe (Male) 

Is therll continuity? 

YES - GO TO STEP 6. 

NO - GO TO STEP 7. 

07ZAJ·RDJA110 

6. 4WD INDO (Combination Meter) Une Short 
Circuit Inspection. 

Disconnect the combination meter 14P gray con
nector. 
Check for Brown/white wi re continuity between 
the meter harness side of 14P gray connector 
and body ground. 
Connection: Brown/white (+) - Body ground H 

TOOL: 
Pin probe (Male) 01ZAJ·RDJA110 

Is there continuity} 

YES - Replace the combination meter with a 
new one (meter short circuit) (page 22· 
13). 

NO - Short circuit in the Brownlwhite wire 
between the combination meier and 
EPS ECU. 

7. 4WO IN01 Line Short Circuit Inspection 

Check for Light green/black continuity between 
the wire harness side of the EPS ECU 21 P gray A 
connector and body ground. 
Connection: 
Light green/ black !+I - Body ground (-) 

TOOL: 
Pin probe (Male) 07ZAJ·ROJA110 

Is there continuity7 

NO - Recheck for poor contact or loose can· 
nection in the wire harness. If they are 
OK, replace the EPS ECU with a new 
one (page 25·37). 

YES - GO TO STEP 8. 

Brown/white 

METER 14P CONNECTOR 

(Viewed from terminal side) 

Brown/white 

EPS ECU 21P A CONNECTOR 

(Viewed from terminal side) 

ught ", •• i n 
~ 



8. ECM (4WD IN01) Short Circuit Inspection 

Disconnect the ECM 33P black connector. 
Check for continuity between the wi re harness 
side connector terminal and body ground. 

Connection: 
Light green/ black (+) - Body ground H 

TOOL: 
Pin probe (Male) 07ZAJ·RDJA110 

Is there continuity? 

NO - Recheck for poor contact or loose con-
nection in the wire harness. If they are 
OK, replace the ECM with a new one 
(page 24-44). 

YES - Short circuit in the Light green/black 
wire. 

ELECTRIC POWER STEERING (EPS) 

ECM 21 P GREY CONNECTOR 

(Viewed from terminal side) 

r= , 
I I I 

1M 
" 

/ (Q) 

Light green/black 

I 

, 
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EPS ECU INTERNAL CIRCUIT 
NOTE: 
• Before starting the troubleshooting, check the 

connectors for loose contacts or corroded termi
nals, and recheck the OTe. 

Perform the troubleshooting according to the DTe 
in the following table. 

,.-u1 EP"st;~u Intema CIrcUIt 

(Direction determine logic circuit) 
(Regular diagnosis) 

,.-u< I ~!,_;:,_ t:I..U Intema CircUit 
(lNH output circuit) 
(Initial diagnosis) 

1,-u1 I ~P-St:CU interna Circuit 
(Voltage raise transformation circuit) 
(Initial diagnosis) 

7-0< I ~~S-ecu Interns., CirCUit 
(Voltage raise transformation circuit) 
(Regular diagnosis) 

10-01 I ~!~ t:(;~ Intem~l CirCUit 
(Current sensor) 
(Initial diagnosis) 

18-02 EPn'Cu Intemal,Clrcult 
(CulTent sansor off set) 
(Regular diagnosis) 

18-0' I ~':SECU Jntem~1 ~lrcUit 
(Motor current deflection) 

T8~~G-
(Regular diagnosis) 
~!-S~CUlnterna I clrCiiit(lM2, 

(Regular diagnosis) 

I" -u< ~rrcu internal ci rcuit (EEPROlvl' 
(Regular diagnosis) 

1
35

-
01 IEPS ECU, 'nt.m~I ,cl",ult {CPU) 

(Initial diagnosis) 

1

35
-
02 I ~!..s. .ECU Intemal .clrcUit 

(CPU communication) 
(Initial diagnosis) 

I" -u, I ~!~ .c""u Interna CircUit 
(CPU communication) 
(Regular diagnosis) 

, . EPS ECU system inspection 

1. Erase the OTC wi th HOS or OLC (page 25-11). 
2. Start the engine. 
3. Fully turn the handlebar to the left or r ight 

and hold it 10 seconds. 
4 . Check the EPS indicator. 

Does the EPS indicator come on7 

NO - System is normal at this time 

YES - GO TO STEP 2. 

2. OTC inspection 

1. Check the OTC with HOS or OlC (page 25-10). 
Is ore 16-01, 16-02, 17-01, 17-02, 18-01, 18-02, 
18-05, 18·06, 33·01, 35-01, 35-02 or 35-03 indi
cated? 

NO - Perfo rm the t roubleshooting for the 
indicated OTC. 

YES - Replace the EPS ECU with a new one 
(page 25-37) . 



DTC 18-03: EPS ECU INTERNAL 
CIRCUIT (CURRENT SENSOR STUCK 
LOW) (INITIAL DIAGNOSIS) 
NOTE: 
• Befo re starting the troubleshoot ing, check the 

connectors for loose contacts or corroded termi
nals, and recheck the OTe. 

1, EPS ECU system inspection 

1. Erase the OTC with HOS or OLe (page 25-11). 
2. Start the engine. 
3. Fully turn the handlebar to the left or right 

and hold it 10 seconds. 
4. Check the EPS indicator. 

Does the EP$ indicator come on? 

NO - System is normal at th is time 

YES - GO TO STEP 2. 

2. Motor Line Open Circuit Inspection 

Remove the front fender (page 2-11). 

Disconnect the EPS ECU 2P gray 8 connector. 
Check for continuity between the Black and Red 
wi re harness side of the EPS ECU 2P gray B con
nector. 
Connection: Black (+) - Red H 

Is there continuity? 

YES - Recheck for poo r contact or loose con
nection in the wire harness. If they are 
OK, replace the EPS ECU with a new 
one (page 25-37). 

NO - GO TO STEP 3. 

3. Motor Open Circuit Inspection 

Remove the right inner fender (page 2-9) 

Disconnect the motor 2P connector 
Check for conti nuity between the motor terminal 
side. 

Connection: Black (+J- Red (-J 

Is there continuity7 

YES - Open circuit in the motor wi re between 
the EPS ECU and motor. 

NO - Replace the motor w ith a new one 
(page 13·38). 

ELECTRIC POWER STEERING (EPS) 

EPS ECU 2P B CONNECTOR 

(Viewed from terminal side) 

Black Red 

EPS MOTOR 2P CONNECTOR 

(Viewed from motor side of terminal) 

Red Black 
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DTC 18-04: EPS ECU INTERNAL 
CIRCUIT (CURRENT SENSOR STUCK 
LOW) (REGULAR DIAGNOSIS) 
Refer to EPS Eeu INTERNAL CIRCUIT (CURRENT 
SENSOR STUCK LOW) (INITIAL DIAGNOSIS) trou
bleshooting (page 25-27) 

DTC 21 -01 : ABNORMAL MOTOR 
TERMINAL VOLTAGE (INITIAL 
DIAGNOSIS) 
Refer to EPS ECU INTERNAL CIRCUIT (CURRENT 
SENSOR lOW STUCK) (INITIAL DIAGNOSIS) trou
bleshooting (page 25-27) 

DTC 21 -02: ABNORMAL MOTOR 
TERMINAL VOLTAGE (REGULAR 
DIAGNOSIS) 
Refer to EPS ECU INTERNAL CIRCUIT (CURRENT 
SENSOR l OW STUCK) (INITIAL DIAGNOSIS) trou
bleshooting (page 25-27) 

DTC 21 -03: OPEN IN THE MOTOR 
HARNESS (REGULAR DIAGNOSIS) 
Refer to EPS ECU INTERNAL CIRCUIT (CURRENT 
SENSOR LOW STUCK) (INITIAL DIAGNOSIS) trou
bleshooting (page 25-27) 

DTC 22-01 : FAILURE TO INITIALIZE 
THE TORQUE SENSOR (INITIAL 
DIAGNOSIS) 
NOTE: 
• The EPS EeU stores the torque sensor neutral 

position in the EEPROM. The torque sensor must 
be initialized whenever the EPS unit, the motor, 
the EPS ECU, etc is serviced (page 25-13), 

• Refer to the torque sensor neutral position infor
mation for detail of initialization parts {page 25-
91. 

• OTC will not store in the EPS ECU. 
• The torque sensor neutral position is not effected 

when erasing the DTCs. 

1. In itializing The Torq ue Sensor 

Perform the Torque Sensor Initializing procedure 
(page 25-13). 

Does the EPS indicator com e on7 

NO - System is normal at this time 

YES - Check the DTC and perform the trouble
shooting 



DTC 23-01: LOW/HIGH VOLTAGE FOR 
THE TORQUE SENSOR (VT1 AND VT2) 
(REGULAR DIAGNOSIS) 
NOTE: 
• Before starting the troubleshooting, check the 

connectors for loose contacts or corroded termi
nals, and recheck the Ole. 

1. EPS EeU system inspection 

1. Erase the DTC with HOS or OLe (page 25·11). 
2. Start the engine. 
3. Fully turn the handlebar to the left or right 

and hold it 10 seconds. 
4. Check the EPS indicator. 

Does the EP$ indicator tome on? 

NO - System is normal at this time. 

YES - GO TO STEP 2. 

2. Torque Sensor Line Short Circuit Inspection 

Remove the front fender (page 2-11), 

Disconnect the EPS ECU 21 P gray A connector. 
Check for resistance between wire harness side 
of the EPS Eeu 21P gray A connector. 

Connection : 
Yellowlred(+) - Green/orange 1-) 
Vellowlred(+) - White/blue (-J 
White/ blue 1+)- Green/ orange 1-) 

TOOL: 
Pin probe (Male) 07ZAJ-RDJA 110 

Is the resistance less than 10 flla t 20"CI68"F)7 

YES - GO TO STEP 3_ 

NO - GO TO STEP 4. 

3. Torque Sensor Coil Short Circuit Inspection 

Remove the right inner fender (page 2-9). 

Disconnect the torque sensor 3P connector. 
Check for resistance between the sensor side of 
the torque sensor 3P connector. 

Connection: 
A Terminal (+)- B Terminal H 
A Tenninall+)- C Terminal (-) 
B Terminal 1+)- C Tenninall-' 

Is the resistance less than 10 alaf 20"CI68"F} 7 

YES - Replace the EPS unit (Torque sensor 
coil short circuit) (page 13·34) 

NO - Short circuit in the torque sensor line 
between the EPS ECU and torque sen
sor. 

ELECTRIC POWER STEERING (EPS) 

EPS ECU 21 P A CONNECTOR 

(Viewed from terminal side) 

n!)---, 
White/blue 

Yellow/red 

Green/orange 

TORQUE SENSOR 3P CONNECTOR 

(Viewed of torque sensor side of connector) 

nil------, 
B 

c 

A 
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4. Torque Sensor Line And Body Ground Short 
Circuit Inspection 

Check for continuity between wire harness si de r---~E~P~S-E~C~U-2-'~P-A---'C~O-N-N-E-C~T~O~R'-------' 
of the EPS EeU 21P gray A connector and body 
ground. (Viewed from te rminal side) 

Connection: Yellow/red~.:::~~rI~~tJ~r] Yellow / redt+J - BodV ground (-) 
White/blue t+1 - Body ground H 

TOOL: 
Pin probe IMale) 

Is there continuity? 

YES - GO TO STEP 5. 

NO - GO TO STEP 6. 

07ZAJ-ROJAll0 

5. Torque Sensor Coil Short Circuit Ins pection 

Disconnect the torque sensor 3P connector. 
Check for continuity between the A and C term i- TORQUE SENSOR 3P CONNECTOR 
nals of the torque sensor side 3P connector and (Viewed of torque sensor side connector) 
body ground. 

Connection: 
A Terminal i+) - Body ground (-) 
C Terminal 1+) - Body ground (-) 

Is there continuity7 

YES - Replace the EPS unit (To rque sensor 
coil short circuit) (page 13·34). 

NO - Short circuit in the to rque sensor line 

c A 

between the EPS ECU and torque sen· L _______ ~_~~ ______ _' 
sor. 

6. Torque Sensor Line Open Circuit Inspection 

Disconnect the torque sensor 3P connector. 
Check for continuity between the EPS ECU 21P 
gray A connector and torque sensor 3P connec· 
tor terminals. 

Connection : 
Yellow/red (+) - Yellow/red 1-) 
White/ blue (+1- White/ blu e H 
Green /orange I+J - Green/ orange (.) 

TOOL: 

TORQUE SENSOR 3P CONNECTOR 

(Viewed from terminal side) 

Yellow/red 
Green/orange 

White/blue 
Yellow/red ~a~!~~~~J 

Pin probe (Male) 07ZAJ·RDJA110 White/b lue 

Is there continuity? EPS ECU 21 P A CONNECTOR 

NO - Open ci rcuit in the torque sensor wire L ____ 1V_;_ew_ e_d_'_'"_m_'_e'_m_;n_._' _' ;_d_e_I ___ ---' 
between the EPS ECU and torque sen-
sor. 

YES - GO TO STEP 7. 



7. Torque Sensor Open Circuit Inspection 

Di sconnect the torque sensor 3P connecto r. 
Check for resistance between the torque sensor 
side 3P connector terminals. 

Connection: 
A Tenninsl (+) - B Tenninsl (-J 
B Terminal (+, - C Tenninsl H 

Is the resistance withfn 10 - 40 aat 20°CI68 °F) 7 

YES - Recheck for poor contact or loose con-
nection in the wire harness. If they are 
OK, replace the EPS ECU with a new 
one (page 25-37) . 

NO - Replace the EPS unit (Torque sensor 
coi l short circuit) (page 13·34). 

DTC 23-02: TORQUE SENSOR (VT3 
DIFFERENTIAL AMPLIFICATION 
FUNCTION) (REGULAR DIAGNOSIS) 
NOTE: 
• Before starting the troubleshooting, check the 

connectors for loose contacts or corroded termi· 
nals, and recheck the DIC. 

1. EPS ECU system inspection 

1. Erase the OTC with HOS o r OLe (page 25· 11 ). 
2. Start the engine. 
3. Fully turn the handlebar to the left or right 

and hold it 10 seconds. 
4. Check the EPS indicator. 

Does the EPS indicator come on? 

NO - System is normally in this time 

YES - GO TO STEP 2. 

2. DTe inspection 

1. Check the DTC with HDS or DLC (page 25-10). 

Is DTC 23-2 indicated? 

NO - Perform the troubleshooting for the 
indicated DTC. 

YES - Replace the EPS ECU with a new one 
(page 25-37). 

DTC 23-03: TORQUE SENSOR 
(VT1 , VT2 RAPID CHANGE) (REGULAR 
DIAGNOSIS) 
Refer to LOW/HIGH VOLTAGE FOR THE TORQUE 
SENSOR (VT l AND VT2) TROUBLESHOOTING 
(page 25-29). 

DTC 23-04: TORQUE SENSOR 
(TEMPERATURE SENSOR) (REGULAR 
DIAGNOSIS) 
Refer to lOW/HIGH VOLTAGE FOR THE TORQUE 
SENSOR (VT1 AND VT2J TROUBLESHOOTING 
(page 25-29). 

DTC 23-05: TORQUE SENSOR 
(SENSOR COIL)) (REGULAR 
DIAGNOSIS) 
Refer to lOW/HIGH VOLTAGE FOR THE TORQUE 
SENSOR (VT1 AND VT2 ) TROUBLESHOOTING 
(page 25-29). 

ELECTRIC POWER STEERING (EPS) 

TORQUE SENSOR 3P CONNECTOR 

(Viewed of torque sensor side connector) 

A 

c 
B 
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OTC 24-01 : ENGINE SPEED SIGNAL 
(REGULAR DIAGNOSIS) 
Refer to OTC "-01: EXCESSIVE CHANGE OF THE 
VEHICLE SPEED SIGNAL TROUBLESHOOTING 
(page 25-18) 

DTC 31-01: LOW/HIGH IG1-TERMINAL 
VOLTAGE (INITIAL DIAGNOSIS) 
NOTE: 
Before starting the troubleshooting check the fol
lowing items: 

- check the connectors for loose contacts or cor
roded terminals, and recheck the DTe. 

- check for a blown lOA IGN fuse. 
- battery condition (must use a fully charged bat-

tery) 

" IG1 Line Open Circuit inspection 

Remove the front fender (page 2-11). 

Disconnect the EPS EeU 21P gray A connector. 
With the ignition switch turned to ON, measure 
the voltage between the Black/green wire termi 
nal of the wire harness side of the EPS ECU 21 P 
gray A connector and body ground. 

Connection : Black/green(+l - Body ground H 

TOOL: 
Pin probe (Male) 07ZAJ-RDJA110 

Is there battery voltage7 

EPS ECU 21P A CONNECTOR 

(Viewed from terminal side) 

Black/green 

1+1 

1-1 
NO - Open ci rcuit in the Black/green wire 

between lOA IGN fuse and EPS ECU '-----------------=-----' 
21P gray A connector. 

YES - GO TO STEP 2. 

2. Battery Inspection 

Perform the BATIERY/CHARGING SYSTEM trou
bleshooting (page 19-5\. 

Is th8 BA TTERY ICHARGING SYSTEM in good 
condition? 

YES - Recheck for poor contact or loose con
nection in the wire harness. If they are 
OK, replace the EPS ECU with a new 
one (page 25-37) . 

NO - Repair the BATIERY/CHARGING SYS-
TEM 

DTC 31-02: LOW/HIGH IG1-TERMINAL 
VOLTAGE (REGULAR DIAGNOSIS) 
Refer to DTC 31-01: LOW/HIGH IG1-TERMINAL 
VOLTAGE (IN ITIAL DIAGNOSIS) TROUBLESHOOT
ING (page 25-32) 



DTC 32-01 : LOW/HIGH VBU VOLTAGE 
(REGULAR DIAGNOSIS) 
NOTE: 
Betore starting the troubleshooting check the fol 
lowing items 

- check the connectors for loose contacts or cor
roded terminals, and recheck the DTe. 

- check for a blown 40A and lOA IGN fuses. 
- battery condition (must use a fully charged bat-

tery) 

1. EPS ECU +8 line Open Circuit Inspection 

Remove the front fender (page 2-11). 

Disconnect the EPS ECU 2P C brown connector. 
With the ignition switch turned to ON, measure 
the voltage between the Red wire terminal of the 
wi re harness side of the EPS ECU 2P C brown 
connector and body ground. 

Connection: Red(+) - Body ground (-) 

Is there banery voltags7 

NO - Open circuit in the Red wire between 
40A fuse and EPS ECU 2P C brown con
nector 

YES - GO TO STEP 2. 

2. Battery Inspection 

Perform the BATIERY/CHARGING SYSTEM trou 
bleshooting (page 19-5). 

Is the BATTERY/ CHARGING SYSTEM in good 
condition? 

YES - Recheck for poor contact or loose con
nection in the wire harness. If they are 
OK. replace the EPS ECU with a new 
one (page 25-37). 

NO - Repair the BATIEAY/CHARGING SYS-
TEM 

ELECTRIC POWER STEERING (EPS) 

EPS ECU 2P C CONNECTOR 

(Viewed from terminal side) 

Red 
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EPS INOICATOR OOES NOT COME ON 

NOTE: 
• Before starting the troubleshooting, check the 

connectors for loose contacts or corroded termi
nals. 

1. Combination Metar Inspection 

Check that the combination meter funct ions 
properlv_ 

Does the combination function properly? 

NO - Perform the combination meter inspec-
tion (page 22-15). 

YES - GO TO STEP 2. 

2. Indicator line Short Circuit inspection 

Remove the front fender (page 2-1' ). 

Disconnect the EPS EeU 2t P gray A connector. 
Turn the ignition switch 10 ON. 

Does the indicator come on? 

YES - Recheck for poor contact or loose con-
nection in the wire harness. If they are 
OK, replace the EPS EeU with a new "'_ ... 
one (page 25-37). 

NO - GO TO STEP 3. 

3. EPS Indicator Ins pection 

Turn the ignition switch to OFF. 
Disconnect the combination meter 6P natural 
connector. 
Turn the ignition switch to ON. 

DOBS thB indicator comB on? 

NO - Recheck for poor contact or loose con-
nection in the wire harness. If they are 
OK, replace the combi nati on meter with 
a new one (page 22-14). 

YES - Short circuit in the Gray/blue wire 
between the combination meter and 
EPS ECU. 



EPS INDICATOR DOES NOT GO OFF, 
AND NO DTC. ARE STORED 
NOTE: 
Before starting the troubleshooting check the fol
lowing items 

- check the connectors for loose contacts or cor
roded term inals, and recheck the DTe. 

- check for a blown 40A and 10A IGN fuses. 
- battery condition (must use a fully charged bat-

tery) 

, . Fuse Inspection 

Check the 40A and lOA IGN fuses. 

Is the fuse OK? 

YES - Replace the fuse and recheck. If the fuse 
is blown, check for a short to body 
ground in this fuse circuit. 

NO - GO TO STEP 2. 

2. DTC Inspection 

Check the DTe with HOS or OLe (page 25-10). 

Are there any DTCs? 

YES - Troubleshoot the indicated Ole. 

NO - GO TO STEP 3. 

3. Indlcator line Short Circuit inspection 

Remove the front fender (page 2-11). 

Disconnect the EPS ECU 21 P gray A connector. 
Ground the Gray/blue wire terminal of the wire 
harness side of the EPS ECU 21 P gray A connec
tor and with a jumper wire. 

TOOL: 
Pin probe (Male) 07ZAJ·ROJA110 

Turn the ignition switch to ON. 

Does the indicator go off7 

YES - Check for poor contact or loose con nec
tion in the wire harness. If they are OK, 
replace the EPS ECU with a new one 
(page 25·37). 

NO - GO TO STEP 4. 

4. EPS Indicator Inspection 

Turn the ignition switch to OFF. 

Disconnect the combination meter 4P green con
nector. 
Ground the Gray/blue terminal of the combina· 
t ion meter 4P green connector and body ground. 

Does the indicator go off? 

YES - GO TO STEP 5. 

NO - GO TO STEP 6. 

ELECTRIC POWER STEERING (EPS) 

EPS ECU 21 P A CONNECTOR 

(Viewed from terminal side) 

METER 4P CONNECTOR 

Gray/blue 

(Viewed of meter side connector) 

~ 

Gray/blue 

~ 
00 

'!flO 

1 
-
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ELECTRIC POWER STEERING IEPS) 
5. SCS Line Short Circuit Inspection 

Turn the ignition switch to OFF. 
Disconnect the EPS ECU 21 P gray A connector. 
Check fo r the continuity between the Brown/red 
wire terminal of the wire harness side and body 
ground. 

Connection: Brown/ red!+) - Body ground H 

TOOL: 
Pin probe (Male) 07ZAJ-RDJA 1'0 

Is there continuity? 

YES - Short circuit in the Brown/red wi re 
between the EPS ECU 21 P gray A con
nector and OLe. 

NO - GO TO STEP 6. 

6. IG 1 line Open Circuit ins pection 

Disconnect the EPS ECU 21 P gray A connector. 
With the ignition switch turned to ON, measu re 
the voltage between the Black/green wi re termi
nal of the wi re harness side of the EPS EeU 21 P 
gray A connector and body ground. 

Connection: Black/ green(+I - Body ground (-) 

TOOL: 
Pin probe (Malel 07ZAJ-ROJA110 

EPS EeU 21 P A CONNECTOR 

(Viewed from terminal side) 

Brown/red 

EPS ECU 21 P A CONNECTOR 

(Viewed from terminal side I 

Is there battered volt8ge? V 

25-36 

NO - Open ci rcuit in the Black/green wi re 
between 10A IGN fuse and EPS ECU 
21P gray A connector 

YES - GO TO STEP 7. 

7. EPS ECU +B line Open Circuit Inspection 

Disconnect the EPS ECU 2P C brown connector. 
With the ignition switch turned to ON, measure 
the vol tage between the Red wi re te rminal of the 
wire harness side of the EPS ECU 2P C brown 
connector and body ground. 

Connection : Red(+) - Body ground (-I 

Is there b8ttery volt8ge? 

NO - Open circuit in the Red wire between 
40A fuse an d EPS ECU 2P C brown con
nector 

YES - GO TO STEP 8. 

Black/g reen 

EPS ECU 2P C CONNECTOR 

(Viewed from terminal side) 

Red 

(+) 
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8. EPS ECU PG line Open Circuit Inspection 

Disconnect the EPS ECU 2P C brown connector. 
Check the continuity of the wire harness side of 
the EPS ECU 2P C brown connector and body 
ground. 

Connection : Green(+) - Body ground (-I 

Is there continuity? 

NO - Open ci rcuit in the Green wire between 
EPS ECU 2P C brown connector and 
body ground. 

YES - GO TO STEP 9. 

9. Battery Inspection 

Perform the BATTERY/CHARGING SYSTEM trou
bleshooting (page 19-5). 

Is the BATTERY/ CHARGING SYSTEM in good 
condition? 

YES - Recheck for poor contact or loose con
nection in the wire harness. If they are 
OK, replace the EPS ECU with a new 
one (page 25-37), 

NO - Repair the BATTERY/CHARGING SYS-
TEM 

EPS ECU REPLACEMENT 
REMOVALIINSTALLA TION 
Remove the front fender (page 2-11). 

Disconnect the EPS ECU 21 P gray A, 2P gray Band 
2P brown C connectors. 
Release the three tabs of the holder cover. 
Remove the EPS ECU from the stays on the ECU 
holder. 

Install the EPS ECU in the reverse order of removal. 

Perform the Torque Sensor Initialization 
(page 25·13). 

ELECTRIC POWER STEERING (EPS) 

EPS ECU 2P C CONNECTOR 

(Viewed from terminal side) 

rFY:;;f~~--- Green 
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26. WIRING DIAGRAMS 

'05-'06 FA model lA, CM type)··············· · 26-3 '06-'08 FGA model lA, CM type) ············· 26-8 

'05-'06 FA model IU type) ....................... 26-4 After '08 FA modellA type) .................... 26-9 

'05-'06 FGA model ·· ·· ··············· ··· ·· ········· ·· 26-5 After '08 FA modellU type) .... .. ...... ... .. . 26-10 

'06-'08 FA model lA, CM type) ... .. .. ..... ... . 26-6 After '08 FGA modellCM type) ............ 26-11 

'06-'08 FA modellU type) .. ················ .. ···· 26-7 After '08 FPA model lA, CM type) ........ 26-12 
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27. TROUBLESHOOTING 

ENGINE DOES NOT START OR POOR PERFORMANCE 
IS HARD TO START· .... · ...... ·· .... ·· .............. 27-2 AT HIGH SPEED ....................................... 27-6 

ENGINE LACKS POWER .................... ...... 27-3 POOR HANDLING .................................... 27-6 

POOR PERFORMANCE 
AT LOW AND IDLE SPEED .. · .. · ................ · 27-5 
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TROUBLESHOOTING 

ENGINE DOES NOT START OR IS HARD TO START 

27-2 

1. Fuel line Inspection 

Check fuel flow to carburetor. 

Dotls fuel reach carburetor? 

NO _ . Clogged fuel line or strainer 
• Faulty fuel valve 
• Clogged fuel tank breather hose 

YES - GO TO STEP 2. 

2. Spllrk Plug Inspection 

Remove and inspect spark plug. 

15 the spark plug wet? 

YES _ . Flooded carburetor 
• Thronle valve open 
• Dirty ai r cleaner 
• Improperly adjusted pi lot screw 
• Starting enrichment (SE) valve stuck open or damaged 

NO - GO TO STEP 3. 

3. Spark Test 

Perform spark test. 

Is there weak or no spark? 

YES - . Faulty spark plug 
• Fouled spark plug 
• loose or disconnected ignition system wires 
• Broken or shorted spark plug wire 
• Faulty ignition coil 
• Faulty ignition pulse generator 
• Faulty engine stop switch 
• Faulty ignition switch 
• Faulty engine control module (ECM) 

NO - GO TO STEP 4. 

4. Engine Starting Condition 

Start engine by following normal procedure. 

Does the engine stsrt then stops7 

Yes _ . Improper SE valve operation 
• Incorrectlv adjusted ca rbu retor 
• Leaking carburetor insulator 
• Improper ignition tim ing (Faulty ECM or ignition pulse generator) 
• Contaminated fuel 

NO - GO TO STEP 5. 

5. Cylinder Compression 

Test cylinder compression. 

Is the compression low7 

YES _. Valve clearance too small 
• Valve stuck open 
• Worn cylinder and piston rings 
• Damaged cylinder head gasket 
• Seiled valve 
• Improper valve timing 



ENGINE LACKS POWER 
1. Drive Train Inspection 

Raise wheel off the ground and spin by hand. 

Does the wheel spin freely? 

NO - . Brake dragging 
• Worn or damaged 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 low? 

YES -. Faulty tire valve 
• Punctured tire 

NO - GO TO STEP 3. 

3. Engine Condition Inspection 

Accelerate lightly. 

Does the engine speed increase? 

NO -. Fuel/ai r mixture too rich or lean 
• Clogged air cleaner 
• Restricted fuel flow 
• Clogged muffler 
• Restricted fuel tank breather hose 

YES - GO TO STEP 4. 

4. Engine Condition Inspection 

Accelerate or run at high speed. 

Is there knocking ? 

YES _. Worn piston and cyl inder 
• Use of poor quality fuel 
• Excessive carbon build-up in combustion chamber 
• Ignition timing too advance (Faulty ECM) 
• Lean fuel mixture 

NO - GO TO STEP 5_ 

5. Ignition Timing Inspection 

Check the ignition timing. 

Is the ignition timing correct? 

NO - . Faulty engine control module (ECM) 
• Faulty ignition pulse generator 

YES - GO TO STEP 6. 

6. 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 STEP 7. 

TROUBLESHOOTING 
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TROUBLESHOOTING 

27-4 

7. Cylinder Compression Inspection 

Test cylinder compression. 

Is the compression low? 

YES _ . Valve clearance too small 
• Valve stuck open 
• Worn cyl inder and piston rings 
• Damaged cylinder head gasket 
• Seized valve 
• Improper valve timing 

NO - GO TO STEP B. 

8. Carburetor Inspection 

Check carburetor for clogging. 

Is the carburetor clogged? 

YES - Carburetor not serviced frequently enough 

NO - GO TO STEP 9. 

9. Engine Oil Inspection 

Check oi l le\lel and condi t ion. 

Is there correct level and good condition? 

NO _. Oil level too high 
• Ojl level too low 
• Contaminated oil 

YES - GO TO STEP 10. 

10. lubrication Ins pection 

Remove cylinder head cover and inspect lubrication. 

Is the valve train lubricated properly? 

NO _ . Clogged oil passage 
• Clogged oil orifice 

YES -GOTOSTEP1 1. 

11 . Over Heating Inspection 

check for engine over heating. 

Is the engine over heating? 

NO _. Coolant level too low 
• Fan motor not working (Faulty ECM) 
• Thermostat stack closed 
• Excessive carbon build up in combustion chamber 
• Use of poor quality fuel 
• lean fuel mixture 
• Wrong type of fuel 

YES - Faulty automatic transmission system 



POOR PERFORMANCE AT LOW AND IDLE SPEED 
1. Pilot Screw Inspection 

Check carburetor pilot screw adjustmen t. 

Is the adjustment correct? 

NO - See page 5-19 

YES - GO TO STEP 2. 

2. Intake Air Leak Inspection 

Check for leaking carburetor insulator. 

Is there leaking? 

YES _ . l oose carburetor insu lator bands 
• Damaged insulato r 

NO - GO TO STEP 3. 

3 . Spark Test 

Perform spark test. 

Is there weak or intermittent spark? 

YES - . Faulty spark p lug 
• Fouled spark plug 
• Loose or disconnected ignition system wi res 
• Broken or shorted spark plug wire 
• Faulty ignition coil 
• Faulty ignition pulse generator 
• Faulty engine stop switch 
• Faulty ignition switch 
• Faulty engine control module (ECM) 

NO - GO TO STEP 4. 

4. Ignition Timing Inspection 

Check the ignition timing. 

Is the ignition timing correct? 

NO _. Faulty engine contro l module (ECM) 
• Faulty ignition pulse generator 

YES - Faulty automatic tra nsmission system 

TROUBLESHOOTING 
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TROUBLESHOOTING 

POOR PERFORMANCE AT HIGH SPEED 
1. Fuel line Inspection 

Disconnect fuel line at carburetor. 

D08S fuel flow freely? 

NO _ . Clogged fuel line 
• Clogged fuel tank breather hose 
• Faulty fuel valve 
• Clogged fuel strainer 

YES - GO TO STEP 2. 

2. Carburetor Inspection 

Check carbu retor for clogging . 

Is the carburetor clogged? 

YES - Carburetor not serviced frequently enough 

NO - GO TO STEP 3. 

3. Valve Timing Inspection 

Check valve timing. 

Is the valve timing correct? 

NO - Camshaft not installed properly 

YES - GO TO STEP 4. 

4. Ign ition Timing Inspection 

Check ignition timing. 

Is the ignition timing correct? 

NO _ . Faulty engine control module (ECM) 
• Faulty ignition pulse generator 

YES - GO TO STEP 5. 

5. Valve Spring Inspection 

Check valve springs. 

Are the valve springs weak? 

YES - Fau lty valve spring 

NO - Faulty automatic transmission system 

POOR HANDLING 
Steering is heavy 
• Steering shaft nut or holder too tight 
• Damaged steering shaft bushing 
• Damaged steeri ng shaft bear ing 
• EPS does not assist the steering force (EPS model only) 

Any w heel is w obbling 
• Excessive wheel bearing play 
• Bent rim 
• Improperly installed wheel hub 
• loose suspension arm 
• Bent frame 

Vehicle pulls t o 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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