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WAARSCHUWING 
Dit handboe voor onderhoud en reparaties is samengesteld door Yamaha 
Motor Company voor gebruik door erkende Yamaha dealers en de daar 
werkzame deskundige monteurs, die als zodanig zin opgeleid en over de door 
ons geadvisserde gereedschappen en meetapparatuur beschikken. Het 
handboek kan op verzoek aan de particuliere sigenaar/gebruiker ter 
beschikking worden gesteld, doch wi wizen er nadrukkelik op dat het 
Litvoeren van reparaties en onderhoudswerkzaamheden door anderen dan 
erkende Yamaha dealers risico's kan opleveren voor de veiligheid en/of de 
levensduur van onze produkten en daarom door ons wordt ontraden. Wil wiizen 
er voorts op, dat een eventuele garantie vervalt indien reparaties of 
‘onderhoudswerkzaamheden door anderen dan erkende Yamaha dealers zijn 
verricht. 

De instrukties volgens dit handboek kunnen worden gewizigd of aangevuld 
door medecelingen aan erkende Yamaha deelers, die niet aan andere 
‘gebruikers bekend worden gemaakt. 

ledere aansprakelikheid van Yamaha Motor Company Limited, Yamaha Motor 
Nederland B.V. en andere gelieerde ondernemingen behorende tot de Yamaha 
groep verband houdende met het beschikbaar stellen van dit handboek dan wel 
met de inhaud daarvan, wordt uitdrukkeliik uitgesioten. 

XV500K 
‚SERVICE MANUAL 

01986 by Yamaha Motor Corp., USA 
1st Edition - Docember 1982 - JEM D-166 

th Printing - April 1986 

ALL RIGHTS RESERVED BY 
YAMAHA MOTOR CORPORATION, U.S.A- 

CYPRESS, CALIFORNIA 80830 

LIT-11616:03-51 



NOTICE 

This manual was written by the Yamaha Motor Company primarily for use by Yamaha dealers 
and their qualified mechanics. It is not possible to put an entire mechanic’s education into one 
manual, so it is assumed that persons using this book to perform maintenance and repairs on 
Yamaha motorcycles have a basic understanding of the mechanical concepts and procedures in- 
herent to motoreycle repair technology. Without such knowledge, attempted repairs or service 
to this model may render it unfit to use and/or unsafe, 

This model has been designed and manufactured to perform within certain specifications in regard 
to performance and amissions. Proper service with the correct tools is necessary to ensure that 
he motoreycle will operate as designed. If there is any question about a service procedure, it 
is imperative that you contact a Yamaha dealer for any service information changes that apply 
to this model. This policy is intended to provide the customer with the most satisfaction from 
his motorcycle and 10 conform with federal environmental quality objectives. 

Yamaha Motor Company, Ltd. is continually striving to improve all models manufactured by 
Yamaha. Modifications and significant changes in specifications or procedures will be forwarded 
to all Authorized Yamaha dealers and will, where applicable, appear in future editions of this manual. 

NOTE: 

This Service Manaual contains information regarding periodic maintenance to the emission con- 
trol system for the XV500K. Please read this material carefully. 

Particularly important information is distinguished in this manual by the following notations: 
NOTE: A NOTE provides key information to make procedures easier or clearer. 

CAUTION: A CAUTION indicates special procedures that must be followed to avoid damage 
to tne motoreycle. 

ZEIT A WARNING indicates special procedures that must be followed to avoid injury 

to a motorcycle operator or person inspecting or repairing the motorcycle. 

SERVICE DEPT. 
INTERNATIONAL DIVISION 

YAMAHA MOTOR CO.. LTD. 
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CHAPTER 1. 
GENERAL INFORMATION 

MOTORCYCLE 
IDENTIFICATION 

Engine Serial Number 
The engine serial number is stamped into the 

elevated part of the right rear section of the 

engine. 

Starting serial number: 

XV500K 22U-000101 

NOoTE: 

The first three digits of these numbers are for 
model identification; the remaining digits are 

the unit production number. 

T. Engine soral number 

Vehicle Identification Number 
The vehicle identification number is on the right 
side of the steering head pipe. 

1. Venice identfication number 

Starting serial number: 

JYA22U00% DA000101 

1 



SPECIAL TOOLS 
‚The proper special tools are necessary for com- 
plete and accurate tune-up and assembly. Us- 
ing the correct special tool will help prevent 
damage caused by the use of improper tools 
or improvised techniques. 

For Tune-Up 

Inductive tachometer (P/N. YU-08036) 

Inductive timing light (P/N. YU-08037) 

Fuel level gauge (P/N. YM-01312) 

Compression gauge (P/N. YU-33223) 

Vacuum gauge (P/N. ¥U-08030) 

This gauge s neoded for carburetor synehronizaton. 

For Engine Service 
Universal clutch holder 
{P/N. YM-91042) 

TS tool used to hold the clutch wher removing or mtaling, 
the elutch boss locknut. 
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Valve spring compressor 
(PiN. YM-04019) 

Tris tool must ba used for romoving and instling the vaio 
assembis. 

Vaive guide remover 

(P/N. YM-01225) 

‚This must be used 10 remove Ihe valvo guides. 

Valve guide reamer 
(PiN. YM-01227) 

This must be used when replacing Ihe valve guide‘ 



Valve guide installer 
(P/N. YM-04017) 

Slide hammer 

(P/N. YU-01083) 

8 mm (0.315 in) 

This too is needed for proper installation of the valve guide. 

Valve seat cutter set 

(P/N. YM-91043) 

(Thea tools are used when removing Ihe rocker arm shaft 

3-way universal puller 
(P/N. YU-33270) 

© ©® © 

Tris 10011 nesded 10 resurface tne valva seat. 

Slide hammer 

(P/N. YU-01047) 

0) 

These tools are used when remaving the camahaft 

13 

This 1001 i used for remaving the flywhoel 

Flywheel magneto puller attachment 
(P/N. YM-33282) 

Tris tol is used to protect he crankehaft end when removing 
tho Ay. 



Piston pin puller 
(P/N. YU-01304) 

This 100! is used 10 remove the piston pin. 

#30 Torx driver 
(P/N. YU-29843-6) 

‚This 1ol 5 used 10 loosen or üghten the dv ane bearing stop- 
per bolt, 

Plain bearing driver/installer 

(P/N. YM-28898) 
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Handle (P/N. YM-04058-1) 

‚These tools are used for removing and Instaling he crankshaft 

lin bearing, 

Plastigauge set “Green” 

(P/N. YU-33210) 

(This gauge = nanded vıhen measuring elearance for connec- 
ing rod bearing, 

For Chassis Service 
Ring nut wrench 
(P/N. YU-01268) 

This 100118 uead 1 losen and tighten the sieorngstem ng run 

® 
) 

T-handle (P/N. YM-01326) . 
Damper rod holder (P/N. YM-33256) 

(This tools used 10 loosen and Sghten Ihe Tront fork eylinder 
holiing bolt, 



Front fork cap socket (17 mm (0.67 in)) 
(P/N. YM-01104) 

Dial indicator 
{P/N. YU-03097) 

Cap bot 

For Middle Gear Service 

Universal joint holder and adapter 

(P/N. YM-04062) 

This tools needed when loosening and tahtening he front fork 

Tri 100 is used when disassembng/assembing the joint and 
0 adjust gear Ih. 

Middle drive gear holder 
(P/N. YM-33222) 

‚This 10011 needed when measuring gear back lach. 

15 

‚These 1001 ara usod when measuring gear ash for middle gear 

For Shaft Drive Service 

Damper spring compressor 
(P/N. YM-33286) 

This tool is used with middle drive gear holder to disascem- 
bie and reassemble the middle gear damper. 

Final drive gear lash tool 

(P/N. YM-01230) 

is 1001 Is neodod when measuring gear la for final gear. 



Bearing retainer wrench 

(P/N. YM-33214) 

is 1001 is used 10 loosen or tighten the bearing rain. 

For Electrical Components 
‚The uses of these tools are described in Chapter 

Electro tester 
(P/N. YU-03021) 

Pocket tester 

(P/N. YU-03112) 

6. 
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CHAPTER 2. 
PERIODIC INSPECTIONS AND ADJUSTMENTS 

INTRODUCTION 
"This chapter includes all information necessary 
to perform recommended inspections and ad- 
justments. These preventive maintenance pro- 
cedures, if followed, will ensure more reliable 
vehicle operation and a longer service life. The 
need for costiy overhaul work will be greatly 
reduced. This information applies to vehicles 
already in service and to new vehicles that are 
being prepared for sale. All service technicians 
should be familiar with this entire chapter. 

MAINTENANCE INTERVALS 

CHARTS 
PProper periodic maintenance is important. 

Especially important are the maintenance ser- 
vices related to emissions control. These con- 
trols not only function to ensure cleaner air but 
are also vital to proper engine operation and 
maximum performance. In the following 
maintenance tables, the services related to 
emissions control are grouped separately. 

PERIODIC MAINTENANCE EMISSION CONTROL SYSTEM 
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GENERAL MAINTENANCE/LUBRICATION 

00km | 5,000km | 4000km | 8000km T 16,000km 

zu W upengine Pr . T o 
1| Engine i batorsdraning Pareo pam ° 

Fosigearol | Repae Reterio page 210 ° o ] 

Adjus ine play u 

Controland. Apply chain lube. an 
meiereoe | thoeuahly fowan motoroi 
T De— Vorahachan 1 - 

o | o || era o ° 

o (Sinne | S| S ° o 
- o _ . 

rain completely Yamaha fork oil 

[ Check bearings - 
R g Wien wicht 
Er I 

12 P | een - o | e 

G 

Fr ) 

|| Appinor Caahmaor SAE o ° 
shaft. von 1OW30 motor oil 

S 

5 | Bl TMTM | Vot | s e g 

e ecommended thtthese kom b sriced by Yamaha dealer o other quafiedmechnic. 

22 



ENGINE 

Valve Clearance Adjustment 
Adjust the valve clezrance as follows: 
NOTE: 

Valve clearance must be measured when the 
engine is cool to the touch. 

1. Remove the seat, side covers, and fuel 
tank. 

2. Remove the T.C.l/regulator holding 

bracket. 

3. Remove the intake and exhaust valve 
covers. 

4. Remove the emblem and timing plug from 
the left-side crankcase cover. 

1. Emblem 2. Timing plug, 

5. Align the “T” mark (for the rear cylinder) 
on the flywheel with the stationary pointer 
on the crankcase cover. The pointer can 
be viewed through the timing 

the crankcase cover. When the 
is aligned with the stationary pointer, the 
piston is at Top Dead Center (TDC). Valve 
clearance should be checked and adjusted 
when the piston is at TDC on the com- 
pression stroke. The piston is at TDC on 
compression when there is free play in 
both valve adjusters. 

The flywheel is marked as follows: 

TOC FOR THE 
REAR CYLINDER 

FIRING RANGE FOR 
THE REAR CYLINDER 

TDC FOR THE 
FRONT CYLINDER 

6. Use a feeler gauge to determine the 
clearance. 

Intake valve (cold); 
0.10 mm (0.004 in) 

Exhaust valve (cold): 
0.15 mm (0.006 in) 



Loosen the valve adjuster locknut. Turn 

the adjuster in or out to obtain the cor- 

rect clearance. Hold the adjuster to pre- 

vent it from moving, and thoroughiy 

tighten the locknut. Recheck the 
clearance after tightening. 

- 

TIGHTENING TORQUE: | 

14 Nm (1.4 m-kg, 10 ft-Ib) 

Rotate the crankshaft approximately 290 
degrees clockwise to TDC for the front 

cylinder. Repeat the steps above, and 
check/adjust the valve clearance. 

Install the intake and exhaust valve 

covers, the emblem and timing plug. 

Install the T.C.I./regulator bracket on the 

frame. 

Install the fuel tank, side covers, and seat. 
Connect the fuel and vacuum lines. 

10, 

" 

12. 

Spark Plug 

1. Check electrode condition and wear, in- 
sulator color, and electrode gap. 

Clean the spark plug with spark plug 

cleaner if necessary. Use a wire gauge to 
adjust the plug gap to the specification. 

If the electrode becomes too worn, 
replace the spark plug. 

When installing the plug, always clean the 

gasket surface, wipe off any grime that 

might be present on the surface of the 

spark plug, and torque the spark plug 

properly. 

2. 
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Standard spark plug: 

BP7ES (NGK), W22EP-U 

(NIPPONDENSO) 
Spark plug gap: 

0.7-0.8 mm (0.028- 0.031 in) 
| Spark plug tightening torque: 

20Nm (2.0 m-kg, 14 ft- Ib) 

Crankcase Ventilation System 
Check the ventilation pipe from the cam- 
sprocket cover on the rear cylinder to the frame 

essembly for cracks or damage; replace if 
necessary. 

Fuel Line 
Check the fuel hoses and vacuum lines for 

cracks or damage; replace if necessary. 

Exhaust System 

1. Retighten the exhaust pipe flange nuts 

and muffler clamp bolts. 

TIGHTENING TORQUE: 

Exhaust pipe flange nut: 

20 Nm (2.0 m-kg, 14 ft-Ib) 
Muffler clamp bolt: 

20 Nm (2.0 m-kg, 14 ft-Ib) 

2. Replace the exhaust pipe gasket(s) and/or 
muffler gasket(s) if necessary. 

Carburetor Synchronization 
Carburetors must be adjusted to open and 
close simultaneously. Adjust as follows: 

NOT! 

Valve clearance must be set properly before 
synchronizing the carburetors. 



1. Disconnect the vacuum pipe from the 
front carburetor joint and remove the 
vacuum plug from the rear carburetor 
joint. Connect the vacuum gauge lines to 

the carburetor joints. 

NOTE — 

The rear-cylinder carburetor joint has two 
vacuum lines coming out of it. Disconnect the 
‚smaller diameter line, and leave the larger line 

in place on the joint 

1. Vacuum plug 

2. Tum the fuel cocks to the “PRI” position. 
Start the engine, and let it warm up. 

4. Read the vacuum gauge. The readings for 
each carburetor should be the same. If 
not, adjust the synchronizing screw until 

the readings ara the same. 

@
 

Vacuum pressure at idle speed: 
Above 30.59 kPa 

(230 mm Hg, 9.06 in Hg) 
Vacuum synchronous difference: 

Below 1.33 kPa 
(10 mm Hg, 0.38 in Hg) 

1. Synchroniging screw 

5. Reassemble the motorcycle. 

Idle Speed 

1. Remove the Y.l.C.S. chamber securing 
bolt from the carburetor. 

NOTE: 

Do not disconnect the Y.1.C.S. vacuum pipes. 

1. Y.L.C.5. chamber 

2. Start the engine, and warm it up for a few 
minutes. 

3. Set the engine idle speed to the specified 
level by adjusting the throttle stop screw. 
Turning the throttle stop screw in (clock- 
wise) increases the engine speed; turning 
it out (counterclockwise) decreases the 
engine speed. Use a tachometer for che- 
cking and adjusting the engine speed. 



Engine Idle speed: 1,200 r/min 

Engine Oil 

Recommended oil 

Use Yamalube 4-cycle oil or SAE 20W40 SE 
motor oilif the temperature does not go below 

5°C (40°F). Use SAE 10W30 SE motor oil if 
the temperature does not go above 15°C 

(60°F). 

© 0 s Mr Yamalıbe Keyee 

SAE 2owao se 
SAE 1owao se 

LI 10 ec 

Oil level measurement 
1. Place the motorcycle on the centerstand. 

Warm up the engine for several minutes. 

NOTE: 

Be sure the motoreyde is positioned straight 
up when checking the oil level; a slight tilt 

toward the side can produce false readings. 

2. With the engine stopped, check the oil 
level through the level window located at 

the lower part of the left-side crankcase 

cover. 

[\ >) ı EEE 

Wait a few minutes until the oil level settles 
before checking. 

1. Level window 3 

3. The oil level should be between the max- 
imum and minimum marks. If the level is 
lower, add sufficient oil to raise it to the 

proper level. 

2. Maxmum mark 

Oil change (without changing the filter) 

Start the engine and stop after a few 
minutes of warm-up. 

Place an oil pan under the engine and 

remove the oil filler cap. 

Remove the drain plug and drain the oil. 

{we} 

1. Engine drain plug 

4. Reinstall the drain plug (make sure it is 

tight). 

Drain plug torque: 
43 Nm (4.3 m-kg, 31.0 ft-Ib) 



5. Add 2.4 L (2.1 Imp pt, 2.5 US qt) of 
engine oil through the oil filler hole, 

Reinstall the oil filler cap. 

CAUTION: 

Take care not to allow foreign material to 

enter the crankcase. 

6. Start the engire, and let it warm up. 
The oil level indicator light should go off 

after the oil is filled. During warm-up, 
check for oilleakage. If oil leaks, stop the 

engine immediately, and check for the 
cause. 

7. Stop the engine and check the oil level. 

Oil and filter change 
1. Remove the drain plug and drain the oil 
2. Remove the air bleed screw, oil filter cover 

bolts, and filter element. 

e 
2. Filter cover bolt 1. Ai blesd sorew 

3. Reinstall the drain plug (make sure it is 
ight) 

Drain plug torque: 

43 Nm (4.3 m-kg, 31.0 ft-Ib) 
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4. Install the new oil filter element, new O- 

ring, and filter cover; tighten the oil filter 
bolt. 

[ TIGHTENING TORQUE: 
Oil filter cover bolt: 

10 Nm (1.0 m-kg, 7.2 ft-Ib) 

Air bleed screw: 

5 Nm (0.5 m-kg, 3.6 ft-Ib) 

NOTE: 

Make sure the O-rings are positioned property. 

T One 

5. Add 2.5 L (2.2 Imp at, 2.6 US at) of 
engine oil through the oil fller. Reinstall 
the oil filler cap. 

‚After the replacement of engine oil and/or 
oil filter, be sure to check for the oil level 

and any oil leakage. The oil level indicator 
light should go off after the oil is filled. 

2. Oi fiter element 

Clutch Adjustment 
This model has two clutch cable length ad- 

justers. The cable length adjusters are used to 
take up slack from cable stretch and to pro- 
vide sufficient free play for proper clutch opera- 

tion under various operating conditions. 

1. Locknur 
2 Adjuster 

a. 23 mm (0.08-0.12 in) 



1. Locknut 2. Adster 

1. Free play adjustment 
The clutch should be adjusted to suit rider 

reference within a 2-3 mm (0.08- 0.12 
in) free play at the lever pivot side. 

Loosen either the handlebar lever adjuster 
locknut or the cable length adjuster 

locknut. Next, turn the cable length ad- 

Juster either in or out until proper lever free 
play is achieved. 

Clutch lever free play: 

2-3 mm (0.08- 0.12 in) 

NOTE: 

The above procedure provides for maximum 

‚cable free play to allow for proper clutch ac- 
tuating mechanism adjustment. Refer 10 

“Clutch” on page 3-38. 

Checking Ignition Timing 

Check the ignition tirring with a timing 
by observing the stationary pointer and the 
marks stamped on the flywheel. 

| 
FIRING RANGE FOR THE 
REAR CYLINDER 

1. Remove the emblem and timing plug from 

the left-side crankcase cover. 
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2. Connect the timing light 10 the rear (#1) 

cylinder spark plug wire. 
3. Start the engine, and keep the engine run- 

ning at the specified speed. Use a 

tachometer to check the engine speed. 

Engine Speed: 1,200 r/min 

4. The stationary pointer (in the timing win- 
dow) should be within the firing range 

shown on the flywheel. If the pointer is 
not within the range or if it is not steady, 
check the flywheel and/or pickup 

assembly for tightness and/or damage. 
(See Chapter 6, "ELECTRICAL” for fur- 

ther information.) 

5. Reinstall the timing plug. 

Compression Pressure Measurement 
Irsufficient compression pressure will result in 
performance loss and may indicate leaking 
valves or worn or damaged piston rings. 

1. Make sure the valve clearance is correct. 
2. Warm up the engine for 2-3 minutes; 

stop the engine. 
Remove both spark plugs. 

4. Install a compression gauge 

1. Compression gauge 



Compression pressure (at sea level): 

1,177 kPa (12 kg/cm’ 

Turn over the engine with the electric 
starter (make sure the battery is fully 

charged) with the throttle wide open un- 
til the pressure indicated on the gauge 

does not increase further. The compres- 

sion should be within the specified levels. 

Standard: 

1,079 kPa (11 kg/cm’, 156 psi) 
Minimum: 

980 kPa (10 kg/cm?, 142 psi) 
Maximum: 

171 psi) 

WARNING 

When crankii 

sp 

6. 

g the engine, ground the 

ark plug heads to prevent sparking. 

If the pressure is too low, squirt a few 
drops of oil into the cylinder being 

measured. Measure compression again. 

If there is a higher reading than before 
without oil), the piston rings may be worn 

or damaged. If the pressure remains the 

same after measuring with the oil, one or 

both rings and valves may be the source 

of the problem. 
Check both cylinders. Compression 

Pressure should not vary more than the 

specified value from one cylinder to the 
other. 

Difference between each oylind: 

Less than 98 kPa (1.0 kg/cm’, 14 psi 

CHASSIS 

Final Gear Oil 

Oil level measurement 
1. Place the motorcylce on a level place, and 

place it on its centerstand. The engine 

should be cool (at atmospheric temper- 
ature). 

2. Remove the oil filler cap and check the 
oil level. If it is not up to the brim of the 
filler hole, add oil. 

CAUTION: 

Take care not to allow foreign material to 

enter the final gear case. 

[\ 
1. Final gear ol 2. Cortect o love 

Gear oil replacement 

1. Place an oil pan under the final gear case. 

2. Remove the final gear oil filler cap and the 
drain plug; drain the oil 

7 
1. Final gear dran plug 

3. Reinstall and tighten the final gear drain 

plug. 

4. Fill the gear case to the specified level. 



I capacity: 

0.19 L (0.17 Imp at, 0.20 US qt) 
Recommended oil: 

SAE 80 API "GL-4” Hypoid gear oil 

If desired, an SAE 80WS0 Hypoid gear 
oil may be used for all conditions. 

5. Reinstall the filler cap securely. 

Air Filter 

1. Turn the fuel cock lever to “RES” 

Remove the fuel and vacuum pipes from 

the fuel cock. 
Remove the sidecovers. 

3. Remove the seat and fuel tank holding 
bolt. 

»
 

1. Fusl tank holding bolt 

4. Remove the air filter case cover by remov- 
ing the four screws. 

5. Pull out the element. 

< 
A fer element 

Tap the element lightly to remove most 
of the dust and dirt; then blow out the re- 

maining dirt with compressed air from the 

inner surface of the element. If element 

is damaged, replace it. 

ne 

7. Reassemble by reversing the removal pro- 
cedure. Check whether the element is 

seated completely against the case. 

The air filter element should be cleaned 
at the specified intervals. 

CAUTION: 

The engine should never be run without 

the air cleaner element installed; excessive 

piston and/or cylinder wear may result. 

Front and Rear Brake 

Front brake lever free play adjustment 

The brake can be adjusted by simply adjusting 
the free play of the brake lever. The piston in 

the caliper moves forward as a brake pad wears 

out, automatically adjusting the clearance bet- 

ween the brake pads and brake disc. 



CAUTION: 

Proper lever free play is essential to avoid 

excessive brake drag. 

W En 

= 

1. Adjuster” 2. Locknst a. 5-8 mm (02-03) 

1. Loosen the adjuster locknut on the brake 
lever. 

Turn the adjuster so that the brake lever 
movement at the lever end is 5-8 mm 

(0.2- 0.3 in) before the adjuster contacts 
the master cylinder piston. 
‚After adjusting, tighten the locknut. 

2. 

3. 

Rear brake pedal height adjustment 

1. Loosen the adjuster locknut (for pedal 
height). 

By turning the adjuster bolt clockwise or 
counterclockwise, adjust the brake pedal 

Position so that its top end is flush with 

the top of the footrest. 
Secure the adjuster locknut. 

2. 

1. Adluster bot 

for pedal height) 
2. Locknut 

After adjusting the pedal height, the 

brake-pedal free play should be adjusted. 

. Frea play 20-30 mm (0.8-1.2 in) 

Free play 
1. The rear brake should be adjusted to suit 

the rider’s preference, but free play at the 

end of the brake pedal should be 20-30 
mm (0.8-1.2 in). 

To adjust, turn the adjuster on the brake 

rod clockwise to reduce play; turn the ad- 
juster couterclockwise to increase play. 

1. Adluster 

WARNING: 

Check the operation of the brake light 
after adjusting the rear brake. 

Brake Light Switch Adjustment 
The brake light switch is operated by the move- 
ment of the brake pedal. 

To adjust, hold the switch body with your hand 
so it does not rotate and turn the adjusting nut. 
Proper adjustment is achieved when the brake 
light comes on slightly before the brake begins 
10 take effect. 

AN 
2. Adjusing nut 1. Main body 



Front Brake Pad 

To check, examine the pads in the front brake. 

If any pad is worn to the wear limit, replace 

both pads in the caliper. 

() 

1. Wear indicator 

Wear | 8 mm (0.03 in) 

Rear Brake Shoe 
To check, examine the wear indicator position 

while depressing the brake pedal. If the in- 

dicator reaches to the wear limit line, replace 

the shoes. 

1. Woar Imit 2. Wear indieator 

Brake Fluid 

Insufficient brake fluid may allow air to enter 
the brake system, possibly causing the brake 

to become ineffective. Check the brake fluid 

level and replenish when necessary, observing 
these precautions: 

1. Lower level 
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= Use only the designated quality brake 

fluid; otherwise, the rubber seals may 
deteriorate, causing leakage and poor 

brake performance. 

Recommended brake fluid: DOT #3 
[ER 

= Refill with the same type and brand of 
brake fluid; mixing fluids may result in a 

harmful chemical reaction and lead to 

poor performance. 
® Be careful that water or other con- 

taminants do not enter the master cylinder 

when refilling. Water will significantly 

lower the boiling point of the brake fluid 

‚and may result in vapor lock. 
® Brake fluid may erode painted surfaces or 

plastic parts. Always clean up spilled fluid 

immediately. 

Cable Inspection and Lubrication 
The throttle twist grip assembly should be 

greased when the cable is lubricated since the 
grip must be removed to get at the end of the 

throttle cable. Two screws clamp the throttle 
housing to the handlebar. Once these two are 

removed, the end of the cable can be held high 
ta pour in several drops of lubricant. With the 
throttle grip disassembled, coat the metal sur- 

face of the grip assembly with a suitable all- 
purpose grease to cut down friction. 

1. Damage to the outer housing of the 
various cables may cause corrosion. Often 

free movement will be obstructed. An un- 

safe condition may result. Replace such 
cables as soon as possible. 

2. If the inner cables do not operate 
smoothly, lubricate or replace them. 

Recommended lubricant: 

Yamaha chain and cable lube or 

10W30 motor oil. | 



Brake and Change Pedals/Brake and 

Clutch Levers 
Lubricate the pivoting parts of each lever and 

Pedal. 

‚Recommended lubricant: 

Yamaha chain and cable lube or 
10W30 motor oil 

Centerstand and Sidestand 
Lubricate the centerstand and sidestand at their 

Pivot points. 

Recommended lubricant: 

Yamaha chain and cable lube or 
10W30 motor oil 

Front Fork 

WARNING 

Securely support the motorcycle so there 
is no danger of it falling over. 

Change 

1. Raise the motorcycle so that there is no 

weight on the front end of the motor- 

cycle 

Loosen the front fork pinch bolts at the 

steering crown. 

3. Remove the caps and fork cap bolts from 

the inner fork tubes. Use with the special 

tool. 

cap'sorr 
20 Nm (2.0 m kg, 14 1) 

FORK SPRING 

INNER TUBE 

Place an open container under each drain 

hole. Remove the drain screw from each 

outer tube. 

WARNING: 

Do not let oil contact the disc brake com- 
ponents. If any oil should contact the 

brake components, it must be removed 
before the motorcycle is operated. Oil 

cause diminished braking capacity and 
will damage the rubber components of the 

brake assembly. 
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5. When most of the oil has drained, slowly 

raise and lower the outer tubes to pump ‘Adiusting 

out the remaining oil. position 

6. Inspect the drain screw gasket. Replace 
if damaged. Reinstall the drain screw. 

7. Pour the specified amount of oil into the 

fork inner tube. 

Front fork oil (each fork) ] 296 cm? (10.4 Imp oz, 10.0 US oz) | 

Hard STD.] son 

Yamaha fork oil 10 wt or equivalent 

8. After filing, slowly pump the forks up and 

down to distribute the oil. = R i 
9. Inspect the O-ring on the fork cap bolt. 1 Sutter 2 Softer 

Replace O-ring if damage. 
10. Reinstall the fork cap bolts, and tighten 

the front fork pinch bolts. 

3. Install the fuse box bracket and seat in the 

original position. 

TIGHTENING TORQUE: 
| Fork cap bolt: 
| 23 Nm (2.3 m-kg, 17 ft- Ib) 

Front fork pinch bolt: 

20 Nm (2.0 m-kg, 14 ft- Ib) 

Steering Head Adjustment 

The steering assembly should be checked 

periodically for looseness. 

1. Raise the front end of the motorcycle so 

that there is no weight on the front wheel 
2. Grasp the bottom of the forks and gentiy 

rock the fork assembly backward and for. 

ward, checking for looseness in the ste 
ing assembly bearings. 

11. Reinstall the caps 

Rear Shock Absorber Adjustment 

The spring preload of the rear shock absorber 

can be adjusted to suit rider’s preference, 

weight, and road conditions. 

1. Remove the seat and fuse box bracket, 

3. Ifthe steering head is loosened, adjust it 

Remove the handlebar cover, and loosen 

the front fork pinch bolts and steering 
stem bolt 

2. Toincrease preload, raise the spring seat. 
To decrease preload, lower the spring 

seat, 
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2. Steering stem bo 

Use a steering nut wrench to loosen the 
steering ring nut. 
Tighten the steering ring nut until the 
steering head is tight but does not bind 
when the forks are turned. 

1. Steering nut wrench 

Retighten the steering stem bolt, and the 
front fork pinch bolts in that order. 
Recheck steering adjustment to make 
sure there is no binding when the forks 
are moved from lock to lock. If necessary, 
repeat the adjustment procedure. 

Wheel Bearings 
If a rolling rumble is noticed and increases with 
increasing wheel speed [not engine or transmis- 
sion speed), the wheel bearings may be worn. 
Check the wheel bearings for both the front 
and rear wheels. 

Front Wheel 

Tre 
[erser 2) Ent 

Tore 
a Space 
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N 
in En] 

Spar ag 01 seal 
ter auch — 

Retainer — Washer 
Spescematr gear i 

&P [ Rpply Tıhium base gresse] 

1. Raise the front end of the motorcycle, and 
spin the wheel by hand. Touch the axle 
or front fender while spinning the wheel. 
If you feel any excessive vibration, the 
bearings are rough and should be 
replaced. 

Rear Wheel 

Gear brake eamshaft 

Brake shoe 
Wear Tt 

2 mm(0.0 | 

@ 
(@602 

pacer 

hm (20 m kg, 

Te 

# 

Remove the rear wheel, and check the 
bearing movement with your finger. 

Replace the bearings if they are rough or 
worn. 



Fuel Cock 
If either fuel cock is Ieaking or is excessively 

contaminated, it should be removed from the 

fuel tank and inspected. 

oRING 

FILTER 
SCREEN 

FUEL COCK GASKET 

N oRING 

e 

o 
& onam screw 

1. Remove the fue! tank and position it so 
that fuel will not spill when the fuel cock 

is removed. 

2. Remove the fuel cock assembly and in- 
spect the filter screen. Replace the fuel 

‚cock assembly it it is seriously contami- 
nated. 

3. Inspect all components, and replace any 
that are damaged. If the diaphragm is 
damaged in any way or if the fuel cock 
gasket surfaces are scratched or corrod- 
ed, the fuel cock assembly must be 
replaced. If there is abrasive damage to 
any components, the fuel tank must be 
drained and flushed. 

4. Reassemble the fuel cock, and install it on 
the fuel tank. 

Tubeless Tires and Aluminum Wheels 
This motorcycle is equipped with aluminum 
wheels designed to be compatible with either 
tube or tubeless tires. Tubeless tires are install- 
ed as standard equipment. 

WARNIN! 

Do not attempt to use tubeless tires on a 

wheel designed for use only with tube- 
type tires. Tire failure and personal injury 

may result from sudden deflation. 

Tube-type wheel—Tube-type tires only 
Tubeless-type wheel—Tube-type or 

tubeless tires 
When using tube-type tires, be sure to in- 
stall the proper tube. 

TUBELESS TIRE TUBE-TYPE TIRE 

TuBE 
\ 

| ALUMINUM 
AIR VALVE WER. 

Toinsure maximum performance, long service, 
and safe operation, note the following pre- 
sautions: 

1. Check tire pressure before ri 
as necessary. 

ing; adjust 

Tire pressure (cold) 

With oil full 186 kg (4081b) 
Masimom oag* Ziia won) 

28, 2305) 

11486 1b) load* ka/om®, | 12.3kg/em', 

"Toadis the 10tal weight of cargo, rider, passenger, and 

2. Before operation, always check the tire 
surfaces for wear and/or damage; look for 
cracks, glass, nails, metal fragments, 
stones, etc. Correct any such hazard 
before riding. 



Always inspect the aluminum wheels 
before a ride. Place the motorcycle on its 
centerstand and check for cracks, bends 

or warpage of the wheels. Do not attempt 
even small repairs to the wheel. If a wheel 

is deformed or cracked, it must be 
replaced. 

Tires and wheels should be balanced 

whenever either one is changed or replac- 

ed. Failure to have a wheel assembly 
balanced can result in poor performance, 

adverse handling characteristics, and 

shortened tire ife. 

After installing a tire, ride conservatively 

to allow the tire to seat itself on the rim 

properly. Failure to allow proper seating 
may cause tire failure resulting in damage 

to the motorcyele and injury to the rider. 
After repairing or replacing a tire, check 
10 be sure the valve stem locknut is 
securely fastened. If not, torque it as 
specified. 

| TIGHTENING TCRQUE: 
| 2Nm (0.2 m kg, 1.4 ft-Ib) 

ELECTRICAL 

Battery 
1. The fluid level should be between the up- 

per and lower level marks. Use only distil- 
ed water if refilling is necessary. 

CAUTION: 

Normal tap water contains minerals which 

are harmful to a battery; therefore, refi 
only with distilled water. 

2. Always make sure the connections are 
correct when installing the battery. Make 

sure the breather pipe is properly con- 

nected, properly routed, and is not 

damaged or obstructed. 



CAUTION: 

The battery must be charged before using 

to ensure maximum performance. Failure 
to charge the battery properly before first 

use or a low electrolyte level will cause 
premature failure of the battery. Charging 

current: 1.2 amps/10 hrs. or until the 
specific gravity reaches 1.280 at 20°C (68°F) 

WARNING 

Battery electrolyte is poisonous and 

dangerous, causing severe burns, etc. It 
contains sulfuric acid. Avoid contact with 

skin, eyes, or clothing. 
Antidote: EXTERNAL — Flush with water. 

INTERNAL — Drink large quantities of 

water or milk. Follow with milk of 

magnesia, beaten egg, or vegetable oil 

Call physician immediately. 
Eyes: Flush with water for 15 minutes and 

get prompt medical attention. Batteries 

produce explosive gases. Keep sparks, 
flame, cigarettes, etc. away. Ventilate 

when charging or using in closed space. 

‚Always shield eyes when working near 

batteries. 

KEEP OUT OF REACH OF CHILDREN 

Headlight 
Headlight bulb replacement 

1. Remove the two screws holding the light 

unit assembly to the headlight body. 

Holding screw 
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2. Disconnect the connector and remove the 
light unit assembly. 

3. Turn the bulb holder counterclockwise 

and remove the defective bulb. 

4. Slip a new bulb into position and secure 
it with the bulb holder. 

CAUTION: 

Avoid touching the glass part of the bulb. 
‚Also keep it free from oil; otherwise, the 
transparency of the glass, life of the bulb, 
and illuminous flux will be adversely af- 
fected. If oil gets on the lamp, clean it with 
a cloth moistened thoroughly with alcohol 
or lacquer thinner. 

WARNING 

Keep flammable products or your hand 
‚away from the bulb while it is on; it gets 
hot. Do not touch the bulb until it cools 
down. 

5. Reinstall the light unit assembly to the 
headiight body. Adjust the headlight 
beam if necessary. 



Headlight beam adjustment 

1 Horizontal adjustment 
To adjust the beam to the right (as you're 

sitting on the bike), turn the adjusting 

screw clockwise. 

To adjust the beam to the left, turn the 
screw counterciockwise. 

Vertical adjustment: 
Loosen the adjusting screw under the 
headlight body. Adjust vertically by mov- 
ing the headlight body. When proper ad- 

justment is attained, retighten the ad- 

justing screw. 

3. Horizontal adjsting scrow b, adiusting screw 

Fuse 

1 The fuse block is located under the seat. 

If any fuse is blown, turn off the ignition 
switch and the switch in the circuit in 

question; install a new fuse of proper 

amperage. Turn on the switches, and see 
if the electrical device operates. Ifthe fuse 
immediately blows again, check the cir- 
cuit in question (refer to Chapter 6, 
“ELECTRICAL") 
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WARNING: 

Do not use fuses of a higher amperage 

rating than those recommended. Substitu- 

tion of a fuse of improper rating can cause 

extensive electrical system damage and a 

possible fire. 
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CHAPTER 3 
ENGINE OVERHAUL 

ENGINE REMOVAL 

NOTE 

It is not necessary to remove the engine in order 

to remove the clutch and/or the AC magneto. 

Preparation for Removal 

1. All dirt, mud, dust, and for 

must be cleaned from the engine before 
the engine is removed and disassembled. 

This will help keep foreign material out of 

the engine oil. 
2. Before engine removal and disassembly, 

be sure that you have the proper tools and 
cleaning equipment. With them you can 
perform a clean and efficient job. 

NOTE 

‚When disassembling the engine, keep “mated” 

Parts together. This includes gears, cylinders, 
istons, and other parts that have been 

“mated” through normal wear. “Mated” parts 
must be reused as an assembly or replaced 

3. During engine disassembly, clean all parts 
and place them in trays in their order of 

disassembly. This will speed up assembly 
and help assure that all parts are correct- 

Iy reinstalled in the engine. 

4. Place the motorcycle on its centerstand. 
Start the engine and let it warm-up. Stop 
the engine and drain the engine ol 

5. Remove the left and right sidecovers. 

Fuel Tank 

1. Turn the fuel cock to “ON”. 
2. Disconnect the fuel and vacuum lines 

from the fuel cock. 
3. Remove the seat and fuel tank bolt. 
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1. _ Remove the air filter cover and filter from 
the frame. 

2. Loosen the carburetor inlet joint screws, 
and pull out the inlet joints from the 
frame. 

1. Into joint 

NOTE: 

‚After removing the air filter assembly, cover the 
carburetor with a clean cloth to keep dust and 

dirt out of it. 



Battery 
1. Disconnect the battery leads. 

NOTE: 

Disconnect the negative lead first. 

2. Disconnect the starter motor lead from 
the starter motor relay, and oil level switch 
lead. 

3. Remove the battery-box-holding screw 

and remove the battery box from the 

frame. 

NOTE: 

Be sure to disconnect the brake switch rod 

from the brake pedal return spring before com- 
pletely removing the battery box. 
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Exhaust Pipes and Mufflers 
1. Remove the exhaust pipe flange nuts from 

the front cylinder head. 

2. Loosen the muffler clamp bolt and remove 

the exhaust pipe. 

3. Loosen the muffler clamp bolt at the rear 
cylinder. 

4. Remove the muffler and passenger 

footrest securing bolt from each muffler 

bracket. 
Remove the muffler assembly and the 

passenger footrests. 



5. Remove the exhaust pipe flange nuts from 

the rear cylinder head. 

Leads and Couplers 
1. Remove the engine-mounting-bracket 

cover from the front cylinder. The cover 

is in three pieces: a centerpiece and two 
sidepieces. The upper part of each 

sidepiece hooks to the frame. Remove the 

securing screw, unhook each sidepiece, 
then remove the centerpiece. 

2. Disconnect the following couplers and 
leads. 

* A.C. magneto lead 
* Sidestand switch lead 
® Pickup coil lead 

® Neutral switch lead 
« Ignition coil leads 

* Wire harness negative lead 
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Cables and Pipes 

1. Disconnect the following cables. 
® Clutch cable 

® Choke cable 

* Crankcase ventilation pipe 
2. Remove the Y.I.C.S. chamber securing 

bolt and disconnect the throttie cable. 

Footrests, Sidestand and Muffler Brackets 

1. Remove the brake rod from the rear brake 
arm. 

2. Remove the nuts and bolts shown in the 
illustration, and remove the front footrests 

and the muffler brackets. 

LET SIDE 

MUFFLER BRACKET 

FRAME 

RIGHTSIDE 

MUFFLER BRACKET 

FOOTREST 



3. Remove the sidestand securing nut and 

remove the sidestand 

Engine Removal 

1. Remove the engine mounts and remove 
the engine. There are two engine- 

mounting bolts on the front cylinder, two 

bolts on the rear cylinder, and an engine- 
mounting stud in the rear of the engine. 

2. Finally, push the threaded stud through 
the frame and pull the engine forward. 
This will disengage the engine from the 

drive shaft, and the engine can be remov- 
ed from the right-side of the frame. 
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ENGINE DISASSEMBLY 3. Turn the crankshaft clockwise, and 
the “T” mark on the flywheel with the sta- 

tionary pointer. This places the rear (#1) 

piston at top dead center. 

Engine-Mounting Bracket and Carburetors 
1. Remove the ignition coils from the engine- 

mounting bracket, and remove the 

engine-mounting bracket and washers 
from the front cylinder. 4. Remove the cam sprocket cover, oil baf- 

fie plate (rear cylinder only), and cam 
chain sprocket from the rear cylinder 

head; Hold the crankshaft end with the 

box wrench. 

cylinder and disconnect the fuel pump 
pipe from the carburetor joint. 

3. Loosen the carburetor outlet joint clamp 
on each carburetor, and remove the ET carburetors. g 

4. Remove the change pedal and spark 

plugs. 

Cylinder Heads and Cylinders 
1. Remove the timing plug and emblem from 

the left-side crankcase cover. 

2. Remove the cam chain tensioner from 
each cylinder. 

5. Rotate the crankshaft 290 degrees 
clockwise until the TDC mark for the front 
cylinder is opposite the stationary pointer. 

NOTE 

Be sure to keep the rear oylinder cam chain taut 

while turning the crankshaft. 

35 



10. 

Remove the cam sprocket cover and cam 

sprocket from the front cylinder head 

Remove the oylinder securing bolt from 
‚each cylinder. 

Remove each cylinder head and engine- 
mounting brackets. Loosen all the oylinder 

head nuts and bolts first. Each nut and 

bolt must be locse before any one is 
removed. 

4 

Remove the three dowels and O-ring from 
each cylinder. 
Remove the rear cam chain guide from 

each cylinder. 
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11. Remove each cylinder. 

NOTE: 

Put a marking on the cylinder for reinstallation. 

Piston Pin and Piston 
1. Mark each piston so it can be reinstalled 

in the appropriate cylinder. 

2. Remove the piston pin clip from the 

piston. 
NoTE: 

Before removing the piston pin clip, cover the 
crankcase with a clean rag so you will not ac- 
cidentally drop the clip into the crankcase. 

3. Remove the piston pin clip from the op- 

posite side, then pullit out; use the special 
tool. 

NoTE: 

Before removing the piston pin, deburr the clip 

‚groove and pin hole. 

v & 

£ 

Crankcase Covers, Starter Motor, and Oil 
Pump 

1. Remove the oil filter cover bolts and 
remove the cover and oil filter element. 

1. O fiter cover 



2. Remove the right-side crankcase cover 7. Remove the oillevel switch assembly from 
bolts, and remove the crankcase cover the bottom of the crankcase. 

and clamps. 

u —— 

1. Ol lovel switch assembiy 

3. Remove the two dowels from the right ® Romow {ho leftside crankease cover 
ade erankease. olts and remove the cover and clutch 

4. Remove the circlip and oil pump driven cable bracket 
gear. 

— L e Remove the two dowels from the crank- 
case. 

10. Remove the starter motor. 
Remove the starter idle gear #1 and idle 

gear shaft. 

5. Remove the oil pump assembly. n 
6. Remove the dowel and two O-rings from 

the crankcase. 

1. Starter idle gear #1 2. Ile gear shaft 



12. Remove the neutral switch assembly from 
the left-side crankcase. 

1. Neutral switch 

Flywheel 
1. Remove the flywheel securing bolt; Hold 

the flywheel end with a 32 mm (1.26 in) 
wrench. 

2. Remove the flywheel. Place the 3-way 
universal puller with the puller attachment 
on the crankshaft, and remove the 
flywheel with the universal puller. 

2. Puber attachment 1. 3way universal puler 

CAUTION: 

The starter clutch assembly can become 
severely distorted if the flywheel- 
magneto-puller bolts are inserted too far. 

NOTE: 

The starter clutch has three rollers, three 
springs, and three spring caps. Use care so that 
they don't fall out when removing the flywheel. 

3. Remove the woodruf key and idle gear 
#2 from the crankshaft. 

1. o gear #2 

4. Remove the cam chain guide securing 
bolts, and remove the cam chain guide 
and cam chain. 
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Clutch and Primary Gears 4. Place a small piece of rolled rag or a small 
Piece of lead between the gears, and 

remove the primary drive gear securing 

nut, lock washer, washer, and key. 

5. Flatten the lock tab, and remove the 

clutch boss securing nut; use the univer- 
sal clutch hub holder. 

1. Universal olutch hub holder 
6. Remove the lock washer, clutch boss, 

thrust washer, and the clutch housing 
| ® from the transmission main axle. 

ORDER] 7. Remove the key, oil pump drive gear, and 
Primary drive gear from the crankshaft. 

S (vt 8. Remove the front cam chain guide secur- 
5 Bu rod et 1 Bund #2 ing bolts and remove the cam chain guide 

a asket 

5. Clutch friction plate 12. Washer and cam chain, 
& Chteh pie 13, Oi 
7. Chteh boss 14. Bean R . . - Shifter and Oil Strainer 
1. Remove the five clutch springs, then 

1. Remove the shifter shaft circlip and 
re plate, friction remove the clutch pressure plate, fictio washer from the left-side crankcase. 

plates, and clutch plates. 

2. Remove the ball and push rod #2 from 
the transmission main shaft. 

1. Girelip 2. Washer 

1. Ball 2. Push rod #2 

3. Flatten the lock tab on the primary drive 
gear securing nut, 
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2. Disengage the shift lever from the shift 
drum pins, and remove the shift shaft 

assembly. 

1. Shift shaft assembiy 

3. Remove the oil passage housing securing 
bolts, and remove the housing, O-rings, 
and oil strainer from the left-side crank- 
case. 

1. Oil passage housing 2. Oi trainer 

Crankcase 

1. Remove all the crankcase bolts and bat- 

tery negative () lead from the crank- 

case. 
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1. Battery negatve () ind 

2. Remove the right-side crankcase from the 
left-side, and remove the three dowels 
and O-rings. 

CAUTION: 

When separating the crankcase, be sure 

the shiftdrum star aligns with its cor- 
responding contours in the crankcase. 

1. Segment 

NOTE 

If the right crankcase has to be replaced, 
remove the oil baffle plate; otherwise, the 

removal of the oil baffle plate is unnecessary. 

Oi battle pie 



3. Remove the crankshaft from the left-side 6. Remove the circlip, washer, and nd 
crankcase. wheel from the drive axle. 

1. Crankshatt 

shift fork guide bars first, 4. Remove the 
the shift levers andshiftcam. The following steps are necessary only if then remove 

you must service the middle gears or 
replace the crankcase. 

Bearing stopper ba 0.16 mm 0.000 1) 
25 Nm 2.5 m- ko, 18T] 0.20 mm 0.0079 In) 

030 mm (0.012 in) 
10.0 mm (0.018 in) 
0.5 mm (0.020 in) ei 

1. Snittfok 2 hit fork guide 3. Shit cam 

5. Remove the 

washer, and 

le. Remove 

from the cr 

1st wheel, 4th wheel, circlip, 
5th wheel from the drive ax- 

the main axle subassembly 

nkcase. 

0.15 mm 1.008 in) 
18020 mm 10.0078 m) 

030 mm 10.012 in) | (35 Nm 138 7Kg, 1801 . 105 mm waren | BEN 
5% o 13 oty | [Aumioctser 6 7% 4 

T & arr cam 
2. Shim 9. Middle driven pinion gear ie < 

£ Baa N oma bl 3. Sn et Nomen 23 £ oot spring einer 2. o houing o sz & Sy Er) Pe 
5 Bamper sn 1 Una e 
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1. Middle-drive-shaft asserrbiy 

8. 

9. 

Remove the middle-gear-case cover 

securing bolts and middle-drive-shaft 
bearing-housing securing bolts. 

Remove the middle-drive-shaft assembly 
and shims from the left-side crankcase. 

2. Sim 

Secure the drive axle in a vice or other 

support. 

Remove the middle drive gear and 

crankcase from the drive axle; With the 

drift punch, flatten the punched portion 
of the drive gear securing nut. Remove 

the drive gear securing nut. 

1. Middle drive gear 2 Nur 

0. Remove the drive-axle-bearing-stopper 
bolts; use the torx driver. 

1. Tora diver 2. Stoppar balt 

. Remove the bearing stopper plates, bear- 

ing and shims. 

1. Shim 



INSPECTION AND REPAIR 6. Remove each rocker arm shaft with a slide 
hammer, then remove the rockers. 

Cylinder Head Disassembly 
1. Remove the intake and exhaust valve 

covers from each cylinder head. 

2. Loosen the valve adjuster on both valves, 
and flatten the lock washer. 

1. Slide hammer 

7. Mount the valve spring compressor on the 
head and depress each valve spring. 
Remove the valve retainers with a magnet 
or tweezers, remove the valve springs. 1. Valve adjuster 2. Kock washer 

3. Remove the camshaft bearing securing 
bolts, washer, and plate. L | - 

4. Remove each camshaft and camshaft ’ b 
bearing with a slide hammer. ' [ 

e 

= 
— - 
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8. Remove the valves. Mark each valve so. 
it will be reinstalled in the same cylinder 
head. 

NOTE: 

Deburr any deformed valve stem end. Use an 

5. Remove the rocker-arm-shaft-union bolts. 0il stone to smooth the stem end. This will help 
prevent damage to the valve guide during valve 
removal. 

1. Sie hammer 

1. Union balt 
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—VALVE STEM 

INTAKE/EXHAUST - 
VALVE Pas‘ 

MINIMUM THICKNESS 
(SERVICE LIMIT) 

3 07 mm (0.028 in) 

BEVELED 

os mm 0020 in) 

MINIMUM LENGTH (SERVICE i)~} 
AO mm (0.197 in} 

9. Using a rounded scraper, remove the car- 
bon deposits from the combustion 

(chamber. Take care to avoid damaging 
the spark plug threads and valve seats. Do 

not use a sharp instrument. Avoid scrat- 

ching the aluminum. 

Cylinder Head 

2. Valve stem wear must be measured and 
then combined with valve guide measure- 
ments to obtain guide clearance. This 

clearance must be within tolerances. If it 

exceeds the maximum limit, then replace 

either or both valve and guide, as 
necessary. 

Valve stem clearance | Maximum 



Lapping 
The valve/valve seat assembly should be lap- 

ped if neither the seat nor the valve face are 

severely worn. 

1. Apply a small amount of coarse lapping 
compound to the valve face. Insert the 

valve into the head. Rotate the valve un- 
il the valve and valve seat are evenly 

polished. Clean off the coarse compound, 
then follow the same procedure with fine 
compound. 

Continue lapping until the valve face 
shows a complete and smooth surface all 

the way around. Clean off the compound 

material. Applying bluing dye to the valve 
face and seat, and rotate the valve. Check 

for full seat contact which is indicated by 
a grey surface all around the valve face 
where the bluing has been rubbed away. 

‚After all work has been performed on the 

valve and valve seat and all head parts 

have been assembled, check for proper 
valve/valve seat sealing by pouring sol- 

vent into each of the intake ports, then 
the exhaust ports. There should be no 

leakage past tne seat. If fluid leaks, 

disassemble and continue to lap with fine 
lapping compound. Clean all parts 

thoroughly; reassemble and check again 
with solvent. Repeat this procedure as 

often as necessary to obtain a satisfactory 

seal. 
Valve springs 

‚This engine uses two springs of different sizes 
to prevent valve float or surging. The valve 

spring specifications show the bäsic value 

characteristics. 
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1. Even though the spring is constructed of 
durable spring steel, it gradually loses 

some of its tension. This is evidenced by 
a gradual shortening of free length. Use 

a vernier caliper to measure spring free 

length. If the free length of any spring has 
decreased more than 2 mm (0.080 in) from 
its specification, replace it. 

‚Another symptom of spring fatigue is i 
sufficient spring pressure. This can be 

checked with a valve-spring-compression- 

rate gauge. Test each spring individual- 

Iy. Place a spring in the gauge and note 

the spring pressure when the spring is 
compressed to the installed length (valve 
closed). If the pressure does not equal the 

ied value, replace the spring. 

Valve spring specifications, 

| T Inner sing 

Free length | 39mm 
arm | asm 

Instaled length | 37 mm | 34 mm 

vave cosedi | ta | 11.37 iM 

Instaled pressure | 187-21.9K0 | 95-11.1k0 
Ivalve closed) (41.23-48.28 Ib)| (20.94-24.47 Ib) 

‚from vertical | 10.075 in | 10.067 in) 



Valve installation 

RETAINERS— 

con @ 

& —olL SEAL 

SPRING SEAT 

Lubricate the valve stem and the oil seal 

with a high-quality molybdenum disulfide 
motor oil or molyodenum disulfide grease. 

2. Insert the valve in the cylinder head, and 

install the oil seal. Carefully fit the oil seal 
over the valve stem and push it into posi- 

tion on top of the valve guide. 

3. Install the spring seat, and install both 
valve springs. 

NOTE: 

All valve springs must be installed with the 

larger pitch upward &s shown. 

LARGER PITCH 

SMALLER PITCH 

Install the collar. Be sure it is properly 

seated on the valve springs 
Install the valve spring compressor, and 

compress the springs. 

6. Install the valve retainers. Be sure the re- 
tainers properly engage the valve stem. 

7. Carefully remove the valve spring com- 
pressor. 

WARNING: 

Proceed slowly. If a retainer has not been 

properly installed, it could be ejected from 

the cylinder head. 

8. Gently tap the end of the valve stem with 
a plastic mallet. This will ensure that the 

retainers are properly seated in the collar. 

Rocker Arms and Rocker Arm Shafts 

1. The rocker arm usually wears at two loca- 
tions: at the rocker shaft hole and at the 
cam-lobe-contact surface. Check these 

areas for signs of unusual wear. 

2. Measure the rocker arm inside diameter. 
If it exceeds specification, replace the 

rocker arm. 

Maximum inside diameter 

14.05 mm (0.553 in) 

3. Measure the outside diameter of the 

rocker arm shaft. If less than the 

specified value, replace the rocker arm. 

Minimum outside diameter: 

13.95 mm (0.549 in) 
J 

4. Calculate the clearance by subtracting the 

rocker-arm-shaft outside diameter from 

the rocker-arm inside diameter. If this 
clearance is greater than 0.1 mm (0.0039 

in) replace either or both parts as 
necessary. 
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The rocker arm shaft has been hardened; 
it should not wear excessively. If a groove 
‚can be felt in the bearing surface or if the 

‚shaft shows a blue discoloration, the shaft 
should be replaced and the lubrication 

system checked. 

Camshafts, Cylinder Head Assembly and 

Cam Sprockets 
Camshaft 

The cam lobe metal surface may have a blue 

discoloration due to excessive friction. The 
metal surface could also start to flake off or 
become pitted. 

1. If any of the above wear conditions are 
readily visible, the camshaft should be 

replaced. 

Even though the cam lobe surface ap- 
pears to be in satisfactory condition, the 

lobes should be measured with a microm- 
eter. Cam lobe wear can occur without 
scarring the surface. If this wear exceeds 

the wear limit, valve timing and lift are af- 
fected. Replace the camshaft if wear ex- 
ceeds the limit. 

Wear Imit A B 

3958 mm 
(1.558 in) 

2.08 mm 

make (1.261 in) 
aus | 962 mm 2.15 mm 

(1.560 in) (1.266 in) 
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Camshaft bushings 
Bushings should be cleaned, dried, and the in- 
ner surface visually checked for pits, rust spots, 

or chatter marks. If any of these conditions ex- 
ist, the bushing should be replaced. 

Cylinder Head Assembly 

1. Install the rocker arms through the inlet 

valve cover hole and/or cam chain side 
of the cylinder head. Install the rocker arm 

shafts for that rocker arms. Do not install 
the union bolts at this point. 

NOTE: 

One end of the rocker arm shaft has an inside 
thread. This end must face out of the head. 

You will not be able to remove the rocker arm 

shaft if these threads face in 
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THREADS MUST FACE OUT 

2. Loosen the valve adjuster on both valves, 
and install the #1 camshaft into the rear 

(#1) cylinder head. The pin on the end 
of the camshaft must align with the tim- 
ing mark on the oylinder head. 

Fi 

Ft - 
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Install the screw driver on to the rocker 
arm shaft, and slightly turn and push the 
rocker arm shaft until the securing-plate- 
bolt-end fits into the slot in the rocker arm 
shaft end. 

3. Install the camshaft bushing onto the 
camshaft. Be sure the bushing is com- 

pletely seated in the cylinder head. The 

cut-out portion of the bushing must be 
flush with the cylinder head. Secure the 

bushing in the head with the securing 
plate. Torque the securing-plate bolt to 

specification, and bend the lock tab 
against a nut flat. 

CAUTION: 

* Do not cock the bushing during in- 
stallation. The bushing must be 

perpendicular to the camshaft during 
installation. 

® The securing-plate bolts must be in- 

stalled at the proper posi 
shown in the photograph. 

TIGHTENING TORQUE: 
10 Nm (1.0 m-kg, 7.2 ft-Ib) 

5. Install the union bolt with a copper washer 

onto each rocker arm shaft. Torque the 
bolts to specification. 

TIGHTENING TORQUE: 
38 Nm (3.8 m-kg, 27 ft- Ib) 
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Cam Sprocket 

1. ‚Check the cam sprocket for wear. If any 

profile has excessive wear and/or 
damage, replace the cam sprocket, 



Cylinder 
1. Visually check the cylinder walls for sorat- 

ches. If vertical scratches are evident, the 
cylinder wall should be rebored or the 

cylinder should be replaced. 
Measure cylinder wall wear in the man- 

ner as shown. If wear is excessive, com- 
pression pressure will decrease, and 

engine trouble will occur. Rebore the 

cylinder wall, and replace the piston and 
piston rings. 

Cylinder wear should be measured at 
three depths by placing the measuring in- 

strument parallel to and at right angles to 

the crankshaft. (See the illustration.) 
If the cylinder wall is worn beyond the 
wear limit, it should be rebored. 

MD ano Dı-=| 

{=-0: AND D] 

f=-D: AND D, 
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Cvlinder bore (2.874 in) (2.878in) 
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Piston, Piston Rings, and Piston Pin 
Piston 

1. Using the micrometer, measure the out- 

side diameter of the piston at the piston 
skirt. Measurement should be made at a 
point 3.5 mm (0.14 in) above the bottom 

edge of the piston by placing the microm- 
eter parallel to and at right angles to the 

piston pin. 

Piston clearance: 
0.035 - 0.055 mm (0.0014- 0.0022 in) 

Size A 

Standard 73.00 mm (2.874in) 
Oversize 2 73.50 mm (2.894in) 
Oversize 4 74.00 mm (2.913in) 

2. Piston ring/ring groove fit must have cor- 
rect clearance. If the piston and ring have 

already been used in the engine, the ring 

must be removed, the ring groove clean- 
ed of carbon, then the ring should be 

reinstalled. Use a feeler gauge to measure 
the gap between the ring and the land. 



T | nm [ Sans Um 
vom-ommm | |, | a2-04mm | asmm 

Side clearance And ‚0.030 - 0.070 mm Pring 0.0079 - 0.0157 in) 10.0315 in) 

[ moon | | | 020mm | om 
on 0.020 - 0.025 mm 9 (0.0079 - 0.0157 in) 10.0315 in) 

(0,0008 > 0,0010 in) Ol control 0.3-0.9mm 
(Rails) (0.0118 - 0.0354 in) u 

Piston ring 

The oversize top and middle ring sizes are 
stamped on top of the ring. Piston pin 

1. Lightly oil the piston pin, and install it in 

Oversize2 0.50mm (0.0187) the small end of the connecting rod. 
Ovaranca om 2. Check the free play. There should be no 

noticeable vertical play. If any free play 

exists, check the connecting rod for wear. 

Replace the pin and connecting rod as 
The expander spacer of the bottom ring (oil 

control ring) is color-coded to identify sizes. 
The color mark is painted on the expander required. i i 
spacer. 3. Insert the piston pin in the piston, and 

check the free play. There should be no 
pn Cor noticeable free play when the pin is in 

place in the piston. If the piston pin is 

Ioose, replace the pin and/or the piston | 
Oversize 4 Yellow as required. 
Oversize 2 Blue 

1. Measure the end gap of each piston ring. 
Insert a ring into the cylinder, and push 
it approximately 20 mm (0.8 in) into the 
cylinder. Push the ring with the piston 
crown so the ring will be at a right angle 
to the cylinder bore. 

2. Measure the ring end gap with a feeler 
gauge. If the end gap exceeds tolerance, 
replace the whole set of rings. 

NOTE: 

You cannot measure the end gap on the ex- 
pander spacer of the oil control ring. If the oi 
control-ring rails show excessive gap, replace 
all three rings. 
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Crankcase 
1. Thoroughly wash the case halves in a mild 

solvent. 

2. Clean all gasket mating surfaces and 

crankcase mating surfaces thoroughly. 
Visually inspect the case halves for any 
cracks, road damage, etc. Replace the 
crankcase as requied. 

(Check the oil-celivery passage for signs 
of blockage. 

Bearings and Oil Seals 

Teer 
2. Main bearing 

1. Oil 
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After cleaning and lubricating the ball 
bearings, rotate the inner race with a 

finger. If rough spots are noticed, replace 
the ball bearing(s). 

2. Check the needle bearing for damage. If 
damaged, replace it. 

3. Check the oil seal lips for damage or wear. 

Replace as required. 

4. If bearings have been removed, check 
their seats for signs of damage (such as 

the bearing spinning in the seat, etc.) 

Removal 

1. Pry oil sealls) out of place with a screw- 

driver. 
Replace all oil seals when overhauling the 
engine. 

NOTE: 

Place a piece of wood under the screwdriver 

to prevent damage to the case. 

2. Drive out the bearing(s) with the ap- 
propriate special tool 

NOTE: 

Bearing(s) are most easily removed or install- 

ed if the cases aro first heated to approximately 
95° - 125°C (205° - 257°F). Bring the case up 
to proper temperature slowly. Use an oven. 

Crankshaft and Connecting Rod 

Cam drive sprockets 
1. Check the cam drive sprockets for wear. 

If any profile has excessive wear and/or 

damage, replace the crankshaft. 



Crankshaft runout 

1. Support the crankshaft at both ends on 
V-blocks. Rotate the crankshaft in the V- 
blocks, and measure the runout at the 
main bearing journals. Use a dial gauge. 

2. If runout exceeds the specification, 
replace the crankshaft. 

Maximum crankshaft runout: 

0.02 mm (0.0008 in) 

Crankshaft main bearings (Main bearing) 
Visually check the main bearings. If the bear- 
ing surface is burned, flaked, rough, scratch- 
ed, or worn, the bearings should be replaced. 

NOTE: 

If either of the right- or left-side main bearings 
is worn or scratched, both bearings should be 
replaced as a set. 

Crankshaft bearing clearance 
1. Thoroughly clean all parts. 
2. Measure the wear of each main bearing 

journal at two places, and if wear ismore 
than the specified limit, replace the 
crankshaft. 

Crankshaft wear limit: 

44.958 mm (1.767 in) 
| 

3. Measure the inner diameter of the main 
bearing at two places, and calculate the 
oil clearance. If the oil clearance exceeds 
tolerance, replace both main bearings. 

—_— 

Oil clearance: 

0.020~0.052 mm (0.0008 - 0.0020 in) 
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Oil clearance=crankshaft journal outside 

diameter — main bearings inside diameter. 

CAUTION: 

On the journal, the larger measurement 

used as a basis for calculation of the 
clearance, and on the main bearing, the 
smaller value is used. 

Main bearing removal and installation 

NOTE: 

To remove or force-fit the main bearings, be 
sure to use the special tool set and a hydraulic 

press. 

| g 

1. Plain bearing driver/insaller 2. Handie 

1. As shown in the photo, set the special 
tool set, and using a hydraulic press, pull 
the main bearing out to the outside of the 
crankcase. 
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1. Specal ool 2. Crankease 3. Fydraulc press 
4. Main bearing 

2. Clean the counterbore in the crankcase 
where the main bearing is fitted, and 
measure the diameter of the counterbore. 

By referring to the table below, choose 
the proper over-size main bearing. 

CAUTION: 

The diameter of counterbore should be 

measured at two places, and the average 

of the two measurements should be used 

Diameter of counterbore. Color code 
in crankcase 

em-enm | awue 

- I - 

4.01-40020mm | 
12 GREEN 

NOTE: 

If the diameter of the counterbore in the crank- 
(case exceeds 49.020. mm (1.9299 in), the crank- 
(case should be replaced with a new one. The 

new crankcase is already fitted with main bear- 
ings, and their inside diameters are normally 
45.000 - 45.012 mm (1.77147- 1.7721 in) 

3. As shown in the photo, fit an over-size 
bearing over the special tool. 

Bas -~ \,; 
7 

NOTI 

As shown in the photo, fit the key vertically 
to the bearing, and align the straight cutaway 
of the plate (special tool) with the key, then 
grip the bearing with the tool set. 

Align the key with the keyway in the 
crankcase, and using a hydraulic press, 
force-fit the bearing. 

5. Remove the special tool set and make 
sure the bearing is in place, 
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Connecting-rod-bearing clearance: 

0.026~0.050 mm (0.001 — 0.002 in) 

1. Main bearing 

Connecting rod bearings ee 
Check the bearings. If the inner or outer sur- 
face is burned, flaked, rough, scratched, or 
worn, the bearings should be replaced. Connecting rod bearing selection 
Connecting-rod-bearing clearance ‚The numbers used to indicate the crankpin size 

1. Thoroughly clean all parts. are stamped on the L.H. crank web. 
2. Install the connecting rod bearing upper 

half into the connecting rod. 

3. Place Plastigage” on the crankpin. 
4. Install the rod bearing lower half in the 

connecting rod cap, and install the rod 

cap onto the crankshaft. 

5. Apply molybdenum disulfide grease to the 
bolt threads, and torque both ends of the 

rod cap evenly. Do not move the connec- 
ting rod until the clearance check 

completed. 

The connecting rod numbers are stamped in 

BRSTION: nk on the rod. 
When tightening the rod cap, apply con- 
tinuous torque between 32 Nm (3.2m - kg, 
23 ft- Ib) and 36 Nm (3.6 m-kg, 25 ft-Ib). 
Once you reach 32 Nm (3.2 m - kg, 23ft- Ib) 
of torque, DO NOT STOP tightening until 
final torque is reached. If tightening is in- 
terrupted between 32 Nm (3.2 m kg, 23 
ft-1b) and 36 Nm (3.6 m-kg, 25 ft-Ib), 
loosen the nut to less than 32 Nm (3.2 
m kg, 23 ft- Ib) and start again. Tighten to 
full-torque specification without pausing. 

Proper bearing selection is made by subtrac- 
ing the crankpin number from the rod size 
number. Use the color code to choose the pro- 
per bearing. 

—— 

TIGHTENING TORQU! 

36 Nm (3.6 m-kg, 25 ft-Ib) 

6. Carefully remove the connecting rod cap, 
and measure the width of the Plas- 
tigage® 

3% 



Example: 

Rod No. - Crankpin No. 
=Bearing No. 

4-1=3 

No. 3 bearing is brown. Use brown bearing 
inserts. 

Bearing color code 

No. 1 Blue 
No.2 Black 

No. 3 Brown 

No.4 Green 

Pump 

1. Measure the rotor width on both trochoid 

gears. If the measurement exceeds 
specification, replace the pump. 

Rotor width: 
Crankshaft pump: 6 mm (0.236 in) 
Transmission pump: 4 mm (0.157 in) 

Measure the clearance between the rotor 

and housing. Replace the pump assembly 
if the clearance exceeds specifications. 

Inner—Outer clearance: 
0.12 mm (0.0087 in) or less 

Primary Drive 
‚The drive gear is mounted on the crankshaft; 

the driven gear is mounted on the transmission 
main axle and integrated with the clutch 

assembiy. 
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Primary reduction ratio 

No.of teeth 
Ratio Drive Driven 

3 7 1.944 

Check the drive gear and the driven gear 
for obvious signs of wear or damage from 
foreign material within the primary case. 

2. If the primary drive is excessively noisy 
during operation, replace both the drive 
and the driven gears. 

Clutch 
Clutch housing 

1. Check the dogs on the clutch housing. 
Look for cracks and signs of galling on the 
edges. If damage is moderate, deburr; if 
severe, replace the clutch housing. 

NOTE: __— 

Galling on the clutch plate splines will cause 
erratic operation. 

2. Check the clutch housing bearing for 
damage. If damaged, replace the bearing. 

Clutch boss 
The clutch boss contains a built-in damper 
beneath the first clutch plate (clutch plate 2). 
It is not normally necessary to remove the 
circlip and disassemble the built-in damper 
unless there is serious clutch chattering 

1. Check the splines on the clutch boss for 
galling. If damage is slight to moderate, 

it is severe, replace the clutch 
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Galling on clutch plate splines will cause erratic. 
operation. 

Frietion and clutch plates 
1. Check the clutch plates and friction plates 

for heat damage. Measure the friction 

plate thickness at 3 or 4 points. Measure 

the clutch plates for warpage with a feeler 
gauge and surfece plate. Replace clutch 

plates or beyond the wear limit. 

Clutch actuating mechanism 

T oo 

® 

1. Pushrod #1 2 Oring 3. Washer 

1. Check the short push rod #1 for wear or 
damage. Replace if damaged 

2. Check the O-ring in the short push rod #1 

for damage. Replace if damaged. 

3. Roll the long push rod on the V-blocks, 
and check for bends. If any bend is found, 
replace the push rod. 

Bend 0.5 mm (0.02 in) 

Standard Wear imit 
Frietionplate | 2.9-31mm | 15~17mm 
thickness 10.114 - 0.122in) (0.059~0.067 in) 

Cluteh plate _ 0.2mm 
warp mit (0.008in} 
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Clutch springs 
1. Measure the clutch spring free length. 

Replace the springs as a set if any is less 
than the minimum free length. 

Clutch spring minimum length: 

38.5 mm (1.516 in) 



Transmission 

1. Inspect each shift fork for signs of gall- 
ing on the gear contact surfaces. Check 

for bending. Make sure each fork slides 
freely on its guide bar. 

2. Rollthe guide bar across a surface place. 

If the bar is bent, replace it. 
3. Check the shift cam grooves for signs of 

wear or damage. If any profile has ex- 

cessive wear and/or damage, replace the 
cam 

| | 

4. Check the cam followers on each shift 

fork for wear. Check the ends that ride 
in the grooves in the shift cam. If they are 

worn or damaged, replace the shift fork. 

5. Check the shift cam dowel and side plate 
for looseness, damage, or wear. Replace 

as required. 

6. Check the shift-cam stopper plate, circlip, 
and stopper for wear. Replace as required. 

7. Carefully inspect each gear. Look for signs 
of obvious heat damage (blue discolora- 
tion). Check the gear teeth for signs of 

ing, galling, or other extreme wear. 
Replace as required. 

8. Check to see that each gear moves free- 
Iy on its shaft. 

9. Check to see that all washers and clips are 
properly installed and undamaged 

Replace bent or loose clips and bent 
washers. 

10. Check to see that each gear properly 

engages its counterpart on the shaft. 

Check the mating dogs for rounded 

edges, cracks, or missing. portions. 
Replace as required, 

PR 
11. Check the transmission shafts using a 

centering device and dial gauge. If any 

shaft is bent beyond specified limit, 
replace the shaft. 

Maximum runout: 0.06 mm (0.0024 in) 

DIAL GAUGE 

DRIVE AXLE 



12. When replacing the main axle or pinions, 
take the following steps: 

BEARING (B6305) 

MAIN AXLE 

IST PINION HAT) o0 

(86000) 

4TH pınon (2a7) 

WASHER 

sireup STH FINION 
3RD PINION war) (aorı 

1. 20 pinion 2. 5 pinion 3 374 pen 
4. Ah pinion 

a. Apply molybdenum oil to the 4th and 5th 
pinion bosses. 

b. Using a hydraulic press, force-fit the 2nd 
pinion to the position specified below. 

103.1 mm (4.058 . 
©. After installing the pinions onto the main 

axle, make sure the th and 5th pinions 

turn freely around the main axle. 
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Starter Drives 
Electric starter clutch and gears 

1. Check the surface of the idle gear #2 for 
pitting or other damage. If severe, replace 
the gear. 

? @ 

fiy 
1. de gear #2 2. Electric starter euteh 

2. Check the spring caps and the springs for 
deformation or damage. If severe, replace 
as necessary. 

3. Check the starter clutch bolt (Allen screw) 
for looseness. If loose, remove the bolt 
and replace with a new bolt. Apply 
Loctite® to threads and tighten to 
specified torque. Clinch the end of the 
bolts. 

| Starter eluteh belt tightening torque: 
20 Nm (2.0 m kg, 14 ft- Ib) 



ENGINE ASSEMBLY AND 
ADJUSTMENT 

Important Information 

Gaskets and seals 
1. All gaskets and seals should be replaced 

when an engineis overhauled. All gasket 

surfaces and oil seal lips must be cleaned. 
2. Properly oil all mating parts and bearings 

during reassembly. 

Circlips 
1. All circlips should be inspected carefully 

before reassembly. Always replace piston 
Pin clips after one use. Replace distorted 
circlips. 

When installing a circlip, make sure that 
the sharp edged corner is positioned op- 

posite to the thrust it receives. See the 

sectional view below. 

THRUST 

> 
circup 

SHARP EDGED CORNER 

Lock washers/plates and cotter pins 
1. All lock washers/plates and cotter pins 

must be replaced when they are remov- 
ed. Lock tab(s) should be bent along the 

bolt or nut flat(s) after the bolt or nut has 
been properly tightened. 

LOCK WASHER OR 
LOCK PLATE 
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Bearings and oil seal 

1. Install the bearing(s) and oil sealls) with 

their manufacturer’s marks or numbers 

facing outward. (In other words, the 
stamped letters must be on the side ex- 
posed to view.) When installing oil sealls), 
apply a light coating of lightweight lithium 
base grease to the seal lips(s). When 

stalling bearings liberally oil the bearings. 

BEARING 

oiL SEAL 



Left-Side Crankcase 
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Install the drive axle bearing with the pro- 

per shim(s), drive axle, and middle drive 
gear into the left-side crankcase. Refer to 
"MIDDLE GEAR SERVICE” on page 3-52. 

ar 2, Widdie ame gear 3. Crankease 
4. Shim 5. Boaring 6. Drive ae. 

2. Install the second wheel (38T), washer, 
circlip, and fifth wheel (29T) onto the drive 

axle. Install the thired wheel (35T) onto 

the drive axle and main axle subassembly 
into the crankcase. 

(28T), and first wheel (38T) onto the drive 
axle. 

Install the shift cam into the left-side 
crankcase, 
Install the shift fork #2 onto the third pi- 
nion. Then insert the guide bar (short one) 
into the crankcase through the shift fork. 

DE ve ) 

\u 
Kun | 
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NOT! 

Each shift fork has an embossed number. The 

fork should be installed so that the number 
faces toward the left-side of the crankcase. 

6. Install the shift fork #1 onto the fifth 
wheel and shift fork #3 onto the fourth 
wheel. Then insert the quide bar (long 

one) through the shift forks. 

CAUTION: 

Before assembling the crankcases, ensure 

that the transmission is in neutral and that 

the gears turn freely. 

3. Shit fork #2 
5. Guido bar (Short onel 

2. Shift fork #1 1. Shift fork #3 

4. Guide bar (Long one) 

7. Install the connecting rods, with the pro- 

per bearings, onto the crankshaft. The let- 
ter ”Y”" on each rod must face the outer 

side. Align the location marks on each rod 
with the mark on its rod cap. Apply 

molybdenum disulfide grease to the bolt 

threads. Torque both ends of the rod cap 
evenly. 

CAUTION: 

When tightening the rod cap, apply con- 

tinuous torque between 32 Nm (3.2m - kg, 
23 ft-Ib) and 36 Nm (3.6 m - kg, 25 ft-Ib). 

Once you reach 36 Nm (3.6 m - kg, 25 ft - Ib) 
of torque, DO NOT STOP tightening until 
final torque is reached. If tightening is in- 

terrupted between 32 Nm (3.2 m -kg, 23 
ft-1b) and 36 Nm (3.6 m-kg, 25 ft-Ib), 
loosen the nut to less than 32 Nm (3.2 

m kg, 23 ft- Ib) and start again. Tighten to 
full-torque specification without pausing. 



8. 

Rod cap torque: 

36 Nm (3.6 m-kg, 25 ft-1b) 

“Y" TOWARDS THE OUTER SIDE 

Install the left-side of the crankshaft 

(tapered end) into the crankcase. Align 
the left connecting rod with the rear- 
cylinder sleeve hole. The rod must be in 
this hole when the crankshaft is properly 
installed. 

Right-Side Crankcase 
1. Press the crankshaft bearing, and both 

transmission bearings into the right-side 

crankcase. Apply a liberal amount of oil 
to each bearing prior to installation. Apply 
Pressure to the outer race of the bearing. 

T Crankshaft main bearing 2. Dowel pin 3. 075 
4. Öillevel switch 5. Cover 8, Baffle plate 

Crankcase Assembly 

1. Install the oil level switch with a new O- 
ring and switch cover onto the right-side 
crankcase. Torque the bolts to specifica- 
tion. 

TIGHTENING TORQU 

10 Nm ( 

BT e e 
1. O2 vt swicn 

2. Install the three dowels and O-ring into the 

left-side crankcase as shown in the 

photograph. 
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1. Dowel 2. Oma 

3. Install the right-side crankcase onto the 
left-side crankcase. Note the position of 
the left-hand connecting rod. It must be 
in the rear-cylinder bore as shown in the 

photograph. 
NOTE: 

Use YAMAHA BOND #4 to seal the cases. 

CAUTION: 

First align the shift cam segment key with 
the keyway in the crankcase, and install 
the right-side crankcase. 

x 
1. Sogmant 

4. Install the crankcase bolts and the battery 
negative lead. Tighten the bolts in the 
tightening sequence shown in the illustra- 
tion. After all the bolts are tight, torque 
them to specification 

—__ - 

TIGHTENING TORQUE: 
Bolt (8MM x 1.25) 

24 Nm (2.4 m-kg, 17 ft-1b) 
Bolt (6MMX 1.0) 

10 Nm (1.0 m-kg, 7.2 ft- Ib) 

LEFT CRANKCASE 

RIGHT CRANKCASE 

BATTERY NEGATIVE LEAD 
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CRANKCASE BOLT: 
Left crankcase to right crankcase: 

[Place (No.) | Bott size x Thread size x Length | Q'ty 

® MBx 1.25% 100mm (3.94 in) 1 
@ M8x1.25x 80mm (3.15in) 1 
®® MBx1.25% 60mm (2.36in) | 2 
® M6x1.0 x 95mm (374in) | 1 
® M6x1.0 x SSmm(2.17in) | 1 

®@ | 
Swan) MEX10 x 4mmt77i | 6 

Right crankease to left crankcase: 

[Place (No.) | Boitsizex ThreadsizexLength | Q'ty 

BB | MEx10 xasmm(177in) | 2 

Shifter 

1. Sn shaft 2, Stopper Jever 3. Shift-cam-stopper 

1. Lightly grease then lips of the shift shaft 

oil seal at the loft-side crankcase. 

7@ 

1. Shift shaft o sont 
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2. Install the shifter into the right-side 
crankcase. Hook the shift-cam-stopper 

spring beneath the projection in the 

crankcase. Be sure the shift lever correctiy 
engages the shift drum pins. 

NOTE: 

Open the shift lever and the shift cam stopper 
sa they can clear the shift cam during installa- 
tion. 

3. Install the washer and circlip onto the shift 
shaft. 

en 

1. Ciolp 2. Washer 

4. Install the neutral switch with a new O- 
ring into the left-side crankcase and 

tighten the screws. 



Front-Cylinder Cam Chain and Drive gears. 

1. Attach a proper length of wire to the cam 
chain and place the cam chain on the tim- 
ing gear sprocket. 

2. Install the front cam chain guide in the 
right-side crankcase. Torque the bolt to 
specification. 

TIGHTENING TORQU 
ft-1b) 10 Nm (1.0 m-kg, 7.2 

3. Install the primary drive gear (36T), oil 
pump drive gear (24T), plate washer, lock 
washer, and nut. Finger-tighten the secur- 
ing nut, do not torque it at this point. 

2. Piste washer 3. Lock washer 1. Oil pump drive gear 
a Nut 

NOTE: 

* Bessure the burrs of the primary drive gear 
must face inward. 

* Be sure the bigger chamfered side of the 

Primary drive gear hole must face inward. 
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1 Primary drive gear 2. Oi Bump e gear 
Lock washer 5. Nut 6. Key, 

3 Warher 
7. Crankshaft 



Clutch 

im 08 m kg, Sam.) 

/\ CLTCH PRESSURE PLATE 

euren mar @, 89 
/ 

pusn ROD#1 /) 
saLL 

= 
2 N“ 

IN emo N Gasker 

N P 

D 
\ 

! WASHER & 
prımany DRIve GEAR on sent 

Vi NG 
2 Nm (12 m kg, 87m. 6] 
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1. Install the clutch housing onto the 
transmission main axle. 

Install the thrust washer and the clutch 
boss onto the transmission main axle. 

2. 

1. Thrust washer 

3. Install a new lock washer onto the 

transmission main axle. Be sure the tab 

of the washer engages the slots in the 
clutch boss. 

4. Install the clutch boss securing nut. Us- 
ing the clutch hub holder, tighten the 
cluteh-boss nut and torque it to specifica- 

tion. Bend a lock tab against a nut flat. 

TIGHTENING TORQUE: 
70 Nm (7.0 m-kg, 50 ft-Ib) 

5. Place a small piece of rolled rag or a piece 
of lead between the gears. This will hold 
the primary drive gear so you can tighten 
the primary drive gear and oil pump drive 
gear securing nut. Torque it to specifica- 
tion. Bend a lock tab against a nut flat. 

TIGHTENING TORQUE: 
70 Nm (7.0 m-kg, 50 ft- Ib) 
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6. Install the frietion and clutch plates. Begin 
with a friction plate and alternate clutch 
and friction plates until all of the plates 
are in the clutch boss. 

NOTE: 

There are three types of friction plates having 
a white-painted or notched tooth, or two not- 
ched teeth positioned diametrically opposite 
each other. The first two types should so in- 
stalled that the white-painted or notched tooth 
is diametrically opposite the middle point bet- 
ween the two arrows marked on the clutch 
housing. On a friction plate with two notched 
teeth, if it does not fit in the clutch housing, 
turn it 180° so it can be fitted. 

7. Insert push rod #2 into the transmission 
main axle. Insert the ball into the shaft. 

1. Ba 

8. 
2. Push 100 #2 

Install the new O-ring onto the push rod 

#1. 



9. Install the clutch pressure plate and the 
six clutch springs. Torque the clutch plate 
bolts to specification. 

TIGHTENING TORQUE: 
8 Nm (0.8 m-kg, 5.8 ft-Ib) 

10. Adjust the clutch as follows: 

Clutch mechanism adjustment 

a. Loosen the adjuster lock nut on the pres- 
sure plate. 

b. Move the push lever toward the front with 
your finger until it stops. With the push 
lever in this position, back out the ad- 
justing screw, and as illustrated, align the 
mark on the end of the push lever with 
the mark (protuberance) on the crank- 
case. 

11. Install the dowel and O-rings into the 
right-side crankcase as shown in the 
photograph. 

. 
1. 0ving 2. Dowsl 

12. Install the oil pump assembly on the right- 
side crankcase. Torque the bolts to 
specifi 

TIGHTENING TORQUE: 

7 Nm (0.7 m-kg, 5.1 ft- Ib) 

73. Install the oil pump driven gear and circlip. 

3.40 



Attach a proper length of wire to the cam 
(chain, and place the cam chain around the 

timing gear sprocket. 
Install the front cam chain guide to the 
left-side crankcase. Torque the bolt to 
specification. 

TIGHTENING TORQUE: 

10 Nm (1.0 m kg, 7.2 ft-Ib) 

3. Install the starter idle gear #2 onto the 
crankshaft. 

4. Install the woodruff key into the 
crankshaft keyway. 

ya 

1. Io gear #2 

5. Install the fiywheel assembly onto the 
crankshaft. The key in the crankshaft 

should engage the keyway in the 
fiywheel. Torque the bolt to specification; 
hold the flywheel end with 32 mm (1.26 

in) wrench. 

Starter Motor and Starter Idle Gear #1 

@ ® 
1. Starter motor 5. Starter cutch 
2. Cronkshaft 8. Idlor gear #1 
3 Idler gear #2 7, Drive gear 
. Fiywhost 

1. Install the starter motor. Grease the O-ring 

and insert the starter into the crankcase. 
NOTE: ___002 

Be careful not to damage the O-ring during 
installation. 

1. 0ing 

2. Secure the starter motor in place with the 
two securing bolts. Torque them to 

TIGHTENING TORQUE: 
80 Nm (8.0 m kg, 58 ft- Ib) 

TIGHTENING TORQUE: 

specification. 

10 Nm (1.0 m-kg, 7.2 ft-Ib) | 
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3. Insert the idle gear #1 shaft into the idle 
gear #1. 



4. Install the idle gear shaft into the 
crankcase. 

s 
% 

1. ilegear #1 2. Idlo gear 

Crankcase Covers, Oil Filter, and Oil 
Strainer 

1. Install the two dowels in the right-side 

crankcase as shown in the photograph. 

Install the right-side crankcase cover. Use 

a new gasket, and finger-tighten eight 
securing bolts. The lower three securing 
bolts (with the wire clamps) will be install- 

ed later. 

3. Install the starter motor lead onto the 

starter motor. Route the cable between 

the stater motor and the crankcase. 

4. Install the remaining three securing bolts 

into the crankcase. Secure the oil-level- 
switch lead and the starter motor lead in 

the wire clamps. The clamps should rest 
on the projections in the crankcase as 

shown in the photograph 

TIGHTENING TORQUE: 
10 Nm (1.0 m kg, 7.2 ft-b) 

5. Install a new oil filter into the ol filter cavi- 
ty. Install the filter with the open end fac- 

ing out. 

Install the oil filter cover and drain plug. 
Be sure the one O-ring is in place on the 

crankcase and one O-ring is in place on 
the oil filter cover. Torque the oil-filter 

securing bolts and drain plug to specifi- 

cation. 

TIGHTENING TORQUE: 

Drain plug: 
43 Nm (4.3 m- kg, 31 ft-Ib) 

Filter cover screw: 
| 10 Nm (1.0 m-kg, 7.2 ft- 1b) 

Air bleed screw: 

5 Nm (0.5 m-kg, 3.6 ft-Ib) 



7. Install the two dowels in the left-side 
crankcase as shown in the photograph. 

8. Install the left-side crankcase cover. Use 
a new gasket, and torque the securing 

bolts to specification. 

NOTE: 

Place the bolt with the clutch cable clamp 
where shown in the photograph. 

nn 

TIGHTENING TORQUE: 

10 Nm (1.0 m-kg, 7.2 ft-1b) | 

10. Install the oil passage housing with new 
O-rings onto the crankcase. Torque the 

bolts to specification. 

TIGHTENING TORQUE: 
10 Nm (1.0 m-kg, 7.2 ft-Ib) 

Pistons, Cam Chain Guides, and Cylinders 

1. Install the pistons on the rods. The arrow 
mark on the front piston should face the 
front of the engine, and the arrow mark 

on the rear piston should face the rear of 
the engine. Use new piston-pin clips. 

NOTE: 

* Ifthe engine has been run prior to disas- 
sembly, be sure to assemble the #1 
piston with the rear (#1) cylinder. They 
have been mated through wear. 

Before installing the piston pin clips, cover 
the crankcase with a olean rag so you will 
not accidentally drop the clip into the 

crankcase. 

(x 
1. Cluteh cable camp 

9. Insert the oil strainer with a new O-ring 

into the crankcase, 

NOTE: 

The tab on the end of the oil strainer should 
be engaged in the crankshaft groove, 

1. Ofswaner 2. Oring 

2. Align the piston rings as shown. 

CAUTION: 

Be sure the ends of the oi 

do not overlap. 

ing expanders 

NOTE: 

‚The manufacturer's marks or numbers stamped 

on the rings should be on the top of the rings. 
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Top oIL RING. 
(LOWER RAIL) 

oIL RInG 
(UPPER RAIL) ano 

3. Liberally coat the 

stall the dowels and O-ring onto the 
crankcase as shown in the photograph. 

1. Dowel 

4. Install a new cylinder base gasket to each 
cylinder, and install a new O-ring around 

each cylinder liner. 
5. Install the cylinders: Route the cam chain 

and the cam chain guide through the cam 

(chain journal in each cylinder. You do not 
need piston ring compressors to install the 

cylinders. This model has tapered cylinder 
liners. Simply compress the piston rings 

with your fingers. 
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8. 

Install the cylinder securing bolt to each 

cylinder and finger-tighten the bolt. 
Insert the rear cam chain guide in each 
cylinder. The lower end of each guide 

must rest in the cam chain guide slots in 

the crankcase. 

Install the cylinder head gasket, O-ring 

and three dowels onto each cylinder. 

Dowel 2. Orig 



TO N (1.0 1 kg, 72 7151 

SHORTER BOLT) 

TONGER BOLT] 

camsHAFT [55Nm (65 mko] 

Tarp, 
St“ 

BAFFLE PLATE 

BAFFLE PLATE 

oower 

1. Install the cylinder head on the rear (#1) 3. Install the washers and two engine- 
cylinder. Route the cam chain through the mounting brackets onto the cylinder 
(cam chain journal in the head. The front studs, and install the cylinder nuts. 
cam-chain guide must be secure inthe NOTE: 
cam-chain-guide slot in the head. ‚There are two different cylinder nuts used on 

this model. The shorter nuts go on the rear 

cylinder, the taller on the front cylinder. 

REAR CYLINDER NUT 

FRONT CYLINDER NUT 

2. Install the two cylinder head bolts, and 
cylinder head nut with a washer. Do not 
tighten them at this point. 
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4. Tighten the five nuts and three bolts even- 
Iy, then torque them in the sequence 
shown below. 

TIGHTENING TORQUE: 
Cylinder head nut (10MM): 

35 Nm (3.5 m-kg, 25 ft-Ib} 
Cylinder head bolt (8MM): 

20 Nm (2.0 m-kg, 14 ft-Ib) 
Cylinder head nut (8MM): 

20 Nm (2.0 m-kg, 14 ft- Ib) 
Cylinder bolt (6MM): 

10 Nm (1.0 m-kg, 7.2 ft-Ib) 

5. Turn the crankshaft clockwise, and align 
the “T” mark on the fiywheel with the sta- 
tionary pointer. This places the rear (#1) 
piston at top dead center. 

NOTE: 

Pull the cam chains, and keep them taut when 
turning the crankshaft. 
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5. 

8. 

Install the cam chain sprocket onto the 

camshaft. The timing mark on the 
sprocket must align with the timing mark 
on the cylinder head. Pull all the slack 
from the front side of the cam chain. The 
front side of the cam chain must be taut 
when the cam chain sprocket is installed. 

Insert your finger into the hole in the cam 

(chain tensioner and push the cam chain 
guide inward. While pushing it, make sure 

the punch marks on the cam chain 
sprocket align with the marks on the 
cylinder head. 

If the marks are not aligned, remove the 
sprocket from the camshaft, and change 
the position at the sprocket mesh with the 

‚cam chain, then mount the sprocket on 
the camshaft. 
Install the oil baffle onto the camshaft. 
Torque the securing bolt to specification. 

TIGHTENING TORQUE: 
55 Nm (5.5 m-kg, 40 ft- Ib) 



10. Release the cam chain tensioner one-way 
cam, and insert the tension rod into the 

tension body. 

1. Oneway cam 3. Tonsion body 2. Tension rod 

11. Install the tension body into the rear 

cylinder head. Use a new gasket and, tor- 

que the bolts to specification. 

TIGHTENING TORQUE: 
12 Nm (1.2 m-kg, 8.7 ft-Ib) 

Install the tension spring into the tension 
body. 

Torque the end plug to specification. 

22. 

TIGHTENING TORQUE: 
20 Nm (2.0 m kg, 14 ft- Ib) 

13. Install the cam sprocket cover onto the 

rear (#1) cylinder head. The cam sproc- 
ket cover for the rear cylinder has a brea- 
ther outlet. The cam sprocket cover for 

the front cylinder does not. Use the cor- 
rect cover. Install a new O-ring onto the 

cover, and torque the securing bolts to 

specification. 

TIGHTENING TORQUE: 
10 Nm (1.0 m-kg, 7.2 ft-Ib) 

s 
1. Oi baffl pie 

14. Rotate the crankshaft 290 degrees 
clockwise until the TDC mark for the front 

cylinder is opposite the stationary pointer. 
NOTE: 

Be sure to keep the cam chain taut while turn- 
ing the crankshaft, 

°5. Install the cylinder head onto the front 
cylinder. Route the cam chain through the 
(cam chain journal in the cylinder head, 

76. Install the four cylinder nuts with washers, 
the two cylinder-head bolts, and the 
cylinder-head nut with a washer. Tighten 
them all evenly, then torque them to 
specification in the sequence shown 
below. 



TIGHTENING TORQUE: 

Cylinder head nuts (10MM): 
35 Nm (3.5 m-kg, 25 ft- Ib) 

Cylinder head bolt (8MM): 
20 Nm (2.0 m-kg, 14 ft-Ib) 

Cylinder head nuts (8MM)) 
20 Nm (2.0 m-kg, 14 ft-1b) 

Cylinder bolt (6MM) 
10 Nm (1.0 m-kg, 7.2 ft-Ib) 

17. Install the cam chain sprocket onto the 

camshaft. The timing mark on the 
sprocket must align with the timing mark 

on the cylinder head. 

18. Insert your finger into the hole in the cam 

(chain tensioner and push the cam chain 
guide inward. While pushing it, make sure 

the punch marks on the cam chain 

sprocket align with the marks on the 
cylinder head. 

Torque the securing bolt to specification. 

TIGHTENING TORQUE: 

55 Nm (5.5 m-kg, 40 ft- Ib) 

19. 

1. Oneway cam 

21 

If the marks are not aligned, remove the 
sprockets from the camshaft, and change 

the position at which the sprocket mesh 

with the cam chain, then mount the 
sprockets on the camshafts. 

Release the cam chain tensioner one-way, 
cam, and insert the tension rod into the 
tension body. 

Push 

> 
vun N 

) 
2. Tonsion rod 3. Tension body 

Install the tension body into the front 

cylinder head. Use a new gasket and, tor- 

que the bolts to specification. 

TIGHTENING TORQUE: 

12 Nm (1.2 m-kg, 8.7 ft- Ib) 

2. 

TIGHTENING TORQUE: 

Install the tension spring into the tension 

body. 
Torque the end plug to specification 

20 Nm (2.0 m-kg, 14 ft- Ib) 

2. 

24. 

3. 

2. 

TIGHTENING TORQUE: 

Install the cam sprocket cover with a new 

0-ring onto the cylinder head. Torque the 
bolts to specification. 

10 Nm (1.0 m-kg, 7.2 ft-Ib) 

Apply engine oil to the camshafts, valves, 
and rocker arms. Also turn the crankshaft 
clockwise a few turns to check that it 

moves smoothly. 

Adjust all the valves as described in the 

“Valves, Valve Guides, Valve Seats, and 

Valve Springs” on page 3-14. 

Install the intake and exhaust valve 

covers. Torque the bolts to specification. 



TIGHTENING TORQUE: 

10 Nm (1.0 m-kg, 7.2 ft-1b) | 

2. 

DD 

Install an intake manifold onto each 

cylinder. The intake manifold for the rear 

cylinder has two vacuum pipes; the 

manifold for the front cylinder has only 
one. Use new gaskets, and torque the 

securing bolts 10 specification. 

TIGHTENING TORQUE: 
12 Nm (1.2 m-kg, 8.7 ft-Ib) 

Install the engins-mounting bracket onto 

the front cylinder. Place a washer on each 
stud, place the bracket on the studs, then 

install the securing nuts. Tighten the nuts 

evenly, then torque them to specification. 

Carburetors and Igni 
1 

3. 

TIGHTENING TORQUE: 

n Coils 
Install the carburetors. 

Place the carburetors between the 

cylinders and tighten the clamps. 
Install the ignition coils inside the engine- 

mounting bracket on the front cylinder. 

Secure each coil to the bracket with two 
mounting nuts. The coil with the shorter 

cable should be on the left side of the 
bracket. Torque the nuts to specification. 

10 Nm (1.0 m-kg, 7.2 ft-Ib) 

Install the change pedal onto the shift 

shaft. Torque the bolt to specification. 

TIGHTENING TORQUE: 
10 Nm (1.0 m-kg, 7.2 ft-Ib) 

TIGHTENING TORQUE: 

55 Nm (5.5 m kg, 40 ft- Ib) 

2. 

TIGHTENING TORQUE: 

20 Nm (2.0 m-xg, 14 ft-Ib) 
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Mounting the Engine 

1. Place the rear-cylinder exhaust pipe in the 

frame. 

Place the engine on a block or other 

suitable engine stand, and lower the frame 
over the engine. It is easier if you ap- 

proach the engine from the right-hand 

side. 

Align the splines of the U-joint with those 
of the drive shaft, then move the engine 

into place in the frame. 
Install the rear, lower engine-mounting 

stud. 



5. Using the rear, lower engine-mounting 
stud as a fulcrum, raise the front engine- 

mounting bracket into place and install the 

engine-mounting bolts. 

10, 

6. Secure the frame to the engine mounting 
brackets on the rear cylinder. 

8. 

TIGHTENING TORQUE: 

Install the right-side muffler bracket. 

Secure it to the crankcase with the 

engine-mounting bolt. Secure the bracket 
to the lower frame member and torque all 

mounting hardware to specification 

55 Nm (5.5 m-kg, 40 ft- Ib) 

Pull the U-joint boot over the U-joint and 
around the lip on the bearing housing of 

the middle driven gear. 

Place the sidestand on the motorcycle. In- 
stall ts forward-mounting nut, and torque 

it to specification. The rear mount will be 

secured when the front footrests are 

installed. 

TIGHTENING TORQUE: 

55 Nm (5.5 m-kg, 40 ft- Ib) 

7. Evenly tighten all four engine-mounting 
bolts, then torqus them to specification. 

TIGHTENING TORQUE: 

55 Nm (5.5 m-kg, 40 ft-Ib) 
1. 
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Install the front footrests on each side of 
the motorcycle. Tighten each nut even- 

ly. This will center the engine-mounting 

stud. When the stud is centered, torque 
the nuts to specification. 



The lower-mounting nut on each footrest 
thı reads onto the engine-moun g stud. 
Take the time to center this stud before 
appl ing final torque. 

TIGHTENING TORQUE: 
Muffler bracket & footrest (10MM): 

55 Nm (5.5 m-kg, 40 ft-Ib) 
Engine-mounting stud (12MM); 

70 Nm (7.0 m-kg, 50 ft-Ib) 

15. 

16, 

17. 

12, 

13. 

35 Nm (3.5 m-kg, 25 ft-Ib) 

14 

TIGHTENING TORQUE: 

. Install the exhaust pipe on each cylinder. 
Use a new gasket, and finger-tighten the 
exhaust-pipe-flange nuts 
Connect each exhaust pipe to the muf- 
ler, and install the muffler to the muffler 
brackets. The passenger footrest bolt 
secures both the footrest and the muffler 
t0 the muffler bracket. Install the 
passenger footrests, and torque the bolt 
to specification 

TIGHTENING TORQUE: 

. Tighten the muffler clamps, and torque 
the exhaust-pipe-flange nuts. 

Flange nut: 

20 Nm (2.0 m-kg, 14 ft-Ib) 
Muffler clamp bolt: 

20 Nm (2.0 m-kg, 14 ft-Ib) | 
18. 

19. 
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Route the wires and pipes listed below 
and secure the wires and pipes to the 
frame with the bands. 
* Starter motor leads 

Pickup coil leads, 

* AC magneto leads, 
Sidestand-switch lead, 
Neutral-switch lead, 
Oil-evel-switch lead, 

® Carburetor air vent pipes, 
« Crankcase ventilation pipe, and 
« Ignition coil leads. 

Connect the rear brake arm, all control 
cables. 

Connect the brake switch rod to the brake 
pedal return spring. Install the battery box 
on the frame. Secure the box with a 

screw. Install the battery into the battery 

box. 

> am 
FooTREST 

BRAKE PEDAL 

‚Connect the battery leads to the battery. 
Connect the positive lead first, then con- 

nect the negative lead 
Install the engine-mounting-bracket 
cover. 



20. Adjust the clutch cable. See page 2-12. 
21. Install the fuel tank and the seat. Connect 

the fuel and vacuum lines to the fuel cock. 
22. Install the side covers. 

23. Add ENGINE oil 

3.0 L (2.6 Imp oz, 3.2 US oz) 

MIDDLE GEAR SERVICE 

sum 

[STAKE] [BEARING STOPPER B sr] 
25 Nm (2.5 m kg, 18 1t 1b) 

_BEARING 

SPRING 

SPRING SEAT 

BEARING 
RETAINER 

0.20 mm (0.012 
0.40 mm (0.016 in) 

(050 mm10.020 in) | 

0.15 mm (00068 m 
0.20 mm (0.0078 in) 
0.30 mm (0.012 in) 
0.0 mm (0.016 in) 

1050 mm (0.020 in) | 

Pa [120 Nm (12 m kg, 185 - 
/ 

MIDDLE DRIVEN 
/ Pimon GEAR 

CORCAT 

7 L | 
GEAR LASH “ ri 

MIDDLE DRIVE . 7 
PINION GEAR DAMPER CAM e 

~ APPLY LOCTITE" & STAKE] 
DAMPER 

UNIVERSAL 
JOINT 

N oiL seaL 

BEARING 
HOUSING 

oRING 
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Gear Lash Measurement 
Remove the middle gear case cover from 
the left-side crankcase. 
Install the middle-drive-gear holder onto 
the crankcase, 

1 

2. 

1. Middle: 

3. 

& 

v gear halte 
Tighten the holder bolts as tight as 
necessary to keep the middle gear from 
tuning. 

Set the dial gauge on the outside edge of 
yoke so that it is positioned over the 
centerline of the yoke bearing hole. Gently 
rotate the drive yoke back and forth. Note 
the lash measurement on the dial gauge. 

| 
Check the gear lash at four positions. 
Rotate the yoke 90 degrees each time, 
and repeat the gear lash check. 

] 

Middle gear lash: 
0.1~0.2 mm (0.004 - 0.008 in) 

6. If the measurement exceeds the specified 
gear lash at any of the four points, the 
gear lash must be adjusted. 

Gear Lash Adjustment 
1. Remove the bearing housing securing 

bolts. Pull the middle drive shaft assembly 
and leaving it about 2 mm (0.08 in) gap 
between the housing and crankcase, and 
install the two bolts to the bearing hous- 
ing 180° opposite to each other. 

Install the middle drive gear holder and dial 
gauge (refer to “Middle gear lash check”). 
Slowiy tighten the bolts alternately until 
the dial gauge lash measurement reaches 
0.2 mm (0.008 in). 

Measure the gap between the driven gear 
bearing housing flange and the crankcase 
with a feeler gauge. 

This is the shim size required. 



1. Fosler gauge 

5. Install the proper sized shims as shown 
and tighten the driven gear housing to the 

specified torque. 
Recheck the gear lash, it should be within 

the specification, if not readjust the shims. 

Gear lash: 

0.1~0.2 mm (0.004- 0.008 in) 

} 

Removal 

1. Refer to page 3-11 for removing the 
middle-drive-shaft-assembly from the left- 
side crankcase. 

Refer to page 3-11 for removing the 

middle-drive gear from the left-side crank- 

case. 

Disassembly 

Middle drive shaft assembly. 
1. Place the middle drive shaft assembly in 

a hydraulic press and the damper com- 
pressor with the middle drive gear holder 
in place as shown in the photograph. 
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MIDDLE DRIVE 
| 7 GEAR HOLDER 

TFFANTF 
1. Damper spring compressor 

2. Press the damper spring, and remove the 
spring retainers. 

3. Remove the spring seat, spring, damper 

‚cam and the middle driven gear from the 

drive shaft. 
The following procedures should be perform- 

ed only if the middle-drive-shaft bearing or the 

middle-drive-shaft must be replaced. 
1. Remove the clips from the bearings in the 

middle gear yoke. 

2. Place the U-joint in a press. With a 
suitable diameter pipe beneath the yoke, 

press the bearing into the pipe as shown 
in the illustration. 

NOTE: 

It may be necessary to lightly tap the yoke with 

a punch. 

3. Repeat the procedure for the opposite 

bearing, and remove the yoke. 

NOTE: 

It may be necessary to ightly tap the yoke with 
a punch. 



4. Install the universal joint holder onto the 
middle-drive-shaft U-joint, and remove the 
drive shaft nut. 

5. Remove the U-joint yoke, and the bear- 
ing housing from the middle drive shaft. 

6. Remove the O-ring and oil seal from the 
bearing housing. 

ons 2 Oms 

Inspection 

Middle gears 

1. Inspect the gear teeth on all the gears. If 
discoloration, galling, pitting, or excessive 
wear is found on any gear, replace all the 
middle gears and driven damper cam as 
aset. 

Bearings 
1. Put your finger in the race, and check the 

bearing movement. If the bearing is 
rough, replace the bearing housing as- 
sembly. 

Usjoint 

Install the bearings onto the yoke, and 
check the bearing movement. If there is 
any noticeable play in the bearings, 
replace the universal joint assembly (yoke, 
bearings, and final-drive half of the U- 
joint) 

355 

Damper cams and spring 
1. Inspect the damper cams surfaces. Check 

for smooth cam action and excessive 
wear on the cam surface. If cam surface 
is severely worn, replace the drive and 
driven damper cams with the middle drive 
gear as a set. 

1. Drive damper cam 2. Driven damper cam 

2. Inspect the damper spring for fatigue, 
wear, and damage. Replace it if necessa- 
ry. 

Assembly and Adjustment 
Middle-drive-gear positioning 

NOTE: 

When the crankcase and/or the middle drive 
‚gear are replaced, you must position the mid- 
die drive gear 



STAKE 
/ oL onıve tan 

PRIVE AXLE 

MIDDLE DRIVEN GEAR 

MIDDLE DRIVE SHAFT 
\ 

APPLY LOCTITE® 

sum 8 

Calculate the shim thickness using the for- 
mula shown below. 

Shim thickness “A” =a-b 

a=44 plus or minus the number printed 
on the end of the middle drive gear. 

b=43 plus the number found on the left- 
side crankcase. 

For example: 
If the middle drive gear is stamped 
"403", 

a=44+0.03 
a=44.03 
If the crankcase is marked "45", 

b=43+0.45 

2. Shims are supplied in the following 
thicknesses: 

0.15 mm (0.006 in}, 0.20 mm (0.008 in), 
0.30 mm (0.012 in), 0.40 mm (0.016 in), 
and 0.50 mm (0.020 in). 
Because shims can only be selected in 
0.05 mm (0.002 in) increments, use the 
following chart to round off the hun- 
dredths digit of the calculated thickness, 
and select the appropriate shim. 



Hundredths digit Round value 

u 0,1,2 0 
) 3,4,5,6 u 5 

7,89 ) 

In the example from above, the calculated shim 
thickness is 0.58 mm (0.023 in). The chart in- 
structs you, however, to round off the 8 to 10. 
Thus you should usa two 0.50 mm (0.020 in) 
shim. 

4. Install the drive axle bearing with the pro- 
per shims as calculated. Be sure that the 
bearing is properly seated against the 
crankcase. 

TNt 2 Midele drive gear 3 Crankesse‘ 
4 Shim 5. Bearing 5. Dive ae. 

5. Install the bearing stopper plates and 
tighten the bearing stopper bolts. Use the 
Torx driver and torque the bolts to 
specification. 

WARNING 

A shorter bearing stopper bolt must be in- 
stalled at the proper position as shown in 
the photograph. If a longer bolt is install- 
ed at that position, its end will push the 
crankcase; thereby, the clutch push lever 
can not be moved smoothly. 

TIGHTENING TORQUE: 
25 Nm (2.5 m-kg, 18 ft Ib) 

AL 
2. Stopper bolt 

[0l ST 
1. Tors crver 

6. Place a punch on the part of the stopper 

bolt head which covers the recess in the 

stopper plate and punch the head. 

1. Besring stopper plate 2. Boaring stopper bolt 

7. Insert the middle drive gear into the drive 

axle bearing. 

8. Hold the middle drive gear, and install he 
drive axle into the middle drive gear. 

Install a new middle-drive-gear securing 
nut. 

9. Secure the drive axle in a vice or other 
support. 

Torque the nut to specification. 

TIGHTENING TORQUE: 
120 Nm (12 m-kg, 85 ft-Ib) 

10. Bend a lock tab against a drive axle. 



11. Install a new oil seal and a new O-ring in- 
to the bearing housing. Lightly apply 
grease to the O-ring and oil seal lips. 

12. Install the middle driven gear, driven 
damper cam onto the middle drive shaft. 

13. Using a press damper compressor, with 
the middle drive gear holding tool, install 
the spring, spring seat, and the retainers. 
Install the middle drive subassembly into 
the bearing housing. 

14. Install the U-join: yoke and washer onto 
the middle drive shaft. 

15. Place the universal joint tool (with both 

adapters) on the U-joint on the yoke. 
16. Apply Loctite® Stud N’ Bearing Mount 

10 the drive shaft threads and torque the 
securing nut to specification. 

| 

TIGHTENING TORQUE: 
90 Nm (9.0 m-kg, 65 ft-Ib) 

17. Install the middle drive shaft assembly on- 
to the left-side crankcase. 
Prepare to measure the gear lash as ex- 
plained on page 3-53. 

18. Install the middle gear case cover with a 
new O-ring onto the crankcase. Torque 
the bolt to specification. 

TIGHTENING TORQUE: 

10 Nm (1.0 m kg, 7.2 ft-Ib) 
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CHAPTER 4. 
CARBURETION 

CARBURETOR 

_JET NEEDLE 

piapı Piapnnaom 

VACUUM PISTON 
A 

A 

> 

SYNCHRONIZING- 
SCREW 

___FUEL PASSAGE 
“HOUSING 

coasTinG 
ENRICHER 

TUET \ MAIN ver 

8 i En STanten ser »2 
THROTTLE STOP SCREW 

Specification 

Main jet | Jet needle | Starteriet | Pilot screw | Float valve seat | Engine idle speed 

(GS1) #20 ont 100 504 Presen 420 Front - # (652) #08 ) 1,200 r/min 
Rear #135 #502 t ' ' 
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Specifications 2. Remove the upper bracket securing 

Front Rear 

Main jet #140 1 | 
‚Jet needle #5D4 #2 | 

1351) #40 - | 
Starter jet — 

(652) #08 - 

Pilot screw. Preset - u 
Float valve seat 02.0 ) 02.0 
Engine ie speed 1,200 r/min 

screws and remove the upper bracket 

with fuel pump. 

WARNING: 

The pilot screw settings are adjusted for 
maximum performance at the factory with 
special equipment. DO NOT attempt to 
change these settings. If all other engine 
systems are functioning correctly, any 
changes will decrease performance and 
cause increased exhaust emissions. 

Disassembly 

1. Remove the two starter link securing 
screws, and remove the starter link and 
starter levers from the carburetors. 

1. Starter Ink 2. Starr Ievr 

1. Upper bracket 2. Fuol pump 

3. Remove the lower brackets from the car- 
buretors and separate the carburetors. 

1. Lower bracket 

NOTE: 

When you separate the carburetors, the small 
spring may fall out. This spring is connecting 
the both throttle levers. Do not lose this spring. 

1. Spring 



4. Remove the vacuum chamber cover, and 

remove the spring, O-ring, and dia- 

phragm. The vacuum piston will come out 
with the diaphregm. 

NOTE: 

Note the position of the tab on the diaphragm. 

This tab must be placed in the recess in the 
carburetor body during reassembly. 

not) 
5. Remove the starter plunger from the car- 

buretor body. 

1. 0ring 

A 

rn 0l Vet 
6. Remove the coasting enricher cover, and 

remove the spring and diaphragm. 

1. Coasting envicher 

44 

7. Remove the float chamber cover from the 
carburetor body. 

8. Remove the float, and remove the float 
needle valve. Be careful not to close the 
float valve which is under the float arm. 

9. Remove the needle jet securing screw 
from the fuel passage housing. Remove 

the needle jet toward the vacuum piston. 

1. Screw 2. Fuel passage housing 

1. Neadio jet 



10, 

n 

1. Main jet 

Remove the fuel passage housing from 
the carburetor body. 

Remove the rubber caps, jets, and main 

bieed pipe as nacessary. 

2. Plot et 3. Main bieed pipe. 

Inspection 
1. Examine the carburetor body and fuel 

passages. If they are contaminated, wash 

the carburetor in a petroleumbased sol- 
vent. Do not use any caustic carburetor 

cleaning solutions. Blow out all passages 
and jets with compressed air. 

Examine the cordition of the floats. If the 

floats are damaged, they should be 
replaced. 

Inspect the float needle valve for wear or 

contamination. Replace the float needle 

valve. 

Inspect the vacuum piston and rubber 
diaphragm. If the piston is scratched or 
the diaphragm is torn, the assembly must 

be replaced. 

45 

a
 

u 
Inspect the jet needle for bends or wear. 
If the needle is bent or severely worn, 
replace it. 

Inspect the coasting enricher diaphragm. 
If it is torn, replace it. 

Check the O-rings for damage. Replace 
them if damaged. 

Check the fuel passage housing and 
starter plunger housing gaskets for 

damage. Replace the gasketis) if 
damaged. 
Inspect the starter plunger. If it is worn 
or damaged, replace i 



Assembly 

1. Toassemble the carburetors, reverse the 
disassembly procedures. Pay close atten- 
tion to the installation of the vacuum 

piston diaphragm and the location of each 
jet. 

PIPE ROUTING: 

Y.LC.S. CHAMBER 

g TN AIR VENT PIPE RETURN PIPE 

) gun ouner 
je 

FRONT CYUINDER 
Y.L, CHAMBER 

FUEL PUMP VACUUM PIPE 

marke run coc ¢ 
Adjustment 

Fuel level 

NOTE: 

Before checking the fuel level, place the motor- 
cycle on a level surface, 

1. Place the motorcycle on the centerstand. 
Connect the fuel level gauge or a vinyl 
tube, 6 mm (0.24 in) inside diameter, to 
the float bowl nazzle on the carburetor. 

2. As shown above, hold the fuel level gauge 
vertically, and loosen the front or rear car- 
buretor drain screw. 

3. Set the fuel cock 10 "ON” and start the 
engine. Stop it after a few minutes. 

4. Check the fuel level. It should be within 
the specified range. 

Fuel level: 

1241 mm (0.470.04 in) 
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5. If the fuel level is not within specification, 
remove the carburetors, and check the 
fuel valve and float assembly. 

6. If no damage is found in these parts, ad- 
Just the float level by slightiy bending the 
tang on the float. Recheck the fuel level. 

1. Tang 

7. Repeat the procedure for the other 
carburetor. 

COASTING ENRICHER 
‚This model is eqipped with an afterburning pro- 
tection device (coasting enricher). 

Afterburning is a phenomenon typical of the 
internal combustion engine. If throttle is 
precipitously closed on an engine revolving at 
high speed, a large amount of air mixed fuel 
spurts out of the pilot outlet (P.O.), resulting 
in omplete burning in the combustion 
‚chamber. Such unburned elements are expell- 
ed together with exhaust gases and build up 
in the exhaust pipe or muffler. These elements, 
accumulated to the point of being inflammable, 
suddenly gets ignited and burned in contact 
with expelled gases of high temperature. 
This phenomenon is refferred to “afterburn- 
ing“, which is basically accompanied with a 
loud explosive sound. 

PILOT AIR JET 

<= AR 

<> mixture 

ra &
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Operation 
In the illustration, the air valve is pulled up by 
the negative pressure developed as the result 
of the sudden closing of the throttle valve. 
Thus, the enricher air passage is closed at the 
air valve seat and the air which flows into the 
pilot air passage is stopped, enabling only the 
air from the slow air jet to flow into the pilot 
air passage. 

This makes the air-fuel mixture flow to the pilot 
outlet and bypass port now relatively richer. 

NEGATIVE PRESSURE 
DIAPHRAGM 

NN\ spring 

AIR VALVE SEAT 
AT\ 

NORMAL CONDITION 

THROTTLE VALVE IS SUDDENLY CLOSED 

Maintenance 

Each individual spring is rigorously tested for 
preload and therefore must not be broken 

down or adjusted in any way. If an afterburn- 

ing sound is heard during normal riding, clean 
the pilot air jet, pilot jet, and bypass port by 
blowing air into them 

FUEL PUMP 

Operation 
The fuel pump diaphragm is operated by varia- 
tions in the pressure in the carburetor joint and 
thus produces a pumping action that pumps. 

fuel from the fuel tank to the carburetor. 

Disassembly 

GASKET 

FUEL pump VALvE 
ASSEMBLY 

1. Remove the Y.I.C.S. chamber from the 
fuel pump. 

2. Remove the fuel pump from the car- 
buretor upper bracket. 

3. Remove the six screws, and remove the 
fuel pump covers, gaskets, diaphragms, 
and valves from the fuel pump body, 

NOTE: 

Note the position of the tab on the gaskets. 
This tab must be placed in the recess in the 
fuel pump body during reassembly. 
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Inspection 

1. Examine the fuel pump body and fuel 

passage. If they are contaminated, wash 
the fuel pump body in a petroleum-based 

solvent. Blow out all passages with com- 

pressed ai. 

2. Inspect the fuel pump diaghragm, valve, 
and gasket for damage. If damaged, 
replace these components as a set. 

NOTE: 

‚As shown below, a gap of 0.125 mm (0.005 in) 
is provided between the valve seat and the fuel 

pump body on both inlet and outlet valves. 

FUEL PUMP. 
BoDy 

T 

| 
0.125 mm (0.006 in) 

0.125 mm (0.005 i 

inet /vaıve ouner vawve 

Assembly 

1. Install the valves into the fuel pump body 
as shown, 

1. Inte vatve 2. Outer va 
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2. Install the diaphragm, gaskets and covers 
onto the fuel pump body. Tighten the 
screws to specification. 

TIGHTENING TORQUE: 
3 Nm (0.3 m-kg, 2.2 ft-Ib) 

CAUTION: 

Avoid tightening the screws too hard, or 
the gasket could be deformed or broken. 

3. Install the fuel pump assembly to the car- 
buretor upper bracket, and connect the 

fuel and vacuum lines. 



AIR CLEANER AND CRANKCASE VENTILATION SYSTEM 

~— BLOW.BY GAS 

<= FRESH AR 

SECTION A-A 

Refer to Chapter 2 for the air cleaner maintenance. 
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CHAPTER 5. 
CHASSIS 

FRONT WHEEL 
Removal 

1. Place the motorcycle on its centerstand. 
2. Remove the cotter pin and wheel axle nut. 

> 
3. Remove the speedometer cable holder 

securing bolts. 

4 

1. Pinch bolt 

5. Remove the axle shaft and the front 

wheel. In this case, make sure the motor- 

cycle is properly supported. 

NOTE: 

Front Axle Inspection 
Remove any corrosion from the axle with fine 
emery cloth. Place the axle on a surface plate, 
and check for bends. If bent, replace the axle. 
Do not attempt to straighten a bent axle. 

Front Wheel Inspection 
This motorcycle is equipped with aluminum 
wheels designed to be compatible with either 
tube or tubeless tires. 

WARNING 

Do not attempt to use tubeless tires on a 
wheel designed for use only with tube- 
type tires. Tire failure and personal injury 
may result from sudden deflation. 

Tube-type wheel > Tube-type 

Tires only 
Tubeles: type wheel = Tube-type or 

WARNING: 

Tubeless tires 

When using tube-type tires. be sure to in- 
stall the proper tube also. 

Do not depress the brake lever when the wheel 
is off the motorcycle as the brake pads will be 

forced shut. 



Refer to the Tubeless Tire and Aluminum 
Wheel Manual for proper tubeless and 
aluminum wheel service. 

1. Check for cracks, bends, or warpage of 
the wheels. If a wheel is deformed or 
cracked, it must be replaced. 

2. Check wheel run-out. If the deflection ex- 
ceeds the tolerance below, check the 
wheel bearings or replace the wheel as 
required. 

im run-out limits: 

Vertical: 2 mm (0.079 in) 
Lateral: 2 mm (0.079 in) 

3. Check the wheel balance. Rotate the 
wheel ightiy several times and note where 
the wheel comes to rest. If the wheel is 
not statically balanced, it will come to rest 
at the same point each time. Install an ap- 
propriate balancs weight at the lightest 
point (at top. 

NOTE: 

The wheel should be balanced with the brake 
disc installed 

4. After installing a tire, ride conservatively 
to allow the tire 10 seat itself properly on 
the rim. Failure to allow proper seating 
may cause tire failure, resulting damage 
10 the motorcycke and injury to the rider. 

5. After repairing ar replacing a tire, check 
10 be sure the valve-stem locknut is 
securely fastened. If not, torque it as 
specified 

TIGHTENING TORQUE: 

2 Nm (0.2 m-kg, 1.4 ft-Ib) 

Replacing the Wheel Bearings 

If the bearings allow pay in the wheel hub or 
if the wheel does not turn smoothly, replace 
the bearings as follows: 

1. Clean the outside of the wheel hub. 
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WARNING: 

Eye protect 

Drive the bearing out by pushing the 
spacer aside and tapping around the 
perimeter of the bearing inner race with 
a soft metal drift punch and hammer. The 
spacer “floats” between the bearings. 
Both bearings can be removed in this 
manner. 

n is recommended when us- 

ing striking tools. 

3. To install the wheel bearing, reverse the 
above sequence. Use a socket that mat- 
ches the outside diameter of the race of 
the bearing to drive in the bearing. 

CAUTION: 

Do not strike the center race or balls of the 
bearing. Contact should be made only 
with the outer race. 

Installing the Front Wheel 

When installing the front wheel, reverse the 
removal procedure. Note the following points: 

Lightly grease the lips of the front wheel 
oil seals and the gear teeth of the 
speedometer drive and driven gears. Use 
lightweight lithium base grease. 
Install the speedometer-cable-holder 
securing bolt. 

Make sure the projecting portion (torque 
stopper) of the speedometer housing is 
positioned correctly. 

1. Torque stopper 



4. Tighten the axle nut and install a new cot- 
ter pin. 

TIGHTENING TORQUE: 

105 Nm (10.5 m - kg, 75 ft- Ib) 

5. Install the front fender. 

6. Before tightening the pinch bolt, com- 
Press the front forks several times to 
check for proper fork operation, 

7. Tighten the axle pinch bolt and a new cot- 

ter pin. 4. Loosen the rear axle pinch bolt and pull 

out the rear axle. 

TIGHTENING TORQUE: 
20 Nm (2.0 m-kg, 14 ft-Ib) 

WARNING 

‚Always use a new cotter pin on the axle 
nut. 

REAR WHEEL 1. Pinch bolt 
Removal 

1. Place the motorcycle on its centerstand. 
2. Remove the tension bar and the brake rod 

from the brake stoe plate. The tension bar 
(can be removed by removing the cotter 

Pin and nut from the tension bar bolt. The 
brake rod can be removed by removing 
the adjuster. 

5. Move the wheel to the right side to 
separate it from the final gear case and 

remove the rear wheel. 

Checking Brake Shoe Wear 

1. Check the brake linings for damage and 
wear. If the thickness is less than the 
specified value, replace the brake shoe as 
aset. 

1. Aduster 2. Brake 1od 3, Tension bar 

3. Remove the axle nut cotter pin and axle 
nut. Discard the old pin. 
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MEASURING POINT 

Wear limit: 2 mm (0.08 in) 

2. Remove any glezing from the brake shoes 
with coarse sandpaper. 

Brake Drum 
Oil or scratches on the inner surface of the 

brake drum will impzir braking performance or 
result in abnormal noises. Remove oil by wip- 
ing the brake drum with a rag soaked in lac- 

quer thinner or solvent. Remove scratches by 

lightly and evenly polshing the brake drum with 

emery cloth, 

Brake Shoe Plate 
Remove the camshaft, and grease it. If the cam 

face is worn, replace the camshaft. 

NOTE: 

Before removing the cam lever, put alignment 
marks on the cam lever and camshaft to in- 

dicate their relative positions for easy assembiy. 

Rear Axle Inspection 

Refer to “Front Axle Inspection” on page 5-1 

Replaceing the Wheel Bearings 

Rear wheel bearing replacement is similar to 
the procedure for the front wheel bearings. 

Rear Wheel Inspection 
See “Front Wheel Inspection” on page 5-1. 

Installing the Rear Wheel 

1. Install the spacer in the final drive coupl- 

ing as shown in the photograph. 
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2. Lightly grease the lips of the rear wheel 
oil seals. 

3. Install the wheel assembly and axle. 

NOTE: 

When installing the rear wheel, be sure the 

splines on the wheel hub fit into the final gear 

case. Lightly apply grease to the gear teeth. 

WARNING: 

‚Always use a new cotter pin on the axle 
nut. 

TIGHTENING TORQUE: 
Axle nut: 

105 Nm (10.5 m-kg, 75 ft-Ib) 

Axle pinch bolt: 
6 Nm (0.6 m-kg, 4.3 ft-Ib) 



FRONT BRAKE 

CAUTION: 

Disc brake components rarely require 
disassembly. Do not disassemble com- 

ponents unless absolutely necessary. If 
any hydraulic connection in the system is 

opened, the entire system should be 

disassembled, drained, cleaned, and then 
properly filled and bled upon reassembly. 

Do not use solvents on brake internal com- 
ponents. Solvents will cause seals to swell 

and distort. Use only clean brake fluid for 

cleaning. Use care with brake fluid. Brake 
fluid can injure your eyes, and it will 

damage painted surfaces and plastic parts. 

Brake Pad Replacement 

It is not necessary to disassemble the brake 

caliper and brake hose to replace the brake 
pads. 

1. Remove the retaining bolt from the caliper 
cylinder. Then remove the pads and pad 
shim. 

2. Install the new brake pads. Replace the 
following parts if pad replacement is 
required. 

* Pads 

* Pad shim 

* Pad retaining pin 

NOTE: 

Replace the pads as a set if either is found to 
be worn to the wear limit. 

Pad wear limit; 

0.8 mm (0.032 in) 
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WEAR INDICATOR 

WEAR LIMIT 

3. Tighten the pad retaining bolt to specifi- 

cation. 

TIGHTENING BOLT: | 
23 Nm (2.3 m-kg, 17 ft-1b) 

Caliper Disassembly 

(23 Nm (2.3 m ko. 17 Ri) 

Buscn scnew [ 
EN (06 m kg, 43 tel] 

REPLACE 
AS A SET 

1. Remove the brake hose from the caliper, 

Allow the caliper assembly to drain into, 

a container, 

2. Place the open hose end into the con- 
tainer and pump the old fluid out of the 
master cylinder. 

3. Remove the retaining spring, retaining 
bolt, shim and the pads. 

4. Remove the caliper cylinder securing bolts 

from the front fork. 
5. Carefully force the piston out of the caliper 

cylinder with compressed air. Never try 
to pry out the piston. 

WARNING 

Cover the piston with a rag. Use care so 
that the piston does not cause injury as it 
is expelled from the cylinder. 

6. Remove the piston seals. 



Master Cylinder Disassembly 

1. Remove the brake light switch. 

2. Remove the brake hose. 

3. Remove the brake lever and spring. 
4. Remove the master cylinder from the 

handlebar. Remove the cap, and drain the 
remaining fluid, 

5. Remove the master cylinder dust boot. 
6. Remove the snap ring. 

Brake Inspection and Repair 

Recommended brake component 
Replacement schedule: 

Brake pads: As required 

Piston seal, dust seal: 
Every two years | 

Brake hoses: Every four years 
Brake fluid: 

Replace only when brakes are 

disassembled 

1. Replace the caliper piston if itis scratched. 

2. Replace any brake pad that is worn 

beyond limits. Always replace the brake 

pads as a set. 
See "Brake Pad Replacement” for a 
listing of the parts to be replaced when 
pads are replaced. 

Wear limit: 0.8 mm (0.032 in) 

WEAR INDICATOR 

oo 

7. Remove the master cylinder cup assem- 
biy. Note that the cylinder cups are install- 

ed with the larger diameter (lips) inserted 

first 

3. Replace the piston seals if damaged 
Replace the seals every two years. 

4. Inspect the master cylinder body; replace 
if scratched. Clean all the passages with 
new brake fluid. 



5. Inspect the brake hoses. Replace the 
hoses every four years or immediately if 
cracked, frayed, or damaged. 

6. Check for wear and deflection of the disc. 
If the disc is worn beyond minimum 
thickness or if deflection exceeds the 
specified amount, replace the disc. 

BLEED SCREW 

Maximum deflection: 
0.15 mm (0.006 in) MRS 

Minimum dise thickness: 

4.5 mm (0.18 in) 
1. Install the piston seals and the piston. 
2. Install the retaining spring, pads, and re- 

taining bolt into the caliper cylinder. Tor- 
que the retaining bolt to specification. 

DIAL GAUGE TIGHTENING TORQUE: 

23 Nm (2.3 m-kg, 17 ft-Ib 

| 3. Apply rubber grease 10 the piston seals, 
caliper cylinder, and piston. 

Fr 5 4. Install the caliper assembly on the front 
) fork. Torque the bolts to specification. 

hy an Uy TIGHTENING TORQUE: 
35 Nm (3.5 m kg, 25 ft- Ib) 

H |- BRake Disc 

Brake Assembly 

Caliper 
All internal parts should be cleaned in new 
brake fluid only. Internal parts should be 
lubricated with brake fluid when installed. 
Replace the following parts whenever a caliper 

is disassembled: 5. Attach the brake hoses. 
* Piston seals 
* Retaining ring 
«Rubber boot 
® Bleed screw and rubber cap 

TIGHTENING TORQUE: 
26 Nm (2.6 m-kg, 19 ft- Ib) 
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6. Ifthe brake disc has been removed from 

the hub or is loose, tighten the bolts. Use 
new lock plates, and bend the lock tabs 

against a bolt flat after the bolts are tor- 

qued to specification. 

TIGHTENING TORQU! 

20 Nm (2.0 m-kg, 14 ft- Ib) 

7. Reassemble the master cylinder as shown 

in the illustration 

| TIGHTENING TorauE 
(all brake union bolts) 
26 Nm (2.6 m-kg, 19 ft-Ib) 

MASTER CYLINDER KIT 

\ Ge 
Bleeding the brakes 

If the brake system is disassembled or if 

any brake hose has been loosened or 

removed, the brake system must be bled 

to remove air from the brake fluid. If the 

brake fluid level is very low or brake opera- 
tion is incorrect, bleed the brake system. 

Failure to bleed the brake system proper- 
Iy can result in a dangerous loss of brak- 
ing performance. 

1. Add proper brake fluid to the reservoir. 

Install the diaphragm, being careful not 
{0 spill or overflow the reservoir. 
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2. Connect a clear plastic tube, 4.5 mm 

(8/16 in) inside diameter, tightly to the 
caliper bleed screw. Put the other end of 
the tube into a container. 

3. Slowly apply the brake lever several times. 

Pull in the lever. Hold the lever in this “on” 

position. Loosen the bleed screw. Allow 
the lever to travel slowly toward its limit. 

When the limit is reached, tighten the 

bleed screw. Then release the lever. 

Bleed screw tightening torque: 

6 Nm (0.6 m-kg, 4.3 ft- Ib) 

4. Repeat the above procedure until all air 

bubbles are removed from the system. 

wove: 0000000 

If bleeding is difficult, it may be necessary to 

let the brake fluid system stabilize for a few 

hours. Repeat the bleeding procedure when the 

tiny bubbles in the system have settled out. 



FRONT FORK 
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Removal and 

WARNING 

Securely support the motorcycle so there 

is no danger of it falling over. 

isassembly 

1. Disconnect the speedometer cable. 
Remove the brake caliper and the front 

wheel. Remove the front fender. 
2. Loosen the front fork pinch bolts at the 

steering crown. 
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3. Remove the cap and fork cap bolt from 

1. Fork cap bat 

4. Place an open container under each drain 

hole. Remove the drain screw from each 

outer tube. 

Remove the emblem plate from the under 

bracket 

1. Cap 2. Emblom pie 

6. Loosen the pinch bolts on the under 

bracket, and remove the forkls). 
Remove the collar, spring seat, and fork 
spring. Remove the cylinder securing bolt 

from the bottom of the fork assembly. 
Hold the damper rod with the front-fork- 

cylinder holder. Remove the damper rod 

assembly and inner fork tube. 

7. 

510 

8. Remove the dust seal from the outer fork 
tube with a screwdriver. Be careful not to 

seratch the inner fork tube surface. 

u—— 

i 

Js 

1. Dust seal 

9. Remove the retaining clip from the outer 

fork tube, and pry out the fork seal. Be 

careful not 10 damage the fork tube 
surface. 

1. Retaining clip 

«F 
1. Gilseal 

Inspection 

1. Examine the inner fork tube. If the tube 
is severely scratched or bent, it should be 

replaced. 

WARNING 

Do not attempt to straighten a bent fork 

tube; this may dangerously weaken the 

tube. 



2. Inspect the outer surface of the fork seal 
seat in the outer fork tube. If this surface 
is damaged, replace the outer fork tube. 
Ifitis not damaged, replace the fork seal 
Check the outer fork tubes for dents. 
Replace the tubs if it is dented. 
Check the free length of the springs 

| Fork spring free length limit: 

470.5 mm (18.52 in) 

8. Pour the specified amount of fork oil into 

the inner fork tube. 

Fork oil capacity: 

296 cm? (10.4 Imp oz, 10.0 US oz} 
Fork oil level: 421 mm (16.6 in) 

(From top of inner tube fully compress- 

ed without spring.) 
Recommended oil: 

Yamaha fork oil 10 wt or equivalent 

5. Check the O-ring on the cap bolt. If it's 
damaged, replace it. 

[0} 

1. Orig 

Assembly 
1. Make sure all components are clean 

before assembly. Always install a new fork 
seal. Do not reuse a seal. 

2. Apply oil to the fork seal, and install the 
fork seal by pressing it in with a large 
socket. Install the retaining clip. 

3. Install the dust seal into the outer fork 
tube. 

4. Install the damper rod assembly into the 
inner fork tube. Hold the damper rod with 
the fornt fork cylinder holder. 

5. Put the taper spindle on the damper rod. 
6. Hold the inner fork tube, and carefully in- 

stall the outer fork tube over the taper 
spindle. 

7. Apply Loctite® (red) to the cylinder 
securing bolt, and install the bolt and a 
copper washer into the outer fork tube. 
Torque the bolt to specification. 

TIGHTENING TORQUI 
23 Nm (2.3 m-kg, 17 ft-Ib) 
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9. Install the fork spring, spring seat, collar 
and cap bolt with a new O-ring into the 
inner fork tube. Finger tighten the cap 

bolt. 

nor! 

The fork spring must be installed with the 

smaller pitch side facing upward as shown. 

SMALLER PITCH 

FORK TUBE 

LARGER PITCH 

10. Install the fork into the brackets. Make the 
top of the inner fork tube level with the 
top of the steering crown. 



11. Tighten the pinch bolts at the under 
bracket. Torque the bolt to specification. 

TIGHTENING TORCUE: 

20 Nm (2.0 m-kg, 14 ft-Ib) 

12. Tighten the cap bolt to specification, use 
the special tool, 

TIGHTENING TORQUE: 

20 Nm (2.0 m-kg, 14 ft-Ib) 

1. Fork cap bolt 

13. Tighten the pinch bolt at the steering 
crown. Torque the bolt to specification 

TIGHTENING TORQUE: 
B 20 Nm (2.0 m-kg, 14 ft-1b) 
14. Install the emblem plate onto the under 

bracket. 

15. To install the frant wheel, reverse the 
removal procedure. 

Refer to "FRONT WHEEL” on page 5-1 
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STEERING HEAD 

(20 N 2.0 kg, T FToT 

STEERING STEM BOLT 

RING NUT 

RACE COVER 
—BALL RACE 

—BALL (19 pcs) 

BALL RACE 

BALL RACE 
BALL (19 pes) 

BALL RACE 

STEERING SEAL 

Adjustment 

Refer to “Assembly” for steering head adjust- 
ment procedures. 
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Removal Remove the headlight body bracket secur- 
1. Place the motorcycle on its centerstand. ing bolt and nuts. Remove the meter 
2. Remove the side covers, seat, and fuel assembly and the headlight body bracket. 

tank. 

3. Remove the front wheel and front forks. 
4. Remove the headlight lens unit, and 

disconnect all wiring connectors in the 
headlight shell. 

8. Remove the steering stem bolt, and 
remove the steering crown with the hand- 
lebar together. 

1. Holding screw 

5. Remove the headlight body. 

1. Steering stem balt 

9. Support the steering stem, and remove 
the ring nut. 

6. Disconnect the brake hose from the hose 
clamp. Then remove the wireharness 
guide securing bolts from the lower 
bracket. 

1. Ring nut wrench, 
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10. Remove the bearing cover, top bearing 
race, and all of the balls from the bear- 

ing. Remove the steering stem and lower 

balls, 

| Ball quantity (upper and lower): 19 pcs. 
I 

Inspection 

1. Wash the bearings in solvent. 

2. Inspect the bearings for pitting or other 

damage. Replace the bearings if pitted or 
damaged. Replace the races when the 

balls are replaced 
(Clean and inspect the bearing races. Spin 

the bearings by hand. If the bearings are 

not smooth in their operation, replace 
balls and races. 

g 

o= 
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Assembly 
1. Grease the bearings and races with wheel 

bearing grease. 

(eo 

2. Install the steering stem, balls, and races. 
3. Install the ring nut. Tighten it to approx- 

imately 20 Nm (2.0 m-kg, 14 ft- Ib) and 

loosen it approximately 1/4 turn. 

4. Continue assembly; reverse the disassem- 

bly procedure. 
5. When assembly is complete, check the 

steering stem by turning it from lock to 

lock. If there is any binding or looseness, 
readjust the tightness of the steering 

stem. 

TIGHTENING TORQUE: 

Steering crown pinch bolt: 
20 Nm (2.0 m-kg, 14 ft-Ib) 

Under bracket pinch bolt: 

20 Nm (2.0 m-kg, 14 ft-Ib) 

Steering stem bolt: 
54 Nm (5.4 m-kg, 39 ft-Ib) 



REAR SHOCK ABSORBER 

SPRING RETAINER 
sprung 

DD) 

Removal 

1. Remove the side covers, seat, and fuel 
tank 

2. Remove the T.C.I. unit bracket and rear 
frame securing bolt and nut from each 
muffler bracket. 

3. Remove the cotter pin from the pivot 
shaft, drive out the shock absorber pivot 
shaft, and discannect the shock absorber 
from the swingarm. 

T Pivot shaft 
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Remove the shock absorber mounting 
bolt, lift up the rear of the motorcycle, 
‚and remove the shock absorber from the 
frame by caretully pulling it towards the 
rear of the matorcycle. 

5. Compress the spring and remove the 
spring seats. 

NOTE: 

(0.08-0.12 in) 

I ) 

CAUTION: 

‚Always wear a proper eye protection to 
prevent eye damage from escaping gas 

and/or metal chips. 

Installation and Adjustment 
1. Toinstall the shock absorber in the motor- 

cycle, reverse the removal procedures. 

TIGHTENIG TORQUE: 
Shock absorber mount bolt: 
45 Nm (4.5 m-kg, 32 ft-Ib) 

WARNING: 

‚Always use a new cotter 
shaft. 

on the pivot 

The spring should be compressed as little as 
possible and handled with special care. 

6. Remove the spring, spring guide, spring 
adjuster, and damper sub-assemblies from 
the shock absorber. 

Inspection 

Visually inspect the shock absorber for oil leaks. 
If you notice any signs of an oil leak, replace 
the entire shock absorber. 

Notes on Disposal 
Gas pressure must ke released before dispos- 
ing of the shock abscrber. To do so, drilla2-3 
mm (0.08 0.12 in) nole through the cylinder 
wall at a point 10~ 15 mm (0.4~ 0.6 in) above 
the bottom of the cylinder. 

2. Turn the adjuster to the standard setting 
(the setting with the slot). 

I Ha 
Adusting T ie position 61 2 

1. Suffer 2. Softer 
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SWINGARM 

PIVOT SHAFT 
BE 75 m . ER] 

L 

THRUST WASHER — 

APPLY LITHIUM BASE GREASE 

© (Sim 06 m kg, 4571 
- 

BEARING 

THRUST WASHER 

cover 

Free Play Inspection 
1. Remove the rear wheel and the shock ab- 

sorber pivot shaft. Grasp the swingarm 
and try to move it from side to side as 
shown. There should be no noticeable 

side play. 

The swingarm is mounted on needie bear- 
ings. Move the swingarm up and down 
as shown. The swingarm should move 
smoothly, without tightness, binding, or 
rough spots that could indicate damag- 
ed bearings. 
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Removal 

1. Remove the rear wheel, seat, side covers, 
and fuel tank. 

2. Remove the final gear assembly and the 
dirve shaft from the swingarm. 

3. Loosen the muffler clamp bolts. 
4. Remove the passenger footrests and the 

muffler, 

5. Remove the brake rod from the brake 
arm. 

Remove the nuts and bolts shown in the 
photograph, and remove the front right- 

side footrest and the right-side muffler 

bracket. 

Be sure to disconnect the brake switch rod 

from the brake pedal return spring before com- 
pletly removing the right-side muffler bracket 

rom the frame. 

IS 
"Brake switch rod 

Remove the cotter pin from the swing- 
arm, drive out the shock absorber pivot 
shaft, and disconnect the shock absorber 
from the swingarm. 

8. Remove the swingarm pivot bolt, and 
remove the swingarm. 

N 4 

\ 

Inspection and Lubrication 

1. Remove the bearing caps. Inspect the 
bearings for pitting or other damage. 
Make sure that the bearings roll freely. If 
a bearing is damaged, it should be 
replaced. 

ARPLY LITHIUM | 
BASE GREASE 

2. Thrusı washer| 3 Bearng 



NOTE: 

When installing new bearings, grease them 

liberally with lithium-base, waterproof wheel- 

bearing grease. 

2. If the inner seals of the bearing caps are 
damaged, replace the bearing caps. 

3. Examine the rubber boot for damage. 

Replace it if it's damagod 

Measure the length of the bushing (A), 
the thickness of each thrust washer (Bı 
and B;}, and the length of the swingarm 

mounting bracket (C) in the lower frame 

member. 

Calculate the swingarm side clearance by 
using the formula given below: 

Side clearance = A~ (B; +B;+C) 
If the side clearance is not within 

specification, adjust the clearance by in- 
stalling a nevs thrust washer(s) of ap- 
propriate thickness. Recheck the side 

clearance. 

Swingarm side clearance: 1 
0.1~0.3 mm (0.004~0.012 in) | 

Assembly 

1. Assemble the swingarm by reversing the 
removal procedures. Use a new lock 

washer, and torque the swingarm pivot 
bolt to specification. 

TIGHTENING TORQUE: 
75 Nm(7.5 m- kg, 54 ft - Ib) 

WARNING 

Always use with a new cotter pin 

pivot shaft. 
the 

CABLES AND FITTINGS 
Cable Maintenance 

NOTE: 

See "MAINTENANCE AND LUBRICATION" 
interval charts. Cable maintenance is primari 
Iy concerned with preventing deterioration and 

Providing proper lubrication to allow the cable 
to move freely within its housing. Cable 

removal is straight forward and uncomplicated. 
Removal is not discussed within this section. 

WARNING 

‚Cable routing is very important. For details 
of cable routing, see the “CABLE 

ROUTING” at the end of this manual. Im- 
properly routed or adjusted cables may 

make the motorcycle unsafe for operation. 

1. Remove the cable. 

2. Check for free movement of the cable 

within its housing. If movement is 
obstructed, check for frayed strands or 
kinking of the cable. If damage is evident, 

replace the cable. 
To lubricate the cable, hold it in a vertical 
Position. Apply lubricant to the uppermost 

end of the cable. Leave it in the vertical 
Position until the lubricant appears at the 

bottom. Allow any excess to drain, and 
reinstall the cable, 



NOTE: 

Choice of a lubricant depends upon conditions 
‚and preferences. However, a semidrying chain 

and cable lubricant will perform adequately 
under most conditions. 

Throttle Maintenance 

1. Remove the philips head screws from the 

throttle housing assembly and separate 

the two halves of housing 
2. Disconnect the sable end from the throt- 

tle grip assembiy, and remove the grip 

assembly. 
3. Wash all parts in a mild solvent, and check 

all contact surfaces for burrs or other 
damage. (Also ciean and inspect the right- 

hand end of the hadlebar.) 

4. Lubricate all contact surfaces with a light 
(coat oflithium-base grease and reassem- 

bie. 

NOTE: 

Tighten the housing screws evenly to maintain 

an even gap between the two halves. 

5. Check for smooth throttle operation and 
quick spring return. Make certain that the 

housing does nat rotate on the handlebar. 
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Troubleshooting 

The following conditions may indicate damaged shaft drive components: 

Symptoms Possible Damaged Areas 

A pronounced hesitation or 

“jerky” movement during accel- A. Damage to bearings. 
eration, deceleration, or sus- 
tained speed. (This must not be B. Improper gear lash. 
confused with engine surging or 

transmission characteristics.) C. Gear tooth damage. 

2. A’rolling rumble” noticeable at 
low speed; a high-pitched whine; 
a”’clunk” from a shaft drive 

‚component or area. 

3. Alocked-up condition of the D. Broken drive-shaft. 
shaft drive mechanism; no power 
transmitted from engine to rear E. Broken gear teeth. 
wheel. 

F._ Seizure due to lack of lubrication. 

G. Small foreign object lodged between 
| moving parts. 

NOTE: 

Damage areas A, B, and C above may be extremely difficult to diagnose. The symptoms are quite 
subtle and difficult to distinguish from normal motorcycle operating noise. If there is reason to believe 
these components are damaged, remove the components for specific inspection 

Inspection notes: 

1 During coasting, accelerating, or decel- 

erating, the “rolling rumble” will increase 
with rear wheel speed, not engine or 

3. A slight “thunk” must be distinguished 
from normal motoreycle operation. It will 
be most noticeable at low speed and 

could indicate broken gear teeth. 
transmission gear speeds. However, such 

noise may also be due to damaged wheel 

bearings. 

2. Noise that varies with acceleration and de- 
celeration: following incorrect reassembly, 
a condition of toc-Jittie gear lash may pro- 

duce a whine during deceleration. 

CAUTION: 

WARNING: 

If broken gear teeth are suspected, stop 
g immediately. This condition could 

lead to locking-up of the shaft drive 
assembly and result in harm to a rider. 

Too-little gear lash is extremely destruc- 
tiveto the gear teeth. If a test ride follow- 

ing reassembly indicates this condi 
stop riding immediately to minimize 

damage to the gears. 
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4. Troubleshooting chart 

Where basic conditions “1” and “2” 

‚above exist, consider the following chart: 

Elevate and spin front wheel. 

Feel for wheel bearing damage. 

Yes Replace wheel bearing. 
[T | (See Chapter 5 “Front Wheel”) 

No 

Check rear wheel. 

Feel for bearing damage. 

Yes 

No Rear wheel bearings and shaft drive 
bearings probably not damaged. 

Repeat test or remove individual 
components. 

Remove rear wheel. Check for 

wheel bearing damage. 

No 

Remove drive shaft components. 

5. Oil leak inspection 
if a shaft drive component is suspected 
of Ieaking oil, first thoroughly clean the 
entire motorcycle. The apparent location 
of an oil leak on a dusty motorcycle may 

be misleading. Dry the motorcycle and 
apply a leak-localizing compound or a dry- 

powder spray that will limit the flow of any 
leaking oil. Operate the motorcycle 
prepared in this way for the distance 

Yes Replace rear wheel bearing. 
(See “Rear Wheel” section in this 
chapter.) 

There are the possibilities that a compo- 

nent housing may have been damaged by 

road debris or an accident, or a gasket or 
a seal may be cracked or broken. 

However, on a new or nearly new motor- 

cycle, an apparent oil leak may be the 
result of a rust-preventive coating or ex- 

cessive assembly lubrication of the seals. 
‚Always clean the motorcycle and recheck 

the suspected location of any apparent 

necessary to locate precisely the leak. leakage. 

oRING BEARING 

o SEAL 

— S 

oIL SEAL 

BEARING 
ORING 
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6. Checking drained oil wover 

Whenever a problem is suspected in either The bolt should not be over tightened, finger 
the middle or final gear assemblies, drain tight is sufficient. 
and inspect the oil. Metal particles on the 

drain plug or in the oil could indicate a 
bearing seizure or other problem. 

However, a small amount of metal par- 
ticles in the oil is normal. 

1.5 mm (0.06 in) 

Final Gear Removal 

1. Remove the rear axle and the rear wheel 

(see “REAR WHEEL” section in this | 
Chapter), 100 mm (398 I — 

2. Remove the four nuts and one bolt 

holding the final drive unit to the 
swingarm, 4. Install the final gear lash measurement 

tool on the drive shaft. 

3. Remove the final gear assembly. 
4. Remove the drive shaft, coupling joint, 

spring, and rubber boots from the final- 
drive-shaft. 

5. Mount a dial gauge against the lash 
measurement tool at the scribed mark. 

> 

6. Gently rotate the measurement tool back 
Gear Lash Check and Adjustment and forth. Note the lash measurement on 

1. Remove the drain plug from the final gear the dial gauge. 
cose and drain the oil. 

2. Secure the gear case in a vise or other Final gear lash: 

support 0.1-0.2 mm (0.004 - 0.008 in) 
3. Install a specified size of bolt (as shown) —_— 

into the drain plug hole. Finger-tighten the 

bolt until it holds the ring gear. 
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7. If the gear lash exceeds the specified 
limits, adjust as follows: 

® Toreduce gear lash, increase the ring gear 

shim 
* Toincrease gear lash, reduce the ring gear 

shim. 

sum 

« Ifitis necessary to increase the ring gear 

shim by more than 0.1 mm (0.004 in), 
reduce the thrust washer thickness by 0.1 

mm (0.004 in) far each 0.1 mm (0.004 in) 
of ring-gear-shim increase. If it is neces- 

sary to reduce the shim by more than 0.1 

mm (0.004 in), reverse the above 
procedure. 

Final Gear Disassembly 

1. Remove the rear hub oil seal. 
2. Remove the nuts and bolts holding the 

bearing housing. 
3. Remove the ring gear assembly and thrust 

washer from the final gear case. 

1. Rear hub oil seal 

4. Remove the final-drive-shaft-bearing re- 
tainer with the final-drive-shaft-bearing- 
retainer wrench. Remove the final drive 
shaft from the final gear case. 

CAUTION: 

The final-drive-shaft-bearing-retainer nut 
has left-hand threads. Turn the retainer nut 
elockwise to loosen it. 

5. Remove the guide collar, oil seal, and 
roller bearing from the main housing by 
using an appropriate press tool and a 

press. Use the appropriate supports for 
the main housing during this operation. 
The roller bearing may be reused if un- 
damaged. Do not reuse the oil seal. 

GUIDE COLLAR [PRESS TooL 

ROLLER BEARING 



Final-drive-shaft roller bearing; removal of 
this bearing is difficult and seldom 
necessary. Heat the bare housing to 
150°C (302°F). Use an appropriately 
shaped punch to remove the roller bear- 
ing outer race. Remove the inner race 
from the final drive shaft. 

FINAL-DRIVE-SHAFT ROLLER BEARING 

2R 

Final Gear Assembly 
1. Install the new rear final-drive-shaft roller 

bearing. Heat the bare bearing to 150°C 
(302°F), and use an appropriate adapter 
t0 install the roller bearing outer race. In- 
stall the inner race onto the final drive 
shaft. 

2. Using an appropriate press tool and a SHIM THICKNESS "0" 
press, install the guide collar, new oil seal, 
and roller bearing into the main housing B 
in that order. 

NOTE: —— 

PRESS TOOL 

ww 

BEARING OUTER RACE 

3. Final drive/ring gear positioning. 

nori 

When any of the following parts are replaced, 
‚gear positioning is necessary: 

° Final gear case 

® Ring gear bearing housing 
® Bearingis) 

The removed roller bearing can be used if un- 
damaged; however, we recommend replace- 
ment with a new one. 

PRESS TOOL 
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SHIM THICKNESS "A" 

a. The shim thickness A” necessary for the 
final-drive-shaft gear positioning can be 
calculated from the information found on 
the final gear case and on the drive gear 
end. 



To find shim thickness "A" use the 
following formula: 

A=a-b 

Where: 

a = a numeral (usually a decimal 
number) on the gear is either added 

10 or subtracted from 80. 

a numeral on the gear case (i.e, 

79.50). 

Example: 

If the final-drive-shaft gear is marked 
"401"...."2” is 80.01 

If the gear case is marked “79.50” "b" is 
79.50 

A = 80.01-79.50 
A =051 

‚Then the necessary shim thickness is 0.51 
mm (0.020 in) 

Shim sizes are supplied in the following 
thicknesses: 
0.15 mm (0.006 in), 0.30 mm (0.012 in), 

0.40 mm (0.016 in), 0.50 mm (0.020 in), 
0.60 mm (0.024 in) 

Because the shims can only be selected 
in 0.05 mm (0.0020 in} increments, round 
off the hundredths digit and select the ap- 
propriate shim(s). 

Hundredths Round value 
012 0 
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8,9 10 

In the example above, the calculated shim 
thickness is 0.51 mm (0.0200 in). The 
(chart instructs you, however, to round off 
the 110.0. Thus you should use a 0.50 mm 
(0.020 in) shim 

. The shim thickness "B” necessary for the 
ring gear positioning can be calculated 
from the information found on the final 
gear case, ring gear, and bearing. 

To find shim thickness “B” use the follow- 
ing formula: 
B = c+d-(e+f) 

Where: 

© = the numeral on the gear case (i.e. 
45.51) 

[ . 
o 

d = anumeral on the outside of the ring 
gear bearing housing (i.e. 1.35) 



NOTE: 

e = a numeral (usually a decimal 

number) on the inside of the ring 
gear either added to or subtracted 
from 35.40. 

f = a bearing thickness (considered 
constant), 

Bearing thickness " 
11.00 mm (0.43 in) 77 
Example: 
* If the gear case is marked "45.51" ... 

"6" is 45.51 
* If the ring gear bearing housing is mark- 

ed "1.35" ... "d" is 1.35 
If the ring gear is marked “05” or 
"0.08" "e" i5 35.40- 0.05 = 35.35 

© s 11.00 

B =ctd—(e+]) 
B = 45.51 +1.35- (35.35+11.00) 
B = 46.86-46.85 
B = 051 

Then the necessary shim thickness is 0.50 
mm (0.020 in) 

Shim size are supplied in the following 
thickness: 

0.25 mm (0.010 in), 0.30 mm (0.012 in), 
0.35 mm (0.014 in), 0.40 mm (0.016 in), 
0.45 mm (0.018 in), 0.50 mm (0.020 in) 

Use the chart for the final-drive-shaft shim to. 
select the ring gear shim size. 

4. Install the fial-drive-shaft gear with the 
proper size shim(s), and secure it with the 

bearing retainer nut. Use the final-drive- 
shaft-bearing-retainer wrench. 
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NOTE: 

The bearing retainer nut has left-hand threads; 
turn the nut counterclockwise to tighten it 

TIGHTENING TORQUE: 

110 Nm (11 m-kg, 80 ft-Ib) 

ST 

Install the ring gear assembly without the 
thrust washer. Adjust the gear lash (refer 
10 "Gear Lash Check And Adjustment”) 
Place four pieces of Plastigage® between 
the originally fitted thrust washer and the 
ring gear. 

Install the gear case onto the ring gear 
assembly, and tighten the nuts and bolts 

the specified torque. 

TIGHTENING TORQUE: 

Bolt/Nut: 23 Nm (2.3 m-kg, 17 ft-Ib) 

NOTE: 

Do not turn the drive pinion/ring gear when 
measuring clearance with Plastigag 



8. Remove the ring gear assembly and deter- 
mine the clearance by measuring the 

width of the flattened Plastigage® 

Ring gear thrust clearance: 
0.1-0.2 mm (0.004 - 0.008 in) 

9. If the clearance exceeds the specified 
value, replace the thrust washer to obtain 
the proper clearance. 

DRIVE SHAFT 

SPRING, 

COUPLING JOINT, 
CIRCUP, 

RUBBER BOOT 

DRIVE SHAFT 

\ 
[ @2 i Kan 

Removal 

1. Remove the rear wheel. See "REAR 

WHEEL” in this chapter. 

2. Remove the final gear case assembly. 

3. Remove the drive shaft. See "SWING- 
ARM” in this chapter. 

Inspection 

1. Drive shaft 

Inspect the shaft splines for wear and/or 
damage. If wear is excessive, replace the 

drive shaft. 

NOTE: BEE 
When installing the drive shaft, lubricate the 
splines with molybdenum disulfide grease. 
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2. Coupling joint 

Inspect the joint splines for wear and/or 
damage. If wear is excessive, replace the 

coupling joint. 

) 
3. Rubber boots 

Examine the rubber boot for damage. 
Replace it if it's damaged. 

1. Rubber baot 2. Girlie 

Installation 

When installing the drive shaft, reverse the 

removal procedure. Note the following points: 
* Lubricate the shaft splines with molybde- 

num disulfide grease. 
* _ Torque the final gear case nuts and bolts 

to specification. 

TIGHTENING TORQUE 
Bolts/Nuts: 43 Nm (4.3 m-kg, 31 ft-Ib) 
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ELECTRIC STARTING SYSTEM 

This circuit diagram shows the starter circuit in the wiring diagram. 

ENGINE STOP SWITCH {R.H.) 

STARTER RELAY (R.H.) 

FUSE BOX 

NEUTRAL SWITCH 
STARTER MOTOR STARTING CIRCUIT 

EUT-OFF RELAY 
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STARTING CIRCUIT 
CUT-OFF SYSTEM 

The starting circuit cut-off system is employed. 
Hence, the following description. 

Starting Circuit Operation 
The starting circuit on this model consists of 
the starter motor, starter relay, and the star- 
ting circuit cut-off relay. If the engine stop 
switch and the main switch are both on, the 
starter motor can operate only 

The transmission is in neutral 
{the neutral switch is on). 

or if 

The clutch lever is pulled to. 
the handlebar (the clutch switch is on) 
and the sidestand is up (the sidestand 
switch is on.) 

The starting circuit cut-off relay prevents the 
starter from operating when neither of these 
‚conditions has been met. In this instance, the 
starting circuit cut-off relay is off so current 
‚cannot reach the starter motor. 

When one or both of the above conditions have 
been met, however, the starting circuit cut-off 
relay is on, and the engine can be started by 
Pressing the starter switch. 

& 

Maın 
Fuse 

To maın 
r SWITCH 

3 

BATTERY 

STARTING CIRCUIT CUT-OFF 
RELAY 

FROM SIDESTAND RELAY 

STARTER RELAY 

I 
STARTER 
swirch ¥ 

STARTER 
MOTOR 

¥ 

SIDESTAND 
SWITCH 

=— WHEN THE TRANSMISSION IS IN NEUTRAL 

__ WHEN THE CLUTCH LEVER IS PULLED TO 
THE HANDLEBAR AND THE SIDESTAND IS UP. 
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STARTER MOTOR 

IDLE GEAR #2 

[20 N 20 m kg, 47 T] 

River 

WASHER 

IDLE GEAR#1 

IDLE GEAR SHAFT 

WASHER 

sRUSH 
WEAR LIMIT: 
mm (0.192 in) 

Removal If not, sorape the mica to proper fimits 
1. See Chapter 3. "ENGINE DISASSEM- with an appropriately shaped tool. 

BLY.” hacksaw blade can be ground to fit.) 

Inspection and Repair NotE: 

1. Check the outer surface of the com- The mica insulation of the commutator must 
mutator. Ifits surface is dirty, elean it with be undercut to ensure proper operation of 
#600 grit sandpaper. commutator. 
The mica insulation between the com- 

mutator segments should be 1.6- 1.1 mm 
(0.06- 0.04 in) below the segment level. 

64 



3. Commutator diameter 

6. Check the brush spring pressure. Com- 

Commutator dia limit: 27 mm (1.06 in) pare it with a new spring. Replace the old 
L spring if it is weak. 

3. The armature ccil should be checked f I ——) mature ccil should be checked for Bruah spring pressure: 
tinuity. U k continuity. Use a pocket tester. 800-520 5 (28 216.- 18.240 02) 

STARTER RELAY 
Inspection 

1. Remove the right sidecover. 

T Contmuiy check 2. Amatıre <ol 
3. Good condition 4. Replace armature 

4. Check the bearing and bushing for 
damage. If either is damaged, the starter 
motor must be replaced. 

1. Starter relay 

2. Disconnect the starter cables at the relay. 
3. Connect the pocket tester leads to the 

relay terminals (ohms x 1 scale). 

4. Turn the ignition to the “ON” position and 

the engine stop switch to “RUN”. 
5. Push the starter button. The starter relay 

should click once, and the scale on the 

tester should read zero. If it does not read 
zero, the relay must be replaced. 

1. Bearing 2. Bushing 

5. Check the brush length. Replace the 
brush if it's at or near its li 

Minimum brush length: 

5.0 mm (0.197 in) 



6. If the relay does not click, check the leads 

from the starter button and from the star- 

ting cireuit cut-off relay (red/white, 
blue/white). Turn the ignition off. Use the 

scale (ohmsx1) on the tester. The 
resistance between these wires should be 

no more than 3.4 ohms. If there is more 

resistance, the relay should be replaced. 
750. 410% at 20°C (68°F) 

1. Starting circuit eut-off relay 2. Sidestand relay 

3. Check the resistance of the relay coil win- 

dings with the pocket tester. If the 

resistance is not within specification, 
replace the relay. 

Starting circuit cut-off relay resistance: 

Sidestand relay resistance: 
3.40+10% at 20°C (68°F) 
(Blue/white — Red/white) 

STARTING CIRCUIT 
CUT-OFF RELAY 

Inspection 

1. Remove the left side cover. 
2. Remove the starting circuit cut-off relay 

from the rubber clamp, and disconnect 

the connector. 
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ES 
4. Check the relay function with a 12 volt 

battery and the pocket tester. Connect the 

leads as shown in the illustration. If the 
resistance readings do not equal those 

shown in the illustration, replace the relay. 

STARTING CIRCUIT 
CUT-OFF RELAY 

® 

T. Wien the battery s connected 
2. When tha battery is disconnected 
3. 12 volt battery 



5. Check the diode in the starting circuit cut- 
off relay with the pocket tester as shown 
in the illustration. Replace the relay if the 
diode is damaged. 

STARTING CIRCUIT 
CUT-OFF RELAY 

NOTE: 

Only the Yamaha Pocket Tester will give a 9.52 
reading when testing continuity. The particular 
(characteristics of other sesters will vary the con- 
tinuity test readings. 
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CHARGING SYSTEM 

This circuit diagram shows the charging circuit in the wiring diagram. 
MAIN SWITCH 

BATTERY (R.H.) 

FUSE BOX 

RECTIFIER/REGULATOR 

A.C. MAGNETO 
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AC GENERATOR AND 
VOLTAGE REGULATOR 

Inspection 

1. Remove the right side cover and connect 
the pocket tester leads to the battery 
terminals. 

Start the engine. 
3. Accelerate the engine to approximately 

5,000 r/min or more, and check the 
generator voltage. 

N
 

Generator voltage: 
14- 15V at 5,000 r/min 

If the indicated voltage cannot be reach- 
ed, check all connections. If the connec- 
tions are all good, check the battery, 
stator coll, and the regulator/rectifier. If 
both the battery and stator coil are in 
working order, the regulator is defective 
and should be replaced. 

CAUTION: 

Stator Coil Inspection 

1. Remove the left sidecover. 
2. Disconnect the stator coil leads from the 

rectifier/regulator, and connect the 
pocket tester as shown. If the resistance 
does not equal the specified value, the 
stator coil is defective and should be 

replaced 

Stator coil resistance: (All) 
0.42:£10% of 20°C (68°F) 
(White-White) 

Never disconnect the wires from the bat- 
tery while the generator is operating. Ifthe 
battery is disconnected, the voltage across 
the generator terminals will increase and 
damage the semi-conductors. 

Battery Inspection 

1. Check the battery terminals and couplers. 
They should be tight. 

2. Measure the specific gravity of the bat- 
tery. If it is less than 1.260, remove and 
(charge the battery, until the specific gravi- 
ty is greater than 1.260. 

3. If the resistance in each coil is correct, 
check the stator for a short to ground 
Connect one lead of the ohmmeter to a 
white lead, the other lead to ground. With 
the selector knob set at x 19, the reading 
should be infinity (oo). If it is not, the 
stator is defective and should be replaced. 



Checking the Silicon Rectifier 

1. Check the silicon rectifier as specified us- 
ing the pocket tester. 

4. RED grown RECTIFIER T 

a. WHITE | 
CHEAEN h 

b. WHITE + 
5:10:10, 1 

. WHITE i | 

| ie neautaTon 

o BLACK 

T Fock 

Cnecking. konnen Bienen | o element | () Shorted) | opener o horted) | openedl 

@ s 0] © 3 
o, la = o = 

“le o] o * 
o, v @ x| o = 

o “le o] o x 
el a < o x 

o i e (0] © x 
\ T 3 to x 

ie jo, © x 
> I: IT Ei 

c [ e ]o| © Ei 
o CHEN =] 

: Continuty 
x: Discontinuity 1 
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2. If any element is broken, replace the en- 
tire unit. 

CAUTION: 

The silicon rectifier can be damaged if sub- 
jected to overcharging. Special care 
should be taken to avoid a short circuit 
and/or incorrect connection of the 
Positive and negative leads at the battery. 
Never connect the re: ier directly to the 
battery to make a continuity check. 



IGNITION SYSTEM 

This circuit diagram shows the ignition circuit in the wiring diagram 
CLUTCH SWITCH 

SIDESTAND SWITCH 
T.C.. UNIT 

SIDESTAND RELAY 
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Description 

This model is equipped with a battery operated, 
fully transistorized, breakerless ignition system. 

By using magnetic pickup coils, the need for 
‚contact breaker points is eliminated. This adds 
to the dependability of the system by 

eliminating frequent cleaning and adjustment 
of points and ignition timing. The TCI (Tran- 

sistor Control Ignition) unit incorporates an 

automatic advance circuit controlled by signals 
‚generated by the pickup coll. This adds to the 

dependability of the system by eliminating the 
mechanical advancer. This TCI system consists 
of two units: a pickup unit and an ignitor unit. 

nori 

‚The ignition circuit can be operated only when 

the sidestand is up (the sidestand switch is on) 

or the transmission is in neutral. 

Operation 

The TCI functions on the same principle as a 
‚conventional DC ignition system with the ex- 

n of using magnetic pickup coils and a 

transistor control box ITCI) in place of contact 

breaker points. 
1. Pickup unit 

The pickup unit consists of two pickup 
coils and a flywheel mounted onto the 
crankshaft. When the projection on the 

flywheel passes a pickup coil, a signal is 

‚generated and transmitted to the ignitor 

unit. The width of the projection on the 
flywheel determires the ignition advance. 
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Ignitor unit 

This unit controls wave form, duty con- 

trol, switching, electronic ignition ad- 
vance, etc. The duty control circuit 
reduces electrical consumption by con- 

trolling the duration of the primary ig 
tion current. 

The ignitor unit also has a protective cir- 

cuit for the ignition coil. If the ignition 
switch is on and the crankshaft is not tur- 

ing, the protective circuit interrupts the 

current flow to the primary coil after a few 
seconds. When the crankshaft is turning, 
however, the ignitor unit sends current 10 
the primary coil. 

1. TCI Unit 

Sidestand Relay Operation 

The sidestand relay operates by shorting the 
TCI control current. When the sidestand is 
down, the sidestand relay is closed, and the 

TCI control current is grounded through the 
sidestand relay. Thus, the engine will not run 

with the sidestand down unless the transmis- 

soon is in neutral. 

TCI CONTROL CURRENT FROM ENGINE STOP 
FROM TCI UNIT SWITCH 

SIDESTAND RELAY 
Bw 2 RwW 

FROM NEUTRAL LIGHT 

SIDESTAND| 
Swircı 

=_WHEN THE SIDESTAND IS UP 
WHEN THE TRANSMISSION IS IN NEUTRAL 

ZITAND THE SIDESTAND IS DOWN 



Troubleshooting 
The entire ignition system can be checked for 
misfire and weak spark by using the Electro 
Tester. If the ignition system will fire across a 
specified gap, the entire ignition system is 
‚good. Ifit will not fire across the gap, proceed 
with the individual component tests until the 
source of the problem is located. 

1. Warm up the engine thoroughly so all 
electrical components are at operating 
temperature. 

2. Stop the engine, and connect the tester 
as shown 

userno Testen SPARK PLUG WIRE 

\ 1 

°o® 
® 
© h 

o 

3. Start the engine, and increase the spark 
gap until misfire occurs. (Test at various 
r/min between idie and red line.) 

Minimum spark gep: 6 mm (0.24 in) 

(Check entire iantion [Poor comnsenen|___Corect 

{ 

Cnock battery for Hs Fechargn 
voltage and tom vorge, | battan, 
specifc gravity 

specic graviy 

Check fuse and 
ook connection] 

Correct conner- 
fuse connections von or roplace, 

Mt | vory 

x 

ok resistance of. ng” Replace igntion rn co pmany | Wine man | Gore Wi ont Primary | cpacifsd and secondary) 
Primary: 270415% 
ar 20°C (68°F) 
Secondary: 85 KR 
15% at 20°C (68°F) 

ok 

| 
Check pickup coils | her nam 
for resstance specified 
Pickup co: 15604 
10% at 20°C (68°F) 

1 
ax 

CAUTION: Team iy, 
Do not run the engine in neutral above 
6,000 r/min for more than 1 or 2 seconds. 

If the ignition system becomes inoperative or 

if the engine misfires at the minimum spark gap 
or at a smaller gap, there is a problem in the 
ignition system. Follow the troubleshooting 

chart until the source of the problem is located. 
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Replace pickup 
col assembiy 



Ignition spark gap test 

1. Remove the engine-mounting-bracket- 
(covers and disconnect the ignition coil 
leads from the wiring harness and from 
the spark plugs. 

2. Connect the Electro Tester as shown. 

ORANGE it 

BATTERY 

C 

1GNITION COIL 

3. Connect a fully charged battery to the 
tester. 

4. Turn on the spark gap switch, and in- 
crease the gap 10 maximum unless misfire 
occurs first. 

Minimum spark gap: 6 mm (0.24 in) 

PRIMARY COIL CHECK 

'SECONDARY COIL CHECK 

8.5KQ 

Sie 
BR | 

1GNITION coll 

Direct current resistance test. 

Use the pocket tester to determine resistance 
and continuity of primary and secondary coil 
windings. 

Standard value: 
Primary coil resistance: 

2.70415% at 20°C (68°F) 
Secondary coil resistance: 

8.5 K0+15% at 20°C (68°F) 
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Pickup coil 
1. Remove the left sidecover. 

Disconnect the pickup coil connector 
from the TCI unit. 



Check the resistance of the pickup coil 
windings with the pocket tester. If the 
resistance is not within specification, 
replace the pickup coil assembly. 

- Er 
& BROWN muye] 

Y losten eo 

| Pickup oil resistance: 
15504 10% at 20°C (68°F) 
(Red — Blue, Green — Brown) 

Spark plug 

The life of a spark plug and its coloring vary 
according to the habits of the rider. At each 
periodic inspection, replace burned or fouled 
plugs with new ones of the specified type. It 
is actually economical to install new plugs often 
since it will tend to keep the engine in good 
condition and prevent excessive fuel 
consumption 

1. Inspect and clean the spark plug every 
4,000 km (2,509 mi), and replace after in- 
itial 13,000 km (8,000 mi) 

Clean the electrodes of carbon, and ad- 
just the electrode gap to the specification. 
Be sure to use the proper reach, type, and 
electrode gap plugls) as a replacement to 

avoid overheating, fouling, or piston 
damage. 

Type: 

BP7ES (NGK) or W22EP-U 
(NIPPONDENSO) 

Electrode gap: 
0.7-0.8 mm (0.028 - 0.031 in) 

Tightening torque: 

20 Nm (2.0 m-kg, 14 ft-Ib) 

615 

Sidestand relay 

1. Remove the left sidecover. 

2. Remove the sidestand relay from the rub- 
ber clamp and disconnect the connector. 

3. Check the resistance of the relay coil win- 
dings with the pocket tester. If the 
resistance is not within specification, 
replace the relay. 

Sidestand relay resistance: 
1000 410% at 20°C (68°F) 

SIDESTAND RELAY 

4. Check the relay contact breaker points 
with the pocket tester and a 12 volt bat- 
tery. Connect the leads as shown in the 
illustration. If the resistance readings do 
not equal those shown in the illustration, 
replace the relay. 



eLue L-e- +9 

T When ne battery is connected 1 = 1 
2. When the battery is alssonnected I--) 
3. 12 vol battery 

Sidestand switch 
1. Remove the left sidecover. 

2. Disconnect the connector from the wir- 

Connect the pocket tester leads as 
shown, and set the tester selector to 
ohmx 1. When the sidestand is up, the 

tester should read zero ohms. When the 
sidestand is down, the tester should read 
infinity, 

1. Sidostand 1 down () 2. Sidostand up 11 
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LIGHTING SYSTEM 

This circuit diagram shows only the lighting circuit in the wiring diagram. 

STARTER SWITCH (R.H.) 
MAIN SWITCH 

IcEnse HeADucHT DiMmeR switch „uesner ueger 

BATTERY (R.H.) 

FUSE BOX 
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hting Tests and Checks 

The battery provides power for operation of the 

headlight, taillight, license light, and meter 

lights. If none of the above operates, always 
check battery voltage before proceeding fur- 

ther. Low battery voltage indicates either a faul- 

ty battery, low battery electrolyte, or a defec- 
tive charging system. See CHARGING 

SYSTEM for checks of the battery and charg- 
ing system. Also check fuse condition. Replace 

any “open” fuses. There are individual fuses 
for various circuits (see the complete circuit 

diagram) 

HEADLIGHT DOES NOT 
COME ON WHEN ENGINE 
IS RUNNING 

Check for battery voltage (12V) 

otapr oK 

(Check for battery voltage 
(12V) on red/yellow 
to starter switch connector 

Voltage OK 

Check for battery voltage 
(12V) on blue/black lead 
at dimmer switch connector 

vorge oK 

(Check for battery voltage at 

dimmer switch terminal 
HIGH....Yellow lead 

LOW....Green lead 

Voltage OK 
i 

Check for battery voltage at 
headlight high beam or low 

beam terminal 

HIGH....Yellow lead 

LOW....Green lead 

\/olta?e oK 

Poor ground or poor 

‚connection of headlight 

wiring 

No voltage or 
on brown lead to fuse “HEAD” ————e| connectors or wiring eircuit 

No voltage 

No voltage 

No voltage 

No voltage 

1. Headlight check. 

NOTE: 

When the main switch is turned “ON” the 

headlight, meter light, tailight, and license light 
come on. But when the starter switch is 

depressed, the headlight and meter light come 

off. 

NOTE: 

Check the headlight bulb first before perform- 
ing the following check. 

Check the main switch, 

Check fuse "HEAD" 
or wiring circuit 

Starter switch defective or 
wiring circuit 

Dimmer switch defective 

‚An open or poor connection 
between headlight and 

dimmer switch connector 



Taillight and license light does not work: 

‚Check the bulb. 

Check for 12V on the blue lead. 
Check for ground on black lead to 

tail/brake light and/or license light 
assembly. 
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SIGNAL SYSTEM 

Ei 

Circuit diagram shows only the signal circuit in the wiring diagram. 
MAIN SWITCH 

INDICATOR LIGHT 
FRONT BRAKE SWITCH (R.H, 

FLASHER LIGHT BATTERY (RH.) 
HORN switch 

FLASHER RELAY 
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FLASHER 
NEUTRAL swiren CANCELLING UNIT 

FUSE BOX 

FLASHER RELA v 
FLASHER LIGHT 

BRAKE LIGHT 



Signal System Tests and Check 
‚The battery provides power for operation of the 
horn, brake light, indicator lights, and flasher 
light. If none of the above operates, always 
check the battery voltage before proceeding 
further. Low battery voltage indicates either a 
faulty battery, low battery electrolyte, or a 
defective charging system. See page 6-8 
CHARGING SYSTEM for checks of the bat- 
tery and charging system. Also check the fuse 
condition. Replace any “open” fuses. There are 
individual fuses for various circuits (see the 
complete circuit diagram). 

Horn does not work: 

1. Check for 12V on the brown wire to the 
horn. 

2. Check for good grounding of the horn 
{pink wire) when the horn button is 
pressed. 

Brake light does not work: 
1. Check the bulb. 
2. Check for 12V on the yellow wire to the 

brake light with brake pedal depressed. 
‚Check for 12V on the brown wire to each 
brake light switch (front brake and rear 
brake switches). 

Flasher light(s) do nct work: 
1. Check the bulb. 

2. Right circuit: 
a. Check for 12V on the dark green 

the light. 
Check for ground on the black wire to the 
light assembly. 

Left circuit: 
a. Check for 12V on the dark brown wire to 

the light. 

. Check for ground on the black wire to the 
light assembly. 

Right and left circuits do not work: 
. Check for 12V on the brown/white wire 

to the flasher switch on the left handlebar. 
. Check for 12V on the brown wire to the 

flasher relay. 

. Replace the flasher relay. 
. Replace the flasher switch. 

Check the self-cancelling unit. (Refer to 
Flasher Self-Cancelling Unit.) 

3. 
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The neutral light does not work: 
1. Check the bulb. 

2. Check for 12V on the sky blue wire to the 
neutral switch. 

3. Replace the neutral switch. 

Oil level warning light does not work: 
1. Connect the oil level switch (black/red 

wire) to ground. If the light comes on, 
check for proper oil level. 
If the oil level is correct, replace the oil 
level switch, 

Flasher Cancelling Unit 

The cancelling unit turns off the flashers. 
Generally, the signal will cancel after either 10 
seconds of operation or after the motorcycle 
nas traveled 150 meters (490 feet), whichever 
's greater. At low speed, the cancelling is a 

function of distance; at high speeds, it’s a func- 
tion of both time and distance. 

The handlebar switch has three positions: L 
left), OFF, and R (right). The switch lever will 
return to the OFF position after being pushed 
10 L or R, but the signal will function. By 
Pushing the lever in, the signal may be cancell- 
ed manually. 
Inspection 

If the flasher cancelling unit should become in- 
operative, proceed as follows: 

1. Pull off the 6-pin connector from the 
flasher cancelling unit, and connect the 
yellow/green lead to ground. Operate the 
handlebar switch. If the signal operates 
normally in L, R, and OFF, the following 
are in good condition: 
Flasher unit 

Bulb 
Lighting circuit 

d. Handlebar switch light circuit 

If (a) and (b) are in good condition, the follow- 
ing may be faulty: 

* Flasher cancelling unit. 

® Handlebar switch reset circuit 
* Speedometer sensor circuit. 
2. Pull off the 6-pin connector from the 

flasher cancelling unit, and connect a 
tester (ohmsx 100 range) across the 
white/green and the black leads on the 

wiring harness side. Turn the 

a 

b. 
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speedometer shaft. If the tester needle 3. Start switch 
swings back and forth between 0 and o, 
the speedometer sensor circuit is in good Switch Wire color 
condition. If not, the sensor-to-wiring Position av |weluw|e 
harness may be inoperative. 

3. Pull the 6-pin connector from the flasher OF und | 
self-cancelling unit. Check if there is con- PUSHION) oo 
tinuity between the yellow/red lead wire 
on the wiring harness side and the 4. Lights (dimmer) switch 
chassis. 

Switch Wire color 
Flasher switch OFF: o Position Fir Tr 
Flasher switch L or R: 0 ohms 
B — u 0—0 

If the tester needle does not swing as in- o o | 
icated above, check the handlebar 

switch circuit and wiring harness. 5. Turnswitch 
4. 1f no defect is found with the above three 

checks and the flasher cancelling system Switch Wire color 
is still inoperative, replace the flasher poskion ch |Brrw | og | YR | B cancelling unit. 

5. If the signal flashes only when the |, ° 
handlebar switch lever is turned to L or u 
R and it turns off immediately when the oo 
handlebar switch lever returns to center, 

replace the flasher cancelling unit. - 1 
Ren oo 

Switches 
Switches may be checked for continuity with 
a pocket tester on tha ohmx 1 scale. 

1. Main switch 6. Horn switch. 

position R o N oo 8 
on 5 RUN i ] 

e Orr | 

10cK Battery 
P (parking) o If the battery shows the following defects, 

should be replaced: 
2. Engine stop switch 1. The battery voltage will not rise to a 

specific value nor will bubbles rise in any 
Switch Wire color cell, even after many hours of charging. 
position Bw RW 2. Sulfation of one or more calls isindicated 

by the plates turning white or an ac- 
RUN o——o0 cumulation of material in the bottom of 
Orr the cell. 
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3. Specific gravity readings after a long, slow 
(charge indicate a cell to be lower than any 
others. 

4. Warpage or buckling of plates or in- 
sulators is evident. 

WARNING 

Battery fluid is poisonous and dangerous, 
causing severe burns, etc. It contains 
sulfuric acid. Avoid contact with the skin, 
eyes, or clothing. 

Antidote: EXTERNAL — Flush with water. 
INTERNAL — Drink large quantities of 
water or milk. Follow with milk of 
magnesia, beaten eggs, or vegetable oil. 
Call physician immediately. 
Eyes: Flush with water for 15 minutes, and 
get prompt medical attention. Batteries 
produce explosive gases. Keep sparks, 
flame, cigarettes, etc. away. Ventilate 
when charging or using in an enclosed 
space. Always shield your eyes when 
working near batteries. 
KEEP OUT OF REACH OF CHILDREN. 

The service life of a battery is usually two 
10 three years. Lack of care, as descrit 
ed below, will shorten the life of the 
battery: 

* Negligence in keeping battery topped off 
with distilled water; 
Battery left discharged; 
Over-charging with heavy charge; 
Freezing; 

Filling with tap water or sulfuric acid con- 
taining impurities 

* Improper charging voltage or current on 
new battery; 

If the motoroycle is not to be used for a long 
time, remove the battery and have it stored. 
The following instructions should be observed: 

1. Recharge the battery periodically. 
2. Store the battery in a cool, dry place. 
3. Recharge the battery before reinstallation. 
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Specific gravity: 1.280. 

|1.2amp for 10hours 
(new battery) 

| 10hours for until 
specific gravity reaches 

1.280) 

Ref fluid 

Refill period 

Distiled water (to, 

maximum levelline) 

Check once per month 

for more often, as 

required} 
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CHAPTER 7. 
APPENDICES 

SPECIFICATIONS 
GENERAL SPECIFICATIONS 

Model XVB00K 
Model Code Number zu 

Federal V.I.N. Number. JYA22U00% DA000101 

Engine Starting Number 22U.000101 

Dimensions: 
Overall Length 2,135 mm (84.1 in) 
Overall width 825 mm (32.5in) 
Overall Height 1,160 mm (45.7in) 
Seat Height 745 mm (29.3in) 

Wneelbase 1,410 mm (85.5in) 
Minimum Ground Clearance, 156mm ( 6.1in) 

Basic Weight: 

With Oil and Full Fuel Tank 185 Kg (40816) 

Minimum Tuming Radius: 2,500 mm (98.4in) 

Engine: 

Engine Type 4stroke, gasoline, DOHC 
Cylinder Arrangement V-2cylinder 
Displacement 44cm: 
Borex Stroke, 73x59 mm (2.874x2.323in) 
Compression Ratio 93:1 
Compression Pressure 1,079 KPa (11 kg/en’, 156 psi) 
Starting System Blectriestarter 

Lubrication System: Wet sump 

Oil Type or Grade 

Periodic Oil Change 
With Oil Filter Replecement 
Total Amount 

Final Gear Case Oil Arıount 

Engine oil 

N 0 0 Wr 
Yamalube 4-cycle oil or SAE20W40 type SE motor oil 
(Iftemperature does not go below 5°C (40°F) 

LS S S BR SAE 10W30 type SEmotor oi {1 temperature doss not. 

go above 18°C (60°F) 
Final Gear Oil SAEBO API “GL4" Hypoid gear oil 

Oil Capacity 
Engine Oil 

2.2 1.(2.1 Imp at, 2.5 US au) 
25112.2 Imp at, 2.6 US at) 
30L 2.6 Imp at, 32 US at) 
0.19 L (0.17 Imp at, 0.20 US au) 



Air Fiter Cry type element 

Fuel: | 

Type Regular gasoline 

Tank Capacity 11.112,42 Imp gal, 2.91 US gall 
Reserve Amount 2.61.(0.57 Imp gal, 0.69 US gal) 

Carburetor: 

Type/ Manufacturer BDS34/MIKUNI 

Spark Plug: 

Type/ Manufacturer BPTES INGK), W22EP-U (NIPPONDENSO) 
Gap | 0.7~08mm (0.028 - 0.031 in) 

Clutch Type: | Vet, multiple-dise. 

Transmission: 
Primary Reduction System Gear 
Primary Reduction Ratio, | 736(1.944) 
Secondary Reduction System Shaft drive 
Secondary Reduction Ratio 
Transmission Type 

19118x32/1113.071) 
Constant mesh, 6-speed 

Operation Laft foot operation. 
Gear Ratio 

ist | rare 
2nd 33120 (1.900) 
Er 35124 (1.458) 
Ah 2312411.166) 
5th 23130 (0.966) 

Chassis: 

Frame Type Pressed backbone 

Caster Angle 29000 

Trail 125mm (4.92in) 
Tire: 

Type Tubeless 

Sie (F) 3.00S19-4PR 
Size IR) 130/90-16.675 

Tire Pressure (Cold ire) _ 
Maximum load" ET 

Cold tire prossure. Front Rear 
Up1o SOKg (19BIb} bad“ 177KPa (1.8%0/cm3, 26pei 196 KPa (2.0 ka/ cm; 26 ps) 
SO Kg (1981b] - 225 Kg (496 b1 1oad) _ 196 KPa (2.0 kg/cm, 28 psi)| 225 KPa (2.3 kg/ cm”, 32 psi) 
High speed riding 196 KPa (2.0 kg/cm?, 28 psi)| 225 KPa 12.3kg/ cm”, 32 psi 

® Loadis the total weight of cargo, rider, 

passenger, and accossorios. 
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Model T XvsooK 
Brake: 

Front Brake Type Single Disc brake Operation Right hand operation 
Rear Brake Typo Drum brake Operation Right foot operation 

Suspension: 
Front Suspension 

Rear Suspension 
Telescopic fork 

Swingarm (Monocross suspension) 

Shock Absorber: 
Front Shock Absorber 

Roar Shock Absorbar 
oil spring, Oil dampor 
Coil spring, Gas/ Oil damper 

Wheel Travel 

Front Wheel Travel 

Rear Wheel Travel 

Blocwrical: 

Ignition System 

Generator System 
Battery Type or Model 
Battery Capacity 

Headlight Type: 

Bub Wattage/ Quantitv: 
Headlight 
Tail/Brake Light 
Flasher Light 
Licence light 

Indicator light Wattage/ Quantity: 
"METER LIGHT“ 
“NEUTRAL 
“HIGH BEAM" 
O1 

TURN" 

50mm (5.9in) 
mm 3.9in) 

Te 

A.C. generator 

TONT2A4A-1 

12V 12AH 

OWISBwWx1 
BwIzw 

zıwxa 

awx2 

3.Wx2 
aawxı 
aawxı 
aawxı 
2awx2 
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MAINTENANCE SPECIFICATIONS 
Engine 

Cylinder Head: 
Warp Limit 

Cylinder 
Boro Sizo 

Taper Limit 

Out-of-round Limit 

Camshaft 
Drive Method 

(Cam Cap Inside Diometer 
Camshaft Outside Diameter 
Shaft-to-cap Clearance 
Cam Dimensions 

Intake 

XVE00K 

<0.03mm (0.0012in)> 
"Lines indicate straightedge measurement. 

Tamm (2.874in) 
<0.05 mm (0.002 in)> 

<0.01 mm (0.0004 in)> 

Chain 
(Left, Right) 

28.000 - 28.021 mm (1.1024 - 1.1032in) 

27.96 - 27.98 mm (1.1008 ~ 1.1016in) 
0.020 - 0.061 mm (0.0008 ~ 0.0024 in) 

39.732 mm (1.5642in) 
32.221 mm (1.2685 in) 
7.732 mm (0.3044 in) 

33.772 mm (1.5688 in) 
32.302 mm (1.2717in) 
7.772 mm (0.3080 in) 

Camshaft Runout Limit 
(Cam Chain Type/ Number of Links. 
(Cam Chain Adjustment Method 

Rocker Arm/ Rocker Arm Shaft: 
Bearing Inside Diameter 
Shaft Outside Diameter 

Arm-to-shaft Clearance 

<0.03 mm (0.0012in)> 

SILENT CHAIN/ 118 Links 
Automatic. 

14.000 - 14.018 mm (0.5512 0.5519in) 
13.980 - 13.991 mm (0.5504 - 0.5508 in) 
0.009 - 0.038 mm (0.0004 ~ 0.0015 in) 

Valve, Valve Seat, Valve Guide; 
Valve Clearance (Cold) 

in. 
Ex. 

0.10 mm (0.004 in) 

0.15 mm (0.006 in) 



Model XVE00K 

Valve Dimensions 

| = 4 

Hosa Da. Face wid Sa wen RT Baron ck 

UA” Hoad Dia in 37.0-37.2mm (1.457 - 1.468in) 
&X. 32.0- 32.2mm (1.260- 1.288in) 

"B Face Width . 23mm (0.0906in) 

x. 23mm (.0906in) 
1€ Seat Lmit Width in. 1.0-1.2mm (0.038 -0.047in) 

EX. 1.0- 1.2mm (0.039 - 0.047in) 
D Margin Thickness Limit in. 1.0- 1.4mm (0.039- 0.056 in) 

X. 1.0- 1.4mm (0.039 - 0.055in) 
Stem Outside Diameter in. 6.975-6.990 mm (0.2746 - 0.2752 in) 

&x. 6.960 - .975mm (0.274 - 0.275in) 
Guido Inside Diameter in. 7.000 - 7.012mm (0.2756 - 0.2761 in) 

x 7.000 - 7.012mm (0.2756 - 0.2761 in) 
Stom-t0-guide Clearance 

. 0.010 - 0.037 mm (0.0004 ~ 0,001 in) 
x 0.025 -0.052 mm (0.0010-0.0020 in) 

Stem Runout Limit <0.01mm (0.0008 in)> 

] 
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Valve Soat Width Standard 
in. 1.0- 1.2mm (0.039 - 0.047in) 
x. 1.0-1.2mm (0.039 - 0.047in) 

Valve Spring: 
Froo Length 

Inner Spring in. 30.9mm (1.57in) 

£x 30.9mm (1.57in) 
Outer Spring in. 43.8 mm (1.72in) 

&x 436mm (1.72in) 
Compressed Length (Valve Closed Inner Spring in. 341mm (1.37in) 

EX 341mm (1.87in) 
Outer Spring . 37.1.mm (1.46in) 

x. 37.1mm (1.46in) 



Tilt Limit: 

Inner Spring 
Outer Spring 

Model XvsooK. 

IN.@EX. 
IN.@EX. 

2.50 or 1.7 mm (0.067 in) 
2.5° or 1.9mm (0.075in) 

Direction of Winding (Top view): N EX. 

OUTER SPRING. OUTER SPRING 

INNER INNER 
SPRING SPRING 

Piston: 

Piston Size/ 
Measuring Point“ 

Piston Clearance, 
Oversize 

32.92 - 72.97 mm (2.871 -2.873in)/ 

3.5 mm (0.138in) 

(From bottom line of piston skirt) 

0.035 - 0.055 mm (0.0014 - 0.0022 in) 
73.50 mm (2.894in) 
34.00mm (2.913in) 

Piston Ring: 
Sectional Sketch 

ur ® 
LA 
=iy 

iz 

End Gap (Installed) 

Side Clearance 

Top Ring 

2nd Ring 

Oil fing 

Top Ring 
2nd Ring 
Oi Ring 
Top Ring 
2nd Ring 
Oil Ring 

Plain 

B = 1.2mm (0.047in) 

T=3.1mm (0.122in) 

Taper 
B = 1.5mm (0.089 in) 
T = 3.3mm (0.130in) 

B = 2.5mm (0.08in) 
T = 3.1mm (0.122in) 

6.2 0.4mm (0.008 - 0.016in) 

0.2- 0.4mm (0.008 - 0.016in} 

0.3-0.9mm (0.012 - 0.035in} 
0.050 - 0.080 mm (0.0020 ~ 0.0033 in) 
0.030 - 0.070 mm (0.0012 - 0.0028 in) 
0.020 ~ 0.025 mm (0.0008 ~ 0.001 

Connecting Rod 

Oil Clearance 
Color Code 

0.026 - 0.050 mm (0.001 - 0.002in) 
1. Blue 2. Black 3. Brown 4. Green 
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Model XVE00K 

Crankshaft 

Crank width "A" 

Runout Limit 8" 

Big End Side Clearance “C" 

Big End Radial Clearance "D 

Journal Oil Clearance 

93.95 - 94.00mm (3.6 

<0.02mm (0.008in)> 
0.270 - 0.424 mm (0.0108 - 0.0167 in) 
0.026 - 0.050 mm (0.001 - 0.002 in) 
0.020 -0.052 mm (0.0008 -0.0020 int 

3.7008in} 

Cuteh: 
Frietion Plate Thickness/ Quantity 

Wear Limit 
Clutch Plate Thickness/ Quantity 
Warp Limit 
Cluteh Spring Free Length/ Quantity 
Clutch Spring 
Minimum Length 
Clutch Release Method 
Push Rod Bending Limit 

2.3-3.1mm (0.1142 
<2.6mm (0.1024 n)> 

1.5~ 1.7mm (0.089 - 0.067 in)/5. 
<0.2 mm (0.008 in)> 
36.5 mm (1.565 in)/5 
385 mm (1.516 in) 

.1220in)/6 

Inner push (Cam push) 
<0.5mm (0.020 n1> 

Transmission: 
Main Axle Deflection Limit 
Drive Axle Doflection Limit 

<0.08mm (0.0024 in> 
<0.06mm (0.0024 in)> 

Shifter! 
Shifter Type Guide bar 

Carburetor 
Type/ Manufacturer/ Quantity 
1.D. Mark 

Main Jet m 
Main Air Jet MAS) 
Jet Needie-clip Position {J.N.) 
Noodle Jet NJ) 
Throttle Valve mıva 
Piot Jet Pu) 

Pilot Airjot #1 (PA 
Pilot Air Jot #2 (P.AL2) 
Pilot Scrow (Ps 
Valve Seat ws) 
Starter Jet #1 (ws. 
Starter Jar #2 (62 
Fuel Level (FL) 

BDS34/MIKUNI/2 

22001 

oT REAR 
#140 #135 
o140 - 
sa 502 

Yo - 
120 

#375 

#30 

#145 

Prosot 

02.0 
#0 
#08 
1241 mm (0.470,04 in)| — 

1 
1 

t
r
i
t
t
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XVE00K 

Vacuum Pressure at Idling Speed 
Vacuum Synchrorous Difference 

1,200 r/min 
Above 30.59 kPa (230mm Hg 9.06in Hg) 
Below 1.33 kPa (10mm Hg 0.39in Hg) 

Lubrication System: 
Ol iter Type 
Oil Pump Type 
Tip Clearance 
Side Clearance 
Relief Valve Operating Pressure 

Paper 
Trochoid pump 
0.12 mm (0.0047 in) 
0.03 0.08mm (0.0012 - 0.0031 in) 
441.32 - 539.39 kPa 
(45-5.5kg/cm?, 63.99 ~ 78.21 psil 

Lubrication Chart 

CYLINDER CYLINDER | 
Cam CHAN Jo—t SYUN Bar cam cram 7 

CONNECTING. 
od 

Le | 

Kerr RIGHT 
STARTER CLUTCH S| CRANKSHAFT HÄUOHE: 

[SER 
PUSH AXLE 

MAIN AXLE OIL CLEANER 

on Pump 

DIL STRAINER 

DIL PART 
I 

idle Gear Backlash 0.1-0.2mm (0.0039 - 0.0079in) 

Final Gear Backlash 0.1-0.2mm (0.0039 ~ 0.0078 in) 
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Model XVE00K 
Crankease Tightening Sequence 

LEFT-CASE RIGHT-CASE 
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Tightening Torque: 

Cam sprocket cover Bor Imexıo | 4 10 | 10| 72 | 

| grease 

Oil filter cover air bleed Screw M5 x— 1 5 05 | 36 

Crankcase cover (left) |Bolt M6 x1.0 10 10 10 72 

Primary drive gear Nut M16x1.0 1 70 70 500 | 

Middle drivo gear Nur M20x10 | 1| 120 | 120 | 850 |Bend locknut tab 
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Chassis 

Model XV500K 
Steering System; 

Steering Bearing Type 
No./Size of Steel Balls Upper 19pcs/ 1/4in 

Lower 19pcs/ 1/4in 
Front Suspension: 

Front Fork Travel 150mm (5.91in) 
Fork Spring Free Length 475.5mm (18.72in) <Limit> <470.5mm 118.82, 
Collarlength 190mm 17.48in) 
Spring Rate/ Stroke Ky = 6.86 N/mm (0.70kg/mm, 39.21b/in) 

0-80mm (03.1496 in} 
10.40 N/mm (1.06 kg/mm, 59.31b/in) 

80~ 150mm (3.1496 ~ 5.90: 
Optional Spring No. 
Oil Capacity or 296 cm’ (10.4 Imp oz, 10.0 US 02) 

OilLevel @1 mm (166 in) 
(From top of inner tube fully compressed without 
saring.) 

Oil Grade Yamaha fork oil 10wt 

Rear Suspension: 
Shock Absorber Travel SSmm (2.17in) 
Spring Free Length 24mm (9.21in) <Uimit> <229mm 9.02in)> 
Fiting length 226 mm (8.90in) 
Spring Rate/ Stroke K, = 73.8N/mm (7.5 kg/mm, 4201b/in) 

0-32 mm (0~ 1.26in) 
K, = 108 N/mm (11.0kg/mm, 6161byin) 

32~ 55mm (1.26 -2.16in) 
Optional Spring No. 
Spring Position ($.T.D.) 3 

Roar Arm: 

Swing Arm Free Play Limit 
End <1mm (0.0394 > 
Side <1mm (0.0394 n}> 

Wheel 

Front Wheel Type Cast Wheol 
Rear Wheel Type Cast Wheol 
Front Rim Size/ Material MT1.85 19/ Aluminum 

Rear Rim Size/ Material MT2.50 16/ Aluminum 
Rim Runout Limit 

Vertical <2mm (0.079inl> Lateral <2mm (0.079inl> 



Model 

Dise Brake: 
Type Front Single disc 
Outside Dia x Thickness. Front 298x5mm (11.73x0.20in) 
Pad Thickness 

<Limit> Inner 6.8mm (0.268 in) <0.8mm (0.032in)> 
Outer 68mm (0.268 in) <0.8mm (0.032in)> 

Master Cyinder Inside Dia. 
<Limit> 12.7mm (0.50in) 

Caliper Cyinder Inside Dia. 
<Umi> 3.18mm (1.50in) 

Brake Fluid Type, DoT#3 

Drum Brake: 

Type Rear Loading and trailing 

Drum Inside Dia, 

<Limit> Rear 130mm (7.09in) <181 mm (7.13in> 
Lining Thickness. 

<Limit> 4mm (0.16in) <2 mm (0.08in)> 
Shoe Spring Free Length 63mm (2.68in) 

Brake Lever & Brake Pedal 
Brake Lever Free Play/ position 

Brake Pedal Position 

Brake Pedal Froo Play 

5-8mm (0.2 - 0.3in)/atlever end 

Same level with footrest top 
20~30mm (0.8-1.2in) 

(¥ertical height below footrest top) 

Clutch Lever Free Play/position 2-3mm (0.08 - 0.12in)/atlover pivot 
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ThreadSize | nm | Mkg | fib Remarks 

Frontaxle. Miaxis | 105 | 105 | 750 
Front fonder-Front forks, Mg xizs | 10 | 10| 72 | 
Under bracket-Inner tube M8 x125 | 20 | 20 | 120 
Steering crown-Inner tube M8 x125 | 20 | 20 | 140 Steering stem Miax125 | 54 | 54 | 300 
Brake caliper-Front fork mi0x125 | 35 | 35 | 250 
Front axle shaft holder M8 x125 | 20 | 20 | 10 
Steering crown pinch bolt Mg x125 | 20 | 20 | 120 
Brake disc-Front wheel hub M8 x125 | 20 | 20 | 120 
Front brake hose (Al Mi0x1.25 | 26 | 26 | 19.0 i bleed (Caliper) Mg x125 | 6 | 06 | 43 
Master cylindor cap MS x08 2| 02| 14 
Master cylinder bracket M8 x1.0 9 | 09| 65 
Engine mounting bracket (Front upper) MI0x125 | 55 | 55 | 400 
~Cylinder head 

Engine mounting bracket (Front upper) Mi0x125 | 55 | 55 | 400 
Frame 

Engine mounting bracket (Rear upper) Mi0x125 | 55 | 55 | 400 
“Frame. 

Lower frame-Main frame M10x125 | 55 | 55 | 40.0 |RefertoNo.1 
Muffler bracket-Engine upper M10x125 | 55 | 55 | 40.0 |RefertoNo.2 
Muffler bracket-Engine lower M12x125 | 70 | 7.0 | 50.0 |RefertoNo.3 
Brake pedal pinch bolt M6 x1.0 9 | 09 | 65 
Muffier bracket-Rear frame MI0x125 | 55 | 55 | 40.0 |RefertoNo.4 
Mufflor bracket. Muffier MI0x125 35 | 35 | 250 |RefertoNo.5 Frame-Roar frame Mi0x125 85 | 55 | 400 | Pivot shaft Mess 7 | 75 | 50 
Final gear case (Side)-Rear frame Miox125 42 | 42 | 300 
Final gear case (Stud bolt)-Rear arm end MI0x125 42 | 42 | 300 

Rear axle Miax15 105 | 105 | 750 

Rear ale pinch bolt mx. 6 | 06 | a3 
Clutch hub-Al. wheel MI0x125 6 | 64 | 460 Rear shock absorber (Front) mi2x125 45 | a5 | 20 
Sidestand bracket MI0x125 | 55 | 55 | 400 |RefertoNo.6 
Rear fender-Rear frame Mg x125 [ 20 | 20 | 120 
Tension bar-Rear arm M8 x125 | 20 | 20 | 120 
Tension bar-Rear brake plate Mg x125 [ 20 | 20 | 140 
Rear stay-Frame me x125 [ 20 | 20 | 140 
Muffler bracket-Footrest miox125 | 55 | 55 | 400 |Refertono.7 

Muftler Bracket (L/H) Muffler Bracket (R/H) 
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Electrical 

Model XVE00K 

Voltage 12v 

Ignition System: 

Ignition Timing (B.T.D.C.) 

‚Advanced Timing (B.T.D.C.) 

Advancer Type 

8° at 1,200 r/min 

33° at 4,000/ min 

84225°77,0007) min 

Fin 

| 317300: M0r/min 

Io
ni

tio
n 

Ti
m

in
g

 
8

7
.0

.1
 

ein 

841.3°71,2001,min 

#867 

Engine speed | x 10°r/min) 

T.cı 
Pickup Coil Resistance (Color) 

T.C.l. Unit-Model/ Manufacturor 

1550 10% at 20°C (68°F) 

(Groen — Brown), (Red — Bluo) 

J4TO1071/MITSUBISHI 

Ignition Coll 
-Model/ Manufacturer 

Minimum Spark Gap 
Primary Winding Resistance 

Secondary Winding Resistance 

F6T423/ MITSUBISHI 
6 mm 0.24 in) 

279165 % a1 20°C (68°F) 
35KQ 15 % at 20°C (68°F) 

Spark Plug Cap 
Type Resin Type 

Rosistance K2 
Charging System/ Type A.C. Magneto 
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Model XVS0OK 

ALC. Gomerater Model Manufacturer Sra20/mTSuBIsHI 
Nomina Oupun 14V, 1.54 05.000 e/min 

L I 

% 

B 
5 
g 

T 

Ergna s 10 

Sttor Ci Resistance (Color 0400 10% at 20°C (or) 
e — We) 

Votage Regultor 
Tre Short Creuk Type Model/Manufature SHZ3 128/ SHINDENGEN 
"No Load Regultz Votage s 

Rectr "Model Manufacturer SH238-128/ SHINDENGEN Copacity z0n instand Voltage z00v 
Bary Capaciy v 2a 

Speci Gray 1200 

Bien Saner System 

Two Constant mash oe 
Starter Motor-Moda/ Manufacturer SMLEZIO/MITSURA Outpur Fon 
Brsh-OvoralLengtn 1zmn (0472) 
i Sm 0.197m> 
g Pressure 05209 8216~ 18.2000) Commtato Dia. 2B 1.10m) 

war Lim rm (1.0001> 
Mica Undereut Vom (006m) 

Starter uch ModeManufacturr 220/HONDALOCK 
Amperage Ring 102 

Type/Cusniy Prantwex2 Mol Manufacturer VPL12, YPH-I2UNIKKO 
Maximum Amperage 2a 
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Model XVE00K 

Flasher Relayı 

Type 
Model/ Manufacturer 
Self Cancelling Device 
Flasher Frequency 
Wattage 

Condenser type 
FU257CD/NIPPONDENSO 
Yes 

75~ 95 eycle/min 

27Wx2 + 34W 

Self Cancaling Unit 
Model/ Manufacturer 

Reserve Lighting Unit 

Oil Level Switch. 

Model/ Manufacturer 

Headlight Relay: 

Sidestand Relay: 

Model/ Manufacturer 

Coil Winding Resistance 

Color Code 

Diode, 

YH.001/MATSUSHITA 

No, 

22U/NIPPONDENSO 

No. 

Yes. 

G2MW-D-3626/ TATEISHI 
1009 + 10 % at 20°C (68°F) 
Blu 

No. 

Starting Circuit Cut-off Relay 

Model/ Manufacture 

Coil Winding Resistance, 
Diode, 

Circuit Breaker 

Type 
Amperage for Individual Cireuit/ 
Quantity 

Main 

Headlight 

Signal 
Ignition 

Reserve 

Yes. 

GAMW-D-380/ TATEISHI 

752 + 10% at 20°C (68°F) 
Yes. 

20Ax1 

10Axı 

10A%1 

104x1 

MAXI, 0AX1 
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CONSUMER INFORMATION 

NOTICE 

The information presented represents results obtainable by skilled drivers under controlled 

conditions, and the information may not be correct under other condi- 

Stopping distance 

These figures indicate braking performance that can be met or exceeded by the vehicles to which they apply, 
without locking the wheels, under different conditions of loading and with partial filures of the braking system. 
The information presented represents results obtainable by skiled drivers under controlled road and vehicle 
(conditions and the information may not be correct under other conditions. 

Description of vehicles 10 which this table applies.: Yamaha motorcycie XVEOOK 

A. Fully Operational Service Brake Load 

Light 0 

Maximum 184 

NOTE: I... 
The statement above is required by U.S. Federallaw. “Par- |0 10 200 300IFeer) 
tilfalures” ofthe braking system do not apply 1o this chart. | Stopping distance in feet from 60 mifh 

GENERAL TORQUE SPECIFICATIONS 
This chart specifies torque for standard 

fasteners with standard 1.S.0. pitch threads. Generaltorque 
Torque specifications for special components A 3 epacifations 
or assemblies are included in the applicable u Bon | — — 
sections of this book. To avoid warpage, Nm | mike | fe 
tighten multi-fastener assemblies in a | 1omm | 6mm 6 06 | 43 
crisscross fashion, in progressive stages, until 12mm um | 15 | 15 | 1 | 
full torque is reached. Unless otherwise | zamm | 10mm | o | 
specified, torque specifications call for clean, I — —— — 
dry threads. Components should be atroom | mm | 12mm | 85 | 55 | 40 temperature. “m | mm | 85 | 85 | 61 

2mm | t6mm | 10 | w0 | % 

197 
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DEFINITION OF UNITS 

Unit Read Definition Measure 
mm millimeter 107 meter Length 
em | centimeter 107 meter Length 
kg kilogram Weight 

N Newton 1kgxm/sec’ Force 
Nm | Newton meter Nxm Torque 
mkg | Meter mxkg Torque 

Pa Pascal N/m? | Pressure 
N/mm | Newton per millimeter | N/mm | Spring rate 

L Liter Volume 
cm» Cubic centimeter or Capacity 

r/min | Rotation per minute | Engine Speed 

CONVERSION TABLES 

Metic to inch system Inch 10 metric system 

Known | Mutiplier Known Multiptier Result 
mirg 7.233 123 0.13826 mekg 

mkg 86.80 inb 0.011582 mikg 
cmekg 0.0723 Ab 13831 | em-kg 
cm-kg 0.8680 inb 1.1821 em-kg 
ka 2.205 b b 0.4635 ka 
a 0.03527 oz oz 2.32 [ 

K/t 2352 mpg mpg. 0.4252 kit 
km/hr 0.8214 mph mph 1.609 km/hr 
km 0.8214 mi mi 1.609 km 
m | 3281 Ir " 0.3048 m 
m 1.094 | vd yd L0911 m 
cm 0.2987 In in 254 om 
mm 0.03937 in in 24 mm 

cclem) | 0.03%2 02 (US ia) oztusia) | 29:57 cclem’) 
cclemd | 008102 cuin cuin 16.387 cclem’) 
it liter) 2.1134 | prtusiig) priusiig) | 0.4732 ii liter) 
it liter) | 1.087 autusig) grusiig | 0.9461 I diter) 
it liter) 0.2642 gal US lia) gal USlia) | 3785 it liter) 
ka/mm 56.007 Ib/in Ibin 0.017855 komm 
karcm! 14.22 psilib/ind psillb/in) | 007031 kaiem? 
Centigrade (°C)| 951°C)+32 | Fahrenheit (°F) Fahrenheit (°C)| 8/9(°F-32) | Centigrade (°F) 
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EXPLODED DIAGRAMS 

Cylinder Head/Valve 

20 Nm 20 m kg, 18 ¢ ib] 

G e 

TIGHTENING SEQUENCE 

VALVE CLEARANCE 
(coLo) 
INTAKE VALVE: 
010 mm 0.008 in) 
EXHAUST VALVE: 
0.15 mm 10.006 in) 

VALVE GUIDE 

N 

SHAFT 

& 

CYLINDER nur 

FRONT (#2) REAR (#1) CYLINDER CYLINDER 
% Nm (36 m kg, 2.0 - To] 

OIL BAFFLE PLATE 
(REAR CYLINDER ONLY) 

T N (14 kg, Wie] 

S 
Rocken Arm IN e 

o eien 
ROCKER ARM 

SPRING SEAT 

OUTER SPRING 

SPRING SEAT. 

Valve 
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Cam Chain 



Crankshaft/Connecting Rod/Piston 

[FisTON AING | 
|EnD Ga LmT: 

TOP/2ND: 0.80 mm 
(0.0315 in) 

PISTON TO GYLINDER 
CLEARANCE: 

a 0.035 -0.055 mm 
0.C014-0.0022 in) 

q. 

es 
SHOULD BE FACED AS FOLLOWS: 
FRONT (12) PISTON-- FRONT 
REAR (#1) PISTON--REAR 

Do 6 T 
36 Nm (36 m.kg, 25 ft.) 

CONNECTING ACD 
BEARING CLEARANCE 
0.026 - 0.050 mm 
(0.001 0.002 in} 

CRANKS! 
0.02 mm 10.0008 in) 

P 
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Transmission 

_BEARING 

1st 

- _WHEEL (387) 

am 
_WHEEL (287) 

circup 

WASHER 

BEARING 
186306) 

MAIN AxiE | 

/ 
AST PINION 
) 

BEARING 
/ ‚1B6004) 

an 
PINION (ar) 

R0 
PINION 24T) 

sTH 
PINION (s07) 

zu 
PINION (207) 

7.23 



Middle Gear 

BEARING STOPPER BOLT 
25 Nm (25 m ko, 18 1t 1b) BEARING 

SHIMS STAKE] 0.15 mm 10.0068 in]. 020 mm 10.5078 

MIDDLE DRIVE PINION GEAR 

MIDDLE DRIVEN 
PINION GEAR 

GEAR LASH 
01-02 mm - 
(6.004- 0.008 in) 

0 Nm 12 m ko, 8 Re: 

SPRING SEAT 
AT 

RETAINER _ 

BEARING 

BEARING HOUSING 

o-RING 

Sms 
0.10 mm 10.0038 in], 0.18 mm 1.0068 in] 
020 mm (0.0078 in], 0.30 mm (0.012 in) 
0.90 mm (0.016 in), 0:50 mm (0.020 in) 
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Front Wheel 

725 



Front Fork 

o-AING 

Cap soLT 

Nm 20 m kg, 1a:g\§ 

couaR 

spring scar 

(Em Bon Rs. 1a) / 7 semme 

! / / 

296 cm’ (10.4 Imp | 100 US 021 | 
oI LEVEL: 
Lazı mm (16.6 in) 

&’ DUST SEAL 

DAMPER ROD 

/ cmcuv 

(Bm 2.0 m kg,Tate] 

TAPER ! 
SPINDLE DRAIN BOLT 

23 Nm (23 m kg, 17 ft-1b]] 
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Front Brake Caliper 

BRAKE HOSE UNION BOLT: 
[26 Nm 26 m-ka. 18 - 1b)_] 

BLEED SCREW 
6 Nm (0.6 m kg ABl 

WEAR LIMIT. 
0.8 mm 0.082 

REPLACE AS A SET ve. 
MAXIMUM DISK DEFLECTION 
0.16 mm (0.006 in) 
MINIMUM DISK THICKNESS: 
45 mm (0.18 in) 

(35 Nm (36 m kg, 75 fe-] 



Rear Wheel/Rear Brake 

7.28 





Final Gear/Drive Shaft 

couan [ZNm@3m kg 17RB] 

o sea nn ® 

Zn 08 
smum 

FINAL GEAR Oil: 
0.19 10.17 imo at. 020 US au] 

ORING 

BEARING 

GEAR LASH, 
01-02 mm 

(6.004-.0.008 in) 

BEARING RETAINER 

(1 Aim 11 m ko, WR] BEARING é N 
oRiNG 

P 
COUPLING JGINT. 

RUBBER BOOT - 
BEARING eircup 

2 
RUBBER B0OT 

x o seaL - 

[Nm@2 m ko. 30 7-1] 

DRIVE SHAFT 



Electrical Components 

IGNITION coIL 

FLASHER RELAY 

‚STARTING CIRCUIT CUT-OFF 

SIDESTAND RELAY 

FLASHER 
CANCELLING UNIT 

[CAPACITY: — 
TvioAm 
SPECIRIC GRAVITY. 
1.200 

RESISTANCE: Al 
PICKUP COIL: 1660+ 10%, (G — Br). (R u 
13NITION coll: 
PRIMARY: 2704 15% 
SECONDARY: 8,5KU15% 
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LUBRICATION DIAGRAMS 

Lubrication Diagram (1) 

7.32 





Lubrication Diagram (3) 

AA SECTION 8:8 Secrion 

7.34 



Lubrication Diagram (4) 
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CABLE ROUTING 

Cable Routing (1) 

Hoxagon bait with wacher Grommet 
Main switeh securing 
Position Main switch assembiy. 

Cuteh cable 

Brake hose 

Cluteh switch Isad 

Band Handiebar switch Id IR.H.) 
Starter cable 

Headlight upper hale 
Brake hose, 

To clutch switch 

Speedometer cable 

b - FT Hesdight lower hole 
To brake switch au 

T 1 om 1 

Horn (RI L 

Cable guide“ 
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Cable Routing (2} 

wm 

m
 p

e
 0

8
 Jau

sey e
 

s3puho 0
0

 sof 
)
 109 o

y
 

o
 

o
 

Aejas Jayseı- N
 

e
y
 

s
 6

0
y
 

o
o

y w
u

b
n

ey 

P
o
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a

n
a

l 

vog
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u
r
 

o
 
e
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Cable Routing (3) 

Main switch lead 

Motor Ioad 

fake switch load 

Handiebar switch IR) lead 

Front flacher (R) lact 

Ciutch switch (L) lad ‚Horn IR) Ioad 

Handlebar switch (Lead 

Wire harness 

Front fasher IL) ac 

Horn lead 

Fuse box 

© tead 

Wire harness 

Diode 

Battery 

. Brake switch lead 

SE) Starter lead 
Motor cable‘ I Brake switch 

Starter switch 

Batery band iS 

< X 
© 5 b Ol gauge Id 

I Starter iead 
Q 

> 9 
IN 5 

Battery breather pipe 



Cable Routing (4) 

R
ec

ti
fe

r 
w

ith
 r

og
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at
or

 

R
e
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e
r 

w
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h
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u
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r 
I
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