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FEATURES 
 
XZ550RJ 
 
 
 
 
 
 
 

 
 
 
 

 
Liquid-cooled V-Twin 

The 70° V-Twin engine is liquid-cooled to maintain the best operating temperature range. The cooling system 

features an aluminum-corrugate radiator which is extremely light and exhibits excellent heat-dissipating char-

acteristics. An automatically activated electric fan pulls air through the radiator in heavy-traffic situations. The 

system has an automotive-type expansion and recovery tank which makes airspace in the radiator unneces-

sary and virtually eliminates coolant loss on even the hottest days. A thermostatic valve mounted in the engine 

block provides quick warmups and stable coolant temperature. 
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YICS 

To increase fuel economy through more efficient combustion, the engine is equipped with the patented Ya-

maha Induction Control System (YICS). In this configuration, the YICS consists of a chamber linked to the in-

take manifold by a tube. Upon intake, the vacuum in the manifold creates a vacuum in the chamber; when the 

intake valve closes, the chamber draws in some air-fuel mixture. When the intake valve reopens, the mixture 

in the chamber shoots back out through the angled tube and into the cylinder, mixing with and swirling the 

main intake charge. The swirling charge is then compressed and ignited, burning more completely and produc-

ing more power than that of a conventional engine. 

 

INTAKE SYSTEM AND YICS 
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LIQUID COOLING SYSTEM 

 

 
 

 

Downdraft carb 

The induction system on this motorcycle features downdraft carburetion. The 34 mm (1.34 in) Venturis are 

positioned so that the incoming air takes a virtually straight path through the carbs and the intake manifolds to 

the combustion chambers; intake efficiency is remarkably high. An accelerator pump is installed in the carbu-

retor assembly to eliminate hesitation when the throttle is opened at low engine speeds. A fuel pump delivers 

gas from the tank to the float bowls, and a regulator sends excess fuel through a circuit back to the fuel pump 

inlet. 

 

DOHC 4-valve heads 

Each cylinder head has dual overhead camshafts, and each camshaft acts directly on top of the valves; there 

are no pushrods or rocker arms. Both heads have four valves, two intake and two exhaust, instead of one in-

take and one exhaust valve. By using two slightly smaller valves in place of each large valve, port area is sig-

nificantly increased. This provides a much greater volume of mixture and exhaust flow. In addition, the smaller, 

lighter valves are easier to control at high engine speeds; the valves can follow the cam profiles more closely 

to resist "floating" and allow a 9,500 r/min red line. 
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Chassis bits 

The "hang-support" frame on this motorcycle allows a lower engine placement and center of gravity while pro-

viding excellent rigidity for precise handling. Cornering clearance is also enhanced. The trailing-axle front sus-

pension performs superbly. The axle placement helps to maintain a short wheelbase, allowing quick, sporty 

handling. Yamaha's proven Monoshock rear suspension provides the excellent handling and comfort charac-

teristics for which it is famous. The spring preload is adjustable to five settings. 

 

 

FRAME AND MONOCROSS SUSPENSION SYSTEM 
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NOTICE 
 

 

This manual was written by the Yamaha Motor Company primarily for use by Yamaha dealers and their quali-

fied 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 hasic under-

standing of the mechanical concepts and procedures inherent to motorcycle 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 perform-

ance and emissions. Proper service with the correct tools is necessary to ensure that the motorcycle will oper-

ate 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 cus-

tomer with the most satisfaction from his motorcycle and to conform with federal environmental quality objec-

tives. 

 

Yamaha Motor Company, Ltd. is continually striving to improve all models manufactured by Yamaha. Modifica-

tions and significant changes in specifications or procedures will be forwarded to all Authorized Yamaha deal-

ers and will, where applicable, appear in future editions of this manual. 

 

NOTE: 

This Service Manual contains information regarding periodic maintenance to the emission control system for 

the XZ550RJ. 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 the motorcy-

cle. 

 

WARNING: 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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MOTORCYCLE  IDENTIFICATION 

 

Frame serial number 

The frame serial number is stamped into the right 

side of the steering head pipe. 

 

 
1. Frame serial number 

 

 

Engine serial number 

The engine serial number is stamped into the ele-

vated part of the right rear section of the engine. 

 

Starting serial number: 

 

XZ550RJ 

 

11H-000101 

 

 

NOTE  

The first three digits of these numbers are for model 

identification; the remaining digits are the unit pro-

duction number. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 1. Engine serial number 

 

 

Vehicle identification number 

The vehicle identification number is on the left side 

of the steering head pipe. 

 

 
 1. Vehicle identification number 

GENERAL INFORMATION 
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SPECIAL TOOLS 

The proper special tools are necessary for complete 

and accurate tune-up and assembly. Using the cor-

rect 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) 

 

Cooling system tester (P/N YU-24460)  

 

Compression gauge (P/N YU-33223) 

 

Compression gauge 

12 mm (0.47 in) adapter  (P/N YU-33223-3) 

 

Vacuum gauge  (P/N YU-08030) 

 

 

This gauge is needed for carburetor synchronization 
 

For engine service 

Universal clutch holder  

(P/N YM-91042) 

 

 
This tool is used to hold the clutch when removing 

or installing the clutch boss locknut 

 

 

 

Tappet adjusting tool (P/N YM-28899) 

 

 
This tool is necessary to replace valve adjusting 

pads. 

 

Valve spring compressor 

(P/N YM-04019) 

 

 
This tool must be used for removing and installing 

the valve assemblies 

 

Vavle guide remover 

(P/N YM-04064) 

 

 
This must be used to remove the valve guides 
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Valve guide reamer 

(P/N YM-04066) 

 

 
 

This must be used when replacing the valve guide. 

 

Valve guide installer  

(P/N YM-04065) 

 

 
 

This tool is needed for proper installation of the 

valve guides. 

 

Valve seat cutter set 

(P/N YM-91043) 

 

 
 

This tool is needed to resurface the valve seat. 

 

 

 

 

Flywheel puller 

(P/N YU-33270) 

 

 
 

This tool is used for removing the flywheel 

 

8mm (0,3 in) wrench adapter  

(P/N YM-28897) 

 

 
 

This tool is used to loosen or tighten the cylinder 

head securing nut. 

 

Water pump seal installer 

(P/N YM-33221) 

 

 
 

This tool is needed for proper installation of the wa-

ter pump seal. 
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Piston pin puller 

(P/N YU-01304) 

 

 
 

This tool is used to remove the piston pin. 

 

#30 Torx driver 

(P/N YU-29843-6) 

 

 
 

This tool is used to loosen or tighten the drive axle 

bearing stopper bolt 

 

#25 Torx driver 

(P/N YU-29843-4) 

 

 
 

This tool is used to loosen or tighten the shift cam 

segment securing bolt 

 

 

 

46 mm (1.8 in) offset wrench 

(P/N YM-04045A) 

 

 
 

This tool is used to loosen and tighten the primary 

drive gear/balancer drive gear securing nut. 

 

Plain bearing driver/installer 

(P/N YM-28898) 

 

 
 

Handle (P/N YM-04058-1) 

 

 
 

These tools are used for removing and installing the 

crankshaft plain bearing. 
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Plastigauge set �Green� 

(P/N YU-33210) 

 

 
 

This gauge is needed when measuring clearance 

for connecting rod bearing. 

 

For chassis service 

T-handle (P/N YU-01268) and damper rod holder 

(P/N YM-33256) 

 

 
 

This tool is used to loosen and tighten the fron fork 

cylinder holding bolt  

 

Front fork cap socket (19mm) (0.75 in))  

(P/N YM-01298) 

 

 
 

This tool is needed when loosening and tightening 

the front fork cap bolt 

 

For middle gear service 

 

Universal joint holder 

(P/N YM-04062) 

 

 
 

This tool is used when adjusting gear lash, in the 

middle gear. 

 

Middle drive gear holder 

(P/N YM-33222) 

 

 
 

This tool is needed when measuring gear back lash. 

 

Dial indicator 

(P/N YU-03097) 

 

 
 

These tools are used when measuring gear lash for 

middle gear. 
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For shaft drive service 

Damper spring compressor 

(P/N YM-04011) 

 

 
 

This tool is needed to disassemble and reassemble 

the middle gear damper. 

 

Final drive gear lash tool 

(P/N YM-01230) 

 

 
 

This tool is needed when measuring gear lash for 

final gear. 

 

Ring gear holder 

(P/N YM-01254) 

 

 
 

This tool is needed when measuring gear lash. 

 

 

Bearing retainer wrench 

(P/N YM-33214) 

 

 
 

This tool is used to loosen or tighten the bearing 

retainer. 

 

For electrical components 

The uses of these tools are described in Chapter 6. 

 

Electro tester 

(P/N YU-03021) 

 

 
 

Pocket tester 

(P/N YU-03112) 
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INTRODUCTION 

 

This chapter includes all information necessary to 

perform recommended inspections and adjust-

ments. These preventive maintenance procedures, 

if followed, will ensure more reliable vehicle opera-

tion and a longer service life. The need for costly 

overhaul work will be greatly reduced. This informa-

tion applies to vehicles already in service and to 

new vehicles that are being prepared for sale. All 

service technicians should be familiar with this en-

tire chapter. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

MAINTENANCE  INTERVALS CHARTS 

 

Proper periodic maintenance is important. Espe-

cially important are the maintenance services re-

lated to emissions control. These controls not only 

function to ensure cleaner air but are also vital to 

proper engine operation and maximum perform-

ance. In the following maintenance tables, the serv-

ices related to emissions control are grouped sepa-

rately. 

 

 

 

PERIODIC INSPECTIONS AND ADJUSTMENTS 

PERIODIC MAINTENANCE EMISSION CONTROL SYSTEM 
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GENERAL MAINTENANCE/LUBRICATION 
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ENGINE 

Valve clearance adjustment 

Adjust the valve clearance as follows: 

 

NOTE: 

Valve clearance must be measured when the en-

gine is cool to the touch. 

 

1. Remove the seat, and remove the side cov-

ers, fuel tank, air filter assembly, and crank-

case ventilation pipes. 

 

 
1.  Fuel tank holding bolt 

 

CAUTION: 

After removing the air filter assembly, cover the 

carburetors with a clean rag to prevent dust or 

any foreign materials from entering. 

 

2. Remove the radiator cover and the radiator 

securing bolts. Gently and firmly push the 

left side of the radiator assembly towards the 

front wheel. The right side of the radiator and 

connected pipes should remain in place. 

 

NOTE:  

It is not necessary to completely remove the radiator 

from the motorcycle. 

 

3. Remove the air baffle plate from behind the 

front cylinder and remove the right side 

frame tube. 

 

 

 

 

 

 

 

 

 

 
1. Air baffle plate 

 

 

 
 1. Down tube frame  

 

4. Disconnect the spark plug cap from each 

cylinder head. 

5. Remove the cylinder head covers. 

 

NOTE:  

Be careful so that the oil plugs on the camshaft caps 

are not lost. 

 

 
1. Oil plug 

 

6. Remove the emblem plate and timing plug 

from the left-side crankcase. 
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1. Emblem plate  2. Timing plug 

 

7. Align the "T" mark (for the front cylin-der)Vpn 

the flywheel with the stationary pointer on 

the crankcase cover. The pointer can be 

viewed through the timing window in the 

crankcase cover. When the "T" mark is 

aligned with the stationary pointer, the piston 

is at Top Dead Center (TDC). Valve clear-

ance should be checked and adjusted when 

the piston is at TDC on the compression 

stroke. The piston is at TDC on compression 

when there is free play in both valve adjust-

ers. 

 

 

NOTE:  

The crankshaft should be turned counterclockwise, 

as viewed from the left side of the motorcycle. 

 

 
 

 

 

 

 

 

 

 

 

 

The flywheel is marked as follows: 

 

 
 

8. Use a feeler gauge to determine the clear-

ance. If clearance is incorrect, record the 

measured amount of clearance. This must 

be measured carefully. 

 

Intake valve (cold): 

0.11 ~0.15mm (0.0043 -0.0059 in)  

Exhaust valve (cold): 

0.16 ~ 0.20mm (0.0063 ~ 0.0079 in) 

 

 
 

9. Valve clearance is adjusted by replacing the 

adjusting pad on the top of the valve lifter. 

Adjusting pads are available in 25 thick-

nesses, ranging from No. 200 (2.00 mm 

(0.079 in)) to No. 320 (3.20 mm (0.130 in) > 

in steps of 0.05 mm (0.002 in). The thick-

ness of each pad is marked on the pad face 

that contacts the valve lifter (not the cam). 

Adjustment of the valve clearance is accom-

plished as follows: 
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a. There is a slot in each valve lifter. The slots 

must be positioned opposite of each other on 

the exhaust and intake side before the tappet 

adjusting tool is installed. 

b. Turn the crankshaft until the camshaft identi-

fication mark (IN or EX) faces upward. Place 

the tappet adjusting tool under the camshaft 

with the tool match mark (�) and camshaft 

I.D. mark aligned. 

c. Turn the crankshaft until the lobe of the tool 

depresses the valve lifters. 

 

 
 

WARNING: 

When turning the crankshaft, exercise care so 

that the tappet adjusting tool does not contact 

the mating surface of the cylinder head and the 

cylinder head cover. 

 

NOTE:  

When installing the tappet adjusting tool onto the 

camshaft, be careful so that the lobe of the tool 

does not ride on the pad. 

 

 

 

 

 

d. Remove the pads from the lifters. There is a 

slot in each lifter. Use an air gun or a small 

screwdriver and a magnetic rod to remove 

the pads. Note the numbers on the pads. 

 

 
 

e. Proper pad selection is made as follows: 

(Use appropriate chart for exhaust or intake 

valves.) 

1) Find number of original (installed) pad 

number on chart. Read down on chart. 

2) Find measured valve clearance (from 

step 1) on chart. Read across. 
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NOTE:  

The new pad number is to be used as a guide only. 

Verify the correctness of this choice in the following 

step(s). 

 

 

3) At the intersection of installed pad 

number (down) and measured clear-

ance (across) is a new pad number. 

 

EXAMPLE: 

Intake valve, installed pad: 

No.250 (read down)  

Measured clearance: 

0.32mm (0.013 in) (read across)  

New pad number: No.270 

(intersection of down & across) 
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10. Install the new pad in the lifter. Install the 

pad with the number down. 

11. Turn the crankshaft to remove the adjusting 

tool from the camshaft. 

12. Turn the crankshaft to rotate cam several ro-

tations. This will set the pad in the lifter. 

13. Recheck the valve clearance. If the clear-

ance is incorrect, repeat the proceeding 

steps until the proper clearance is obtained. 

14. To assemble the motorcycle, reverse the 

disassembly procedures. Pay close attention 

to installation of the cylinder head cover. 

15. Rotate the crankshaft approximately 290 de-

grees counterclockwise to TDC for the rear 

cylinder. Repeat the steps above, and 

check/adjust the valve clearance. 

Inspect the head cover gasket. If damaged, 

replace the gasket. 

16. Install the head covers, and torque the bolts 

to specification. 

 

Tightening torque: 

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

 

WARNING: 

When installing the cylinder head cover, make 

sure all cam caps are covered with oil plugs. 

 

 
 

NOTE:  

The cylinder head cover should be so installed that 

the smaller crankcase ventilation pipe fitting hole is 

toward the front cylinder, and the larger one is to-

ward the rear side. 

 

 

 

 

 

 

 

 
 

 

 
 

17. Install the air baffle plate and radiator. 

Tighten the radiator securing bolts to specifi-

cation. 

 

Tightening torque: 

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

 

18. Install the radiator cover and air filter as-

sembly. Connect the crankcase ventilation 

pipes. 

19. Install the fuel tank and connect the fuel and 

vacuum pipe lines. Tighten the fuel tank hol-

ding bolt to specification. 

 

Tightening torque: 

15 Nm (1.5m-kg, 11 ft-lb) 
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Spark plug 

1. Check electrode condition and wear, insula-

tor color, and electrode gap. 

2. Clean the spark plug with spark plug cleaner 

if necessary. Use a wire gauge to adjust the 

plug gap to specification. 

3. If the electrode becomes too worn, replace 

the spark plug. 

4. 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. 

 

Standard spark plug: 

D8EA (NGK) or 

X24ES-U(NIPPON  DENSO)  

Spark plug gap: 

0.6-0.7 mm (0.024-0.028 in)  

Spark plug tightening torque: 

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

 

Crankcase ventilation system 

Check the ventilation pipe from the cylinder head 

cover on the each cylinder to the air filter assembly 

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 bolts and 

muffler clamp bolts. 

 

Tightening torque: 

Exhaust pipe flange bolt 

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

Muffler clamp bolt 

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

 

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: 

 

 

 

 

 

NOTE:  

Valve clearance must be set properly before syn-

chronizing the carburetors. 

 

1. Remove the vacuum lines from each carbu-

retor joint, and install the vacuum gauge 

lines to each carburetor joint. 

 

NOTE:  

The front cylinder carburetor joint has two vacuum 

lines coming out of it. Disconnect the smaller diame-

ter line, and leave the larger line in place on the 

carburetor joint. 

 

 
 

2. Turn the fuel cock to the "PRI" position. 

3. 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 rod until the read-

ings are the same. 

 

 
1. Synchronizing rod 

 

5. Reconnect the vacuum lines. 
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Idle speed 

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

minutes. 

2. Set the engine idle speed to the specified 

level by adjusting the throttle stop screw on 

the rear cylinder carburetor. Turning the 

throttle stop screw in (clockwise) increases 

the engine speed; turning it out (counter-

clockwise) decreases the engine speed. Use 

a tachometer for checking and adjusting the 

engine speed. 

 

Engine idle: 1,300 ± 50 r/min 

 

Engine oil 

Recommended oil 

Use Yamalube 4-cycle oil or SAE 20W40 SE motor 

oil if the temperature does not go below 5°C (40°F). 

Use SAE 10W30SE motor oil if the temperature 

does not go above 15°C (60° F). 

 

 
 

Oil level measurement 

1. Place the motorcycle on its center-stand. 

Warm up the engine for several minutes. 

 

NOTE:  

Be sure the motorcycle 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. 

 

NOTE:  

Wait a few minutes until the oil level settles before 

checking. 

 

 

 

 

 

 
1. Level window    2. Maximum mark    3. Minimum mark 

 

3. The oil level should be between the maxi-

mum and minimum marks. If the level is 

lower, add sufficient oil to raise it to the 

proper level. 

 

Oil change (without changing the filter) 

1. Start the engine and stop after a few minutes 

of warm-up. 

2. Place an oil pan under the engine and re-

move the oil filler cap. 

3. Remove the drain plug and drain the oil. 

 

 
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-lb) 
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5. Add 2.4 L (2.1 Imp qt, 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 engine, and let it warm up. During 

warm-up, check for oil leakage. 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  oil   filter  bolt and filter ele-

ment 

 

 
1.  Oil filter cover 

 

3. Reinstall the drain plug (make sure it is 

tight). 

 

Drain plug torque: 

43 Nm (4.3 m-kg, 31.0 ft-lb) 

 

 

 

 

4. Install the new oil filter element, new O-ring, 

and filter cover; tighten the oil filter bolt. 

 

Oil filter bolt: 

10 Nm 1.0 m-kg, 7.2ft-lb) 

 

NOTE:  

Make sure the O-ring is positioned properly. 

 

 
1.  Proper O-ring position     2.  Oil filter element 

 

5. Add. 2.7 L (2.4 Imp qt, 2.9 US qt) of engine 

oil through the oil filler. Reinstall the oil filler 

cap. 

6. 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. 

 

Coolant 

Check the coolant level in the reservoir tank when 

the engine is cold. The coolant level is satisfactory if 

it is between the FULL and LOW level on the tank. 

The coolant level will vary with engine temperature. 

However, if the level is on or below the LOW level, 

add tap water (soft water) until the "FULL" level is 

reached. Change the coolant every two years. (See 

"COOLING SYSTEM" for more detail.) 

 

 
1. Coolant reservoir tank cap   2. Full level   3. Low level 
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WARNING: 

Do not remove the radiator cap when the engine 

is hot. 

 

CAUTION: 

Hard water or salt water is harmful to the engine 

parts. 

You may use boiled water or distilled water if 

you can't get soft water. 

 

Reservoir tank capacity:  

Total: 

0.35 L(0.3 Impqt, 0.4 US qt)  

From LOW to FULL level:  

0.25 L(0.2 Impqt, 0.3 US qt) 

 

Clutch adjustment 

Free play adjustment 

1. Loosen the clutch lever adjuster lock-nut. 

2. Turn the cable adjuster either in or out until 

proper lever free play is attained. Tighten the 

locknut. 

 

 
1.  Locknut     2. Adjuster    a. 2~3 mm (0.08-0.12 in) 

 

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 actuating mecha-

nism adjustment. 

 

 

 

 

 

 

 

 

Mechanism adjustment 

1. Fully loosen the cable inner wire length-

adjuster locknut and screw in the adjuster 

until tight. 

2. Turn the handle lever adjuster in. 

3. Remove the clutch adjuster plug from the 

right side crankcase cover. 

 

 
1. Clutch adjuster plug 

 

4. Loosen  the adjuster  lock  nut on  the pres-

sure plate. 

 

 
1. Adjuster    2. Locknut 

 

5. Move the push lever toward the front with 

your finger until it stops. With the push lever 

in this position, back out the adjusting screw, 

and as illustrated, align the mark on the end 

of the push lever with the mark (protuber-

ance) on the crankcase. 
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6. Tighten the adjuster lockout. 

 

Tightening torque: 

8 Nm (0.8 m-kg, 5.8ft-lb) 

 

7. Adjust the clutch lever free play. 

 

Checking ignition timing 

Check the ignition timing with a timing light by ob-

serving the stationary pointer and the marks 

stamped on the flywheel. 

 

 
 

1. Remove the emblem plate and timing plug 

from the left side crankcase cover. 

2. Connect the timing light to the front (#1) cyl-

inder spark plug wire. 

3. Start the engine, and keep the engine run-

ning at the specified speed. Use a tachome-

ter to check the engine speed. 

 

Engine Speed:  1,300 ± 50 r/min 

 

 

 

4. The stationary pointer (in the timing window) 

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 7, "ELECTRICAL" for 

further information.) 

 

 
 

5. Reinstall the generator cover. 

 

Compression pressure measurement 

Insufficient compression pressure will result in per-

formance 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. 

3. Remove both spark plugs. 

4. Install a compression gauge. 

5. Turn over the engine with the electric starter 

(make sure the battery is fully charged) with 

the throttle wide open until the pressure indi-

cated on the gauge does not increase fur-

ther. The compression should be within the 

specified levels. 

 

Compression pressure (at seal level):  

Standard: 980 kPa (10 kg/cm2, 142 psi) 

Minimum:     882  kPa (9 kg/cm2, 128 psi) 

Maximum:    1,079 kPa (11  kg/cm2,156 psi) 

 

WARNING: 

When cranking the engine, ground the spark 

plug wires to prevent sparking. 
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6. 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. 

7. Check both cylinders. Compression pressure 

should not vary more than the specified 

value from one cylinder to the other. 

 

Difference between each cylinder:  

Less than 98 kPa (1.0 kg/cm2, 14 psi) 

 

CHASSIS 

 

Final gear oil 

Oil level measurement 

1. Place the motorcycle on a level place, and 

place it on its centerstand. The engine 

should be cool (at atmospheric temperature). 

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 oil  2. Correct oil level 

 

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. 

 

 
1. Final gear drain plug 

 

3. Reinstall and tighten the final gear drain 

plug. 

4. Fill the gear case to the specified level. 

 

Oil capacity:  0.20 L (0.18 Imp qt, 0.21 US qt)  

Recommended oil: SAE 80 API "GL-4"  

Hypoid gear oil 

If desired, an SAE 80W90 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 pipes from the fuel cock. 

2. Remove the sidecovers. 

3. Open the seat and remove the fuel tank 

holding bolt. 
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1. Fuel tank holding bolt 

4. Remove the band and air filter case cover by 

removing the four screws. 

 
 

5. Pull out the element. 

 

 
1. Air filter element 

6. Tap the element lightly to remove most of 

the dust and dirt; then blow out the remain-

ing dirt with compressed air from the inner 

surface of the element. If element is dam-

aged, replace it. 

 

 

7. Reassemble by reversing the removal pro-

cedure. Check whether the element is 

seated completely against the case. 

8. 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 between the brake pads and 

brake disc. 

 

CAUTION: 

Proper  lever free play is essential to avoid ex-

cessive brake drag. 

 

 
1. Adjuster      2. Locknut     @ 5~8mm (0.2~0.3 in) 

 

1. Loosen the adjuster locknut on the brake 

lever. 

2. Turn the adjuster so that the brake lever 

movement at the lever end is 5 ~ 8mm (0.2 ~ 

0.3 in) before the adjuster contacts the mas-

ter cylinder piston. 

3. After adjusting, tighten the locknut. 
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Rear brake pedal height adjustment 

1. Loosen the adjuster locknut (for pedal 

height). 

2. By turning the adjuster bolt clockwise or 

counterclockwise, adjust the brake pedal po-

sition so that its top end is flush with the top 

of the footrest. 

3. Secure the adjuster locknut. 

 

 
1. Adjuster bolt   3. Footrest 

(for pedal height)  4. Pedal height 20mm (0.8 in) 

2. Locknut   5. Free play 15 -25 mm (0.6 ~1.0 in) 

 

WARNING: 

After adjusting the pedal height, the brake-pedal 

free play should be adjusted. 

 

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 15 ~25mm (0.6 ~ 

1.0 in). To adjust, turn the adjuster on the 

brake rod clockwise to reduce play; turn the 

adjuster counterclockwise to increase play. 

 

 
1.  Adjuster 

 

 

 

 

 

 

WARNING: 

Check the operation of the brake light after ad-

justing the rear brake. 

 

Brake light switch adjustment 

The brake light switch is operated by the movement 

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 to take effect. 

 

 
1. Main body 2. Adjusting nut 

 

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 
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Rear brake shoe 

To check, examine the wear indicator position while 

depressing the brake pedal. If the indicator reaches to 

the wear limit line, replace the shoes. 

 

 
1. Wear limit     2. Wear indicator 

 

Brake fluid 

Insufficient brake fluid may allow air to enter the brake 

system, possibly causing the brake to become ineffec-

tive. Check the brake fluid level and replenish when 

necessary, observing these precautions: 

 

 
1. Lower level 

 

• Use only the designated quality brake fluid; other-

wise, the rubber seals may deteriorate, causing 

leakage and poor brake performance. 

 

Recommended brake fluid:  DOT #3 

 

• Refill with the same type and brand of brake fluid; 

mixing fluids may result in a harmful chemical re-

action and lead to poor performance. 

• Be careful that water or other contaminants 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 to pour in several drops of lubri-

cant. With the throttle grip disassembled, coat the 

metal surface 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 unsafe 

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 
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Front fork oil change 

 

WARNING: 

Securely support the motorcycle so there is no 

danger of it falling over. 

 

1. Raise the motorcycle so that there is no 

weight on the front end of the motorcycle.   

Remove the handlebar if necessary.  

2. Remove the wire holders and loosen the 

front fork pinch bolts. 

 

 
1. Wire holder     2. Pinch bolt 

 

3. Remove the  caps and  fork cap bolts from 

the inner fork tubes. 

 

 
1. Cap 2. Fork cap bolt 

 

 
 

4. 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 compo-

nents. If any oil should contact the brake com-

ponents, it must be removed before the motor-

cycle is operated. Oil will cause diminished 

braking capacity and will damage the rubber 

components of the brake assembly. 

 

 
1. Drain screw 

 

5. When most of the oil has drained, slowly 

raise and lower the outer tubes to pump out 

the remaining oil. 

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): 

257 cm3 (9.0 Imp oz, 8.7 US oz)  

Yamaha fork oil 15 wt or equivalent 

 

8. After filling, slowly pump the forks up and 

down to distribute the oil. 

9. Inspect the 0-ring on the fork cap bolt. Re-

place O-ring if damaged. 

10. Reinstall the fork cap bolts, and tighten the 

front fork pinch bolts. 

 

Tightening torque:  

Fork cap bolt: 

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

Front fork pinch bolt: 

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

 

11. Reinstall the wire holders and caps. 
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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. Open the seat. 

2. To increase preload, raise the spring seat. 

To decrease preload, lower the spring seat. 

 

 
 

 
1. Stiffer 2. Softer  3. Special nut wrench 

 

3. Replace the seat in the original position. 

 

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 gently 

rock the fork assembly backward and for-

ward, checking for looseness in the steering 

assembly bearings. 

 

 
 

 

 

 

 

3. If the steering head is loose, adjust it. 

Loosen the front fork pinch bolts and steer-

ing stem bolt. 

 

 
1.  Steering stem bolt 2. Pinch bolt 

 

4. Use a steering nut wrench to loosen the top 

steering ring nut. The top nut serves as a 

locknut. 

5. Tighten the lower steering ring nut until the 

steering head is tight but does not bind when 

the forks are turned. 

 

 
1. Steering ring nut 2. Steering nut wrench 

 

6. Retighten the top steering ring nut, steering 

stem bolt, and the front fork pinch bolts in 

that order. 

7. 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 in-

creasing wheel speed (not engine or transmission 

speed), the wheel bearings may be worn. Check the 

wheel bearings for both the front and rear wheels. 
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Front wheel 

 
 

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 

 
 

1. Remove the rear wheel, and check the bear-

ing movement with your finger. Replace the 

bearings if they are rough or worn. 

 

 

 

 

Fuel cock 

If either fuel cock is leaking or is excessively con-

taminated, it should be removed from the fuel tank 

and inspected. 

 

 
 

1. Remove the fuel tank and position it so that 

fuel will not spill when the fuel cock is re-

moved. 

2. Remove the fuel cock and inspect the filter 

screen. Replace the filter if it is seriously 

contaminated. 

3. Remove the screws on the front and rear of 

the fuel cock; remove the plate, gaskets, 

lever, and diaphragm. 

4. 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 corroded, the fuel cock as-

sembly must be replaced. If there is abrasive 

damage to any components, the fuel tank 

must be drained and flushed. 

5. Reassemble the fuel cock, and install it on 

the fuel tank. 
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Tubeless tires and aluminum wheels 

This motorcycle is equipped with aluminum wheels 

designed to be compatible with either tube or tube-

less tires. Tubeless tires are installed as standard 

equipment. 

 

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  

Tubeless-type wheel � Tube-type or tubeless 

                                         tires 

When using tube-type tires, be sure to install the 

proper tube. 

 

 
 

To insure maximum performance, long service, and 

safe operation, note the following precautions: 

1. Check tire pressure before riding; adjust as 

necessary. 

2. Before operation, always check the tire sur-

faces for wear and/or damage; look for 

cracks, glass, nails, metal fragments, stones, 

etc. Correct any such hazard before riding. 

3. Always inspect the aluminum wheels before 

a ride. Place the motorcycle on its center-

stand and check for cracks, bends or warp-

age of the wheels. Do not attempt even 

small repairs to the wheel. If a wheel is de-

formed or cracked, it must be replaced. 

 

 

 

 

 

 

 

 

4. Tires and wheels should be balanced when-

ever either one is changed or replaced. Fail-

ure to have a wheel assembly balanced can 

result in poor performance, adverse handling 

characteristics, and shortened tire life. 

5. After installing a tire, ride conservatively to 

allow the tire to seat itself on the rim prop-

erly. Failure to allow proper seating may 

cause tire failure resulting in damage to the 

motorcycle and injury to the rider. 

6. After repairing or replacing a tire, check to 

be sure the valve stem lock nut is securely 

fastened. If not, torque it as specified. 

 

Tightening torque: 

2 Nm (0.2m - kg, 1,4ft-lb) 

 

ELECTRICAL 

 

Battery 

1. The fluid level should be between the upper 

and lower level marks. Use only distilled wa-

ter if refilling is necessary. 

 

 
1. Upper level  2. Lower level 

 

CAUTION: 

Normal tap water contains minerals which are 

harmful to a battery; therefore, refill only with 

distilled water. 

 

2. Always make sure the connections are cor-

rect when installing the battery. Make sure 

the breather pipe is properly connected, 

properly routed, and is not damaged or ob-

structed. 
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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: 1.6 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. 

 

 
1. Holding screw 

 

2. Disconnect the lead wires 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. 
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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 affected. 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 head-

light body. Adjust the headlight beam if nec-

essary. 

 

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 counterclockwise. 

2. Vertical adjustment: 

Loosen the adjusting screw under the headlight 

body. Adjust vertically by moving the headlight 

body. When proper adjustment is attained, 

retighten the adjusting screw. 

 

 
a. Horizontal adjusting screw  b. Vertical adjusting screw 

 

 

 

 

 

 

 

 

 

 

Fuse 

1. The fuse block is located under the seat. 

 

 
1. Fuse     2. Spare fuse 

 

2. If any fuse is blown, turn off the ignition 

switch and the switch in the circuit in ques-

tion; install a new fuse of proper amperage. 

Turn on the switches, and see if the electri-

cal device operates. If the fuse immediately 

blows again, check the circuit in question 

(refer to Chapter 6, "ELECTRICAL"). 

 

WARNING: 

Do not use fuses of a higher amperage rating 

than those recommended. Substitution of a fuse 

of improper rating can cause extensive electrical 

system damage and a possible fire. 

 

 



 38

 

CHAPTER 3. ENGINE OVERHAUL 

 
 
ENGINE REMOVAL������������������������������������..  40 

Preparation for removal��������������������������������..  40 

Fuel tank���������������������������������������.  40 

Air filter and air baffle plate������������������������������...  40 

Battery����������������������������������������.  41 

Radiator���������������������������������������..  41 

Exhaust pipes and mufflers������������������������������..  41 

Leads and couplers����������������������������������.  42 

Cables and pipes�����������������������������������..  42 

Footrests and sidestand��������������������������������.  42 

Engine removal������������������������������������.  43 

  

ENGINE DISASSEMBLY����������������������������������.  43  

Carburetors, rear exhaust pipes, and inlet pipe���������������������.  43 

Water pump cover and pipe joints���������������������������..  44 

Cylinder head covers, cylinder heads, and cylinders�������������������  44 

Piston pin and piston���������������������������������..  46 

Crankcase covers, starter motor, and oil pump���������������������..  46 

Flywheel���������������������������������������..  47 

Clutch and primary gears�������������������������������..  48 

Shifter����������������������������������������..  49 

Crankcase��������������������������������������..  50 

   

INSPECTION AND REPAIR���������������������������������  52 

Cylinder head cover����������������������������������  52 

Cylinder head�������������������������������������  52 

Valves, valve guides, valve seats, and valve springs�������������������  53 

Camshafts, cam chains, and cam sprockets����������������������...  57 

Cylinder���������������������������������������..  59 

Piston and piston rings��������������������������������..  59 

Crankcase��������������������������������������..  61 

Bearings and oil seals���������������������������������  61 

Crankshaft and connecting rod�����������������������������  62 

Oil pump���������������������������������������.  69 

Primary drive�������������������������������������.  65 

Clutch����������������������������������������..  65 

Transmission�������������������������������������.  67 

Starter drives�������������������������������������.  68 

 

 

 

 

 

 

 



 39

 

ENGINE ASSEMBLY AND ADJUSTMENT���������������������������  69 

Important information����������������������������������  69 

Left-side crankcase�����������������������������������  70 

Right-side crankcase����������������������������������.  73 

Crankcase assembly����������������������������������.. 73 

Shifter�����������������������������������������.  74 

Front-cylinder chain guide and drive gears������������������������. 75  

Clutch�����������������������������������������.  77 

Rear-cylinder chain guide and drive gears������������������������..  79 

Balancer gear and flywheel�������������������������������..  80 

Starter motor and starter idle gear #1��������������������������� 81  

Crankcase covers, oil pump, and oil filter������������������������� 82  

Pistons, cam chain guides, and cylinders������������������������� 83  

Cylinder heads and cam sprockets���������������������������� 86  

Cylinder head covers����������������������������������.  90 

Water pump cover, and joint pipes, and oil filter���������������������� 91  

Mounting the engine����������������������������������..  91 

 

MIDDLE GEAR SERVICE����������������������������������..  95 

Drive axle positioning����������������������������������  95 

Middle drive shaft removal�������������������������������..  96 

Disassembly��������������������������������������  97 

Inspection���������������������������������������.  97 

Assembly���������������������������������������..  97 

Gear lash measurement and adjustment�������������������������.  98



 40

 

 

 

 

ENGINE  REMOVAL 

 

NOTE:  

It is not necessary to remove the engine in order to 

remove the front cylinder, clutch and/or the AC 

magneto. 

 

Preparation for removal 

1. All dirt, mud, dust, and foreign material must 

be cleaned from the engine before the en-

gine 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 per-

form a clean and efficient job. 

 

NOTE:  

When disassembling the engine, keep "mated" 

parts together. This includes gears, cylinders, pis-

tons, and other parts that have been "mated" 

through normal wear. "Mated" parts must be re-

used as an assembly or replaced. 

 

3. During engine disassembly, clean all parts 

and place them in trays in their order of dis-

assembly. This will speed up assembly and 

help assure that all parts are correctly rein-

stalled 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 oil. 

5. Remove the three (3) drain bolts and ther-

mostatic valve cover to drain the coolant 

completely. 

6. 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. Open the seat and remove the fuel tank 

holding bolt. 

 

 

 

 

 

 

 
1. Fuel tank holding bolt 

 

Air filter and air baffle plate 

1. Remove the air filter assembly holding 

band. 

2. Loosen the two air filter assembly holding 

screws. 

3. Disconnect   the   crankcase   ventilation 

pipe from each cylinder head cover. 

 

 
1. Crankcase ventilation pipe 

NOTE:  

After removing the air filter assembly, cover the 

carburetor with a clean cloth to keep dust and dirt 

out of it. 

 

 
 

ENGINE OVERHAUL 
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Battery 

1. Disconnect the battery leads. 

 

NOTE:  

Disconnect the negative lead first. 

 

 
 

Radiator 

1. Disconnect the bypass pipe and outlet pipe 

from the right-side crankcase cover. 

 

 
1. Bypass pipe 2. Outlet pipe 

 

2. Disconnect the inlet pipe and reservoir pipe 

from the radiator. 

3. Disconnect the electric fan lead. 

4. Remove the radiator holding bolts and re-

move the radiator. 

 

 
Radiator holding bolt 

 

 

5. Drain the cooling system: First, remove the 

air breather bolt in the hose junction. Then 

remove the two cylinder drain plugs, the 

main drain plug, and finally, remove the 

thermostatic cover. This will ensure that the 

coolant is completely drained. 

 

WARNING: 

Do not bend or damage any of the radiator fins 

when removing the radiator from the motorcy-

cle or when storing it. 

 

Exhaust pipes and mufflers 

1. Remove the exhaust pipe flange bolts from 

the front cylinder head. 

 

 
 

2. Loosen   the   muffler   clamp   bolts   and 

remove the exhaust pipes. 

3. Loosen  the muffler clamp bolt at the rear 

cylinder. 

 

 
 

4. Remove the muffler and passenger foot-rest 

securing bolt from each muffler bracket. 

Remove the muffler assembly and the pas-

senger footrests. 
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Leads and couplers 

1. Remove the T.C.I, unit bracket and reser-

voir tank securing screw. Then remove the 

T.C.I, unit and reservoir tank from the 

frame. 

 

 
 

2.   Disconnect the following couplers and leads. 

• A.C. magneto lead 

• Sidestand switch lead 

• Pickup coil lead 

 

 
1. AC magneto lead  2. Sidestand switch lead 

3. Pickup coil lead 

 

• Thermo-unit lead 

• Thermostatic switch 

• Starter motor lead 

• Negative (�) lead 

 

 

 

 
1. Thermostatic switch 

 

Cables and pipes 

1. Disconnect the following cables. 

• Clutch cable 

• Choke cable 

• Throttle cable 

 

2. Disconnect the carburetor breather pipe 

from the front carburetor. 

 

 
1. Breather pipe 

 

Footrests and sidestand 

1. Remove the lower engine mounting nuts, 

and remove the front footrests. 

 

 
 

2. Remove the change rod pinch bolt and 

sidestand securing nut. 

3. Remove the sidestand with the change 

pedal assembly. 
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Engine removal 

 

NOTE:  

In addition to the engine mounting bracket cylinder, 

four mounting bolts hold the engine in place: a thru-

bolt, a large threaded stud, and one bolt on each 

side of the engine. 

 

1. First, remove the right side frame tube and 

the engine mounting bracket. 

 

 
 

2. Place a suitable stand under the engine, 

and remove the last three mounting bolts. 

 

 
 

3. With the engine mounting bolt removed 

from the left side frame tube, remove the 

thru-bolt. The engine should pivot forward 

and down onto the stand, and the #2 cylin-

der exhaust pipes should separate from 

their manifolds. 

 

 

 

 

 

 

 

 

 

 
 

4. 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 removed from the 

right side of the frame. 

 

 
 

ENGINE DISASSEMBLY 

 

 
 

Carburetors, rear exhaust pipes, and inlet pipe 

1. Disconnect Y.I.C.S. pipe from each cylinder 

and disconnect the fuel pump pipe from the 

carburetor joint. 

2. Loosen the carburetor outlet joint clamp on 

each carburetor, and remove the carbure-

tors. 
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3. Remove the carburetor joint from each cyl-

inder. 

4. Remove  the   exhaust   pipe clamp  and 

flange bolts from the rear cylinder. Remove 

the exhaust pipes. 

 

 
1. Clamp bolt 2. Flange bolt 

 

5. Disconnect the inlet pipe from each cylinder 

head. 

 

Water pump cover and pipe joints 

1. Remove the water pump cover securing 

bolts. 

 

 
 

2. Pull off the water pump cover and joint 

pipes toward you as a single unit. 

 

 
1. Water pump cover 2. Joint pipe 

 

 

Cylinder   head   covers,  cylinder  heads, and 

cylinders. 

1. Remove the spark plug from each cylinder. 

2. Remove  the engine  mounting  bracket 

bolts on the rear cylinder. 

3. Remove  the   cylinder  head  cover and 

four oil plugs from each cylinder head. 

4. Rotate the #1 cylinder piston so that it is at 

TDC of the compression stroke. 

 

 
1. Oil plug 

 

5. Remove the cam sprocket securing bolt 

from each camshaft. 

 

 
1. Cam sprocket 

 

NOTE:  

When loosening the cam sprocket securing bolt, 

the hexagonal portion at the center of the camshaft 

should be held with a 22 mm (0.87 in) spanner. 
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6. Remove the cam chain tensioner from each 

cylinder head and remove the cam sprock-

ets. 

 

 
1. Cam chain tensioner 

 

7. Remove each cylinder head. Loosen all the 

cylinder head nuts and bolts first. Each nut 

and bolt must be loose before any one is 

removed. 

 

NOTE:  

To loosen the cylinder head nuts, align the holes in 

the camshaft with the oil plug hole in the cam cap. 

Insert an Allen wrench (8 mm (0.31 in)) into the 

holes. Using an 8 mm (0.31 in) socket wrench, 

loosen the nuts. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
1. Allen wrench 

 

8. Remove  the  three dowels and  0-ring from 

each cylinder. 

9. Remove the rear cam chain guide from 

each cylinder. 

 

 
1. Rear cam chain guide 

 

10. Remove each cylinder. 

11. Remove  the  three dowels and  O-ring from 

each crankcase. 
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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 pis-

ton. 

 

NOTE:  

Before removing the piston pin clip, cover the 

crankcase with a clean rag so you will not acciden-

tally drop the clip into the crankcase. 

 

3. Remove the  piston  pin  clip from the oppo-

site side, then pull it out; use the special 

tool. 

 

NOTE:  

Before removing the piston pin, deburr the clip 

groove and pin hole. 

 

 
 

Crankcase   covers,   starter   motor,   and   oil 

pump 

1. Remove the  oil  filter cover bolts and re-

move the cover. 

 

 
1. Oil filter cover 

 

 

 

 

 

2. Remove the oil filter element. 

3. Remove the right side crankcase cover 

bolts, and remove the crankcase cover. 

 

 
 

4. Remove the two dowels from the right side 

crankcase. 

5. Remove the oil pump circlip and remove the 

driven sprocket. 

 

 
1. Circlip 2. Driven sprocket  3. Baffle plate 

4. Oil pump assembly 

 

6. Remove the oil pump assembly. 

7. Remove the 0-ring from the crankcase. 

 

 
1. O-ring 
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8. Disconnect the  neutral  switch and oil pres-

sure switch leads. 

 

 
1. Oil pressure switch 2. Neutral switch 

 

9. Remove the  left side crankcase cover bolts 

and remove the cover. 

 

 
 

10. Remove the two dowels from the crank-

case. 

 

 
 

11. Remove the starter motor. 

12. Remove   the starter  idle gear #1   and re-

move the idle gear shaft. 

 

 

 

 

 

 

Flywheel 

1. Place a piece of rolled rag or a piece of lead 

between the primary gears, and remove the 

flywheel securing nut. 

 

 
 

2. Remove the flywheel. Place the flywheel 

magneto puller attachment on the crank-

shaft, and remove the flywheel and starter 

idle gear #2 with the flywheel puller. 

 

CAUTION: 

The starter clutch assembly can become se-

verely distorted if the flywheel-magneto-puller 

bolts are inserted too far. 

 

 

 
1. Flywheel magneto puller attachment 

 

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. 
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1. Idle gear #2 2. Electric starter switch 

 

3. Remove the woodruff key from the crank-

shaft key way. 

4. Remove the union  bolt with the two copper 

washers and  timing gear shaft stopper bolt 

from the crankcase. 

 

 
1. Stopper bolt        2.  Delivery pipe        3.  Union bolt 

 

5. Pull out the timing gear shaft. Then remove 

the cam chain and timing gear. 

6. Flatten  the  lock tabs on the balancer shaft 

and drive gear securing nuts. 

7. Place a piece of rolled rag or a piece of lead   

between   the   primary   gears, and remove 

the securing nuts, lock washers, washers, 

gears, and woodruff keys. 

 

 
1. Special wrench (46 mm (1.81 in)) 

 

 

 

NOTE: 

The balancer drive gear has six springs and three 

pins. Use care so that they don't fall out when re-

moving the balancer drive gear. 

 

 
1. Spring 2. Pin 

 

Clutch and primary gears 
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1. Remove  the timing gear stopper bolt, then 
remove the shaft. 

 

 
1. Stopper bolt 2. Tinning gear shaft      3. Timing gear 

 
2. Remove the timing gear and the cam chain. 

3. Remove  the cam chain guide securing 

bolts and the cam chain guide. 

 

 
 

4. Remove   the   five clutch  springs,  then 

remove the clutch pressure plate, friction 

plates, and clutch plates. 

5. Remove the ball and push rod #2 from the 

transmission main shaft. 

 

 
1.  Ball 2.  Push rod #2 3.   Friction plate 

4.  Clutch plate 

 

 

 

 

 

 

6. Flatten the lock tab on the primary-drive 

gear securing nut. 

7. Place a small piece of rolled rag or a small 

piece of lead between the primary gears, 

and remove the primary drive gear securing 

nut, lock washer, washer and key. 

8. Flatten  the  lock tab, and remove the clutch 

boss securing nut; use the clutch hub 

holder. 

 

 
 

9. Remove the  lock washer, clutch boss, 

thrust washer, and the clutch  housing from 

the transmission main shaft. 

10. Remove  the   key and cam chain drive gear 

from the crankshaft. 

 

Shifter 

1. Remove the shifter shaft circlip and washer 

from the left side crankcase. 

 

 
1. Circlip  2. Washer 
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2. Disengage the shift lever from the shift 
drum pins, and remove the shift shaft as-
sembly. 

 

 
1. Shift shaft assembly. 

 
Crankcase 

1. Remove all the crankcase bolts. 
 

 
 

 
 
 

Crankcase bolt:  
From left crankcase to right 

6mm (0.24 in)  .....................11 pcs. 
10mm (0.39 in)........................ 1 pc. 

From right crankcase the left 
6mm (0.24 in)   .......................5 pcs. 

 

 

 

 

 

 

 

2. Remove the rightside crankcase from the 

leftside, and remove the three dowels. 

 

CAUTION: 

When separating the crankcase, be sure the 

shiftdrum star aligns with its corresponding 

contours in the crankcase. 

 

 
 1. Segment 

 

NOTE: 

If the right crankcase has to be replaced, remove 

the oil baffle; otherwise, the removal of the oil baffle 

is unnecessary. 
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3. Remove the crankshaft and the balancer 

shaft from the left side crankcase. 

 

 
1. Crankshaft 2.  Balancer shaft 

 

4. Remove the shift fork guide bars first; then 

remove the shift levers and shift cam. 

 

 
 1. Shift fork          2. Shift fork guide           3. Shift cam 

 

5. Remove the circlips, washers, 1st, 4th, 3rd, 

and 5th wheels from the drive axle. 

 

 
1. Drive axle  2. 1st wheel  3. 4th wheel  

4. 3rd wheel 5. 5th wheel 6. Main axle 

 

 

6. Remove the  main axle assembly from the 

crankcase. 

7. Remove the circlip, washer, and 2nd wheel 

from the drive axle. 

 

 

 
1. Circlip  2. 2nd wheel 

 

The following steps are necessary only if you must 

service the middle gear or replace the crankcase. 

 

 
 

8. Remove the middle drive shaft cover secur-

ing   bolts and middle-drive-shaft bearing-

housing securing bolts. 

9. Remove the middle-drive-shaft assembly 

and  bearing circlip  from  the left side 

crankcase. 

 

 
1.  Middle drive shaft assembly       2.  Bearing circlip 
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10. emove the drive axle bearing stopper bolts; 

use the torx driver. 

 

 
1. Torx driver 2. Stopper bolt 

 

11. Remove the bearing stopper plates, drive 

axle, and shims. 

 

INSPECTION AND REPAIR 

 

Cylinder head cover 

Place the head cover on a surface plate. There 

should be no warpage. Correct by resurfacing as 

follows: 

Place No. 400 or No. 600 grit wet sandpaper on 

surface plate and resurface the head cover using a 

figure-eignt sanding pattern. Rotate head cover 

several times to avoid removing too much material 

from one side. 

 

Cylinder head 

1. Remove the cam shaft caps, cam chain 

damper, cam shafts, cylinder head nuts, 

and washers. 

 

NOTE:  

Keep the front cylinder camshaft caps and rear 

cylinder camshaft caps separately so they can be 

reinstalled in the same cylinder head. 

 

 
1. Cam shaft cap                2. Cam chain damper 

 

2. Mount the valve spring compressor on the 

head and depress each valve spring. Re-

move the valve retainers with a magnet or 

tweezers, and remove the valve springs. 

 

 
 

3. Remove the valves. Mark each valve so it 

can be reinstalled in the same cylinder 

head. 

 

NOTE:  

Deburr any deformed valve stem ends. Use an oil 

stone to smooth the stem end. This will help pre-

vent damage to the valve guide during valve re-

moval. 

 

 
 

4. Using a rounded scraper, remove the car-

bon   deposits from the combustion cham-

ber. Take care to avoid damaging the spark 

plug threads and valve seats. Do not use a 

sharp instrument. Avoid scratching the alu-

minum. 

5. Check the cylinder head warpage with a 

straightedge as shown. 

The warpage should not exceed the speci-

fied limit; if necessary, resurface the cylin-

der head. If the warpage exceeds the al-

lowable limit, the cylinder head should be 

replaced with a new one. 
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Cylinder head warpage: 

less than 0.03mm (0.0012 in) 

 

 
 

Valves, valve guides, valve seats, and valve 

springs 

 

Valves 

1. Check the valve face and the stem end for 

wear. If the valve face and/or the stem end 

are pitted or worn, regrind the valve with a 

valve refacer. Replace the valve if any di-

mension exceeds the specifications in the il-

lustration. 

 

 
 

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 ei-

ther or both valve and guide, as necessary. 

 

 

 

 

 

 

 

 
 

3. Inspect the end of the valve stem. If the end 

appears to be "mushroomed" or has a 

larger diameter than the rest of the stem, 

the valve, valve guide, and oil seal should 

be replaced. 

4. Place    the    valve    on    V-blocks,    and 

measure the amount of stem runout with a 

dial gauge. If it exceeds the maximum limit, 

replace the valve. 

 

Maximum valve stem runout: 

0.01mm (0.0004 in) 
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Valve guides 

If oil leaks into the cylinder through a valve 

due to a worn valve guide or if a valve is 

replaced,   the   valve   guide  should   also   be 

replaced. 

 

NOTE:  

The valve oil seal should be replaced whenever a 

valve is removed or replaced. 

 

1. Measure the valve guide inside diameter 

with a small bore gauge. If it exceeds the 

limit, replace it with an oversize valve guide. 

 

Guide diameter (I.D.): 

Limit: 6.10mm (0.24 in) 

 

2. To ease guide removal and reinstallation 

and to maintain the correct interference fit, 

heat the head td 100°C (212°F). Use an 

oven to avoid any possibility of head warp-

age due to uneven heating. 

3. Use the valve guide remover and valve 

guide installer to drive the old guide out and 

drive the new guide in. 

 

NOTE:  

The valve guide oil seal should be replaced when-

ever a valve is removed or replaced. 

 

 

 

 

 

 

 

 

 
1. Valve guide installer               2. Valve guide remover 

 

4. After installing the valve guide, use the 

6mm (0.24 in) reamer (special tool) to ob-

tain the proper valve guide-to-valve stem 

clearance. 

 

 
 

5. After installing the valve guide in the cylin-

der head, the valve seat must be recut. The 

valve should be lapped to the new seat. 

 

Valve seat 

1. The valve seat is subject to severe wear. 

Whenever the valve is replaced or the valve 

face is resurfaced (see CAUTION), the 

valve seat should be resurfaced at a 45° 

angle. If a new valve guide has been in-

stalled, the valve seat must be recut to 

guarantee complete sealing between the 

valve face and seat. 
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CAUTION: 

If the valve seat is obviously pitted or worn, it 

should be cleaned with a valve seat cutter. Use 

the 45° cutter. When twisting the cutter, keep an 

even downward pressure to prevent chatter 

marks. 

 

If cutting section A of the valve seat, use a 

30° cutter. If cutting section B, use the 45° 

cutter. If cutting section C, use the 60° cut-

ter. 

2. Measure the valve seat width. Apply me-

chanic's bluing dye (such as Dykem) to the 

valve face and valve seat, apply a very 

small amount of fine grinding compound 

around the surface of the valve face, insert 

the valve into position, and spin the valve 

quickly back and forth. Lift the valve, clean 

off all grinding compound, and check the 

valve seat width. The valve seat and valve 

face will have removed the bluing wherever 

they contacted each other. Measure the 

seat width with vernier calipers. It should 

measure approximately 1.0mm (0.039 in). 

The valve-seat contact area should be one 

uniform width. If the valve seat width varies 

or if pits still exist, further cutting will be 

necessary. Remove just enough material to 

achieve a satisfactory seat. 

 

 
 

 
 

 

 

 

 

3. If the valve seat is uniform around the pe-

rimeter of the valve face but is too wide or 

not centered on the valve face, it must be 

altered. Use either the 30°, 45°, or 60° cut-

ters to correct the improper seat location in 

the manner described below: 

 

 
 

 

• If the valve face shows that the valve seat is 

centered on the valve face but is too wide, then 

lightly use both the 30° and the 60° cutters to 

reduce the seat width to 1.0mm (0.039 in). 

 

 
 

• If the seat shows to be in the middle of the 

valve face but to narrow, use the 45° cutter un-

til the width equals 1.0mm (0.039 in). 

• If the seat is too narrow and right up near the 

valve margin, then first use the 30° cutter and 

then the 45° cutter to get the correct seat width. 

 



 56

 

• If the seat is too narrow and down near the 

bottom edge of the valve face, then first use 

the 60° cutter and then the 45° cutter. 

 

Lapping 

The   valve/valve   seat   assembly   should   be 

lapped if neither the seat nor the valve face is 

severely worn. 

1. Apply a small amount of coarse lapping 

compound to the valve face. Insert the valve 

into the head. Rotate the valve until 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. 

Apply bluing dye to the valve face and seat, 

and rotate the valve. Check for full seat con-

tact which is indicated by a grey surface all 

around the valve face where the bluing has 

been rubbed away. 

 

 
 

2. 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 solvent 

into each of the intake ports, then the ex-

haust ports. There should be no leakage 

past the seat. If fluid leaks, disassemble 

and continue to lap with fine lapping com-

pound. Clean all parts thoroughly; reas-

semble and check again with solvent. Re-

peat 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 basic value characteristics. 

1. Even though the spring is constructed of du-

rable 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 2mm (0.080 in) from its specifica-

tion, replace it. 

 

 
 

2. Another symptom of spring fatigue is insuf-

ficient spring pressure. This can be checked 

with a valve-spring-compression-rate 

gauge. Test each spring individually. 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 specified value, 

replace the spring. 

 

 
Valve spring specifications  

 Outer spring  Inner spring  

Free length  
36.63 mm 
(1.442 in) 

36.17 mm 
(1.424 in) 

Installed length 
(valve closed)  

32.0 mm 
(1.26 in) 

30.5 mm 
 (1.20 in) 

Installed pressure 
(valve closed)  

14.6kg  
(32.2 Ib) 

8.5kg  
(18.7 Ib) 

Allowable tilt from 
vertical  

2.5º ← 
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Valve installation 

 
 

1. Lubricate the valve stem and the oil seal 

with a high-quality molybdenum disul-fide 

motor oil or molybdenum disulfide grease. 

2. Insert the valve in the cylinder head, and in-

stall the spring seat. 

3. Install the oil seal. Carefully fit the oil seal 

over the valve stem and push it into position 

on top of the valve guide. 

4. Install both valve springs. 

 

NOTE:  

All valve springs must be installed with the greater 

pitch upward as shown. 

 

 
 

5. Install the collar. Be sure it is properly 

seated on the valve springs. 

6. Install the valve spring compressor, and 

compress the springs. 

7. Install the valve retainers. Be sure the re-

tainers properly engage the valve stem. 

8. Carefully remove the valve spring com-

pressor. 

WARNING: 

Proceed slowly. If a retainer has not been prop-

erly installed, it could be ejected from the cylin-

der head. 

 

9. Gently tap the end of the valve stem with a 

plastic mallet. This will ensure that the re-

tainers are properly seated in the collar. 

 

Camshafts, cam chains, and cam sprockets 

 

Camshaft 

The cam lobe metal surface may have a blue dis-

coloration due to excessive friction. The metal sur-

face could also start to flake off or become pitted. 

a) If any of the above wear conditions are readily 

visible, the camshaft should be replaced. 

b) Even though the cam lobe surface appears to 

be in satisfactory condition, the lobe should be 

measured with a micrometer. Cam lobe wear 

can occur without scarring the surface. If this 

wear exceeds the wear limit, valve timing and 

lift are affected.  Replace the camshaft if wear 

exceeds the limit. 
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c) Install the camshaft on the cylinder head. 
Place a strip of Plastigage between the cam-
shaft and camshaft cap as illustrated (length-
wise along camshaft). Tighten the nuts with 
specified torque. Remove the camshaft cap 
and determine the clearance by measuring the 
width of the flattened Plastigauge. 

 
 

Cap nut tightening torque:  
8 Mm (0.8m-kg, 5.8ft-lb) 

 
NOTE: 

Be careful so that the camshaft cap is installed in 

the correct position. 

 

 
 

 

NOTE:  

Do not turn camshaft when measuring clearance 

with Plastigage. 

 

Camshaft-to-cap clearance: 

Standard: 0.020 ~ 0.061 mm 

                     (0.0008-0.0024 in)  

Maximum:    0.160 mm (0.006 in) 

 

d) If the camshaft-to-cap clearance exceeds 

specification, measure the camshaft bearing 

surface diameter. 

 

Bearing surface diameter: 

Standard: 24.96 ~ 24.98 mm  

                     (0.9830 ~ 0.9835 in) 

 

a) If the camshaft diameter is less than speci-

fication, causing excessive clearance, re-

place the camshaft. 

b) If the camshaft diameter is within spe-

cification and cam shaft-to-cap clearance is 

excessive, replace the cylinder head. 

 

e) Cam chain 

Except in cases of oil starvation, the cam 

chain wears very little. If the cam chain has 

stretched excessively and it is difficult to 

keep the proper cam chain tension, the 

chain should be replaced. 

f) Cam sprocket and cam drive sprocket 

a) Check the cam sprocket and cam drive 

sprocket for wear. 
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6. Cam chain dampers 

Inspect the top cam chain damper (stopper 

guide) and two (2) vertical (slipper-type) 

dampers for excessive wear. Any that 

shows excessive wear should be replaced. 

Worn dampers may indicate an improperly 

adjusted or worn-out cam chain. 

 

 
 

 

 
 

Cylinder 

1. Visually check the cylinder walls for 

scratches. If vertical  scratches are evident, 

the cylinder wall should be rebored or the 

cylinder should be replaced. 

2. Measure cylinder wall wear in the manner   

as shown. If wear is excessive, compres-

sion 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 instrument 

parallel to and at right angles to the crank-

shaft. (See the illustration.) If the cylinder 

wall is worn beyond the wear limit, it should 

be rebored. 

 

 

 

 

 
 

 
 

Piston and piston rings 
 
Piston 

1. Using the micrometer, measure the out-
side diameter of the piston at the piston 
skirt. Measurement should be made at a 
point 11mm (0.43in) above the bottom 
edge of the piston by placing the micro-
meter parallel to and at right angles to the 
piston pin. 

 

Piston clearance: 
0.050 ~ 0.070 mm  
(0.0020 ~ 0.0028 in)  
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2. Piston ring/ring groove fit must have correct 

clearance. If the piston and ring have already 

been used in the engine, the ring must be re-

moved, the ring groove cleaned of carbon, 

then the ring should be reinstalled. Use a 

feeler gauge to measure the gap between the 

ring and the land. 

 

 

 

 
 

 

 

 

Piston ring 

The oversize top and middle ring sizes are 

stamped on top of the ring. 

 

 
 

The expander spacer of the bottom ring (oil control 

ring) is color-coded to identify sizes. The color mark 

is painted on the expander spacer. 

 

 
 

1. Measure the end gap of each piston ring. 

Insert a ring into the cylinder, and push it  

approximately 20mm  (0.8 in)  into the cyl-

inder. Push the ring with  the piston crown 

so the ring will be at a right angle to the cyl-

inder 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 expander 

spacer of the oil control ring. If the oil-control-ring 

rails show excessive gap, replace all three rings. 
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Piston pin 

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

small end of the connecting rod. 

2. Check the free play. There should be no no-

ticeable vertical play. If any free play exists,   

check   the  connecting   rod   for wear.   

Replace  the pin and connecting rod as re-

quired. 

3. Insert the piston pin in the piston, and check 

the free play. There should be no noticeable 

free play when the pin is in place in the pis-

ton. If the piston pin is loose, replace the pin 

and/or the piston as required. 

 

 
 

 

 
 

 

 

 

 

Crankcase 

1. Thoroughly wash  the case halves in a mild 

solvent. 

2. Clean   all   gasket   mating   surfaces   and 

crankcase mating surfaces thoroughly. 

3. Visually inspect the case halves for any 

cracks,  road  damage, etc.  Replace the 

crankcase as required. 

4. Check the oil-delivery passage for signs of 

blockage. 

 

Bearings and oil seals 

 

 
1. Ballbearing 2. Main bearing 

 

 
1. Oil seal  2. Needle bearing 

 

1. After cleaning and lubricating the ball bear-

ings,  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.) 
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Removal 

1. Pry oil seal(s) out of place with a screwdriver. 

Replace all  oil .seals when overhauling the 

engine. 

 

NOTE: 

Place a piece of wood under the screwdriver to pre-

vent damage to the case. 

 

2. Drive out the bearing(s) with the appropriate 

special tool. 

 

NOTE:  

Bearing(s) are most easily removed or installed if the 

cases are first heated to approximately 95° ~ 125°C 

(205° ~ 257°F). Bring the case up to proper tempera-

ture slowly. Use an oven. 

 

Crankshaft and connecting rod 

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. 

 

Limit: 0.02mm (0.0007 in) 

 

2. If runout exceeds the specification, replace 

the crankshaft. 

 

Maximum crankshaft runout: 

0.02mm (0.007 in) 

 

 
 

Crankshaft main bearings (Main bearing)  

Visually check the main bearings.  

If the bearing surface is burned, flaked, rough, 

scratched, or worn, the bearings should be re-

placed. 

 

NOTE: 

If either of the right- or left-side main bearings is 

worn or scratched, both bearings should be re-

placed 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 is more 

than   the   specified   limit,   replace  the 

crankshaft. 

 

Crankshaft wear limit: 

44.968mm (1,770 in) 

 

3. Measure the inner diameter of the main 

bearing at two places, and calculate the oil 

clearance. 

 

Oil clearance: 

0.020 ~ 0.062mm (0.0008 ~ 0.0024 in) 

 

Oil  Clearance =  crankshaft journal  outside diame-

ter � main bearings inside diameter. 

 

CAUTION: 

On the journal, the larger measurement is used 

as a basis for calculation of the oil clearance, 

and on the main bearing, the smaller value is 

used. 

 

Main bearing removal and selection 

 

NOTE:  

To remove or force-fit the main bearings, be sure to 

use the special tool set and a hydraulic press. 

 

 
 1. Plain bearing driver/installer  2. Handle 
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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. 

 

 
 

 
1. Special tool  2.  Crankcase 3.  Hydraulic press 
4. Main bearing 

 

 

2. Clean the counterbore in the crankcase 

where the main bearing is fitted, and meas-

ure the diameter of the counter-bore. By re-

ferring to the table below, choose the proper 

over-size main bearing. 

 

 
 

 

 

 

 

 

 

CAUTION:  

The diameter of counterbore should be meas-

ured at two places, and the average of the two 

measurements should be used to choose the 

bearing. 

 

NOTE:  

If the  diameter  of the counterbore in the crank-

case exceeds 49.020mm (1.9299 in), the crank-

case should be replaced with a new one. The new 

crankcase is already fitted with main bearings, and 

their inside diameters are normally 45.000 to 

45.012mm (1.77147 -1.7721 in). 

 

3. As shown in the photo, fit an over-size bear-

ing over the special tool. 

 

 
1. Special tool 2.  Main bearing 

 

NOTE: 

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. 
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4. Align the key with the keyway in the crank-

case, and using a hydraulic press, force-fit the 

bearing. 

 

 
 

5. Remove the special tool set and make sure 

the bearing is in place. 

 

 
 1. main bearing 

 

Connecting rod bearings Check the  bearings.   If the  

inner or outer surface is burned, flaked, rough, 

scratched, or worn, the bearings should be replaced. 

Connecting-rod-bearing clearance 

1. Thoroughly clean all parts. 

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 con-

necting 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 connecting 

rod until the clearance check is completed. 

 

CAUTION:  

When tightening the rod cap, apply continuous 

torque between 3.4 and 3.8m- kg. Once you 

reach 3.4m-kg of torque, DO NOT STOP tighten-

ing until final torque is reached. If tightening is 

interrupted between 3.4 and 3.8m-kg, loosen 

the nut to less than 3.4m*kg and start again. 

Tighten to full-torque specification without 

pausing. 

 

Tightening torque: 

38 Nm (3.8m-kg, 27ft-lb) 

 

6. Carefully remove the connecting rod cap, 

and measure the width of the Plastigage®. 

 

Connecting-rod-bearing clearance: 

0.035 ~ 0.054mm (0.0014-0.0021 in) 

 

 
 

Connecting rod bearing selection 

 

The numbers used to indicate the crankpin size are 

stamped on the L.H. crank web. 
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The connecting rod numbers are stamped in ink on 

the rod. 

 

 
 

Proper bearing selection is made by subtracting the 

crankpin number from the rod size number. Use the 

color code to choose the proper bearing. 

 

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 

No. 5 Yellow 

 

 

Oil pump 

1. Measure the rotor width on both troch-oid 

gears. If the measurement exceeds specifi-

cation, replace the pump. 

 

Rotor width: 

Crankshaft pump:  6mm (0.236 in)  

Transmission pump:    4mm (0.157 in) 

 

2. Measure the clearance between the rotor 

and housing. Replace the pump assembly if 

the clearance exceeds specifications. 

 

 

 

 

 

 

Rotor-to-housing clearance:  

0.03 ~ 0.09mm (0.0012 ~ 0.0035 in) 

 

 
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 assembly. 

 

Primary reduction ratio  

No. of teeth  

Drive  Driven  

Ratio  

33  73  2.212  

 

1. Check the drive gear and the driven gear for  

obvious signs of  wear  or damage from for-

eign material within the primary case. 

2. If the primary drive is excessively noisy dur-

ing 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. 
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2. Check  the clutch  housing bearing for dam-

age. 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 nor-

mally necessary to remove the circlip and  disas-

semble 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, de-

burr; if it is severe, replace the clutch boss. 

 

 

NOTE:  

Galling  on   clutch   plate  splines will  cause erratic 

operation. 

 

 
 

Friction 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 surface plate. Replace clutch 

plates or beyond the wear limit. 

 

 

 

 

 Standard  Wear limit  

Friction plate 
thickness  

2.8 mm 
(0.11 in)  

2.6 mm (0.10 in) 

Clutch plate 
warp limit  

�  
0.2 mm (0.008 
in)  

 
 

 
 

 
 
 

Clutch actuating mechanism 

 

 
1. Push rod #1 2. 0-ring 3. Washer 

 

1. Check the short push rod #1 for wear or 

damage, replace if damaged. 

2. Check the 0-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. 
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Bend limit: 0.5mm (0.02 in) 

 

 
 

Clutch springs 

1. Measure the clutch spring free length. Re-

place the springs as a set if any is less than 

the minimum free length. 

 

Clutch spring minimum length:  

40.2mm (1.583 in) 

 

 

Transmission 

1. Inspect each shift fork for signs of galling on 

the gear contact surfaces. Check for bend-

ing. Make sure each fork slides freely on its 

guide bar. 

 

 
 

2. Roll the 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 

excessive 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, cir-clip, 

and stopper for wear.  Replace as required. 

7. Carefully  inspect each gear.   Look for 

signs of obvious heat damage (blue dis-

coloration).   Check the  gear teeth for signs 

of pitting, galling, or other extreme wear. 

Replace as required. 

8. Check to see that each gear moves freely 

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 en-

gages its counterpart on the shaft. Check 

the mating dogs for rounded edges, cracks, 

or missing portions. Replace as required. 
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11. Check the transmission shafts using a cen-

tering device and dial gauge. If any shaft is 

bent beyond specified limit, replace the 

shaft. 

 

Maximum runout:   0.08mm (0.0031 in) 

 

 
12. When replacing the main axle or pinions, 

take the following steps: 

 
1.   2nd pinion     2.   5th pinion     3.   3rd pinion 4.   4th 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. 

 

 

 
c) After installing the pinions onto the main 

axle, make sure the 4th and 5th pinions 

turn freely around the main axle. 

 

Starter drives 

Electric starter clutch and gears  

1. Check the surface of the idle gear #2 for pit-

ting or other damage.  If severe, replace the 

gear. 

 
1. Idle gear #2         2. Electric stater clutch 

2. Check the spring caps and the springs for 

deformation  or damage.   If severe,  re-

place as necessary. 

3. Check   the   starter   clutch   bolt   (alien 

screw) for looseness. If loose, remove the 

bolt and replace with a new bolt. Apply Loc-

tite® to threads and tighten to specified 

torque. Clinch the end of the bolts. 

 

Starter clutch bolt tightening torque:  

20Nm (2.0 m - kg, 14ft-lb) 
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ENGINE ASSEMBLY AND ADJUSTMENT 

 

Important information 

Gaskets and seals 

1. All gaskets and seals should be replaced 

when an engine is 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 be-

fore reassembly. Always replace piston pin 

clips after one use. Replace distorted circ-

lips.  

When installing a circlip, make sure that the 

sharp edged corner is positioned opposite 

to the thrust it reveives. See the sectional 

view below. 

 
Lock washers/plates and cotter pins  

1. All lock washers/plates and cotter pins must 

be replaced when they are removed. Lock 

tab(s) should be bent along the bolt or nut 

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

tightened. 

 

 
 

Bearings and oil seals 

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

their manufacturer's marks or numbers fac-

ing outward. (In other words, the stamped 

letters must be on the side exposed to 

view.) When installing oil seal(s), apply a 

light coating of lightweight lithium base 

grease to the seal lips(s). When installing 

bearings liberally oil the bearings. 

 

 
 

IMPORTANT NOTE:  

Before assembling the engine, thoroughly clean the 

crankcases using fresh cleaning solvent. 

Blow all oil passages clean and dry using com-

pressed air. If the engine uses any plugs to restrict 

oil flow (i.e., to the top end) and they can be re-

moved, they should be cleaned before the engine 

is assembled. 

 

 
1. Oil jet 
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1. Press the crankshaft bearing, balancer shaft 

bearing, and transmission bearing into the 

left side crankcase. Liberally oil the bear-

ings before installation. The bearing i.d. 

marks should face the inside of the crank-

case. Push the outer, not the inner race. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. Install the drive axle assembly with the 

proper shims (refer to page 3-56). Be sure 

that the bearing is properly seated against 

the crankcase. 

CAUTION: 

The drive axle bearing is a slip-fit. If the bearing 

cocks during installation, remove the drive axle 

assembly and start again. The bearing must go 

in smoothly. 

 

Left-side crankcase 
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3. Install the bearing stopper plates and 

tighten the bearing stopper bolts. Use the 

Torx driver and torque the bolts to specifica-

tion. 

Tightening torque: 

25 Nm (2.5m-kg, 18ft-lb) 

 

 
1. Torx driver 

 

4. Place a punch on the part of the stopper 

bolt head which covers the recess in the 

stopper plate and punch the head. 

 

 
1. Bearing stopper plate  2. Bearing stopper bolt 

 

5. Install the second and fifth wheels onto the 

drive axle, and install the main axle subas-

sembly into the left side crankcase. 

 

 
6. Install the third, fourth, and first wheels onto 

the drive axle 

 

7. Install the shift cam into the left side crankcase. 

8. Install the shift fork #2 onto the third pinion. 

Then insert the guide bar (short one) into the 

crankcase through the shift fork. 

 

 
 

NOTE:  

Each shift fork has an embossed number. The fork 

should be installed so that the number faces toward the 

left side of the crankcase. 

 

9. Install the shift fork #1 onto the fifth wheel and 

shift fork #3 onto the fourth wheel. Then insert 

the guide 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. 

 

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

4. Guide bar (Long one)         5. Guide bar (Short one) 

 

10. Install the connecting rods, with the proper bear-

ings, onto the crankshaft. The letter "Y" on each 

rod must face the tapered end of the crankshaft. 

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. 
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CAUTION: 

When tightening the rod cap, apply continuous 

torque between 3.4 and 3.8 m-kg. Once you 

reach 3.8 rtrkgof torque, DO NOT STOP tighten-

ing until final torque is reached. If tightening is 

interrupted between 3.4 and 3.8 m-kg,loosen 

the nut to less than 3.4nvkg and start again. 

Tighten to full-torque specification without 

pausing. 

 

Rod cap torque: 

38 Nm (3.8 m-kg, 27 ft-Ib) 

 

 
 

 

 
 

11. Install the crankshaft, with the tapered end 

on the left side of the crankcase. Place the 

left connecting rod into the front-cylinder 

bore. The rod must be in this bore when the 

crankshaft is installed. 

 

 

 

 

 

 

 

 
 

 
12. Install the balancer shaft with the threaded 

end installed through the left side of the 

crankcase. 

 
13. Install the neutral switch into the leftside 

crankcase. Use a copper washer, and 

torque the switch to specification. 

 

Tightening torque: 

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

 

14. Install the oil pressure switch into the left-

side crankcase. Torque the switch to speci-

fication. 

 

Tightening torque: 

20 Nm (2.0m - kg, 14ft-lb) 
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1.  Neutral switch            2. Oil pressure switch 

 

Right-side crankcase 

1. Press the balancer shaft bearing, crankshaft 

bearing, and both transmission bearings 

into the right-side crankcase. Apply a liberal 

amount of oil to each bearing prior to instal-

lation. Apply pressure to the outer race of 

the bearing. 

 

 
2. Install the oil baffle into the crankcase. 

 

 
1. Oil baffle 

 

 

 

Crankcase assembly 
1. Install the three dowels into the left-side 

crankcase as shown in the photograph. 
 

 
 

2. Install the right-side crankcase onto the left-
side crankcase. Note the position of the left-
hand connecting rod. It must be in the front 
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. 

 

 
1. Segment 
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3. Install the crankcase bolts. Tighten the bolts 

in the tightening sequence shown in the il-

lustration. After all the bolts are tight, torque 

them to specification. Torque the bolts in 

the torquing sequence also shown in the il-

lustration. 

 

Tightening torque: 

Bolts #1 ~16(M6x1.0) 

       10 Nm (1.0m.kg, 7.2ft-lb)  

Bolt/nut #17 (M10x 1.25) 

       30 Nm (3.0m-kg, 22ft-lb) 

 

4. Tighten the engine-mounting-bracket secur-

ing bolts (#18, #19). Torque the bolts to 

specification. 

 

Tightening torque: 

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

 

NOTE:  

Apply Yamaha bond #4 to bracket securing bolts 

 

 

 
1. Lightly grease then lips of  the shift shaft oil 

seal at the leftside crankcase. 

 

 
1. Shift shaft oil seal 

 

2. Install the shifter into the right side crank-

case. Hook the shift-cam-stopper spring 

beneath the projection in the crankcase. Be 

sure the shift lever correctly engages the 

shift drum pins. 

 

NOTE:  

Open the shift lever and the shift drum stopper so 

they can clear the shift drum during installation. 
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3. Install the washer and circlip onto the shift 
shaft. 

 

 
1. Washer     2. Circlip 

 
Front-cylinder chain guide and drive gears. 
 

 
 

1. Install the front cam chain guide in the right 
side crankcase. Torque the bolt to specifica-
tion. 

 

Tightening torque: 

8 Mm (0,8 m-kg, 5.8ft • lb) 

 
2. Slip the cam chain drive gear (28T) over the 

right side of the crankshaft. By rotating the 
gear, align the key ways in the crankshaft 
and gear, and fit the key in the key ways. 

 
1. Key 2. Crankshaft      3. Cam chain drive gear 
4. Crankcase 

 

3. Study the zero-lash timing gear. Note that it 

has two sets of gear teeth. One set is spring 

loaded and moves relative to the other set. 

 

 
 

NOTE:  

Each timing gear has an engraved number 1 or 2 

on its side. Install the No. 1 gear on the front cylin-

der side and the No. 2 on the rear side. 

 

 
 

4. By rotating the crankshaft by hand, bring 

the key position to align with the center of 

the front cylinder bore. 

 

 
 

5. Attach a proper length of wire to the cam 

chain and place the cam chain on the timing 

gear sprocket. 
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6. Lower  the  timing  gear into the cam chain 

journal. 

 

 
 

7. The punch mark on the timing gear should 

align with the keyway in the crankshaft. The 

procedure is as follows:  

b) Insert an appropriately-sized punch in the 

gear alignment hole on the timing gear. 

Apply a prying motion to the punch and 

rotate the gears until both sets of teeth on 

the timing gear align with one another. 

 

 
 

c) While aligning the teeth, insert the timing 

gear further into the cam chain journal un-

til the timing gear engages the cam chain 

drive gear on the crankshaft. Make sure 

that the punch mark on the timing gear 

aligns with the key positioned on the 

crankshaft.  

8. Install the timing gear shaft and secure it in 

place with the stopper plate. Bolt the stop-

per plate to the crankcase. Torque the se-

curing bolt to specification. 

 

Tightening torque: 

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

 

 

 

 
1.  Timing gear shaft 

 

9. Install the primary drive gear (33T), oil 

pump drive gear (23T), plate washer, lock 

washer, and nut. Finger-tighten the securing 

nut, do not torque it at this point. 

 

 
1. Oil pump drive gear  2. Plate washer 

3. Lock washer   4. nut 

 

NOTE: 

Be sure the tab of the lock washer engages the 

slots in the plate washer. 
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Clutch 
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1. Install the clutch housing onto the trans-

mission main axle. 

2. Install the thrust washer and the clutch boss 

onto the transmission main axle. 

 

 
1. Thrust washer 

 

3. Install a new lock washer onto  the trans-

mission main axle. Be sure the tab of the 

washer engages the slots in the clutch 

boss. 

4. Install   the   clutch   boss  securing   nut. 

Using the clutch hub holder, tighten the 

clutch-boss nut and torque it to specifi-

cation. Bend a lock tab against a nut flat. 

 

Tightening torque: 

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

 

 
 

5. Place a small piece of rolled rag or a piece 

of lead between the drive 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 specifi-

cation. Bend a lock tab against a nut flat. 

 

Tightening torque: 

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

 

 

 

 
6. Install the friction and clutch plates. Begin 

with a friction plate and alternate clutch and 

friction plates until all of the plates are in the 

clutch boss. 

7. Insert push rod #2 into the transmission 

main axle. Insert the ball into the shaft. 

 

 
1.  Push rod #2  2. Ball 

 

8. Install the new 0-ring onto the push rod #1. 

9. Install the clutch pressure plate and the six  

clutch  springs.  Torque the clutch plate 

bolts to specification. Bend a lock tab 

against a nut flat. 

 

Tightening torque: 

8 Mm (0.8m-kg, 5.8ft-lb) 

 

NOTE:  

When installing the clutch pressure plate, align the 

marks on the clutch boss and pressure plate. 
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Rear-cylinder chain guide and drive gears 

 
1. Install the front cam chain guide to the left 

side crankcase. Torque the bolt to specifica-

tion. 

 

Tightening torque: 

8Nm (0.8 m-kg, 5.8ft-lb) 

 

2. Mount the cam chain drive gear (28T) on 

the left side of the crankshaft. By rotating 

the gear by hand, align the keyways in the 

crankshaft and gear, and fit the key into the 

key ways. 

 
1.  Cam chain drive gear (28T)  2. Key 3. Crankshaft 

4. Crankcase 

 

 

3. By turning the crankshaft by hand, bring the 

key position with the center of the rear cyl-

inder bore. 

 

 
 

4. Attach a proper length of wire to the cam   

chain,   and   place  the  cam  chain around 

the timing-gear sprocket (#2). 

5. Lower the timing gear  into  the  cam chain 

journal. 

6. Insert an appropriately sized punch into the  

gear-alignment hole on the timing gear.   

Apply a prying motion   to  the punch, and 

rotate the gears until both sets of teeth on 

the timing gear align with one another. 

7. Further lower the timing gear until it en-

gages the cam chain drive gear on the 

crankshaft.  Make sure the punch mark on 

the timing gear aligns with the key position 

on the crankshaft. 

 

 
1.  Timing gear      2.  Cam chain drive gear      3.   Key 

 

8. Install the timing gear shaft with the oil de-

livery pipe, and secure the shaft and pipe in 

place with the stopper plate. Bolt the stop-

per plate to the crankcase. Use new copper 

washers, and torque the stopper bolt and 

union bolt to specification. 
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Tightening torque: 

Stopper bolt:  12 Nm (1.2 m-kg, 8.7 ft-lb)  

Union bolt:    18 Nm (1.8 m-kg,13 ft-lb) 

 

 
1. Timing gear shaft      2. Stopper bolt      3.  Union bolt 

 

Balancer gear and flywheel 

 

 
 

1. Install the balancer drive gear (45T), lock   

washer, and finger-tighten the securing  nut; 

do not torque it at this point. 

2. Install  the balancer driven gear in the fol-

lowing way: 

 

 
1.  Driven gear            2.  Boss            3. Spring (6 pcs) 

4. Pin (3 pcs) 

 

 

 

 

a) The balancer driven gear damper assem-

bly is composed of 6 springs and 3 pins. 

Insert the  balancer gear boss into the 

balancer gear, aligning the punch marks. 

Then install the damper springs; install 

first a spring and then install a spring with 

a pin in it. 

b) Align the punch marks on the boss and 

gear, and mount the gear on the boss. 

 

 
 

3. Install the washer and plate washer onto the 

balancer shaft. The install the key onto the 

balancer shaft.  

4. Install  the  balancer driven  gear,  plate 

washer, lock washer, and nut. 

 

 
1. Driven gear     2. Plate washer     3. Lock washer     4. Nut 

 

NOTE: 

• Be sure the tab of the lock washer engages the 

slots in the balancer shaft. 

• Position the nut so that its slots face the lock 

washer. 

• When   installing  the  balancer drive gear, 

don't push the gear, or the springs and pins will 

come off. Push the boss instead. 
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5. Place a small piece of rolled rag or a piece 

of lead between the primary gears. This will 

hold the balancer drive gear so you can 

tighten the securing nuts. Torque the secur-

ing nuts to specification. Bend a lock tab 

against a nut flat. 

 

Tightening torque:  

Balancer drive gear nut: 

100 Nm (10.8m-kg, 72ft-lb)  

Balancer driven gear nut: 

60 Nm (6m-kg, 43 ft-lb) 

 

 
1.  Box wrench (Special tool)        2. Torque wrench 

6. Install the woodruff key into the crankshaft 

keyway. 

7. Install  the starter idle gear #2 in the starter 

clutch attached to the flywheel. 

NOTE:  

To install the starter idle gear #2 in the starter 

clutch, first place the idle gear on the starter clutch 

and turn it counterclockwise slowly so it moves into 

the starter clutch. 

 

 
1.  Starter idle gear           2.  Starter clutch            3.   Flywheel 

 

8. Install the flywheel assembly with the starter 

idle gear #2 onto the crankshaft. The key in 

the crankshaft should engage the keyway in 

the flywheel. 

 

9. Install the washer and the flywheel securing 

bolt onto the crankshaft. Place a small piece 

of rolled rag or a piece of lead between the 

primary gears. This will hold the flywheel so 

you can tighten the securing bolt. Torque 

the flywheel securing bolt to specification. 

 

Tightening torque: 

80 Nm (8 m-kg, 58ft-lb) 

 

 

 
 

Starter motor and starter idler gear #1 

 
 

1. Install the starter motor. Grease the 0-ring 

and insert the starter into the crankcase. 

 

NOTE:  

Be careful not to damage the O-ring during installa-

tion. 
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1. 0-ring 

 

2. Secure the starter motor in place with the 

two securing bolts. Torque them to specifi-

cation. 

 

Tightening torque: 

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

 

3. Insert the idle gear #1  shaft into the idel 

gear #1. 

4. Install the idle gear shaft into the crank-

case. 

 

 
1. Idle gear shaft  2. Idle gear #1 

 

Crankcase covers, oil pump, and oil filter 

1. Install  the two dowels in the left-side crank-

case as shown in the photograph. 

 

 
 

 

2. Install the left side crankcase cover. Use a 

new gasket and torque the securing bolts to 

specification. 

 

NOTE:  

Install the bolt with the clutch cable clamp as 

shown in the illustration. 

 

Tightening torque: 

10 Nm (1m - kg, 7.2ft-lb) 

 

 
 

3. Connect the blue color lead to the neutral 

switch and black/red lead to the oil pressure 

switch. 

 

 
 

4. Reassemble the oil pump. 

5. Place the engine on the bench with the right 

side facing up. 

6. Install  the dowel and 0-ring into the right  

side crankcase as shown in the photograph. 
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 1. O-ring 

 

7. Install the oil pump assembly and oil baffle 

into the right side crankcase. Torque the 

bolts to specification. 

 

Tightening torque: 

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

 

8. Install the two dowels in the right side 

crankcase as shown in the photograph. 

 

 
 

9. Install a new 0-ring onto the oil-pressure re-

lief valve, and install the valve into the right 

side crankcase cover. 

NOTE:  

Rotate the valve so no part of the cotter pin inter-

feres with any crankcase mating surface. 

 

 
 

 

10. Install the right side crankcase cover. Use a 

new gasket and torque the securing bolts to 

specification. 

 

NOTE:  

Place the  bolt with the starter motor lead clamp as 

shown in the illustration. 

 

 
1. Starter motor lead clamp 

 

Tightening torque: 

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

 

Pistons, cam chain guides, and cylinders 

1. Install the pistons on the rods. The "EX" on 

the front piston should face the front of the 

engine, and the "EX" on the rear piston 

should face the rear of the engine. Use new 

piston-pin clips. 

 

NOTE:  

If the engine has been run prior to disassembly, be 

sure to assemble the #1 piston with the front (#1) 

cylinder. They have been mated through wear. 

Before installing the piston pin clips, cover the 

crankcase with a clean rag so you will not acciden-

tally drop the clip into the crankcase. 
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2. Align the piston rings as shown.  
 
CAUTION: 

Be sure the ends of the oil ring expanders do 
not overlap. 

 
NOTE:  

The manufacturer's marks or numbers stamped on 
the rings should be on the top of the rings. 

 

 
 

3. Liberally coat the pistons with oil, and install 
the dowels and 0-ring onto the crankcase 
as shown in the photograph. 

 

 
1. Dowel  2. O-ring 

 
4. Install the pipe joint bracket and new O-ring 

to each cylinder. Torque the bolts to specifi-
cation. 

 
NOTE: 

The pipe joint bracket has an embossed number 1 
or 2. The No. 1 bracket should be installed on the 
front cylinder side, and the No. 2 on the rear. 
When reusing the cylinders, note the marks which 

were put on them in disassembly and install the 

joint pipe brackets correctly. 

 

 

 

 

 

 

Tightening torque: 

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

 

 
1.  For front cylinder        2.  For rear cylinder 

 

5. Install a new cylinder base gasket to each 

cylinder, and install a new O-ring around 

each cylinder liner. 

6. 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 cylin-

der liners. Simply compress the piston rings 

with your fingers. 

 

 
 

7. Insert the rear cam chain guides in each 

cylinder. The lower end of each guide must 

rest in the cam chain guide slots in the 

crankcase. 
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1. Rear cam chain guide 

 
8. Install the cylinder head gasket, 0-ring and 

three dowels onto each cylinder. 

 

 
 1. Dowel  2. O-ring 
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Cylinder heads and cam sprockets 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. The rear cam chain guide securing bolts in 

the cylinder head have embossed numbers 

1 and 2. Install the No. 1 cylinder head on 

the front cylinder side and the No. 2 on the 

rear cylinder side. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. Install the cylinder head on the front (#1) cyl-

inder. Route the cam chain through the cam 

chain journal in the head. 

 

WARNING: 

The rear cam chain guide must be fit in the cam chain 

guide stopper in the head. If the chain guide does not 

fit the chain guide stopper, take the following steps: 

 

a) Remove the cam chain guide stopper nut 

cover from the front cylinder. 

b) Loosen   the  cam   chain   guide  stopper 

securing nut on each cylinder head. 

c) Fit the top and of the chain guide into the 

chain guide stopper. 
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d) Tighten the stopper securing nut to speci-

fication 

 

Tightening torque: 

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

 

e) Reinstall  the  stopper bolt cover,  and 

torque the bolts to specification. 

 

Tighten torque: 

6Nm(0.6m - kg, 4.3 ft-lb) 

 

3. Tighten the four nuts and two bolts evenly, 

then torque them in the sequence shown 

below. 

 

NOTE:  

Turn the intake and exhaust camshafts so that their 

cam lobes face outward, and align the holes in the 

cam caps and the camshafts, then insert an 8 mm 

(0.31 in) Allen wrench into the holes. 

 

Tightening torque:  

Cylinder head bolts:  

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

Cylinder head nut:  

50 Nm (5.0 m-kg, 36 ft-lb) 

 

 
 

4. Turn the crankshaft counterclockwise, and 

align the T mark on the flywheel with the 

stationary pointer. This places the front (#1) 

piston at top dead center. 

 

NOTE:  

Pull the cam chains, and keep them taut when turn-

ing the crankshaft. 

 

 
 

5. Turn the front cylinder intake and exhaust 

camshafts by hand so that the cam lobes 

face each other and the punch marks on the 

end of each camshaft align with the marks 

on the camshaft caps. 

 

 
 

6. Position the cam sprocket so that the mark 

F is exposed to view and faces upward at 

the same time, and place the cam chain 

around the sprocket. 

 

 
 

NOTE:  

The cam chain sprocket has three stamped marks 

F, I and E on its front face and R, I and E on its 

back. 
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7. Slide the sprocket so that the channel 

(marked with I) in the sprocket fits over the 

locating pin on the intake camshaft. Like-

wise, fit the channel (marked with E) in the 

sprocket over the locating pin on the ex-

haust camshaft. 

8. 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 camshafts 

align with the marks on the caps. Also make 

sure that the cam lobes face each other. 

 

 
 

 

9. If the marks are not aligned, remove the 

sprockets from the camshafts, and change 

the position at which the sprockets mesh 

with the cam chain, then mount the sprock-

ets on the camshafts.  

10. Release the cam chain tensioner oneway, 

cam, and insert the tension rod into the ten-

sion body. 

 
I. One-way cam  2. Tension rod 3. Tension body 

 

11. Install the tension body into the front cylin-

der head. Use a new gasket and, torque the 

bolts to specification. 

 

Tightening torque: 

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

 

12. Install the tension spring into the tension 

body.  Torque the end plug to specification. 

 

Tightening torque: 

20Nm(2.0mkg, 14ft-lb) 

 

13. Hold the center of the camshaft with a 

22mm (0.87 in) open-end wrench, and 

torque the cam sprocket securing bolt to 

specification. 

 

Tightening torque: 

70 Nm (7.0m-kg, 5.0ft-lb) 

 

14. Turn the crankshaft 290 degrees counter 

clockwise, and align the I mark on the fly-

wheel with the stationary pointer. This 

places the rear (#2) piston at top dead cen-

ter. 

NOTE: 

Be sure to keep the cam chain taut while turning 

the crankshaft. 
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15. Rotate the rear cylinder intake and exhaust 

camshafts by hand so that the cam lobes 

face outward, the punch marks on the ends 

of the camshafts should be aligned with the 

marks on the cam caps. 

 
 

16. Position the cam sprocket so that the mark 

R is exposed to view and faces upward at 

the same time. Place the can chain around 

the sprocket. 

 

 
 

17. Slide the sprocket so that the channel 

(marked with I) in the sprocket fits over the 

locating pin on the intake camshaft. Like-

wise, fit the channel (marked with E) in the 

sprocket over the locating pin on the ex-

haust camshaft. 

 

 
 

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 camshafts align 

with the marks on the caps. Also make sure 

the cam lobes of both the intake and ex-

hausts camshaft face each other. 

 

 
 

19. If the marks are not aligned, remove the 

sprockets   from    the   camshafts,    and 

change the position at which the sprockets   

mesh   with   the  cam   chain;  then mount 

the sprockets on the camshafts. 

20. Install the cam chain tensioner onto the rear 

cylinder. The procedure for installation is 

the same as the front cylinder. 

 

Tightening torque. 

Tension body securing bolt: 

               12Nm(1.2m-kg, 8.7frlb)  

End plug: 

        20Nm(2.0m-kg, 14ft-lb) 
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21. Apply engine oil to the camshafts, valves, 

cam sprockets, and timing chain. Also turn 

the crankshaft counterclockwise a few turns 

to check that it turns smoothly. 

 

Cylinder head covers 

1. Adjust all the valves as described in the 

"VALVE CLEARANCE" on page 3-14. 

2. Install the oil plug into each camshaft cap. 

 

CAUTION: 

The oil plugs must be installed in each cam-

shaft hole to ensure that an adequate supply of 

oil will be distributed along the camshafts. 

 

 
 

3. Install the cylinder head cover with a new 

gasket. Torque the bolt to specification. 

 

Tightening torque: 

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

 

NOTE: 

The cylinder head cover has a nozzle to which the 

crankcase ventilation pipe is connected. The cover 

should be installed so that the smaller size nozzle 

is on the front cylinder and the larger size nozzle is 

on the rear cylinder. 

 

4. Install the carburetor joint onto each cylin-

der.  The carburetor joint for the front cylin-

der has two vacuum pipes; the joint for the 

rear cylinder has only one. Torque the se-

curing bolts to specification. 

 

 

 

 

 

Tightening torque: 

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

 

 
 

5. Install the carburetors and tighten the clamp 

screws. 

 

NOTE:  

Install the hose clamps onto the carburetor joints 

(both clamp stopper should fit together). The clamp 

screw heads should face toward the right side of 

the motorcycle. 

 

 
 

6. Install the upper engine mounting bracket 

onto the rear cylinder head. Torque the se-

curing bolts to specification. 

 

Tightening torque: 

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

 

7.   Install the spark plugs, and torque them to 

specification. 

 

Tightening torque: 

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

 

8.   Install the coolant pipes to the cylinder heads. 
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Water pump cover, joint pipes, and oil filter 

1. Install the water pump cover O-ring and in-

stall the 0-rings on the joint pipes. 

2. Sparingly  apply   rubber  grease to the joint 

pipe 0-rings. 

3. Install the joint pipes into the water pump 

cover. 

 

NOTE:  

The joint pipes should be positioned as shown be-

low: 

 

 
 

4. Install the water pump cover and joint pipes 

onto the engine at the same time and 

torque the bolts to specification. 

 

 
 

 

 

Tightening torque: 

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

 

5. Install the new oil filter element and O-ring. 

Tighten the oil filter bolts to specification. 

 

Tightening torque: 

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

 

NOTE:  

Make sure the O-ring is positioned properly. 

 

 
1.  Oil filter cover         2.  O-ring        3. Oil filter element 

 

Mounting the engine 

 

 
 

1. Place the engine  on a block or other suit-

able engine stand. It is easier if you ap-

proach the engine from the right side. 

2. Align  the  splines of  the  U-joint with those 

of the drive shaft; then move the engine into 

place in the frame. 
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3. Install the upper engine mounting bracket 

bolts. 

 

 
 

4. Install the rear engine mounting stud and 

bolt. 

 

 
 

5. Install the right side frame tube. Partially 

tighten the frame securing bolts and two 

engine mounting bolts. 

6. Evenly   tighten   the   four   frame  tube se-

curing bolts and engine mounting bolt. 

 

 
1. Frame tube        2. Engine mounting bolt 

 

 

 

 

 

 

 

 

Tightening torque:  

Down tube frame & frame 

26 Nm (2.6m-kg, 19ft-lb)  

Engine mounting bracket & frame 

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

Engine & down tube frame (center) 

58Nm(5.8m-kg, 42ft-lb)  

Engine & down tube frame (rear) 

48 Nm (4.8m-kg, 35ft-lb) 

 

NOTE:  

The rear lower mount will be secured when the 

front footrests are installed. 

 

7. Pull the U-joint boot over the U-joint and 

around the lip on the bearing housing of the 

middle driven gear. 

8. Place   the   sidestand  with   the   change 

pedal assembly on the motorcycle. Install its 

forward-mounting nut, and torque it to 

specification. 

 

Tightening torque: 

Sidestand bracket & engine 55 Nm  

(5.5m-kg, 40fflb) 

 

WARNING: 

When installing the sidestand onto the motor-

cycle, use care so that the neutral switch is not 

pinched between the sidestand bracket and 

engine. 

 

9. Install the front footrests on each side of the 

motorcycle. Tighten each nut evenly. This 

will center the engine mounting stud. When 

the side stud is centered, torque the nuts to 

specification. 

 

Tightening torque: 

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

 

10. Install  the change rod and torque the pinch 

bolt to specification. 
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Tightening torque: 

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

 

11. Connect the rear exhaust pipe to the muf-

fler, and install the muffler to the muffler 

brackets. The passenger footrest bolt se-

cures both the footrest and the muffler to 

the muffler bracket. Install the passenger 

footpegs, and torque the bolt to specifica-

tion. 

 

Tightening torque: 

42 Nm (4.2 m-kg, 31 ft-lb) 

 

12. Install  the exhaust pipes on the front cylin-

der. Use a new gaskets, and finger-tighten 

the exhaust pipe flange bolts. 

13. Tighten the muffler clamps, and torque the 

exhaust pipe flange bolts. 

 

Tightening torque:  

Flange bolt: 

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

Muffler clamp bolt: 

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

 

14. Install the radiator onto the frame. Connect 

the inlet pipe and return pipe first, then 

tighten the radiator securing bolts. 

 

Tightening torque: 

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

 

NOTE: 

Route the clutch cable behind the radiator on the 

left-side. 

 

 

 
 Radiator holding bolt 

 

15. Route the wires listed below through the 

wire clip, and secure the clip to the crank-

case as shown in the photograph. Connect 

the wires. 

Pickup   coil  leads,  AC  magneto  leads, 

and sidestand-switch lead 

 

 
 

16. Clamp the lead wires so that they do not 

contact the rear cylinder exhaust pipe. 

17. Install  the  T.C.I, unit bracket and reservoir 

tank onto the frame, and tighten the secur-

ing screw. 

18. Connect   the   control   cables,   breather 

pipes, and all leads. 

19. Install the air filter assembly and tighten the 

air filter assembly holding screws. Install   

the  air filter  assembly  holding band. 

20. Connect the crankcase ventilation pipe to 

each cylinder head. 

21. Adjust the clutch cable. See page 2-12. In-

stall the fuel tank.  Connect the fuel and 

vacuum lines to the fuel cock first. Then 

tighten the fuel tank holding bolt to specifi-

cation. 

 

Tightening torque: 

15Nm(1.5m-kg, 11 ft-lb) 
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22. Install the side covers. 

23. Add. the engine oil into the engine. 

 

Oil capacity: 

2.7 L (2.4 lmp qt, 2.9 US qt) 

 

24. Pour the coolant into the radiator and reser-

voir tank. 

 

Coolant capacity: 

2.3L(2.0 lmp qt, 2.4 US qt) 

 

25. Connect the battery leads to the battery. 

Connect the positive lead first; then connect 

the negative lead. 
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MIDDLE GEAR SERVICE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Drive axle positioning 

When the left side crankcase and/or the drive axle 

are replaced, you must position the drive axle in 

place 
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1. Calculate the shim thickness using the for-

mula shown below.  

Shim thickness (A) = a - b - c  

a =  59 plus the number printed on the 

 crankcase.  

b =    42 plus or minus the number found 

on the middle drive gear, 

c = 16.94 (bearing width)  

For example: If the crankcase is marked  

"55", 

a = 59 + 0.55 

a = 59.55 

 

 
 

If  the   middle   drive   gear  is stampled "+02", 

b = 42 + 0.02 

b = 42.02 

 

 
 

A = a-b-c 

A = 59.55 - 16.94 - 42.02 

A = 0.59 

The shim thickness is 0.59 mm (0.023 in) 

 

 

 

 

 

 

 

 

2. Shims are supplied in the following thick-

nesses: 

0.15mm (0.00059 in), 0.30mm (0.0118 in), 

0.40mm (0.0157 in) and 0.50mm (0.0197 in) 

3. Because shims can only be selected in 0.05 

mm (0.0020 in) increments, use the follow-

ing chart to round off the hun-dredths digit 

of the calculated thickness and select the 

appropriate shim. 

 

Hundredths digit Rounded value 

0,1,2 0 

3,4,5,6 5 

7,8,9 10 

 

In the example from above, the calculated 

shim thickness is 0.59 mm (0.0232 in). The 

chart instructs you, however, to round off 

the 9 to 10. Thus you should use two 0.30 

mm (0.0118 in) shims. 4.  

4. Install a new drive axle bearing and middle-

pinion-drive gear onto the drive axle. Install 

the lock washer and securing nut and 

torque it to specification. Bend a lock tab 

against a nut flat. 

 

Tightening torque: 

110 Nm (11.0m-kg, ft - lb) 

 

NOTE: 

Check the middle drive gear first for signs of pitting, 

galling, or other extreme wear. Replace the middle 

drive gear and middle drive shaft as a set. 

 

5. Install the drive axle subassembly with the 

proper shims into the crankcase. 

 

Middle drive shaft removal 

Refer to page 3-12 for removing the middle drive 

shaft from the engine. 
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Disassembly 

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 bear-

ing, and remove the yoke. 

 

NOTE:  

It may be necessary to lightly tap the yoke with a 

punch. 

 

The following procedures should be performed only 

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

drive-shaft gear must be replaced. 

 

4. Install the universal joint holder onto the 

middle-drive-shaft  U-joint, and  remove the 

drive shaft nut. 

 

 
 

 

5. Remove the U-joint, bearing-housing plate, 

the bearing housing, and the washers and 

spacers from the middle drive shaft. 

 

CAUTION: 

Discard the collapsible collar. It must be re-

placed whenever the middle gear is dis-

assembled. 

 

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 as a set. 

Bearings 

1. Put your finger on the race, and check the 

bearing movement. If any bearing is rough, 

replace it. 

U-joint 

1. 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). 

 

Assembly 

1. Install the needle bearing inner race onto 

the middle drive shaft and install the ball 

bearing into the bearing housing. 

2. Assemble   the   middle   drive   shaft   as 

shown in the illustration. Finger-tighten the 

securing nut. 
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Gear lash measurement and adjustment 

1. Insert  the semi circular clip into  the crank-

case. 

 
2. Install the middle drive shaft assembly onto 

the crankcase. 

3. Install  the  middle gear cover #1  and 

tighten the three bearing housing securing 

bolts and four cover bolts to specification. 

 

Tightening torque:  

Bearing housing bolt: 

25 Nm (2.5m-kg, 18fflb)  

Gear cover  #1 bolt: 

24 Nm (2.4m-kg, 17fflb) 

 

4. Install the middle-drive-gear holder onto the 

middle gear cover. 

 

 
 

 
 

5. Tighten the holder bolts as tight as neces-

sary to keep the middle gear from turning. 

6. Set the dial gauge on the outside edge of 

yoke so that it is positioned over the center-

line   of  the   yoke   bearing   hole. Gently 

rotate the drive yoke back and forth. Note 

the lash measurement on the dial gauge. 

Middle gear lash: 

0.1 ~0.2 mm (0.004 ~ 0.008 in) 

 

7. Check the gear lash at four positions. Ro-

tate the yoke 90 degrees each time, and re-

peat the gear lash check. 

 

 
 

8. If the measurement exceeds the specified 

gear lash at any of the four points, the gear 

lash must be adjusted. 

9. Place the universal joint tool (with both 

adapters) on the U-joint on the middle drive 

shaft. 

 
10. Install the securing nut onto the middle drive   

shaft,  and  apply   Loctite® Stud N'bearing 

Mount to the threads. Carefully tighten the 

securing nut, then check the gear lash. 

Tighten the nut a little more, and check the 

gear lash. Repeat this tighten-and-check 

procedure until 
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the gear lash measurement is within speci-

fication. You must proceed slowly, how-

ever, so the collapsible collar will not be 

damaged. If you tighten the securing nut 

so that gear lash is less than 0.1 mm 

(0.004 in), you will have to disassemble 

the middle driven shaft and replace the 

collapsible collar. 

 

CAUTION: 

Never loosen the securing nut when adjusting gear 

lash. There will be insufficient pressure on the col-

lapsible collar. Gear lash adjustment must be com-

pleted within five minutes, otherwise, the Loctite® 

will harden and inhibit gear lash adjustment. 

 

 

11. With a center punch, lock the threads on the 

securing nut. 

 

 
 

12. Place the yoke into the u-joint. 

 

 
 

13. Grease the bearings, and insert them onto 

the yoke. 

 

 

 

CAUTION: 

Check each bearing. The needles can easily fall 

out of their races. Slide the yoke back and forth 

in the bearings. The yoke will not go all the way 

into a bearing if a needle is out of place. 

 

 
 

14. Press the bearings into the u-joint with a 

vise. 

 

NOTE:  

It may be helpful to tap the u-joint with a drift 

punch. 

 

 
 

15. Using a suitable socket/further press each 

bearing into the u-joint until the retainer can 

be installed onto each bearing. The retainer 

fits in the slot on each bearing. 

 

 
1. Clip
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SECTION VIEW 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
Specifications 
 

Main jet  (Front)  #122.5  

  (Rear)    #127.5  

Pilot jet  #60  

Pilot air jet  #130  

Pilot screw  Preset  

Float valve seat  01.8  

Engine idle speed  1,300 ±50 r/min.  

 

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 in-

creased exhaust emissions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Disassembly 

 

 
1. Remove the two starter link securing 

screws, and remove the starter link and 

starter levers from the carburators. 

 
1. Starter link  2. Starter lever 
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2. Remove the synchronizing rod circlips and 

remove the synchronizing rod. 

 

 
1. Circlip 2. Synchronizing rod 

 

3. Remove the upper bracket securing screws 

and remove the upper bracket with vacuum 

pump. 

 

 
1. Upper bracket  2. Vacuum pump 

 

4. Remove  the  lower  brackets from  the car-

buretors and separate the carburetors. 

 

 
1. Lower bracket 

 

5. Remove the carburetor upper body from the 

main bodv. 

 

 

 

 

 
 

6. Gently tap the float pivot pin and remove the 

float pivot pin and float assembly. Be careful 

not to close the float valve which is under the 

float arm. 

 

 
 

7. Remove   the   float  valve seat securing 

screw and remove the valve seat. 

 

 
1. Float valve seat securing screw 

 

8. Remove the starter plunger from each carbu-

retor upper body. 
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9. Remove the jet plugs, jets, secondary ven-

turi, and accelerator pump nozzle as neces-

sary. 

 

 
1. Accelerator pump nozzle        2. Weight         3. Ball 

 

 
 

10. Remove the accelerator relay rod from the 

throttle valve  lever.   Remove the accelera-

tor pump cover, and remove the spring and 

diaphragm. 

 

 
1. Accelerator relay rod     2. Diaphragm 

 

NOTE:  

The accelerator relay rod is properly adjusted and 

locked with LOCTITE® at the Yamaha factory. 

Never attempt to disassemble or adjust it. 

 

 

 

Inspection 

1. Examine the carburetor body and fuel pas-

sages. If they are contaminated, wash the 

carburetor in a petroleum-based solvent. Do 

not use any caustic carburetor cleaning so-

lutions. Blow out all passages and jets with 

compressed air. 

2. Examine the condition of the floats. If the 

floats are damaged, they should be re-

placed. 

3. Inspect the float needle valve and seat for   

wear   or   contamination.   Replace these 

components as a set. Inspect the O-ring for 

damage, and replace if damaged. 

 

 
1. O-ring 

 

4. Inspect the rubber diaphragm and spring. If 

the diaphragm is torn or spring is damaged, 

replace these components as a set. 

 

 
1. Diaphragm 2. Spring 
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5. Inspect the starter plunger. If it is worn or 

damaged, replace it. 

 

 
 

6. Inspect the secondary venturi gasket for 

damage. If the gasket is damaged, replace 

it. 

 

 
1. Gasket 2. Secondary venturi 

 

7. Inspect the carburetor gasket for damage, 

and replace it, as necessary. 

 

Assembly 

1. Install the jets, jet plugs, and secondary 

venturi into the main body. 

2. Install the accelerator pump spring, dia-

phragm, and cover onto the main body. In-

stall the accelerator relay rod end into the 

throttle valve lever. 

3. Install the upper bracket, lower bracket and  

synchronizing  rod  onto the main body.   

Connect  the  accelerator  pump connecting 

pipe to the carburetors. 

4. Fill the rear carburetor float chamber with 

fuel, and while turning the throttle lever, 

check the spray of fuel from the accelerat-

ing pumps  in  both  front and rear carbure-

tors. Also check the injection angle of fuel. 

a) Checking fuel sprays 

As shown below, the fuel spray should be 

shaped conically. If not, pull out the ac-

celerator pump nozzle and clean the 

nozzle with compressed air. 

 

 

 
b) Injection angle of fuel 

Turn the throttle lever until the accele-

rator pump lever stops; and if the fuel 

spray is directed between the main body 

of the accelerator pump and the throttle 

valve, the injection angle of fuel is cor-

rect. If it hits the main body or the throttle 

valve, adjust the direction by bending the 

accelerator pump nozzle. 

 



 106

 

5. Install the pilot air jet, float valve seat, float 

valve, and float into the carburetor upper 

body. 

6. Install the upper body assembly onto the 

carburetor main body, and tighten the 

screws. 

 

Adjustment 

Fuel level 

 

NOTE: 

Before  checking  the  fuel   level,   place  the mo-

torcycle on a level surface. 

1. Place the motorcycle on its centerstand. 

Disconnect the drain pipe from the front 

carburetor. 

2. Insert one end of a pipe, 3.5mm (0.14 in) in 

inside diameter, 6 mm  (0.24 in) in outside 

diameter, and 50 mm (2.00 in) in length   

about 10 mm (0.39 in) into the fuel level 

gauge pipe, and insert the other end into 

the drain nozzle. 

 

 
 

3. As shown above, hold the fuel level gauge 

vertically, and  loosen the front carburetor 

drain screw. 

4. Set the fuel cock to "ON" and start the en-

gine. Stop it after a few minutes. 

5. Check the fuel level. It should be within the 

specified range. 

 

Fuel level: 

20 ± 1 mm (0.79 ± 0.04 in)  

Float height: 

36 ± 1 mm (1.72 ±0.04 in) 

 

 

 

 

 
 

6. If the fuel level is not within specification, 

remove the carburetors, and check the fuel 

valve and float assembly. 

7. If  no damage is found in these parts, adjust 

the float level by slightly bending the tang 

on the float. Recheck the fuel level. 

 

 
1. Tang 

 

8. Repeat the procedure for the other carbure-

tor. 
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FUEL PUMP AND FUEL REGULATOR 

 

Operation 

The fuel pump diaphragm is operated by variations in the pressure in the carburetor joint and thus produces a 

pumping action that pumps fuel from the fuel tank to the carburetor. Fuel is drawn through the inlet and, as 

indicated by -», it flows through the inlet and outlet valves and is discharged from outlet. Then, fuel flows into 

the carburetor float chamber, and when the fuel level reaches the specified level, the float valve is closed. 

When the fuel pressure exceeds a specific level, it forces the regulator valve to open so that excess fuel flows 

out into the return circuit, as indicated by - - >, leading to the inlet side of the pump. In this way, a constant fuel 

pressure is maintained. 
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Disassembly 

 
 

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

pump. 

2. Remove the fuel pump from the carburetor 

upper bracket. 

 

 
 

3. Remove the six screws, and remove the fuel  

pump covers, gaskets, diaphragms, and 

valves from the fuel pump body. 

4. Remove the three screws and remove the 

regulator cover, spring, and diaphragm-from 

the fuel pump body. 

 

Inspection 

1. Examine the fuel pump body and fuel pas-

sage. If they are contaminated, wash the fuel 

pump body  in a petroleum-based solvent. 

Blow out all passages with compressed air. 

2. Inspect the fuel pump diaphragm, 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. 

 

 
 

3. Inspect the regulator rubber diaphragm and 

spring. If the diaphragm is torn or the spring 

is damaged, they should be replaced. 

 

 

Assembly 

1. Install the valves into the fuel pump body as 

shown. 

 

 
1. Inlet valve  2. Outlet valve 

 

2. Install the diaphragm, gaskets and covers 

onto the fuel pump body. Tighten the screws 

to specification. 

 

Tightening torque: 

3 Mm (0.3 m-kg., 2.2ft-lb.) 
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CAUTION:   

Avoid tightening the screws too hard, or the 

gasket could be deformed or broken. 

 

NOTE: 

For the 40 mm (1.57 in) long bolt position, refer to 

the photo. 

 

 
 

3. Install the fuel pressure regulator onto the 

fuel pump body. The valve seat positioned at 

the center of the diaphragm should be fitted 

to the fuel pump body. Bring the diaphragm 

and fuel pressure regulator cover to align 

with the air nozzle attached to the fuel pump 

body, and install them. 

 

 
 

4. Tighten the screws to specification. 

 

Tightening torque:  

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

 

5. Install the fuel pump assembly to the carbu-

retor upper bracket, and connect the fuel 

and vacuum lines. 
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FRONT WHEEL 

 

Removal 

1. Place the motorcycle on its center stand. 

2. Remove the cotter pin and wheel axle nut. 

 

 
 

3. Loosen the pinch bolt securing the axle. 

 

 
1. Pinch bolt 

 

4. Remove the axle shaft and the front wheel. 

In this case, make sure the motorcycle is 

properly supported. 

 

NOTE:  

Do not depress the brake lever when the wheel is 

off the motorcycle as the brake pads will be forced 

shut. 

 

 

 

 

 

 

 

 

 

 

 

 
 

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 tube-

less 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 sud-

den deflation. 

 

Tube-type wheel →  Tube-type  

                                   Tires only 

Tubeless-type wheel →  Tube-type or 

                                   Tubeless tires 

 

WARNING: 

When using tube-type tires, be sure to install the 

proper tube also. 

 

 

CHASSIS 
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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. 

 

 

Rim run-out limits: 

Vertical: 2mm (0.079 in)  

Lateral: 2mm (0.079 in) 

 

3. Check the wheel balance. Rotate the wheel   

lightly several times and note where the 

wheel comes to rest. If the wheel is not stati-

cally balanced, it will come  to  rest at the 

same point each time.    Install an appropri-

ate balance 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 to seat itself properly on the 

rim. Failure  to allow proper seating may 

cause tire failure, resulting damage to the 

motorcycle and injury to the rider. 

5. After repairing or replacing a tire, check to   

be  sure  the  valve-stem  locknut is securely  

fastened.   If not, torque it as specified. 

 

Tightening torque:  

2 Mm (0.2m-kg, 1.4fflb) 

 

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. 

 

 

 

 

 

2. 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" be-

tween the bearings. Both bearings can be 

removed in this manner. 

 

WARNING: 

Eye protection is recommended when using 

striking tools. 

 

3. To install the wheel bearing, reverse the 

above sequence. Use a socket that matches 

the outside diameter of the race of the bear-

ing to drive in the bearing. 

 

CAUTION: 

Do not strike the center race or balls of the bear-

ing. 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: 

1. Lightly grease the lips of the front wheel oil 

seals   and the gear teeth of the speedome-

ter drive and driven gears. Use lightweight 

lithium base grease. 

2. Install the speedometer-cable-holder secur-

ing bolt. 

3. Make sure the projecting portion (torque 

stopper) of the speedometer housing is posi-

tioned correctly. 

 

 
1. Torque stopper 
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4. Tighten the axle nut and install a new cotter 

pin. 

 

Tightening torque:  

110 Nm (11 m-kg, 80ft-lb) 

 

5. Install the front fender. 

6. Before tightening the pinch bolt, compress 

the  front forks several times to check for 

proper fork operation. 

7. Tighten the axle pinch bolt and a new cotter 

pin. 

 

Tightening torque: 

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

 

WARNING: 

Always use a new cotter pin on the axle nut. 

 

REAR WHEEL 

 

Removal 

1. Place the motorcycle on its centerstand. 

2. Remove the tension bar and the brake rod   

from   the   brake   shoe   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. 

 

 
1. Adjuster         2. Brake rod  3. Tension bar 

 

3. Remove the axle nut cotter pin and axle nut. 

Discard the old pin. 

 

 

 

 

 

 

 
 

4. Loosen the rear axle pinch bolt and pull out 

the rear axle. 

 

 
1. Pinch bolt 

 

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 speci-

fied value, replace the brake shoe as a set. 
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Wear limit:    2mm (0.08 in) 

 

2. Remove any glazing from the brake shoes 

with coarse sandpaper. 

 

Brake drum 

Oil or scratches on the inner surface of the brake 

drum will impair braking performance or result in 

abnormal noises. Remove oil by wiping the brake 

drum with a rag soaked in lacquer thinner or sol-

vent. Remove scratches by lightly and evenly pol-

ishing 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 indicate their rela-

tive positions for easy assembly. 

 

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 coupling 

as shown in the photograph. 

 

 

 

 

 
 

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: 

            110 Mm (11 m-kg, 80 ft-lb)  

Axle pinch bolt: 

             6 Nm (0.6 m-kg, 4.3 ft-lb) 
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FRONT BRAKE 

  

CAUTION: 

Disc brake components rarely require dis-

assembly. Do not disassemble components un-

less absolutely necessary. If any hydraulic con-

nection in the system is opened, the entire sys-

tem should be disassembled, drained, cleaned, 

and then properly filled and bled upon reassem-

bly. 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 fol-

lowing parts if pad replacement is required. 

• Pads 

• Pad shim 

 

NOTE: 

Replace the pads as a set if either is found to be 

worn to the wear limit. 

 

 

 

 

 

 

 

 

 

CALIPER DISASSEMBLY 

 
 

1. Remove the brake hose from the caliper. Al-

low the caliper assembly to drain into a con-

tainer. 

2. Place the open hose end into the container 

and pump the old fluid out of the master cyl-

inder. 

3. Remove the  retaining spring, retaining bolt, 

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. 
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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 han-

dlebar.  Remove the cap, and drain the re-

maining fluid. 

5. Remove the master cylinder dust boot. 

6. Remove the snap ring. 

 

 
 

7. Remove the master cylinder cup assembly. 

Note that the cylinder cups are installed with 

the larger diameter (lips) inserted first. 

 

 

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 it is 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:  0.8mm (0.031 in) 

 

 
 

3. Replace the piston seals if damaged. Re-

place the seals every two years. 

4. Inspect the  master cylinder  body;  replace if 

scratched. Clean all the passages with new 

brake fluid. 



 119

 

5. Inspect the brake hoses. Repalce 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. 

 

Maximum deflection: 

0.15mm (0.006 in) 

Minimum disc thickness: 

4.5mm (0.18 in) 

 

 
 

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: 

• Piston seals 

• Retaining ring 

• Pad shim 

 

 

 

 

 

 

 

 

 

 

 

 
 

1. Install the piston seals and the piston. 

2. Install  the  retaining  spring,  pads,  and re-

taining bolt into the caliper cylinder. Torque   

the   retaining   bolt   to   specification. 

 

Tightening torque: 

23 Nm (2.3 m-kg, 17 ft-lb) 

 

3. Apply rubber grease to the piston seals, 

caliper cylinder, and piston. 

4. Install the caliper assembly on the front fork. 

Torque the bolts to specification. 

 

Tightening torque:  

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

 

 
 

5. Attach the brake hoses. 

 

Tightening torque: 

20 Nm (2.0 m-kg, 14 ft-lb) 
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6. If the 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 torqued to specifi-

cation. 

 

Tightening torque: 

20 Nm (2.0 m-kg, 14.5 ft-lb) 

 

7. Reassemble the master cylinder as shown in 

the illustration. 

 

Tightening torque:  

(all brake union bolts)  

26 Nm (2.6 m-kg, 19 ft-lb) 

 

 
 

Bleeding the brakes 

 

WARNING: 

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 operation is incorrect, bleed the brake 

system. Failure to bleed the brake system prop-

erly can result in a dangerous loss of braking 

performance. 

 

1. Add proper brake fluid to the reservoir. In-

stall the diaphragm, being careful not to spill 

or overflow the reservoir. 

 

2. Connect a clear plastic tube, 4.5mm (3/16 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-lb) 

 

4. Repeat the above procedure until all air 

bubbles are removed from the system. 

 

NOTE: 

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. 
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Removal and disassembly 

 

WARNING: 

Securely support the motorcycle so there is no dan-

ger of it falling over. 

 

1. Disconnect the speedometer cable. Remove 

the  brake caliper and the front wheel. Re-

move the front fender. 

2. Remove the wire holder and loosen the front 

fork pinch bolts. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 1. Wire holder 2. Pich bolt 
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3. Remove the caps and  fork cap  bolts from 

the inner fork tubes. 

 

 
1. Cap           2. Fork cap bolt 

 

4. Place an open container under each drain 

hole. Remove the drain screw from each 

outer tube. 

5. Remove the horn cover from the under 

bracket. 

 

 
1. Horn cover 

 

6. Loosen the pinch  bolts on the under 

bracket, and remove the forks. 

7. Remove the fork spring and remove the cyl-

inder 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. 

 
 

8. Remove the dust seal from the outer fork 

tube with a screwdriver. Be careful not to 

scratch the inner fork tube surface. 

 

 
1. Dust seal 

 

9. Remove the retaining clip from the outer fork 

tube, and pry out the fork seal. Be careful 

not to damage the fork tube surface. 

 

 
1. Retaining clip 

 

 
1. Oil seal 

 

Inspection 

1. Examine the inner fork tube. If the tube is 

severely scratched or bent, it should be re-

placed. 

 

WARNING: 

Do not attempt to straighten  a bent fork tube; this 

may dangerously weaken the tube. 
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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. If it is 

not damaged, replace the fork seal. 

3. Check the outer fork tubes for dents. Re-

place the tube if it is dented. 

4. Check the free length of the springs. 

 

 

Fork spring free length:  

461 mm (22.1 in) 

 

5. Check the 0-ring on the cap bolt. If it's dam-

aged, replace it. 

 

 
1. O-ring 

 

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. In-

stall the retaining clip. 

3. Install the dust seal into the outer fork tube. 

4. Install the damper rod assembly into the in-

ner fork tube.  Hold the damper rod with the 

front fork cylinder holder. 

5. Put the taper spindle on the damper rod. 

6. Hold the inner fork tube, and carefully install 

the outer fork tube over the taper spindle. 

7. Apply   Loctite®   (red)  to  the cylinder se-

curing bolt, and install the bolt and a copper 

washer into the outer fork tube. Torque the 

bolt to specification. 

 

Tightening torque: 

26 Nm (2.6m-kg, 19fflb) 

 

 

8. Pour the specified amount of fork oil into the 

inner fork tube. 

 

Fork oil capacity: 

257cm3 (9.0 Imp oz, 8.7 US oz)  

Fork oil level: 

152mm (6.0 in)  

(From top of inner tube fully compressed with-

out spring.)  

Recommended oil:  

Yamaha fork  oil 15 wt or equivalent 

 

9. Install the fork spring and cap bolt with a 

new 0-ring into the inner fork tube. Finger 

tighten the cap bolt. 

 

NOTE:  

The fork spring must be installed with the smaller 

pitch side facing upward as shown. 

 

 
 

10. Install the fork into the brackets. Make the 

top of the inner fork tube level with the top of 

the handle crown. 
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11. Tighten the pinch bolt at the under bracket. 

Torque the bolt to specification. 

 

Tightening torque 

38 Nm (3.8 m-kg,27 ft-lb) 

 

 
 

12. Tighten the cap bolt to specification, use the 

special tool. 

 

Tightening torque: 

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

 

 

 
 

13. Tighten the pinch bolts at the handle crown. 

Torque the bolts to specification. 

 

Tightening torque. 

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

 

14. Install  the horn cover onto the under 

bracket. 

15. To install the front wheel, reverse the re-

moval procedure. 

Refer to  "FRONT WHEEL"  on  page 5-1. 
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Removal 

1. Remove sidecovers and the fuel the tank. 

2. Remove   the   headlight   lens   unit,  and 

disconnect all wiring connectors in the head-

light shell. 

3. Remove the handlebars from the steering 

crown. 

4. Remove the front wheel and front forks. 

5. Remove   the   headlight   body   bracket se-

curing bolts and remove the headlight body, 

flasher light, and horn together. 

 

 
 

 
 

6. Remove the steering stem bolt, and remove 

the steering crown. 

 

 
 1. Steering stem nut 

 

 

 

 

7. Remove the top ring nut. 

 

 
 

8. Support the steering stem, and remove the 

lower ring nut. 

9. Remove the top bearing race and all of the 

balls from the upper bearing. 

 

Ball quantity (upper and lower): 38 PCS. 

 

 
 

Inspection 

1. Wash the bearings in solvent. 

2. Inspect the bearings for pitting or other dam-

age. Replace the bearings if pitted or dam-

aged. Replace the  races when the balls are 

replaced. 

3. Clean and inspect the bearing races. Spin 

the bearings by hand. If the bearings are not 

smooth  in their operation, replace balls and 

races. 
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Assembly 

1. Grease the bearings and races with wheel 

bearing grease. 

 

 
 

2. Install the steering stem, balls, and races. 

3. Install the lower ring nut. Tighten it to ap-

proximately   20  Nm  (2.0  rrrkg,   14 fflb)   

and loosen it approximately 1/4 turn. 

4. While holding the lower ring nut with the ring 

nut wrench, tighten the top ring nut securely. 

5. Continue    assembly;   reverse   the   dis-

assembly procedure. 

6. 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-lb)  

Under bracket pinch bolt: 

38 Nm (3.8 m-kg, 27 ft-lb)  

Steering stem bolt: 

54 Nm (5.4 m-kg, 39 ft-Ib) 
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Free play inspection 

1. Remove the rear wheel and the shock ab-

sorber. Grasp the swingarm and try to move 

it from side to side as shown. There should 

be no noticeable side play. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. The swingarm is mounted on needle bear-

ings. Move the swingarm up and down as 

shown. The swingarm should move 

smoothly, without tightness, binding, or 

rough spots that could indicate damaged 

bearings. 
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Removal 

1. Remove the rear wheel, sidecovers, starter 

relay and rubber plugs. 

2. Remove the final gear assembly and the 

drive shaft from the swingarm. 

 

 
 

3. Remove the cotter pin from the swing-arm, 

drive out the shock absorber pivot shaft, and 

disconnect the shock absorber from the 

swingarm. 

 

 
 

4. Remove  the  swingarm pivot bolt, and re-

move the swingarm. 

 

 
 

 

 

 

 

Inspection and lubrication 

1. Remove the bearing caps. Inspect the bear-

ings for pitting or other damage. Make sure 

that the bearings roll freely. If a bearing is 

damaged, it should be replaced. 

 

 
 

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. Re-

place it if it's damaged. 

 

 
 

4. Check the needle bearing and oil seal in the 

rear arm for damage or wear. Replace as 

required. 

 

 
1. Bearing  2. Oil seal 
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5. Measure the length of the bushing (A), the 

thickness of each thrust washer (Bi and B2), 

and the length of the swingarm mounting 

bracket (C) in the lower frame member. 

 

 
 

6. Calculate the swingarm side clearance by 

using the formula given below: 

Side clearance = A - (Bj + B2 + C) 

7. f the side clearance is not within specifi-

cation, adjust the clearance by installing a  

new thrust washer(s) of appropriate thick-

ness. Recheck the side clearance. 

 

Swingarm side clearance: 

0.1 ~ 0.3mm (0.004 ~ 0.012 in) 

 

Assembly 

1. Assemble the swingarm by reversing the 

removal procedures. Use a new lock plate, 

and torque the swingarm pivot bolt to speci-

fication. 

 

Tightening torque: 

78Nm (7.8 m-kg, 56ft-lb) 

 

CAUTION: 

Use a new cotter pin when installing the shock 

absorber pivot shaft. Bend the cotter pin as 

shown in the illustration. 
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Removal 

1. Remove the fuel tank. 

2. Remove the rear wheel. Refer to "REAR 

WHEEL  REMOVAL". 

3. Remove the cotter pin from the swing-arm, 

drive out the shock absorber pivot shaft, and 

disconnect the shock absorber from the 

swingarm. 
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4. Remove the shock absorber mounting bolt, 

and remove the shock absorber from the 

frame by carefully pulling it towards the front 

of the motorcycle. 

 

 
 

5. Compress  the   spring  and  remove  the 

spring seats. 

 

NOTE: 

The spring should be compressed as little as possi-

ble and handled with special care. 

 

6. Remove the spring, spring guide, spring ad-

juster, 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 en-

tire shock absorber. 

 

Notes on disposal 

Gas pressure must be released before disposing of 

the shock absorber. To do so, drill a 2 ~ 3 mm (0.08 

~ 0.12 in) hole through the cylinder wall at a point 

10 ~ 15 mm (0.4 ~ 0.6 in) above the bottom of the 

cylinder. 

 

 

 

CAUTION: 

Always wear a proper eye protection to prevent 

eye damage from escaping gas and/or metal 

chips. 

 

Installation and adjustment 

1. To install the shock absorber in the motorcy-

cle, reverse the removal procedures. 

 

Tightening torque:  

Pivot shaft:  

25 Nm (2.5m-kg, 18fflb) 

 

2. Turn the adjuster to the standard setting (the 

setting with the slot). 

 

 Hard S.T.D Soft

Adjusting position 5 4 3 2 1 

 

 
1. Stiffen 2. Softer 
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CABLES AND  FITTINGS 

 

Cable maintenance 

NOTE:  

See "MAINTENANCE AND LUBRICATION" interval 

charts. Cable maintenance is primarily 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. Improperly routed or ad-

justed 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. 

3. To   lubricate  the  cable,   hold   it in  a verti-

cal position. Apply lubricant to the uppermost 

end of the cable. Leave it in the vertical posi-

tion 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 semi-drying chain and ca-

ble lubricant will perform adequately under most 

conditions. 

 

Throttle maintenance 

1. Remove the phillips head screws from the 

throttle housing assembly and separate the 

two halves of housing. 

2. Disconnect the cable end from the throttle 

grip assembly, and remove the grip assem-

bly. 

 

 

 

3. Wash  all  parts  in  a mild solvent, and 

check all contact surfaces for burrs or other 

damage. (Also clean and inspect the right-

hand end of the handlebar.) 

4. Lubricate  all  contact  surfaces with a light 

coat of  lithium-base grease and reassem-

ble. 

 

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   not rotate on the handlebar. 
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Troubleshooting 

The following conditions may indicate damaged 

shaft drive components: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Inspection notes: 

1. During coasting, accelerating, or deceler-

ating, the "rolling rumble" will increase with  

rear wheel  speed,  not engine or transmis-

sion gear speeds. However, such noise may 

also be due to damaged wheel bearings. 

2. Noise that varies with acceleration and de-

celeration:   following   incorrect   reas-

sembly,   a condition  of too-little  gear lash 

may produce a whine during deceleration. 

 

CAUTION: 

Too-little gear lash is extremely destructive to 

the gear teeth. If a test ride following reassembly 

indicates this condition, stop riding immediately 

to minimize damage to the gears. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3. A slight "thunk" must be distinguished from nor-

mal motorcycle operation. It will be most noticeable 

at low speed and could indicate broken gear teeth. 

 

WARNING: 

If broken gear teeth are suspected, stop riding 

immediately. This condition could lead to lock-

ing-up of the shaft drive assembly and result in 

harm to a rider. 

 

NOTE: 

Damage areas A, B, C, and D 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 com-

ponents are damaged, remove the components for specific inspection. 
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4. Troubleshooting chart 

Where basic conditions "1" and "2" above 

exist, consider the following chart: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5. Oil leak inspection 

If a shaft drive component is suspected of 

leaking oil, first thoroughly clean the entire mo-

torcycle. 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 motor-

cycle prepared in this way for the distance 

necessary to locate precisely the 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

leak. There is the possibility that a component hous-

ing 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 motorcy-

cle, an apparent oil leak may be the result of a rust-

preventive coating or excessive assembly lubrica-

tion of the seals. Always clean the motorcycle and 

recheck the suspected location of any apparent 

leakage. 
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6. Checking drained oil 

Whenever a problem is suspected in either 

the middle or final gear assemblies, drain 

and inspect the oil. Metal particles on the 

drain plug or in the oil could indicate a bear-

ing seizure or other problem. However, a 

small amount of metal particles in the oil is 

normal. 

 

Final gear removal 

1. Remove the rear axle and the rear wheel 

(see "REAR WHEEL" section in this Chap-

ter). 

2. Remove   the  four   nuts   and  one  bolt 

holding the final drive unit to the swing arm. 

 

 
3. Remove the final gear assembly. 

 

Gear lash check and adjustment 

4. Secure the gear case in a vise or other sup-

port. 

5. Remove one nut from the final gear case 

stud.  Install the final gear holding tool over  

the   ring   gear  surface   and  stud. Tighten 

the holder to the stud with a nut. 

 

 
 

 

 

 

 

6. Install the final gear lash measurement tool 

on the gear coupling. 

 

 
 

7. Mount a dial gauge against the lash meas-

urement tool at the scribed mark (60mm 

[2.36 in] from the center of the shaft). 

 

 
 

8. Gently rotate the gear coupling back and 

forth. Note the lash measurement on the dial 

gauge. 

 

Final gear lash: 

0.25 ~ 0.50mm (0.010 ~ 0.020 in):  

When using the measurement tool.  

0.1. ~ 0.2mm (0.004 ~ 0.008 in):  

Actual gear lash on the final gear teeth. 
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6. If the gear lash exceeds the specified limits, 

adjust as follows: 

• To  reduce gear lash, increase the ring gear 

shim. 

• To  increase gear lash, reduce the ring gear 

shim. 

 

 
 

• If it is necessary to increase the ring gear 

shim by more than 0.1mm (0.004 in), re-

duce the thrust washer thickness by 0.1mm 

(0.004 in) for each 0.1mm (0.004 in) of ring-

gear-shim increase. If it is necessary to re-

duce the shim by more than 0.1mm (0.004 

in), reverse the above procedure. 

 

Final gear disassembly 

1. Remove the nuts and bolts holding the bear-

ing housing. 

2. Remove   the   ring   gear  assembly   and 

thrust washer from the final gear case. 

 

 
 

3. Remove the final-drive-shaft-bearing retainer 

with the final-drive-shaft-bearing-retainer 

wrench. 

 

 

 

 

 

CAUTION: 

The final-drive-shaft-bearing-retainer nut has 

left-hand threads. Turn the retainer nut clock-

wise to loosen it. 

 

 
 

4. Remove final drive shaft assembly from the 

final gear case. 

 

 
 

CAUTION: 

Final drive shaft removal should be performed 

only if the gearing or damper cam replacement 

is necessary. Do not reuse the bearings or races 

after removal. 

 

5. Place the final drive shaft in a hydraulic 

press with the damper compressor in place 

as shown in the photograph. 
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1. Damper compressor   2.  Cam damper 

3.   Hydraulic press 

 

 

6. Press the damper cam, and remove the 

spring retainers. 

7. Remove   the   retainer   washer,   spring, 

spring seat, and the damper cams from the 

drive shaft. 

 

 
 

8. Inspect the damper cam surfaces. Check for 

smooth cam action and excessive wear on 

the cam surface. If cam surface is severely 

worn, replace damper assembly. 

 

 
 

9. Inspect the damper springs for fatigue, wear, 

and damage. Replace as necessary. 

 

 

 

10. Remove the guide collar, oil seal, and roller 

bearing from the main housing by using the 

press tool No. 1 and a press. Use the appro-

priate supports for the main housing during 

this operation. The roller bearing may be re-

used if undamaged. Do not reuse the oil 

seal. 

 
 

11. Final-drive-shaft roller bearing; removal of 

this bearing is difficult and seldom neces-

sary. Heat the bare housing to 150°C 

(302°F). Use an appropriately-shaped punch 

to remove the roller bearing outer race. Re-

move the inner race from the final drive 

shaft. 

 

 
Final gear assembly 

1. Install the new rear final  drive shaft roller 

bearing. Heat the bearing housing to 150°C 

(302°F)  and  use an appropriate adapter to 

install the roller bearing outer race. Install 

the inner race onto the final drive shaft. 

2. Using the press tool No. 2 and a press, in-

stall the guide collar, new oil seal, and roller 

bearing into the main housing in that order. 
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NOTE:  

The removed roller bearing can be used if undam-

aged; however, we recommend replacement with a 

new one. 

 

 
 

3. Install the ball bearing onto the final drive 

shaft. 

4. Install   the spring seat, spring damper cams, 

and retainer washer onto the final drive 

shaft. 

5. Place the final drive shaft on a hydraulic 

press with the damper compressor. 

6. Slowly press the damper cam and install the 

spring retainer. 

7. Final drive/ring gear positioning. 

 

 

NOTE: 

When any of the following parts are replaced, gear 

positioning is necessary: 

�  Final gear case 

�  Ring gear bearing housing 

�  Bearing(s) 

 

 

 

 
 

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 to or subtracted from 84. 

b =  a numeral on the gear case (i.e. 83.50). 
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Example: 

If the final-drive-shaft gear is marked 

"+01"....."a" is 84.01. If the gear case is 

marked "83.50" "b" is 83.50. 

 

A =84.01 -83.50  

A = 0.51 (0.020 in) 

 

Then the necessary shim thickness is 

0.51mm (0.020 in).  

Shim   sizes   are   supplied   in   the following 

thicknesses: 

0.15mm      (0.006   in),     0.30mm, 

(0.012   in),  0.40mm,   (0.016   in), 

0.50mm (0.020 in), 0.60mm (0.024 

in) 

 

Because the shims can only be selected in 

0.05mm (0.002 in) increments, round off the 

hundredths digit and select the appropriate 

shim(s). 

 

Hundredths Round value 

0, 1,2 0 

3,4,5,6,7 5 

8,9 10 

 

In the example above, the calculated shim 

thicknesss is 0.51mm (0.0201 in). The chart 

instructs you, however, to round off the 1 to 

0. Thus you should use a 0.50mm (0.0197 

in) shim,  

b) 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 following formula: 

B = c + d-(e + f) 

 

Where: 

c =  the numeral on the gear case (i.e. 45.52)  

d =  a numeral (usually a decimal number) on 

the outside of the ring gear bearing housing 

and added to 3.  

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   f   =  13.00mm 

(0.512 in) 

 

Example: 

• If the gear case is marked 45.52 ,,, c is 

45.52. 

• If  the  ring  gear  bearing  housing  is 

marked 35.....d is 0.35 + 3 = 3.35. 

• If the ring gear is marked +01.....e is 35.40+ 

0.01 =35.41. 

• f is 13.00. 

B = c + d- (e + f) 

B = 45.52 + 3.35 - (35.41 + 13.00) 

B = 48.87-(48.41) 

B = 0.46 

Then   the   necessary shim  thickness  is 

0.46mm (0.018 in). 

 

NOTE: 

Use the chart for the final drive shaft shim to select 

the ring gear shim size. 

 

4. Install the final 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. 

 

NOTE: 

The bearing retainer nut has left-hand threads; turn 

the nut counterclockwise to tighten it. 
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Tightening torque: 

110 Nm (11 m-kg, 80 ft -lb) 

 

 
 

5. Install  the  ring gear assembly without the 

thrust washer. Adjust the gear lash (refer to 

"GEAR  LASH CHECK AND 

ADJUSTMENT"). 

6. Place four pieces of Plastigage    between 

the originally fitted thrust washer and the ring 

gear. 

7. Install the gear case onto the ring gear as-

sembly, and tighten the nuts and bolts with 

the specified torque. 

 

 
 

Tightening torque: 

Bolt/Nut:  23 Nm (2.3 m-kg, 16.6 ft-lb) 

 

NOTE: 

Do not turn the drive pinion/ring gear when measur-

ing clearance with Plastigage®. 

 

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 ~ 0.2mm (0.004 ~ 0.008 in) 

 

9. If the clearance exceeds the specified value, 

replace the thrust washer to obtain the 

proper clearance. 

 

DRIVE SHAFT 

 

 
 

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: 

When installing the drive shaft, lubricate the splines 

with molybdenum disulfide grease. 
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Installation 

When  installing the drive shaft, reverse the removal 

procedure. Note the following points: 

• Lubricate the shaft splines with moly-

bdenum disulfide grease. 

• Torque the final gear case nuts and bolts to 

specification. 

 

Tightening torque: 

Bolts/Nuts:   42 Mm (4.2 m-kg,  18 ft-lb) 

 

 



 145

 

 

CHAPTER 6. COOLING SYSTEM 

 

 

 
COOLING SYSTEM������������������������������������  147 

 

HANDLING NOTES������������������������������������  148 

 

COOLANT REPLACEMENT��������������������������������. 148  

 

RADIATOR���������������������������������������� 150  

Removal��������������������������������������� 150 

Inspection��������������������������������������. 150  

Installation�������������������������������������� 151  

 

WATER PUMP��������������������������������������. 151  

Disassembly�������������������������������������  151 

Inspection��������������������������������������. 152  

Assembly��������������������������������������.. 152 

 

THERMOSTATIC VALVE���������������������������������.. 154 

Operation��������������������������������������.. 154 

Inspection��������������������������������������. 154 

Assembly��������������������������������������.. 155 

 



 146

 

COOLING SYSTEM 

The coolant is circulated by an impeller-type pump 

mounted on the right-hand crankcase and driven by 

a gear. The coolant is drawn by the pump from the 

bottom tank of the radiator, through the outlet pipe, 

and discharged into the cylinder and cylinder head 

through the joint pipe. The coolant passes from the 

cylinder to the cylinder head 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

through coolantways, and after circulating around 

combustion chamber jacketing, enters the radiator 

upper tank via the inlet pipe. The heated coolant 

from the engine then passes down through the 

finned tubes to the bottom tank of the radiator. 

These finned tubes present a large surface area to 

the air and dissipate the heat. 

 



 147

 

HANDLING NOTES 

 

WARNING: 

Do not remove the radiator cap, especially when 

the engine and radiator are hot. Scalding hot 

fluid and steam may be blown out under pres-

sure, which could cause a serious injury. 

To open the radiator cap, remove the radiator 

cover by removing the four screws. When the 

engine has cooled, place a thick rag, like a 

towel, over the radiator cap; slowly rotate the 

cap counterclockwise to the detent. This proce-

dure allows any residual pressure to escape. 

When the hissing sound has stopped, press 

down on the cap while turning counterclockwise 

and remove it. 

 

COOLANT REPLACEMENT 

1. Draining the coolant,  

a) ENGINE 

1) Place an open container under the 

engine. 

2) Remove    the    radiator   cover   and 

radiator cap. 

 

 
1. Radiator cap     2. Radiator cover 

 

 

3) Remove the drain bolts (two) from 

each cylinder and the bottom of the 

water pump cover. Drain the coolant. 

 

 

 

 

 

 

 

 

 

 

 
 1. Drain bolt 

 

 
 1. Drain bolt 

 

HANDLING NOTES 

 

b) RADIATOR 

The coolant in the radiator cannot be 

drained from the water pump cover drain 

hole. To drain the radiator, proceed as fol-

lows: 

1) Remove the screws (two) securing 

the thermostatic valve cover and re-

move the cover. The coolant will rush 

out. 

 

 
 

2) Thoroughly flush the cooling system 

with clean tap water. 
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2. Filling with the coolant. 

1) Check the drain bolt gaskets and 0-

ring in the thermostatic valve cover 

for damage. If damaged, replace as 

necessary. 

 

 
1. O-ring 

 

2) Install the drain bolts with the gakset 

and torque the bolt to specification. 

 

Tightening torque:  

Drain bolt � cylinder:  

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

Drain bolt � Water pump cover:  

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

 

3) Lightly apply grease to the 0-ring, 

and install the  thermostatic  valve 

cover. 

 

CAUTION: 

Check the thermostatic valve and rubber gasket 

position before installing the thermostatic valve 

cover. 

 

 
1. Thermostatic valve        2. Rubber gasket         3. Breather 

 

 

 

 

 

4) Remove the sidecovers and fuel 

tank. 

5) Remove the air breather bolt from the 

T-joint as shown. 

 

 
1. T-joint 

 

6) Pour the recommended coolant, and 

soft water into the radiator until the 

radiator is full. 

 

Recommended coolant:  

High-quality ethylene glycol anti-freeze  

containing anti-corrosion inhibitors    

for aluminum engines. 

Coolant and soft water mix ratio:  

50%/50% 

Total amount: 

2.3 L (2.0 Imp qt, 2.4 US qt) 

Reservoir tank capacity: 

0.35 L (0.3 Imp qt, 0.4 US qt) 

From LOW to FULL level:  

0.25 L (0.2 Imp qt, 0.3 US qt) 

 

CAUTION: 

Hard water or salt water is harmful to the engine 

parts. You may use boiled water or distilled wa-

ter, if no soft water is available. 

 

7) Reinstall the air breather bolt, radia-

tor cap, sidecovers, and fuel tank. 

8) Run the engine several minutes to 

recheck the coolant level in the radia-

tor. If it is low, add more coolant until 

it reaches the top of the radiator. 

9) Fill the reservoir tank with coolant up 

to the "FULL" level. 
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1. Coolant reservoir tank cap     2. Full level     3. Low level 

 

10) Reinstall the radiator cover and 

check for coolant leakage. 

 

RADIATOR 

 

 
 

Removal 

1. Remove the radiator cover. 

2. Drain off the coolant. 

3. Remove the radiator mounting bolts. 

 

 

 

4.    Remove the coolant pipes 

5.    Remove the radiator. 

 

Inspection 

1. Using the cap radiator tester, check that the 

radiator cap vacuum valve and pressure 

valve operate correctly. Measuring with a 

tester, apply the specified pressure for 10 

seconds, and make sure there is no pres-

sure drop. 

 

Valve opening pressure:  

88 kPa (0.9 kg/cm2, 13psi) 

 

 
 

2. Check the radiator core for clogged or flat-

tened fins. If more than 20% of the radiator 

core area is flattened, repair or replace the 

radiator core. If the radiator is clogged with-

dirtordust, clean it by blowing it from its rear 

(engine side) with compressed air. 

 

 
 

3. Check the coolant hoses for cracks or dam-

age. Replace as required. 
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Installation 

1. Install the radiator and coolant pipes. Torque 

the radiator mounting bolts to specification. 

 

Tightening torque: 

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

 

2. Fill with the coolant. 

3. Inspect   the  cooling  system  for  leaks. At-

tach the cap tester to the radiator and pump 

it to the specified pressure. If the pressure 

gauge drops, inspect all pipes fittings and 

radiator for leaks. If leakage is   found,   re-

pair   or   replace   defective parts. 

 

Pressure:  98 kPa (1.0 kg/cm2, 14 psi); 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Disassembly 

 

NOTE: 

It is unnecessary to disassemble the water pump, 

except when there is excessive change in coolant 

temperature and/or the coolant comes out of the 

small hole in the right crankcase cover. 

 

1. Drain off the coolant completely. 

2. Drain off the engine oil. 

3. Disconnect the outlet pipe and bypass pipe. 

4. Remove the water pump cover together with 

joint pipes. 

5. Remove the right-side crankcase cover. 

6. Remove the circlip, water pump driven gear,   

and   gear  stopper   pin  from  the impeller 

shaft. 

 

 
1. Circlip 2. Water pump driven gear 3. gear stopper pin 
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7. Remove the impeller shaft from the crank-

case cover. 

 

Inspection 

1. Remove the deposits from the impeller and 

water pump housing. 

2. Check the impeller for cracks, wear, or dam-

age. Replace if necessary. 

3. Check the water pump seal set for wear and  

damage.   If damaged  or worn,  it should be 

replaced. 

 

 
1. Impeller  2. Water pump seal 

 

4. Check the oil seal and bearing for damage 

and wear. If damaged or worn excessively, it 

is advisable to replace the oil seal, water 

pump seal set, and bearing as a set. 

5. Check the O-rings for damage. Replace if 

necessary. 

6. Replace the bearing, oil seal, and water 

pump seal set in the following manner: 

a) Remove the water pump seal #2 from the 

case by tapping the seal body. 

 

 
1. Impeller    2. Water pump seal #1 

 

 

 

 

 

 

 

b) Remove the bearing and oil seal from the 

case by taping them away from the water 

pump seal side. 

 

 
 

c) Remove the water pump seal #1 from the 

impeller by carefully prying out seal with a 

small screwdriver. 

 

 
 

Assembly 

1. Apply grease to oil seal lip. Install the oil seal 

into the crankcase cover. 

 

 
1. Oil seal 
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NOTE:  

Install the oil seal, with the manufacturer's marks or 

numbers facing inward. Take care so that the oil 

seal lip is not damaged or the spring does not slip 

off its position. 

 

2. Install  the  bearing  into the crankcase 

cover. 

3. Apply Yamaha Bond #4 to the pump seal #2 

body. Install the pump seal #2 into the 

crankcase cover. Use the water pump   seal   

installer  with   a   hydraulic press. 

 

 
1. Water pump seal installer       2.  Water pump seal (#2) 

 

4. Install the water pump seal (#1) into the im-

peller. 

 

NOTE: 

When fitting water pump seal #1 to the impeller, 

apply water or coolant to the outer surface of the 

damper rubber and impeller hub. Put the seal and 

damper rubber together, and fit them to the impeller 

hub. 

 

 

 

 

 

 
CAUTION:    

Never apply oil or grease to water pump seal 

surfaces. 

 

5. After installing water pump seal  #1, make 

sure it fits squarely. 

 

 
 

Tilt Limit: 

0.15mm (0.006 in) 

 

6. Install the impeller shaft into the crank-case 

cover.  Lightly apply grease to the impeller 

shaft. 

7. Install the gear stopper pin, driven gear and 

circlip  into the  impeller shaft as illustrated. 

 

 
1. Circlip     2. Water pump driven gear      

3. Stopper Pin 4. Impeller shaft 
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CATION: 

Take special care so that water pump seals #1 

and #2 are not scratched when installing them. 

Replace any scratched seal. 

 

THERMOSTATIC VALVE 

 

 
1. Thermostatic valve 

 

Operation 

The thermostatic valve is installed in the water 

pump cover and automatically opens and closes the 

cooling circuit to regulate the coolant flow depend-

ing on the engine temperature. When the engine is 

cool, the thermostatic valve main valve is closed, 

but the bypass valve is open. Therefore, the coolant 

does not flow into the radiator but flows through the 

bypass hose. Further, it flows through the bypass 

valve into the water pump, by which the coolant is 

pumped to the engine cylinder water jackets. (Fig. 

1) 

When the engine is warm, the thermostatic valve 

main valve is open and the bypass valve is closed. 

Therefore, the coolant flows to the radiator where it 

is cooled. After cooling, the coolant flows through 

the outlet pipe and thermostatic valve main valve to 

the water pump, by which it is pumped to the engine 

cylinder water jackets. (Fig. 2) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Inspection 

1. Inspect the valve face for scratches or other 

damage. Replace the thermostatic valve if 

scratched or damaged. 

2. Immerse the thermostatic valve in the water 

as shown. While heating the water, check 

the thermostatic valve movement at each 

temperature as tabulated. If the thermostatic 

valve does not move or is out of specifica-

tion, it should be replaced. 
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Assembly 

For installing the thermostatic valve, reverse the 

removal procedure. Refer to "COOLANT 

REPLACEMENT" on page 6-2. 
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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 starting circuit 

cut-off relay. If the engine stop switch and the main 

switch are both on, the starter motor can operate 

only if: 

 

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. 
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Removal 
1. See Chapter 3. "ENGINE  DISASSEMBLY." 

 
Inspection and repair 

1. Check  the  outer  surface  of  the  com-
mutator. If its surface is dirty, clean it with 
#600 grit sandpaper. 

2. The mica insulation between the com-
mutator segments should be   1.1 ~ 1.6 mm 
(0.04 ~ 0.06 in) below the segment 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

level. If not, scrape the mica to proper lim-

its with an appropriately shaped tool. (A 

hacksaw blade can be ground to fit.) 

 

NOTE: 

The mica insulation of the commutator must be 

undercut to ensure proper operation of commuta-

tor. 
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3. The armature coil should be checked for in-

sulation breakdown (shorting to each other 

or to ground) and for continuity. Use a 

pocket tester. 

 

Coil resistance: 

Armature coil:11.5Mn±10% at 20°C(68°F) 

 

 
 

4. Check the front and rear cover bushings for 

damage. If either is damaged, the starter 

motor must be replaced. 

 

 
 

5. Check the brush length. Replace  the brush 

if it's at or near its limits. 

 

Minimum brush length: 4.5mm (0.18 in) 

 

 
 

6. Check the brush spring pressure. Compare 

it with a new spring. Replace the old spring 

if it is weak. 

 

 

STARTER RELAY  

Inspection 

1. Remove the left sidecovers. 

 

 
1. Starter relay 

 

2. Turn the ignition to the ON the engine stop 

switch to RUN and the shift lever to 

NEUTRAL. 

3. Push the starter switch. If the relay does not 

click,  check the wires from  the starter  

switch   and  from  the  starting circuit    cut-

off relay (red/white � blue/white). Turn the 

ignition off. Use the scale (ohms x 1) on the 

tester. The resistance between these wires 

should be no more than 3.5 ohms. If there is 

more resistance, the relay should be re-

placed. 
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STARTING CIRCUIT CUT-OFF RELAY 

 

Inspection 

1. Lift the seat, and remove the right side-

cover. 

2. Remove   the   TCI   unit/reservoir   tank 

holding screw. 

 

 
 

3. Remove   the   TCI   unit/reservoir   tank 

from the frame. 

4. Remove the starting circuit cut-off relay 

from the frame, and disconnect the con-

nector. 

 

 
1. Starting circuit cut-off relay 

 

 

 

 

 

5. Check the resistance of the relay coil wind-

ings with the pocket tester. If the resistance 

is not within specification, replace the relay. 

 

 
 

6. Check the relay function with a 12 volt bat-

tery and the pocket tester. Connect the 

leads as shown in the illustration. If the re-

sistance readings do not equal those shown 

in the illustration, replace the relay. 

 

 
1.   When the battery is connected 

2.   When the battery is disconnected 

3.   12 volt battery 

 

7. 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. 
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NOTE: 

Only the Yamaha Pocket Tester will give a 9.5Ω read-

ing when testing continuity. The particular characteris-

tics of other testers will vary the continuity test read-

ings. 
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AC GENERATOR AND VOLTAGE REGULATOR 

 

Inspection 

1. Connect the pocket tester to the battery 

terminals. 

2. Start the engine. 

3. Accelerate the engine to approximately 

2,000   r/min  or  more,  and  check  the 

generator voltage. 

 

Generator voltage:  14.5 ± 0.5V 

 

 
 

4. If the indicated voltage cannot be reached, 

check all connections. If the 1connections 

are all good, check the battery, stator coil, 

and the regulator/rectifier. If both the battery 

and stator coil are in working order, the 

regulator is defective and should be re-

placed. 

 

CAUTION: 

Never disconnect the wires from the battery 

while the generator is operating. If the 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 battery. 

If it is less than 1.260, remove and charge   

the   battery,  until   the   specific gravity is 

greater than 1.260. 

 

 

 

 

 

Stator coil inspection 

1. Remove the right sidecover, TCI unit, and 

reservoir tank from the frame. 

 
1. Rectifier/Regulator 

 

2. Disconnect the stator coil leads from the 

voltage 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. 

 

 
 

Starter coil resistance: 

0.32Ω±10% of 20°C(68°F)  

Color: 

White-White 

 

 

3. If the resistance in each coil is correct, 

check the stator for a short to ground. Con-

nect one lead of the ohmmeter to a white 

lead, the other lead to ground. With the se-

lector knob set at X1Ω, the reading should 

be infinity (∞). If it is not, the stator is defec-

tive and should be replaced. 
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Checking the silicon rectifier 

1. Check the silicon rectifier as specified using 

the pocket tester. 

 

 
 

2. If any  element is broken, replace the entire 

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 rectifier directly 

to the battery to make a continuity check. 
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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 de-

pendability of the system by eliminating frequent 

cleaning and adjustment of points and ignition tim-

ing. The TCI (Transistor Control Ignition) unit incor-

porates an automatic advance circuit controlled by 

signals generated by the pickup coil. 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. 

 

NOTE: 

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 con-

ventional DC ignition system with the exception of 

using magnetic pickup coils and a transistor control 

box (TCI) in place of contact breaker points.  

1. Pickup unit 

The pickup unit consists of two pickup coils 

and a flywheel mounted onto the crank-

shaft. 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 determines 

the ignition advance. 

 
1. Pickup coils 

 

2. Ignitor unit 

This unit controls wave form, duty con-

trol, switching, electronic ignition ad-

vance, etc. The duty control circuit re-

duces electrical consumption by con-

trolling the duration of the primary igni-

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 

turning, 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 to 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-

sion is in neutral. 

 
 



 168

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. If it 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 electri-

cal  components are at operating temperature. 

2. Stop the engine, and connect the tester as 

shown. 

 

 
 

3. Start the engine, and increase the spark gap 

until misfire occurs. (Test at various r/min be-

tween idle and red line.) 

 

Minimum spark gap: 6mm (0.24 in) 

 

CAUTION: 

Do not run the engine in neutral above 6000 

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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Ignition spark gap test 

1. Remove the sidecovers and fuel tank, and  

disconnect the  ignition  coil  leads from the 

wiring harness and from the spark plugs. 

2. Connect the Electro Tester as shown. 

 

 
 

3. Connect a fully charged battery to the 

tester. 

4. Turn on the spark gap switch, and increase   

the gap to maximum unless misfire occurs 

first. 

 

Minimum spark gap: 6mm (0.24 in) 

 

Direct current resistance test. 

Use the pocket tester to determine resistance 

and continuity of primary and secondary coil 

windings. 

 

Standard value: Primary coil resistance: 

2.75Ω ± 10% a t20°C (68°F)  

Secondary coil resistance: 

7.9KΩ ± 20% at 20°C (68°F) 

 

 

 

 

 

 

 

 

 

 

 
 

Pickup coil 

1. Remove the right sidecover. 

2. Disconnect   the  pickup  coil   connector 

from the TCI unit. 

 

 



 170

 

3. Check the resistance of the pickup coil 

windings with the pocket tester. If the resis-

tance is not within specification, replace the 

pickup coil assembly. 

 

 
 

Pickup coil resistance: 

110Ω ± 10% at 20°C (68°F)  

(Red- Black, White- Black) 

 

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 

4000 km  (2500 mi), and replace after initial 

13,000 km (8000 mi). 

2. Clean   the   electrodes   of  carbon,   and 

adjust the electrode gap to the specification. 

Be sure to use the proper reach, type,  and  

electrode  gap   plug  (s)  as a replacement 

to avoid overheating, fouling, or piston 

damage. 

 

Type: 

D8EA(NGK) or X24ES-U 

(NIPPON DENSO)  

Electrode gap: 

0.6 ~ 0.7 mm (0.024 ~0.028 in)  

Tightening torque: 

20 Nm (2.0m-kg, 14.5ft-lb) 

 

Sidestand relay 

1. Remove  the right sidecover, TCI  unit, and 

reservoir tank from the frame. 

 

 
 

2. Check the resistance of the relay coil wind-

ings with the pocket tester. If the resistance 

is not within specification, replace the relay. 

 

 
 

3. Check the relay contact breaker points with 

the pocket tester and a 12 volt battery. 

Connect the leads as shown in the illustra-

tion. If the resistance readings do not equal 

those shown in the illustration, replace the 

relay. 

 

 
 

1. When the battery is connected 

2. When the battery is disconnected 

3. 12 volt battery 
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Sidestand switch 

1. Remove the right sidecover, TCI  unit, and 

reservoir tank from the frame. 

2. Disconnect the connector from the wiring 

harness. 

3. Connect the pocket tester leads as shown, 

and set the tester selector to ohm x 1. 

When   the   sidestand   is up,  the  tester 

should read zero ohms. When the side-

stand  is down,  the tester should read infin-

ity. 

 

 
 
1. Sidestand is down 

2. Sidestand is up 

3. Black 

4. Blue/Yellow 
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Lighting 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 further. Low battery volt-

age indicates either a faulty battery, low battery 

electrolyte, or a defective charging system. See 

CHARGING SYSTEM for checks of the battery and 

charging system. Also check fuse condition. Re-

place any "open" fuses. There are individual fuses 

for various circuits (see the complete circuit dia-

gram). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Headlight check. 

 

NOTE: 

When the main switch is turned "ON" the headlight, 

meter light, taillight, 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 performing the 

following check. 
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2. Taillight and license light does not work: 

• Check the bulb. 

• Check for 12V on the blue wire. 

• Check for ground on black wire to 

tail/ brake light and/or license light 

assembly. 
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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 bat-

tery voltage before proceeding further. Low battery 

voltage indicates either a faulty battery, low battery 

electrolyte, or a defective charging system. See 

page 7-8 CHARGING SYSTEM for checks of the 

battery and charging system. Also check the fuse 

condition. Replace any "open" fuses. There are 

individual fuses for various circuits (see the com-

plete 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. 

3. Check for 12V on the brown wire to each 

brake light switch (front brake and rear 

brake switches). 

Flasher light(s) do not work: 

1. Check the bulb. 

2. Right circuit: 

a) Check for 12V on the dark green 

wire to the light. 

b) Check for ground on the black wire 

to the light assembly. 

3. Left circuit: 

a) Check for 12V on the dark brown 

wire to the light. 

b) Check for ground on the black wire 

to the light assembly. 

c)  

4. Right and left circuits do not work: 

a) Check for 12V on the brown/white 

wire to the flasher switch on the left 

handlebar. 

b) Check for 12V on the brown wire to 

the flasher relay. 

c) Replace the flasher relay. 

d) Replace the flasher switch. 

5. Check the self-cancelling unit. (Refer to 

Flasher Self-Cancelling Unit.) 

 

 

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. 

2. If the oil level is correct, replace the oil level 

switch. 

 

Flasher self-cancelling unit 

The self-cancelling unit turns off the flashers. Gen-

erally, the signal will cancel after either 10 seconds 

of operation or after the motorcycle has traveled 

150 meters (490 feet), whichever is greater. At low 

speed, the cancelling is a function of distance; at 

high speeds, it's a function of both time and dis-

tance. The handlebar switch has three positions: L 

(left), OFF, and R (right). The switch lever will re-

turn to the OFF position after being pushed to L or 

R, but the signal will function. By pushing the lever 

in, the signal may be cancelled manually. Inspec-

tion 

If the flasher self-cancelling unit should become 

inoperative, proceed as follows: 

1. Pull off the 6-pin connector from the flasher 

self-cancelling unit, and connect the yel-

low/green lead to ground. Operate the han-

dlebar switch. If the signal operates nor-

mally in L, R, and OFF, the following are in 

good condition: 

a.  Flasher unit 

b.  Bulb 

c.  Lighting circuit 

d.  Handlebar switch light circuit 

If (a) and (b) are in good condition, the following 

may be faulty: 

• Flasher cancelling unit. 

• Handlebar switch reset circuit. 

• Speedometer sensor circuit. 

2. Pull off the 6-pin connector from the flasher 

self-cancelling unit, and connect a tester 

(ohms x 100 range) across the white/green 

and the black leads on the wiring  harness 

side.  Turn the speedo- 
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meter shaft. If the tester needle swings back 

and forth between 0 and oo, the speedome-

ter sensor circuit is in good condition. If not, 

the sensor-to-wiring harness may be inop-

erative.  

3. Pull the 6-pin connector from the flasher 

self-cancelling unit. Check if there is conti-

nuity between the yellow/red lead wire on 

the wiring harness side and the chassis. 

 

Flasher switch OFF: ∞ 

Flasher switch L or R: 0 ohms 

 

If the tester needle does not swing as indi-

cated above, check the handlebar switch 

circuit and wiring harness. 

4. If no defect  is found with the above three 

checks and the flasher cancelling system  is 

still  inoperative, replace the flasher cancel-

ling unit. 

5. If the signal flashes only when  the handle-

bar switch lever is turned to L or R and it 

turns off immediately when the handlebar 

switch lever returns to center, replace the 

flasher cancelling unit. 

 

Switches 

Switches may be checked for continuity with a 

pocket tester on the ohm x 1 scale.  

1. Main switch. 

 

 
 

2. Engine stop switch. 

 

 

3. Start switch. 

 
4. Lights (dimmer) switch. 

 
5. Turn switch. 

 
6. Horn switch. 

 
 

Battery 

If the battery shows the following defects, it should 

be replaced: 

1. The battery voltage will not rise to a specific 

value nor will bubbles rise in any cell, even 

after many hours of charging. 

2. Sulfation of one or more cells is indicated by 

the plates turning white or an accumulation 

of material in the bottom of 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 insulators 

is evident. 

 

WARNING: 

Battery fluid is poisonous and dangerous, 

causing severe burns, etc. It contains sulfuric 

acid. Avoid contact with the skin, eyes, or cloth-

ing. 

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 immedi-

ately. 

Eyes: Flush with water for 15 minutes, and get 

prompt medical attention. Batteries produce 

explosive gases. Keep sparks, flame, ciga-

rettes, 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 to 

three years. Lack of care, as described be-

low, 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 containing impurities; 

• Improper charging voltage or cur-

rent on new battery; 

 

If the motorcycle is not to be used for a long time, 

remove the battery and have it stored. The follow-

ing instructions should be observed: 

1. Recharge the battery periodically 

2. Store the battery in a cool, dry place. 

3. Recharge the battery before reinstallation. 

 

 

 

 

 

 

 

Battery  YB16AL  

Electrolyte  Specific gravity: 1.280  

Initial charging current  1.6 amp for 10 hours (new 
battery)  

Recharging current  10 hours (or until specific 
gravity reaches 1.280)  

Refill fluid  Distilled water (to maximum 
level line)  

Refill period  Check once per month (or 
more often, as required)  

 



 179

 

 



 180

 

 

Electric fan and thermostatic switch 

 

 
1.   Electric fan 

 

Operation 

The electric fan operation is completely automatic. 

It will be switched   ON   or   OFF   according to the 

coolant temperature in the radiator. 

 

NOTE:  

The electric fan is controlled by the thermostatic 

switch irrespective of the main switch. Thus, under 

certain operating conditions, this fan may not stop 

turning for some minutes until the engine tempera-

ture is approximately 91°C (195.8°F) even after the 

engine is stopped. 

 

 
Electric fan inspection 

 

NOTE: 

Checking of the electric fan should be made with-

out removing it from the motorcycle. 

 

1. Check the electric fan with a 12 volt battery. 

Connect the leads as shown in the illustra-

tion. If the electric fan does not operate, re-

place the electric fan motor assembly. If the 

electric fan 

 

 

operates,  check  the  following   points. Replace 

or/and repair as necessary: 

a) Smooth operation of the fan motor; 

b) Excessive vibration of the fan motor; 

c) Cracks in the fan motor bracket; 

d) Cracks in fan blades; 

e) Loose   bolts   securing  the   fan   

motor bracket and radiator mounting 

bolts 

 

 
1.  Thermostatic switch         2.   T-joint 

 

Thermostatic switch inspection 

1. Remove the thermostatic switch from the T-

joint 

 

 
 

WARNING: 

Handle the thermostatic valve very carefully. 

Never let it drop or give it a strong shock. 

Should it be dropped, it must be replaced. 

 

2. Immerse the thermostatic switch in the wa-

ter as shown. While heating the water, 

check the continuity at each temperature. If 

the thermostatic switch will not operate as 

shown in the table below, the thermostatic 

switch is faulty. It should be replaced. 
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*When the water begins boiling in tests 3 and 4, 

stop heating the water and allow it to cool down, 

then start the test again. 

 

 

 
3. Install the thermostatic switch, and torque 

the switch to specification. 

 

Tightening torque: 

 15NM (1.5 m-kg, 11 ft-lb) 

 

Engine temperature gauge 

 

 

 

An electronic temperature gauge is equipped to 

indicate the engine operating temperature. This 

engine temperature gauge consists of a tempera-

ture indicator, a thermo-unit, and an indicator unit 

mounted on the T-joint. 

 

Inspection 

1. The meter reading and the temperature 

show the following relationship: 

 

 
 

2. Remove the engine temperature gauge 

from the instrument panel and measure the 

resistance of the heat coil. If the resistance 

measured is out of specification, replace the 

engine temperature gauge. 

 

 
 

Heat coil resistance:  

55±2nat20°C(68°F) 
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Thermo-unit 

 

 
1. Thermo-unit 

 

Thermo-unit changes its resistance in a way that at 

higher temperatures, it has less resistance and 

thus passes more current. When more current 

flows to the coil in the engine temperature gauge, 

the armature to which the needle is attached is 

attracted by the increased magnetic field. In this 

way, the needle indicates the temperature. 

 

Inspection 

1. Remove the thermo-unit from the T-joint. 

 

 
1.Thermo-unit 

 

2. Immerse the thermo-unit in the water as 

shown. While heating the water and check 

the resistance at each temperature as tabu-

lated. If the resistance measured is out of 

specification, the thermo-unit is faulty. It 

should be replaced. 

 

WARNING: 

Handle the thermo-unit with special care. Never 

let it drop or give it a strong shock. Should it be 

dropped, it must be replaced. 

 

 

 
 

Troubleshooting 

 

 
Electric fan  

NOTE: 

If the electric fan will not turn at coolant tempera-

tures of 91°C (195.8°F) to 101°C (213.8°F): 

 

1. Check the wire connections. Repair if nec-

essary. 

2. Disconnect the electric fan connector, and 

connect the battery (12V) to the electric fan 

connector as shown. 
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3. If the electric fan operates, the electric fan is 

in good condition and if not, replace the 
electric fan motor assembly. 

 

 
1. Motor assembly 

 
Thermostatic switch and electric fan relay 
 
NOTE: 

The electric fan is in good condition, but it does not 
turn when the coolant temperature rises: 

 

1. Disconnect the electric fan relay connector, 

and check the voltage (12V) of the red 

leads as shown below. If no voltage is 

measured, check the red leads. 

 

 

 

 

2. Disconnect the  blue/green lead of the 

thermostatic switch and ground it to the mo-

tor body. 

If the electric fan turns, it is in good con-

dition and instead, the thermostatic switch is 

considered to be faulty. Replace it and 

check that the fan rotates. 

3. If the fan does not turn with the thermostatic 

switch lead being grounded to the engine 

body, check if the fan relay clicks when the 

relay lead is grounded. 

If not, replace the relay and make a check 

again before replacing the thermostatic 

switch. 

 

 
1. Electric fan relay 

 

4. Replace the thermostatic switch with a new 

one, as necessary, and tighten it to specifi-

cation. 

 

Tightening torque: 

15 Nm (1.5m-kg, 11.0ft-Ib) 

 

CAUTION: 

After replacing the thermostatic switch,check 

the coolant level in the radiator and also check 

for any leakage. 

 

Engine temperature gauge and thermo-unit 

1. Turn on the main switch. 

2. Disconnect the lead (green/red) of the 

thermostatic switch and ground it to the en-

gine body. Check if the engine temperature 

gauge needle swings from 0 to the red zone 

when the lead is grounded. 
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WARNING: 

When the engine temperature gauge needle 

swings into the red zone, stop grounding of the 

lead (green/red) immediately.) 

 

3. When the engine temperature gauge needle 

swings to the red zone, the engine tempera-

ture gauge is in good condition but the 

thermo-unit is considered to be faulty.  Re-

place the thermo-unit. If the needle fails to 

swing to the red zone, replace the engine 

temperature gauge. 

4. After replacing the thermo-unit, tighten it to 

specification. 

 

Tightening torque: 

15 Nm (1.5m-kg, 11.0ft-lb) 

 

CAUTION: 

After replacing the thermo-unit, check the cool-

ant level in the radiator and also check for any 

leakage. 
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