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SYSTEM COMPONENT S 



SERVICE INFORMATION 

This section covers service of the piston and cylinder. To service these parts, the engine must be removed from the 
frame. 

0 Take care not to damage the cylinder walls and pistons. 
0 Be careful not to damage the mating surfaces when removing the cylinder. Do not strike the cylinder too hard during 

removal. 
0 When disassembling, mark and store the disassembled parts to ensure that they are reinstalled in their original loca- 
rians. 
Clean all disassembled parts with cleaning solvent and dry them by blowing them off with compressed air before 
inspection. 

0 Camshaft and rocker arm lubricating oil is fed through oil passages in the cylinder. Clean the oil passages before install- 
ing the cylinder. 

JUnit: mm (in) 

Piston-to-piston pin clearance 0.002 - 0.014 (0.0001 - 0.0006) 0.04 (0.002)- 
Piston ring end TOP 0.20 - 0.35 (0.008 - 0.014) 0.50 (0.020) 
gap Second 0.35 - 0.50 (0.014 - 0.020) 0.65 (0.026) 

Oil 0.20 - 0.70 (0.008 - 0.028) 0.90 (0.035) 

Piston, 
piston pin, 
piston rings 

Cylinder-to-piston clearance ( 0.010 - 0.045 (0.0004 - 0.0018) 1 0.10 (0.004) 
Connectina rod small end I.D. 1 18.01 6 - 18.037 (0.7093 - 0.7101 1 1 18.047 (0.7105) 

ITEM 

I Connectina rod-to- ist ton   in clearance 
" 

i 0.016 - 0.043 (0.0006 - 0.0017) ' i 0.06 (0.002) ' I 

STANDARD 
81.000 - 81.01 5 (3.1890 - 3.1896) 

- 
Cylinder 

Taper 
Warpage 
Piston O.D. at 15 mm (0.59 in) from 
bottom 
Piston pin bore I.D. 
Piston pin O.D. 

TORQUE VALUE 

SERVICE LIMIT 
81.10 (3.193) 
0.06 (0.002) 

I.D. 
Out of round 

Cylinder stud bolt See page 10-8 

- 
- 

80.970 - 80.990 (3.1878 - 3.1 886) 

18.002 - 18.008 (0.7087 - 0.7089) 
17.994 - 18.000 (0.7084 - 0.7087) 

TROUBLESHOOTING 

0.06 (0.002) 
0.10 (0.004) 
80.91 (3.185) 

18.05 (0.711) 
17.98 (0.708) 

Compression too low, hard starting or poor performance at low speed 
Leaking cylinder head gasket 

0 Worn, stuck or broken piston ring 
0 Worn or damaged cylinder and piston 

Compression too high, overheating or knocking 
0 Excessive carbon built-up on piston head or combustion chamber - 

Worn cylinder, piston or piston rings 
Improper installation of piston rings 
Scored or scratched piston or cylinder wall - 
Worn piston pin or piston pin hole 

0 Worn cvlinder.   is ton or   is ton rinas . , ~- - ~ -  
W -  

O Worn connecting rod small end 



CYLINDER/PISTON REMOVAL 
CYLINDER REMOVAL 
NOTE: 
The front cylinder uses the same service procedure 
as the rear cylinder. 

Front cylinder only: 



Be careful not to 
damage the gasket 

surface. 

- 
towel over the 

crankcase to pre- 
vent the clip from 

falling into the 
~ 7 d n k a 5 9 7  

Do not damage the 
piston ring by 

s p r e a K t h e  ends 
E z K  

Clean off any gasket material from the cylinder 
upper surface. 

PISTON REMOVAL 

Push the piston pin out of the piston and connecting 
rod, and remove the piston. 

Spread each piston ring and remove it by lifting up 
a point opposite the gap. 



- - ~  --- ----p ~ 

Never use a wire Clean carbon deposits from the ring grooves with a 
brush; it willscratch used piston ring that will be discarded. 

INSPECTION 

Always replace the 
piston rings as a 

set. 

Compare this measurement against the maximum 
cylinder I.D. measurement and calculate the cylin- 
der-to-piston clearance (page 10-7). 

SERVICE LIMIT: 0.10 mm (0.004 in) 



Measure the piston pin O.D. at three points. 

SERVICE LIMIT: 17.98 mm (0.708 in) 

Measure the piston pin bore I.D. 

SERVICE LIMIT: 18.05 mm (0.711 in) 

Calculate the piston-to-piston pin clearance. 

SERVICE LIMIT: 0.04 mm (0.002 in) 

CONNECTING ROD 

Measure the connecting rod small end I.D. 

SERVICE LIMIT: 18.047 mm (0.7105 in) 

Calculate the connecting rod-to-piston pin clear- 
ance 

SERVICE LIMIT: 0.06 mm (0.002 in) 

CYLINDER 

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

SERVICE LIMIT: 0.10 mm (0.004 in) 



Check the cylinder wall for scratches or wear. 
Measure the cylinder I.D. at three levels on the X 
and Y axes. Take the maximum reading to deter- 
mine the cylinder wear. 

SERVICE LIMIT: 81.10 mm (3.193 in) 

three levels on the X and Y axes. Take the maximum 
reading to determine the taper and out-of-round. 

SERVICE LIMITS: 

Out-of-round: 0.06 mm (0.002 in) 

The cylinder must be rebored and an oversize pis- 
ton fitted if the service limits are exceeded. 

The following oversize pistons are available: 
0.25 mm (0.010 in) 
0.50 mm (0.020 in) 

The piston to cylinder clearance for the oversize pis- 
ton must be: 0.010 - 0.045 mm (0.0004 - 0.0018 in). 

OIL JET 

Remove the 0-ring from the oil jet. 

Check the oil jet for clog. 
Clean or replace it, if necessary. 

CYLINDER STUD BOLT 
REPLACrrmEN I 



K=YLINDWPISTON 

12 mm STUD BOLT: 
Be sure to verify the stud height from the crankcase 
surface. 10 mm STUD BOLT: 

Adjust the height if necessary. 

CYLINDERIPISTON INSTALLATION 
PISTON RlNG INSTALLATION 
Apply oil to the piston and piston ring outer surface. 

Be carefulnot to Carefully install the piston rings into the piston ring 
damage the piston grooves with the markings facing up. 

and rings. 
NOTE: 
o Do not confuse the top and second rings. 
0 To install the oil ring, install the spacer first, then 

install the side rails. 

Stagger the piston ring end gaps 120" apart from 
each other. 
Stagger the side rail end gaps as shown. 

TOP RING MARK 

PISTON INSTALLATION 
Replace the 0-ring with a new one and apply engine 
oil. 
Install new 0-ring to the oil jet groove securely. 

Install the oil jet to the crankcase securely. 



The front cylinder 
uses the same ser- 

vice procedure as 
the rear cylinder. 

Apply molybdenum disulfide oil to the connecting 
rod bore. 

vent the clip from falling into the crankcase. 

Apply engine oil to the piston pin outer surface. 

lnstall the piston. 

necting rod. 

lnstall new piston pin clips into the grooves in the 
piston pin hole. 

NOTE: 
0 Make sure the piston pin clip is seated securely. 
0 Do not align the clip end gap with the piston cut- 

out. 

CYLINDER INSTALLATION 
Clean the gasket surfaces of the cylinder and crank- 
case thoroughly, being careful not to damage them. 

Install new O-rings to the joint collar. 
Install the joint collar to the cylinder. 



+e careful not to 
damage the piston 
rings and cylinder 

wall. 

Apply engine oil to the cylinder wall, piston outer 
surface and piston rings. 

Route the cam chain through the cylinder and install 
the cylinder over the piston while compressing the 
piston rings with your fingers. 

connect it. 
Install the retaining clips into the joint collar 
grooves. 

Front cylinder only: lnstall a new 0-ring to the hose joint groove. 

Install me nose " .. m joint to the front cy t ind~~  and 
tighten the bolts securely. 

lnstall the cylinder head (page 9-26). 
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CLUTCHIGEARSHIFT LINKAGE 



CLUTCHIGEARSHIFT LINKAGE 

a The clutch and gearshift linkage can be serviced with the engine in the frame. 
a Engine oil viscosity, oil level and the use of oil additives have an effect on clutch disengagement. Oil additives of any 

kind are specifically not recommended. When the clutch does not disengage or the motorcycle creeps with the clutch 
disengaged, inspect the engine oil and oil level before servicing the clutch system. 

TORQUE VALUES 

Clutch lifter plate bolt 12 N.m (1.2 kgfm, 9 1bf.h) 
Clutch center lock nut 128 N.m (13.1 kgf.m, 95 Ibf.ft) Replace with a new one and stake 

Apply engine oil to the threads and flange 
surface 

Oil pump driven sprocket bolt 15 N.m (1.5 kgf.rn, 11 1bf.W Apply locking agent 
Primary drive gear bolt 88 N.m (9.0 kgfsrn, 65 1bf.h) Apply engine oil to the threads and flange 

surface 
Gearshift spindle return spring pin 23 N.m (2.3 kgf.m, 17 Ibf.ft) 
Gearshift pedal pivot bolt 27 N.rn (2.8 kgf.m, 20 Ibf.ft) 

TOOLS 

Clutch center holder 
07JMB-MN50301 

Gear holder, 2.5 
07724-0010100 



Clutch lever engagement hard 
r Damaged, kinked or dirty clutch cable 

Improperly routed clutch cable 
Damaged clutch lifter mechanism 
Faulty clutch lifter bearing 

Clutch wi l l  not disengage or motorcycle creeps wi th clutch disengaged 
r Too much clutch lever free play 

Warped clutch plates 
r Loose dutch center lock nut 
r Engine oil level too high, improper oil viscosity or oil additive used 

Clutch slips 
r No clutch lever free play 
0 Worn cjw &SCS 

Weak clutch springs 
Clutch fifter sticking 

r Engine oil level too low or oil additive used 

a Improper clutch operation 
lncorrect engine ofl viscosity 

a lncorrect clutch adjustment 
r Bent or damaged gearshift spindle 

Damaged gearshift cam 
r Bent fork shaft or damaged shift forks and shift drum (page 13-20] 

Transmission jumps out of gear 

Weak or broken gearshift spindle return springs 
r Worn or damaged gearshift cam 
r Bent fork shaft or worn shift forks and shift drum 
r Worn gear dogs or dog holes (page 13-20) 

(page 



CLUTCHIGEARSHIFT LINKAGE 

RIGHT CRANKCASE COVER REMOVAL 
REMOVAL 

A 17 \  

Remove the exhaust system (page 3-17). 

Remove the bolts i n  a crisscross pattern in  several 
steps. 

Remove the clutch cable holder and disconnect the 
clutch cable. 

Remove the starter motor cabletground cable guide. 

Remove the right crankcase cover. 

damage the mating f rom the mating surface. 
surface. 

DISASSEMBLY 
Remove the clutch lifter piece while turning the lifter 
arm clockwise. 

Remove the snap ring and return spring from the 
right crankcase cover. 



CLCJfCWGEARSFmTT LINKAGE 
Remove the clutch lifter arm. 

Check the oil seal for fatigue or damage. 
Check the needle bearings for wear, damage 
loose fit. 

Replace these parts if necessary. 

NOTE: 
If the oil seal replacement is required, install the 
seal to the case surface. 

oil 

Check the clutch lifter arm for wear, damage or 
bending. 
Check the spring for fatigue or damage. 

Replace these parts if necessary. 

CLUTCH REMOVAL 

still installed. 



pattern in  several steps. 
Remove the lifter platelbearing and clutch springs. 

1 3 e  careful not to Unstake the clutch center lock nut. 
damage the main- 

shaft threads. 

Set the clutch center holder onto the dutch center. 
Install and finger tighten the four lifter plate bolts. 
Hold the clutch center using a special tool and 
loosen the clutch center lock nut. 

TOOL: 
Clutch center holder 07JMB-MN50301 

Remove the tool and clutch center lock nut. 

Hemove the spring washer and thrust washer. 



CLUTCHIGEARSHIFT LINKAGE 

Remove the oil pump drive 
sprocket and drive chain as a set. 

sprocket, driven 



CLUTCHIGEARSHIFT LINKAGE 

Replace the clutch 
springs as a set. 

Replace the clutch 
discs and plates as 

m 

INSPECTION 
LIFTER PLATE BEARING 
Turn the inner race of the bearing with your finger. 
The bearing should turn smoothly and quietly. 
Also check that the bearing outer race fits tightly in 

lifter plate. 

CLUTCH SPRING 
Check the clutch spring free length. 

SERVICE LIMIT 41.7 mm (1.64 in) 

CLUTCH DISC 

SERVICE LIMITS: Disc A: 2.3 mm (0.09 in) 
Disc B: 2.6 mm (0.10 in) 
Disc C: 2.3 mm (0.09 in) 



CLUTCHIGEARSHIFT LINKAGE 
CLUTCH PLATE 

SERVICE LIMIT: 0.30 mm (0.012 in) 

CLUTCHCENTER 

CLUTCH OUTER 

Check the slot i n  the clutch outer for nicks, indenta- 
tions or abnormal wear caused by the clutch discs. 

CLUTCH OUTER GUIDE 

Check the clutch outer guide for damage or abnor- 

I mal wear. 

Measure the clutch outer guide I.D. 

SERVICE LIMIT: 22.03 mm (0.867 in) 

Measure the clutch outer guide O.D. 

SERVICE LIMIT: 31.92 mm (1.257 in) 

Calculate the clutch outer-to-outer guide clearance. 

SERVICE LIMIT: 0.18 mm (0.007 in) 



CLUTCHIGEARSHIFT LINKAGE 

OIL PUMP DRIVE SPROCKET 

Check the oil pump drive sprocket for wear or dam- 
age. i 

Measure the I.D. of the drive sprocket. 

SERVICE LIMIT: 32.16 mm (1.266 in) 

Calculate the oil pump drive sprocket-to-clutch 
outer guide clearance. 

SERVICE LIMIT: 0.23 mm (0.009 in) 

guide sliding surface. 

SERVICE LIMIT: 21.95 mm (0.864 in) 

Calculate the clutch outer guide-to-mainshaft 
ance. 

SERVICE LIMIT: 0.08 mm (0.003 in) 

clear- 

JUDDER SPRING/SPRING SEAT 

Check the spring seat and judder spring for distor- 
tion, wear or damage. f 

OIL PUMP DRIVEN SPROCKET 

Check the oil pump driven sprocket for wear or 
damage. 



CLUTCHIGEARSHIFT LINKAGE 

PRIMARY DRIVE GEAR 
REMOVAL 

Remove the clutch (page 11-6). 

Remove the CKP sensor mounting bolts. 

Remove the CKP sensor and grommets. 

drive sprocket and clutch outer onto the mainshaft 
(page 11-16). 

Hold the primary drive gear using a special tool and 
remove the primary drive gear bolt and washer. 

TOOL: 
Gear holder, 2.5 07724-0010100 

Remove the gear holder and temporarily installed 
m b. 

CKP p 
gear. 

INSPECTION 
Check the CKP sensor rotor for wear or damage. 





CLUTCHIGEARSHIFT LINKAGE 
Install the CKP sensor, wire grommets and 
the bolts. 

Install the clutch (page 11 -1 6). 

tighten 

GEARSHIFT LINKAGE 
REMOVAL 
Remove the following: 

- Left crankcase rear cover (page 3-1 5). 
- Clutch (page 11-6) 

Remove the pinch bolt and gearshift arm from the 
spindle. 
Clean the gearshift spindle. 

- Bolt 
- Washer 
- Stopper arm 
- Collar 
- Return spring 

o v e m  
while unhooking the shifter arm from the gearshift 
cam plate. 



CLUTCHIGEARSHIFT LINKAGE 

INSPECTION 
Check the gearshift spindle for bend, wear or dam- 
age. 

Check the return spring for fatigue or damage. 

INSTALLATION 
Install the gearshift spindle, aligning the return 
spring ends with the pin in the case. 

Hook the shift arm to the gearshift cam plate. 

Clean and apply a locking agent to the bolt threads. 

Install the following: 

- Collar 
- Return spring 
- Stopper arm 
- Washer 
- Bolt 

Hold the stopper arm with the screwdriver, and 
tighten the bolt securely. 



CLUTCHIGEARSHIFT LINKAGE 
Install the gearshift arm to the spindle, aligning with 
the punch mark and slit. 
Ti@iten the pmch bolt securely. 

INSTALLATION 
Apply molybdenum disulfide oil to the clutch outer 
guide outer surface. 

Install the clutch outer guide to the mainshaft. 

Install the oil pump drive chain, drive sprocket and 
driven sprocket as a set. 

NOTE: 
Install the driven sprocket with the "0" mark fac- 

e Align the flat surfaces of the driven sprocket hole 
and oil pump shaft end. 

Apply locking agent to the oil pump driven sprocket 
bolt threads and install the washer and bolt. 

NOTE: 
Tighten the driven sprocket bolt to the specified 
torque after installing the clutch. 



NOTE: 
Align the grooves in the clutch outer with the 
bosses on the oil pump drive sprocket while turning 
the sprocket with the chain and pushing the clutch 
outer onto the shaft. 

Instal l  the thrust washer onto the mainshaft. 

a Clutch disc is available in three types. 
- Clutch disc B: Has a larger I.D. than disc A and 

C. 
- Clutch disc A: Blue paint on the tab. 
- Clutch disc C: Orange paint on the tab. 

Coat the clutch discs and plates with engine oil. 
Install the spring seat and judder spring to the 
clutch center as shown. 

lnstall the clutch disc B. . . 
e s v c h s c  A, srarrlng 

with the clutch plate. 
Install the clutch disc C. 
Install the pressure plate. 

l JUDDER PRESSURE PLATE 

Install the clutch assembly into the clutch outer. 



CLUTCHIGEARSHIFT LINKAGE 

Be careful not to 
damage the main- 

shaft threads. 

lnstall the clutch disc B into the shallow slots of the 
clutch outer. 

Install the spring washer with its "OUT SIDE" mark 
facing out. 

Apply oil to the threads and seating surface of a 
new clutch center lock nut and install it onto the 
mainshaft. 
Set the clutch center holder onto the clutch center. 
Install and finger tighten the four lifter plate bolts. 
Hold the clutch center using a speclal tool and 
tighten the lock nut. 

TOOL: 
Clutch center holder 07JMB-MN50301 

TORQUE: 128 N-m (13.1 kgf-m, 95 Ibf-ft) 

Stake the clutch center lock nut lnto the malnshatt 
groove. 



CLUTCHIGEARSHIFT LINKAGE 

bolts. 
Tighten the bolts in a crisscross pattern in several 
steps to the specified torque. 

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

Tighten the oil pump driven sprocket bolt if it is 
removed. 

TORQUE: 15 N-m (1.5 kafm, 11 bf-ft) 

Install the right crankcase cover (page 11-1 9). 

RIGHT CRANKCASE COVER 
INSTALLATION 

ASSEMBLY 

Apply engine oil to the clutch 
face and slit. 

lifter arm sliding sur- 

Install the clutch lifter arm. 



CLUTCHIGEARSHIFT LINKAGE 
Install the return spring and snap ring. 

Hook the spring end in the cover tab. 

Apply engine oil to the clutch lifter piece. 

Install the clutch lifter piece, aligning the piece end 
with the groove in the clutch lifter arm by turning 
the clutch lifter arm clockwise. 

INSTALLATION 
Install the two dowel pins. 

damage the mating Cover. 
surfaces. Apply liquid sealant (Three Bond 12078 or equiva 

lent) to the right crankcase cover mating surface. 



CLUTCHIGEARSHIFT LINKAGE 

Install the right crankcase cover, clutch cable holder, 
starter motor cabletground cable guide and tighten 
the bolts in a crisscross pattern in several steps. 

Fill the crankcase with the recommended engine oil 
(page 4-1 1 ). 
install the exhaust system (page 3-17). 
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ALTERNATORISTARTER CLUTCH 

COMPONENT LOCATION 



ALTERNATORISTARTER CLUTCH 

SERVICE INFORMATION 

r This section covers service of the alternator stator and flywheel. All service can be done with the engine installed in the 
frame. 

r For alternator stator inspection, refer to page 19-9. 
r For starter motor service, refer to page 21-6. 

SPECIFICATIONS 

TORQUE VALUES 

pnit: mm (in) 

Flywheel bolt 157 N.m (16.0 kgf.m, 116 Ibf.ft) Left hand threads 
m l a c e  with a new one 

Stator socket bolt 12 N.m (1.2 kgf.m, 9 IbfW Apply locking agent 
Starter one-way clutch outer torx bolt 30 N.m (3.1 kgf.m, 22 Ibf.ft) Apply locking agent 
Stator wire holder socket bolt 12 N.m (1.2 kgf.m, 9 Ibf.ft) Apply locking agent 

TOOLS 

ITEM 

Flywheel holder 

STANDARD 1 SERVICELIMIT 
Starter driven gear 

or equivalent comlnercially avail- 
able 

37.000 - 37.025 (1.4567 - 1.4577) 
57.749 - 57.768 (2.2736 - 2.2743) 
74.417 - 74.440 (2.9297 - 2.9307) 

\.D. 
O.D. 

Rotor puller 
0 / /ss-- - 

37.10 (1.461 ) 
57.73 (2.273) 
74.46 (2.931 ) Starter clutch outer I.D. 

TROUBLESHOOTING 
Starter motor turns, but engine does not turn 

Faulty starter clutch 
Damaged reduction gear 
Damaged starter idle gear 



RNATOWSTAH I t14  CLUTCH 

Loosen the bolts in 
a crisscross pattern 

in several steps. 

" .  
kemove tne tollowmg: 

- Left side coverlpivot cover (page 3-51 
- Left crankcase rear cover (page 3-1 5). 

Release the wires from the clamps and wire bands. 

Disconnect the alternator 3P (Natural) connector. 

Place a container under the left crankcase cover to 
catch the engine oil. 

Remove the bolts, harness clamps and left crank- 
case cover. 

NOTE: 
The left crankcase cover (stator) is magnetically 
attached to the flywheel, be careful during 
removal. 

cover. 

B e  careful not to 
damage the mating 

surface. 

Remove the dowel pins and clean off the sealant 
from the mating surface. 



ALTERNATORISTARTER CLUTCH 

Remove the wire grommet. 

Remove the bolts and stator from the left crankcase 
cover. 

FLYWHEELISTARTER CLUTCH 
FLYWHEEL REMOVAL 

Refer to (page 79-91 Remove the left crankcase cover (page 12-4). 
for alternator Remove the starter reduction gear and shaft. 

Remove the starter idle gear and shaft. 

The flywheel bolt Remove the flywheel bolt and washer while holding 
has left hand the flywheel using a special tool. 

threads. 
Always redace the 

07725-0040000 or 
equrvdent commer- 
cially available 



ALTERNATORISTARTER CLUTCH 
Remove the flywheel using a special tool. 

TOOL: 
Rotor puller 

druff key from the crankshaft. 

NOTE: 
When woodruff key removal, be careful not to 
damage the key groove and crankshaft. 
Do not lose the woodruff key. 

WOODRUFF KEY 

, -, 

WASHER NEEDLE BEARING 

Check the starter idle gear an( 
A--"-,. 

j shaft for wear or 
ual I layc. 



ALTERNATORISTARTER CLUTCH 
S1 ARTER DRIVEN GEARISTARTER 
CLUTCH REMOVAL 
Check the operation of the one-way clutch by turn- 
ing the driven gear. 
You should be able to turn the driven gear counter- 
clockwise smoothly, but the gear should not turn 
clockwise. 

Remove the starter driven gear from the flywheel 
while turning the driven gear counterclockwise. 

Remove the bolts while holding the flywheel using a 
special tool. 

TOOL: 
Flywheel holder 

Remove 
flywheel 

P 

the 

P 

clutch 

07725-0040000 or 
eol~ivalnnt commnr- 

outerlone-way from 
P 

the 

P 

STARTER CLUTCH INSPECTION - 



ALTERNATORISTARTER CLUTCH 
ONP-MIAY CLITTCH 
Check the one-way clutch sprag for abnormal wear, 

NOT E. 

damage. 

Measure the clutch outer I.D. 

StHVICE LIMIT: 74.46 mm (2.931 in) 

P 

Measure the driven gear O.D. 

SERVICE LIMIT: 57.73 mm (2.273 in) 

SERVICE LIMIT: 37.10 mm (1.461 in) 

GEARISTARTER CLUTCH INSTALLATION STARTER DRIVEN 

CLUTCH OUTER 

FLYWHEEL 

/ 
ONE-WAY CLUTCH 



TERNATOFUS1 AR I t H  CLUTCH 
Clean the one-way clutch and apply engine oil to the 
sprag. 
Install the one-way clutch into the clutch outer with 
its flange side facing the flywheel. 

NOTE: 
If the spring is removed from the one-way clutch 
groove, replace the one-way clutch assembly with a 

Hold the flywheel using a special tool. 

TOOL: 
Flywheel holder 07725-0040000 or 

equivalent commer- 
clany available 

Clean and apply a locking agent to the bolt threads. 
Install and tighten the bolts to the specified torque. 

TORQUE: 30 N-m (3.1 kgf-m, 22 Ibfeft) 

Install the starter driven gear to the flywheel while 
turning the driven gear counterclockwise. 

Recheck the one-way clutch operation (page 12-71. 



ALTERNATORISTARTERCLUTCH 
FLYWHEEL INSTALLATION 

key installation, be crankshaft. 
careful not to dam- Apply engine oil to the needle bearing and install it 
age the key groove to the crankshaft. 

or crankshaft. 
Install the washer to the crankshaft. 
Wipe any oil off the mating surface of the crank- 
shaft. 

WASHER 

key groove of the flywheel with the woodruff key on 
the crankshaft. 

TOOL: 
Flywheel holder 07725-0040000 or 

equivalent commer- 
cially available 

Install a new flywheel bolt with the washer. 

The flywheelbolt Tighten the flywheel bolt with the washer to the 
has left hand specified torque. 

threads. 
TORQUE: 157 N.m (16.0 kgfsm, 116 Ibf-ft) 



ALTERNATOR/STARTER CLUTCH 

STATOR INSTALLATION 

lnstall the stator to the left crankcase cover. 
Clean and apply a locking agent to the bolt threads 
(page 1-18). 
lnstall and tighten the stator socket bolts to the 
specified torque. 

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

-Clean and apply sealant to the wire grommet seat- 
ing surface and install the grommets into the 
grooves in  the left crankcase cover. 

Clean and apply a locking agent to the bolt threads 
(page 1-18). 
lnstall the wire holder to the left crankcase cover. 
lnstall and tighten the bolt to the specified torque. 

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



ALTERNATORISTARTER CLUTCH 

mating surface. 

Do not wipe off the Apply liquid sealant (Three Bond 1207B or equiva- 
excessive sealant lent) to the left crankcase cover mating surface. 

- 
cover (stator) is 

magnetically 
attracted to the fly- 

wheel, be careful 
during installation. 

Install the dowel pins. 

Clean and apply sealant (Three Bond 1323B or 2415) 
to the bolt threads as shown. 

Install and tighten the left crankcase cover bolts in a 
crisscross pattern in several steps. 

Connect a. 



ALTERNATOR6TARTER CLUTCH 

properly (page 1- 
35). 

Install the following: 

- Left side cover (page 3-5) 
- Left crankcase rear cover (page 3-15) 

Check the engine oil level (page 4-11). 
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CRANKSHAFTICONNECTING ROD ....m. 13-1 1 
CRANKCASE ASSEMBLY ...................... 



SYSTEM COMPONENTS 

CRANKCASE BOLT (8 mm): 23 N-m (2.3 kgfam, 17 Ibfeft) 
CRANKCASE BOLT (6 mm): 12 N.m (1.2 kgfam, 9 Ibf-ft) 



ICF INFORMATION 

The crankcase must be separated to service the following: 
- Oil pump (page 5-6) 
- CrankshaWconnecting rod (page 13-1 1) 
- Output gear (page 13-27) 
- Transmission (page 13-19) 
The following parts must be removed before separating the crankcase: 
- Oil filter (page 4-12) 
- Water pump (page 7-1 5) 
- Cylinder head (page 9-14) 
- Cylinder (page 10-4) 
- Piston (page 10-5) 
- Clutch (page 11-6) 
- Gearshift linkage (page 11-14) 
- Primary drive gear (page 11-12] 
- Flywheel (page 12-5) 
- Starter motor (page 21-6) 
- VS sensor (page 22-10) 
- Neutral switch (page 22-1 9) 
- Oil pressure switch (page 5-51 
Be careful not to damage the crankcase mating surfaces when servicing. 
Mark and store the connecting rods, bearing caps and bearing inserts to be sure of their correct locations for reassem- 
bly. 
The crank pin and main journal bearing inserts are select fit and are identified by color codes. Select replacement bear- 
ings from the code tables. After selecting new bearings, recheck the oil clearance. Incorrect oil clearance can cause 
major engine damage. 
Prior to assembling the crankcase halves, apply sealant to their mating surfaces. Wipe off excess sealant thoroughly. 
Whenever you replace the output drivenldrive gears, bearings, bearing holder or gear case, perform the gear contact 
pattern and backlash inspection and adjust theshim. The extension lines from the gear engagement surfaces should 
intersect at one point. 
When using the lock nut wrench for the output gear case, use a deflecting beam type torque wrench 20 inches long. The 
lock nut wrench increases the torque wrench's leverage, so the torque wrench reading will be less than the torque actu- 
ally applied to the lock nut. The specification given is the actual torque applied to the lock nut, not the reading on the 
torque wrench. Do not over tighten the lock nuts. The specification later in the text gives both actual and indicated. 
Protect the output gear case with a shop towel or soft ja-ws while holding it in  vise. DO not clamp it too tightly as it could 
damage the gear case. 



SPECIFICATIONS 
h i t :  mm (in: 

I Connecting rod big end side 

I O.D. 
Bushing-to-shaft I M3 1 0.020 - 0.062 (0.0008 - 0.0024) I 0.08 (0.003) 1 

clearance 
Crankpin bearing oil clearance 
Main journal oil clearance 
Crankshaft runout 

Output 
train 

drive 

0.028 - 0.052 (0.0011 - 0.0020) 
0.020 - 0.038 (0.0008 - 0.001 5) 

- 

0.07 (0.003) 
0.07 (0.003) 
0.03 10.001 1 

length 
Output drive gear backlash 
Backlash difference between 

0.08 - 0.23 (0.003 - 0.009) 
- 

0.40 (0.016) 
0.10 (0.004) 



TOEQUE VALUES 

Crankcase bolt (8 mm) 23 N-m (2.3 kgfsm, 17 Ibf-ftj 
Crankcase bolt (6 mm) 12 N.m (1.2 kgfam, 9 Ibf4tj 
Crank pin bearing cap nut 42 N.m (4.3 kgf-m, 31 Ibf-ft) Apply engine oil to the threads and 

flange surface 
Output gear case mounting bolt 31 N.m (3.2 kgf.rn, 23 Ibfaft) ~~~l~ sealant to the threads 
Output drive gear bearing holder bolt 31 N.m (3.2 kgf.m, 23 Ibfsft) Apply engine oil to the threads and 

flange surface 
Output driven gear bearing holder 31 N.m (3.2 kgf-m, 23 Ibf-ft) Apply engine oil to the threads and 
socket bolt flange surface 
Output drive gear bearing lock nut 

(inner) 73 N.m (7.4 kgfam, 54 Ibfaft) Apply engine oil to the threads and 
flange surface 
slake 

(outer) 98 N.m (10.0 kgf-m, 72 Ibf-ft) Apply engine oil to the threads and 
flange surface 
stake 

Output driven gear bearing lock nut 
(inner) 137 N m  (14.0 kgf-m, 101 Apply engine oil to the threads and 

I bf.ft) flange surface 
Stake 

(outer) 98 Nsm (10.0 kgfsm, 72 Ibf-ft) Apply engine on to the threads and 
flange surface 
Stake 

Output drive gear shaft bolt 49 N.m (5.0 kgfm, 36 Ibfaft) Apply engine oil to the threads 
Oil seal stopper plate bolt 13 N.m (1.3 kgf.rn, 9 Ibf4t) CT bolt 



TOOLS 

Driver 
07749-0010000 

Attachment, 62 X 68 mm 
07746-0010500 

Pilot, 20 mm 
07746-0040500 

Bearing remover, 20 mm 
07936-3710600 

Attachment, 42 X 47 mm 
07746-0010300 

Pilot, 22 mm 
07746-0041000 

Pilot, 30 mm 
07746-0040700 

Remover weight 
07741-0010201 

Attachment, 52 X 55 mm 
07746-0010400 

Pilot, 17 mm 
07746-0040400 

Remover handle 
07936-3710100 

Driver, 57 mm 
070MFMEG0100 



Metal installer set 
070MF-MEG0200 

Holder handle 
07PAB-0010400 

Bearing remover, 17 mm 
07936-3710300 

Attachment, 30 mm I.D. 
07746-0030300 

Damper spring compressor 
07964-ME90000 

Lock nut wrench, 30164 mm 
0791 6-MB00002 

Oil seal driver 
07965-KE80200 

/- "" ---* 

Shaft holder A 
07PAB-0010100 

Differential inspection tool 
07KMK-HC50101 

Driver, 40 mm I.D. 
07746-0030100 



Excessive engine noise 
Worn main journal bearings 
Worn crankpin bearings 
Worn or damaged transmission gear 
Worn or damaged transmission bearings 

Excessive noise in side gear 
Worn or damaged output shaft and final drive shaft gears 
Worn or damaged output gear case bearing 
Incorrect adjustment shim 

Hard to shift 
Improper clutch operation (page 11-91 
lncorrect engine oil viscosity 
Bent shtft forks 
Bent shift fork shaft 
Bent shift fork claw 
Damaged shift drum cam grooves 
Bent gearshift spindle 

Transmission jumps out of gear 
Worn gear dogs or holes 
Worn gear shifter groove 
Bent shift fork shaft 
Broken shift drum stopper arm 
Worn or bent shift forks 
Broken drum stopper arm spring 
Broken gearshift spindle return spring 
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m bolts with coating: for outside right 

1. Separate the right crankcase from the left cra 
case while prying at the points as shown. 

Remove the dowel pins and pipe seal. 

Clean off the sealant from the left and right crank- 
case mating surfaces. 



CRANKSHAFTICONNECTING ROD 
CRANKSHAFT REMOVAL 
Separate the crankcase (page 13-9). 

During crankshaft Remove the crankshaft/connecting rod from the left 
and connecting rod crankcase. 
service, be careful 

~ 
main journal or 

crank pin bearing 
inserts. 

SIDE CLEARANCE INSPECTION 

Measure the side clearance by inserting the feeler 
gauge between the crankshaft and connecting rod 

CONNECTING ROD REMOVAL 
Tap the side of the Remove the crankpin bearing cap nuts and the bear- 

cap lighfly if bearmg ing caps. 
cap is hard to 

remove. 

Mark the rods, bearings and caps as you remove 
them to  indicate the correct cylinder and position on 
the crankpins for reassembly: 

For the connecting rod small end inspection, refer to 
page 10-7. 



CRANKSHAFT INSPECTION 
Check the camshaft journal surfaces for damage, 
discoloration or scratch. 

CRANKSHAFT RUNOUT 

runout. 

SERVICE LIMIT: 0.03 mm (0.001 in) 

CONNECTING ROD INSTALLATlON 

Do not interchange the bearing inserts. They must 
be installed in their original locations or the correct 
bearing oil clearance may not be obtained, resulting 
in engine damage. 

Wipe any oil from the connecting rod, cap and bear- 
ing inserts. 
InstaH the bearing inserts on the connecting rock 
and caps by aligning the tab with the groove. 

Apply molybdenum disulfide oil to the thrust sur- 
face of the bearings. 

U .  .. 
Install the rods and caps on me crankshaft ~y align- 
ing the I.D. code on the rod and cap. Be sure each 
part is installed in its original position, as noted dur- 
ing removal. 

Apply engine oil to the bering cap nut threads and 
seating surface, then tighten them in several steps 
alternately. 

TORQUE: 42 N-m (4.3 kgf-m, 31 Ibf-ft) 

After tightening the nuts, check that the connecting 
rods move freely without binding. 



left crankcase. 

Assemble the crankcase (page 13-47). 

CRANKPIN BEARING 
BEARING INSPECTION 
Remove the connecting rod (page 13-1 1). 

or peeling and replace them if necessary. 

Select the replacement bearing (page 13-14). 

CLEARANCE UUSPF,CTlON 
Clean off any oil from the bearing inserts and crank- 
pins. 

Put a strip of plastigauge lengthwise on each crank- 
pin avoiding the oil hole. 

Carefully install the connecting rods and bearing 
caps on the correct crankpins. 

Do not rotate the 
crankshaft during 

inspection. 

Apply engine oil to the threads and seating surfaces 
of the bearing cap nuts. 
Install the nuts and tighten them evenly. 

TORQUE: 42 N.m (4.3 kgfom, 31 Ibf.ft1 



CRANKSHAFTITRANSMISSION 

Remove the bearing caps and measure the com- 
pressed plastigauge at its widest point on each 
crankpin to determine the oil clearance. 

SERVICE LIMIT 0.07 mm (0.003 in) 

If the clearance exceeds the service limit, select the 
correct replacement bearings as follows. 

Hecord the connecting rod I.D. code number. 

N 01 I-. 
Number 1 or 2 on the connecting rod is the code for 
the connecting rod I.D. 

P 

Record the crankpin O.D. code letter. 

Letters A or B on each crank weight is the code for 

code. 

CRANKPIN BEARING SELECTION TABLE: 



CRANKSHAFTITRANSMISSION 

C (Black): Thin 

pimq 
After selecting new bearings, recheck the clearance 
with a plastigauge. Incorrect clearance can cause 
severe engine damage. 

CONNECTING ROD SELECTION 
An alphabetical weight code is stamped on the cap. 

WEIGHT 
A n 1 4 4  .I- * A  C)? ! - - 
;; zs- 4 z  ;;;;; - ;:.G,: t'l 

CODE C 412.5 -417.5 g (14.55 - 14.73 02) 

% 

MAIN JOURNAL BEARING 
BEARING INSPECTION 
Remove the crankshaft (page 13-1 1). 
Clean off any oil from the bearings. 

Check the bearings for unusual wear, damage or 
peeling and replace them if necessary. 

Measure the main journal bearing I.D. at between 
the bearing groove and crankcase outer side end of 
the bearing, and 90 degrees to the index mark. 

Clean off any oil from the crankshaft journals. 

Measure and record the crankshaft main journal 
O.D. 

Calculate the main journal oil clearance. 

SERVICE LIMIT 0.07 mm (0.003 in) 

bearing. 



CRANKSHAFTITRANSMISSION 
BEARMG SELtCTlON 

of the crankcase. 

TOOL: 
Driver, 57 mm 070MF-MEGO100 

of the crankcase. 

I n 
.U. 

at between the main journal groove and crankcase 
outer side end, and 90 degrees to the index mark. 

SERVICE LIMIT: 58.070 mm (2.2862 in) 

I I 1 OUTSIDE 

ments there are four possible scenarios for main 
bearing selection: 

Crankshaft and crankcase are replaced 
* Crankcase only is replaced 

Crankshaft only is replaced 
Main bearings only are replaced 

Carefully refer t o  the following instructions and 
tables for main bearing selection. 

Record the bearing support I.D. code letter. 

NOTE: 
Letters A or B on each crankcase is the code for the 
crankcase I.D. 

BEARING SUPPORT I.D. CODE LETTER 

9 4  L,!! J 



CRANKSHAFTITRANSMISSION 

NOTE: 
Letters 1,2 or 3 on each crank weight is the code for g 
crankshaft journal O.D. 

Cross-reference the crankshaft and crankcase codes 
to determine the replacement bearing color. 

In case the crankshaft only is replaced: 

58.022 - 58.034 m m  

(2.2853 - 2.2857 in) 

l 
58.058 - 58.070 m m  O.S. F O.S. E O.S. E 
(2.2857 - 2.2862 in) (Pink) (Yellow) (Yellow) 

In case the crankshaft and crankcase are replaced: 

BEARING 
SUPPORT 
I.D. CODE 

In case the crankcase only is replaced: 

MAIN JOURNAL O.D. CODE 
1 

52.988 - 52.994 m m  
(2.0861 - 2.0864 in) 

C 
(Brown) 

D 
(Green) 

A 

B 

58.016 - 58.022 m m  
(2.2841 - 2.2843 in) 
58.010 - 58.01 6 m m  
(2.2839 - 2.2841 in) 

2 
52.982 - 52.988 mm 
(2.0859 - 2.0861 in) 

B 
(Black) 

C 
(Brown) 

3 
52.976 - 52.982 m m  
(2.0857 - 2.0859 in) 

A 
(Blue) ' 

B 
(Black) 



CRANKSHAFTITRANSMISSION 
In case of main bearing replacement only: 

MAIN JOURNAL O.D. 

I BEARING 
(2.2839 - 2.2841 in) I (Green) (Brown) (Black) (Blue) 
58.016 - 58.022 m m  I C B A A 

58.010 - 58.016 m m  

O.S. F (Pink): 
O.S. G (Red): 1 
A (Blue): Middle 
B (Black): 
C (Brown): 1 
D (Green): Thin 

BEARING INSTALLATlON 

52.994 - 53.000 mm 
12.0864- 2.0866 in) 

D 

the crankcase main journal. 
Align the mating line of the bearings with the index 
mark on the crankcase as shown. 

52.982 - 52.988 mm 
(2.0859 - 2.0861 in) 

B 

52.988 - 52.994 mm 
(2.0861 - 2.0864 in) 

C 

METAL 
INSTALLER SET 

52.976 - 52.982 m m  
(2.0857 - 2.0859 in) 

A 

BEARING 



TOOL: 
Metal installer set 070MF-MEG0200 

Press the new bearings until the metal installer 
flange fully seat. 

index mark on the crankcase. 

Check the oil clearance (page 13-15). 

0 After selecting new bearings, recheck the clear- 
ance. kcorrect dear an^^ - 
engine damage. 

Install the crankshaft (page 13-13). 

REMOVAL 
Separate the crankcase (page 73-91. 

Remove the fork shaft from the shift forks. 

INSTALLER SET 



CRANKSHAFTITRANSMISSION 
Remove the shift forks and shift drum. 

Remove the mainshaft and countershaft together. 

TRANSMISSION DISASSEMBLY 
Disassemble the mainshaft and countershaft. 

INSPECTION 
GEARS 



CRANKSHAFTITRANSMISSION 

Measure the I.D. of each gear. 

SERVICE LIMITS: 
M3 gear: 2836 mm (l.'rUs ~ n j  

M5 gear: 28.04 mm (1.104 in) 
Cl, C4 gears: 31.05 mm (1.222 in) 
C2 gears: 28.030 mm (1.1035 in) 

BUSHlNGS 

Check the bushings for wear or damage. 
Measure the O.D. of each bushing. 

SERVICE LIMITS: 
M3 gear bushing: 27.960 mm (1.1008 in) 

.a-. 

Cl, C4 gear bushings: 30.93 mm (1.218 in) 

Measure the I.D. of the M3 gear bushing. 

SERVICE LIMIT: 25.04 mm (0.985 in) 

Cl, C4: 0.11 mm (0.004 in) 
Bushing-to-shaft 

M3: 0.08 mm (0.003 in] 



CRANKSHAFTITRANSMISSION 

SHIFT FORK 
Check for deformation or abnormal wear. 

SERVICE LIMITS: 5.6 mm (0.22 in) 

Measure the shift fork I.D. 

SERVICE LIMIT: 13.03 mm (0.513 in) 

Check the shaft for bend, abnormal wear or dam- 
age. 
Measure the shift fork shaft O.D. 

SERVICE LIMIT: 12.90 mm (0.508 in) 



Remove the dowel pins from the gearshift cam 
plate. 

Temporarily install the bearing on the shift drum. 
Turn the outer race of the bearinn with vour finger. 
The bearing should turn smooth& and quietly. - 
Also check that the bearing inner race fits tightly on 
the shift drum. 

Remove and discard the bearing if the races do not 
turn smoothly, quietly, or if it fits loosely on the shift 
drum. 

evidence of insufficient lubrication. 
Check the shift drum grooves for abnormal wear or 
damage. 

Measure the shift drum 0.D. at left end. 

SERVICE LIMIT: 11.94 m m  (0.470 in) 

excessive wear or damage. 
Measure the shift drum journal I.D. 

SERVICE LIMIT 12.05 mm (0.474 in) 

Calculate the shift drum-to-shift drum 
a nce. 

SERVICE LIMIT: 0.09 mm (0.035 in) 

journal clear- 



CRANKSHAFTITRANSMISSION 

Install 
lnstall 

bearing on the 
dowel pin into 

shift drum. 
the shift drum hole. 

Install the gearshift cam plate by aligning the hole 
on the cam plate with the dowel pin. 

Clean and apply a locking agent to the gearshift cam 
plate bolt (page 1-18). 
Install and tighten the bolt securely. 



TRANSMISSION ASSEMBLY 
Clean all parts in solvent.. 

Apply oil to the all gear teeth. 

Apply molybdenum disulfide oil to the gear and 
bushing sliding surface and shift fork grooves to 
ensure initial lubrication. 

Assemble all parts into their original positions. 

NOTE: 
m Check the gears for freedom of movement or 

rotation on the shaft 
lnstafl the washers and snap rings with the 
chamfered edges facing the thrust load side. 

m Do not reuse a worn snap ring which could easily 
spin in  the groove. 
Check that the snap rings are seated in  the 
grooves and align their end gaps with the 
grooves of the spline. 

m Align the lock washer tabs with the spline washer 

%igz:~ oil holes in the M5 gear bushing and 
mainshaft, and Cl, C4 gear bushing and counter- 
shaft. 

MAlNSHAFT 

M2 GEAR (16T) 
\ 



THRUST WASHFR FAINAL DRW GEAR (17 1) 

INSTALLATION 
Install the mainshaft and countershaft together into 
the left crankcase. 

The shift forks have the following identification 
marks. 

"L": Left shift fork 
"C": Center shift fork 
"R": Right shift fork 



lnstall the shift forks into the shifter gear grooves 
with the markings facing up (right crankcase side). 
lnstall the shift drum by aligning the shift fork guide 
pins with the shift drum guide grooves. 

Apply engine oil to the shift fork shaft and insert it 
through the shift forks into the right crankcase. 

After installation, check for smooth transmission 
operation. 

Description of the output gear assembly: 

TPUT GEAR 

OUTPUT DRIVEN 



REMOVAL 
Separate the crankcase (page 13-9). 

- Crankshaft (page 13-1 1) 
- Transmission (page 13-19) 

Remove the thrust washer and output gear. 

Remove the bushing from the output drive gear 
shaft. 

Set the damper spring compressor onto the damper 
cam and output drive gear shaft. 

Compress the damper spring by turning the com- 
pressor bolt clockwise until the snap ring can be 
removed. 

TOOLS: 
Damper spring compressor 07964-ME90000 
Snap ring pliers 07914-5670101 

and spring from the drive gear shaft. 

ove the output gear case mounting bolts. 



DAMPER CAM 

Check the projections of damper cam for damage or 



BUSHING 

Check the output gear bushing for wear or damage. 
Measure the bushing I.D. and O.D. 

i 
. . .  m 
I.D. 20.06 mm (0.790 in) 

Calculate the output gear-to-bushing clearance. 

SERVICE LIMIT 0.082 mm (0.0032 in) 

OUTPUT D R N t  GtAR SHAkI 

SERVICE LIMIT: 19.97 mm (0.786 in) 

- 

DAMPtR SPRING 

Measure the damper spring free length. 

SERVICE LIMIT 63 mm (2.48 in) 

Turn the output drive gear shaft and check that the 
output drive and driven gear shafts turn smoothly 
and quietly without binding. 

If the shafts do not turn smoothly or quietly, the 
gears andfor bearing may be damaged or faulty. 
They must be checked after disassembly; replace 
faulty parts/assemblies as required. 
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BACKLASH INSPECTIONIGEAR 
I OOTH CONTACT PATTERN CHECK 
m 

check whenever you replace the output drivenldrive 
gears, bearings, bearing holder and gear case. The 
extension lines from the gear engagement surfaces 
should intersect at one point. 

BACKLACH INSPFCTION 

Set the output gear case in a vise with soft jaws. 

Set a horizontal type dial indicator on the output 
drive gear shaft as shown. 
Hold the output driven gear shaft with the shaft 
holder and rotate the drive gear shaft until gear 
stack is taken up. 

TOOLS: 
Shaft holder A 
Holder handle 

Turn the drive gear shaft back and forth to read 
backlash. 

STANDARD: 0.08 - 0.23 m m  (0.003 - 0.009 in) 

I SHAFT HOLDER 

SERVICE LIMIT 0.40 m m  (0.016 in) 1 
Remove the dial indicator. Turn the drive gear shaft 
120" and measure backlash. Repeat this procedure 
once more. 
Compare the difference of the three measurements. 

Backlash difference between measurements 
SERVICE LIMIT: 0.10 m m  (0.004 in) 

If the difference in measurements exceeds the ser- 
vice limit, it indicates that the bearing is not 
installed sauarelv or the case is deformed. 
Inspect the'bearings and case. 



gear shim with a thinner one. 
If the backlash is too small, replace the output drive 
gear shim with a thicker one. 

Backlash is changed by about 0.06 - 0.07 mm (0.002 
- 0.003 in) when shim thickness is changed by 0.10 
mm (0.004 in). 

OUTPUT DRIVE GEAR SHIMS: 
0.30 mm (0.012 in) 
0.35 mm (0.014 in) 
0.40 mm (0.016 in) 
0.45 mm (0.018 in) 
0.50 mm (0.020 in) - Standard 
0.55 mm (0.022 in) 
0.60 mm (0.024 in) 
0.65 mm (0.026 in) 
0.70 mm (0.028 in) 
0.75 mm (0.030 in) 

OUTPUT DRlVF GEAR SHIM RFPLACEMENT 
Hemove the bolts and drive gear assembly from the 
gear case. 

Remove the shim and 0-ring from the bearing 
holder. 

Select the replacement shim (page 13-32). 

Coat a new 0-ring with oil and install it into the 
bearing holder groove. 
Install the shim. 
Install the drive gear assembly to the gear case and 

Recheck the backlash (page 13-31 ). 
After backlash adjustment has been made, check 
the gear tooth contact pattern as described below. 



GEAR TOOTH CONTACT PATTERN CHECK 

Description of the tooth: 

COAST SDE TOE (inside of gear) 
(contacts when engine brake is applied) 

HEEL (out side of gear) (contacts when engine power applied) 

a thin coat of Prussian Blue to the output 

Reinstall the drive gear with the shim. 

Rotate the drive gear shaft several times in the nor- 
mal direction of rotation. 

Remove the drive gear assembly and check the gear 

Contact is normal if Prussian Blue is transferred to 
the approximate center of each tooth and slightly to Normal: 
the toe. 

DRIVE GEAR SHAFT 

If the pattern is not correct, remove and replace the 
output driven gear shim. 

HEEL TOE r 
HEEL 

--$ h 

FACE ,'rc . . /F--*- , - -7 , 
FLANK r ) 

J 
r 

DRIVE SIDE COAST SIDE 1 



0.55 mm (0.022 in) 
0.60 mm (0.024 in] 

Replace the shim with a thicker one if the contact 
pattern is too low, toward the flank. 

The pattern wil l  shift about 1.5 - 2.0 m m  (0.06- 0.08 
in) when the shim thickness is changed by  0.10 m m  
(0.04 in) 

OUTPUT DRIVEN GEAR SHIMS: 
0.20 mm (0.008 in) 
0.25 mm (0.010 in) 
0.30 mm (0.012 in) 

l 
1111 

0.40 mm (0.016 in) - Standard 

O U T P U T S H I M  REPLACEMENT 

-- -- 
Too low: 

q?b - 4 

I 

I\ 

DRIVE SlDE COAST SlDE 

Remove the bolts and output driven gear assembly. 
L 

0.45 mm (0.018 in) FLANK '-3 FLANK 
0.50 mm (0.020 in) v 

'1 

OUTPUT DRIVE GEAR DISASSEMBLY 



Remove the bearing inner race lock nut using the 

TOOLS: 

TOOL: 
Lock nut wrench, 36/64 mm 07916-MB00002 

Remove 
from the 

Remove 
holder. 

the two bolts and the drive gear assembly 
gear case. 

the shim and 0-ring from the bearing 
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P r e s s  the drive gear bearing out of the bearing 
holder using the special tools and a hydraulic press. 

TOOLS: 
Driver 07749-0010000 
Attachment, 52 X 55 mm 07746-0010400 
Pilot, 30 mm 07746-0040700 

- 
DlSASSEMBLY 
Hold the output gear case in  a vise with soft jaws. 

PPm r"'g m d  s 4 .  

Unstake the bearing inner and outer race lock nuts. 



Differential inspection tool 07KMK-HC50101 

TOOL: 
Lock nut wrench, 36/64 mm 07916-MB00002 

Remove the bolts and drive 
the gear case. 



- -  - - 

Press the driven gear out of the bearing using a 
hydraulic press. 

- 

TOOLS: 

Pilot, 30 mm 07746-0040700 

cial tools. 
1 

TOOLS: 
Bearing remover, 
Remaverhandle 
Remover weight 

Blow oil passage 
pressed a~r.  

the outt~ut gear case with com- 



OUTPUT DRlVEN GEAR ASSEMBLY 

Drive a new bearing into the gear case with the 
marked side facing up until it is fully seated. 

TOOLS: 
Driver 07749-0010000 
Attachment, 42 X 47 mm 07746-0010300 
Pilot, 17 mm 07746-0040400 

Press a new bearing into the bearing holder with the 
marked side facing up until it is fully seated and 
make sure it rotates freely after installation. 

TOOL: 
Oil seal driver 07965-KE80200 

G EAR 



CRANKSHAFTITRANSMISSION 
If the output driven 

gear requires 
replacement, the 
driven and drive 

gear must be TOOLS: 

Refer to torque 
wrench reading 
information, on 

'Service informa- 
tion' (page 13-3). 

Coat a new 0-ring with oil and install i t  into the 
bearing holder groove. 

Install the shim. 

NOTE: 
When the bearing, gear, holder andtor case have 
been replaced, use the 0.40 m m  (0.016 in) shim for 
initial reference. 

Hold the output gear case in  a vise with soft jaws. 
Install the driven gear assembly into the gear case, 
aligning with the bolt holes 

Apply engine oil to the threads and seating surface 
of the bolts and tighten them. 

TORQUE: 31 N m  (3.2 kgf-m, 23 Ibf-ft) 

outer race lock nut and tiahten it to the swecified " 
torque using a special tool. 

TOOL: 
L o c k  nut wrench, 36/64 mm 07916-ME00002 

TORQUE: 
Actual: 98 N m  (10.0 kgf-m, 72 Ibf-ft) 
Indicated:89 N m  (9.1 kgf-m, 66 Ibfmft) 



Hold the driven gear shaft and tighten it to the spec- 
ified torque using the special tools. 

TOOLS: 
Shaft holder A 07PAB-0010100 
Lock nut wrench, 36/64 mm 07916-MB00002 
Differential inspection tool 07KMK-HC50101 

Refer to torque TORQUE: 
wrench read~ng Actual: 137 N.m (14.0 kgf-m, 101 Ibf-ft) 
information, on Indicated: 124 Nmm (13.0 kgf-m, 90 Ibf-ft) 

"Serv~ce mforrna- 

Pack grease into the seal lip cavity of a new on sear 
and install i t  until the ring groove is visible so the 
stopper ring can be installed. 

Install the stopper ring into the bearing holder 
groove securely. 

NOTE: 
Install the stopper ring with the chamfered edge 
facing the thrust load side. 
uo not reuse worn stopper ring which codd eas- 
ily spin in the groove. 
Check that the stopper ring is seated in  the 
groove. 



CRANKSHAFTITRANSMISSION 
I PUT DRWE GEAR ASSRVlBLY 

If the output drive 
gear requires 

replacement, the 
drive and driven 

gears must be 
replaced as a set. 

Press a new bearing into the bearing holder with the 
marked side facing up until it is fully seated. 

TOOLS: 
Driver 07749-0010000 
Attachment, 62 X 68 mm 07746-0010500 
Pilot, 30 m m  07746-0040700 

Support the bearing inner race and press the output 
drive gear using the special tools. 

TOOLS: 
Driver, 40 m m  I.D. 07746-0030100 
Attachment, 30 mm I.D. 07746-0030300 
Pilot, 22 m m  07746-0041000 

NOTE: 
Place the pilot's threaded end into the drive .. 
If the bearing, gear, holder andlor case is 
replaced, a new shim must be selected (See page 
13-31, Backlash Inspection) 



Refer to torque 
wrench reading 
information, on 

page 13-3 "Service 
information '. 

NOTE: 
r When the bearing, gear, holder andlor case have 

been replaced, use the 0.50 mm (0.020 in) shim 
for initial reference. 

8, 

TORQUE: 31 N m  (3.2 kgf.m, 23 Ibf-ft) 

lock nut and tighten it to the specified torque using 
a special tool. 

Lock nut wrench, 36/64 m m  07916-MB00002 

TORQUE: 
Actual: 98 N-rn 
Indicated:89 N-m 

inner race lock nut and tighten it to the specified 
torque using the special tools. 

TOOLS: 
Lock nut wrench, 36/64 m m  07916-MB00002 
Shaft holder A 07PAB-0010100 
Holder handle 07PAB-0010400 

TORQUE: 
Actual: 73 N-m (7.4 kgf-m, 54 Ibf-ft) 
Indicated:66 N m  (6.7 kgfam, 49 Ibfaft) 



Stake the bearing inner and outer race lock nuts. -~ ~ 

Coat new 0-rings with oil and install them into the 
orifice grooves. 
Install the orifice into the crankcase. 

Coat a new 0-ring with oil and instan it into the 
groove in  the gear case. 

Install the output gear case assembly into the left 
crankcase by aligning the gear case boss with the 
crankcase hok.  

Apply sealant to the gear case mounting bolt 
threads. 
Tighten the bolts to the specified torque. 

TORQUE: 31 Nsm (3.2 bf-m,  23 Ibf-ft) 



lnstafl the damper spring over rhe drive gear shaft 
with the tapered side facing the left crankcase. 
lnstall the damper cam onto the spring. 

lnstall the snap ring on the damper cam. 

Set the damper spring compressor onto the damper 
cam and drive gear shaft. 
Compress the damper spring by turning the com- 
pressor bolt clockwise until the snap ring groove is 
visible. 

TOOL: 
Damper spring compressor 07964-ME90000 

TOOL: 
Snap ring pliers 

Loosen and remove the special tool. 

NOTE: 
m lnstall the snap ring with the chamfered edges 

facing the thrust load side. 
r Do not reuse worn snap ring which could easily 

spin in  the groove. 
r Check that the snap ring is seated in the groove. 

Apply oil to  the sliding surface of the output gear 
and bushing. 
lnstall the bushing into the output gear shaft. 

lnstall the output gear onto the gear shaft by align- 
ing the damper cam projections with the output 
gear holes. 

lnstall the 

lnstall the 

thrust washer. 

followings: 

- Crankshaft ( ~ a a e  13-13) 
- ~ransmissid;l hage 13i26) 
- Oil pump (page 5-1 1) 

Assemble the crankcase (page 13-47). 



HANKCASE BEARING REPLACEMENT 
INSPECTION 

- Crankshaft (page 13-11) 
- Transmission (page 13-19) 
- Output gear (page 13-27) 
- Oil pump (page 5-6) 

Turn the inner race of each bearing with your finger. 
The bearings should turn smoothly and quietly. 
Also check that the bearing outer race fits tightly in  
the crankcase. 

Remove and discard the bearings if the races do not 
turn smoothly, quietly, or if they fit loosely in  the 
crankcase. 

LEFT CRANKCASE BEARINGS 

using the special tools. 

TOOLS: 
Bearing remover set, 20 m m  07936-3710001 
- bearing remover, 20 m m  07936-3710600 
- remover handle 07936-3710100 
- remover weight 07741-0010201 

Check the oil guide plate for clog or deformation. 

Install the oil guide plate into the crankcase. 

Drive new bearings into the left crankcase with the 
marked side facing up until they are fully seated. 

TOOLS: 
Driver 07749-0010000 
Attachment, 42 X 2 

/ 
BEARING 



RIGHT CRANKCASE BEARINGS 
Drive the bearings out of the right crankcase. 

Attachment, 62 X 68 mm 07746-0010500 
Pilot, 22 mm 07746-0041000 

Countershaft/output drive gear shaft bearings: 
Driver 07749-0010000 
Attachment, 52 X 55 mm 07746-0010400 
Pilot, 20 mm 07746.0040500 

CRANKCASE ASSEMBLY 
Apply grease to a new oil seal lip. 
Install the oil seal. 

Install the oil seal stopper plate and tighten the bolt 
to the specified torque. 

Out: 13 N.m (7.3 kgf-m, 9 IbtW 



Clean the left and right crankcase mating surfaces 
thoroughly, being careful not to damage them. 

rn the l&uank- 
case. 

Apply liquid sealant (Three Bond 12078 or equiva- 
lent) to the crankcase mating surfaces. 

Install the two dowel pins into the left crankcase. 
Coat a new pipe seal with oil and install i t  to the oil 
pipe. 

NOTE: 
Install an pipe seal with its tapered side facing out. 

Install the right crankcase over the left crankcase. 



Turn the shift drum until the position as shown. 

Install the rictht crankcase bolts with the washer. 

several steps. 

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

- Seven 8 mm bolts with coating: for outside right 
crankcase. 

- Four 8 mm bolts without coating: for inside of 
right crankcase. 

Tighten the 6 mm bolts to the specified torque. 

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

Install the left crankcase bolts and tighten the 8 mm 
bolts in a crisscross pattern in several steps. 

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

Tighten the 6 mm bolts to the specified torque. 

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

Clean ana apply IocKlng agenr ro the ~o-aos 
(page 1-1 8). 
Install the bearing setting plate and tighten the 
bolts. 



lnstall and tighten the bolt with the washer by hold- 
ing the output driven gear shaft using the special 
tools. 

I -  

Shaft holder A 07PAB-0010100 
Holder handle 07PAB-0010400 

TORQUE: 49 N-m (5.0 kgf-m, 36 Ibf-ft) 

Recheck the all crankcase bolt torque values. 

lnstall the cam chains. 

Apply locking agent to the bolt threads (page 1-18). 
Install the cam chain tensioner setting plates and 
tighten the bolts. 

lnstall the remaining parts (page 13-31. 
lnstall the engine into the frame (page 8-7). 
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v 
GENERAL 

The final drive gear assembly and final drive shaft must be removed together. 
Perform the gear contact pattern and backlash inspection whenever you replace the bearings, gears or gear case. the 
extension lines from the gear engagement surfaces should intersect at one point. 
Protect the gear case with a shop towel or soft jaws while holding it in  a vise. Do not clamp the gear case too tightly or 
it could be damaged. 
Heplace the ring and pinion gears as a set. 

SPECIFICATIONS 
Unit: m m  (in) 

TORQUE VALUES 

Pinion retainer 108 N-m (11.0 kgfam, 80 Ibfdtj 
Pinion retainer lock plate bolt 10 N m  (1.0 kgf.m,7 Ibf.ftj 
Pinion joint nut 108 N-m (11.0 kgf-m, 80 Ibfaft) Apply locking agent 
Dust guard plate bolt 10 N-m (1.0 kgf.m,7 Ibf-ft) 
Gear case cover 10 mm bolt 47 N-m (4.8 kgfmm, 35 Ibfaft) Apply locking agent 
Gear case cover 8 mm bolt 25 N m  (2.6 kgfam, 19 Ibfdt) 
Final gear case assembly mounting nut 64 N-m (6.5 kgf.m, 47 Ibf.ft) UBS bolt 
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TOOLS 

Driver 
07749-0010000 

Attachment, 72 X 75 mm 
07746-0010600 

Attachment, 25 mm I.D. 
07746-0030200 

Oil seal driver 
070MF-MEG0300 

Attachment, 32 X 35 m m  
07746-0010100 

Pilot, 19 mm 
07746-0041400 

Pinion holder plate 
07924-ME40010 

Retainer wrench 
07910-ME80000 

Attachment, 52 X 55 mm 
07746-0010400 

Driver, 40 mm I.D. 
07746-0030100 

Collar set "C" 
07924-ME40020 

Pinion puller base 
07HMC-MM80110 
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Puller shaft 
07931 -ME40000 

Remover weight 
07741-0010201 

Oil seal driver attachment 
07LAD-SM40100 

Bearing remover, 35 mm 
07936-3710400 

Bearing remover, 20 mm 
07936-3710600 

Oil seal driver, 55.7 X 60.3 mm 

-- 

Remover handle 
07936-371 01 00 

Bearing driver attachment 
07GAD-SD40101 

Attachment, 44 X 49.5 mm 
07945-3330300 



TROUBLESHOOTING 
Excessive noise 

Worn or scored ring gear shaft and driven flange 
Scored driven flange and wheel hub 
Worn or scored drive pinion and spfines 
Worn pinion and ring aears 
~xcessive backlash between pinion and ring gears 
Oil level too low 
Worn or damaged pinion gear andlor pinion joint splines 

Clogged breather 
Oil level too high 
Damaaed seals 
~ooseiase cover bolts 

Excessive rear wheel backlash 
Worn drive shaft splines 
Excessive backlash between pinion and ring gears 
Worn driven flange and ring gear spfines 
Excessive play in final drive case bearings 
Worn drive shaft, universal joint andlor pinion joint splines 
Excessive play or worn universal joint bearing 



FINAL DRIVE 
- -- - 

FINAL DRIVE REMOVAL 
Drain the final drive ofl (page 4-16). 
Remove the rear wheel (page 16-6). 

Remove the four mounting nuts and final drive gear 
case assembly. 

Remove the drive shaft from the gear case by gently 
turning the drive shaft and pulling it. 

Remove the spring, oil seal and stopper ring from 
the drive shaft. 

INSPECTION 
Check the splines of the drive shaft for damage or 
wear. 
If the splines of the drive shaft are damaged, check 
the universal joint splines also. 

Turn the pinion joint and check that the pinion and 
ring gears turn smoothly and quietly without bind- 
ing. 

tf the gears do not turn smoothly or qu~etly, f3e 
gears andlor bearing may be damaged or faulty. 
They must be checked after disassembly; replace 
faulty parts/assemblies as required. 
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FINAL DRIVE DISASSEMBLY1 

m 

check whenever you replace the pinion gear, ring 
gear, bearings and gear case. The extension lines 
from the gear engagement surfaces should intersect 
at one point. 

BACKLASH INSPECTION 
Remove the oil filler cap. 
Hold the final drive gear case assembly in a vise 
with soft jaws. 

Install the special tools onto the gear case and into 
the pinion joint to hold the pinion gear. 

TOOLS: 
Pinion holder plate 07924-ME40010 
Collar set " C  07924-ME40020 

Set a horizontal type dial indicator on the ring gear, 
through the oil filler hole. 

Turn the ring gear back and forth to read the back- 
lash. 

STANDARD: 0.05 - 0.15 mm (0.002 - 0.006 in) 
SERVICE LIMIT: 0.30 mm (0.012 in) 

Remove the dial indicator. Turn the ring gear 120" 
and measure the backlash. Repeat this procedure 

Compare the difference of the three measurements. 

SERVICE LIMIT: 0.10 mm (0.004 in) 

If the difference in measurements exceeds the ser- 
vice limit, it indicates that the bearing is not 
installed squarely, or the case is deformed. 
Inspect the bearings and case. 

-HOLDER PLATE 

I RING GEAR 
\ 



FINAL DRIVE 
If the backlash is excessive, replace the ring gear 
shim with a thicker one. 
If the backlash is too small, replace the ring gear 
shim with a thinner one. 

RlNG GEAR SHIMS: 
A: 1.82 mm (0.072 in) 
B: 1.88 mm (0.074 in) 
C: 1.94 mm (0.076 in) 
D: 2.00 mm (0.079 in) - Standard 

F: 2.12 mm (0.083 in) 
G: 2.18 mm (0.086 in) 
H: 2.24 mm (0.088 in) 
1: 2.30 mm (0.091 in) 

For ring gear shim replacement, refer to page 14-1 1. 

FINAL GEAR CASE SEPARATION 
Remove the bolt, washer and the dust guard plate 
by turning i t  clockwise. 

Remove the 0-ring. 

Loosen the cover bolts in a crisscross pattern in  sev- 
eral steps and remove them. 
Pry the o ~ ; l r v w  a n d v e  it f r o  

Remove the wave washer. 

I PINION GEAR RING GEAR SHIM 
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GEAR TOOTH CONTACT PATTERN 
CHECK 
Description of the tooth: 

COAST SIDE TOE (inside of gear] 
(contacts when engine brake is applied) 

DRIVE SlDE 
, HEEL (out side of gear) (contacts when engine power is applied) 

Keep dustanddirt Clean the sealing material off the mating surfaces of 
out of the case and the gear case and cover, being careful not to dam- 

cover. age them. 

Apply a thin coat of Prussian Blue to the pinion gear 
teeth. 

Install the wave washer. 

lnstall the case cover and tighten the bolts in a criss- 
cross pattern in several steps until the cover evenly 
touches the gear case. 
Apply a locking agent to the 10 m m  bolt threads. 
Install and tighten the two 10 mm bolts to the speci- 
fied torque in several steps alternately. 

TORQUE: 47 N-m (4.8 kgf-m, 35 Ibf-ft) 

Tighten the six 8 mm bolts to the specified torque in 
a crisscross pattern in  several times. 

TORQUE: 25 N-m (2.6 kgf-m, 19 Ibf-ft) 

Remove the oil filler cap. 
Rotate the ring gear several times in  normal direc- 
tion of rotation. 
Check the gear tooth contact pattern through the oil 
filler hole. 

Contact is normal if the Prussian Blue is transferred 
to the approximate center of each tooth and slightly 
towards the face. 

If the patterns are not correct, remove and replace the 
pinion gear shim with a suitable one (page 14-Wt. 

Normal: PINION SHIM, I (, 
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Replace the pinion gear shim with a thicker one if 
the contact pattern is too high, toward the face. Too High: 

)RIVE COAST 
' 

;IDE SIDE I 

For pinion gear shim replacement, separate the final 
gear case (page 14-9). 

Replace the pinion gear shim with a thinner one if 
theicontact pattern is too low, toward the flank. 

The patterns will shift about 1.5 - 2.0 mm (0.06 - 
0.08 in) when the thickness of the shim is changed 
by 0.1 m m  (0.004 in). 

PINION GEAR SHIMS: 
A: 1.82 m m  (0.072 in) 
B: 1.88 m m  (0.074 in) 
C: 1.94 m m  (0.076 in) 
D: 2.00 m m  (0.079 in) - Standard 
E: 2.06 m m  (0.081 in) 
F: 2.12 m m  (0.083 in) 
G: 2.18 m m  (0.086 in) 

RING GEAR REMOVALISHIM 
REPLACEMENT 
Remove the final gear case cover (page 14-9). 

If the ring gear stays in  the cover, remove it as fol- 
lows: 

Press the ring gear out of the gear case cover using 
the special tools and hydraulic press. 

TOOLS: 
Driver 07749-0010000 

Too Low: 

_- 

DRIVE 
FLANK SIDE 

Oil seal driver attachment 07LAD-SM40100 

Remove the oil seal. 
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follows: 

Press the oil seal and bearing out of the cover using 
the special tools and hydraulic press. 

TOOLS: 
Driver 07749-0010000 
Oil seal driver 070MF-MEG0300 
Attachment, 72 X 75 mm 07746-0010600 

If the bearing remained on the ring gear, remove i t  
as follows: 

Remove the ring gear bearing using a commercially 
available bearing puller. 

NOT E: a 

PITWON GEAR REMOVAL 
Hold the gear case in a vise with soft jaws. 

Hold the pinion joint and remove the pinion joint 
nut using the special tools. 

TOOLS: 

Collar set "C" 07924-ME40020 

Remove the pinion joint. 
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Remove the bolt and retainer lock plate. 

Remove the pinion retainer using the special tool. 

TOOL: 
Retainer wrench 07910-ME80000 

TOOLS: 
Pinion puller base 07HMC-MM80110 
Puller shaft 07931-ME40000 

bly out of the gear case. 
edle bearing in the gear 
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PINION GEAR BEARINGISHIM 
REPI ACEMENT 
Pull the pinion gear bearing from the shaft with a 
commercially available bearing puller. 

Remove the pinion shim. 

gear. 

NOT E: 

TOOLS: 
Driver, 40 mm I.D. 07746-0030100 
Attachment, 25 mm I.D. 07746-0030200 

CASE BEARING REPLACEMENT 

t r e  sure to wear 
heavy gloves when 
handling the heated 

gear case. 

RING GEAR BEARING 

Heat the gear case to 80°C (176°F) evenly using a 
heat gun. 
Remove the ring gear bearing from the gear case 
using the special tools. 

TOOLS: 
Bearing remover, 35 mm 07936-3710400 
Remover handle 07936-3710100 
Remover weight 07741-0010201 

I BEARING REMOVER WEIGHT , 

1 BEARING HANDLE 
. 
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through the hole. 

Install the breather cap. 

Drive the oil seal into the gear case with the marked 
side facing down until i t  is fully seated. 

TOOLS: 
c=J w749-0010000 

Attachment, 44 X 49.5 mm 07945-3330300 

Drive a new ring gear bearing into the gear case 
with the marked side facing inside until it is fully 
seated using the special tools. 

TOOLS: 

Attachment, 52 X 55 mm 07746-0010400 



PINION NEEDLE BEARING 

Rotate the stopper ring until the end of the stopper 
ring appears in the access hole. 
Strike gently near the end of the ring with a punch 
to bend the end upward. 
Grasp the end of the ring with needle-nose pliers 

hole. 

Be sure to wear Heat the gear case to 80°C (176°F) and remove the 
heavy gloves when needle bearing using the special tools. 
handling the heated 

gear case. TOOLS: 
Bearing remover, 20 m m  07936-3710600 

a 

Remover weight 07741-0010201 
or equivalent commercially available 

Install a new stopper ring into the groove of a new 
bearing securely. DRIVER 

Place the needle bearing in a freezer. 

Heat the gear case to 80°C (176°F). 

Remove the needle bearing from the freezer and 
drive it into the gear case with the marked side fac- 
ing up until it is fully seated. 

TOOLS: 
07749-0010000 Driver 

Attachment, 32 X 35 m m  07746-0010100 
07746-0041400 Pilot, 19 m m  

Make sure the stopper 
groove of the gear case. 

ring is securely set in the 
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FINAL DRIVE ASSEMBLY 
PINION GEAR INSTALLATION 
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The lock plate is 
available in the two 
types, A (single tab) 
and B (double tab), 

as shown. 

Coat a new 0-ring with grease and install it into the 
retainer groove. 

to the specified torque using a special tool. 

TOOL: 

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

- 

gear shaft. 
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TOOLS: 
Pinion holder plate 07924-ME40010 
Collar set "C" 07924-M E40020 

TORQUE: 108 N.m (11.0 kgfsm, 80 Ibf-ft) 

RlNG GEAR INSTALLATION 

SHIM. RING GEAR 

BEARING (57134) 

TOOLS: 
Driver 07749-0010000 
Bearing driver attachment 07GAD-SD40101 
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Measure the clearance between the ring gear and 
stop pin with a feeler gauge. 

CLEARANCE: 0.30 - 0.60 mm (0.012 - 0.024 in) 

within the specification. 

Besure towear Heat the gear case cover to approximately 80°C 
heavygloves when (176°F). Heat the case cover evenly and slowly to 
handling the heated prevent warpage. 

gearcase. When the gear case cover is heated to the proper 
temperature, remove the stop pin by tapping the 
cover. 

ance. 

SHIM THICKNESS: A: 0.10 mm (0.004 in) 
B: 0.15 mm (0.006 in) 

Install the shim and drive the stop pin into the gear 
case cover. 

RING GEAR 
0.30 - 0.60 mm 
(0.012 - 0.024 in) 
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Apply grease to a new oil seal lips. 

Install a new oil seal until it is flush with the cover 
surface using the special tools. 

Driver 07749-0010000 
Oil seal driver 070MF-MEG0300 
Attachment, 72 X 75 m m  07746-0010600 

FINAL GEAR CASt ASSEMBLY 
NOTE: 
When the gear set, bearing andlor gear case has been 
replaced, check the following: 

r Tooth contact pattern (page 14-10) 
Gear case backlash (page 14-81. 

Keep dust and dirt Clean the mating surface of the gear case and cover, 
out of the case and being careful not to damage them. 

cover. Apply liquid sealant to the mating surface of the 
gear case. 

Install the wave washer. 
lnstall the case cover onto the gear case. 

Apply locking agent to the threads of the case cover 
10 m m  bolts. 

Install the bolts, and tighten them in  a crisscross 
pattern in several steps until the cover evenly 
touches the gear case. 

Tighten the two 10 mm bolts to the specified torque 
in several steps alternately. 

TORQUE: 47 N-m (4.8 kgfmm, 35 Ibf-ft) 

Tighten the six 8 m m  bolts to the specified torque in 
a crisscross pattern in  several steps. 

TORQUE: 25 N-m (2.6 kgf-m, 19 Ibf-ft) 

Coat a new 0-ring with grease and install it in the 
rtng gear groove. 
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out binding. 

Measure the final gear assembly preload. 

STANDARD: 

lnstall the dust guard plate, aligning its tabs with the 
cover grooves. 

Turn the dust guard plate counterclockwise and 
install the bolt and washer. 

Tighten the bolt to the specified torque. 

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

I WASHER 

FINAL DRlVE INSTALLA IION 
Check that the gear case stud bolts are tight. 
If any are loose, remove them, clean their threads STUD BOLT 
with contact cleaner, then install them using a lock- / 
ing agent. I 

shown. 

Z 6 k l  mm 
(1.0 + 0.04 in) 

Install a new stopper ring into the drive shaft 
groove. 
Install the spring into the drive shaft. 
Apply 0.5 g (0.02 oz) of molybdenum disulfide 
grease to a new oil seal lips and install it onto the 
drive shaft. 



Make sure the stop- 
per ring is seated 

properly by pulling 
on the drive shaft 

lightly. 
Be careful not to ' 

damage the drive 
shaft oil seal. 

Apply 2 g (0.08 oz) or more of molybdenum 
disulfide grease to the pinion joint splines. 

Install the drive shaft into the pinion joint until the 
stopper ring seats in the pinion joint spline groove. 

Apply 1 g (0.04 oz) of molybdenum disulfide grease 
to the universal joint side splines of the drive shaft. 

Insert the final drive assembly into the swingarm 
and align the drive shaft splines with the universal 
joint splines. 

Install the gear case mounting nuts. 
Tighten the gear case mounting nuts in  a crisscross 
pattern in  several steps. 

TORQUE: 64 N-m (6.5 kgf.m, 47 Ibf.ft1 

Install the rear wheel (page 16-13). 
Fill the gear case with the recommended final drive 
gear oil (page 4-1 6). 




