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CRANKSHAFTITRANSMISSION/KICKSTARTER 

COMPONENT LOCATION 

I ::::. 

10 N'm (1.0 kgf'm, 7 IbHt) 

• 

• 

• 

• 
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CRANKSHAFTITRANSMISSION/KICKSTARTER 

SERVICE INFORMATION 
GENERAL 

The crankcase must be separated to service the crankshaft, transmission , kickstarter and cam chain guide sprocket. 
The following parts must be removed before separating the crankcase. 
- Engine (page 13-4) 
- Stalor (page 11-5) 
- Flywheel (page 11-5) 
- Clutch (page 10-9) 
- Gearshift linkage (page 10-26) 
- Cam chain lensioner (page 8-23) 
- Cylinder head (page 8-11) 
- Cylinder/piston (page 9-4) 
- Oil pump (page 7-4) 
- Starter motor (page 5-6) 
- Neutral switch (page 5-11) 
Be careful not to damage the crankcase mating surfaces when servicing. 
Prior to assembling the crankcase halves, apply sealant to the mating surface. Wipe off excess sealant thoroughly. 
Clean all disassembled parts with clean solvent and dry them using compressed air before inspection. 

SPECIFICATIONS 

14.966 - 14.984 (0.5892 - 0.5899) 14.95 (0.589) 

; 
drum 

TORQUE VALUE 

ITEM 

Cam chain guide sprocket spindle 

Q'TY 

1 

THREAD TORQUe 
REMARKS 

DIA. (mm) N·m (kgf·m, IbUt) 
6 10 (1 .0. 7) 
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CRANKSHAFTITRANSMISSION/KICKSTARTER 

TOOLS 

Universal bearing puller 
07631·0010000 

or equivalent commercially available in 
U.S.A. 

Pilot 22 mm 
07746-0041000 

Special nut (U .S.A. only) 
07931·HB3020A 

Bearing remover shaft, 12 mm 
07936-1660120 
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Driver 
07749-0010000 

Assembly collar 
07YMF-KPB0100 

Assembly set. 14 mm 
07 JMF-KW70100 

Bearing remover head, 12 mm 
07936·1660110 

Attachment, 52 x 55 mm 
07746-0010400 

Assembly shaft (U.S.A. only) 
07931-ME4010B 

Bearing remover set, 12 mm 
07936-1660101 

Bearing remover, 12 mm 
07936·166010A (U.S.A. only) 

• 

• 

• 

• 

• 

• 

• 



CRANKSHAFTITRANSMISSION/KICKSTARTER 

Remover handle 
07936-3710100 

Pilot 17 mm 
0774&-0040400 

Attachment, 28 x 30 mm 
07946-1870100 

TROUBLESHOOTING 
Hard to shift 

Incorrect clutch adjustment (page 3-17) 
Bent shift for1<.s 
Bent gearshift spindle (page 10-28) 
Damaged shift drum cam grooves 
Incorrect engine oil viscosity 

Transmission Jumps out of gear 
Worn gear dogs and dog holes 
Broken shift. drum stopper arm 

Remover weight 
07741-0010201 

or 07936·371020A (U.SA only) 

Attachment , 32 x 35 mm 
07746-0010100 

Broken drum stopper arm spring (page 10-28) 
Broken gearshift spindle return spring (page 10-28) 
Worn or bent shift forks 
Worn gear shifter groove 

Excessive noise 
Worn connecting rod big end bearing 
Worn crankshaft bearing 
Worn transmission bearing 
Worn or damaged transmission gears 

Attachment, 37 x 40 mm 
07746~OO10200 

Pilot 12 mm 
07746-0040200 
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CRANKSHAFTITRANSMISSION/KICKSTARTER 

CRANKCASE SEPARATION 
Refer to Service Information (page 12-3) for removal of 
necessary parts before separating the crankcase. 

Remove the cam chain (1) from the timing sprocket. 

Loosen and remove the crankcase bolts [1J in a ~~~IIIIIIIIIIIIIIIIIIIIIIII~::'''''='''''~~~I11111~ 
crisscross pattern in several steps. [1J 

Place the left crankcase up. 
Carefully separate the left crankcase [1) from the right 
crankcase [2] while tapping them at several locations 
with a soft hammer. 

Remove the dowel pins [1]. 

Be careful not fo Clean off the sealant from the left and right crankcase 
damage the mating mating surfaces. 

surfaces. 
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CRANKSHAFTITRANSMISSION/KICKSTARTER 

CRANKSHAFT 
REMOVAL 
Remove the transmission (page 12-9). 

Be careful not to Remove the crankshaft [1] from the right crankcase (2) 
drop the crankshaft. using a hydraulic press. 

If the crankshaft bearing [1) remains on the crankshaft, ~;:::::=============------'----, 
remove it using a special tool as shown. 

TOOL: 
[2] Universal bearing puller 07631-0010000 or 

equivalent 
commercially 
available in U.S.A, 

121 

If the bearing remains in the crankcase, drive it out from ~;Z~z,~:~;Ji~:iiiii;i. 
the outside. I 

Do not reuse the Discard the crankshaft bearing 111. 
crankshaft bearing. 

INSPECTION 
SIDE CLEARANCE 

Measure the side clearance by inserting the feeler ,---- ------------ ----, 
gauge [1] between the crankshaft and connecting rod 
big end. 

SERVICE LIMIT: 0.60 mm (0.024 in) 
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CRANKSHAFTITRANSMISSION/KICKSTARTER 
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RADIAL CLEARANCE 

Set the crankshaft on V-blocks and measure the 
connecting rod big end radial clearance. 

SERVICE LIMIT: 0.05 mm (0.002 in) 

CRANKSHAFT 

Check the liming sprocket [1) for wear or damage. 

Place the crankshaft on a stand or V-blocks and ~=======::::;;=========~ 
measure the runout using a dial gauge. 

The measuring locations are shown in the illustration. 

SERVICE LIMIT: 0.10 mm (0.004 in) 

30mm 
(1.2 in) 

Tum the outer race of the left crankshaft bearing with ~=~;,;;;~=============~ 
your finger. 
The bearing should tum smoothly and quietly, 
Also check that the bearing inner race fils tighlly on the 
crankshaft. 

Replace the crankshaft if the outer race does nol turn 
smoothly, quielly, or jf inner race fi ts loosely on the 
crankshaft. 

• 

• 

• 



CRANKSHAFTfTRANSMISSION/KICKSTARTER 

CRANKSHAFT BEARING 
REPLACEMENT 
Apply oil to a new right crankshaft bearing [1) rolling 
surface. 

Be careful not /0 Drive in the right crankshaft bearing with its marked 
damage the side facing up until it is fully seated, using the special 
crankcase. tools. 

Be sure that the 
conflfJCting rod ;s 

located in the 
crankcase opening. 

TOOLS: 
[2] Driver 
[3] Attachment, 52 x 55 mm 
[4J Pilot, 22 mm 

07749-0010000 
07746-0010400 
07746-0041000 

For transmission bearing replacement (page 12-14), 

INSTALLATION 
Apply 1 - 2 cm3 of oil to the connecting rod [1] big end. 

Draw the crankshaft [2] into the right crankcase (3) 
bearing inner race using the special tool. 

TOOLS: 
[4] Assembly set, 14 mm 

U.S.A . TOOLS: 
Threaded adapter, 
(16 x 15) x (14 x 1.0) mm 
Assembly collar 
Assembly shaft 
Special nut 

07JMF·KW70100 

07AMF·KYKA100 

07YMF·KPB0100 
07931·ME4010B 
07931·HB3020A 

Install the transmission (page 12·16). 

Assemble the crankcase (page 12-17). 

TRANSMISSION 
REMOVAL 
Separate the crankcase halves (page 12·6). 

Remove the mainshaft [1]. countershaft [2] and shift 
drum [3] as an assembly. 
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CRANKSHAFTfTRANSMISSION/KICKSTARTER 

Do not expand the 
snap ring more than 

necessary for 
removal. 

12-10 

Remove the counlershaft 011 seal [1] from the left 
crankcase. 

DISASSEMBLY 
Disassemble the malnshaft (1]. countershaft (2] and ,-------------------, 
shift drum [3]. 

Clean all disassembled parts in solvent thoroughly. 

NOTE : 

Keep track of the disassembled parts (gears, bushings , 
washers and snap rings) by sliding them onlo a 1001 or 
slipping them onto a piece of wire. 

Remove the following from shift drum [1]: 

- Guide pin clips (2] 
- Guide pins (3J 
- Shift forks [4J 

INSPECTION 
SHIFT FORK 

Check the shift fon.: for deformation or abnormal wear. 
Measure each shift fork claw thickness. 

SERVICE LIMIT: 4.60 mm (0.181 in) 

Measure each shift fork 1.0. 

SERVICE LIMIT: 34.14 mm (1 .344 In) 

• 



CRANKSHAFTfTRANSMISSION/KICKSTARTER 

SHIFT DRUM 

Check the shift drum grooves [11 for wear or damage. 
Measure the shift drum 0.0. at each end. 

SERVICE LIMITS: 
Left side: 23.92 mm (0.942 In) 
Right side: 33.93 mm (1.336 In) 

111 

Inspect the shift drum journal [1] for abnonnal wear or ~::::::==========::::::===::::::======; 
damage. 

GEARJBUSHING/SHAFT 

Check the gear shifter groove (11 for abnormal wear or '----:::12-:-J -------------, 
damage. 
Check the gear dogs [21 and teeth for abnormal wear or 
lack of lubrication. 

I'J 
Check the dog holes (1] for abnormal wear or lack of ;:::===============~ 
lubrication. 

Measure the 1.0. of each gear. 

SERVICE LIMITS : 
M2, M3: 
C1 : 
C4: 

17.04 mrn (0.671 in) 
18.04 mm (0.710 in) 
20 .04 mm (0.789 In) 

Check the C1 gear bushing for wear or damage. 

Measure the gear bushing 0 .0 . and I.D. 

SERVICE LIMITS: 
0 .0 .: 17.94 mm (0.706 In) 
1.0 .: 15.04 mm (0.592 in) 

Calculate the gear 10 bushing clearance. 

SERVICE liMIT: 
C1 : 0.10 mm (0.004 In) 

If· " I' 
""! , 0~ .'.". --

[1J 
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CRANKSHAFTITRANSMISSION/KICKSTARTER 

Check the mainshaft [1 ) and counlershaft [2] for 
abnormal wear or damage. 
Measure the 0.0. of the mainshaft and counlershaft. 

SERVICE LIMITS: 
At MJ: 16.95 mm (0.667 In) 
At C1 : 14.95 mm (0.589 in) 

Calculate the gear-to-shaft ciearance. 

SERVICE LIMIT: 
M3 : 0.09 mm (0.004 In) 

Calculate the bushing-to-shaft clearance. 

SERVICE LIMIT: 
C1 : 0.09 mm (0.004 In) 

TRANSMISSION BEARING 

Tum the inner race of each bearing with your finger. 
The bearings should tum smoothly and quietly. 
Also check thai each bearing outer race fits tightly in the 
crankcase. 

Replace the bearing if the inner race does not turn 
smoothly, quietly, or If the outer race fi ls loosely in the 
crankcase. 

OIL PASSAGES 

Blow open the oil passages of the right crankcase with 
compressed air. 

Check the oil passages for clog, wear or damage. 

ASSEMBLY 
Clean all parts in solvent and dry them thoroughly. 

Apply molybdenum disulfide oil to the each rotating 
gear inner surface and Cl bushing whole surface to 
ensure inilial lubricalion. 

Assemble all parts into their original positions. 

NOTE: 

C1 BUSHING 

M3 

Check the gears for freedom of movement or , - - - - - -------------, 

12·12 

rolation on the shaft. 
Install the washers and snap rings with the 
chamfered edges facing the thrust load side. 
Do nol 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. 
Check the special washers are sealed in the shaft 
grooves. 

o x 
• 



II 

MAINSHAFT: 

M2IM3: inner surface 
M4: shift fork groove 

-"78 M3 GEAR (22T) 

MAINSHAFT M1 GEAR (13T) 

COUNTERSHAFT: 

CRANKSHAFTITRANSMISSION/KICKSTARTER 

SNAP RINGS 

SPECIAL WASHER 

, M2 GEAR (18T) 

SPLINE WASHER 

-----

Washer and snap ring direction: 

COUNTERSHAFT 

~ ClIC4: inner surface 
I!I C3: shift fork groove 

C2 GEAR (28T) THRUST WASHER 

COLLAR 

, C1 BUSHING 

SPECIAL WASHER 

SPLINE 
WASHER 

SNAP RING 

THRUST WASHER 

--, C1 GEAR 13<IT) 

LOCK WASHER 

SPLINE WASHER 

Insert the lock washer 
labs into the slots of the 
spline washer. 

Washer and snap ring direction: 
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CRANKSHAFTITRANSMISSION/KICKSTARTER 

SHIFT DRUM: 

GUIDE PIN CLIPS 

--, SHIFT FORKS 

~ SHIFT DRUM 

12-14 

GUIDE PINS 

TRANSMISSION BEARING 
REPLACEMENT 
Remove the crankshaft (page 12-7). 

Remove the bolls [1] and mainshaft bearing set plates 
{2]. 

Drive out the mainshaft bearing [3] and countershaft 
bearing [4] from the right crankcase. 

Drive out the counlershaft bearing [1] from the left ~~~~~~,~~~ 
crankcase. I 

• 

• 

• 

• 



CRANKSHAFTITRANSMISSION/KICKSTARTER 

Remove the mainshaft bearing [1] from the left 
crankcase using the speciallools. 

TOOLS: 
[2] Bearing remover set, 12 mm 07936·1660101 
- Bearing remover shaft, 12 mm 07936·1660120 
- Bearing remover head, 12 mm 07936·1660110 
[31 Remover weight 07741-0010201 

U.S.A. TOOLS: 
Bearing remover, 12 mm 
Remover handle 
Remover weight 

07936·166010A 
07936·3710100 
07936·371020A 

Drive new bearings inlo Ihe crankcase with Iheir ~;;;;;;;;;;;,;~;;;;::~;;;;;;;;:='=~~===~ 
marked side facing up unlil lhey are fully sealed, using 
Ihe special tools. 

TOOLS: 
Right crankcase mainshaft bearing: 

Driver 07749·0010000 
Attachment, 37 x 40 mm 07746-0010200 
Pilot, 17 mm 07746-0040400 

Right crankcase countershaft bearing : 
Driver 07749-0010000 
Attachment, 32 x 35 mm 07746-0010100 
Pilot, 12 mm 07746-0040200 

[1] Left crankcase mainshaft bearing : 
[2] Driver 07749-0010000 
[3] Attachment, 28 x 30 mm 07946·1870100 
[4] Pilot, 12 mm 07746-0040200 

Left crankcase countershaft bearing: 
Driver 07749-0010000 
Attachment, 37 x 40 mm 07746-0010200 
Pilot, 17 mm 07746-0040400 

Apply locking agent (Three Bond 1322 or equivalent) to 
the mainshaft bearing set plate boll (1 J threads as 
specified. 

Install the mainshaft bearing sel plates (2] and bolls 10 
the right crankcase and tighten the bolts. 

Inslal! Ihe crankshaft (page 12·9). 
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CRANKSHAFTITRANSMISSION/KICKSTARTER 

INSTALLATION 
Apply grease to a new counlershafl oil seal [1jlips. 
Install the oil seal as specified. 

~==============-=~~ Apply engine oil to the transmission gears and shift I I' drum [1 ) whole surface. 
Engage the mains haft {2] gears, counlershaft [3] gears 
and shift drum assembly. 

13] , 

Install the mainshaft (1] . counlershaft (2] and shift drum ~::;:;:::;:::~======:::::;::::=~ 
[3) into the right crankcase. 

Rotate the shift drum to check the transmission 
operation . 

Assemble the crankcase (page 12-17). 

CAM CHAIN GUIDE SPROCKET 
REMOVAL 

12·16 

Separate the crankcase (page 12-6). 

Hold the cam chain guide sprocket {1 j. tum the cam 
chain guide sprocket spindle 12] counterclockwise and 
remove them from the left crankcase. 

• 
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CRANKSHAFTITRANSMISSION/KICKSTARTER 
INSPECTION 
Inspect the following: 

- Cam chain guide sprocket [1] for wear or damage [1J 
- Cam chain guide sprocket spindle [2J for wear or 

damage 

- Spindle journal [11 for abnormal wear or damage 

INSTALLATION 
Apply engine oil to the cam chain guide sprocket ,---" 
spindle 11] sliding surface. 

Install the spindle to the left crankcase, hold the 
sprocket 12J and lighten the spindle to the specified 
torque. 

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

Assemble the crankcase (page 12-17). 

CRANKCASE ASSEMBLY 
Clean off the sealant from the left and right crankcase 
mating surfaces. 

Inslallths dowel pins 111 onlo the right crankcase. 
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CRANKSHAFTITRANSMISSION/KICKSTARTER 

12·18 

Apply light but thorough coating of sealant (Three Bond 
1215 or equivalent) 10 the left crankcase mating surface 
except the oil passage area as shown . 

Install the left crankcase III onto the right crankcase [21· r=====7ii~:;ii;:===~===l 

Install and lighten the crankcase bolls [1] in a crisscross ;::=I='I===~============: 
pattern in saveral steps. 

Apply oil 10 the cam chain (11 whole suriace. 
Install the cam chain over the timing sprocket [2]. 

Install the removed parts in the reverse order of 
removal (page 12·3). 



CRANKSHAFTITRANSMISSION/KICKSTARTER 

KICKST ARTER 
REMOVAL 
Remove the gearshift linkage (page 10-26). 

Remove the snap ring [1] and retainer [2] from the 
kickstarter spindle. 

Separate the crankcase (page 12-6), 

Remove the kickstarter spindle [1] from the right 
crankcase. 

OISASSEMBL YIINSPECTION 
Remove the following: 

- Special washer [1] 
- Collar [2) 
- Return spring (3] 

- Snap ring [1] 
- Starter ratchet [2] 
- Ralchel spring (3] 

[21 

[2[ 

[3[ 

[11 
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CRANKSHAFTITRANSMISSION/KICKSTARTER 

- Snap ring [1j 
- Washer [2] 

131 
- Starter pinion gear [3J 111 

INSPECTION 
Check the kickslarter spindle (1) for bend, wear or ,------------------, 

12·20 

damage, 

Measure the klckstarter spindle 0.0. 

SERVICE LIMIT: 19.94 mm (0.785 in) 

Check the starter pinion gear [2) for abnormal wear or 
damage. 

Measure the starter pinion gear lD. 

SERVICE LIMIT: 20.08 mm (0.791 in) 

Check the kickstarter spindle journals [11 of the left and 
right crankcase for excessive wear or damage. 



-, 

CRANKSHAFTITRANSMISSION/KICKSTARTER 

ASSEMBLY 
Clean all parts in solvent and dry them thoroughly. 

NOTE: 
Inslall the washers and snap rings with the ,-- - ----- - ----------, 
chamfered edges facing the thruslload side. 
Do not reuse a worn snap ring which could easily 
spin in the groove. 
Check Ihat the snap rings are seated in the grooves 
and align their end gaps wi th Ihe grooves of the 
spline. 
Check Ihal the special washer is sealed in the 
groove. 

o 

KICKSTARTER SPINDLE RETURN SPRING 

COLLAR 

SPECIAL WASHER 

View from inner side: 
Install the ratchet spring and 
friction spring as shown. 

x 

STARTER PINION GEAR 

Washer and snap ring direction: 
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CRANKSHAFTITRANSMISSION/KICKSTARTER 

Apply molybdenum oil solution to the starter pinion gear 
[1] inner surface. 

Make sure thaI the Install the starter pinion gear, washer [2] and snap ring 
snap ring is firmly [3}. 

seated in the 
groove. 

Inslall the ratchet spring [1]10 the starter ratchet [2] . 

Make sure that the Install the starter ratchet and snap ring [3] to the 
snap ring is firmly kicksiarter spindle. 

seated in the 
groove. 

[3) 

[2) 

[2) 

[3) 

Install the return spring [1] to the kickstarter spindle ~===========:~;;:;;;:;;;:;~;::; 

12-22 

while aligning the spring end with the hole on the 
spindle. 

Install the collar [1] to the kickstarter spindle while ~~lIIIIIiIIIIII""",=============:::; 
aligning jls groove with the return spring end . 



Make sure that the 
snep ring is firmly 

seated in the 
groove. 

CRANKSHAFTITRANSMISSION/KICKSTARTER 

Install the special washer [1] to the kickstarter spindle. 

INSTALLATION 
Apply engine oil to the kickstarter gear teeth. 

Install the kickstarter spindle 11] while aligning its 
ratchet spring with the groove of the right crankcase as 
shown. 

tnsert the return spring end into the hole on the right --""1 
crankcase as shown. 

Assemble the crankcase (page 12-17). 

Set the retainer (1) to the kickstarter spindle. 

Temporarily install the kickstarter pedal [2) and bolt [3]. 
Turn the kickstarter pedal and completely install the 
retainer while aligning its wide tooth with Ihe wide spline 
on the spindle. 

Release Ihe kickslarter pedal. 
Remove the bolt and kicks tarter pedal. 

Inslall Ihe snap ring [1]10 the kickstarter spindle groove. 

Install the gearshift linkage (page 10-28). 

[21 
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