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SERVICE INFORMATION

GENERAL

# The gearshift stopper arm, plate and primary drive gear can be servicad with the angine installed in the frame,
# The crankcase must be separated to repair the crankshaft, transmission, shift linkage and balancer.

Remove the following parts before separating tha crankcase.

Cylinder head Section 9 Ciutrh Section 7
Cylinder and piston Section 10 Alternator Section 8
SPECIFICATIONS
Lnit: mm (in}
ITEM STANDARD SERVICE LIMIT !
" Shift fork 1.D, ' 13.000—13.021 (05118 0.5126/ 13.05 (0.514)
Shift fork F;awr thickness 4.!50'—5.00 13.1929-0.18689) 4.50 (0177
Shift fork shaft 0.D. 12.966-12.984 (0.510—0.511) 12.91 (0.508]
Gear 1D, | ms 20.020-20.041 (0.7882—0.7830) 20.08 {0.791)
M8 23,020-23.041 (0.9061-0.9071) 23.09 (0.909)
| c 23.00—23.021 (0.9055—0.9063) 23.07 (0.908) |
¢z 25.020—25.041 {0.9850 _0.9859) 25.09 (0.988)
| c3 25.000—25.021 (0.9843— 0, 9850) 25.0/ {0.987)
i €4 22.020-22.041 (0.8669—0 8678 22.08 (0.869)
Bushing 1.D. | €1 18.000 -18.018 {0,7087—0.7094) 18,08 10.712)
i 2 22.020—22.041 (0.8669 _0.8678] 22.12 (0.871)
Bushing 0.0. . Mme 22.959—22 980 {0.9039— 0.9047) 22.90 (0.902)
I e 22.959 - 22.980 (0.9039—0.9047) 22.90 (0.902)
c2 24.972—24.993 (0,9831 _ 0.9840) 24.92 (0.981)
- N 24.959 24,980 (0.9926—0.9835) 24.90(0.980)
| Mainshatt 0.0, M8 19.959 - 19,980 (0.7858—0.7866/ 19.91 (0.984]
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CRANKSHAFT/TRANSMISSION

Unit: mm {in)

—

ITEM STANDARD SERVICE LIMIT
Cauntershaft 0.0, B c1 17.966 1?98440?0?3 0.7080) 17.93 (0.706) i:_
c2 21.959- 21.980 (0.8645— usss4+ 21.91 10.863) _f
ca 21959 21.980 {0.8645- 0.8654 21.91(0.863)
Gear-to-bushing ME 0.040—0.082 (0.0016—0.0032 0.10 (0.004) §
clearance c1, C3 0.020— 0.062 {0.0008—0.0024) GJDMﬂML___
2 0.027—0.068 {0.0011-0.0027) 01010004
Gear-to-shaft M5 0.040—0.082 (0.0016—0.0032| 0.15 0.006) |
| clearsnce ca | 0.040-0.082 10.0016—0.0032} 015 (0.006) |
| Bushing-to-shaft ci 0.016--0.052 {0.0006— 0.07 10.003) a
| clearance c2 0.040—0.082 (0.0016-0.0032} 0.15 (0.006) [
| Connecting rod big end side clearance 0.05—0.45 (0,002 - CII 0177 060 (0.024)
Caonnecting rod big end radial clearance 0.006—0.012 (0.0002— C]-_.E]DGE!- 0,04 (0.002)
_"C_rankshalt journal runout ) = 0.05 10.002)

TORQUE VALUE
Crankcase balt
TOOLS

Special
Universal bearing puller
Bearing remowver 15 mm
— remover assambly, 15 mm
— ramover head, 15 mm
— remaover shaft, 15 mm
— rermover weight
Crankcase assembly tool
— caollar assembly
threaded shaft
— threaded adaptar

Comman

Driver

Attachment, 32 x 35 mm
Attachment, 37 » 40 mm
Attachment, 42 x 47 mm
Attachment, 52 x 55 mm
Attachment, 62 x 68 mm
Filat, 15 mm

Pilat, 17 mm

Filot, 20 mm

Filot, 22 mm

Pilot, 28 mm

12 Nem (1.2 kg-m, 21t-lb]

07631 —0010000
07936 —KC10000
07936—KC 10500
O7936—KC10200
07836—KC10100
07741 0010201

07965~ VMODDO0
07965 —-VMOD100
07865 —-VMOO200
07965 - VMOD300

077490010000
07746 —-0010100
07748-0010200
077460010300
07746 —0010400
07746 —0010800
077460040300
07746 —0040400
07746 —0040500
077460041000
07746—0041100
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CRANKSHAFT/TRANSMISSION

TROUBLESHOOTING

gngine vibration
Excessive crankshaft runout

Engine noise

« Weorn crank pin bearing

. Worn crankshaft baaringis)

. Waorn transmission bearingis)

Transmission jumps out of gear
» (Gear dogs and holes worn

. Shift fork bent or damaged

+ Shift fork shaft bent

« Shift drum stopper damaged

Hard to shift

« Clutch not adjusted properly

+ Shift fork bent

« Shift fork shaft bent

« Shift spindle pawl! bent or damaged

« Worn or damaged shift drum cam grooves
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CRANKSHAFT/TRANSMISSION

CRANKCASE SEPARATION (1) STOPPER (27 BREATHER |3 TENSIONER

SLIPPER

Remove the following:

— cain chain.

— tensionar shipper,
stopper plate.

- ‘cam plate.
breather plate. F.

Remove the right crankcase mounting bolts,

~14) CAM
CHAIN

Remove the skid plate stay if it was not removed.

Hemova the left crankeass mounting bolts,

Place the left crankcase side down and separata the right
crankcase fram the left crankcase while tapping the cases at
zeveral locations with a soft hammer.

CAUTION

o Do npi pry hetween the left and righl crankeases.,

Remove the gasket and dowel pins,

(2] GASKET
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CRANKSHAFT/TRANSMISSION

TRANSMISSIDN 111 SPINDLE

REMOVAL o

Pull the gearshift plata and remove the gearshift spindle.

et

©71(2) PLATE

Remave the shift fork shaft, then remove the shift forks and (1} SHIFT FORK
shift drum.

Remove the mainshaft and countershaft together,

TRANSMISSION DISASSEMBLY

Disassemble the mainghaft and countarshaft.

(2y MAINSHAFT
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CRANKSHAFT/TRANSMISSION

INSPECTION

Check each gear dog for excessive or abnormal waar.
Inspact the 1.0, each gear.

SERVICE LIMITS: M5 20.08 mm (0.791 in}
ME 23.09 mm (0.909 in}
C1 23.07 mm (0.908 in}
C2 2509 mm (0.988 in)
C3 25.07 mm (0.987 in}
C4 22.08 mm (0.8B69 in}

heasura tha 1.0, and 0.0, of each gear bushing.

SERVICE LIMITS;
LD, G717 18.08 mm (0.712 in)
C2 22.12 mm (0.871 in}
0.D. M6 22.90 mm (0.902 in}
C1 22,90 mm (0.902 in)
C2 24.92 mm (0.981 in}
C3 24.20 mm (0.980 in}

Calculate the clearance between the gear and bushing (rafer to
page 11-2).

Measure the mainshaft and countershaft 0,0
SERVICE LIMITS: M5 19.91 mm (0.984 in}
C1 17.93 mm (0.706 in}

€2 21.91 mm (0.8B63 in]
c4 21.91 mm (0.863 in}

Calculate the clearance betweeen the shalt and gear or bushing
trefer to page 11-21

Measura tha thicknaess of the shift fork.

SERVICE LIMIT: 4.50 mm (Q.177 in)
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CRANKSHAFT/TRANSMISSION

tMeasure the LD, of tha shift fork.
SERVICE LIMIT: 13.05 mm (0.574 in)
Measure the 0.0, of the shift fork shaft.

SERVICE LIMIT: 12.91 mm (0.508 in}

Inspact tha shift shaft and springs for wear ar damags.

Inspect the shift drum groowves,
Replace the drum if the grooves are damaged or show exces-
Siva waar.

Turn the inner race of each hearing with your finger, The bear
ings should turn smoothly and guietly. Also check that the
bearing outer race [its tightly in the crankcase.

Romove and discard the bearings if the races do not turn
smoothly guietly, or it thay fit loosely in the crankcasa.

Se¢ page 11-11 for bearing replacement.
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CRANKSHAFT/TRANSMISSION

TRANSMISSION ASSEMBLY

Check the gears for freedom of movement or retation on the

shaft.
Check that the snap rings are seated in

(1) MAINSHAFT
3

M2
(BT

N

12) COUNTERSHAFT
cz

the grooves.

(1) MAINSHAFT

MS (26T

128T) (21:24TI

‘@}} 2 % =

(32T

CE o] Ed Ch €1
122T) (25T 128T) (23TH {377
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CRANKSHAFT/TRANSMISSION

CRANKSHAFT/BALANCER

REMOVAL
Saparate [he crankcase {page 1 7=y
Remaove the transmission {page 1 1-51.

Fress the crankshaft and balancer out of the left crankoase,

CAUTION

< Be careful not to dumage the crankease vasket surface,

BALANCER DISASSEMBLY/ASSEMBLY

Ramove the snap ring, and washer and sub gear.

Install tha springs, then install the sub-gear on tha balancer
gear, aligning the holes as shown.

install the washer and snap ring, then temporarily install a suit-
able pin as shown.

- PR

(1) BALANCER

151 SPRING

_‘f
14 WASHER

13 SNAP
RIMNG

i1} HOLES
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CRANKSHAFT/TRANSMISSION

Remaove tha left crankshaft bearing with a bearing puller if it is
remowad with the crankshaft, Discard the bearing.

CAUTION

o Always replace the lefl bearing with a new one if it is removed
with the crankshaft.

TOOL:
Universal bearing puller 07631 —-0010000

CRANKSHAFT INSPECTION

Measure thie crankshaft runout.

Support the crankshaft at points A and B, and then maasura
the points C and DL

SERVICE LIMIT: 0.05 mm (0.002 in)

If runout exceeds the sarvica limit, replace the crankshaft,

Measure the connecting rod big end side clearance with a
feslar gauge.

SERVICE LIMIT: 0.60 mm (0.024 in]

Maasure the radial clearance st the connecting rod big end, at
twao points in the directions indicated by the arrows.

SERVICE LIMIT: 0.04 mm (0.002 in}
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CRANKSHAFT/TRANSMISSION

CRANKCASE BEARINGS REPLACEMENT

INSPECTION

Turn the inner race of aach bearing with your finger. Tha bear-
ings should turn smoothly and quiethy. Also check that the
bearing outer race fits tightly in the crankcase.

Ramove and discard the bearings if the races do not turn
smoathly, quiethy, or if they fit loosely in the crankcase.

REMOVAL

Whean no special tools are listed, use commarcially available
hearing remove tools.

® Right crankshaft bearing
Drive the right crankshaft bearing out of the crankcase.

® Cauntershaft bearing
Remove the dust seals:
Drive the countershaft bearing owt of the right and |eft

crankcases using commercially available tools.

@ Mainshaft bearing

TOOLS:

Baaring remover, 15 mm 07936—KC10000

— ramover assembly, 15 mm 07336—KC10500

— remover shaft, 15 mm 07936—-KC10100

— ramover head, 15 mm 07936 —KC10200
remover weight 07741 —-0010201

@ Balancer bearing

Heat the crankcase around the balancer bearing to 176°F
[Bo2e),

= Abwayy wear gloves when hdandiing o heated crankease.

Tap around the bearing with soft hummer, then remove it from
the case,

{1) BALANCER "\ |2} CRANKSHAFT
BEARING

M (3) COUNTERSHAET
 BEARING

4 MAINSHAFT BEE
BEARING  *

A1) BALANCER
BEARING

121 BEARING REMOVER,
15 mm
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CRANKSHAFT/TRANSMISSION

INSTALLATION

Crivea-in new bearings with the following tools:

Laft crankcase
® Countershaft bearing:

TOOLS:

Drivar

Attachment, 52 x 55 mm
Filot, 22 mm

® Mainshaft bearing:

TOOLS:

Driver
Attachmant, 32 x 35 mm
Pilot, 15 mm

& Halancer bearing:

TOOLS:
Driver
Attachment, 37 x 40 mm

®& Crankshaft hearing:

TOOLS:

Driver
Attachment, 62 x 683 mm
Pilot, 28 mm

Right crankcase
& Countershaft bearing:

TOOLS:

Driver

Attachment, 42 x 47 mm
Pilot, 17 mm

& Mainshaft baaring:

TOOLS:

Driver

Attachment, 42 x 47 mm
Pilot, 20 mm

® Balancer baaring:

TODLS:
Driver
Artachment. 37 x 40 mm

® Crankshaft bearing:

TOOLS;

Drivar

Attachment, 62 x 68 mm
Pilot, 28 mm

Apply grease Lo the dust seal lips and install new dust seals;

07749— 0010000
07746— 0010400
07746— 0041000

07749—0010000
07746 —-0010100
07746 — 0040300

D7749—-0010000
07746—0010200

07749—0010000
07746—0010500
07746—0041100

07749 —0010000
07746 —-0010300
07746 0DD40400

07749—0010000
07746—0010300
07746—0040500

07749—-0010000
07746—0010200

07749 —-0010000
07746 — 0010500
07746—0041100

(1} COUNTERSHAFT

BEARING o

e .

(1] MAINSHAFT
_BEARING

"‘.‘-EEFT‘? L A

(1) CRANKSHAFT
_BEARING

.

12) DRIVER
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CRANKSHAFT/TRANSMISSION

CRANKCASE ASSEMBLY

Install tha crankshaft and balancar into the right crankcasa,
aligning the marks on the crankshatt gear and the balancer sub

qear.

Remave the temporary holding pin from the balancer gear,

Position the left case cover the right case baing careful to align
tha shaft.

Install the threaded adaptor jnto the crankshaft,

Draw the crankshaft into the |eft crankcase with the
crankshaft assembly tool, noting the connecting rod location,
Remowve the tool and the threaded adaptor,

TOOLS:

Crankcase assambly tool 07965—VMOOO000
— gollar azsembly 07965 - VMO0100
— threaded shaft 07965 —VMO0Z00
— threaded adaptor 07965 —VMOO300

Remaowve the right crankcase.

Remaowve the right crankcasa.

Install the mainshalt and countershaft assemblies, together
aligning the bosses on the crankshaft and mainshatt gears.

(1) THREADED ADAPTOR
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CRANKSHAFT/TRANSMISSION

install the left shift fork into the C& gear groove with the LY

mark facing dowr,
Install the center shift fork into the M3/M4 gear groove with

' mark facing up.

Install the right shift fork into the CB gear groove with "RY
mark facing up.

Insart the shift Tork shaft through the shift forks into the left
crankcase.

Align the return spring with the pin bolt and install the shift
spindle while pulling the shift plate.

Clean the crankcase mating surfaces before assembling and
check for wear or damage,

MOTE

« |f thare i minor roughness or irreqularities on the crankcase
mating surfaces, drass them with an oil stone,

In=tall 3 new gasket and dowel pins.

fssembly the right and left crankcases being careful to align
the dowel pins and shafts,

CAUTION

= [Dan’t force the crankoase halves (ogether, if there s excessive
e Is required. something is wrong, Remaove the right crank
cose aned cReck for misaligned poris.

o

4

(1) BIGHT SHIFT FORK

PS5 (2) CENTER
¢ SHIFT FORK

s

P - .
w2 ’_ PLAT_EI -';_:, g

(1) DOWEL Pins

{2] GASKET
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CRANKSHAFT/TRANSMISSION

Install and tightan the crankcase bolts in a crisscross pattern in
Z or 3 steps,

[12) BEARING
_SET PLATE

Install the mainshaft bearing set plate and the crankcase |11 BREATHER
braathar plate. FLATE

Maka sura that the oil pipe and its oil bolt are not clogged, and (1) 7 mm BOLT
that the sealing washars are in good condition. i
\ {2) B mm BOLT 1 3
NOTE = el
« When the installing the oil pipe on the engine, do not il .
x A

interchange the 7 mm and 8 mm oil bolts.

L £ s v
. =y \
Install the crankcase boltz in & crisscross pattern in 2 or 3 ,/ o

SrErJS- - -. d \ - |

Install the removed parts in the revarse order of removal.

11-15




