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The Yamaha Shaft Drive Service Manual is desi

guide for the qualified Yamaha service technician who must inspect,
adjust, or repair the shaft drive mechanism. The Yamaha shaft drive

" mechanism is unique and special training, tools, and materials are re-

quired to properly inspect, adjust, and assemble the component as-
semblies. Anyone who does not possess the necessary training and

materials should refrain from any sort of tampering with the shaft
drive mechanism. Please rely upon a gualified Yamaha service person

TaT c Lol

for any shaft drive component adjustment.

INTRODUCTION

To the Service Technician:

The Yamaha shaft drive mechanism is extremely durable and will rarely
require any sort of adjustment. However, this manual will help you
better understand the nature of the mechanism, even though adjustment
may not be necessary. Please read this manual thoroughly before at-
temptingany repairs or adjustments to the mechanism. If any difficulty
is encountered in either. the understanding of these procedures or the
actual work involved, please contact the service department of your
distributor or the appropriate regional representative. Please bear in
mind that Yamaha products undergo continual improvement and that
while the information in this manual is current at the writing date,
notices of significant changes may be provided to Yamaha dealers in the
future.

Particularly important information is distinguished in this manual by

the following notations:

NOTE: A NOTE provides key information to make procedures
easier or clearer.

CAUTION: A CAUTION indicates special procedures that must be

fallavnind +0a avnid damana +a +tha marchina
TUHUVWWOU VU avuiu Uallluyl: LW LG 11Iaui e,

WARNING: A WARNING indicates special procedures that must be
' followed to avoid injury to a machine operator or person
inspecting or repairing the machine.

SHAFT DRIVE SERVICE MANUAL
ist. PRINTING, NOVEMBER 1576
ALL RIGHTS RESERVED,
BY YAMAHA MOTOR COMPANY
LIMITED, JAPAN
PRINTED IN JAPAN
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CHAPTER 1.

THE BASIC MECHANISM
1-1. An introduction to the iViechanism
Power is transmitted from the crankshaft
through the clutch and two transmission shafts

to a third shaft, called the middle driven gear.
A splined drive cam fits inside the middle

driven gear and transmits power to the driven

cam, which is located on the middie gear
shaft. The drive and driven cams act as a
shock damper in the drive line. These cams
remain in the same position relative to each
other; that is, they do not “’ratchet’’ or slip
over when under heavy load. The middle gear

pinion (shaft and gear) and the drlven pinion
{(gear). A flange rides on the driven pinion
spline and is bolted to the ball joint. The ball
joint acts like the universal joints in an auto-
mobile drive shaft. The ball joint is permanent-
ly lubricated and rarely requires replacement.
The swing arm (rear arm) serves as both a

suspension component and a housing for the
drive shaft. Power is transmitted throuanh tha

GG, VOI 10 LT QIS nLeTu Ll vuyil uiv

ball joint to the drive shaft, and to the splined
gear coupiing in the final gear case. in the
Final Gear Case, the power is transmitted to
the Drive Pinion, through the Ring Gear, and
finally to the rear wheel.

NOTE:
The following illustrations represent only
selected components and not the actual

complete assembly.

S Midrdle driven gear

@
Dnve cam / \V\.

hrnmn cam \

Balf joint

)
K/ |

Drive shaft

N ‘ 0\\\‘
d (“\V\\\\\\\ \\ @\Drlven pinion
(\ // & /\0

e 0( / Drive pinion
WAy »’é\

A 7

Ring gear

Drive pinion

O ne Ak
\aear coupilng

%)M/ Final gear case
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The main service concerns of the Middle

Gear Case assembly are:

(1) Gear Lash: The play between the gear
teeth. This can be adjusted by shimming.

{2) Tooth Paiterns: The locations and pat-
terns of contact that are made on the gear
teeth. This can be adjusted by shimming.

(3) Bearing Clearance: The distance between
a bearing and its bearing housing cap.
This is an extremely small clearance that

must be carefully adjusted by shimming.

(4) Bearing Preload: The set load forcing
tapered roller bearings against their races.
_In this case it is measured as the torsional
resistance of the driven pinion bearings. It
is usually adjusted by replacing the

Expansion Spacer and very carefully
adjusting the torque on the special nut.

/=P

Gear ias'h\)/

N

N

ﬁj déf\ Expansion
~ spacer

Special nut
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1-2. Lubrication

The maintenance of proper lubrication is the most important consideration that can be given to
the shaft drive system by the owner or service person. Almost any significant wear or failure can
usually be traced to Iow lubricant level, contamlnated lubricant, or the wrong choice of gear oil.

nd checkina nrocedures
ng ures.

ICWINIT Iy MY VA

1-3. identification
Some component assemblies, such as the Middle Gear Case assembly, may contain components of
more than one type. These different types will be identified in the text as Type 1 or Type 2.

Precise serial number identification of applicable machines is not available.

Type Identifying Feature

\ﬁ Housing cap

Middle Gear Case

Type 2 ( K ﬁHousing cap

Type 1

Final Gear Case
Type 2
Tha annlicatinn nf narte nf the individ
11 UPPII\‘ULI\JII W Pul LW W LI FT ATV I
manual
NOTE:
Type 1 Finai Gear............... See Type 1 preload specification (spacer type).
Type 2 Final Gear............... See Type 2 preload specification (expansion spacer type).

—4—
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CHAPTER 2. SPECIAL TOOLS




CHAPTER 2. SPECIAL TOOLS

The following special tools are necessary for complete servicing of shaft drive components.

Gear lash measurement

.No. 90890--01230

-

Gear lash measurement tool (final gear)

P.No. 9089001231

o

Ring gear holding tool

Middle and final gear holding tool
P.No. 9089001229 P.No. 90890—01254

Dial gauge stand Torque wrench (0 — 30 cm-kg)
DA~ ONQON_ NECAAT

r.NO, JUOIU—UT 147/

P.No. 90890—01232

In addition to these tools and common hand tools, the following are required:

1 - ton press Contact pattern paint (See Section 6—2)
Bearing installation collars

Universal bearing puller
Feeler gauges Torque wrench O - 10 m-kg (O - 70 ft-Ib)
n ‘ 11N

Loctite or similar thread sealant Dial gauge
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The following special tools are not available but can be constructed for shaft drive component
disassembiy and assembly:

Press Tool No. 1 For final gear guide Press Tool No. 2 For final gear roller bearing and oil seal installation

coller removal (see page 31) (see page 35)

BN

/.
N

2mm } ®
(0.078 in) (
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l i \\/\

7 mm

(0.276

(1.57 in}
15 mm
(0.591 in)|

=

le 40 mm N

he—24 mm —>
(0.945 in)
|

80 mm
{3.15in)

046.9 mm
{1.8465 in)

- &605.% mm i‘J
(0.9921 in)
I i

Final Gear Stand

220 mm
(8.66 in)
| P ez
E| D Tare vimd dibos foo
T ol X Tape viny! tubes for
£s ﬁm <0 prevention of damage
on NV} = = on the housing.
ce N IS
o~
| < | -
B \g
1/ o
k——110 mm—| /ﬁ%
{4.33in) & %
$198mm | 4 $20 mm }Eé
{0.7795 in} | {0.79 in} 4
‘[ Welded or screw secured.
£s ‘ EE
v} ) [
237 ¢45mm oM
=2 "(1.77in) [ e
e<[] Ll
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CHAPTER 3. ROUTINE MAINTENANCE AND INSPECTION

3-1. GEAR OIL TYPE AND QUANTITY

.................................. 9
3-2. OILLEVELMEASUREMENT..........ciiiiiiiiiiiiitiiinnanncnnnns 9
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CHAPTER 3. ROUTINE MAINTENANCE AND INSPECTION

3-1. GEAR OIL TYPE AND QUANTITY

Middie Gear Gii Capacity: 375 cc
(13.0 U.S. fluid oz)
Final Gear Oil Capacity: 300 cc

(10.0 U.S. fluid oz)

Recommended oil:

SAE 80 or 90 AP| "GL-4" Hypoid gear oil
32‘:F 41°F 50°F 59°F

SAESO

| SAES80

0°C 5°C 10°C15°C
if desired, an SAE 80W/90 hypoid gear oil
may be used for all conditions.

AMNATEC.
nwviI .

“GL-4" is a gear oil quality and additive
rating. ““GL-5" or ‘“GL-6" designated gear
oils of the proper weight may also be used.

Routine Gear Oil Change:
every 9,600 km (6,000 mi)

. Place the machine on a level surface and
place it on the center stand. The engine
should be cool (at atmospheric tempera-
ture). Allow 2 minutes for oil to drain to
bottom of cases.

> w

B. Remove the oil filler cap. Check the oil

level with level gauge (from tool kit) as

shown. The correct oil level is between
the itwo marks on each end of the ievei
gauge. Use end of gauge marked “"REAR"’
for measuring the rear (final) gear case.
Use the end marked ‘“MIDDLE" for
measuring the middle gear case.

NOTE:
Middle gear and final gear oil can be
checked with same level gauge, which is

in the owners tool kit.

CAUTION:

Take care not to allow foreign material

to enter the middle and/or final gear

anan

LaNG.




3-3. GEAR OIL REPLACEMENT

NOTE:
See Chapter 4 regarding the inspection of
drained oil.

A. Place an oil pan under the transmission
for the middle gear and under the final
gear case.

C. Reinstall the middle and/or final drain
plug(s).

MIDDLE GEAR DRAIN BOLTTORQUE

4.3 |||-|\g \01 ft-lu)

FINAL GEAR DRAIN BOLT TORQUE:
2.3 m-kg (17 ft-ib)

N i slha mane ~ananle) 1in +n enanifiad lavol
U. riill e gédar Tadeid; up U spuliniva ovo
B. Remove the middle and/or final gear oil v
fitlier cap(s) and the drain plug(s), and Oil Capacity:
drain the oil. Middle Gear Case: 375 cc
(13.0 U.S. fl. 0z)
W Final Gear Case: 300 cc
ARNING: N (100 U.S. fl. 0z)
When draining or filling, take care not to Recommended oil: (See page 9)
allow foreign material to enter the middle -
and/or final gear case. Do not allow the
gear oil to contact the tire and wheel. E. Reinstall the filler capls) securely.

NOTE:
After initial 400 km (250 mi) oil change,

it is normally not necessary to change

framiiantly

middie and final gear oil more irequenuy
than the indicated service interval of

9,600 km (6,000 mi).

—10—
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CHAPTER 4. TROUBLESHOOTING

TROUBLESHOOTING CONDITIONS . ... ... ittt it tittenarrenanans 12
A. The following conditions may indicate damaged shaft drive components.... 12
B. Considerthefollowing .............cciiiiiiiiii ittt iiiiannnnns 13
C. TroubleshootingChart ............... ¢ ittt nnannnnnnns 13
D. Oil Leak Inspection. .. ...... ..ttt iiiien i nnonereenanasass 14
E. CheckingDrained Oil ......... ... iiiiiiititiinan i irannnnnes 14
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CHAPTER 4. TROUBLESHOOTING

4-1. TROUBLESHOOTING CONDITIONS

A. The following conditions may indicate damaged shaft drive components:

Basic conditions

Possible damaged areas

. A pronounced hesitation or “jerky”
movement during acceleration, decelera-
tion, or sustained speed. {This must not
be confused with engine surging or
transmission characteries).

2. A “rolling rumble’ noticeable at low

A hinh. nitahad hi . "” ”
speed; a high-pitched whine; a ““clunk

from a shaft drive component or area.

A. Damage to bearings.
B. Improper gear lash; improper gear tooth contact.
C. Gear tooth damage.

D. Drive flange/ball joint bolts loose.

3. A locked-up condition of the shaft drive
mechanism; no power transmitted from
engine to rear wheel.

E. Broken drive shaft.

F. Disconnected flange/ball joint connection.

G. Driven cam seized to middle gear drive pinion shaft.

H. Broken gear teeth.
. Seizure due to lack of lubrication.

J.  Small foreign object lodged between moving parts.

NOTE:

Damage areas A, B and C above may be extrem

Gniayt Gitds Ny, 2 G5 W SOVVS

subtle and difficult to distinguish from normal m

4

component (s} are damaged, remove component

ely difficult to diagnose. The symptoms are quite
achin perating oise. |f there is reason to believe
tis ) for specific inspection.

—12—
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Consider the following

Inspection Notes:

(1) During coasting, accelerating or decelerating, the ‘““rolling rumble’” will increase with rear

(2)

wheel speed, not engine or transmission gear speeds. However, such noise may also be due to
wheel bearings.

Noise that varies with acceleration and deceleration: Following incorrect reassembly, a condi-
tion of too-iittie gear iash may produce a whine during deceleration.

CAUTION:
Too-little gear lash is extremely destructive to gear teeth. If a test ride following reassembly
indicates this condition, stop riding immediately to minimize damage to gears.

(3) A slight “thunk’” must be distinguished from normal machine operation. It will be most

noticeable at low speed and could indicate broken gear teeth.

WARNING:

1L lenlemie comomae PPy PO NN Py Py ey RO N N Thic macadialmee oo 18 Dol &
1t UIUKUII yecar weeul are auapeu.eu, ML llulllg IIII fmeaiatei 111D LUNUILIVUIN couiu eau u
locking-up of the shaft drive assembly and resultin harm toar lder

(4)

If the drive flange/ball joint bolts a slightly loose, a “clunk’ may be felt when slowly taking

off, or when changing from slow acceleration to slow deceleration. At high speed this will
result in vibration,

Do not continue riding a machine suspected of having loose flange/ball joint bolts. The com-
ponents may break, causing injury to a rider.

C. Troubleshooting Chart

Where Basic Conditions (1) and (2) above exist, consider the following Chart:

. Y ;
Elevate and spin front wheel. e Replace wheel bearing.

Feel for wheel bearing damage. i {See XS750D Service Manual)

l\|
N

No Rear wheel bearings and shaft drive
> bearings probably not damaged.

Roneat teet or romoveo
nepeat 1est or remove

Q)
=
[¢d]
(2]
=2
'Cl
(‘I:)

Check rear wheei {with br
removed). Feel for bearing damage.

components.
~Yes P
Remove rear wheel. Check for wheel Yes
bearing damage. Replace rear wheel bearing.
No
Remove drive shaft components.
Inspect according to p oper section of

manuai.

—13—




D. Oil Leak Inspection

If a shaft drive component is suspected of leaking oil, first thoroughly clean the entire machine.

The apparent location of an oii ieak on a dusty machine may be misieading. Dry the machine and
apply a leak-localizing compound or a dry-powder spray deodorant that will limit the flow of any
leaking oil. Operate the machine prepared in this way for the distance necessary to percisely
locate the leak. There are the possibilities that a component housing may have been damaged by
road debris or an accident, or a gasket or seal may be cracked or broken. However, on new or

H i . wvanti ~ +1
nearly new machines an apparent oil leak may be the result of a rust-preventive coating or exces

assembly lubrication of seals. Always clean the machine and recheck the suspected location of
any apparent ieakage.

(7]

Oil Seals and Gaskets

Oil seal Oil seal

eal
Cap s {Drive shaft housing in

swing arm contains no oil)

[ - swing arm contal
B\_\%U/\Gasket

O.rin
(O

Whenever a probiem is suspected in either the middie or final gear assemblies, drain and inspect
the oil. Metal particles on the drain plug or in the oil could indicate a bearing seizure or other
problem in the component. However, a small amount of metal particles in the oil is normal.

—14—
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CHAPTER 5. REMOVAL OF COMPONENTS

REMOVAL OF COMPONENTS . ... ittt iieiiatieiinenensnnnesanenns 16
A. DriveShaft Joint. . . ..o oiivnceterttittreortarnsesnsanttssensasas 16
B. FinalGear Removal. . . .....ccei vttt ennentrasnesestasaessaanssns 16
C. MiddleGear Removal ... ...ttt sarsttanarsnns 16
D. DriveShaft .. ....cvvirii o useresasnsanasssacsssssnssanansss 16
CHECKING GEAR LASH. . ... ... iiitttninnsararennarssaastarsanns 17
A. Check final drive gear lashasfollows:. . ..........c.ooiiiiiinnnnn 17
B. Check middie gearfashasfollows: .............0 it 18
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CHAPTER 5. REMOVAL OF COMPONENTS

5-1. Removal of Components

It is normally not necessary to remove the
engine to remove the Middie Gear Case.

A. Drive Shaft Joint
(1) Pull rubber boot from drive shaft

coupling to expose four (4) bolts.
{2) Remove 4 coupling bolts.

Luud g oo

NOTE:
Use the rear brake to lock the drive

ol ~ £
SlidiL.

B. Final Gear Removal

(1) Remove rear axle and left shock
absorber. Remove rear wheel. See
XS750D Service Manual for procedures.

(2) Remove 4 nuts holding Final Drive unit
to swing arm.

NOTE:

cfiin et Anviees

housing attached to the Final Drive
assembly. It may tend to separate
from the Final Gear (for Type 1 Final
Gear only).

—

—16—

C. Middle Gear Removal

Remove seven (7) middle gear case securing
boits. Remove the meddie gear case, drive
cam and spring.

1.

9




B-2. Checking Gear Lash
A
i
A. Check final drive gear lash as follows

) Remove final drive gear case.
\
!

-_ ; cmmiirn hassine e 'nl

(1
5] H
\< Iempordnly Secuie U\:alulg housir

follows (Type 1 and Type 2):

Place a thickness of washer (about
1/4 inch thick) over 2 opposite
bearing housing studs. Install 2 nuts
on these studs and temporarily

‘\ 1. Washers

(3) Place gear case in a vice or other
support.

(4) Remove one nut from a final drive
case stud bolt. Place gear hoider
(Special Tool) over ring gear surface
and stud bolt. Tighten holder to stud
bolt with nut.

P

(5) Install final gear lash measurement
tool on gear coupling (input side).

—17—

. Gear lash measurement tool

(6) Mount a dial gauge against the lash

measurement tool at the scribed mark

THIvGoun (L0104 U Sl TN

(60 mm (2.36 in) from the center of
tne 5 T)

(7) Use special wrench to gently rotate

gear coupling back and forth. Note
the lash measurement on the dial gauge.

FINAL GEAR LASH

0.25 — 0.50 mm (0.010 — 0.020 in):
When using the measurment tool.

0.1 — 0.2 mm \0 004-0.008 ||"|}

Actual gear lash on the final gear
teeth.




(8) Check this engagement at 4 positions.
Rotate the shaft 90° each time and
repeat the gear lash check.

MIDDLE GEAR CASE LASH

0.1 — 0.2 mm (0.004 — 0.008 in):
Measured value and actual gear lash
are the same.

B. Check middle gear lash as follows

(1) Support gear case in a vise by the out-
put shaft flange. Install the lash
measurement tool on the input shaft
as shown.

1. Middle and final gear holding tool

(4) Check this engagement at 4 positions.
Rotate the driven pinion shaft 90°

each time and repeat the gear lash

1. Gear lash measur;sment tool check.

(A i (1 A 1)
Vo4 mim (1.94 iny

the shaft).

(3) Hold the gear case and rotate the input
shaft back and forth using the special
wrench. Read the gear lash on the dial
gauge.

—18—
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CHAPTER 6. MIDDLE GEAR

DISASSMEBLY AND INSPECTION. . ... .. i i i i e e 20
A. Purpose of Drive Pinion Removal:. . . ... ..... ... it iitienrrnnnn. 20
B. Disassembly (Initial) .. ....... ittt eirnnannannnnns 21
C. Drive Pinion Assembly Inspection. .. .........cciiiiiiiiinnrenannnns 21
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E. Drive Pinion Bearing Removal (for replacementonly). . ................. 21
F. Driven Pinion Disassembly (for replacementonly) ..................... 22
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CHAPTER 6. MIDDLE GEAR

6-1. Disassmebly and Inspection

f“\&@ﬂﬂ&_z
7 N\\\\\\ 2. PN i

5\1
=
—
h
\\
\ (]
‘é;"
)
9
;)_
L/
&f

. Middle gear case ass’'y
. Middle gear housing
“Q'. ring
. Bearing housing
. Housing cap gasket
6. Bearing (6305 special)
. Thrust shim (0.15, 0.3, 0.4,

29. Dowel pin (6.4-10-15)
30. Hexagon socket head bolt

/ '9 | 0.5 mm)
~5_ w ‘[ /) 8. Nut
N 0\ 9. Housing cap -
/ XX \\ A 10 Wave \Mg:chapr
\ NN 10, Wave washer
5 11. Hexagon socket head bolt
SUNEEN k.) 17 <" 12. Hexagon sockat head bol
| \\ 5 V\"\\‘/,y /v )}/ </ \va 34 ;: beal’lng(\st);(\)l)obdl
~ . Circli
~ N/ ~ P
: //\i’\ %\\\\ L7 ﬁwf > /&@ 16. Tapered roller bearing
A P < SR 16. Plate washer (25.4-37-6)
g 17. Expansion spacer
N/ R A N e
) L O3 \/\ ~ > 18. 0" ring
|0 \ NS N ~ 19. Pinion shim (0.10, 0.15,
\ 7 ] 0.30)
S M Danrvines hansing
I \@ > ) NY N AV uealllls uuuan-g
[ /é\/ \32 w f 21. Tapered roller bearing
| A | 22. Oil seal (§-35-63-16.5)
L... 3/ /&\L{i d%/\\ \ | gi ;\’I:iddle ge:r f|(a1r:‘gt-13 2251
. Plate washer .1-32-6
~ - / / 7m / | 25. Self locking nut
~ TYPE 1 | 26. Oil inlet plug
- /b}%/ )% o
R i 28. Middle gear case gasket
!
I}
|
|
I

6 ~ 12° 31. Hexagon socket head bolt
3. > 32. Hexagon socket head bolt
Y P - 33. Plug cap
N LWL a~ 34. Harness clamp
35. Oil caution label
A. Purpose of Drive Pinion Removal
NOTE: ; . ..
1 either the drive pinion or driven pinion By removing the drive pinion shaft only,
gears are damaged, both must be replaced as the following can be inspected:
1

a set. Please note also that all bearings that

are removed in the following operations must
be replaced during reassembly. By removing
only the drive pinion it is possible to perform
a thorough inspection of the middle gear
assembly.

—20—

(1) Drive Pinion Bearing {(page 21 ~ 22)

(2) Driven Pinion Bearings (page 22 ~ 23)

{3) Drive Pinion Bearing Housing Cap
clearance (page 24)

{4) Condition of gear teeth {page 21)

(5) Tooth contact pattern (page 25)

(6) Driven pinion bearing preload {page

26 ~ 27)

9
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B. Disassembly (Initial) C. Drive Pinion Assembly Inspection

) ) Check bearing movement for damage to
(1) Remove bearing housing cap. balls, rough spots, bearing looseness.
Inspect gear teeth. If any gear tooth is
damaged, the gear set must be replaced.

o

Driven Pinion Assembiy inspection
Leave driven pinion installed. Spin the

shaft to check for bearing damage. Inspect
gear teeth.

E. Drive Pinion Bearing Removal (
placement only)
(1) Bend down locking collar of the nut.

st

(2) Use special tool to hold splined end of
shaft and remove the nut.
(3) Tap on splined end of drive pinion

shaft with a soft hammer. Remove the

ST veiwi & HOVT

drive pinion assembly.

NGER

1. Middie and final gear holdint tool

21—




{3) Remove housing with bearing. Remove
bearing from case.

F. Driven Pinion Disassembly (for replace-
ment only)

NOTE:
The foiiowing driven pinion disassembiy
should be performed only if the bearings
are to be replaced. Do not re-use bearings
~or races that have been installed and
removed.

(1) Remove bearing housing screws.
Remove bearing housing from case.

22—

(2) Hold flange in a vise. Remove self-
locking nut.

(3) Tap driven pinion with a soft hammer.
Remove pinion from bearing housing.

(4) Small bearing (rear):
Remove bearing housing oil seal and
bearing inner race.

9
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6-2. Reassembly and Adjustment

A. Drive Pinion Assembly

{1) Install bearing into. middle gear case.

(2) Install bearing into bearing housing.

(3) Install bearing inner race half onto
drive pinion shaft.

(5) Bearing housing outer race removal
requires an oven. Heat bearing housing
to 100°C (212°F). If necessary, tap
the races out with a punch.

(4) Install bearing housing onto drive
pinion. Install remaining bearing inner
race half.

(5) Use middle gear holding tool to lock

dAriva ninianm chafs and inatall wet
Urive punuii arniarL arniu  iniduai jiui.

Tighten to specified torque.

Drive Pinion Nut To_rque:
(6) Large bearing (front): 11 m-kg (80 ft-lb)
Use a universal-type bearing puller to

ramaova tha heoaring from the driven
remove the Dearing rom the ariven ‘ JP—

pinion.




(6)

(7)

(8)

Stak the
ot

b

tnes

locking collar of the nut to

e dris .
he drive pinion shatt.

[«

Install a new O-ring on the bearing

housing.
Install original shim on bearing

housing assembly and instail drive
pinion assembly into middle gear case.

It may be helpful to temporarily in-
stall the long mounting screw through
the bearing housing and shim.

B. Bearing Housing Cap Clearance

(1)

(2)

Install the original thrust shim.
Install the housing cap without a
gasket. The sealing surfaces must be
clean to obtain an accurate measure-
ment.

Hold the housing cap in position.

1 +
Insert a feeler gauge between the cap

and the case. If necessary, select
an appropriate thrust shim to achieve
specified gap.

1. Feeler gauge

(3) When gap is adjusted properly, remove
cap. Install new housing cap gasket.

SLG L2

Reinstall cap and tighten screws to

o PAPRPN

specified torque.

Housing Cap Screw Torque:
2.5 m-kg (18 ft-Ib)

C. Gear Lash

(1) Check middle gear lash. See Chapter 5,
Section b — 2.

(2) To reduce gear lash, remove the drive
pinion assembly and reduce the

Ll|=ckness O'F the hn;\rlnn hnll(lhﬂ thm-

(s). By combining available shims it is
possibie to decrease total shim thick-
ness in 0.05 mm steps.

Cap to housing gap (no gasket):

0.2 — 0.25 mm (0.0079 — 0.0098 in)

New gasket thickness:

0.3 mm (0.012 in)

Location of Shims for Adjusting Gear Lash and Tooth
Contact Pattern

Front Shim (s)

e
s @ Drive Pinion @y/ J T
14
i

—24—

Available Shims (mm):
0.10, 0.15, 0.30

9
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To increase gear lash, use a thicker
shim. Gear iash can aiso be adjusted
by changing the driven pinion bearing
housing shim(s) in the same way.

CAUTION:

Too little gear lash is extremely des-
tructive to gears. Always recheck an
assembled component for specified
gear lash,

D. Tooth Pattern inspection and Adjustment

(1) The middle gear case must be relatively
free of oil, with only enough to protect
the bearings. Clean the gear teeth
with spray solvent.

(2) To mark the gears, use a white paint.
White lead or artist’s oil zinc white
may be used. The paint must be
smooth and firm, with the consistency
of toothpaste. Apply this paint to 3 or
4 driven pinion teeth. Cover the
contact faces of the teeth.
Use the middle gear holding tool to
turn the pinion shaft while holding
the driven pinion flange to simulate a
load. Turn for 2 or 3 revolutions.
Then reverse the rotation and load
for 2 or 3 revolutions.
(4) Remove the bearing housing cap and
tap out the drive pinion shaft. Inspect
the gear tooth patterns.

(3

~—

Example 1. Correct pattern

NOTE:
The pattern shouid be centered in the
tooth drive surface. However, wear
and drive forces tend to move the
contact area to the out side. Therefore

(5) To correct an incorrect tooth pattern,
change the total shim thickness at
each location (A and B) an equal
amount. The shims must be changed
an equal amount or gear lash will be

affected. Use the following guide:

Exampie 2. incorrect pattern

Engine front m o
view from — Drive
top of middle _k\\ pinion [\‘
\ ) 1
gear case _—Ni
Driven
KQ_— pinion

Nanvan

H Linl,
Decrease shim thic

ckness at A increase
shim thickness at B an equal amount.

Example 3. Incorrect pattern

O\

AN
L@t’—j
1

5

)
inion
=e
piion
1

_25-_

recheck with fresh paint. If the new
pattern is correct, thoroughly clean ail
paint from the teeth and flush the
case several times with solvent to
remove all traces of paint. Immediately
oil all bearings with gear oil. Recheck

aear lach
gear lasn.




(6) Final assembly
a. Install circlip on drive pinion shaft.

b. Remove housing cap screws. Clean
threads and apply thread sealant

L= iP apP!

such as ‘’Loctite’’, and reinstall.

................. n ha hAane.

Remove driven |JIIIIUI| oear mg nousS
ing screws, clean threads and apply
thread sealant. Tighten alii screws to
specified torque.

(2) Install the larger bearing on driven
shaft using a press and a collar of the
proper size. Qil the bearing.

-

L

1632 mm, |(1.26 in) ’[
| 37mm¢ {146 in) |

3.54in)

Bearing
inner race

L———(QO mm

|
|
!
|

YL r Ny

Bearing Housing Screw Torque

{drive and driven pinion bearing
housings): 2.5 m-kg (18 ft-Ib)

E. Driven Pinion Reassembly

(1) Heat driven pinion bearing housing to

100°C (212°F). install new bearing
outer races.

Quter races

P

VAR \
i\ {aWn \\\\ﬁ\
)) \\\\K#/// ) )

=/ —

4
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a
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(3) Install smaller bearing inner race into
bearing housing. Oii the bearing.

(4} Install a new oil seal into the bearing
housing. Use a press if necessary.

(5) Install the washer and a new expan-

sion spacer on the driven pinion shaft.
Install the driven p pinion assembly into

LA~ ATt

the bearing housing assembly.

) i SRR PN I R e

Grease the inside surface of the beai |||g

)

—
~J

housing oil seal and install the flange.

Install plate washer and nut. Gradually

tighten nut to proper pre-load as fol-

lows:

a. Use a 0—30 cm-kg torque wrench.

b. Hold flange and tighten nut slightly.
Avoid obertightening. Overtighten-

ing will require disassembly and
repiacement of the expansion

(8

~—~

spacer.

|ulquc wrench

9
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c. Hold bearing housing and check

preioad. This preload is determined

by turning the shaft with a torque
wrench and measuring the resistance
of the bearings to the rotation of
the shaft.

Preioad Specification:
4 — 5cm-kg (3.4 — 4.3 in-lb)

10~ 15m-kg (72 ~ 108 ft-Ib)

Nut tightening torque (for reference):

d. Repeat steps (a), (b) and (c) until
proper preioad is reached.

NOTE:

Early type 1 units used a slightly
greater preload, however, use the
above specification for all types.

{9) Appiy tooth pattern checking paint to
drive pinion gear. Check pattern and
adjust if necessary. Use procedure for
checking drive pinion.

(10) Install driven pinion assembly into
middle gear case as shown. Clean
bearing housing screws and apply
thread sealant. Tighten to specified
torque.

Driven Pinion Bearing Housing Screw
Torque: 2.5 m-kg (18 ft-Ib)

27—
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CHAPTER 7. FINAL GEAR

OQOrEAANI W/

ASSEMBLY AND INS
Purpose of RingGear Removal.................oiiiiiiiiiii i,
RingGear Removal . .. ... vvvieneniernnsanacnearerionsntasannnss
LT 0 T=1 1 4T 1 I T E R KR
Drive Pinion Removal .. .. ..t iv it nnerartennronsasnaarcaasnnns
Drive Pinion Disassembly (replacementonly) ...............oooviiann

EASSEMBLY AND ADJUSTMENT .. ... ...ttt iiiiia it iinaaanns
. DrivePinion Assembly ...... ..ottt it i i

7

B. Tooth ContactPatternand Gear Lash............... it
C. RingGear Assembly . .......covitiiitiii it iaeaes

~28—
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CHAPTER 7. FINAL GEAR

7-1. Disassembly and Inspection
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Rear axle gear case ass'y
{Finai gear case ass’y}

. Drive shaft housing comp.
. Stud bolt

. Stud bolt

. Guide collar

‘0" ring
Drive pinion shim (0.30,
0.35, 0.40, 0.45, 0.60, 0.55)

Tanarad raollar haari
1apered roner odarning

. Bearing housing

. Tapered roller bearing
. Oii seai {5-38-560-7)
12,
. Bearing spacer (1.00, 1.52,

Gear coupling

1.54, 1.56, 1.568, 1.60, 1.70,
1.80, 1.90)Type 1 only

. Plate washer (14-26-4)
. Self locking nut
. Inner race

Ranrina

. Bearing
. Oil seal {S-30-42-7)
. Bearing

. Thrust washer

(1.8,1.9, 2.0,2.1)

. Thrust shim (0.1, 0.2)
. Bearing (16014)
. Ring gear shim (0.25, 0.3,

0.35, 0.4, 0.45, 0.5)

. 0" ring
. Bearing housing
6. Oil seal {SD-70-90-10)

. Wave washer
. Nut

. Gil inlet piug

. Oil drain plug

. Gasket

2. Expansion spacer

(Type 2 only)

. Breather comp.

. Spring washer

. U"nut

. Qil seal (0S0-37-43.6-7)
. Circlip (S-26)

. Drive shaft

. Clip

. Compression spring
. Ball joint comp.

2. Washer based bolt

. Boltcap

. Qil caution label

. "0’ ring (4-54.5)

. Plate washer

A. Purpose of Ring Gear Removal
By removing the ring gear assembiy
only, the following inspections can be
made.
(1) Drive pinion bearings {page 21 ~ 22, 30)
(2) Ring gear bearings

{3) Gear teeth condition

BT8T CT

(4) Tooth contact patter

T -4 Y H— - rind or

n (page 25, 33 ~ 34)

eioad {page 31 ~ 33}

—29—




B. Ring Gear Removal
(1) Remove the nuts (10) holding the bearing

housing.

(2) Remove the ring gear assembly and thrust

washer from final gear case.

Inspection

inspect bearings and gear teeth as in
Middle Gear procedure. If necessary, check
tooth contact pattern. See page 33 for
basic procedure.

D. Drive Pinion Removal

1.

E.

11
Use two slied weights and 6 mm shafts

to remove bearing housing.

On Typ° 2 Final Gear assemblies, remove

bearing housing securing screw before
removing bearing housing.

Slide weights

Drive Pinion Disassembly (replacement
oniy)

—30—

NOTE:
The following drive pinion disassembly
should be performed only if gearing re-
placement is necessary. Do not re-use
bearings or races after removal.

Remove self-lockmg nut from drlve
pinion. Tap lightly with a soft hammer
to remove drive pinion from coupling.

\
L\
\

(2) Small bearing (front): Remove oil seal
frmmn hhanei;me haiioine Damaawva Anidar
nmuoiln UUC" IIIU IIUUDIIIB ncociwve vuLct

races. Use drift punch to remove outer
race. Do not re-use bearing.

9
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{3) Large bearing (rear): Use a universal-
type bearing puller to remove inner
race of large bearing from the drive
pinion.

(4) Use a press and the press tool No. 1
{Special Tool) to push the guide colier,
oil seal, and roller bearing from the
main housing. Use appropriate sup-
ports for the main housing during this
operation. If undamaged, the roller

bearing may be re-used. Do not re-use

LY O~

A

| Z

oil seal.
NS
Guide coller o Press tool No. 1
I\

STFTITETTI
SESTRRSTRRRIN
d

«

/

u
|
-

(5) Rear drive pinion roller bearing:
Removal of this bearing is difficult
and seldom necessary. Heat the bare
housing to 150°C (302°F). Use appro-

nrmfnl\l shaned nnnrh to remove the

GLos LR A=} 4= 0)

roller bearing outer race. Remove

e al.

IHI'IBI' race TI'OII] ne UI'IVE pi 'U

—31~

Drive pinion roller bearing

; /;é/“\?

7 S

7-2. Reassemhly and Adjustment
A. Drive Pinion Assembly

(1) Install 2 new bearing outer races into
the drive pinion bearing housing.

-

N@Q\W )
WY/
N/

Outer races

(1]
T,
3,
o
=
[72]
=
Q
=
[ad
O(l,

bearing to driv
bearing.

(3) Install the inner race of the smaller
bearing into the bearing housing. Oil
the bearing.

(4) Grease a new oil seal and install it into
the bearing housing.

(5) Type 2 only: Install new expansion
spacer on the drive pinion shaft.

(8) Install the drive pinion into the driven

pinion bearmg housing accordlng to

ures.

o
<
c'E
-
g
<
a
17
[+}]
o
T
ct




Type 1:
rr

a. Install the gear coupling, plate
washer, and seif-iocking nut. Do
not install spacers yet. Tighten
nut gradually until proper bearing
preload is reached. Overtightening
will damage the bearings.

NOTE:
This preload is determined by
turning the shaft with a torque

anmalh anAd mmanciivins tha racictanan

VVrUI [L™1 0] ﬂl 1a iMmeasurii Iy uic 1 Cai)l.al (19—
of the bearings to the rotation of
the shaft.

)

T Y

§M\\\\\\\\\ .
[¢)

:

c. Choose spacers that will reduce

1 4+ N7 H H
clearance at ‘‘¢’’ in the illustration

to 0.02 mm (.0008 in) that is, the
thickness of the spacers must be
0.02 mm less than the ‘¢’ dimen-
sion.

d. Install the spacers, plate washer,
and nut. Tighten nut to specified

toraue and check preload

wWiywe G LA S T

Specified torque: 7.5 — 8.5 m-kg

(54 — 61 ft-Ib)
1. Torque wrench Preload: 10 — 12 cm-kg
(9 — 10 in-lb)

Type 1 Bearing Preload:
10 — 12 cm-kg (9 — 10 in-lb)

b. Remove the nut and washer. Use a m

dial indicator and dial gauge stand 3)/
(Special Tool) to measure the fﬁ?’\(\g

distance from the coupling shoulder

2as_22 cadamal ol a Bl e len e Spacers
{a Il] |l|ubll’dllUl|I w UIIVU pIIIIUII

shoulder (“b").

N e. If the preload is less than s
\ reduce the spacer thickness by 0.02
mm {.0008 in} more {iotai gap to
0.04 mm). If preload is still not to
specification, reduce gap in 0.02
mm steps until the preload is correct.
Check for correct assembly of parts.

f. If the preload is over specification,

increase the spacer thickness by

0.02 mm (.0008 in) and r

preload.

—32—
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Type 2: Follow the same procedure
described for the Middle Gear driven
pinion.

Type 2 Bearing Preioad:
4 — 5cm-kg (3.4 — 4.3 in-Ib)

Nut tightening torque (for reference):
10 ~ 15 m-ka (72 ~ 108 ft-Ib)

(7) Install new O-ring on drive pinion
bearing housing (all types).
(8) Install original shim on bearing

haticinn Alinn and
nousing. ~iign  andG

housing assembly.

Aiignment:

Type 1: The oil hole in the bottom of
the bearing housing must align
with the slot in the bottom

of the final drive housing.

Type 2: Align the bearing housing
securing screw hole with the
corresponding hole in the
final drive housing.

—33—
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(9) Check gear lash as described in Cha-

pter b, Section 5—2. Adjust as neces-
sary by the following procedure:

a lLach too
a. Lasn too

smaller ring gear shim.

b. Lash too smali: Instaii one-size
larger ring gear shim. Recheck
gearlash.

Tooth Contact pattern and Gear Lash
(1) Remove drive pinion assembly from

final gear housing. The ring gear must
be assembled for this check.

(2) Apply contact pattern checking paint
to ring gear. {See Section 62 D for
basic contact pattern checking proce-
dure.)

(3) Observe the locations of the following
components.

MWD Thrust washer

@ Ring gear shim
AL
Drive pinion shlr%%@@%

NV

n the following pattern adjustment
procedures, always increase or decrease
the drive pinion shim for adjusting the
tooth contact and increase or decrease

the ring gear shim for adjusting the

adjustin
gear lash.

~r.
[l =




Correct pattern

7y

Drive pinion

Incorrect Pattern

T

Ring gear

A
L

(i

Drive pinion

Correction Procedure:

a. Reduce drive pinion shim 0.05 mm.

b. Recheck tooth pattern.

c. If necessary, repeat step “a’’ in 0.05

mm steps.

Incorrect pattern

Drive pinion

34—

a.
b.

C.

(4)

(5)

Increase drive pinion shim 0.05 mm.

Recheck tooth pattern,
If necessary, repeat step ‘‘a”’ in 0.05
mm steps.

Check and adjust gear lash. (See Cha-
pter 5, Section 5-2)

To reduce gear lash, increase ring gear
shim. To increase gear lash, reduce
ring gear shim. If it is necessary to
increase ring gear shim by more than

0.1 mm reduce the thrust

0.1 mm reduce the th washer

thickness by 0.1 mm for each 0.1 mm
of ring gear shim increase and if it is
necessary to reduce shim by more than

0.1 mm, reverse above procedure.

Final assembly
a. Remove drive pinion bearing hous-
ing assembly and apply a small

Appiy a smaii amount of Yamaha Bond # 4

b. Reinstall the bearing housing assem-
bly into finai gear case.

c. For Type 2 only: Install the screw
to bearing housing and tighten it.




»

C. Ring Gear Assembly

(1) Ring gear assembly components

<<//“m
bea,.ng%ﬁt@@/h
Yad

Ring gear
Bearing i |nner race

Bearing outer race

{2) Roller bearing replacement
a. Remove original roller bearing
assembly (2 pieces). Remove thrust
washer and assmeble the inner and
hAr saA~~n ~f sk hanrime~ £
Uu (4] faccd A9 i weai II Iy o

measurement. Use a micrometer to
measure the assembled size as

shown.

4
: "
iy e
o N
: | [
by L@
|
o [
I |
Lo l !
Koo’ A
el L
\ ]

b. Measure the new roller bearing
assembly the same way (without
thrust shim).

—35-—

c. If the distance ““a’* of the old and
new bearings in different, remove
and measure the thrust shim (not
the thrust washer).

tlce 2 new thrict ch |m ic thi
s WIw W TTwVYY l.lll\“,‘\’ll LR Lliu LE= AR

or thinner to correspond to the
difference between the oid and new
roller bearing assemblies. Install the
new bearing and thrust shim.

«Q

Exampie: Oid bearing. .............. a
New bearing...... a+0.1mm
Old thrustshim .......... b

Choose: New thrust shim.. b— 0.1 mm

(3) If undamaged, reinstall ring gear ball
bearing and original shim. If bearing
is replaced, use a new shim of the
same size. Continue reassembly in the
reverse order of disassembly. Use press
tool 2(Special Tool) to install oil seal

and bearing.

g [}2£C
Y

Oil seal

7 7

‘ % % Press tool No. 2
\ Bearing outer race
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CHAPTER 8. DRIVE SHAFT

A, ReMOVAl.. . .ttt ittt inseeenssassaoensssessonensssssecnnans
B. INSPeCtion. . ... . ittt ein ettt e
BALL JOINT INSPECTION . ... . ittt it tnsaeas e anansssnnon

A, RemMOVAl.. . .ottt ittt iintttananassoannarsntiseanaassassnnnan
B. InSPection. .. ..cvvniiniineintrasnncnasasanastenrineasrinaaens
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CHAPTER 8. DRIVE SHAFT

8-1. Drive Shaft Inspection

A. Removal

B.

See Chapter b, Section 5-1D for drive
shaft removal.

Insnection
on

LR 3

(1) Inspect oil seal for damage. |If dama-
ged, replace the oil seal.

(2) Inspect shaft splines have excessive

Lo

wear and/or damaged, replace the drive
shaft.

NOTE:
When installing the drive shaft, lubri-
cate splines and oil seal with light
coat of lithium soap base grease.

8-2. Ball Joint Inspection

A. Removal

Remove middle gear and final gear cases.
now be easily removed from the swing
arm cavity.

NOTE:

The ball joint cannot be disassembled
If damaged, it must be replaced
Inspection

e 110N

Inspect ball joint for leakage. The ball
joint should move freely up and down,
and from side to side. It should not move
when twisted. See illustrations.
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CHAPTER 9. CASE EXCHANGE

MiDDLE GEAR CASE REPLACEMENT .............ooiiiiiiia o, 39
A. Selectionof DrivePinionShim . ........... ... i, 39
B. Selection of Driven Pinion Shim . . .......... ... i, 39
C. Final Inspection . ......... ittt rnennennenrseenansenennas 39
FINAL GEAR CASE REPLACEMENT. ... ... ittt ittt 39
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CHAPTER 9.
CASE EXCHANGE

When the exterior of the middle gear or final
gear case is damaged and must be replaced,
pay attention to the numbers scribed on the
replacement cases. Follow assembly instruc-
tions in the appropriate section of this manual.

9-1. Middle Gear Case Replacement

A. Selection of Drive Pinion Shim
Note the number scribed on the middle
gear cases (original and replacement).
Note the original drive shim thickness:

Example: Replacement ......... 79.73
Original ............. 79.93
Original shim ....... 0.10 mm

Formula for determining new shim:
Original shim — (new case number —
original case number)

Example: 0.10—(79.73-79.93)
0.10—(-02.)
0.10+0.20
0.30 new shim

Notice that the subtraction of a negative
number—(—0.20} is the same operation as
adding that amount as a positive number.
Use this shim and the normal instructions
for installation of middle gear components
described in Chapter 6, Section 6—2.

_30—

w

Selection of Driven Pinion Shim

Note the number scribed on the middle
gear cases. Proceed as in above steps
(Chapter 6, Section 6-2. E).

C. Final Inspection

Install gear

n accomhliag
Diles

yvas SIoTI i

appropriate sections of this manual.
Check tooth contact patterns and gear
lash before mounting new assembly on
machine. Refer to Chapter 6, Section
6—2D for tooth contact pattern inspec-

tion.
9-2. Final Gear Case Replacement
Selection of new drive pinion shim(s) and

thrust shim(s) is similar to middie gear drive
pinion shim determination.

cidle

PR o Y NS
i. UTive pinion siae

2. Ring gear side
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APPENDICES

Tightening Torque, Gear Lash and Bearing Preload Chart
Interchangeability of Parts for Type 1 and Type 2
A. Middie Gear

B. Final Gear

[
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Interchangeability of Parts for Type 1 and Type 2

NOTE:

All the parts except the following parts are interchangeable for both Type 1 and Type 2.

. Middie Gear

Parts Name

Type 1

Type 2

Middle gear housing

YG4-11011-00-1G

1J7-17511-Y0

Bearing housing

YG4-11011-10-0G

1J7-17521-Y0

Pinion shim

YG4-11710-70-0G

1J7—-17531-Y0

Housing cap gasket

YG4-11005—-40-0G

1J7-17519-Y0

Housing cap

1J7—-17538-01

1J7—17538-Y1

. Final Gear

Parts Name

Parts No.

Type 1

Type 2

Drive shaft housing comp.

YG4—-11011-50-0G

1J7-46150-Y0

Bearing housing

YG4-11006—-90-1G

1J7—-46124-Y0

Gear coupling

YG4—-11707-11-0G

[ = H
C Xpansion spacer

1J7—46129—Y

LT L4
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