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NOTICE

The Yamaha Shaft Drive Service Manual is designed to be used as a
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 qualified Yamaha service person
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-
tempting any 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
followed to avoid damage to the machine.

WARNING: A WARNING indicates special procedures that must be
followed to avoid injury to a machine operator or person
inspecting or repairing the machine.
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CHAPTER 1.
THE BASIC MECHANISM

1-1. An Introduction to the Mechanism
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 middle 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
case contains two geared shats; the drive
pinion (shaft and gear} and the driven pinion
igear). 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-
Iy 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 through the
ball joint to the drive shaft, and to the splined
gear coupling 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 whesl,

NOTE:
The following illustrations represent only
selected components and not the actual
complete assembly,
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The main service concerns of the Middle  (4) Bearing Preload: The set load forcing

Gear Case assembly are: tapered roller bearings against their races.
{1) Gear Lash: The play between the gear In this case it is measured as the torsional
teeth. This can be adjusted by shimming. resistance of the driven pinion bearings. It
(2) Tooth Patterns: The locations and pat- is usually adjusted by replacing the
terns of contact that are made on the gear Expansion Spacer and very carefully
teeth. This can be adjusted by shimming. adjusting the torque on the special nut.

{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.

~| Tooth pattern
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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 systern by the owner or service person. Almost any significant wear or failure can
usually be traced to low lubricant level, contaminated lubricant, or the wrong choice of gear oil.
See Chapter 3 for specific gear oil recommendations and checking procedures.

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.
Pracise serial number identification of applicable machines is not available.

—.______‘______‘_‘_ Type . . Identifying Feature
Type 1 Housing cap
Middle Gear Case
Type 2 ! Housing cap
Type 1
Final Gear Case
Type 2

The application of parts of the individual types will be discussed in the appropriate section of this
manual.

NOTE:
Type 1 Final Gear..............5ee Type 1 preload specification (spacer type).
Type 2 Final Gear......c..cc.. See Type 2 preload specification (expansion spacer type).
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CHAPTER 2. SPECIAL TOOLS

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

Gear lagh measurement tool (final gear) Gear lash measurement tool (middle gear]
P.No, 9089001231 P.MNo. 9089001230

Middle and final gear halding tool Ring gear holding toal
P Mo, 90890-012209 P.Mo, D0890—01254

Torgue wrench (0 — 30 cm-kgl

Dial gauge stand
P.No. 9089001232 P.No. 9089005147

In addition to these tools and common hand tools, the following are required:
Contact pattern paint (See Section 6—2)

Universal bearing puller Bearing installation collars
Feeler gauges Torque wrench 0 - 10 m-kg (0 - 70 ft-Ib)

Loctite or similar thread sealant Dial gauge

1 - ton press



The following special tools are not available but can be constructed for shaft drive component
disassembly and assembly:

Press Tool No. 1 For final gear guide Prass Tool No. 2 For final gear roller bearing and oil seal installation
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CHAPTER 3. ROUTINE MAINTENANCE AND INSPECTION

3-1. GEAR OIL TYPE AND QUANTITY NOTE:
Middle gear and final gear oil can be
checked with same level gauge, which is
Middle Gear Qil Capacity: 375 cc in the owners tool kit.

(13.0 U.S. fluid oz)
Final Gear Qil Capacity: 300 cc

{10.0 U.S. fluid oz)

Recommended oil:

SAE BO or 90 AP] "GL-4" Hypoid gear oil
372°F 41°F 50°F 68°F

- SAESQD

SAEBOD

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

NOTE:
“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.

Lubrication Intervals
Initial Gear Qil Change:
400 km (250 mi)
Routine Gear Oil Change:
every 9,600 km (6,000 mi)

3-2. OIL LEVEL MEASUREMENT

A. 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.

CAUTION:

Take care not to allow foreign material
to enter the middle and/or final gear
case.

B. Remowve the oil filler cap. Check the oil
level with level gauge (from tool kit) as
shown. The correct oil level is between
the two marks on each end of the level
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.









































































































