M395-10

CLYMER

YAMAHA

XV535-1100 VIRAGO -« 1981-2003

SERVICE « REPAIR « MAINTENANCE

A PRIMEDIA Publication



CLYMER

YAMAHA

Section One: XV700-1100 Virago  1981-1999
Section Two: XV535 Vlrago 1987-2003

The world's finest publisher of mechanical how-to manuals

PRIMEDIA

Business Directories & Books

P.O. Box 12901, Overland Park, Kansas 66282-2901



Copyright ©2004 PRIMEDIA Business Magazines & Media Inc.

FIRST EDITION
First Printing February, 1986

SECOND EDITION
Revised to include 1985 and 1986 models
First Printing November, 1986

THIRD EDITION

Revised to include 1987 models
First Printing September, 1987
Second Printing April, 1988
Third Printing October, 1988

FOURTH EDITION

Revised by Ed Scott to include 1988-1990 models
First Printing First Printing February, 1991
Second Printing December, 1991

FIFTH EDITION
Revised by Ed Scott to include 1992 models
First Printing November, 1992

Printed in U.SA.

SIXTH EDITION

Revised by Ed Scott to include 1987-1993 XV535
models and 1993 XV750 and XVI1100 models
First Printing October, 1993

Second Printing Second Printing June, 1994

SEVENTH EDITION

Revised to include 1994-1995 models
First Printing April, 1995

Second Printing March, 1996

EIGHTH EDITION
First Printing June, 1997
Second Printing January, 1998

NINTH EDITION

Revised to include 1998-1999 models
First Printing June, 1999

Second Printing August, 2000

Third Printing September, 2001
Fourth Printing November, 2002

TENTH EDITION
Revised to include 2000-2003 models
First Printing May, 2004

CLYMER and colophon are registered trademarks of PRIMED1A Business Magazines & Media Inc.

ISBN: 0-89287-907-6
Library of Congress. 2004092777

MEMBER
MOTORCYCLE
INDUSTRY
COUNCIL, INC.

AUTHOR: Ed Scott.

TECHNICAL PHOTOGRAPHY: Ron Wright and Ed Scott.

TECHNICAL ILLUSTRATIONS Steve Amos.
WIRING DIAGRAMS: Robert Caldwell.

TOOLSAND EQUIPMENT: K& L Supply at www.klsupply.com.
COVER: Mark Clifford Photography, Los Angeles, California.

All rights reserved. Reproduction or use, without express permission, of editorial or pictorial content, in any manner, is prohibited. No
patent liability is assumed with respect to the use of the information contained herein. While every precaution has been taken in the
preparation of this book, the publisher assumes no responsibility for errors or omissions. Neither is any liability assumed for damages
resulting from use of the information contained herein. Publication of the servicing information in this manual does not imply approval of

the manufacturers of the products covered.

All instructions and diagrams have been checked for accuracy and ease of application; however, success and safety in working with
tools depend to a great extent upon individual accuracy, skill and caution. For this reason, the publishers are not able to guarantee the
result of any procedure contained herein. Nor can they assume responsibility for any damage to property or injury to persons occa-

sioned from the procedures. Persons engaging in the procedure do so entirely at their own risk.



Chapter One
General Information

Chapter Two
Troubleshooting

Chapter Three
Lubrication, Maintenance and Tune-up

Chapter Four
Engine

Chapter Five
Clutch and Transmission

Chapter Six
Fuel and Exhaust Systems

Chapter Seven
Electrical System

Chapter Eight
Front Suspension and Steering

Chapter Nine
Rear Suspension

Chapter Ten
Brakes

Chapter Eleven
Suspension Adjustment

Index

Wiring Diagrams



CLYMER.

Publisher Shawn Etheridge

EDITORIAL
Managing Editor
James Grooms

Associate Editor
Jason Beaver
Lee Budl

Technical Writers
Jay Bogart
Michael Morlan
George Parise
Mark Roalling

Ed Scott

Ron Wright

Editorial Production Manager
Dylan Goodwin

Senior Production Editor
Greg Araujo

Production Editors
Holly Messinger
Shara Pierceall
Darin Watson

Associate Production Editor
Susan Hartington

Julie Jantzer

Justin Marciniak

Technical Illustrators
Steve Amos

Errol McCarthy

Mitzi McCarthy

Bob Meyer

Mike Rose

PRIMEDIA

Business Magazines & Media

MARKETING/SALES AND ADMINISTRATION
Advertising & Promotions Manager
Elda Starke

Advertising & Promotions Coordinators
Melissa Abbott
Wendy Stringfellow

Art Director
Chris Paxton

Sales Managers

Ted Metzger, Manuals
Dutch Sadler, Marine
Matt Tusken, Motorcycles

Business Manager
Ron Rogers

Customer Service Manager
Terri Cannon

Customer Service Supervisor
Ed McCarty

Customer Service Representatives
Shawna Davis

Courtney Hollars
Susan Kohlmeyer

April LeBlond

Jennifer Lassiter

Ernesto Suarez

Warehouse & Inventory Manager
Leah Hicks

P.O. Box 12901, Overland Park, KS 66282-2901 « 800-262-1954 « 913-967-1719
Thefollowing books and guides are published by PRIMEDIA Business Directories & Books.

CLYMER.  CLYMER

PROSERIES

Ycu Valuation & Specification Authority

More information available at primediabooks.com



CLYMER

YAMAHA

Section One:XV700-1100 Virago ¢ 1981-1999

The XV535 Virago 1987-2003 models
are covered in Section Two ofthis book.



CONTENTS— Section One
XV700-1100 Virago « 1981-1999

QUICK REFERENCE DATA. . .........

CHAPTER ONE

GENERAL INFORMATION. .. ........

Manual organization
Service hints

Torque specifications
Sofety first

Specid tips
Expendable supplies

CHAPTER TWO

TROUBLESHOOTING. .. ............

Operating requirements
Troubleshooting instruments
Emergency troubleshooting
Engine starting

Engine performance

Engine noises

Excessive vibration

CHAPTER THREE

LUBRICATION, MAINTENANCE AND TUNE-UP

Routine checks
Maintenance intervals
Tires and wheels
Battery

Parts replacement

Serial numbers

Basic hand tools

Tune-up and troubleshooting tools
Mechanic's tips

Clutch

Transmission

Front suspension and steering
Brake problems

Electrical problems

Ignition system

Lubrication
Maintenance
Drive chain
Tune-up



CHAPTER FOUR

ENGINE. . . 56

Engine principles

Servicing in frame

Engine removal/installation
Cylinder heads and camshafts
Vaves and valve components
Rocker arm assemblies
Cylinder

Pistons and piston rings

Oil pump/strainer

Qil pressure relief valve

CHAPTER FIVE

CLUTCH AND TRANSMISSION

Clutch
Clutch cable
Drive sprocket

CHAPTER SIX

FUEL AND EXHAUST SYSTEMS

Air cleaner

Carburetors

Coasting enrichener system
Fuel level measurement
Choke cable adjustment
Rejetting carburetors
Throttle cable replacement
Choke cable replacement

CHAPTER SEVEN

ELECTRICAL SYSTEM. . . .. e e

Charging system
Alternator

Voltage regulator/rectifier
Ignition system

Ignitor unit

Ignition cail

Pickup cail

Spark plugs

Pressure sensor

Oil level switch

Neutral switch

Timing gears

Primary drive gear

Crankcase

Crankshaft and connecting rods
Middle drive gear

Starter gears

Break-in

Shift mechanism
Transmission
Shift drum and forks

Fuel shutoff valve

Fuel filter

Fuel pump

Fuel tank

Crankcase breather system
Mixture control valve

Air induction system
Exhaust system

Starting system

Electrical components
Lighting system

Switches

Computerized monitor system
Fuel pump testing

Fuel warning light system
Horn

Fuses



CHAPTER EIGHT

FRONT SUSPENSION AND STEERING

Front whesel

Front hub

Whed balance
Wire whedl service
Tire changing

CHAPTER NINE

REAR SUSPENSION AND FINAL DRIVE

Rear wheel

Rear hub

Clutch hub

Drive chain assembly
Wheel balancing

CHAPTER TEN

BRAKES. . . . e

Front disc brake
Master cylinder

Front brake pad replacement

Front caliper

Front brake hose replacement

CHAPTER ELEVEN

SUSPENSION ADJUSTMENT.

Front fork

Tire repairs
Handlebar

Handlebar adjustment
Steering head

Front fork

Tire changing

Final shaft drive unit
Swing am

Shock absorbers

Front brake disc

Rear drum brake

Rear brake pedal assembly
Bleeding the system



QUICK REFERENCE DATA

XV700-1100
FUSES
Amperage

Main

XV920J,XV1100 30

All others 20
Headlight 15
Signal 15
Ignition 10
Tail 10
Reserve

XV700, XV1000, XV1100 20

XV920J 30

All other models Not specified.

APPROXIMATE REFILL CAPACITIES

Engine oil
With filter change
Without filter change
Engine rebuild

Front fork
XV700 (1984-1985)
XV700 (1986-1987)
XV750 (1981-1983)
XV750 (1988-1994)

3.3 quarts (3,100 cc)
3.2 quarts (3,000 cc)
3.8 quarts (3,600 cc)

13.2 0z. (389 cc)
13.4 0z. (396 cc)
9.4 0z. (278 cc)

13.4 0z. (396 cc)

XV920 (1981-1982 chain drive)
XV920 (1982-1983 shaft drive)
XV1000,XVv1100

Final gear case (if so equipped)

8.9 0z. (264 cc)

10.2 0z. (303 cc)
12,6 0z. (372 cc)
0.21 qgt. (200 cc)

RECOMMENDED LUBRICANTS

Engine oil
40° F and above
40° F and below
Brake fluid
Battery refilling
Fork oil
Cables and pivot points

Fuel
Final gear oil (if so equipped)
All weather
Above 40° F
Below 40° F
Drive chain (if so equipped)

SAE 20W/40, SE-SF

SAE10W/30,SE-SF

DOT 3 or DOT 4

Distilled water

SAE 10

Yamaha chain and cable lube or
SAE 10W/30 motor oil

Regular

SAE 80W/90, GL4

SA 90, GL4

SAE 80, GL4

Shell Aivania 1 or
lithium-base EP2 grease

XI




TIRE INFLATION PRESSURE (COLD)

Load

XV700, XV750,
XV1000.XVvV1100 XV920
psi (kg/cm?) psi (kg/cm?)

Up to 1981b. (90 kg)
Front

Rear

198-353 Ib. (90-160 kg)
Front

Rear

353-529 !b. (160-240 kg)
Front

Rear

198-470 Ib. (90-213 kg)
Front

Rear

High-speed riding
Front

Rear

26(1.8) 26(1.8)
28 (2.0) 28 (2.0)

28 (2.0)
32(2.3)

28 (2.0)
40 (2.8)

— 28 (2.0)
— 32(2.3)

32(2.3) 28 (2.0)
36 (2.5) 32 (2.3)

REPLACEMENT BULBS

Item

Wattage

Headlight
Tail/brakelight
Meter light
XV920J
All other models
Indicator lights
1981-1983
1984-on
License light
XV750
XV920J
All other models
Flasher/running light
XV700,XV1000,XV1100
XV920J
All other models

12ve0/55W
12Vv8/27W

12v 2w
12v3.4W

12Vv3.4W
12v4.0W

12v 8w
12v3.8W
Not specified

12v27w
12V27WX4/8W
Not specified

TUNE-UP SPECIFICATIONS

Ignition timing
Valve clearance (cold)
1981-1983
Intake
Exhaust
1984-on
Intake
Exhaust
Spark plug
Type
Gap
Tightening torque
Idle speed

Fixed

0.004in. (0.10 mm)
0.006 in. (0.15 mm)

0.003-0.005 in. (0.07-0.10 mm)
0.006 in. (0.15 mm)

NGK BP7ES

0.028-0.032 in. (0.7-0.8 mm)
14.5ft.-Ib. (20N«m)
950-1,050 rpm

Compression pressure (warm @ sea level)

Standard
Minimum
Maximum

Maximum difference between cylinders:

156 psi (11 kg/cm?)
128 psi (9 kg/cm?)

171 psi (12 kg/lcm?)
14 psi (1.0 kg/cm?)

Xl




INTRODUCTION

This portion of this detailed and comprehensive manual
covers all 1981-1999 Yamaha XV 700-XV 1100 V-Twins.
Two versions of the Model 920 have been produced,
chain-driven and shaft-driven. The Euro-style, chain-drive
models were offered in 1981 and 1982 and are identified
by an R preceeding themodel number. Inaddition, Y amaha
aso offered a shaft-driven Model 920 during 1982. For
1983, however, dl 920 models, including all other models
covered in this manual, are shaft-driven.

The expert text contained within this manual gives
compl ete information on maintenance, tune-up, repair and
overhaul. Hundreds of photos and drawings guide you
through every step. The book includes all you need to
know to keep your Yamaharunning right.

Where repairs are practical for the owner/mechanic,
complete procedures are given. Equally important, diffi-
cultjobs are pointed out. Such operations are usually more
economically performed by a dealer or independent ga
rage.

A shop manud is areference. You want to be able to
find information fast. Asin all Clymer books, this oneis
designed with thisin mind. All chapters are thumb tabbed.
Important items are extensively indexed at the rear of the
book. All the most frequently used specifications and
capacities are summarized on the Quick Reference pages
at the front of the book.

Keep the book handy in your tool box and take it with
you on long trips. It will help you to better understand your
Yamaha, lower repair and maintenance costs and gener-
ally improve your satisfaction with your bike.



CHAPTER ONE

GENERAL INFORMATION

This detailed, comprehensive manual covers
Y amaha XV 700-1100 models. The expert text gives
complete information on maintenance, tune-up, re-
pair and overhaul. The book includes all you need to
know to keep your Yamaharunning right.

A shop manual isareference. You want to be able
to find information fast. Asin all Clymer books, this
one is designed with you in mind. All chapters are
thumb-tabbed. Important items are extensively in-
dexed at the rear of the book. All procedures, tables,
photos, etc., in this manual assume that the reader
may be working on the bike or using this manual for
the first time. All the most frequently used specifi-
cations and capacities are summarized in the Quick
Reference Data pages at die front of the book.

Keep the book handy inyour tool box. It will help
you to better understand how your Yamaha runs,
lower repair and maintenance costs and generally
improve your satisfaction witli the bike.

Table 1 lists engine serial numbersfor 1981-1996
models. Table 2 liststhe primary identification num-
bers for 1997-1999 models. Table 3 lists general
specifications. Tables 1-4 are at the end of this
chapter.

MANUAL ORGANIZATION

All dimensions and capacities are expressed in
English units familiar to U.S. mechanics as well as
in metric units.

This chapter provides genera information and
discusses equipment and tools useful both for pre-
ventative maintenance and troubleshooting.

Chapter Two provides methods and suggestions
for quick and accurate diagnosis and repair of prob-
lems. Troubleshooting procedures discuss typical
symptoms and logical methods to pinpoint the
trouble.

Chapter Three explains all periodic lubrication
and routine maintenance necessary to keep your
Yamaha running well. Chapter Three also includes
recommended tune-up procedures, eliminating the
need to constantly consult chapters on the various
assemblies.

Subsequent chapters describe specific systems
such as the engine, clutch, transmission, fud, ex-
haust, suspension, steering and brakes. Each chapter
provides disassembly, repair and assembly proce-
dures in simple step-by-step form. If a repair is
impractical for a home mechanic, it is so indicated.
It is usualy faster and less expensive to teke such
repairs to a dealer or competent repair shop. Speci-
fications concerning aparticular systemareincluded
at the end of the appropriate chapter.

Some of the procedures in this manua specify
specia tools. In most cases, the toal is illustrated
either in actua use or alone. Well equipped mechan-
ics may find tiiey can substitute similar tool s already
on hand or fabricate their own.



The terms NOTE, CAUTION and WARNING
have specific meanings in this manual. A NOTE
provides additional information to make a step or
procedure easier or clearer. Disregarding a NOTE
could cause inconvenience, but would not cause
equipment damage or personal injury.

A CAUTION emphasizes areas where
equipment damage could result. Disregarding a
CAUTION could cause permanent mechanical
damage; however, personal injury is unlikely.

A WARNING emphasizes areas where personal
injury or even death could result from negligence.
Mechanical damage may also occur. WARNINGS
are to be taken serioudly. In some cases, serious
injury and death have resulted from disregarding
similar warnings.

Throughout this manual keep in mind 2
conventions. "Front" refers to the front of the
Yamaha. The front of any component, such as the
engine, is the end which faces toward the front of
the vehicle. The "left-" and "right-hand" sides refer
to the position of the parts as viewed by a rider
ditting on the seat facing forward. For example, the
throttle control is on the right-hand side and the
clutch lever ison the left-hand side. These rules are
smple, but even experienced mechanics
occasionally become disoriented.

SERVICE HINTS

Most of the service procedures covered are
straightforward and can be performed by anyone
reasonably handy with tools. It is suggested,
however, that you consider your own capabilities
caefully before attempting any operation
involving major disassembly of the engine.

Some operations, for example, require the use of
apress. It would be wiser to have these operations
performed by a shop equipped for such work,
rather than to try to do the job yoursdf with
makeshift equipment. Other procedures require
precise measurements. Unless you have the skills
and equipment required, it would be better to have
a qualified repair shop make the measurements for
you.

There are many items available that can be used
on your hands before and after working on your
bike. A little preparation prior to getting "al
greased up" will help during clean-up.

Before starting out, work Vaseline, soap or a
product such as Pro-Tek (Figure 1) onto your
forearms, into your hands and under your
fingernails and cuticles. This will make clean-up a
lot easier.

For clean-up, use a waterless hand soap such as
Sta-Lube and then finish up with powered Boraxo
and afingernail brush.

CHAPTER ONE

Repairs go much faster and easer if your
machine is clean before you begin work. There are
many specia cleaners, such as Gunk or Bel-Ray
Degreaser (Figure 2), for washing the engine and
related parts. Just follow the manufacturer's
directions on the container for the best results.
Then rinse it away with a heavy spray of water
from a garden hose. Clean dl aily or greasy parts
with cleaning solvent as you remove them.

WARNING
Never usegasolineasa cleaning agent.
It presents an extreme fire hazard. Be
sure to work in a well-ventilated area
when using cleaning solvent. Keep afire
extinguisher, rated for gasoline fires,
handy in any case.

Speciad tools are required for some repair
procedures. These may be purchased at a dedler,
rented from a tool rental shop or fabricated by a
mechanic or machinist (often a considerable
savings).

Much of the labor charges for repairs made by
dedlers are for the labor hours involved during the
removal, disassembly, assembly and installation of
other parts in order to reach the defective part. Itis
frequently possible to perform the preliminary
operations yoursdf and then take the defective unit
to the deder for repair.

Once you have decided to tackle thejob yoursdf,
reed the entire section in this manual which
pertains to thejob, making sure you have identified
the proper section. Study the illustrations and text
until you have a good idea of what is involved in
completing the job satisfactorily. If specia tools or
replacement  parts are  required, make
arrangements to get them before you start. It is
frustrating and time-consuming to get partly into a
job and then be unable to complete it.

Simple wiring checks can be easly made at
home, but knowledge of eectronics is aimost a
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necessty for performing tests with complicated
electronic testing gear.

During disassembly keep a few genera cautions
in mind. Force is rarely needed to get things apart.
If parts are a tight fit, such as a bearing in a case,
there is usualy a tool designed to separate them.
Never use a screwdriver to pry apart parts with
machined surfaces such as crankcase halves. You
will mar the surfaces and end up with lesks.

Make diagrams (or take an instant picture)
wherever similar-appearing parts are found. For
instance, crankcase bolts are often not the same
length. You may think you can remember where
everything came from, but mistakes are costly.
There is aso the possibility that you may be
Sidetracked and not return to work for days or even
weeks and the carefully laid out parts may get
moved.

Tag dl similar internal parts for location and
mark al mating parts for position. Record number
and thickness of any shims as they are removed.
Smal parts such as bolts can be identified by
placing them in plastic sandwich bags. Sed and
label them with masking tape.

Wiring should be tagged with masking tape
marked as each wire is removed. Again, do not rely
on memory alone.

Protect finished surfaces from physical damage
or corrosion. Keep gasoline and hydraulic (brake)
fluid off painted surfaces.

Frozen or very tight bolts and screws can often
be loosened by soaking with a penetrating oil, such
as WD-40 or Liquid Wrench, then striking the bolt
head sharply with a hand impact driver. Avoid
heat unless absolutely necessary, since it may melt,
warp or remove the temper from many parts.

No parts, except those assembled with a press fit,
require unusua force during assembly. If a part is

hard to remove or install, find out why before
proceeding.

Cover al openings &fter removing parts to keep
dirt, smal tools, etc., from fdling in.

When assembling 2 parts, start al fasteners, then
tighten evenly.

Wiring connections and brake shoes should be
kept clean and free of grease and oil.

When assembling parts, be sure al shims and
washers are installed exactly as they came out.

Whenever a rotating part butts against a
stationary part, look for a shim or washer. Use new
gaskets if there is any doubt about the condition of
the old ones. A thin coat of oil on non-pressure
type gaskets may help them sed more effectively.

Heavy grease can be used to hold small parts in
place if they tend to fdl out during assembly.
However, keep grease and oil away from electrical
and brake components.

High spots may be sanded off a piston with
sandpaper, but fine emery cloth and oil will do a
much more professiona job.

Carbon can be removed from the head, the
piston crowns and the exhaust ports with a dull
screwdriver. Do not scratch the surface. Wipe off
the surface with a clean cloth when finished.

The carburetors ae best cdeaned by
disassembling them and soaking the parts in a
commercial carburetor cleaner. Never soak gaskets
and rubber parts in these cleaners. Never use wire
to clean out jets and air passages, they are easly
damaged. Use compressed air to blow out the
carburetor after the float has been removed.

A baby bottle makes a good measuring device
for adding il to the front forks and final drive. Get
one that is graduated in fluid ounces and cubic
centimeters. After it has been used for this purpose,
do not let a small child drink out of it as there will
aways be an oil residuein it.

Take your time and do the job right. Do not
forget that a newly rebuilt engine must be broken
in in the same manner as a new one. Keep the rpm
within the limits given in your owner's manual
when you get back on the road.

TORQUE SPECIFICATIONS

Torque specifications throughout this manual
are given in foot-pounds (ft-1b.) and Newton
Meters (N«m). Newton meters are being adopted in
place of meter kilograms (mkg) in accordance with
the International Modernized Metric System. Tool
manufacturers now offer  torque wrenches
calibrated in Newton meters.

Exigting torque wrenches calibrated in meter
kilograms can be used by performing a simple
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conversion. All you have to do is move the decimal
point one place to the right; for example, 4.7 mkg =
47 N«m. This conversion is sufficient for use in this
manual even though the exact mathematical conver-
sionis 3.5 mkg = 34.3 N.m.

General torque specifications are listed in the in-
dividual chapters. For those components that are not
listed, refer to Table 2 for ageneral listing of nut and
bolt tightening torques. To use the table, first deter-
mine the size of the nut or bolt. Figure 3 and Figure
4 show how this is done.

SAFETY FIRST

Professional mechanics can work for years and
never sustain a serious injury. If you observe a few
rules of common sense and safety, you can enjoy
many safe hours servicing your own machine. If you
ignore these rules you can hurt yourself or damage
the bike.

1. Never use gasoline as a cleaning solvent.

2. Never smoke or use a torch in the vicinity of
flammable liquids, such as cleaning solvent, in open
containers.

3. Ifwelding or brazing is required on the machine,
remove the fud tank(s) (and any gasfilled shock
absorber) to a safe distance, at least 50 feet away.
4. Use the proper sized wrenches to avoid damage
to nuts and injury to yourself.

5. When loosening atight or stuck nut, think about
what would happen if the wrench should dlip. Be
careful; protect yourself accordingly.

6. Keep your work area clean and uncluttered.

7. Wear safety goggles during all operations involv-
ing drilling, grinding or using a cold chisdl.

8. Wear safety goggles when using chemicals, such
as solvent, and when using compressed air to clean
and dry parts.

9. Never use worn-out tools.

10. Keep afireextinguisher handy; be sureitisrated
for gasoline and electrical fires.

SPECIAL TIPS

Because of the extreme demands placed on abike,
several points should be kept in mind when perform-
ing service and repair. The following items are gen-
eral suggestionsthat may improve the overal life of
the machine and help avoid costly failures.

1. Usealocking compound, such asLoctite 242, on
al bolts and nuts, even if they are secured with
lockwashers. This type of Loctite does not harden
completely and allows easy remova of the bolt or

nut. A screw or bolt lost from an engine cover or
bearing retainer could easily cause serious and ex-
pensive damage before its loss is noticed.

When applying L octite, use asmall amount. If too
much is used, it can work its way down the threads
and stick parts together not meant to be stuck.

2. Use a hammer-driven impact driver to remove
tight screws, particularly engine cover screws. These
tools help prevent the rounding off of screw heads
and ensure atight installation.

3. When straightening out the "fold-over" type
lockwasher (usualy used on the clutch nut), use a
wide-blade chisel such as an old, dull wood chisel.
Such atool provides better contact on the folded tab,
making straightening out easier.

4. When installing the "fold-over" typelockwasher,
always use anew washer if possible. If anew washer
is not available, always fold over apart of the washer
that has not been previously folded.

Reusing the same fold may cause the washer to
break, resulting in the loss of its locking ability and
a loose piece of metal adrift in the engine.

When folding the washer over, start the fold with
a screwdriver and finish it with a pair of pliers. If a
punch is used to make the fold, the fold may be too
sharp, thereby increasing the chances of the washer
breaking under stress.

These washers are relatively inexpensive and it is
suggested that you keep several of each size in your
tool box for field repairs.

5. When replacing missing or broken fasteners
(nuts, bolts and screws), especially on the engine or
frame components, always use Y amaha replacement
parts. They are specialy hardened for each applica-
tion. The wrong 50-cent bolt could easily cause
serious damage and rider injury.
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6. When ingtalling gaskets in the engine, always
use Yamaha replacement gaskets without sedler,
unless designated. These gaskets are designed to
swell when they come in contact with oil. Gasket
sedler will prevent the gaskets from swdling as
intended, which can result in oil lesks. These
Yamaha gaskets are cut from material of the
precise thickness needed. Installation of a too thick
or too thin gasket in a critica area could cause
engine damage.

EXPENDABLE SUPPLIES

Certain expendable supplies are required. These
include grease, oil, gasket cement, shop rags and
cleaning solvent (Figure 5). Ask your dedler for the
special locking compounds, silicone lubricants and
lube products which make maintenance simpler
and essier. Cleaning solvent is available at some
sarvice stations.

PARTS REPLACEMENT

Y amaha makes frequent changes during a model
year, some minor, some relatively major. When
you order parts from the dealer or other parts
distributor, dways order by engine and frame

5

number. Write the numbers down and carry them
with you. Compare new parts to old before
purchasing them. If they are not aike, have the
parts manager explain the difference to you.

SERIAL NUMBERS

You must know the model serial number for
registration purposes and when  ordering
replacement parts.

The frame sarid number and the vehicle
identification number (VIN) are stamped on the
right-hand side of the steering head. The engine
number is located on the lower right-hand side of
the crankcase.

BASIC HAND TOOLS

A number of tools are required to maintain your
Yamaha in top riding condition. You may aready
have some around for other work like home or car
repairs. There are also tools made especidly for
bike repairs; these you will have to purchase. In
any case, awide variety of quaity tools will make
bike repairs more effective and easier.

Top quality tools are essentia; they are also
more economical in the long run. If you are now
starting to build your tool collection, stay away
from the "advertised specials' featured a some
parts houses, discount stores and chain drug stores.
These are usudly a poor grade tool that can be sold
cheaply and that is exactly what they are—cheap.
They are usudly made of inferior material and are
thick, heavy and clumsy. Their rough finish makes
them difficult to clean and they usually don't last
very long. Also be careful when lending tools to
"friends'—make sure they return tools promptly; if
not, your collection will soon disappear.

Quality tools are made of aloy sted and are heat
treated for greater strength. They are lighter and
better balanced than cheap ones. Their surface is
smooth, making them a pleasure to work with and
essy to clean. Theinitial cost of good quality tools
may be more but it is cheaper in the long run.
Don't try to buy everything in al szes in the
beginning; do it alittle at atime until you have the
necessary tools.

Keep your tools clean and in a tool box. Keep
them organized with the sockets and related drives
together, the open-end and box wrenches together,
etc. After using atool, wipe off dirt and grease with
a clean cloth and put the tool in its correct place.
Doing this will save a lot of time you would have
spent trying to find a socket buried in a bunch of
clutch parts.

The following tools are required to perform
virtually any repair job on a bike. Each tool is
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described and the recommended size given for start-
ing atool collection. Table 4 includes all the tools
that should be on hand for simple home repairs or
major overhauls. Additional tools and some duplica
tions may be added as you become more familiar
with the bike. Almost all motorcycles and bikes
(with the exception of the U.S.-built Harley and
some English bikes) use metric-size bolts and nuts.
If you are starting your collection now, buy metric
sizes.

Screwdrivers

The screwdriver is a very basic tool, but if used
improperly it will do more damage than good. The
dot on a screw has a definite dimension and shape.
A screwdriver must be sdected to conform with
that shape. Use a smal screwdriver for small
screws and a large one for large screws or the screw
head will be damaged.

Two basic types of screwdriver are required to
repair the bike—a common (flat blade) screwdriver
and the Phillips screwdriver.

Screwdrivers are available in sets which often
include an assortment of common and Phillips
blades. If you buy them individualy, buy at least
the following:

a Common screwdriver—5/16X6 in. blade.

b. Common screwdriver—3/8X12 in. blade.

c. Phillips screwdriver—size 2 tip, 6 in. blade.

Use screwdrivers only for driving screws. Never
use a screwdriver for prying or chisding. Do not
try to remove a Phillips or Allen head screw with a
common screwdriver; you can damage the head so
that the proper tool will be unable to remove it.
Keep screwdrivers in the proper condition and
they will last longer and perform better. Always
keep the tip of a common screwdriver in good
condition. Figure 6 shows how to grind the tip to
the proper shape if it becomes damaged. Note the
paralel sides of the tip.

Pliers

Pliers come in a wide range of types and sizes.
Pliers are useful for cutting, bending and crimping.
They should never be used to cut hardened objects
or to turn bolts or nuts. Figure 7 shows severa
pliers useful in bike repairs.

Each type of pliers has a speciaized function.
Gas pliers are general purpose pliers used mainly
for holding things and for bending. Locking pliers
are used as pliers or to hold objects very tight like
in a vise. Needlenose pliers are used to hold or
bend small objects. Channel lock pliers can be
adjusted to hold various sizes of objects; the jaws
remain parallel to grip around objects such as pipe

CHAPTER ONE
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Correct taper and size

Taper too steep
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or tubing. There are many more types of pliers.
The ones described here are the most commomly
needed for bike repairs.

Box and Open-end Wrenches

Box and open-end wrenches are available in sets
or separately in a variety of sizes. See Figure 8 and
Figure 9. The sze number stamped near the end
refers to the distance between 2 paralld flats on the
hex head bolt or nut.

Box wrenches are usualy superior to open-end
wrenches. An open-end wrench grips the nut on
only 2 flats. Unless it fits well, it may dip and
round off the points on the nut. The box wrench
grips on dl 6 flas. Both 6-point and 12-point
openings are available on box wrenches. The
6-point gives superior holding power; the 12-point
alows a shorter swing.

Combination wrenches which are open on one
side and boxed on the other are dso available.
Both ends are the same size.

Adjustable (Crescent) Wrench

An adjustable wrench (also caled Crescent
wrench) can be adjusted to fit nearly any nut or
bolt head. See Figure 10. However, it can loosen
and dip, causing damage to the nut and maybe to
your knuckles. Use an adjustable wrench only
when other wrenches are not available.

Crescent wrenches come in sizes ranging from
4-18 in. overal. A 6 or 8 in. wrench is
recommended as an all-purpose wrench.

Socket Wrenches

This type is undoubtedly the fastest, safest and
most convenient to use. See Figure 11. Sockets
which attach to a ratchet handle are available with
6-point or 12-pomt openings and 1/4, 3/8 and 3/4
inch drives. The drive sze indicates the size of the
sguare hole which mates with the ratchet handle.
The 3/8 inch drive is most commonly used for bike

repair.
Torque Wrench

A torque wrench is used with a socket to
measure how tight a nut or bolt is installed. They
come in a wide price range and with either 3/8 or
12 in. square drive. The drive size indicates the
size of the square drive which mates with the
socket. Purchase one that measures 0-100 ft.-Ib.
(0-140 NTn).

Impact Driver

This tool might have been designed with the
motorcyclist in mind. See Figure 12. It makes



removal of engine and clutch parts easy and
eliminates damage to bolts and screw dots. This
tool is avalable a most large hardware,
motorcycle or auto parts stores.

Cirdip Pliers

Circlip pliers (sometimes referred to as snap ring
pliers) are necessary to remove the circlips used on
the transmission shaft assemblies. See Figure 13.

Hammers

The correct hammer is necessary for bike
repairs. Use only a hammer with aface (or head) of
rubber or plastic or the soft-faced type that is filled
with buckshot. These are sometimes necessary in
engine teardowns. Never use a metal-faced hammer
on the bike as severe damage will result in most
cases. You can adways produce the same amount of
force with a soft-faced hammer.

[gnition Gauge

This tool has both flat and wire measuring
gauges and is used to measure spark plug gap. See
Figure 14. This device is available at most auto or
motorcycle supply stores.

Vernier Caliper

This tool is invaluable when reading inside,
outside, depth and step measurements to close
precision in either metric or inch scales. Some
calipers are manufactured with both scales. The

CHAPTER ONE

vernier caliper can be purchased from large dealers
or mail order houses. See Figure 15.

Other Special Tools

A few other specid tools may be required for
major servicee These are described in the
appropriate chapters and are available either from
a Yamaha dedler or other manufacturers as
indicated.

TUNE-UP AND
TROUBLESHOOTING TOOLS

Multimeter or VOM

This instrument (Figure 16) is invaluable for
electrical system troubleshooting and service. A
fev of its functions may be duplicated by
homemade test equipment, but for the serious
mechanic it is a must. Its uses are described in the
applicable sections of this book.

Compresson Gauge

An engine with low compression cannot be
properly tuned and will not develop full power. A
COMPression gauge measures engine compression.
The one shown in Figure 17 has a flexible stem
which enables it to reach cylinders where little
clearance exists between the cylinder head and
frame.
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Strobe Timing Light

This instrument is necessary for tuning. By
flashing a light at the precise instant the spark plug
fires, the position of the timing mark can be seen.
Under the flashing light marks on the alternator
flywhed line up with the stationary mark on the
crankcase while the engine is running.

Suitable lights range from inexpensive neon bulb
types to powerful xenon strobe lights. See Figure
18. Neon timing lights are difficult to see and must
be used in dimly lit areas. Xenon strobe timing
lights can be used outside in bright sunlight. Both
types work on the Yamaha; use according to the
manufacturer's instructions.

Portable Tachometer

A portable tachometer is necessary for tuning.
See Figure 19. Ignition timing and carburetor
adjustments must be performed at the specified
engine speed. The best instrument for this purpose
is one with a low range of 0-1,000 or 0-2,000 rpm
and a high range of 0-4,000 rpm. Extended range
(0-6,000 or 0-8,000 rpm) instruments lack accuracy
at lower speeds. The instrument should be capable
of detecting changes of 25 rpm on the low range.

DWELL
TACHOMETER
TESTER

MECHANIC'S TIPS

Removing Frozen Nuts and Screws

When a fagtener rusts and cannot be removed,
severad methods may be used to loosen it. First,
apply penetrating oil such as Liquid Wrench or
WD-40 (available at hardware or auto supply
stores). Apply it liberaly and let it penetrate for
10-15 minutes. Rap the fastener severa times with
a small hammer; do not hit it hard enough to cause
damage.

For frozen screws, apply penetrating oil as
described, then insert a screwdriver in the dot and
rap the top of the screwdriver with a hammer. This
loosens the rust so the screw can be removed in the
normal way. If the screw head is too chewed up to
use this method, grip the head with locking pliers
and twist the screw out.

Remedying Stripped Threads

Occasiondlly, threads are stripped through
carelessness or impact damage. Often the threads
can be cleaned up by running a tap (for internal
threads on nuts) or die (for externa threads on
bolts) through the threads. See Figure 20. To clean
or repair spark plug threads, a spark plug tap can
be used (Figure 21).

Removing Broken Screws or Bolts

When the head breaks off a screw or bolt, severa
methods are available for removing the remaining
portion.
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If a large portion of the remainder projects out,
try gripping it with locking pliers. If the projecting
portion is too smdl, fileit to fit a wrench or cut a
dot in it to fit a screwdriver. See Figure 22.

If the head breaks off flush, use a screw extractor.
To do this, centerpunch the exact center of the
remaining porton of the screw or bolt. Drill a small
hole in the screw and tap the extractor into the
hole. Back the screw out with a wrench on the
extractor. See Figure 23.

\

3. Tap in screw extractor

1. Center punch broken stud

&)

2. Drill hole in stud

4, Remove broken stud
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ENGINE SERIAL NUMBERS (1981-1996)
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Model number

Engine serial No.

and year start to end

1981
XV750H 4X7-000101 to 4X7-200100
XV920RH 5H1-000101 to 5H1-100100

1982
XV750J 4X7-200101 to 4X7-300100
XV920J 10L-000101 to *
XV920RJ 5H1-100101 to *

1983
XV750K 4X7-300101 to *
XV750MK 20X-000101 to *
XV920K 24M-000101 to *
XV920MK 27Y-000101 to *

1984
XV700L 42W-000101 to *
XV700LC 42X-000101 to *
XV1000L 42G-000101 to *
Xv1i000LC 42H-000101 to *

1985
XV700N 56E-000101 to *
XV700NC 56F-000101 to *
XV1000N 56V-000101 to *
XV1000NC 56W-000101 to *

1986
XV700SS 1RR-000101 to 1RR-010100
XV700SSC 1TU-000101 to 1TU-005100
XV700CS 1RM-000101 to 1RM-014100
XV700CSC 1RV-000101 to 1RV-015100
XV1100S 1TE-000101 to 1TE-015100
XV1100SC 1TA-000101 to 1TA-005100

1987
XV700ST 1RR-010101 to *
XV700STC 1TU-005101 to *
XV700CT 1RM-014101 to *
XV700CTC 1RV-005101 to *
XV1100T 1TE-015101 to *
XV1100TC 1TA-005101 to *

1988
XV750U 3AL-000101 to *
XV750UC 3CM-000101 to *
XV1100U 1TE-029101 to *
XV1100UC 1TA-007101 to *

1989
XV750W 3AL-007101 to *
XV750WC 3CM-002101 to *
XV1100W 1TE-035101 to *
XV1100WC 1TA-009101 to *

1990
XV750A 3AL-01301 to *
XV750AC 3CM-005101 to *
XV1100A 1TE-040101 to *
XV1100AC 1TA-012101 to *

(continued)
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ENGINE SERIAL NUMBER (1981-1996)
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(continued)

Models number

Engine serial No.

and year start to end
1991
XV750B 3AL-019101 to*
XV750BC 3CM-007101 to*
XV1100B 1TE-043101 to*
XV1100BC 1TA-014101 to*
1992
XV750D 3AL-024101 to*
XV750DC 3CM-008101 to*
XV1100D 1TE-047101 to*
XV1100DC 1TA-015101 to*
1993
XV750E 3AL-029101 to*
XV750EC 3AL-009101 to*
XV1100E 1TE-050101 to*
XV1100EC 1TE-016101 to*
1994
XV750F 3AL-034101 to*
XV750FC 3AL-014101 to*
XV1100F 1TE-054101 to*
XV1100FC 1TE-020101 to*
1995
XV750G 3AL-039101 to*
XV750GC 3CM-015101 to*
XV1100G 1TE-059101 to*
XV1100GC 1TA-021101 to*
1996
XV700H1 3JLN (except California) 3AL-047101-on
XV750HC1 3JLP (California) 3CM-017101-on
XV1100H 3JKR (except California) 1TE-064101-on
XV1100HC 3JKN (California) 1TA-022101-on
XV1100SH 3JKS (except California) 1TE-069101-on
XV1100SHC 3JKT (California) 1TA-024101-on

* Not specified

Table 2 STARTING PRIMARY IDENTIFICATION NUMBER (1997-1999)*
Models number Primary identification
and year number
1997
XV750J 3AL-000001
XV1100J 1TE-000001
XV1100SJ 1TE-000001
1998
XV1100KC 1TA-026801
XV1100K 1TW-080657
XV1100SKC 1TA-026931
XV1100SK 1TE-082119
1999
XV1100L 1TA-087636
XviiooLcC 1TA-027421

* The primary identification number is derived from the frame/VIN number.
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GENERAL SPECIFICATIONS

Engine type
Bore and stroke
XV700
XV750
XV920
XV1000
XV1100
Displacement
XV700
XV750
XV920
XV1000
XV1100
Compression ratio
XV700
XV750

Ignition
Carburetion
Air filter
Fuel type
Fuel tank capacity
XV700 (1984-1985)
Reserve
XV700 (1986-1987)
Reserve
XV750
Reserve
XV920RH, RJ
Reserve
XV920J, K, MK
Reserve
XV1000
Reserve
XV1100
Reserve
Clutch
Transmission
Transmission ratios
1981-1983
1st
2nd
3rd
4th
5th
1984-1985
1st
2nd
3rd
4th
5th
1986-on
XV700, XV750
1st
2nd
3rd
4th
5th

XV920,XV1000, XV1100

Air cooled, 4-stroke, SOHC, V-twin

3.16x2.721in.(80.2 x 69.2 mm)
3.27x2.72in.(83x69.2 mm)
3.62x2.72in.(92x69.2 mm)
3.74x2.72in.(95x 69.2 mm)
3.74x2.95in. (95 x 75 mm)

42.64 cu. in. (699 cc)
45.64 cu. in. (748 cc)
56.14cu.in.(920cc)
59.86 cu. in. (981 cc)
64.86 cu. in. (1,063 cc)

9.0:1

8.7:1

8.3:1

Transistor control ignition (TCI)
2 Hitachi carburetors

Dry type element

Gasoline: regular

3.3gal.(12.51)
0.6 gal. (2.51)
3.9gal. (14.71)
0.6gal.(2.511)
3.2gal.(121)
0.7 gal. (2.61)
5.0gal.(191)
0.8 gal. (3.21)
3.8gal.(14.51)
0.5 gal. (2.01)
3.8 gal. (14.51)
0.79 gal. (3.01)
4.4gal.(16.81)
0.79 gal. (3.01)
Wet, multi-plate
5 speeds, constant mesh

2.35:1
1.67:1
1.29:1
1.03:1
0.9:1

2.35:1
1.67:1
1.29:1
1.03:1
0.85:1

2.35:1
1.67:1
1.29:1
1.03:1
0.85:1

(continued)
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Table 3 GENERAL SPECIFICATIONS (continued)

CHAPTER ONE

Transmission ratios (continued)
1986-on (continued)
XV1100
1st
2nd
3rd
4th
5th
Final reduction ratio
XV700
XV750
XV920RH,RJ
XV920J, K, MK
XV1000,XV1100
Starting System
Battery
XV700,XV750
XV920,XV1000,XV1100
Charging system
Chassis dimensions
XV700,XV1000,XV1100
Overall length
Overall width
Overall height
Seat height
Wheelbase
Ground clearance
XV750 (1981-1983)
Overall length
Overall width
Overall height
Seat height
Wheelbase
Ground clearance
XV750(1988-0n)
Overall length
Overall width
Overall height
Seat height
Wheelbase
Ground clearance
XV920RH, RJ
Overall length
Overall width
Overall height
Seat height
Wheelbase
Ground clearance
XV920J, K, MK
Overall length
Overall width
Overall height
Seat height
Wheelbase
Ground clearance
Basic weight
XV700 (1984-1985)
XV700 (1986-1987)
XV750

2291
167:1
1281
1031
0.85:1

3421
3211
3171
3141
3.00:1
Electric starter only

12 volt/16 amp hour
12 volt/20 amp hour
AC alternator

88.0in. (2,235 mm)
33.1in.(840mm)
46.1in. (1,170 mm)
28.1in.(714mm)
60.0 in. (1,525 mm)
5.7in.(145mm)

87.8in. (2,230 mm)
33.7in.(850mm)
46.7 in. (1,160 mm)
Not specified
60.0in. (1,525 mm)
5.7in.(145mm)

90.0in. (2,285 mm)
33.1in.(840mm)
46.9in. (1,190 mm)
28.1in.(714mm)
60.0 in. (1,525 mm)
5.7in.(145mm)

89.0in. (2,260 mm)
36.6in.(930mm)
46.1in. (1,170 mm)
Not specified

60.6 in. (1,540 mm)
5.5in.(140mm)

87.41in. (2,220 mm)
33.1in.(840mm)
47.4in. (1,205 mm)
29.5in.(750mm)
59.8in. (1,520 mm)
5.7in.(145mm)

4961b.(225kg)
5051b. (229kg)
496 1b.(225kg)

(continued)
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Table 3 GENERAL SPECIFICATIONS (continued)
Basic weight (continued)
XV920RH, RJ 4931b.(224kg)
XV920J, K, MK 4961b.(225kQg)
XV1000 520 Ib. (236 kg)
XV1100 527 Ib. (239 kg)

Steering head angle
XV700,XV1000,XV1100
XV750, XV920J, K, MK
XV920RH, RJ
Trail
XV700,XV1000,XV1100
XV750, XV920J, K, MK
XV920RH, RJ
Front suspension
Travel
Rear suspension
1981-1983
1984-on
Travel
XV700 (1984-1985)
XV700 (1986-1987)
XV750
XV920RH, RJ
XV920J, K, MK
XV1000.XV1100

Front tire
XV700,XV1000,XV1100
XV750, XV920J, K, MK
XV920RH, RJ

Rear tire
XV700,XV1000,XV1100
XV750, XV920J, K, MK
XV920RH, RJ

32°
29°, 30 minutes
28°, 30 minutes

5.1in.(129mm)
5.4 in. (133 mm)
4.96 in. (126 mm)
Telescopic fork
5.9in. (150 mm)

Monoshock
Dual shock

3.8in.(97mm)
2.8in.(70mm)
3.94 in. (100 mm)
4.13 in. (105 mm)
Not specified
3.8in.(97mm)

100/90-19 57H
3.50H-19-4PR
3.25H-19-4PR

140/90-15 70H
130/90-16 67H
120/90-18 65H

Table 4 GENERAL TIGHTENING TORQUES*

Fastener size ft.-1b. N.m
6 mm 4.5 6

8 mm 11 15
10 mm 22 30
12 mm 40 55
14 mm 51 85
16 mm 94 130

'This table lists general torque for standard fasteners with standard ISO pitch threads. Use these specifcations

only if specific values are not provided for a given fastener.




CHAPTER TWO

TROUBLESHOOTING

Diagnosing mechanical problems is relatively
smple if you use orderly procedures and keep a
few basic principles in mind.

The troubleshooting procedures in this chapter
andyze typica symptoms and show logicd
methods of isolating causes. These are not the only
methods. There may be severa ways to solve a
problem, but only a systematic approach can
guarantee SUCCesS.

Never assume anything. Do not overlook the
obvious. If you are riding along and the bike
suddenly quits, check the easiest, most accessible
problem spots fird. Is there gasoline in the tank?
Has a spark plug wire fdlen off?

If nothing obvious turns up in a quick check,
look a little further. Learning to recognize and
describe symptoms will make repairs easier for you
or a mechanic at the shop. Describe problems
accurately and fully. Saying that "it won't run” isn't
the same as saying "it quit at high speed and won't
start” or that "it sat in my garage for 3 months and
then wouldn't start”.

Gather as many symptoms as possible to aid in
diagnosis. Note whether the engine lost power
gradudly or al a once. Remember that the more
complicated a machine is, the easier it is to
troubleshoot because symptoms point to specific
problems.

®
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After the symptoms are defined, areas which
could cause problems are tested and anayzed.
Guessing at the cause of a problem may provide
the solution, but it can easly lead to frustration,
wasted time and a series of expensive, unnecessary
parts replacements.

You do not need fancy equipment or
complicated test gear to determine whether repairs
can be attempted a home. A few simple checks
could save alarge repair bill and lost time while the
bike sits in a dedler's service department. On the
other hand, be redlistic and do not attempt repairs
beyond your abilities. Service departments tend to
charge heavily for putting together a disassembled
engine that may have been abused. Some won't
even take on such ajob—so use common sense and
don't get in over your head.

OPERATING REQUIREMENTS

An engine needs 3 things to run properly: correct
fud-ar mixture, compression and a spark at the
correct time. If one or more are missing, the engine
will not run. Four-stroke engine operating
principles are described in Chapter Four.

The eectrical system is the weakest link of the 3
basics. More problems result from electrica

® i
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breakdowns than from any other source. Keep that
in mind before you begin tampering with
carburetor adjustments and the like.

If a bike has been sitting for any length of time
and refuses to start, check and clean the spark plug
and then look to the gasoline delivery system. This
includes the fud tank, fud shutoff valve, fud line
to the carburetor and the fud pump and filter on
XV1000 and XVI1100 models. Gasoline deposits
may have formed and gummed up the carburetor
jets and air passages. Gasoline tends to lose its
potency after standing for long periods.
Condensation may contaminate the fud with
water. Drain the old fud (fud tank, fud lines and
carburetors) and try starting with a fresh tankful.

TROUBLESHOOTING INSTRUMENTS

Chapter One lists the instruments needed.
Follow the instrument manufacturers instructions
for their use.

EMERGENCY TROUBLESHOOTING

When the bike is difficult to start or won't start at
all, it does not help to wear down the battery using
the starter. Check for obvious problems even
before getting out your tools. Go down the
following list step by step. Do each one; you may
be embarrassed to find your kill switch of, but that
is better than wearing down the battery. If the bike
sill will not sart, refer to the appropriate
troubleshooting procedure in this chapter.

1. Is there fud in the tank? Open the filler cap
(Figure 1) and rock the bike. Listen for fud
doshing around.

WARNING
Do not use an open flame to check in
thetank. A serious explosion is certain
toresult.

2. On models except XV1000 and XV1100, is the
fud shutoff valve in the ON position. Turn the
valve to the reserve position to be sure you get the
last remaining gas. See Figure 2.

3. On XV1000 and XV1100 models, make sure
the fud pump switch is on the reserve position (A,
Figure 3). If there is doubt about the fud pump
operation, refer to Chapter Seven.

4. Make sure the kill switch is not stuck in the
OFF position (B, Figure 3) or that the wire is not
broken and shorting out.

5. Are the spark plug wires (Figure 4) on tight?
Push both spark plugs on and dightly rotate them
to clean the eectrica connection between the plug
and the connector.

6. Is the choke (Figure 5) in the right position?
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ENGINE STARTING

An engine that refuses to start or is difficult to
start is very frustrating. More often than not, the
problem is very minor and can be found with a
simple and logica troubleshooting approach.

The falowing items show a beginning point
from which to isolate engine starting problems.

Engine Failsto Sart

Perform the following spark test to determine if
the ignition system is operating properly.
1. Remove one of the spark plugs.
2. Connect the spark plug wire and connector to
the spark plug and touch the spark plug base to a
good ground such as the engine cylinder head
(Figure 6). Position the spark plug so you can se
the electrodes.
3. Crank the engine over with the starter. A fa
blue spark should be evident across the spark plug
electrodes.
WARNING

Do not hold the spark plug, wire or

connector or a serious electrical shock

may result. If necessary, use a pair of

insulated pliers to hold the spark plug

or wire. The high voltage generated by

the ignition system could produce

serious or fatal shocks.

4. If the spark is good, check for one or more of
the fallowing possible malfunctions:
a Obstructed fud line or fud filter.
b. Leaking head gasket(s).
¢. Low compression.
5. If the spark is not good, check for one or more
of the following:
Wesak ignition coil(s).
Wesk TCl module.
Loose eectrical connections.
. Dirty electrical connections.
. Loose or broken ignition coil ground wire.
Broken or shorted high tension lead to the

spark plug.
Engine is Difficult to Start
Check for one or more of the following possible
malfunctions:
a. Fouled spark plug(s).
b. Improperly adjusted choke.

~poooT®
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c. Contaminated fud system.

d. Improperly adjusted carburetor.
e. Wesk TCI module.

f. Weak ignition coail(s).

g. Poor compression.

Engine Will Not Crank

Check for one or more of the following possible
malfunctions:
a Blown fuse
b. Discharged battery.
c. Defective starter motor.
d. Seized piston(s).
e. Sazed crankshaft bearings.
f. Broken connecting rod.
g. Locked-up transmission or clutch assembly.

ENGINE PERFORMANCE

In the following check ligt, it is assumed that the
engine runs, but is not operating a peak
performance. This will serve as a starting point
from which to isolate a performance malfunction.

The possible causes for each mdfunction are
listed in a logicd sequence and in order of
probability.

Engine Will Not Idle

a. Carburetor incorrectly adjusted.

b. Fouled or improperly gapped spark plug(s).

c. Leaking head gasket(s).

d. Obstructed fud line or fud shutoff valve.

e. Obstructed fud filter on XV1000 and
XV1100 models.

f. Ignition timing incorrect.

g. Valve clearance incorrect.

Engine Misses at High Speed

a. Fouled or improperly gapped spark plugs.

b. Improper carburetor main jet selection.

c. Ignition timing incorrect.

d. Weak ignition cail(s).

e. Obstructed fud line or fud shutoff valve.

f. Obstructed fud filter on XV1000 and XV1100
models.

g. Clogged jets in carburetors.

Engine Overheating

a Incorrect carburetor
selection.

adjustment or jet
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b. Ignition timing incorrect.
c. Improper spark plug heat range.
d. Damaged or blocked cooling fins.

Smoky Exhaust and Engine Runs Roughly

a. Clogged air filter element.

b. Carburetor adjustment incorrect (mixture too
rich).

c. Choke not operating correctly.

d. Water or other contaminants in fud.

e. Clogged fud line.

f. Clogged fud filter on XV1000 or XVI1100
models.

Engine Loses Power

a. Carburetor incorrectly adjusted.
b. Engine overheating.

c. Ignition timing incorrect.

d. Incorrectly gapped spark plugs.
e. Obstructed muffler.

f. Dragging brake(s).

Engine Lacks Accderation

a Carburetor mixture too lean.

b. Clogged fud line.

c. Clogged fud filter on XV1000 and XV1100
models.

d. Ignition timing incorrect.

e. Improper valve clearance.

f. Dragging brake(s).

ENGINE NOISES

1. Knocking or pinging during acceleration—
Caused by using a lower octane fud than
recommended. May aso be caused by poor fud.
Pinging can also be caused by a spark plug of the
wrong heat range. Refer to Spark Plug Selection in
Chapter Three.

2. Sappingor rattling noisesat lowspeed or during
acceleration—May be caused by piston dap
(excessive piston-cylinder wall clearance).

3. Knocking or rapping while decelerating—
Usually caused by excessive rod bearing clearance,
bearing clearance.

4. Persistent knocking and vibration—Usually
caused by worn main bearing(s).

5. Rapid on-off squeal—Compression leak around
cylinder head gasket(s) or spark plugs.

EXCESSIVE VIBRATION

This can be difficult to find without
disassembling the engine. Usually thisis caused by
loose engine mounting hardware. High-speed
vibration may be due to a bent axle shaft or loose
or faulty suspension components.

19

CLUTCH

The three basic clutch troubles are:

a Clutch noise.

b. Clutch dipping.

c. Improper clutch disengagement.

All clutch troubles, except adjustments, require
partial engine disassembly to identify and cure the
problem. Refer to Chapter Five for procedures.

TRANSMISSION

The basic transmission troubles are:

a. Excessive gear noise.

b. Difficult shifting.

c. Gears pop out of mesh.

d. Incorrect shift lever operation.

Transmission symptoms are sometimes hard to
distinguish from clutch symptoms. Be sure that the
clutch is not causing the trouble before working on
the transmission.

FRONT SUSPENSION AND STEERING

Poor handling may be caused by improper tire
pressure, a damaged or bent frame or front steering
components, worn whedl bearings or dragging
brakes.

BRAKE PROBLEMS

Sticking disc brakes may be caused by a stuck
piston(s) in a caiper assembly or warped pad
shim(s).

A sticking drum brake may be caused by worn or
wesek return springs, dry pivot and cam bushings or
improper adjustment. Grabbing brakes may be
caused by greasy linings which must be replaced.
Brake grab may aso be due to an out-of-round
drum. Glazed linings will cause loss of stopping
power.

ELECTRICAL PROBLEMS

Rapid falure of bulbs may be caused by
excessive vibration, loose connections that permit
sudden current surges, or the instalation of the
wrong type of bulb.

The magjority of light and ignition problems are
caused by loose or corroded ground connections.
Check these first prior to replacing a bulb or
electrical component.

IGNITION SYSTEM

All models are equipped with a Transistor Con-
trolled Ignition (TCI) system. This solid state system
uses no contact breaker points or other moving parts.
Because of the solid state design, problems with the
ignition system are relatively few.

Refer to Chapter Seven for ignition system
troubleshooting procedures.
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LUBRICATION, MAINTENANCE AND TUNE-UP

Your bike can be cared for by two methods:
preventive or corrective maintenance. Because a
motorcycle is subjected to tremendous heat, stress
and vibration (even in norma use), preventive
maintenance prevents costly and unexpected
corrective maintenance. When neglected, any bike
becomes unreliable and actually dangerous to ride.
When properly maintained, the Yamaha XV is one
of the most reliable bikes available and will give
many miles and years of dependable, fast and sfe
riding. By maintaining a routine service schedule
as described in this chapter, costly mechanica
problems and unexpected breskdowns can be
prevented.

The procedures presented in this chapter can be
easly peformed by anyone with average
mechanical skills. Table 1 presents a factory
recommended maintenance schedule. Tables 1-6
are at the end of the chapter.

ROUTINE CHECKS

The following simple checks should be carried
out a each fud stop.

Engine Oil Level

Refer to Engine Oil Level Check under
Lubrication in this chapter.
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Genera Inspection

1. Quickly examine the engine for signs of ail or
fud leskage.

2. Check thetires for imbedded stones. Pry them out
with asmall screwdriver.

3. Make sure dl lights work.

NOTE
At least check the brake light. It can
burn out anytime. Motorists can not
stop as quickly as you and need all the
warningyou can give.

Tire Pressure

Tire pressure must be checked with the tires
cold. Correct tire pressure depends on the load you
are carrying. See Table 2.

Battery

Remove the right-hand side cover and check the
battery electrolyte level. The level must be between
the upper and lower level marks on the case
(Figure 1).

NOTE
On 1984-on models, it is necessary to
remove the battery (Figure 2) to check
theelectrolytelevel.

For complete details see Battery
Removal/Installation and Electrolyte Level Check
in this chapter.

®

Lightsand Horn

With the engine running, check the following.
1. Pull the front brake lever and check that the
brake light comes on.
2. Push the rear brake peda and check that the
brake light comes on soon &fter you have begun
depressing the pedal.
3. With the engine running, check to see that the
headlight and taillight are on.
4. Move the dimmer switch up and down between
the high and low positions and check to see that
both headlight elements are working.
5. Push the turn signa switch to the Ieft position
and the right position and check that al 4 turn
signd lights are working.
6. Push the horn button and note that the horn
blows loudly.
7. 1If the horn or any light failed to work properly,
refer to Chapter Seven.

MAINTENANCE INTERVALS

The services and intervals shown in Table 1 are
recommended by the factory. Strict adherence to
these recommendations will ensure long life from
your Yamaha. If the bike is run-in an area of high
humidity, the lubrication services must be done
more frequently to prevent possible rust damage.

For convenient maintenance of your motorcycle,
most of the services shown in Table 1 are described
in this chapter. Those procedures which require
more than minor disassembly or adjustment are
covered elsewhere in the appropriate chapter. The
Table of Contents and Index can help you locate a
particular service procedure.

TIRES AND WHEELS
Tire Pressure

Tire pressure should be checked and adjusted to
accommodate rider and luggage weight. A simple,
accurate gauge (Figure 3) can be purchased for a
fev dollars and should be carried in your
motorcycle tool kit. The appropriate tire pressures
are shown in Table 2.

NOTE

After checking and adjusting the air
pressure, make sure to reinstall the air
valve cap (Figure 4). The cap prevents
small pebbles or dirtfrom collecting in
the valve stem, allowing air leakage or
resulting in incorrect tire pressure
readings.
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Tire Inspection

Check tire tread for excessive wear, deep cuts,
imbedded objects such as stones, nails, etc. If you
find a nail in atire, mark its location with a light
crayon before pulling it out. This will help locate
the hole for repair. Refer to Chapter Eight for tire
changing and repair information.

Check locd traffic regulations concerning
minimum tread depth. Measure with a tread depth
gauge (Figure 5) or smdl ruler. Yamaha
recommends replacement when the tread depth is
5/16 in. (0.8 mm) or less. Tread depth indicators
appear across the tire when tread reaches
minimum safe depth. Replace the tire at this point.

Whed Spoke Tension

On wire whedls, tap each spoke with a wrench.
The higher the pitch of sound it makes, the tighter
the spoke. The lower the sound frequency, the
looser the spoke. A "ping” is good; a "klunk" says
the spoke is loose.

If one or more spokes are loose, tighten them as
described in Chapter Eight.

Rim Inspection

Frequently inspect the whed rims. If a rim has
been damaged it might have been knocked out of
alignment. Improper whed aignment can cause
severe vibration and result in an unsafe riding
condition. If the rim portion of an aloy whed is
damaged the whedl must be replaced as it cannot
be repaired.

BATTERY

CAUTION

If it becomes necessary to remove the
battery breather tube when performing
any of thefollowing procedures, make
sure to route the tube correctly during
installation to prevent acid from
spilling on parts. Refer to the battery
installation label fastened to one of the
sidecovers(Figure6).

Removal/Installation and
Electrolyte Level Check

The battery is the heart of the electrical system.
It should be checked and serviced as indicated
(Table 1). The maority of electricd system
troubles can be attributed to neglect of this vital
component.

In order to correctly service the eectrolyte leve
it is necessary to remove the battery from the
frame. The electrolyte level should be maintained

CHAPTER THREE




LUBRICATION, MAINTENANCE AND TUNE-UP 23

between the two marks on the battery case (Figure
1). If the electrolyte leve is low, it's agood idea to
completely remove the battery so that it can be
thoroughly cleaned, serviced, and checked.
1. Remove the right-hand side cover.
2A. 1981-1983:

a. Disconnect the negative battery cable from

the battery (A, Figure 7).

b. Disconnect the positive battery cable.

¢. Remove the top battery cover (B, Figure 7).

d. Disconnect the battery vent tube (Figure 8).

e. Lift the battery out of the battery box and
remove it.

2B. 1984-on:

a. Disconnect the negative battery cable from
the battery (A, Figure 9).

b. Disconnect the battery vent tube (B, Figure
9).

¢. Disconnect the battery hold-down strap (C,
Figure 9) and dide the battery partway out of
the box (Figure 10).

d. Disconnect the positive battery cable.

e. Remove the battery.

WARNING
Protect your eyes, skin and clothing. If
electrolyte gets into your eyes, flush
your eyes thoroughly with clean water
and get prompt medical attention.

CAUTION
Becareful not to spill battery electrolyte
on painted or polished surfaces. The
liquid is highly corrosive and will
damage thefinish. Ifit is spilled, wash
it ojfimmediately with soapy water and
thoroughly rinse with clean water.

3. Remove the caps from the battery cdls and add
distilled water. Never add electrolyte (acid) to
correct the level. Some models have been equipped
with along-life type battery that usesa single filling
plug (A, Figure 11). When filling the battery on
these models, each cedl will fill automatically. On
al models, fill only to the upper battery level mark.
4, After the level has been corrected and the
battery alowed to stand for a few minutes, check
the specific gravity of the eectrolyte in each cdl
with a hydrometer (Figure 12). On models
equipped with the longife battery, check the
specific gravity through the single fill hole (A,
Figure 11). See Battery Testing in this chapter.

5. After the battery has been refilled, recharged or
replaced, install it by reversing these removal
steps.

Tegting

Hydrometer testing is the best way to check
battery condition. Use a hydrometer with
numbered graduations from 1100 to 1300 rather
than one with color-coded bands. To use the
hydrometer, squeeze the rubber ball, insert the tip
into the cdl and release the ball. Draw enough
electrolyte to float the weighted float inside the
hydrometer. Note the number in line with the
electrolyte surface; this is the specific gravity for
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thiscdl. Returnthedectrolyteto thecdll fromwhich
itcame.

The ific gravity of the electrolyte in each
batteryspcglclI isgan éxycellent indicatl%n of that
cell's condition (Table 3). A fully charged cell
will read 1.260-1.280; a cell in good condition
reads from 1.230-1.250; anything below 1.140
is discharged.

NOTE
Secific  gravity  varies  with
temperature. For each 10° that
electrolyte temperature exceeds 80° F,
add 0.004 to reading indicated on
hydrometer. Subtract 0.004for each 10°
below80° F.

If the cdlls test in the poor range, the battery
requires recharging. The hydrometer is useful for
checking the progress of the charging operation.
Table 3 shows approximate state of charge.

Charging
WARNING
During charging, highly explosive
hydrogen gas is released from the
battery. The battery should be charged
onlyinawell-ventilated area, and open
flames and cigarettes should be kept
away. Never check the charge of the
battery by arcing across the terminals;
the resulting spark can ignite the
hydrogengas.
CAUTION
Always remove the battery from the
motor cycle before connecting charging
equipment.
A typica battery charger for motorcycles is
shown in Figure 13.
1. Connect the positive (+) charger lead to the
positive battery terminal and the negative (-)
charger lead to the negative battery terminal.
2. Remove dl vent caps from the battery, set the
charger at 12 volts and switch it on. If the output of
the charger is variable, it is best to sdect a low
sting—1 12 to 2 amps.

CAUTION
The electrolyte level must be
maintained at the upper level during
the charging cycle; check and refill as
necessary.

3. After battery has been charged for about 8
hours, turn the charger df, disconnect the leads
and check the specific gravity. It should be within
the limits specified in Table 3. Ifit is, and remains
stable for one hour, the battery is charged.

4. To ensure good eectrical contact, cables must
be clean and tight on the battery's terminals. If the

CHAPTER THREE
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cable terminals are badly corroded, even after
performing the above cleaning procedures, the
cables should be disconnected, removed from the
bike and cleaned separately with a wire brush and
abaking soda solution. After cleaning, apply a very
thin coating of petroleum jelly (Vasdine) to the
battery terminals before reattaching the cables.
After connecting the cables, apply alight coating to
the connections adso—this will delay future
corrosion.

New Battery Installation

When replacing the old battery with a new one,
be sure to charge it completely (specific gravity of
1.260-1.280) before installing it in the bike. Failure
to do so or using the battery with alow electrolyte
level will permanently damage the battery.

Battery Sensor Cleaning

Every 3,000 miles (5,000 km) the battery sensor
(B, Figure 11) on XV920J models should be
removed and cleaned of al corrosion to prevent
microcomputer system malfunction.

LUBRICATION
Refer to Figure 14 for mgjor lubrication points.
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Engine Oil Level Check

Engine ail level is checked through the inspection
window located at the bottom of the crankcase
cover on the left-hand side (Figure 15).

1. Place the bike on the centerstand. Start the engine
and let it reach normal operating temperature.

2. Stop the engine and allow the oil to settle.

3. The ail level should be between the maximum
and minimum marks on the window (Figure 15). If
necessary, remove the oil fill cap (Figure 16) and
add the recommended oil (Table 4) toraisetheoil to
the proper level. Do not overfill.

Engine Oil and Filter Change

The factory-recommended oil and filter change interva
is gedifiedin Table 1. This assumesthat the motorcycle
is operated in moderate climates. The time interva is
more important than the mileage interva because com-
bustion acids, formed by gasoline and water vapor, will
contaminate the ail even if the motorcycle is not run for
severd months. If amotorcycle is operated under dusty
conditions, the ail will get dirty more quickly and should
be changed more frequently than recommended.

Use only a detergent oil with an API classifica
tion of SE or SF. The classification is stamped on
top of the can (Figure 17). Try always to use the
same brand of oil. Use of ail additivesis not recom-
mended. Refer to Table 4 for correct viscosity of ail
to use under different temperatures.

To change the engine oil and filter you will need
the following:

a. Drain pan.

b. Funnel.

c: Can opener or pour spout.

d. Wrench or socket to remove drain plug.
e. 4 quarts of oil.

f. Qil filter element.

There are anumber of waysto discard the used oil
safely. The easiest way is to pour it from the drain
pan into a gallon plastic bleach, juice or milk con-
tainer for disposal.

NOTE

Never dispose of motor oil inthetrash,
on theground, or down a storm drain.
Many service stations accept used mo-
tor oil andwaste haulersprovide curb-
side used motor oil collection. Do not
combine other fluids with motor oil to
berecycled. Tolocatearecycler, con-
tact the American Petroleum Institute
(API) atwww.recycleail.org.

1. Place the motorcycle on the centerstand.
2. Start the engine and run it until it is at normal op-
erating temperature, then turn it off.

CHAPTER THREE
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3. Place a dnp pan under the crankcase and
remove the dram plug (Figure 18). Remove the ol
filler cap (Figure 16); this will speed up the flow of
ail

4 Allow the oil to dram for at least 15-20 minutes.

NOTE
Before removing the ail filter cover,
thoroughly clean off all dirt and oil
around it

5 To remove the oil filter, unscrew the bolts
securing the filter cover (Figure 19) to the
crankcase

CAUTION
When removing the bottom oil filter
cover bolt, make sure to completely
unscrew the bolt all the way Ifthe bolt
is pulled out, its threads may damage
theO-nng (Figure20) in the crankcase

6. Remove the cover and the filter (Figure 21).
Discard the oail filter and clean out the cover and
filter housing with cleaning solvent. Dry parts
thoroughly

7. Inspect the 0-nng in the cover (Figure 22) and
in the crankcase (Figure 20) Replace if necessary.

NOTE
Prior to installing the cover, clean off
the mating surface of the
crankcase—do not allow any dirt to
enter the oil system

8 Ingtall the new ail filter.

9 Reingall the filter cover to the crankcase and
tighten the bolts securely Install the dram plug and
gasket and tighten to 31 ft.-Ib (43 N«m).

10 Fill the crankcase with the correct viscosity
(Table 4) and quantity (Table 5) of ail.

11 Screw in the ail fill cap securely.

12 Check the engine oil pressure as described in
this chapter

13 After completing Step 12, start the engine and
dlow it to idle. Check for lesks.

14. Turn the engine off and check for correct oil
level (Figure 15), adjust if necessary.

Engine Oil Pressure Check

This procedure should be performed whenever
the engine ail is changed.
1. Slightly loosen an engine oil line union bolt at
one of the cylinders; it does not matter which line
or which cylinder See Figure 23.
2. Start the engine and alow it to idle.
3 Observe the loosened ail line union bolt Oil
should seep from the bolt within one minute of
starting the engine. If oil does not seep out after
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one minute, stop the engine and locate the
problem.

4. After completing the il pressure check, tighten
the ail line union bolt.

Front Fork Oil Change

To gain access to the fork caps, it is necessary to
partially remove the handlebar assembly. The
following procedure requires two persons.

1981-1983 XV750 (except Midnight Virago) and
1981-1982 XV920RH, RJ (chain-driven) models

1. Place the bike on the centerstand and disconnect
the negative battery cable from the battery.

2. Remove the rear view mirrors.

3. Removethefud tank as described in Chapter Six.
4. Except XV920RH and XV920RJ—Using a small
screwdriver, carefully pry the plastic emblem (A,
Figure 24) from the handlebar cover. Remove the
screw under the plastic emblem and remove the
handlebar cover (B, Figure 24).

5. Remove the handlebar clamp bolts and remove
the clamps (Figure 25). Lay the handlebar assembly
aside without disconnecting any cables.

6. Unscrew and remove the plastic cap from the top
of the fork tube.

7. Depress the valve stem (Figure 26) with a small
screwdriver to release dl air from the fork tube.

8. Loosen the top fork tube pinch bolt (Figure 26).

9. The spring seat and spring are secured in place
with awire stopper ring (Figure 27). To remove the
wire stopper ring, have an assistant depress the
spring seat (A, Figure 28) using a suitable punch or
drift. Then pry the wire stopper ring (B, Figure 28)
out of its groove in the fork with asmall screwdriver.
When the wirering is removed, release tension from
the spring seat and remove it together with the fork
spring.

10. Place a suitable drain pan under the fork and
remove the drain screw (Figure 29). Allow the fork
oil to drain for at least 5 minutes.

WARNING
Do not allow the fork oil to come in
contact with any of the brake compo-
nents.

11. With both of the bike's wheels on the ground,
have an assistant steady the bike. Then push the front
end down and allow it to return. Perform this proce-
dure until al the fork ail is expelled from the fork
tube.

12. Ingtall the drain screw (Figure 29).

CHAPTER THREE
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13. Fill the fork tube with the recommended oil (Ta-
ble4) inthe correct amount (Table 5). Slowly pump
the fork up and down to distribute the ail.

NOTE
Use a baby bottle to measure the cor-
rect amount of fork oil. Baby bottles
are incremented in fluid ounces (ft.
0z.) and cubic centimeters (cc).

14. Ingd| the fork spring and spring seet. Have an as-
sigant compress the spring seet and ingtall a new wire
stopper ring. Make sure the wire ring seats fully in its
groove in the fork tube before rel easing the spring seet.
15. Repeat Steps 6-14 for the opposite fork tube as-
sembly.

16. Ingtall the handlebar assembly and tighten the
clamp bolts securely.

NOTE
If the handlebar clamps have arrows
stamped on them, the arrows must
face toward thefront ofthe bike.

17. Fill the forks with air as described in Chapter
Eleven.

18. Install al remaining components removed dur-
ing disassembly.

19. Road test the bike, then check for oil and air
leakage.

XV700,1983 XV750 Midnight Virago, 1988-on
XV750,1983XV920,1983 Midnight Virago,
XVIOOOandXVUOO

NOTE
Late model bikes are not equipped
with drain screwto drain thefork ail.

1. Place the bike on the centerstand and disconnect
the negative battery cable from the battery.

2. Remove the rear view mirrors.

3. Removethe fud tank as described in Chapter Six.
4. Remove the handlebar clamps (A, Figure 30).
Lay the handlebar assembly aside without discon-
necting any cables.

5. On XV750MK and XV920K and MK, carefully
pry the plastic emblem (A, Figur e 24) from the han-
dlebar cover using asmall screwdriver. Remove the
screw under the plastic emblem and remove the
handlebar cover (B, Figure 24).

6. Using a small screwdriver, carefully pry the cap
(B, Figure 30) from the top of the fork tube.

7. If so equipped, remove the air valve cap and de-
press the valve stem (Figure 31) with a small
screwdriver to release dl air from the fork tube.

8. Loosen the top fork tube pinch tube bolt (A, Fig-
ure 32).
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9. On XV750MK and XV920K and MK models,
loosen the fork cap with awrench and removeit. On
al other models loosen the fork cap (B, Figure 32)
with a 17 mm Allen wrench and remove it.

NOTE
Ifa 17 mm Allen wrench is not avail-
able, use a bolt with a 17 mm head and
locking pliers as shown in Figure 33.

10. Place a suitable drain pan under the fork and
remove the drain screw (Figure 29). Allow the fork
oil to drain for at least 5 minutes.

WARNING
Do not allow the fork oil to come in
contact with any of the brake compo-
nents.

11. With both of the bike's wheels on the ground,
have an assistant steady thebike. Then pushthefront
end down and dlow it to return. Perform this proce-
dure until al the oil is expelled from the fork tube.

12. Reinstall the drain screw (Figure 29).

13. Fill the fork tube with the recommended oil
(Table 4) in the correct amount (Table 5). Slowly
pump the fork up and down to distribute the oil.

NOTE
Useababy bottleto measurethecorrect
amount of fork oil. Baby bottles are
incremented influid ounces (fl. oz.) and
cubic centimeters (cc).

14. Install the fork spring and fork cap. Tighten the
fork cap securely.

15. Repeat Steps 6-14 to change the oil in the oppo-
site fork assembly.

16. Install the handlebar assembly and tighten the
clamp bolts securely.

NOTE
If the handlebar clamps have arrows
stamped on them, the arrows mustface
toward thefront of the bike.

17. On models equipped air-adjustable forks, fill the
forkswith air as described in Chapter Eleven. Do not
exceed the maximum recommended air pressure in
the forks.

18. Ingtall al remaining components removed dur-
ing disassembly.

19. Road test the bike, then check for oil and air
leakage.
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XV920J (1982 Shaft-drive)

1. Place the bike on the centerstand and
disconnect the negative battery lead.

2. Remove the rear view mirrors.

3. Remove the fud tank as described in Chapter
Six.

4. Remove the master cylinder. See Chapter Ten.
5. Remove the center handlebar cover.

6. Remove the handlebar assembly as described in
Chapter Eight.

7. Remove the air valve cap from the left fork
tube. Use a screwdriver to depress the valve stem
and release the air pressure from both fork tubes.
See Figure 34.

8. Turn the adjuster cover (Figure 35) to the No. 1
position.

9. Loosen the fork tube cap pinch balt.

10. Remove the fork tube cap.

CAUTION
The fork tube cap is fitted with a
damper adjustment rod (Figure 36).
When handling thefork cap, makesure
not to bend or damage the rod in any
way as this will cause improper fork
operation.

11. Place adrip pan under the fork and remove the
drain screw (Figure 29). Allow the ail to drain for
at least 5 minutes.

A\ | _ Damping adjuster
=" \ Standard position

EEr e

-_' : e
}— Adjustment rod

o

WARNING
Do not allow the fork oil to come in
contact with any of the brake
components.

12. With both of the bike's whedls on the ground,
have an assistant steady the bike. Then push the
front end down and alow it to return. Perform this
procedure until al the ail is expelled from the fork
tube.

13. Ingtal the drain screw.

14. Fill the fork tube with the correct amount
(Table 5) and viscosity (Table 4) of fork ail.

NOTE
In order to measurethe correct amount
offluid, usea baby bottle. These bottles
have measurements in fluid ounces
(oz) and cubic centimeters (cc)
imprinted on the side.

15. Insert the end of the cap/rod assembly into the
semicircular hole in the top of the damper rod.
Push the fork cap down and screw the cep on.
Tighten to 22 ft.-Ib. (30 N-m).

CAUTION

Do not force the cap/rod assembly
during installation or when tightening
the cap or you may damage it. If the
cap/rod is not inserted into the top of
the damper rod correctly, the cap/rod
will protrude too far out of the fork
tube. The cap/rod is inserted into the
damper rod correctly when the cap/rod
sits on thefork tube collar.

16. Repeat Steps 8-15 for the opposite fork.

17. Fill the forks with air as described in Chapter
Eleven.

18. Ingtall and adjust the handlebar position as
described in Chapter Eight.

19. Ingtal al components that were removed.

Final Drive Oil Level Check

Fina drive gear oil must be checked when the
engine is cold. If the bike has been run, alow it to
cool down. When checking and changing the final
drive gear oil, do not dlow any dirt or foreign
matter to enter the gear case opening.

1. Place the bike on the centerstand on a leve
surface.

2. Wipe the area around the filler cap clean and
unscrew the cap (A, Figure 37).

3. Theail level should be at the bottom of the filler
cap hole.

4. If the ail leve is low, refill with the correct gear
oil specified in Table 4.

5. Install the filler cap and tighten it securely.
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Final Drive Gear Oil Change

The factory-recommended oil change interval is
specified in Table 1.

To drain the ail you will need:

a. Drain pan.

b. Funnel.

c. Adjustable wrench.

d. One quart of gear il (refer to Table 4).

Discard old ail in the same manner as outlined
under Engine Oil and Filter Changein this chapter.
1. Place the bike on the centerstand.
2. Place a drain pan under the final drive gear
housing drain plug.
3. Wipe the area around the drain plug clean of all
road dirt and remove the drain plug (B, Figure 37).
Loosen the filler cap (A, Figure 37) as this will
speed up the flow of ail.
4. Allow the ail to drain for at least 10 minutes.

WARNING
Do not allow the oil to come in contact
with any of the brake components or
drip onto therear tire.

5. Ingtall the drain plug and tighten it securely.

6. Remove thefiller cap and refill the case with the
recommended amount (Table 5) and viscosity
(Table 4) of ail.

Control Cables

The control cables should be lubricated at the
intervals specified in Table 1. At this time, they
should also be inspected for fraying, and the cable
sheath should be checked for chafing. The cables
are relatively inexpensive and should be replaced
when found to be faulty.

They can be lubricated with a cable lubricant
and a cable lubricator or with a funnel and cil. The
second method requires more time and the
complete lubrication of the entire cable is less
certain.

NOTE
The main cause of cable breakage or
cable stiffness is improper lubrication.
Maintaining the cables as described
here will assurelong servicelife.

Lubricator method

1. Disconnect the clutch (A, Figure 38) and choke
(B, Figure 38) cables from the left-hand handlebar.
Disconnect the throttle cable from the throttle grip
(Figure 39).

NOTE
Itisnecessaryto removethescrewsthat
clamp the housing together to gain
accessto thethrottle cable ends.

CHAPTER THREE

2. Attach a lubricator (Figure 40) to the cable
following the manufacturer's instructions.

3. Insert the nozzle of the lubricant can into the
Iubricator, press the button on the can and hold it
down until the lubricant begins to flow out of the
other end of the cable.

NOTE
Place a shop cloth at the end of the
cable(s) to catch all excess lubricant
that will flow out.

NOTE
Iflubricant does not flow out the end of
the cable, check the entire cable for
fraying, bending or other damage.

4. Remove the lubricator. Reconnect and adjust
the cable(s) as described in this chapter.
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Oil method

1. Disconnect the cables as descnbed under
Lubricator Method

2. Make a cone of 4iff paper and tape it to the end
of the cable sheath (Figure 41).

3. Hold the cable upright and pour a small amount
of light oil (SAE 10W-30) into the cone. Work the
cable in and out of the sheath for several minutes
to help the ail work its way down to the end of the
cable.

4. Remove the cone. Reconnect and adjust the
cable(s) as descnbed in this chapter.

Swing Arm Bearings

Repack the swing arm bearings every 10,000
miles (16,000 km) with alithium-base, waterproof
whed bearing grease Refer to Chapter Nine for
complete details.

Rear Brake Cam Lubrication

Lubricate the brake cam whenever the rear
whed is removed (if required).
1. Remove the rear whed as described in Chapter
Nine.
2. Take out the brake backing plate
3. Wipe away the old grease, being careful not to
get any on the brake shoes.
4, Spanngly apply high-temperature grease to the
camming surfaces of the camshaft, the camshaft
groove, the brake shoe pivots and the ends of the
spnngs (Figure 42). Do not get any grease on the
brake shoes.

WARNING
Use only a high-temperature brake
grease Temperatures created by
braking conditions will cause other
types ofgrease to thin and run onto the
brake shoes, causing loss of rear
brakingpower

5. Reassemble the rear whed and install it. See
Chapter Nine.

Speedometer Cable Lubrication

Lubricate the cable every year or whenever
needle operation is erratic.
1 Remove the cable from the instrument cluster
(Figure 43)
2. Pull the cable from the sheath.
3 If the grease is contaminated, thoroughly clean
oif all old grease.
4. Thoroughly coat the cable with a good grade of
multi-purpose grease and reinstall into the sheath.



34

5. Make sure the cable is correctly seated into the
drive unit.

NOTE
If the cable won't seat into the drive
unit, disconnect the sheath at its lower
connection(Figure44). Install thecable
end into the drive unit, then reconnect
the sheath.

MAINTENANCE

Maintenance intervals are listed in Table 1.

Drive Chain
(XV920RH, RJ Modes)

I ngpection/Replacement

The drive chain on these models is completely
enclosed in a gpecid housing (Figure 45).
Procedures commonly used to check drive chain
wear cannot be used on these models. Instead,
Yamaha recommends that the drive chain be
replaced every 30,000 miles (50,000 km) or
whenever abnormal noise or vibration occurs &fter
adjusting the drive chain. The drive chain should
dways be replaced when dl of the swing
arm-to-drive chain adjustment is used up. Drive
chain replacement is described in Chapter Nine.

Tengon
Check/Adjugment

The drive chain tension should be checked and
adjusted at the intervals specified in Table 1. When
performing this adjustment, keep in mind that
proper chain adjustment requires correct chain free
play and alignment.

1. Place the bike on the centerstand and shift the
transmission to NEUTRAL.

2. Remove the chain inspection cap (Figure 45)
from the chain case.

3. Referring to Figure 46, check the drive chain
tension by pushing the chain up and down. The
tension is correct if the chain link pins do not go
below or above the limit marks on the chain case.
Correct free play is 1/4-7/16 in. (7-10 mm). If
incorrect, proceed to Step 4.

4. Loosen the chain case holding bolts.

5. Remove the rear axle cotter pin. Loosen the
axle nut and the chain adjusting locknuts (Figure
47).

6. Screw the adjusters (Figure 47) either in or out
as required in equal amounts until the free play is
as specified in Step 3.

CHAPTER THREE
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CAUTION

When performing the adjustment in
Sep 6, turn the left- and right-hand
side adjusters the same amount to
maintain correct axle alignment. If
alignment is not maintained, rapid
chain and sprocket wear will result. If
alignment iscorrect but excessivechain
and/or sprocket wear is experienced,
the swing arm should be checked by a
dealer or specialist for twisting or
damage.

7. Tighten the adjuster locknuts and axle nut se-
curely. Torque the axle nut to 77 ft.-1b. (105 N.m).

NOTE
Always install a new cotter pin—never
reuse an old one.

8. Reingtal the drive chain inspection cap.
9. After adjusting the drive chain, adjust the rear
brake pedal free play as described in this chapter.

Lubrication

Because the drive chain operatesin aclosed case,
initial lubrication is provided at the factory. Itisonly
necessary to replace the drive chain lubricant under
the following circumatances:

a. Thedrive chainis replaced.

b. The drive chain caseis disassembled.

To replenish the chain lubricant, remove the
grease filler plug on the chain case and refill with the
correct quantity (Table 5) and type (Table 4) of
grease. Reinstall thefiller plug.

Disc Brake Fluid Level

On models without a computerized monitor
system, you must visually check the fluid leve in
the reservoir (Figure 48). On models with a
computerized monitor system, the brake fluid level
is automatically monitored by the system. If the
brake fluid is low, the system will warn you by
flashing the BRK light on the instrument panel.
This light will remain on during engine operation
until the brake fluid is brought to the correct level.
If the BRK light should come on, the brake fluid
level is low and should be serviced immediately.

The fluid levd in the reservoir should be
maintained above the lower leve line (Figure 48).
If necessary, correct the level by adding fresh brake
fluid. Remove the cover screws and cover and lift
the diaphragm out of the housing. Add fluid to
bring the level above the lower- level line. Reingtall
the diaphragm and cover. Tighten the cover
Crews.

WARNING
Use brake fluid clearly marked DOT 3
only and specified for disc brakes.
Others may vaporize and cause brake
failure.

CAUTION
Be careful not to spill brake fluid on
painted or plated surfaces as it will
destroy the surface. Wash immediately
with soapy water and thoroughly rinse
it off.

If the brake fluid was so low asto dlow air in the
hydraulic system, the brakes will have to be bled.
Refer to Chapter Ten.

Disc Brake Lines and Seals

Check brake lines between the master cylinder
and the brake caliper. If there is any leskage,
tighten the connections and bleed the brakes as
described in Chapter Ten. If this does not stop the
lesk or if aline is obvioudy damaged, cracked or
chafed, replace the line and sedls and bleed the
brake. Always replace the brake sedls every two
years, replace brake hoses every four years.
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Disc Brake Pad Wear

Inspect the brake pads for excessive or uneven
wear, scoring and oil or grease on the friction
surface.

If any of these conditions exist, replace the pads
as described in Chapter Ten.

NOTE
Always replace both pad sets (left and
right sides) at the same time.

XV920RH and RJ

On these models, an inspection window is
installed on the rear of each caliper housing. To
ingpect, flip the window cover open and observe
the red wear line on each pad. If the pads are worn
to the red line, they must be replaced.

AH other models

On these models, each brake pad is fitted with a
wear indicator tab (Figure 49). When the brake
pads are new, the tabs are positioned well away
from the brake disc. As the pads wesr, the tabs are
brought closer to the brake disc. When the tabs are
very close to contacting the brake disc, the brake
pads must be replaced as a set.

Disc Brake Fluid Change

Every time you remove the reservoir cap a smdl
amount of dirt and moisture enters the brake fluid.
The same thing happens if a leak occurs or any part
of the hydraulic sysem is loosened or
disconnected. Dirt can clog the system and cause
unnecessary wear. Water in the fluid vaporizes at
high temperatures, impairing the hydraulic action
and reducing brake performance.

To maintain peak braking performance, change
brake fluid every 10,000 miles (16,000 km) or two
years, whichever comes first. To change brake
fluid, follow the Bleeding the System procedure in
Chapter Ten. Continue adding new fluid to the
master cylinder and bleeding fluid out of the
cdiper(s) until the fluid leaving the cdiper(s) is
clean and free of contaminants.

WARNING
Use brake fluid clearly marked DOT 3
only. Others may vaporize and cause
brakefailure.

Front Brake Lever Adjustment

An adjuster is provided to maintain the front
brake lever free play.
1. Loosen the rubber brake lever shield (Figure 50)
and dide it awvay from the brake lever pivot.

CHAPTER THREE
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2. Loosen the adjuster locknut (Figure 51) and
turn the adjuster (Figure 51) to obtain a free play
measurement of 3/16-5/16 in. (5-8 mm). Tighten
the locknut.

NOTE
Free play is the distance the lever
travelsfrom the at-rest position to the
applied position (the point at which the
master cylinder isdepressedbythelever
adjuster).

3. Rotate the front whedl and check for brake drag.
Also operate the brake lever severa times to make
sure it returns to the at-rest position immediately
after release.

4. Reposition the rubber shield.

Rear Brake Shoe Wear

Inspect the rear brake shoes for wear by
depressing the brake peda and checking the wear
indicator on the brake hub (Figure 52). If the
indicator reaches to the wear limit, replace the
brake shoes as described in Chapter Ten.

Rear Brake Pedal Height Adjustment

The rear brake pedal height should be adjusted
at the intervals specified in Table 1 or anytime the
brake shoes are replaced.

1. Place the motorcycle on the centerstand.

2. Check to be sure the brake pedd isin the at-rest
position.

3. The correct height position below the top of the
foot peg (Figure 53) is 3/4-1 1/4in. (20-30 mm). To
adjust, proceed to Step 4.

4. Loosen the locknut and turn the adjusting bolt
to achieve the correct height. See Figure 54
(1981-1983) or Figure 55 (1984-on). Tighten the
locknut securely and adjust the free play (described
in this chapter) and brake light (described in
Chapter Seven).

Rear Brake Pedal Free Play

Adjust the brake pedal to the correct height as
described in this chapter. Then turn the adjustment
nut on the end of the brake rod (Figure 56) until
the brake peda has 3/4-1 1/4 in. (20-30 mm) free
play. Free play is the distance the peda travels
from the at-rest position to the applied position
when the pedd is depressed lightly.

Rotate the rear whedl and check for brake drag.
Also operate the pedd severa times to make sure
it returns to the at-rest position immediately after
release.

Adjust the rear brake light switch as described in
Chapter Seven.
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Clutch Adjustment

The clutch cable should be adjusted to maintain
a free play of 3/32-1/8 in. (2-3 mm).
1. At the hand lever, remove or dide back the
clutch lever shield(s). Loosen the locknut (A,
Figure 57) and rotate the adjuster (B, Figure 57) for
free play adjustment (Figure 58).

NOTE
If sufficient free play cannot be
obtained at the hand lever, additional
adjustment can be made at the clutch
mechanism adjuster as described in
Steps 2-5.

2. Completely loosen the clutch cable at the
handlebar.
3. Remove the clutch mechanism adjuster cover
(Figure 59).
NOTE
When turning the adjuster in Step 4,
slight resistance will be offered by an
O-ring installed on the adjuster. Make
sure, to turn the adjuster far enough to
contact thepushrod.

4. Loosen the adjuster locknut and turn the
adjuster clockwise until it lightly seats against the
clutch pushrod. See Figure 60.

5. Back out the adjuster 1/4 turn. Tighten the lock
nut and install the clutch mechanism cover.

CAUTION

Do not operate the clutch hand lever
until the clutch mechanism adjustment
is complete. Failure to observe this
caution could cause the balls in the
clutch  mechanism adjuster to
disengage. The adjuster would then
have to be disassembled and the
problemcorrected.

6. Readjust the clutch lever free play (see Step 1).

CHAPTER THREE
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Throttle Operation/Adjustment (1981-1987)

The throttle grip should have 10-15° rotational
play (Figure 61). Make sure there is free play in the
cable so the carburetors will be able to close
completely when the throttle is let dof. If
adjustment is necessary, loosen the cable locknut
(Figure 62) and turn the adjuster (Figure 62) in or
out to achieve the proper play. Tighten the locknut.

Check the throttle cable from grip to carburetors.
Make sure it is not kinked or chafed. Replace it if
necessary.

Make sure that the throttle grip rotates
smoothly from fully closed to fully open. Check at
center, full left and full right position of steering.

Throttle Cable Adjustment
(1988-0n)

The throttle should have 0.8-0.12 in. (2-3 mm)
of rotational play (Figure 61). Make sure there is
free play in the cables so the carburetors will be
able to close completely when the throttle is let off.
If adjustment is necessary, perform the following.
1. Remove the air cleaner as described in this
chapter.

2. Loosen the front cable locknut (A, Figure 63)
and turn the adjuster (B, Figure 63) in or out to
achieve the proper play. Tighten the locknut (A).
3. Loosen the rear cable locknut (C, Figure 63)
and turn the adjuster (D, Figure 63) in or out to
achieve the proper play. Tighten the locknut (C).
4. If the correct amount of freeplay still cannot
be achieved, loosen the cable adjuster locknut (A,
Figure 64) next to the throttle grip. Turn the
adjuster (B, Figure 64) in or out to achieve the
proper play. Tighten the locknut (A).

5. Make sure al locknuts are tightened securely.
6. Check the throttle cable(s) from grip to
carburetors. Make sureit is not kinked or chafed.
Replace it if necessary.

7. Make sure the throttle grip rotates smoothly
from fully closed to fully open. Check at center,
full left and full right position of steering.

8. Install the air cleaner as described in this
chapter.

Fud Shutoff ValvelFilter

Refer to Chapter Sx for complete details on
removal, cleaning and installation of the fud
shutoff valve.
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Fud Filter (1984-on XV1000 and XV1100)

Fuel filter replacement is described in Chapter
Six.

Fud and Vacuum Line Ingpection

Inspect the condition of the fud line and vacuum
line for cracks or deterioration; replace if
necessary. Make sure the hose clamps are in place
and holding securely.

Exhaugt System

Check for leskage at all fittings. Do not forget the
crossover pipe connections. Tighten al bolts and
nuts, replace any gaskets as necessary. Removal
and instalation procedures are described in
Chapter Six.

Air Cleane Removal/lngtallation

A clogged air cleaner can decrease the efficiency
and life of the engine. Never run the bike without
the air cleaner installed; even minute particles of
dust can cause severe internal engine wear.

The service intervals specified in Table 1 should
be followed with genera use. However, the air
cleaner should be serviced more often if the bike is
ridden in dusty areas.

1981-1983

1. Remove the left-hand side cover.

2. Remove the bolts securing the air filter housing
to the frame (Figure 65). Remove the 2 housing
bolt rods.

3. Remove the air filter housing (Figure 66).

4. Disassemble the air filter cover (A, Figure 67).

5. Remove the air filter (Figure 68).

6. Tap the element lightly to remove most of the
dirt and dust then apply compressed air to the
inside surface of the element.

7. Inspect the element and make sure it is in good
condition. Replace if necessary.

8. Clean the mside of the air box with a shop rag
and cleaning solvent. Remove any foreign matter
that may have passed through a broken cleaner
element.

9. Assamble the air filter housing assembly. When
installing the air filter housing make sure that the
rubber foam gasket (B, Figure 67) seats properly
against the frame.

10. Install dl parts previously removed.

1984-on

1. The air filter housing is shown in Figure 69.
Remove the air housing attaching bolts and
disconnect the air filter hose at the frame.

CHAPTER THREE
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2 Pull the air filter housing outward dightly and
disconnect the 2 hoses at the back of the housing
See Figure 70 and Figure 71

3 Remove the screws from the backside of the
housing and remove the chrome plate and hose
(Figure 72)

4 Remove the air filter (Figure 73)

5 Tap the eement lightly to remove most of the
dirt and dust, then apply compressed air to the
inside surface of the element

6 Inspect the element and make sure it is in good
condition Make sure the air filter seding surface
(Figure 74) is not torn Replace if necessary

7 Clean the inside of the air box with a shop rag
and cleaning solvent Remove any foreign matter
that may have passed through a broken cleaner
element

8 Assamble the air filter housing assembly When
installing the air filter housing make sure that the 2
hoses (Figure 71) are connected to the filter
housing (Figure 70)

Crankcase Breather Hose

Inspect the hose for cracks and deterioration and
make sure that the hose clamps are tight (Figure

75)

@)




42

Whed Bearings

The whed bearings should be cleaned and
repacked at the service intervals specified in Table
1. Refer to Chapter Eight and Chapter Nine for
complete service procedures.

Sarter Brushes

The starter brushes should be replaced at the
intervals specified in Table 1. Complete service
procedures are found in Chapter Seven.

Seering Play

The deering head should be checked for
looseness at the intervals specified in Table 1.
1. Prop up the motorcycle so that the front tire
clears the ground.
2. Center the front wheel. Push lightly against the
left handlebar grip to start the whed turning to the
right, then let go. The whed should continue
turning under its own momentum until the forks
hit their stop.
3. Center the whed and push lightly against the
right handlebar grip.
4. If, with alight push in either direction, the front
whed will turn dl the way to the stop, the steering
adjustment is not too tight.
5. Center the front whed and kned in front of it.
Grasp the bottom of the 2 front fork dider legs. Try
to pull the forks toward you and then try to push
them toward the engine. If no play is fdt, the
steering adjustment is not too loose.
6. If the steering adjustment is too tight or too
loose, adjust it as described in Chapter Eight.

Steering Head Bearings

The steering head bearings should be repacked
every 10,000 miles (16,000 km) as described in
Chapter Eight.

Front Sugpension Check

1. Apply the front brake and pump the fork up and
down as vigoroudly as possible. Check for smooth
operation and check for any oil leaks.

CHAPTER THREE

2. Make sure the upper (Figure 76) and lower
(Figure 77 or Figure 78) fork bridge bolts are tight.
3. On XV920J models, refer to Chapter Eight for
handlebar adjustment and service procedures. On
al other models, check the tightness of the 4 Allen
bolts (Figure 79) securing the handlebar.

4. Check that the front axle pinch bolt is tight
(Figure 80).

5. Check that the front axle nut cotter pin is in
place and that the axle nut is tight.

CAUTION
Ifany ofthe previously mentioned bolts
and nuts are loose, refer to Chapter
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Eightfor correct proceduresandtorque
specifications

Rear Suspension Check

1 Place the bike on the centerstand.

2 Push hard sideways on the rear whed to check
for sde play m the swing arm bushings or bearings.
3. Check the tightness of the upper and lower
shock absorber mounting nuts and bolts.

4. Check the tightness of the rear brake torque arm
bolts (A, Figure 81).

5. Make sure the rear axle nut is tight and the
cotter pin is still in place. See Figure 82

6. Make sure the rear axle pinch bolt (B, Figure 81)
is tight.

CAUTION
Ifany of the previously mentioned nuts
or boltsareloose, refer to Chapter Nine
for correct procedures and torque
specifications

Nuts, Bolts and Other Fasteners

Constant vibration can loosen many fagteners on
a motorcycle. Check the tightness of dl fasteners,
especidly those on:

a. Engine mounting hardware.

b. Engine crankcase covers.

¢. Handlebar and front forks.

d. Gearshift lever.

e. Sprocket bolts and nuts (if so equipped).

f. Final drive bolts and nuts (if so equipped).

g. Brake peda and lever,

h. Exhaust system.

I. Lighting equipment.

TUNE-UP

A complete tune-up restores performance and
power that is lost due to norma wear and
deterioration of engine parts Because engine wear
occurs over a combined period of time and
mileage, the engine tune-up should be performed
at the intervals specified in Table 1. More frequent
tune-ups may be required if the bike is used
primarily in stop-and-go treffic.

Table 6 summarizes tune-up specifications.

Before starting a tune-up procedure, make sure
to first have al new parts on hand.

Because different systems in an engine interact,
the procedures should be done in the following
order.




a. Clean or replace the air cleaner element.

b. Adjust valve clearance.

¢. Check engine compression.

d. Check or replace the spark plugs.

e. Check the ignition timing.

f. Synchronize carburetors and set idle speed.

To perform a tune-up on your Yamaha, you will
need the fallowing tools:
Spark plug wrench.
Socket wrench and assorted sockets.
Hat feder gauge.
Compression gauge.
Spark plug wire feder gauge and gapper tool.
Ignition timing light.
Carburetor synchronization tool
manifold vacuum).

Q@Poeo o
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6. Rotate the engine by turning the crankshaft
clockwise. Use a socket on the nut located on the
left-hand end of the crankshaft (Figure 86).
Continue to rotate the crankshaft until the "T"
mark for the rear cylinder (Figure 87) is aigned
with the crankcase cover stationary pointer as
viewed through the window in the crankcase cover.
7. Remove the intake and exhaust valve covers for
both cylinders. See Figure 88.

8. Check that there is free play at both the intake
and exhaust valve rocker arms for the rear
cylinder. See Figure 89. If not, rotate the crankshaft
360°; recheck for free play a both rear cylinder
rocker arms.
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FLYWHEEL TIMING MARKS

j TDC FOR REAR CYLINDER

A

FIRING RANGE FOR REAR CYLINDER

f/@—s

-~

TDC FOR FRONT CYLINDER

Compression Test

At every tune-up, check cylinder compression.
Record the results and compare them at the next
check. A running record will show trendsin deterio-
ration so that corrective action can be taken before
complete failure.

The results, when properly interpreted, can
indicate general cylinder, piston ring and valve
condition.
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NOTE
The valves must beproperly adjusted
beforeperforming a compression test.

1. Warm the engine to normal operating tempera-
ture. Ensure that the choke and throttle valves are
completely open.

2. Remove the spark plugs.

3. Connect the compression tester to one cylinder
following manufacturer's instructions (Figure 91).

4. Have an assistant crank the engine over until
there is no further rise in pressure.

5. Remove the tester and record the reading.

6. Repeat Steps 3-5 for the other cylinder.

7. When interpreting the results, actual readings
are not as important as the difference between the
readings. Standard compression pressure, is Speci-
fied in Table 6. Pressure should not vary from cyl-
inder to cylinder by more than 14 psi (1 kg/cm?).
Greater difference indicate worn or broken rings,
leaky or sticky valves, blown head gasket or a com-
pression of all.

If the compression readings do not differ between
cylinders by more than 10%, the rings and valves
are in good condition.

Ifalow reading (10% or more) is obtained on one
of the cylinders, it indicates valve or ring trouble.
To determine which, pour about a teaspoon of en-
gine oil through the spark plug hold onto the top of
the piston. Turn the engine over once to distribute
the ail, then take another compression test and re-
cord the reading. If the compression increases, the
valves are good but the rings are defective on that
cylinder. If compression does not increase, the
valves require servicing. A valve could be hanging
open but not burned or apiece of carbon could be on
avalve seat.

NOTE
If the compression is low, the egine
cannot be tuned to maximum perfor-
mance. The engine should be disas-
sembled and inspected.

Spark Plug Selection

Spark plugs are available in varous heat ranges
that are hotter or colder than the spark plugs origi-
nally installed at the factory.

Select plugs in aheat range designed for the loads
and temperature conditions under which the engine
will operate. Using incorrect heat ranges can cause
piston seizure, scored cylinder walls or damaged
piston crowns.

CHAPTER THREE

In general, use a hotter plug for low speeds, low
loads and low temperatures. Use a colder plug for
high speeds, high engine loads and high
temperatures.

NOTE
In areas where seasonal temperature
variations are great,

the factory
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recommends a "two-plug system'—a
coldplugfor hard summer riding and a
hot plugfor slower winter operation.

The reach (length) of a plug is also important. A
longer than normal plug could interfere with the
valves and pistons causing permanent and severe
damage (Figure 92). The standard spark plugs are
listed in Table 6.

Foark Plug Removal/Cleaning

1. Grasp the spark plug leads (Figure 85) as near to
the plug as possible and pull them off the plugs.

2. Blow away any dirt that has accumulated in the
spark plug wells.

CAUTION
The dirt could fall into the cylinders
when the plugs are removed, causing
serious engine damage.

3. Remove the spark plug with a spark plug
wrench.

NOTE
If plugs are difficult to remove, apply
penetrating oil such as WD-40 or Lig-
uid Wrench around base of plugs and
let it soak in about 10-20 minutes.

4. Inspect spark plug carefully. Look for plugswith
broken center porcelain, excessively eroded elec-
trodes and excessive carbon or oil fouling. Replace
such plugs.

5. If you use a sand-blast type device to clean old
plugs be very careful. While this tyep of cleaning
does a throrough job, the plug must be perfectly
clean of dl abrasive cleaning material when done. If
not, it is possible for the cleaning materia to fdl
into the engine during operation and cause pis-
ton-to-cylinder damage.

Spark Plug Gapping and Installing

New plugs should be carefully gapped to ensure a
reliable consistent spark, you msut use a special
spark plug gapping tool with a wij.e gauge.

1. Remove the new plugs from the box. Do not in-
stall the termina nuts that are loose in each box
(Figure 93); they are not used.

2. Insert a wire gauge between the center and the
side electrode of each plug (Figure 94). The correct
gap is found in Table 6. If the gap is correct, you
will fed adlight drag asyou pull the wirethrough. If
there is no drag or the guage won't pass through,
bend the side electrode with the gapping tool (Fig-
ure 95) to set the proper gap.

3. Put a small amount of anti-seize compound on
the threads of each spark plug.

4. Screw each spark plug by hand until it seats.
Very little effort is required. If force is necessary,
you have the plug cross-threaded; unscrew it and try

again.

NOTE

Ifa sparkplug is difficult to install, the
cylinder head threads may be dirty or
dlightlydmaaged. Tocleanthethreads,
apply grease to the threads ofa spark
plugtap (Figure 96) andscrewitcare-
fully into the cylinder head. Turn the
tap slowly until it is completely in-
stalled. Ifthe tap connect be installed,
the threads are severly damaged and
thehead must be repaired by a special-
ist or replaced.
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5. Tighten the spark plugs to a torque of 14 ft.Ib.
(20 N«m). If you don't have a torque wrench,
tighten an additional 1/4 to 1/2 turn after the gasket
has made contact with the head. If you are reinstall-
ing old, regapped plugs and are reusing the old gas-
ket, only tighten an additional 1/4 turn.

NOTE
Do not overtighten. Besides making
theplug difficult to remove, the exces-
sive torque will squash the gasket and
destroy its sealing ability

6. Install each spark plug wire. Make sureit goesto
the correct spark plug.

Reading Spark Plugs

Much information about engine and spark plug
performance can be determined by careful exami-
nation of the spark plugs. This information is more
valid after performing the following steps.

1. Ride the bike a short distance at full throttle in
any gear.

2. Turn off the kill switch before closing the throt-
tle and simultaneously pull in the clutch. Coast and
brake to a stop. Do not downshift transmission with
the engine not running.

3. Remove spark plugs and examine them. Com-
pare them to Figure 97.

a. Ifthe electrodes are white or burned, the plug
istoo hot and should be replaced with a colder
one.

b. A too-cold plug will have sooty deposits
ranging in color from dark brown to black.
Replace with a hotter plug and check for
too-rich carburetion or evidence of ail
blow-by at the piston rings.

c. If either plug is found unsatisfactory, replace
them both.

Ignition Timing

Timing is set at the factory on al models and is
not adjustable (the base plate screws have no dots
for adjustment). The following procedure is used to
check ignition timing only.

Itis only necessary to check the timing on the rear
cylinder. Ifitis found correct, the front cylinder will
automatically be correct.

NOTE
Before starting thisprocedure, check
all electrical connections related to
the ignition system. Make sure all
connections are tight and free of cor-
rosion and that all ground connec-
tions are tight.

CHAPTER THREE

1. Place the bike on the centerstand.

2. Remove the timing cover (Figure 83).

3. Connect a portable tachometer following the
manufacturer's instructions. The bike's tach is not
accurate enough in the low rpm range for this ad-
justment.

4. Connect atiming light to the rear cylinder fol-
lowing the manufacturer's instructions.

CAUTION

When attaching the timing light to the
spark plug wire, do not puncture the
wire or cap with the timing light
probe. Thiswould cause either exces-
sive wire resistance or high-voltage
leakage to ground. In either case, en-
gine misfiring would result.

5. Start the engine and let it warm up to normal op-
erating temperature. Bring the engine speed to
950-1,500 rpm and aim the timing light at the marks
on the timing plate (Figure 98).

6. The stationary pointer should align with the " F"
mark on thetiming plate (Figure 87). Ifnot, remove
the alternator cover as described in Chapter Seven
and check the pick-up (A, Figure 99) and stator (B,
Figure 99) assembly screws for tightness. If these
are tight, refer to Chapter Seven for ignition system
troubleshooting. Ignition timing cannot be adjusted
on these models.

Carburetor Idle Mixture

Idle mixtureis preset at the factory and it is not to
be reset.
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GAP BRIDGED

« |dentified by deposit buildup clos-
ing gap between electrodes

« Caused by oil or carbon fouling. If
deposits are not excessive, the plug
can be cleaned.

NORMAL

« |dentified by light tan or gray
deposits on the firing tip.

 Can be cleaned.

LEAD FOULED
CARBON FOULED
« ldentified by black, dry fluffy car-
bon deposits on insulator tips, ex-
posed shell surfaces and electrodes.
« Caused by too cold a plug, weak
ignition, dirty air cleaner, too rich
a fuel mixture, or excessive idling.
Can be cleaned.

Can be cleaned.

OVERHEATING

FUSED SPOT DEPOSIT
« |dentified by melted or spotty de-
posits resembling bubbles or blisters.
« Caused by sudden acceleration.
Can be cleaned.

appearance of electrodes.
Caused by engine overheating,

timing. Replace the plug.

SPARK PLUG CONDITION

« |dentified by dark gray, black,
yellow, or tan deposits or a fused
glazed coating on the insulator tip.

¢ Caused by highly leaded gasoline

« |dentified by a white or light gray
insulator with small black or gray
brown spots and with bluish-burnt

wrong type of fuel, loose spark plugs,
too hot a plug, or incorrect ignition

OIL FOULED

« Identified by wet black deposits on
the insulator shell bore or electrodes.

« Caused by excessive oil entering
combustion chamber through worn
rings and pistons, excessive clearance
between valve guides and stems, or
worn or loose bearings. Can be
cleaned. If engine is not repaired,
use a hotter plug.

WORN

« |dentified by severely eroded or
worn electrodes.

« Caused by normal wear. Should
be replaced.

PREIGNITION

« |dentified by melted electrodes and
possibly blistered insulator. Metallic
deposits on insulator indicate engine
damage.

« Caused by wrong type of fuel, in-
correct ignition timing or advance, too
hot a plug, burned valves, or engine
overheating. Replace the plug.



50

Carburetor Synchronization (1981-1987)

A vacuum gauge must be used to synchronize
the carburetors.

NOTE
Prior to synchronizing the carburetors,
the ignition timing must be checked
and the valve clearance properly
adjusted.

1. Place the bike on the centerstand. Start the
engine and let it reach norma operating
temperature. Then turn it of.

2. Remove the sedt.

% Remove the fud tank as described in Chapter

X.

4A. 1981-1983:

a. Loosen the ventilation pipe-to-small air filter
clamps as shown in A, Figure 100.

b. Disconnect the rear cylinder vacuum line at
the intake manifold (B, Figure 100). Connect
one vacuum gauge line at this connection.

c. The front cylinder has two vacuum lines.
Disconnect the smaller diameter line (Figure
101); connect the vacuum gauge line at this
point. Leave the larger vacuum line
connected.

4B. 1984-on XV700:

a Disconnect the small diameter hose at the
front carburetor joint.

b. Disconnect the rubber cap from the rear
carburetor joint.

¢. Connect the vacuum gauge to the front and
rear carburetor joints.

4C. 1984-on XV1000 and XV1100:

a Remove the mixture control valve cover
(Figure 102).

b. Disconnect the vacuum hose at the mixture
control valve (A, Figure 103).

c. Disconnect the rubber cap from the rear
carburetor joint (B, Figure 103).

d. Connect the vacuum gauge to the mixture
control valve and rear carburetor joint
connections.

5. Place the fud tank back onto the frame and
reconnect the fud lines. Raise the rear of the tank
dightly to gan access to the carburetor
synchronizing screw.

6. Turn the fud petcock lever to the PRI position.
On XV1000 and XV1100 models, no petcock is
used. The fud valve is dectrically operated during
engine operation.

7. Start the engine and alow it to warm up. Idle
the engine at 950-1,050 rpm.

CHAPTER THREE

8. The carburetors are synchronized if they have
the same gauge readings. If not, use a carburetor
adjusting wrench with a screwdriver tip to turn the
synchronizing screw (Figure 104) until the gauge
readings are the same.

NOTE
Figure104isshownwiththecarburetor
assembly removedfor clarity only.

9. Remove the fud tank and reconnect all vacuum
lines. Reinstall adl parts previously removed.
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Carburetor Synchronization
(1988-0n)

A vacuum gauge must be used to synchronize
the carburetors.

NOTE
Prior to synchronizing the carburetors,
the ignition timing must be checked
and the valve clearance properly
adjusted.

1. Place the bike on the centerstand. Start the
engine and let it reach normal operating

temperature. Then turn it off.

2. Remove the seat.

3. Remove the fuel tank as described in Chapter
Six.

4. Remove the frame left-hand side cover.

5. Remove the air filter as described in this
chapter.

6. Disconnect the small diameter hose at the front
carburetor joint.

7. Disconnect the rubber cap from the rear
carburetor joint.

8. Connect the vacuum gauge to the front and rear
carburetor joints.

9. Place the fud tank back on the frame and
reconnect the fud lines. Raise the rear of the tank
slightly to gain access to the carburetor
synchronizing screw.

10. Restart the engine and again allow it to warm
up. ldle the engine at 950-1,050 rpm.

11. The carburetors are synchronized if they have
the same gauge readings. If not, use an offset
screwdriver and turn the carburetor synchronizing
screw (Figure 105) until the gauge readings are the
same.

12. Remove the vacuum gauge lines and remove
the fud tank.

13. Reconnect al items disconnected.

14. Reinstall all parts previously removed.

Carburetor Idle Speed Adjustment

Before starting this adjustment, the air cleaner
must be clean, the carburetors must be
synchronized and the engine must have adequate
compression (see Compression Test in this
chapter). Otherwise this procedure cannot be done
properly.
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1. Attach a portable tachometer following the
manufacturer's instructions.

NOTE
The bike's tachometer is not accurate
enough in the low rpm rangefor this
adjustment.

2. Start the engine and let it warm up to normal
operating temperature.

CHAPTER THREE

3. Settheidle speed (Table 6) by turning the front
cylinder's carburetor throttle stop screw in or out
to achieve the proper idle speed. Refer to Figure
106 for 1981-1987 models or Figure 107 for 1988
on models.
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Table 1 MAINTENANCE SCHEDULE*

Initial 600 miles » Change engine oil and filter
(1,000 km) or 1 month » Check front and rear brake free play;
adjust if required
» Check front brake pad and rear brake shoe
thickness; replace if required
« Adjust clutch free play
Lubricate all control cables
» Check drive chain tension and adjust
if necessary**
« Change final gear oil***

.

Initial 3,000 miles » Check, clean and regap spark plugs
(5,000 km) or 7 months

Initial 3,000 miles Check exhaust system mounting bolts and gasket
(5,000 km) or 6 months; Check carburetor synchronization;

then every 2,500 miles adjust if required

(4,000 km) or 6 months * Check engine idle speed; adjust if required
Change engine oil and filter

Check front and rear brake free play;

adjust if required

» Check front brake pad and rear brake shoe
thickness; replace if required

Adjust clutch free play

Lubricate all control cables

Lubricate clutch and brake lever pivot points
Lubricate brake and shift lever pivot points
Lubricate centerstand and side stand pivot points
Check steering stem bearings for looseness; ¢
adjust if required

Check front and rear wheel bearings for smooth
rotation; replace if required

» Check battery fluid level and specific gravity

.

.

.

.

e o o o o o o o

Initial 3,000 miles

.

Check and adjust valve clearance

(5,000 km) or 7 months; * Check crankcase ventilation hose for cracks
then every 5,000 miles or damage; replace if required
(8,000 km) or 12 months * Check fuel line and vacuum hoses for cracks

or damage; replace if required

Clean air filter (replace if damaged)
Check drive chain tension and adjust
if necessary* *

Change final gear oil***

.

.

.

Initial 8,000 miles * Replace spark plugs
(13,000 km) or 18 months;

then every 7,500 miles

(12,000 km) or 18 months

Initial 8,000 miles * Replace alternator brushes
(13,000 km) or 18 months;

then every 10,000 miles

(16,000 km) or 24 months

Every 10,000 miles * Repack steering stem ball bearing grease
(16,000 km) or 24 months

* This Yamaha factory maintenance schedule should be used as a guide to general maintenance and
lubrication intervals. Harder than normal use and exposure to mud, water, sand, high humidity, etc.,
will dictate more frequent attention to most maintenance items.

** Chain drive models only.

** Shaft drive models only.
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Table 2 TIRE INFLATION PRESSURE (COLD)
XV700, XV750, XV1000 XV920
XV1000, XV1100
Load psi (kg/cm?) psi (kg/cm?)

Up to 198 Ib. (90 kg)
Front
Rear

198-353 Ib. (90-160 kg)
Front
Rear

353-529 ib. (160-240 kg)
Front
Rear

198-470 Ib. (90-213 kg)
Front
Rear

High-speed riding
Front
Rear

26 psi (1.8) 26 (1.8)
28 (2.0) 28 (2.0)
28 (2.0)
32 (2.3)
28 (2.0)
40 (2.8)
— 28 (2.0)
— 32 (2.3)
32 (2.3) 28 (2.0)
36 (2.5) 32 (2.3)

Table 3 BATTERY STATE OF CHARGE

Specific gravity

State of charge

1.110-1.130 Discharged
1.140-1.160 Almost discharged
1.170-1.190 One-quarter charged
1.200-1.220 One-half charged
1.230-1.250 Three-quarters charged
1.260-1.280 Fully charged

Table 4 RECOMMENDED LUBRICANTS

Engine oil

40° F and above

40° F and below
Brake fluid
Battery refilling
Fork oil

Fuel
All weather

Above 40° F
Below 40° F

Cables and pivot points

Drive chain (if so equipped)

Final gear oil (if so equipped)

SAE20W/40, SE-SF
SAE10W/30, SE-SF
DOT 3 or DOT 4
Distilled water
SAE 10

Yamaha chain and cable lube or

SAE 10W/30 motor oil

Regular

SAE 80W/90, GL4
SAE 90, GL4
SAE 80, GL4

Shell Alvania 1 or lithium-base EP2 grease
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Table 5 APPROXIMATE REFILL CAPACITIES

Engine oil
With oil filter change
With out oil filter change
Engine rebuild

Front forks

XV700 (1984-1985)
XV700 (1986-1987), XV750 (1988-0n)
XV750 (1981-1983)
XV750 (1988-0n)
XV920 (1981-1982 chain drive)
XV920 (1982-1983 shaft drive)
XV1000, XV1100

Final drive case (if so equipped)

3.3 gts. (3,100 CO)
3.2 gts. (3,000 cc)
3.8 gts. (3,600 cc)

13.2 0z. (389 cc)
13.4 0z. (396 cc)
9.4 0z. (278 cc)

13.4 0z. (396 CO)
8.9 0z. (264 cc)

10.2 oz. (303 cc)
12.60z. (372 cc)
0.21 qt. (200 cc)

Table 6 TUNE*UP SPECIFICATIONS

Ignition timing
Valve clearance (cold)
1981-1983
Intake
Exhaust
1984-on
Intake
Exhaust
Spark plug
Type
Gap
Tightening torque
Idle speed
Compression pressure (cold @ sea level)
Standard
Minimum
Maximum
Maximum difference between cylinders

Fixed

0.004 in. (0.10 mm)
0.006 in. (0.15 mm)

0.003-0.004 in. (0.07-0.10 mm)
0.005-0.006 in. (0.12-0.15 mm)

NGK BP7ES

0.028-0.032 in. (0.7-0.8 mm)
14.5ft.-Ib. (20NTH)
950-1,050 rpm

156psi(11 kg/cm*)
128 psi (9 kg/cm2)

171 psi (12 kg/cm*)
14 psi (1.0 kg/cm¥)
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ENGINE

The engine used on al models is a V-twin
air-cooled, 4-stroke design. The cylinders are offset
(to improve rear cylinder cooling) and set at a 75°
angle; the cylinders fire on aternate crankshaft
rotations. Each cylinder is equipped with a single
camshaft and 2 valves. The crankshaft is supported
by 2 main bearings in the vertically split crankcase.

Both engine and transmission share a common
case and the same wet-sump oil supply. The clutch
is a wet-plate type located inside the right
crankcase cover. Refer to Chapter Five for clutch
and transmission service procedures.

This chapter provides complete procedures
information for disassembly, removal, inspection,
sarvice and reassembly of the engine. Service
procedures for dl models are virtually the same.
Where differences occur, they are identified.

Table 1 and Table 2 provide complete engine
specifications. Table 3 lists engine tightening
torques for dl models.

Tables 1-5 are located at the end of this chapter.

Before starting any work, read the service hints
in Chapter One. You will do a better job with this
information fresh in your mind.

ENGINE PRINCIPLES

Figure 1 explains how the engine works. This
will be hepful when troubleshooting or repairing
the engine.

SERVICING ENGINE IN FRAME

Many components can be serviced while the
engine is mounted in the frame:

a Gearshift mechanism.

b. Clutch.

c. Carburetors.

d. Starter motor and gears.

e. Alternator and electrical systems.

f. Oil pump.

ENGINE REMOVAL/INSTALLATION

1. Place the motorcycle on its centerstand.
Remove the left- and right-hand side covers and
accessories such as fairings and crash bars.

2. Remove the battery from the frame as
described in Chapter Three.

3. Remove the fud tank as described in Chapter
Six.

4. Drain the engine il as described in Chapter
Three.

5. Disconnect the spark plug wires.
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®

Carburetor

INTAKE
Intake valve opens
as piston begins
downward, drawing
air/ffuel mixture into
the cylinder, through
the valve.

EXHAUST

Exhaust valve

opens as piston

|| rises in cylinder,
pushing spent

| gases out through

|| the valve.

FOUR-STROKE OPERATING PRINCIPLES

COMPRESSION
Intake valve closes
and piston rises
in cylinder,
compressing
air/fuel mixture.

POWER
Spark plug
ignites
compressed
mixture, driving
piston downward.
Force is applied
to crankshaft
causing it to
rotate.
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6. Remove the air filter assembly bolts and
remove the air filter assembly. See Figure 2
(1981-1983) or Figure 3 (1984-0n).

7. Remove the exhaust sysem as described in
Chapter Six.

8. Loosen the clutch cable at the hand grip. Then
remove the clutch adjuster cover (Figure 4) and
disconnect the clutch cable (Figure 5).

9. Disconnect the carburetor assembly as
described in Chapter Six.

10. Disconnect the crankcase breather hose.

11. On 1984 and later models, remove the mixture
control valve case (Figure 6).

12. Disconnect the adlternator wiring a the
electrical connector.

13. Remove the clutch assembly as described in
Chapter Five.

14. Remove the shift lever and the left-hand rear
crankcase cover.

15. Remove the gearshift mechanism as described
in Chapter Five.

16. Remove the starter motor idler gears and shaft
as described in this chapter. Then remove the
starter motor attachment bolts and pull the starter
motor out of the crankcase.

17. Remove the balt attaching the ground wire to
the engine. Position the wire back and out of the
way.

18. Remove the aternator assembly as described
in Chapter Seven.

NOTE
When performing Sep 19A, have an
assistant apply the rear brake to keep
the shaft from turning.

19A. Shaft-drive models: Pull back the rubber boot
and remove the bolts (Figure 7) securing the drive
shaft coupling.

19B. Chain-drive models: Disconnect and remove
the drive chain as described in Chapter Nine.

CHAPTER FOUR
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20. Examine the engine to make sure everything
has been disconnected and positioned out of the
way.

21. Place wooden blocks (Figure 8) under the
crankcase to support the engine once the mounting
bolts are removed.

22. Loosen, but do not remove, dl engine
mounting bolts and nuts.

23. Remove the front engine mount bolts, nuts
and brackets (Figure 9).

NOTE
Rubber dampers are used on some
engine mounts. Note their position for
reassembly.

24. Withdraw the rear engine mount through bolt
(Figure 10).

25. Have an assistant help you dide the engine
forward (Figure 11) and remove it.

26. While the engine is removed for service, check
al of the frame engine mounts for cracks or other
damage. If any cracks are detected, take the chassis
assembly to a dealer or frame specialist for further
examination.

27. Ingtall by reversing the removal steps; note the
following.

28. After the engine is positioned correctly, install
the rear through-bolt (Figure 10). Install the upper
front bolts, plates and nuts. Start the nuts but do
not tighten.

30. On shéft-drive models, install 4 new drive
shaft bolts and tighten them evenly in two stages to
specifications (Table 4). Reattach the rubber boot.
31. Tighten the front and rear top motor mount
bolts to specifications (Table 5).

32. Fill the crankcase with the recommended type
and quantity of engine oil. Refer to Chapter Three.
33. Start the engine and check for leaks.



CYLINDER HEADS
AND CAMSHAFTS
This section describes removal, inspection and
installation procedures for the cylinder head and
camshaft components. Vaves and vave
components are described under a separate
heading.

Removal

1. Remove the engine from the frame as described
in this chapter.

2A. Rear cylinder: Rotate the engine by turning the
crankshaft clockwise. Use asocket onthenut located
on the left-hand end of the crankshaft until the "T"
mark for the rear cylinder (Figure 87, Chapter
Three) isaligned withthe crankcase cover stationary
pointer as viewed through the window in the crank-
Case cove.

2B. Front cylinder. Turn the crankshaft
approximately 285° clockwise to aign the flywhed
"1" mark with the stationary pointer.

NOTE
Do not remove the rotor from the
left-hand side ofthe engine (Figure 12)
as it will he used during camshaft
installation.
3. Remove the bolts secunng the cam chain
tensioner (Figure 13) and remove the tensioner.

CHAPTER FOUR
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4 Disconnect the oil delivery lines (Figure 14) at
both cylinders Store the ail lines in a sife place to
prevent damage

5 Remove the valve adjustment cover and loosen
the valve adjustment nuts (A, Figure 15)

6 Remove the cam sprocket covers (B, Figure 15)
7 Remove the camshaft sprocket bolt (A, Figure
16)

8 Remove the oil beffle plate (at the rear cylinder
only) See B, Figure 16

9 Attach alength of safety wire to the cam chan
then let the chain drop

NOTE
Before removing the cam sprocket in

Sep 10, note the position of the dowel
pin between the camshaft and and cam

sprocket Remove the camshaft
sprocket carefully so that the dowel pin
does not pull out of the camshaft and
fall into the crankcase cavity

10 Remove the camshaft sprocket (Figure 17) by
pulling it off the camshaft Remove the camshaft
dowe pin

11 Loosen dl cylinder head nuts (Figure 18) 12
turn in the sequence shown in Figure 19 After all
the nuts have been loosened, remove the nuts and
washers

12 Remove the rear frame engine mounts (Figure
20) from the rear cylinder head

13 Loosen the head by tapping around the
penmeter with a rubber or plastic malet

CAUTION
Remember, the cooling fins arefragile
and may be damaged if tapped on too
hard Never use a metal hammer

14 Remove the cylinder head (Figure 21) by
pulling straight up and off the cylinder studs Place
a clean shop rag into the cam chain opening in the
cylinder to prevent the entry of foreign matter




62

NOTE

After removingthecylinder head, check
the top and bottom mating surfacesfor
any indications of leakage. Also check
the head and base gasketsfor signs of
leakage. A blown gasket could indicate
possiblecylinder head warpageor other
damage.

NOTE
Do not remove the rubber sleevesfrom
thefront cylinder studs (Figure 22).

15. See Figure 23. Remove the bolt (A) securing
the retaining plate (B) in the cylinder head and
remove the plate. Then remove the bushing
(Figure 24) and camshaft (Figure 25).

16. Repesat Steps 2-15 for the opposite cylinder head.

Camshaft Inspection

1. Check the inside and outside camshaft bushing
surfaces for pitting or chatter marks (Figure 26).
Replace if required. If the camshaft bushing is
severely worn, check the cylinder head for wear
where the bushing rides. The surface should be
smooth with no visible wear marks. Replace the
cylinder head if this surface is worn.

2. Check cam lobes (Figure 27) for wear. The lobes
should not be scored and the edges should be
square. Sight damage may be removed with a
slicon carbide oilstone. Use No. 100-120 grit
initially, then polish with a No. 280-320 grrit.

3. BEven if the cam lobe surfaces appear
satisfactory, with no visible signs of wear, they
must be measured with a micrometer as shown in
Figure 28. Replace the shaft(s) if worn beyond the
service limit (measurements less than those given
in Table 1 or Table 2).

4. Place the camshaft on a st of V-blocks and
check its runout with a dia indicator. Replace the
camshaft if runout exceeds specifications in Table
1 or Table 2.

5. Inspect the camshaft sprockets (A, Figure 29) and
camshaft drive sprockets (B, Figure 29) for wesr;
replace if necessary.

CHAPTER FOUR
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Cylinder Head Inspection

1. Remove dl traces of gasket from head and
cylinder mating surfaces. Do not scratch the gasket
surface.

2. Without removing valves, remove dl carbon
deposits from the combustion chambers (Figure
30) with awire brush. A blunt screwdriver or chisel
may be used if care is taken not to damage the
head, valves and spark plug threads.

CAUTION
Ifthe combustion chambersarecleaned
while the valves are removed, make
sure to keep the scraper or wire brush
away from the valve seats to prevent
damaging the seat surfaces A damaged
or evendlightly scratched valveseat will
causepoor valveseating.

3. Examine the spark plug threads in the cylinder
head for damage. If damage is minor or if the
threads are dirty or cogged with carbon, use a
spark plug thread tap (Figure 31) to clean the
threads following the manufacturer's instructions
If thread damage is severe, refer further service to a
dedler or competent machine shop.

4, After dl carbon is removed from combustion
chamber and valve ports and the spark plug thread
holes are repaired, clean the entire head in solvent.
5. Clean away all carbon on the piston crowns Do
not remove the carbon ridge at the top of the
cylinder bore.

6. Check for cracks in the combustion chamber
and exhaust ports. A cracked head must be
replaced.

7. After the head has been thoroughly cleaned,
place a dtraightedge across the gasket surface at
severd points (Figure 32). Measure warp by
inserting a feder gauge between the straightedge
and cylinder head at each location. Maximum
dlowable warpage is 0.010 in. (0.25 mm). If
warpage exceeds this limit, the cylinder head must
be replaced.

1. Straightedge
2. Feeler gauge
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8 Inspect the valves and valve guides as descnbed
in this chapter

Ingtallation

1 Loosen the valve adjusters (Figure 33).

2 Apply engine assembly oil to dl camshaft
beanng surfaces (Figure 34) and carefully install
the ghaft into the cylinder head so that the pin on
the end of the camshaft aligns with the cylinder
head timing mark (Figure 35)

3 Apply assembly oil to the camshaft bushing
surfaces and install it in the cylinder head so that
the cut-out portion in the front of the bushing is
flush with the cylinder See Figure 24

4. Install the bushing retaining plate (B, Figure 23) e

and bolt (A, Figure 23) Tightenthebolt to 14 ft.-lb e g

(20N.m). ® O

5 Install anew head gasket. ' % ™ Cylinder head
6 Slide the safety wire attached to the cam chain
up through the cylinder head chain cavity and
install the cylinder head

NOTE
Make sure the front cam chain is
secured in the cylinder head cam chain
guideslot

7 Make sure the rubber covers are installed on the

front cylinder head studs (Figure 22). Lightly oil all
cylinder head stud threads

8. Install the engine mount brackets on the rear
cylinder head (Figure 20).

9 Ingtall the cylinder head nuts and bolts. The
taller nutsfit onto the front cylinder head studs; the
shorter nuts fit on the rear cylinder head studs. See
Figure 36 (front) and Figure 37 (rear).

10 Tighten al nuts and bolts in the sequence
shown in Figure 19 to the specifications in Table 3
11. Repeat Steps 1-10 for the opposite cylinder.

NOTE
Seps 12-17 describe camshaft timing
proceduresfor therear cylinder Pull up
on the rear cylinder cam chain when
performing Sep 12 to prevent it from

binding the timing gears :
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12. Remove the rotor timing covers. Turn the
crankshaft clockwise with a socket on the rotor nut
(Figure 38) to dign the "T" mark on the flywhedl
with the stationary pointer (Figure 39). The rear
cylinder is now at TDC (top dead center).

13. Lift up on the cam chain and engage the cam
chain sprocket with the chain. There should be no
dack in the front run of the chain. If there is,
reposition the sprocket in the cam chain. Then lift
up the sprocket and chain and place the sprocket
onto the end of the camshaft so that the sprocket
hole fits onto the pin in the end of the camshaft. At
this point, the timing mark on the cylinder head
should be aigned with the hole in the camshaft
sprocket. See Figure 40. Check the front run of the
cam chain; it must be taut when the cam chan
sprocket is installed on the end of the cam. If not,
remove the sprocket and reinstall.

14. When the cam chain timing for the rear
cylinder is correct as described in Step 13, proceed
to Step 15.

15. Install the oil baffle onto the rear cylinder
camshaft. Install the camshaft securing bolt and
tighten to specifications (Table 3).

16. From a sheet of sted 0.039 in. (1 mm) thick,
cut a plate to the dimensions ,in Figure 41. This
plate is necessary to adjust the rear cylinder cam
chain tension.

17. Adjugt the rear cylinder cam chain tension as
follows:

a. Remove the rubber plug from the end of the
tensioner body.

b. Hold the tensioner in your hand as shown in
Figure 42 and insert a smdl screwdriver into
the end of the tensioner body. Tighten the
inner spring with the screwdriver while at the
same time pushing the tension rod into the
tensioner housing (Figure 43).

c. Continue to tighten the tensioner spring until
it is completely tight. Still holding the tension
rod, remove the screwdriver and instal the
sted plate (fabricated in Step 16) into the dot
in the end of the tensioner body (Figure 43).

TENSIONER PLATE
//
20

A—n—

A=15-20 mm
B=7.6 mm
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d. Instal the cam chain tensioner into the rear
cylinder usng a new gasket. Ingtall the
tensioner bolts and tighten to specifications
(Table 3).

e. Remove the tensioner plate and reingtal the
rubber plug. Store the tensioner plate for
reuse.

NOTE
Sep 18 and Step 19 describe camshaft
timing proceduresfor thefront cylinder.

18. Pull up on the chain and rotate the crankshaft
clockwise with a socket on the rotor nut to aign the
"I" mark on the flywheel with the stationary
pointer (Figure 39). The front cylinder is now at
TDC (top dead center).

19. Repeat Steps 13-15 to install and dlign the
front cylinder camshaft.

20. Install the front cam chain tensioner as
described in Step 17, using a new gasket. Install the
tensioner bolts and tighten to specifications (Table
3).
21. Check the camshaft timing as follows:

a. Rear cylinder: Turn the crankshaft clockwise
with a socket on the rotor nut to dign the " T"
mark on the flywheel with the stationary
pointer (Figure 39). The timing mark on the
rear cylinder camshaft sprocket must be
aligned with the cylinder head timing mark
(Figure 40).

b. Front cylinder: Turn the crankshaft clockwise
and dign the "I" mark on the flywheel with
the stationary pointer (Figure 39). The timing
mark on the front cylinder camshaft sprocket
must be aligned with the cylinder head timing
mark (Figure 40).

Turn with
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c If there is any binding while rotating the
crankshaft, stop Determine the cause before
proceeding If one or both cams are misdigned
when the crankcase timing mark is aigned
correctly, disassemble and reassemble until all
alignments are correct This alignment is
absolutely necessary for correct valve timing
and to prevent expensive damage to the
pistons and valve train

22 Ingtal the ail pipes

23 Reingal the engine as described in this
chapter

24 Adjugt the valves as described in Chapter
Three

25 Start the engine and check for lesks

VALVES AND
VALVE COMPONENTS
Remova

Refer to Figure 44 for this procedure
1 Remove the cylinder head as described in this
chapter
2 Ingtall a valve spring compressor squarely over
the valve retainer with other end of tool placed
againgt valve head (Figure 45)
3 Tighten valve spring compressor until the split
valve keepers separate Lift out split keepers with
needlenose pliers
4 Gradually loosen valve spring compressor and
remove from head Lift off upper spring seat

CAUTION
Remove any burrsfrom the valve stem
grooves before removing the valve
(Figure46) Otherwisethevalveguides
will be damaged

5 Remove the inner and outer spnngs and valve
6 Remove the oil sed (Figure 47)
7 Remove the lower spring seat (Figure 48)

CAUTION
All  component parts of each valve
assembly must be kept together (Figure
49) Do not mix with like components
fromother valvesor excessivewear may
result

8 Repeat Steps 2-7 to remove remaining valve(s)
I ngpection

1 Clean valves with a wire brush and solvent

2 Ingpect the contact surface of each vave for
burning (Figure 50) Minor roughness and pitting
can be removed by lapping the vave as described
in this chapter Excessve unevenness on the
contact surface is an indication that the valve is not
servicegble The contact surface of the valve may
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be ground by a speciaist, but it is best to replace a
burned or damaged valve with a hew one.

3. Inspect the valve stems for wear and roughness
and measure the vertical runout of the valve stem
as shown in Figure 51. The runout should not
exceed specifications (Table 1 or Table 2).

4. Measure vadve stems for wear usng a
micrometer  (Figure 52). Compare with
specifications in Table 1 or Table 2.

5. Remove dl carbon and varnish from the valve
guides with a iff spiral wire brush.

NOTE
Sep 6 requires special measuring
equipment. If you do not have the
required measuring devices, proceedto
Sep 8.

6. Measure each valve guide at top, center and
bottom with a smal hole gauge. Compare
measurements with specifications in Table 1 or
Table 2.

7. Subtract the measurement made in Step 4 from
the measurement made in Step 6. The difference is
the valve guideto-vave sem clearance. See
specifications in Table 1 or Table 2 for correct
clearance. Replace any guide or valve that is not
within tolerance. Vave guide replacement is
described in this chapter.

8. Insert each vave in its guide. Hold the valve
just dightly off its seat and rock it sideways. If it
rocks more than dightly, the guide is probably
worn and should be replaced. As afinal check, take
the head to a deder and have the valve guides
measured.

9. Mesasure the valve spring heights with a vernier
caliper (Figure 53). All should be of the length
specified in Table 1 or Table 2 with no bends or
other distortion. Replace defective springs.

10. Measure the tilt of dl valve springs as shown
in Figure 54. Compare with specifications in Table
1 or Table 2.

A S ¥

11. Check the vave spring retainer and valve
keepers. If they are in good condition, they may be
reused.

12. Ingpect vave seats (Figure 55). If worn or
burned, they must be reconditioned. This should
be performed by your dealer or loca machine
shop, athough the procedure is described in this
chapter. Seats and valves in near-perfect condition
can be reconditioned by lapping with fine
carborundum paste. Lapping, however, is aways
inferior to precision grinding.

Installation

1. Coat the vave sems with molybdenum
disulfide paste and insert into cylinder head.
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2. Ingal the lower spring seat (Figure 48) and a
newsed (Figure56).

NOTE
QOil sealsshould bereplacedwhenever a
valveisremovedor replaced.

3. Ingtdl valve springs with the narrow pitch end
(end withcoilsclosesttogether) facingthecylinder
head(Figure57).
4. Ingd| the upper spring seat.
5. Push down on the upper spring seat with the
valve springcompressor andinstall valvekeepers.
Afterrdeasing tension from compressor, examine
vavekeepers to make sure they are seated
correctly.
6. Repeat Steps 1-5 for remaining valve(s).
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Valve Guide Replacement

When guides are worn o that there is excessive
stem-to-guide clearance or valve tipping, they
must be replaced. Replace dl, even if only one is
worn. Thisjob should only be done by a dealer or
qualified speciadist as specid tools are required.

Valve Seat Reconditioning

This job is best left to your deder or locd
machine shop. They have the specid equipment
and knowledge for this exacting job. You can ill
save considerable money by removing the cylinder
head and taking just the head to the shop.

Valve Lapping

Vave lapping is a simple operation which can
restore the valve sed without machining if the
amount of wear or distortion is not too grest.

1. Smear alight coating of finegrade valve lapping
compound on seating surface of valve.

2. Insert the valve into the head.

3. Wet the suction cup of the lapping stick and
gtick it onto the head of the valve. Lap the valve to
the seat by spinning the lapping gtick in both
directions. Every 5 to 10 seconds, rotate the valve
180 in the valve seat; continue lapping until the
contact surfaces of the valve and'the valve seat are
a uniform gray. Stop as soon as they are, to avoid
removing too much material.

4. Thoroughly clean the valves and cylinder head
in solvent to remove al grinding compound. Any
compound left on the valves or the cylinder head
will end up in the engine and will cause excessive
wear and damage.

5. After the lapping has been completed and the
valve assemblies have been reinstaled into the
head, the valve sed should be tested. Check the
sed of each valve by pouring solvent into each of
the intake and exhaust ports. There should be no
leckage past the seat. If leskage occurs, the
combustion chamber will appear wet. If fluid lesks
past any of the seats, disassemble that valve
assembly and repeat the lapping procedure until
there is no leskage.

ROCKER ARM ASSEMBLIES

The rocker arms are identica (same Yamaha
part No.) but they will develop different wear
patterns during use. It is recommended that al
parts be marked during removal so that they can be
assembled in their origina position.

Removal/Ingpection Ingtallation

1. Remove the cylinder head(s) as described in
this chapter.
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2. Remove the rocker arm bolts (Figure 58).

3. Thread a M6X1.00 threaded bolt into the end
of one rocker arm shaft and remove the shaft and
rocker arm. If the shaft is difficult to remove, use a
specia knock puller as shown in Figure 59. Repeat
for the opposite rocker arm shaft.

NOTE
Theknockpuller usedin Sep 3 (Figure
60) can be easilyfabricatedfromalong
bolt with M6X1.00 threads and a
heavy piece ofround metal stock with a
holedrilled through it.

4, Wash dl parts in cleaning solvent and
thoroughly dry.

5. Inspect the rocker arm pad where it rides on the
cam lobe and where the adjuster ndes on the valve
stem. If the pad is scratched or unevenly worn,
inspect the cam lobe for scoring, chipping or flat
spots. Replace the rocker arm if defective. Replace
the adjusting screw if worn.

6. Measure the inside diameter of the rocker arm
bore (A, Figure 61) with an inside micrometer and
check against dimensions in Table 1 or Table 2.
Replace if worn to the service limit or less.

7. Inspect the rocker arm shaft for wear or scoring.
Measure the outside diameter (B, Figure 61) with a
micrometer and check against dimensions in Table
1 or Table 2. Replace if worn to the service limit or
greater.

8. Coat the rocker arm shaft and rocker arm bore
with assembly oail.

9. Position the rocker arm in the cylinder and
install the rocker arm shaft through the rocker arm
with the threaded holefacing out. Install the rocker
arm shaft bolt and tighten to specifications (Table
3).

CAUTION
If the rocker arm shaft is installed in
the wrong direction, it cannot be
removed

CYLINDER
Removal

1. Remove the cylinder heads as described in this
chapter.

2. Remove the head gasket.

3. Loosen the cylinder by tapping around the
perimeter with a rubber or plastic mallet.

4. Pull the cylinder straight up (Figure 62) and off
the piston and cylinder studs.

CHAPTER FOUR
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NOTE
Be sureto keep the cam chain wired up
to prevent itfromfalling into the lower
crankcase

5 Swff clean shop rags into the crankcase opening
to prevent objects from fdling into the crankcase.
6. Repeat Steps 2-5 for the opposite cylinder.

Inspection

1. Wash the cylinder bore in solvent to remove
any oil and carbon particles. The bore must be
cleaned thoroughly before attempting any
measurement  or incorrect readings may be
obtained

2 Measure the cylinder bores with a cylinder
gauge (Figure 63) or inside micrometer a the
points shown in Figure 64

3. Measure in 2 axes—in line with the piston pm
and at 9 to the pin If the taper or out-of-round is
greater than specifications (Table 1 or Table 2), the
cylinders must be rebored to the next oversize and
new pistons and rings installed Rebore both
cylinders even if only one is worn.

NOTE
The new pistons should be obtained
first before the cylinders are bored so
that the pistons can be measured, each
cylinder must be bored to match the
piston that will be used in it
Piston-to-cyhnder clearanceisspecified
in Table 1 and Table 2

4. If the cyhnder(s) are not worn past the service
limits, check the bore carefully for scratches or
gouges The bhore ill may require boring and
reconditioning.

5 If the cylinders require rebormg, remove al
dowe pins and O-nngs from the cylinders before
leaving them with the dedler or machine shop.

NOTE

After havingthecylinder srebored, wash
them thoroughly in hot soapy water

This is the best way to clean the
cylinder of all fine grit material left
from the bore job After washing the
cylinder, run a clean white cloth
through the bore, it should show no
traces of dirt or other debris Iftherag
is dirty, the cylinder is not clean and
must be rewashed After the cylinder is
thoroughly cleaned, dry and then
lubricate the cylinder walls with clean
engine oil to prevent the cylinder liners
from rusting

6. Check the 2 cylinder O-nngs. See Figure 65 and
Figure 66. Replace the O-nngs if worn or damaged.
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Ingtallation

1. If the base gasket is stuck to the bottom of the
cylinder it should be removed and the cylinder
surface cleaned thoroughly.
2. Check that the top cylinder surface is clean of
al old gasket material.
3. Ingtall the 2 locating dowels onto the cylinder
head.
4, Ingtal a new cylinder base gasket to the
crankcase. Make sure dl holes dign.
5. Ingall a piston holding fixture under the piston.
6. Caefully instal the cylinder onto the cylinder
studs (Figure 62) and dide it down over the piston.
Lubricate cylinder bore and piston liberaly with
engine ail prior to installation.
NOTE
Once the cylinder is placed over the
studs, run the cam chain and wire up
through thecylinder.
7. Compress each ring as it enters the cylinder
with your fingers or by using aircraft type hose
clamps of appropriate diameter.
CAUTION
Don't tighten the clamp any more than
necessary to compress the rings. Ifthe
rings can't dip through easily, the
clamp may gouge the rings.

8. Remove the piston holding fixture and push the
cylinder al the way down.

9. Repeat Steps 18 for the opposite cylinder.

10. Ingtall the cylinder heads and camshafts as
described in this chapter.

PISTONS AND PISTON RINGS

Piston
Removal/l nstallation

1. Remove the cylinder heads and cylinders as
described in this chapter.

2. Suff the crankcase with clean shop rags to
prevent objects from fdling into the crankcase.

3. Lightly mark the piston with an "F" (front) or
"R" (rear) so they will be installed into the correct
cylinder.

4. Remove the piston rings as described in this
chapter.

5. Before removing the piston, hold the rod tightly
and rock piston as shown in Figure 67. Any
rocking motion (do not confuse with the normal
diding motion) indicates wear on the piston pin,
rod bushing, pin bore or, more likdy, a
combination of al three. Mark the piston and pin
so that they will be reassembled into the same set.
6. Remove the circlips from the piston pin bores
(Figure 68).
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7. Heat the piston and pin with a small butane
torch. The pin will probably drop right out. If it
doesn't, heat the piston to about 140° F (60° C), i.e,
until it is too warm to touch, but not excessively
hot. If the pin is ill difficult to push out, use a
homemade tool as shown in Figure 69.

8. Inspect the piston as described in this chapter.

9. Coat the connecting rod bushing, piston pin and
piston with assembly ail.

10. Place the piston over the connecting rod. If
you are ingtalling old parts, make sure the piston is
installed on the correct rod as marked during
removal. The "EX" on the front piston should face
to the front of the engine and the "EX" on the rear
piston should face to the rear of the engine.

11. Insert the piston pin and tap it with a plastic
mallet until it starts into the connecting rod
bushing. Hold the rod so that the lower end does
not take any shock. If the pin does not dide easly,
heat the piston as described during removal or use
the home made tool (Figure 69) but eliminate the
piece of pipe. Drivethe pininuntil itiscentered in
the piston.

12. Install new circlips in the piston bores.
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Washer
Threaded rod

13. Install rings as described inthis chapter.
14. Repeat Steps 1-13 for the opposite piston.

Pigton Ingpection

1. Caefully clean the carbon from the piston
covnwith a soft scraper. Do not remove or
damage the carbon ridge around the circumference
of the piston above the top ring. If the pistons,
rings and cylinders are found to be dimensionally
correct and can be reused, removal of the carbon
ring from the top of the piston or the carbon ridge;
from the cylinders will promote excessive ail
consumption.

CAUTION
Do not wire brush piston skirts.

2. Examine each ring groove for burrs, dented
edges and wide wear. Pay particular attention to
the top compression ring groove, as it usualy
wearsmorethan the others.

3. Measure piston-to-cylmder clearance as
describedunder Piston Clearance Measurement in
thischapter.

4. If damage or wear indicates piston replacement is
necessary, sdlect a new piston as described under
Piston Clearance Measurement in this chapter.

Piston Clearance Measurement

1. Make sure the piston and cylinder walls are
clean and dry.

2. Measure the inside diameter,of the cylinder at a
point 1/2 in. (13 mm) from the upper edge with a
bore gauge.

3. Measure the outside diameter of the piston at
the specified height from the lower edge of the
piston (Table 1 or Table 2) 9 to piston pin axis
(Figure 70).

4. Subtract the piston diameter from the bore
diameter; the difference is piston-to-cylinder
clearance. Compare to specifications in Table 1 or
Table 2. If clearance is excessive, the piston should
be replaced and the cylinder rebored. Purchase the
new piston first; measure its diameter and add the
gpecified clearance to determine the proper
cylinder bore diameter.

Piston Ring
Removal/l ngallation

WARNING
The edges of all piston rings are very
sharp. Be careful when handling them
to avoid cutfingers.

1. Measure the side clearance of each ring in its
groove with a flat feder gauge (Figure 71) and
compare with the specifications listed in Table 1 or
Table 2. If the clearance is greater than specified,
the rings must be replaced. If the clearance is till
excessive with the new rings, the piston must be
replaced.
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2. Remove the old rings with a ring expander tool
or by spreading the ring ends with your thumbs
and lifting the rings up evenly (Figure 72).

3. Using a broken piston ring, remove al carbon
from the piston ring grooves.

4. Inspect grooves carefully for burrs, nicks or
broken or cracked lands. Replace piston if
necessary.
5. Check end gap of each ring. To check ring, insert
the ring into the bottom of the cylinder bore and
sguare it with the cylinder wall by tapping with the
piston crown. The ring should be pushed into the
cylinder about 5/8 in. (15 mm). Insert afeeler gauge
as shown in Figure 73. Compare gap with Table 1
or Table 2. Replacering if gap istoo large. If the gap
on the new ring is smaller than specified, hold a
smdll fileinavise, grip the ends of the ring with your
fingers and enlarge the gap.

NOTE
The oil control ring expander spacer is
unmeasurable. If the il control ring
rails show wear, all 3 parts of the oil
control ringshould bereplaced asa set.

6. Roll each ring around its piston groove as
shown in Figure 74 to check for binding. Minor
binding may be cleaned up with a fine-cut file.

CHAPTER FOUR
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7. Check the ail control holesin the piston (Figure
75) for carbon or oil dudge buildup. Clean the
holes with a small diameter drill bit.

8. Ingtall the piston rings in the order shown in
Figure 76.

NOTE
Install all ringswith the manufacturer's
markingsfacing up.

9. Ingtal the piston rings—first the bottom, then
the middle, then the top ring—by carefully
spreading the ends with your thumbs and dipping
the rings over the top of the piston. Remember that
the piston rings must be installed with the marks
on them facing toward the top of the piston or there
is the possibility of oil pumping past the rings.

10. Make sure the rings are seated completely in
their grooves al the way around the piston and
that the end gaps are distributed around the piston
as shown in Figure 76. It is important that the ring
gaps are not aligned with each other when installed
to prevent compression pressure from escaping.
11. If ingtaling oversize compression rings, check
the number to make sure the correct rings are being
installed. The ring numbers should be the same as
the piston oversize number.

12. If new rings are ingtaled, 'measure the side
clearance of each ring (Figure 71) in its groove and
compare to dimensions in Table 1 or Table 2.

OIL PUMP/STRAINER
Removal/lngtallation

The oil pump on al models can be removed
with the engine mounted in the frame, this
procedure is shown with the engine removed for
clarity.

1. Remove the rotor as described in Chapter
Seven.

2. Remove the oil pump cover (Figure 77).

3. Remove the oil pump sprocket bolt (A, Figure
78) and dide the sprocket (B, Figure 78) of of the
oil pump. Lift the sprocket up and remove it and
the drive chain.

4. Remove the bolts securing the oil pump
housing (Figure 79) to the crankcase and remove it.
5. Remove the Allen bolts securing the ail line
(Figure 80) and remove it.

6. Remove the 4 O-rings and dowd pin from the
left-hand crankcase. See Figure 81 and Figure 82.
7. Remove the oil pump drive sprocket with a
universal type puller. See Figure 83.
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NOTE
The oil pump drive sprocket is
damaged during removal a new
spiocket must be installed during
reassembly

8 Ingpect dl parts as described in this chapter
9 Ingallation isthe reverse of these steps, note the
following
a Position a new oil pump drive sprocket onto
the crankshaft Install the sprocket by driving
it into place with a piece of pipe as shown in
Figure 84
b Tighten the oil pump housing bolts and the
oil pump driven sprocket boltsto 7 2 ft -Ib (10
N-rn)
¢ Ingtdl the oil pump cover and push the cover
chain guide (if so equipped) toward the front
of the engine while tightening the cover bolts
(Figure 85) Thiswill take up dack inthedrive
chain

CHAPTER FOUR
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Disassembly/Inspection/Assembly

This procedure describes disassembly  and
inspection of the ail pump assembly. If any part is
worn or damaged, the entire pump assembly must
be replaced.

1. Inspect the outer housing for cracks.

2. Remove the bolt (Figure 86) securing the ail
pump case. Separate the strainer cover (Figure 87)
from the main housing.

3. Remove the outer (Figure 88) and inner (Figure
89) rotors from the top housing.

4 Remove the rotor pin (Figure 90) and remove
the inner housing cover (Figure 91)

5 Remove the 2 inner housing aignment pins
(Figure 92)

6. Remove the outer (Figure 93) and inner (Figure
) rotors from the main housing.

7. Remove the rotor pin (Figure 95).

8 Clean dl parts in solvent and thoroughly dry
with compressed air.

9. Assemble the 2 rotor assemblies as shown in
Figure 96. Replace the dil pump assembly if the
rotors appear worn or damaged in any way. If not,
proceed to Step 10.
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10. Ingtall the outer rotors in their respective
housings and check the clearance between the
housing and the rotor (Figure 97) with a flat feder
gauge. The clearance should be within the
specifications in Table 1 or Table 2. If the
clearance is greater, replace the oil pump.

11. Check the strainer screen (Figure 98) for
tearing or other damage; replace the oil pump
assembly if the strainer is damaged.

12. Check the pump shaft (Figure 99) for wear or
damage.

NOTE
Proceed with Sep 13 only when the
above inspection and measurement
steps have been completed and all parts
are known to be good.

13. Coat dl parts (Figure 100) with fresh engine oil
prior to assembly.
14. Assemble the main housing as follows:

a Ingtadl the pin (Figure 95) through the pin
hole in the pump shaft.

b. Align the dot in the inner rotor with the pin
and ingtall the inner rotor onto the main
housing (Figure 94).

c. Ingtall the outer rotor (Figure 93).

d. Instdl the 2 outer housing aignment pins
(Figure 92).

15. Assemble the inner housing as follows:

a. Ingtdl the inner housing (Figure 91).

b. Install the pin (Figure 90) through the pin
hole in the pump shaft.

c. Align the dot in the inner rotor with the pin
and ingtall the inner rotor into the inner
housing (Figure 89).

d. Install the outer rotor (Figure 88).

16. Ingdl the oil strainer cover onto the inner
housing (Figure 87). Install and tighten the oil
pump housing attachment screw (Figure 86).

OIL PRESSURE RELIEF VALVE

Removal/Ingallation

1. Disassemble the crankcase as described in this
chapter.

2. The oil pressure relief valve is located at the
front of the right-hand crankcase. See Figure 101.
Remove it by pulling it straight out of its mounting
hole. If the valve is tight, twist it dightly while
attempting to pull it out.

3. If disassembly of the valve is required, remove
the cotter pin securing the unit and pull the spring
and end caps out of the valve housing. Discard the
O-ring on the outside of the valve housing.

CHAPTER FOUR
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4. Clean dl parts in solvent. Inspect al parts for
damage or wear. If any part requires replacement
the entire ol pressure reief valve must be
replaced.

5. Lubricate dl parts with clean engine oail.
Assemble the vave in the reverse order of
removal. Secure the spring and end caps with a
new cotter pin.

NOTE
Measure the length of the new cotter
pin and compare it to the old one. The
new cotter pin must be cut to the same
length to ensurecorrect installation.

6. Ingtal the new cotter pin and bend it tightly
againg the valve housing.

7. Insert the relief valve into the crankcase. Make
sure the O-ring does not dide off the valve during
installation.

8. Assamble the crankcase as described in this
chapter.

OIL LINES

Two oail lines feed engine oil from the main
engine oil gdlery to the cylinder heads. These lines
should be inspected once a month to ensure they
have not been damaged. )"

Removal/lngtallation

1. Put the bike on the centerstand.

2. Disconnect the negative battery cable.

3. Remove the ail line union bolt and washers at
the front and rear cylinders (Figure 102).

4. Remove the union bolt where both il lines
meet at the right-hand side of the engine (Figure
103).

5. Caefully pull the ail line rubber dampers out of
the cylinders and remove both oail lines.

6. Inspect the ail lines (Figure 104) for any dents
or cracks and replace as required. Do not attempt
to repair a damaged ail line.

7. Clean the ail lines in solvent and allow to dry
before installation.

8. Clean the union bolts and copper washers
(Figure 104) in solvent. Replace any washer that
appears flattened.

9. Installation isthe reverse of these steps; note the
following:

a. Align the ail lines carefully in position. The
longer ail line goes to the front cylinder.

b. Install a union bolt with a copper washer on
both sides of the ail line connection. Install the
bolts finger-tight at this time. The copper
washers with the 3 inside tabs fit onto the
longest union bolt.
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c. Wedge esch ail line rubber damper between
two cylinder fins.

d. Tighten the union bolts to 145 ft.-Ib. (20
Ne«m).

e. Once the pipes are ingtalled, check their
routing carefully.

f. After a brief road test, stop the bike and check
the pipes for any signs of leskage. Correct any
problems before further operation.

OIL LEVEL SWITCH

Theoil level switch and lamp are designed to alert
the rider should the crankcase oil level become low.
The ail level switchis located directly below the oil
filter housing. The switch can be replaced with the
engine in the frame.

Testing

1. Disconnect the oil level switch wire at its bullet
or molded connector. Refer to the appropriate wiring
diagram at the end of the manual for the wire color
code.

2. Connecttheoil level switchwireto agood engine
ground. Use asuitablejumper lead if necessary. Turn
thekey switch ON and observe the oil level warning
light. If the light comes on, check the engine ail
level.

3. If the ail level is low, add the recommended oil
as necessary, then repeat this test. If the oil level is
correct (but light comes on), replace the oil level
switch as described in this chapter.

Removal/Installation

1. Place the bike on the centerstand.

2. Remove the front cylinder exhaust pipe as
described in Chapter Six.

3. Drain the engine oil as described in Chapter
Three.

4. Disconnect the oil level switch electrica
connector.

5. Remove the oil level switch cover (Figure 105)
and pull the oil level switch out of the crankcase
(Figure 106).

6. Discard the O-ring on the switch.

7. Installation isthe reverse of these steps; note the
following:

a Install a new O-ring on the switch. Coat the
O-ring with clean engine oil prior to
installation.

b. Make sure the area around the switch
mounting position is clean of all dirt and other
debris.

c. Reill the engine with oil as described in
Chapter Three.

CHAPTER FOUR
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NEUTRAL SWITCH

The neutral switch is located underneath the
dhift lever on the left-hand side of the engine. The
neutral switch can be replaced with the engine in
the frame. Performance testing of the switch is
covered in Chapter Seven.

Removal/Ingallation

1. Place the bike on the centerstand.

2. Remove the left-hand footrest bar on 1984
models.

3 Drain the engine oil as described in Chapter
Three.

4. Slide back the rubber cover and disconnect the
electrical connector at the neutral switch (Figure
107).

5. Remove the neutral switch by unscrewing it
with a socket.

6. Remove and discard the gasket on the switch
(Figure 108).

7. Ingtalation isthe reverse of these steps; notethe
following:

a Install a new gasket on the switch.

b. Make sure the area around the switch
mounting position is clean of dl dirt and other
debris.

c. Tighten the neutral switch to 145 ft-lb (20
N«m).

d. Rdill the engine with oil as described in
Chapter Three.

TIMING GEARS

The timing gear for each cylinder is an assembly
composed of three gears. The timing gear (front
gear) is spring-loaded (A, Figure 109) and attached
to the intermediate gear (middle gear). See B,
Figure 109. The cam chain drive gear (C, Figure
109) is machined on the backside of the
intermediate gear. During this procedure, the gears
will be referred to as the timing gear assembly.
When digning the gears, the timing gear (A, Figure
109) will be called out separately.

Removal

The procedure for removing the timing gears is
the same for the front and rear cylinders. Mark the
individual gears and shafts with an "F" and "R"
before removal. See Figure 110. Note that there are
separate installation procedures for the front and
rear gears.

1. Remove the engine as described in this chapter.
2. Remove the cylinders as described in this
chapter.

3. Remove the timing gear shaft bolt and stopper
plate (Figure 111).

4. Withdraw the timing gear shaft (Figure 112) and
remove the timing gear assembly (A, Figure 113)
and chain (B, Figure 113) through the top of the
crankcase.

5. To remove either chain tensioner, loosen the
tensioner bolt locknut (A, Figure 114) and remove
the chain tensioner (B, Figure 114) through the top
of the crankcase.

6. Repesat for the opposite cylinder.

I ngpection
1. Wash dl parts in solvent and thoroughly dry.
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2. Check the gear teeth (A, Figure 115) for wear;
replace if necessary.

3. Check the shaft (Figure 112) for wear or scoring.
The shaft surface should show no appreciable wear
marks. Replace the shaft if necessary. If the shaft is
worn, inspect the shaft bore in the crankcase for
wear also.

4. Check the timing chains (Figure 116) for wear;
replace if necessary. If a timing chain is worn,
check the chain drive gear on the backside of the
intermediate gear (B, Figure 115) and the camshaft
sprocket. If any one of the three parts (chain, gear
or sprocket) is worn, replace al three as a set.

5. Check the chain tensioner pad (Figure 116) and
bolt for excessve wear. Replace both parts if

necessary.

CHAPTER FOUR
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Ingtallation
Frontcylinder

1. Remove the clutch assembly if you have not
previously done so.

2. Ingtall the camshaft chain tensioner assembly
into the crankcase and tighten the securing bolt.
See Figure 114,

3. Instal the timing chain on the cam chain drive
gear (B, Figure 115).

4. Insert the timing gear/timing chain assembly
into the crankcase. Do not engege the gear
assembly with the crankshaft.

5. See Figure 117. Insert a punch through the
timing gear alignment hole.

6. Pry the timing gear with the punch so that its
teeth dign with the teeth on the intermediate gear
(B, Figure 109). Then remove the punch.

7. After digning the gear teeth, lower the timing
gear assembly so that it engages with the crankshaft
drive gear (Figure 118). The timing mark on the
timing gear must aign with the timing mark on the
cam chain drive gear (Figure 119).

8. Install the timing gear shaft (Figure 120). Secure
it with the stopper plate and bolt.

Rear cylinder

1. Install the camshaft chain tensioner assembly into
the crankcase and tighten the securing bolt. See
Figure 114.

2. SeeFigure 121. Hold the chain dready installed
and rotate the crankshaft so that the flywhed
timing hole aigns with the timing gear shaft hole.
3. Install the timing chain on the cam chain drive
gear (Figure 122).

4. Align the timing mark on the timing gear
assembly (Figure 123) with the timing gear shaft
hole and insert the timing gear/timing chan
assembly into the crankcase. Do not engage the
gear assembly with the flywheel.

5. See Figure 124. Insert a punch through the
timing gear alignment hole.
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6. Pry the timing gear with the punch so that its
teeth dign with the teeth on the intermediate gear
(B, Figure 109).

7. After digning the gear teeth, lower the timing
gear assembly so that it engages with the flywheel
drive gear. The timing mark on the timing gear
must aign with the timing hole on the flywhedl.
8. Install the timing gear shaft. Secure it with the
stopper plate and bolt.

Both cylinders

1. Reingall the cylinders and engine as described
in this chapter.

PRIMARY DRIVE GEAR

Removal/lnstallation

1. Remove the engine as described in this chapter.
2. Pry the lockwasher tab away from the primary
drive gear nut.

3. Place a copper or lead washer between the cam
chain drive and intermediate gears (Figure 125) to
lock the gears while you loosen the primary drive
gear nut (Figure 126).

4. Remove the front cylinder as described in this
chapter.

5. Remove the front cylinder timing gear assembly
as described in this chapter.

6. Remove the primary drive gear nut (Figure 127)
and lockwasher (Figure 128).

7. Remove the washer (Figure 129) and remove
the cam chain drive/primary drive gear assembly
(Figure 130).

8. Remove the Woodruff key (Figure 131).

9. Disassemble the cam chain drive and primary
drive gears (Figure 132) by pulling them apart.
Remove the 6 springs and 6 pins from the primary
drive gear dots (Figure 133).

10. Inspect the cam chain drive and primary drive
gears, replace them if necessary.

11. Check the springs and pins for wear or
damage; replace them as a set if any one isworn or
damaged.

CHAPTER FOUR
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12. Installation is the reverse of these steps; note
the following.

13. Install 2 pins and 2 springs in each dot in the
primary drive gear (Figure 133). Push both spnngs
in each dot as far away from each other as possible.
14 Align the drive dogs on the backside of the
cam chain dnve gear with the dots in the primary
dnve gear and install the dnve gear. The dot on the
cam chain dnve gear should align with the dot on
the pnmary dnve gear. See Figure 134.

15. Make sure the Woodruff key (Figure 131) is
installed on the crankshaft.

16. Tighten the pnmary dnve gear nut to
specifications (Table 3).

CRANKCASE

Savice to the lower end requires that the
crankcase assembly be removed from the
motorcycle frame and disassembled (split).

Disassambly

1. Remove the engine as descnbed in this chapter.
Remove dl extenor assemblies from the
crankcase. Sat the engine on the workbench
2 Remove the shift fork-guide bar stopper plate
(Figure 135) from the nght-hand crankcase.
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3. Remove the neutral switch from the left-hand

crankcase. LEFT CASE
4. Loosen by 12 turn al numbered bolts (No.

1-14) in the left-hand crankcase half (Figure 136).
Work in sequence, starting with the highest
number first. The numbers are stamped into the
case next to each bolt hole.

5. Turn the crankcase around.

6. Loosen by 122 turn al numbered bolts (No.
1519) in the right-hand crankcase. Work in
sequence, starting with the highest number first
(Figure 136). After loosening al bolts, remove
them from the left- and right-hand crankcase
halves.

NOTE RIGHT CASE
Bolt No. 15 uses a copper washer. Do 16 15
not loseiit.
7. Caefully tap around the perimeter of the 1
crankcase with a plastic mallet (do not use a metal
hammer) to help separate the 2 case halves. 18
8. As you separate the crankcase halves, the | 18

transmission and crankshaft assemblies should
say in the left-hand crankcase. Check the |
right-hand crankcase to make sure no transmission
shims are stuck to the bearings. If found, reinstall
them immediately in their origina position.

9. Remove the red O-ring (Figure 137).

10. Remove the black O-ring and dowe pin
(Figure 138) located underneath the crankshaft.
11. Remove the 3 dowel pins. See Figure 139 and
Figure 140.

12A. Chain-drive models: Remove the middle
driven gear assembly from the crankcase.

12B. Shaft-drive models: Remove the middle
driven gear (Figure 141). Remova of the drive
shaft assembly is not required unless it is damaged
or the left-hand crankcase requires replacement. If
necessary, take the crankcase haf to a deder and
have it removed. Specid tools and procedures are
required.

13. Remove the transmission, shift forks and shift
drum assemblies from the left-hand crankcase half
as described in Chapter Five.

14. Remove the crankshaft assembly as described
in this chapter.

I ngpection

1. Thoroughly clean the inside and outside of both
crankcase halves with cleaning solvent. Dry with
compressed air. Make sure there is no solvent
residue left in the cases as it will contaminate the
new engine oil. Lubricate the bearings with ail to
prevent rust formation.

2. Make sure dl oil passages are clean; blow them
out with compressed air.
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3. Check the crankcases for cracks or other
damage. Inspect the mating surfaces of both
halves. They must be free of gouges, burrs or any
damage that could cause an oil lesk.
4. Make sure the cylinder studs are not bent and
the threads are m good condition. Make sure they
are screwed into the crankcase tightly. Do not
remove the covers from the cylinder studs.
5 Inspect the crankcase bearings as described in
this chapter.
6A Chain-drivemodels: Inspect the middle driven
gear assembly for wear or damage. If the unit
requires disassembly for parts replacement or
further inspection, refer al service to adealer as a
press is required to compress and remove the
Spring unit.
WARNING

Do not attempt to disassemble the

middle driven gear assembly without

the use of a suitable press Serious

injuries may result from the use of

improper toolsand servicetechniques

6B Shaft-drive models Inspect the middle driven
gear for wear or damage

Crankcase Bearings
I ngpection/Replacement .

1 After cleaning the crankcase halves in cleaning
solvent and drying with compressed air, lubricate
the bearings with engine ail.

2. Rotate the bearing inner race and check for play
or roughness. Replace the bearing if it is noisy or if
it does not spin smaoothly.

3 To remove crankcase bearings,

a. Heat the crankcase to approximately 200-260°
F (95-125° C) in an oven or on a hot plate. Do
not heat the crankcase with a torch as this type
of localized heating may warp the case

b Wearing a pair of work gloves for protection,
remove the case from the oven and place it on
wood blocks for support. Drive out the
beanng with a suitable size drift placed on the
outside bearing race. A large socket works well
for bearing removal

NOTE

The main bearings are installed in a
steel sleevethat ispart ofthe crankcase
(Figure 142) When attempting to
removethesebearings, thesl eeveshould
also be supported with wood blocks on
the opposite side to prevent its being
driven out with the bearing

4. Before ingtalling new bearings, clean the bearing
housng and oil passages with solvent. Dry
thoroughly with compressed air.
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5. Install new crankcase bearings by reversing the
removal steps, noting the following:

a The two crankshaft bearings are not
interchangeable. The left-hand bearing has a
groove in the outer race; the right-hand
bearing does not.

b. Ingtalation of the bearings is made easier by
first placing the bearings in a freezer for
approximately 30 minutes. Then reheat the
crankcase hdf and ingtall the bearing by
driving it squarely into position. If the bearing
cocks in its bore, remove it and reingtall. It
may be necessary to refreeze the bearing and
reheat the case hdf.

c¢. Lubricate the bearing races with clean engine
oil after installation.

Asembly

1. Prior to installation,
assambly oil or engine ail.
2. Ingtdl the middle drive gear assembly as
described in this chapter (if removed).
3. Ingtall the crankshaft as described in this
chapter.
4. Place the left-hand crankcase on wood blocks as
shown in Figure 143.
5 Ingtal the hift drum, <hift forks and
transmission assemblies as described in Chapter
Five.
6. Ingtall the 2 O-rings in the left-hand crankcase
as follows:

a Red O-ring (Figure 137).

b. Black O-ring (Figure 138) and smdl dowd

pin.

7. Ingtal the 3 crankcase hdf locating dowel pins.
See Figure 139 and Figure 140.
8. Clean the crankcase mating surfaces of both
halves with contact cleaner.
9. Make sure the case haf seding surfaces are
perfectly clean and dry.
10. Apply alight coat of Yamabond No. 4 liquid
gasket seder (Figure 144) to the sedling surfaces of
each hdf. Make the coating as thin as possible.

NOTE
Always use the correct type of gasket
sealer—avoid thick and hard-setting
materials.

11. Align the right-hand crankcase bearings with
the left-hand assembly. Join both halves and tap
together lightly with a plastic mallet—do not use a
metal hammer as it will damage the case.

12. Apply ail to the threads of dl bolts. Install al
bolts in both crankcase halves and tighten in two
gages to a final torque as follows:

coat al parts with

CHAPTER FOUR

a 6 mm bolts-7.2 ft.-Ib. (10 N»m).

b. 10 mm bolts-28 ft.-Ib. (39 N-m).
Tighten bolts in the correct sequence. See Figure
136. The torque pattern is indicated by the bolt
number next to the bolt hole.

NOTE
Bolt No. 15 usesa copper washer.

13. Ingtall dl engine assemblies that were
removed.
14. Ingtall the engine as described in this chapter.

CRANKSHAFT AND
CONNECTING RODS

Removal/l nstallation

1. Disassemble the crankcase as described in this
chapter.
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Face “Y” towards the tapered end

2. Remove the transmission assemblies as
described in Chapter Five.
3. Remove the middle driven gear as described
under Crankcase Disassembly in this chapter.
4. Remove the oil pump drive sprocket as
described under Oil Pump in this chapter.

NOTE
The oil pump drive sprocket will be
damaged during removal; a new
sprocket must be installed during
reassembly.

5. Remove the crankshaft from the left-hand
crankcase bearing with a universal type puller as
shown in Figure 145.

6. Remove the connecting rod cap bolts and
separate the rods from the crankshaft. Mark each
rod cap and bearing insert so that they can be
reinstalled in their original position.

7. Ingal by reversing these removal steps, note
the following.

8. Ingtal the bearing inserts into each connecting
rod and cap. Make sure they are locked in place
correctly.

CAUTION
Ifthe old bearings are reused, be sure
they areinstalledin their exact original
positions.

9. Lubncate the bearings and crankpins with
assembly oil and install the rods so that the letter

o T

"Y" on each rod faces the tapered end of the
crankshaft (Figure 146). Apply molybdenum
disulfide grease to the threads of the connecting
rods. Ingtal the caps and tighten the cap nuts
evenly, in a couple of steps, to 35 ft.-Ib. (48 N«m).

CAUTION

On the final tightening sequence, if a
torque of 31 ft.-1b. (43 N»m) isreached,
do not stop tightening until the final
torque value is achieved. If the
tightening isinterrupted between 31-34
ft.-1b. (43-48 N'm), loosen the nut to
lessthan 31ft.-Ib. (43 N-m) and tighten
to thefinal torque value in one step.

10. Install the crankshaft in the left-hand
crankcase bearing using the Yamaha crankshaft
installation puller (TLU-90900-57-01) and puller
adapter No. 10 (TLU-90900-69-00). See Figure
147. When ingtalling the crankshaft, align the front
and rear connecting rods with their respective
cylinder position (Figure 148). Continue to check
this alignment until the crankshaft is completely
installed.

CAUTION

Do not attempt to install the crankshaft
without usingthespecial tool sdescribed
in Step 10. Do not knock the crankshaft
into position with a hammer as this
may force the crankshaft out of
alignment. If you do not have the
special tools, have a Yamaha dealer
install the crankshaft for you.

Connecting Rod Inspection

1. Check each rod for obvious damage such as
cracks and burns.

2. Check the piston pin bushing for wear or
scoring.

3. Take the rods to a machine shop and have them
checked for twisting and bending.
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4. Examine the bearing inserts (Figure 149) for
wear, scoring or burning. They are reusable if in
good condition. Make a note of the bearing size (if
any) stamped on the back of the insert if the
bearing is to be replaced; a previous owner may
have used undersize bearings.

5. Remove the connecting rod bearing bolts and
check them for cracks or twisting. Replace any
bolts as required.

6. Check bearing clearance as described in this
chapter.

Connecting Rod Bearing
Clearance M easurement

CAUTION
Ifthe old bearings are to be reused, be
sure that they are installed in their
exact original location.

1. Wipe bearing inserts and crankpins clean.
Install bearing inserts in rod and cap (Figure 150).
2. Place a piece of Plagtigage on one crankpin
parald to the crankshaft.

3. Install rod and cap. Tighten nutsto 35 ft.-b. (48
N«m).

CAUTION
Do not rotate crankshaft while
Plastigageisin place.

4. Remove rod cap.

5. Measure width of flattened Plagtigage according
to the manufacturer's instructions (Figure 151).
Measure at both ends of the strip. A difference of
0.001 in. (0.025 mm) or more indicates a tapered
crankpin; the crankshaft must be reground or
replaced.

6. If the crankpin taper is within tolerance,
measure the bearing clearance with the same strip
of Plagtigage. Correct bearing clearance is specified
in Table 1 and Table 2. Remove Plagtigage strips.
7. Ifthe bearing clearance is greater than specified,
use the following steps for new bearing selection.
8. The connecting rods and caps are marked "4" or
"5" (Figure 152).

9. The crankshaft is marked on the left-hand
counterbalancer with a set of 2 numbers (Figure
153). The numbers relate to the crankshaft
connecting rod journals, reading from left to right.
10. To sdect the proper bearing insert number,
subtract the crankshaft connecting rod journal
number (Step 9) from the connecting rod and cap
number (Step 8). For example, if the connecting
rod and cap number is 4 and the crankshaft
connecting rod journal is 2, 4 - 2 = 2. The new
bearing insert should be coded 2.

CHAPTER FOUR

11. After new bearings have been instaled,
recheck clearance with Plastigage. If the clearance
is out of specifications, either the connecting rod or
the crankshaft is worn beyond the service limit.
Refer the engine to a dedler or qualified specidist.

Crankshaft Inspection

1. Clean crankshaft thoroughly with solvent.
Clean oil holes with rifle cleaning brushes; flush
thoroughly and dry with compressed air. Lightly
oil al journal surfaces immediately to prevent rust.
2. If the surface on dl journals is satisfactory, take
the crankshaft to your dedler or local machine
shop. They can check out-of-roundness, taper and
wear on the journals. They can also check
crankshaft alignment and inspect for cracks. Check
against measurements given in Table 1 or Table 2.
3. Ingpect the cam chain and primary chain drive
sprockets. If they are worn or damaged, the
crankshaft will have to be replaced. Also inspect
the condition of both chains; replace if necessary.

MIDDLE DRIVE GEAR

Because specid tools and procedures are
required, refer al service to a qudified Yamaha
specialist.

STARTER GEARS

Removal/lnstallation
1981-1983 XV750 and XV 920; 1984-1985 XV700)

Refer to Figure 154 for this procedure.
1. Remove the left side crankcase cover.
2. Remove the circlip and remove the starter
motor drive gear and spring clip.
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3. Remove the idler gear shaft and remove the
following parts in order:

a ldler whedl.

b. Spring.

c. Idler gear No. 2 and spring clip.

d. Idler gear No. 1.

e. Washer.
4. Inspect the teeth on the starter driven gear and
on the idler gear. Look for chipped or missing
teeth. Check for uneven or excessive wear on the
gexr faces. Replace if necessary.
5. Ingtalation is the reverse of these steps.

Removal/l nstallation
1986-1987 XV 700; 1988-on XV 750;
XV1000 and XV1100)

Refer to Figure 155.

1. Disconnect the eectrica starter cable at the
Starter.
2. Remove the drive lever cover and its gasket.
3. Remove the I€ft side crankcase cover.
4. Loosen the drive lever collar screw.
5. Referring to Figure 155, remove the following
inorder:

a Starter gear shaft and O-ring.

b. Starter whed.

c. Spring.

d. Idler gear.

e. Drive lever shaft.

f. Idler gear.

6. Remove the circlip. Then remove the starter
clutch and circlip.

7. At the crankcase cover, removethedrive lever
screw and the solenoid securing nut.
8. Remove the solenoid screws and pull the
solenoid out of the crankcase cover. Remove the
solenoid gasket.

9. Remove the drive lever collar, then remove the
drive lever and spring.

10. Inspect the teeth on the starter driven gear and
on the idler gear. Look for chipped or missing
teeth. Check for uneven or excessive wear on the
gear faces. Replace if necessary.

11. Installation is the reverse of these steps.

BREAK-IN

Following cylinder servicing (boring, honing,
new rings, etc.) and mgor lower end work, the
engine should be broken injust as if it were new.
The performance and service life of the engine
depends greatly on a careful and sensible break-in.
For the first 500 miles, no more than one-third
throttle should be used and speed should be varied
as much as possible within the one-third throttle
limit. Prolonged, steady running at one speed, no
matter how moderate, is to be avoided, asis hard
acceleration.

Following the 500-mile service, increasingly
more throttle can be used but full throttle should
not be used until the motorcycle has covered at
least 1,000 miles and then it should be limited to
short bursts until 1,500 miles have been logged.

During the break-in period, oil consumption will
be higher than normal. It is therefore important to
frequently check and correct the oil level. Atnotime,
during break-in or later, should the oil level be
allowed to drop bel ow the bottom line on the inspec-
tion window; if the ail level is low, the oil will
become overheated resulting in insufficient lubrica:
tion and increased wear.

500-mile Service

It is essential that the oil and filter be changed
after the first 500 miles. In addition, it is a good
idea to change the oil and filter at the completion
of break-in (about 1,500 miles) to ensure that al of
the particles produced during break-in are
removed from the lubrication system. The small
added expense may be considered a smart
investment that will pay off in increased engine
life
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STARTER GEARS
(1984-1985 XV700;
1981-1983 XV750; XV920)

1
1. Starter motor gear 7. Spring
2. Circlip 8. Idler gear No. 2
3. Clip 9. Clip
4. Bushing 10. Idler gear No. 1
5. Idler shaft 11. Washer
6. Idler wheel 12. Bushing

16 1 14 13 STARTER GEARS
@k (1986-1987 XV700;
17 Q‘E%{L 1988-ON XV750;
_ XV1000;XV1100)
e /\y

1
1. Bushing 8. Bushing 15. Oil seal
2. Idler shaft 9. Circlip 16. Drive lever
3. Idler wheel 10. Starter clutch 17. Spring
4. Starter motor spring 11. Drive lever screw 18. Nut
5. Idler gear No. 2 12. Drive lever 19. Gasket
6. Idler gear No. 1 13. Drive lever collar screw
7. Washer 14. Drive lever collar
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Table 1 ENGINE SPECIFICATIONS (XV700 AND XV750)

Specifications Wear limit
Item In. (mm) In. (mm)
General
Type 4-stroke, air-cooled, V-twin
Number of cylinders 2
Bore and stroke
XV700 316 x 2.72 (80.2 x 69.2)
XV750 3.268 x 2.72 (83.0 x 69.2)
Displacement
XV700 42.65 cu. in. (699 cc)
XV750 45.64 cu. in. (748 cc)
Compression ratio
XV700 9.0:1
XV750 8.7:1
Cylinders Aluminum alloy with cast iron liners
Warp limit 0.001 (0.03)
Bore
XV700 3.157(80.2)
XV750 3.268 (83.0)
Taper — 0.002 (0.05)

Out-of-round
Piston/cylinder clearance
XV700

XV750

Pistons
Diameter
XV700

XV750

Measuring point
XV700
XV750
Piston rings
Number per piston
Compression
Oil control
Ring end gap
Top and second
XV700

XV750 (1981-1983)
XV750 (1988-0n)

Oil (side rail)
XV700

XV750 (1981-1983)
XV750 (1988-0n)

Ring side clearance
XV700

0.0016-0.0024
(0.040-0.060)
0.0016-0.0024
(0.040-0.060)

3.155-3.157
(80.155-80.157)
3.266-3.267
(82.95-82.97)

0.354 (9.0)
0.374 (9.5)

0.008-0.016
(0.2-0.4)
0.012-0.020
(0.3-0.5)
0.008-0.016
(0.2-0.4)

0.008-0.027
(0.2-0.7)
0.012-0.035
(0.3-0.9)
0.012-0.020
(0.3-0.5)

(continued)

0.0004(0.01)




Cam cap inside
diameter

Cam journal outside
diameter

Rocker arms and shafts
XV700
Shaft clearance

Rocker arm inside
diameter

Rocker arm shaft
outside diameter

0.9843-0.9851
(25.000-25.021)

0.9827-0.9835
(24.96-24.98)
0.0003-0.0013

(0.009-0.033)

0.5512-0.5518
(14.000-14.018)

0.5505-0.5508
(13.985-13.991)

(continued)
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Table 1 ENGINE SPECIFICATIONS (XV700, XV750) (continued)
Specifications Wear limit
Item in. (mm) in. (mm)
Top 0.0016-0.0031
(0.04-0.08)
Second 0.0012-0.0028
(0.03-0.07)
XV750
Top and second 0.0016-0.0031
(0.04-0.08)
Oil control
XV700, XV750 0-0.0015(0.04)
Crankshaft
Runout — 0.0008 (0.02)
Connecting rod
bearing clearance 0.0012-0.0021
(0.030-0.054)
Connecting rod
big-end side clearance 0.0146-0.0187
(0.370-0.474)
Camshaft
Runout — 0.001 (0.03)
Bearing clearance
XV700 0.0008-0.0024
(0.020-0.061)
XV750 (1981-1983) 0.0008-0.0021
(0.020-0.054)
XV750(1988-0n) 0.0008-0.0024
(0.020-0.061)
Lobe height .
Intake 15421 1.5362
(39.17) (39.02)
Exhaust 1.5433 15374
(39.20) (39.05)
Lobe width
XV700
Intake 1.2689
(32.23)
Exhaust 1.2701
(32.26)
XV750 (all) 1.2598 1.2539
(32.00) (31.85)
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Table 1 ENGINE SPECIFICATIONS (XV700, XV750) (continued)

Specifications Wear limit
Item in. (mm) in. (mm)
XV750
Shaft clearance 0.0004-0.0017 0.0039
(0.010-0.043) (0.1)
Rocker arm inside
diameter 0.5512-0.5518 0.533
(14.000-14.018) (14.05)
Rocker arm shaft
outside diameter 0.5502-0.5508 0.549
(13.975-13.991) (13.95)
Valves
Valve stem outer diameter
Intake 0.3140-0.3145
(7.975-7.990)
Exhaust 0.3133-0.3140
(7.960-7.975)
Valve guide inner
diameter 0.3150-0.3160
(8.0-8.012)
Stem-to-guide clearance
Intake 0.0004-0.0015 0.0039
(0.010-0.037) (0.2)
Exhaust 0.0010-0.0020 0.0039
(0.025-0.052) .2
Valve seat width 0.051 +0.0039 0.08
(1.3 +0.01) (2.0)
Valve face width 0.083
(2.1)
Valve stem runout
(maximum) — 0.0012
(0.03)
Margin thickness 0.051 +0.0079 0.028
(1.3 +0.2) ©.7)
Head diameter
Intake 1.693-1.701
(43.00-43.02)
Exhaust 1.457-1.465
(37.00-37.02)
Valve springs

Outer free length
Inner free length

Oil pump
Tip clearance

Side clearance

1.756
(44.6)
1783
45.3)

0.0012-0.0035
(0.03-0.09)
0.0012-0.0031
(0.03-0.08)




Out-of-round
Piston/cylinder clearance
Pistons
Diameter
XV920
XV1000, XvV1100
Measuring point
Piston rings
Number per piston
Compression
Oil control
Ring end gap
XV920
Top and second
XV1000, XV1100
Top
Second
XV1000
XV1100
Oil (side rail)
XV920RH, RJ, XV1000
XV920J, K, MK
XV1100
Ring side clearance
Top
Second
Crankshaft
Runout
Connecting rod side
clearance
Connecting rod oil clearance
Camshaft
Runout
Oil clearance
XV920
XV1000, XV1100

9 CHAPTER FOUR
Table 2 ENGINE SPECIFICATIONS (XV920, XV1000 AND XV1100)
Item Specifications Wear limit
in. (mm) in. (mm)
General
Type 4-stroke, air-cooled, V-twin
Number of cylinders 2
Bore and stroke
XV920 3.62X2.72 in. (92.0X69.2 mm)
XV1000 3.74X2.72 in. (95.0X69.2 mm)
XV1100 3.74X2.95 in. (95.0X75.0 mm)
Displacement
XV920 56.14cu.in.(920cc)
XV1000 59.86 cu. in. (981 cc)
XV1100 64.86 cu. in. (1,063 cc)
Compression ratio 8.3:1
Cylinders Aluminum alloy with cast iron liners
Warp limit 0.001 (0.03)
Bore
XV920 3.661 (92.0)
XV1000, XvV1100 3.74 (95.0)
Taper 0.002 (0.05)

0.0004 (0.01)
0.0018-0.0026 (0.045-0.065)

3.622 (92.0)
3.738 (94.965)
0.575 (14.6)

0.008-0.016 (0.2-0.4)
0.012-0.020 (0.3-0.5)

0.008-0.016 (0.2-0.4)
0.012-0.018 (0.3-0.45)

0.012-0.035(0.3-0.9)
0.012-0.024(0.3-0.6)
0.008-0.0276 (0.2-0.7)

0.0016-0.0031 (0.04-0.08)
0.0012-0.0028 (0.03-0.07)

- 0.0008 (0.02)

0.0146-0.0187 (0.370-0.474)
0.0012-0.0021 (0.030-0.054)

— 0.001 (0.03)

0.0008-0.0021 (0.020-0.054)

0.0008-0.0024 (0.020-0.061) (continued)
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Table 2 ENGINE SPECIFICATIONS (XV920, XV1000 AND XV1100) (continued)

Item Specifications Wear limit
in. (mm) in. (mm)
Lobe height
Intake 1.5421 (39.17) 1.5362 (39.02)
Exhaust 1.5433 (39.20) 1.5374 (39.05)
Lobe width
XV920 (all) 1.2598 (32.00) 1.2539 (31.85)
XV1000, XV1100
Intake 1.2665 (32.17)
Exhaust 1.2705 (32.27)

Cam cap inside diameter
XV920
Front cylinder
Rear cylinder
XV1000, Xv1100
Camshaft outside diameter
XV920
Front cylinder
Rear cylinder
XV1000
XV1100
Rocker arms and shafts
XV920
Shaft clearance

Rocker arm inside
diameter

Rocker arm shaft
diameter

XV1000, XVv1100
Shaft clearance
Rocker arm inside

diameter

Rocker arm shaft

outside diameter
Valves

Valve stem outer diameter
Intake
Exhaust

Valve guide inner
diameter

Intake and exhaust

Stem-to-guide

clearance
Intake

Exhaust

Valve seat width
Intake & exhaust

Valve face width
Intake & exhaust
Valve stem run-out

maximum

0.9448-0.9456 (23.997-24.018)
0.9843-0.9851 (25.000-25.021)

0.09843-0.9851 (25.000-25.021)

0.9440-0.9435 (23.98-23.96)
0.9835-0.9830 (24.98-24.97)
0.9440-0.9432 (23.98-23.95)
0.9826-0.9834 (24.96-24.98)

0.004-0.0017 0.0039
(0.010-0.043) (0.1)
0.5512-0.5518 0.533
(14.000-14.018) (14.05)
0.5502-0.5508 0.549
(13.975-13.990) (13.95)
0.0003-0.0013 (0.009-0.033)
0.5512-0.5518 (14.000-14.018)
0.5505-0.5508 (13.985-13.991)
0.3140-0.3145 (7.975-7.990)
0.3133-0.3140 (7.960-7.975)
0.3150-0.3160 (8.0-8.012)
0.0004-0.0015 0.0039
(0.010-0.037) (0.1)
0.0010-0.0020 0.0039
(0.025-0.052) (0.1)
0.051 +0.0039 0.08
(1.3 +0.01) (2.0)
0.083 (2.1)

0.0012
(0.03)

(continued)
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Table 2 ENGINE SPECIFICATIONS (XV920, XV1000 AND XV1100) (continued)

Item Specifications Wear limit
in. (mm) in. (mm)
Margin thickness
Intake & exhaust 0.051 +0.0079 0.028
(1.3 0.2) 0.7

Head diameter
XV920RH, RJ
Intake
Exhaust
XV920J, K, MK;
XV1000; XVv1100
Intake
Exhaust
Valve springs (XV920, XV1000)
Outer free length
Intake & exhaust
Inner free length
Intake & exhaust
Valve springs (XV1100)
Outer free length
Intake & exhaust
Inner free length
Intake & exhaust
Oil pump
Tip clearance
Side clearance

1.693-1.701 (43.00-43.02)
1.457-1.465 (37.00-37.02)

1.850-1.858 (47.00-47.20)
1.540-1.548 (39.00-39.02)
1.756 (44.6)

1.783 (45.3)

1.789 (45.33)
1.708 (43.39)

0.0012-0.0035 (0.03-0.09)
0.0012-0.0031 (0.03-0.08)

Table 3 ENGINE TIGHTENING TORQUES

ft.-1b. N'ITI

Cylinder nut (XV750 & XV920)

No. 1 36 50

No. 2 64
Cylinder nut (XV700, XV1000 and XV1100) 36 50
Cylinder head nut

XV750, XV920 29 40

XV700, XV1000, XV1100 25 " 35
Cylinder head bolt 14 20
Cam sprocket cover 7 10
Cam sprocket 40 55
Camshaft bushing 14 20
Rocker arm cover 7 10
Rocker arm shaft 27 38
Rocker arm shaft/oil delivery pipe 14 20
Oil delivery pipe 14 20
Valve adjuster locknut 19 27
Cam chain tensioner bolt 7 10
Cylinder bolt 7 10
Cam chain guide (rear)

Bolt 6 8

Nut 9 12
Starter motor 7 10
Timing gear shaft stopper plate 7 10

(continued)
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Table 3 ENGINE TIGHTENING TORQUES (continued)

ft.-lb. N*m
Flywheel nut
1981-1983 112 155
1984-on 125 175
Primary drive gear
XV750 50 70
XV700, XV920, XV1000, XV1100 80 110
Clutch boss 50 70
Crankshaft end cover 9 12
QOil pump cover 7 10
Qil pump sprocket 9 12
Qil pump 7 10
Neutral switch 14 20
Shift fork guide bar sprocket 5 7
Crankcase bolts
M10 28 39
M6 7 10
Connecting rod nut 35 48
Engine drain plug 31 43
Qil level switch 7 10
Table 4 SHAFT DRIVE UNIT TIGHTENING TORQUES
ft.-1b. N«m
Drive shaft nut 80 110
Bearing housing (XV750, XV920)
Bolt 16 23
Nut 16 23
Bearing housing (XV700, XV1000, XV1100)
Bolt 18 25
Qil drain screw 16 23
Bearing retainer* 80 110

' Left-hand threads.

Table 5 ENGINE MOUNT TIGHTENING TORQUES

Item ft.-1b. N*m

All engine mount fasteners

XV750, XV920RH, RJ 39 54
XV920J, K, MK 50 70
XV700, XV1000, XV1100

Front engine mount bracket 46 64

All others 40 55
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CLUTCH AND TRANSMISSION

CLUTCH

The clutch on the Yamaha XV is a wet
multi-plate type which operates immersed in the
engine oil.

All clutch parts can be removed with the engine
in the frame. Refer to Table 1 or Table 2 for speci-
fications on dl clutch components and Table 3 for
all tightening torques. Tables 1-3 are found at the
end of the chapter.

Removal

This procedure is shown with the engine
partially disassembled. Engine disassembly is not
necessary for clutch removal. Refer to Figure 1A or
Figure IB.

1. Place the bike on the centerstand.

2. Drain the engine oil as described in Chapter
Three.

3. Loosen and dlide the cover away from the clutch
lever adjustment nut at the handlebar and dacken
the clutch cable (Figure 2).

4. Remove the clutch adjuster cover (Figure 3).
5. Loosen the clutch adjuster locknut and turn the
adjuster (Figure 4) counterclockwise 2-3 turns.

6. See Figure 5. Remove the following from the
right-hand side.

a. Rear brake peda (A).

b. Footpeg assembly (B).

c. Left-hand footrest bar, if so equipped.

7. Remove the Allen bolts securing the right-hand
side cover (Figure 6) in place and remove it.

8A. All models except XVI100: Perform the
fallowing:

a. Remove the 6 pressure plate screws (Figure 7)
and springs (Figure 8).

b. Remove the pressure plate (Figure 9).

c. Remove the clutch plate (Figure 10) and
friction disc (Figure 11). Continue until al
plates are removed. Stack plates in order.

d. Remove the washer (Figure 12), clutch
release bearing (Figure 13) and outer pushrod
(Figure 14).

8B. XV7/00.-Perform the following:

a. Remove the plate washer screws (1, Figure
IB).

b. Remove the plate washer (2, Figure IB) and
the clutch spring (3, Figure IB).

¢. Removethe spring seat (4, Figure I B).

d. Remove the clutch pressure plate (5, Figure
IB).

e. Remove the washer (6, Figure IB), clutch
releasebearing (7, Figure 1 B) and pushrod (8,
Figure IB).

9. Straighten out the locking tab on the clutch nut
and remove the clutch nut (Figure 15).
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CLUTCH
(EXCEPT XV1100)

Q

Screw
Washer
Spring
Pressure plate
Washer
Bearing
Pushrod

Nut
Lockwasher
10. Clutch plate
11. Friction plate
12. Ring

13. Clutch plate
14. Spring

15. Seat plate

16. Clutch boss
17. Washer

18. Clutch housing
19. Long pushrod
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CLUTCH
(XV1100)

Q

. Screw

. Plate Washer
. Clutch spring
. Spring seat

. Pressure plate
Washer

. Bearing

. Pushrod

. Nut

. Lockwasher

. Clutch plate

. Friction disc

. Ring

. Clutch plate

. Spring

. Seat plate

. Clutch boss

. Washer

. Clutch housing
. Long pushrod
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NOTE
To keep the clutch housing from
turning, use the "Grabhit" special tool
available from Joe Bolger Products,
Inc., Bane, MA 01005. See Figure 16.

10. Remove the clutch boss (Figure 17).

11. Remove the washer (Figure 18) and clutch
housing (Figure 19).

12. Remove the pushrod (Figure 20).

Inspection

1. Clean al clutch parts in a petroleum-based
solvent such as kerosene, and thoroughly dry with
compressed air.

2A. All models except XV1100: Measure the free
length of each clutch spring as shown in Figure 21.
Replace any springs that are too short (Table 1).
2B. 1986-on XV1100: Perform the following.

a. Inspect the clutch spring (3, Figure IB) for
bends or cracks. Replace if necessary.

b. Measure the clutch spring height with a
vernier caiper (Figure 22A). Replace the
clutch spring if the minimum height is too
short (Table 2).

c¢. Place the clutch spring on a flat surface, such
as a piece of glass, and measure its flatness
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with a feder gauge (Figure 22B). Replace the
clutch spring if the warpage exceeds the
standard limit in Table 2.
d. Inspect the spring seat (4, Figure I B) for wesr,
bending or damage. Replace if necessary.
3. Measure the thickness of each friction disc at
severa places around the disc as shown in Figure
23. See Table 1 or Table 2. Replace all friction
discs if any one is found too thin. Do not replace
only 1 or 2 discs.
4. Check the clutch metal plates for warpage as
shown in Figure 24. If any plate is warped more
than specified (Table 1 or Table 2) replace the
entire set of plates. Do not replace only 1 or 2
plates.
5. Check the teeth on the clutch housing. Replace
if necessary.
6. Inspect the clutch hub outer housing (Figure 25)
and the clutch boss assembly (Figure 26) for cracks
or galing in the grooves where the clutch friction
disc tabs dide. They must be smooth for
chatter-free clutch operation.
7. Inspect the shaft splines (Figure 27) in the
clutch boss assembly. If damage is dight, remove
any smal burrs with a fine-cut file; if damage is
severe, replace the assembly.

NOTE
The clutch bossis a subassembly with a
built-in damper located inside the first
clutch plate. Acirclip (Figure 28) holds
the assembly together. Do not
disassemble this unit unless there is
severeclutch chatter.

8. Inspect the clutch release bearing (Figure 29).
Replace dl 3 parts if damaged.

9. Inspect the long pushrod (Figure 30) by rolling
it on a flat surface, such as a piece of glass. Any
clicking noise detected indicates that the rod is
bent and should be replaced.

10. Ingpect the clutch nut, lockwasher and washer
for wear or damage (Figure 31). Replace as

necessary.
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11. Inspect the pressure plate (Figure 32) for signs
of wear or damage; replace if necessary.

Ingtallation

1. Coat all parts with clean engine oil.
2. Ingtall the long pushrod (Figure 20). Insert the
rod's shorter end into the shaft first.
3. Ingtall the clutch housing (Figure 19). Make
sure it meshes properly with the primary drive
gear.
NOTE
While installing the dutch housing,
dightly rotate it back andforth until the
gears mesh properly. Push it on until it
bottoms.

4. Ingtal the thrust washer (Figure 18).

5. Ingtal the clutch boss (Figure 17).

6. Ingtall the lockwasher (Figure 33). Make sure
the locking taps on the lockwasher are inserted into
the dots in the pressure plate.

7. Install the clutch nut (Figure 15) and tighten to
specifications (Table 3) using a torque wrench and
holding tool to keep the clutch hub from turning.
See Figure 16. Bend up the lockwasher against one
side of the nut.

8. Install the short pushrod into the transmission
mainshaft (Figure 14). Then install the bearing
(Figure 13) and washer (Figure 12) onto the end of
the pushrod.

9. Ingtal the friction discs (Figure 11) and clutch
plates (Figure 10). Refer to Figure 1A or Figure IB
for plate installation order.

10A. All models except XV1100: Peform the
following:

a Ingal the pressure plate (Figure 9).

b. Install the springs (Figure 8) and bolts (Figure
7) and tighten in a crisscross pattern to 58
ft.-1b. (8 N«m).

10B. XVI100: Perform the following.

a Mesh the pressure plate splines (5, Figure IB)
with the clutch boss splines (17, Figure IB)
and install the pressure plate.

b. Ingtall the spring seat (4, Figure IB) and the
clutch spring (3, Figure IB).

c. Install the plate washer (2, Figure IB) and
bolts. Tighten the bolts to 7.2 ft.-Ib. (10 N«m)
in a crisscross pattern.

11. Ingtal the clutch cover (Figure 6) with a new
gasket. Tighten the cover screws securely.

12. Continue installation by reversing Steps 1-5.
13. Adjust the clutch as described in Chapter
Three.

14. Rill the crankcase with the recommended
type and quantity of engine oil. Refer to Chapter
Three.
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CLUTCH CABLE

Replacement

In time, the cable will stretch to the point whereit
can no longer be adjusted and will have to be re-
placed.

I Remove the seat.
2 Remove the fud tank as described in Chapter

» Loosen and dide the cover away from the clutch
Ié\ er adjustment nut at the handlebar. Then loosen
the adjustment nut (Figure 34) and remove the
cable from the hand lever.

3
—

. Lock nut

WORN

GOOD
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4. Remove the clutch cable adjuster cover (Figure
35).

5. Loosen the clutch cable adjuster locknut and
turn the adjuster counterclockwise 2-3 turns. See
Figure 36.

6. Disconnect the clutch cable a the adjuster
(Figure 37). Pull the cable out of the engine.

NOTE
Prior to removing the cable, make a
drawing of the cable routing through
theframe. It is very easy toforget howit
was, onceit hasbeen removed. Replace
it exactly asit was, avoiding any sharp
turns.

7. Remove the cable from the frame and replace
with a new one. Make sure the cable fits into the
cable clamp on the left-hand side (Figure 38).

8. Adjust the clutch as described in Chapter Three.

DRIVE SPROCKET
(CHAIN-DRIVE MODELYS)

Removal/l nstallation

1. Place the bike on the centerstand.
2. Remove the shift lever and left side cover.
3. Remove the rear axle nut cotter pin and loosen
the axle nut.
4. Loosen the drive chain adjusters (Figure 39) to
dlow dack in the drive chain.
5. Have an assistant apply the rear brake to keep
the drive sprocket from turning. Remove the
sprocket bolts.
6. Move the rear whed dightly forward and
remove the drive chain from the sprocket. Remove
the drive sprocket from the engine.
7. Installation isthe reverse of these steps; note the
following:
a. Tighten the drive sprocket bolts to 7.2 ft.-Ib.
(10 N-rn).
b. Adjust the drive chain as described in
Chapter Three.

Inspection

Inspect the teeth of the sprocket. If the teeth are
visibly worn (Figure 40), replace the sprocket with
anew one.

If the sprocket requires replacement, the drive
chain and rear sprocket are probably worn aso.
Refer to Chapter Nine.

SHIFT MECHANISM
Refer to Figure 41 for this procedure.
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Removal/lnspection/I nstallation

1 Remove the shift lever and the left-hand foot
peg See Figure 42
2 On 1984 models, remove the left-hand footrest
bar (Figure 43)
3 Loosen the clutch cable adjuster at the
handlebar (Figure 34)
4 Dram the engine il as described in Chapter
Three
5 Remove the Allen bolts securing the left-hand
crankcase cover and remove it
6 Disengage the shift lever from the shift drum
and remove it from the crankcase (Figure 44)
7 Disassemble the shift shaft by performing the
following
a Remove the washers from both ends of the
shift shaft assembly See Figure 45
b Remove the circlip and dide the stopper lever
assembly (Figure 46) dff the shaft,
¢. Remove the washer (Figure 47) and circlip
(Figure 48) and disconnect the return spring
(Figure 49).

SHIFTER ASSEMBLY

. Washer

. Circlip

Spring

Stopper lever assembly
Washer

Spring

Spacer

. Shift shaft assembly
Circlip

. Washer

. Spring

PN AWM

o
O ©

CHAPTER FIVE




CLUTCH AND TRANSMISSION

109

8. Examine the shift shaft assembly spindle for
damage. If the spindle is bent or damaged in any
way, it must be replaced.

9. Assemble the shift shaft assembly in the order
shown in Figure 41. Install the washers on both
ends of the shift shaft (Figure 45).

10. Insert the end of the spindle into the engine
crankcase opening.

11. Pull the shift lever down (Figure 44) and install
the shift mechanism al the way. Figure 50 shows
the installed assembly.

12. Reverse Steps 15 to complete installation.
Refill the engine with the correct type and quantity
of oil as described in Chapter Three.

TRANSMISSION

The crankcase must be disassembled as
described in Chapter Four to gam access to the
transmission components.

Removal/l nstallation

Refer to Figure 51 for this procedure.
1. Peform Steps 1-12 of Crankcase Disassembly
in Chapter Four.
2. Side df the middle gear (Figure 52) and first
gear (Figure 53) from the drive axle.
3. Remove the shift fork guide bar (Figure 54).
4. Remove the drive axle fourth gear and the No.
3 shift fork. See Figure 55.

v J
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@ TRANSMISSION

1. Middle driven gear (shaft-drive models) 8.
2. Middle drive gear 9.
3. Drive axle 1st gear 10.
4. Drive axle 4th gear 11.
5. Circlip 12.
6. Washer 13.
7. Drive axle 3rd gear 14.

5. Remove the No. 2 shift fork (Figure 56).

6. Remove the main shaft and drive axle shaft at
the same time. See Figure 57.

7. Remove the No. 1 shift fork and the drive axle
fifth gear. See Figure 58.

8. Remove the shift drum (Figure 59).

9. Ingpect the transmission assembly as described
in this chapter.

NOTE
Prior to installing any components,
coat all bearing surfaces with assembly
oil.

10. Install the <hift drum into the left-hand
crankcase (Figure 59).

NOTE
When ingtalling the shift forks, the
number on each shift fork (Figure 60)
must face toward the left-hand
crankcase.

Drive axle

Drive axle 2nd gear
Washer

Circlip

Drive axle 5th gear
Main shaft

Main shaft 4th gear

Gl

14 15 16

15.
16.
17.
18.
19.
20.
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18 19 20

Washer

Circlip

Main shaft 2nd/3rd gear
Main shaft 5th gear
Washer

Circlip
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11. Insert the No. 1 shift fork into the drive axle
fifth gear (Figure 61). Then install the dhift
fork/gear assembly into the left-hand dde
crankcase, making sure to center the gear over the
crankcase bearing. See Figure 62.

12. Position the No. 1 shift fork so that its pin
segts in the shift drum groove (Figure 62).

13. Ingtall the drive axle and main shaft
assemblies into the left-hand crankcase at the same
time (Figure 57).

14. Install the No. 2 d<hift fork onto the
second/third combination drive axle gear (Figure
56). Position the No. 2 shift fork so its pin seats in
the hift drum groove.

15. Insert the No. 3 shift fork into the drive axle
fourth gear (Figure 63). Then dide the shift
fork/gear combination onto the drive axle.
Position the No. 3 shift fork so its pin seats in the
shift drum groove. See Figure 55.

16. Ingtall the shift fork guide bar so it goes
through al 3 shift forks and seats properly in the
guide bar boss in the crankcase. See Figure 54.

17. Ingtall the drive axle first gear (Figure 53) and
middle gear (Figure 52).

18. Assemble the crankcase as described in
Chapter Four.

Main Shaft Disassembly/Assembly
Refer to Figure 51 for this procedure.

NOTE
Duringdisassembly, placeall partsin a
container such asan egg carton to keep
thegearsin order.

1. Remove the circlip and washer (Figure 64).

2. Remove fifth gear (Figure 65).

3. Remove second/third gear combination (Figure
66).

4. Remove the circlip and washer and dide off
fourth gear (Figure 67).
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2nd/3rd
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5. Inspect the main shaft assembly as described in
this chapter.

6. Assamble by reversing these remova steps.
Refer to Figure 51 and Figure 68 for correct
placement of the gears. Make sure that al circlips
are seated correctly in the main shaft grooves.

7. Make sure each gear engages properly with the
adjoining gear where applicable.

Drive Axle Disassembly/Assembly
Refer to Figure 51 for this procedure.

NOTE
During disassembly, placeall partsina
container such as an egg carton to keep
thegearsin order.

NOTE
Some gears were removed from the
drive axle during transmission
removal. Inspect these gears as
described later in thischapter.

1. Remove the circlip and washer (Figure 69).

2. Side off fourth gear (Figure 70).

3. Remove the circlip and washer and dide of
second gear (Figure 71).

3. Inspect the drive axle assembly as described in
this chapter.

4. Assemble by reversing these remova steps.
Refer to Figure 51 and Figure 72 for correct
placement of the gears. Make sure that al circlips
are seated correctly in the drive axle grooves.

5. Make sure each gear engages properly with the
adjoining gear where applicable.

I nspection

1. Clean al parts in cleaning solvent and
thoroughly dry.

2. Inspect the gears visudly for cracks, chips,
broken teeth and burnt teeth. Check the lugs

o




114

CHAPTER FIVE

(Figure 73) on ends of gears to make sure they are
not rounded df. If lugs are rounded df, check the
shift forks as described in this chapter. More than
likely, one or more of the ghift forks is bent.

NOTE

Defectivegearsshouldbereplaced. Itis

a good idea to replace the mating gear

even though it may not show as much

wear or damage. Remember that

accelerated wear to new parts is

normally caused by contact from worn

parts.
3. Inspect al freewheedling gear bearing surfaces
for wear, discoloration and galling. Inspect the
mating shaft bearing surface also. If there is any
metal flaking or other visible damage, replace both
parts.
4. Inspect the main shaft (Figure 74) and drive
axle (Figure 75) shaft splines for wear or
discoloration. Check the mating gear internal
splines (Figure 76) also. If no damage is apparent,
install each diding gear on its respective shaft and
work the gear back and forth to make sure the gear
operates smoothly.

5. Check al circlips and washers. Replace any
circlips that may have been damaged during
operation or removal as well as any washers that
show wear.

6. If some of the transmission components were
damaged, make sure to remove the shift drum and
shift forks as described in this chapter and inspect
al components carefully.

SHIFT DRUM AND FORKS
Removal/l nstallation

Remove and install the shift forks and shift
drum as described under  Transmission
Removal/Installation in this chapter.

Inspection

1. Inspect each hift fork for signs of wear or
cracking (Figure 77). Examine the shift fork at the
point where it contacts the dider gear. This surface
should be smooth with no signs of wear or damage.
Make sure the forks dide smoothly on the shaft
(Figure 78). Make sure the shaft is not bent. This
can be checked by removing the shift forks from
the shaft and rolling the shaft on a piece of glass.
Any dlicking noise detected indicates that the shaft
is bent.

2. Check grooves in the shift drum (Figure 79) for
wear or roughness.

3. Check the shift drum bearing (Figure 80). Make
sure it operates smoothly with no sgns of wear or
damage.

4. Check the cam pin followers in each shift
fork. They should fit snugly but not too tightly.
Check the end that rides in the shift drum for wear
or burrs. Replace as necessary.



CLUTCH AND TRANSMISSION

Table 1 CLUTCH SPECIFICATIONS (XV700, XV750, XV920, XVI000)

Standard Minimum
Hern in. (mm) In. (mm)
Friction plate (8 pcs) 0.12(3.0) 0.11 (2.8)
Clutch plate (7 pcs) 0.063(1.6)
Warp limit 0.001 (0.04)
Clutch spring free length (5 pcs) 1.62(41.2) 1.58(40.2)
Pushrod bend limit 0.02 (0.5)

Table 2 CLUTCH SPECIFICATIONS (XV1100)

Standard Minimum

Item in. (mm) in. (mm)
Friction plate (8 pcs) 0.12 (3.0) 0.11 (2.8)
Clutch plate (7 pcs) 0.079 (2.0)

Warp limit 0.001 (0.04)

Pushrod bend limit 0.02 (0.5)
Clutch spring height 0.256 (6.5)
Warp limit 0.004 (0.1)

Table 3 CLUTCH TIGHTENING TORQUES

ft.-1b. N«m
Clutch hub 50.5 70
Shift fork guide bar screw 5 7
Neutral switch 14.5 20

Clutch push screw 9 12
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FUEL, EXHAUST AND EMISSION CONTROL SYSTEMS

The fud system consists of the fud tank(s),
shutoff valve with fud filter, two Hitachi constant
velocity carburetors, fud pump (XV1000 and
XVI1100) and an air cleaner.

The exhaust system consists of two exhaust
pipes, a crossover pipe and two mufflers.

Some models are equipped with emission
control systems to comply with state and Federal
regulations. These systems are discussed in this
chapter.

Information about fud grade and engine and
carburetor adjustments that would d&fect the
emission control system is found behind either the
left-hand or right-hand side cover (Figure 1). This
information must be observed to ensure that your
motorcycle will comply with Federal and state
regulations.

This chapter includes service procedures for all
parts of the fud, exhaust and emission control
systems. Table 1 and Table 2 are at the end of the
chapter.

AIR CLEANER

The air cleaner must be cleaned frequently.
Refer to Chapter Three for specific procedures and
sarvice intervals.

CARBURETORS
Basc Principles

An understanding of the function of each of the
carburetor components and their relationship to
one another is a valuable aid for pinpointing a
source of carburetor trouble.

The carburetor's purpose is to supply and
atomize fud and to mix it in correct proportions
with the air that is drawn in through the air intake.
At the primary throttle opening (idle), a small
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amount of fud is siphoned through the pilot jet by
the incoming air. As the throttle is opened further,
the air stream begins to siphon fud through the
main jet and needle jet. The tapered needle
increases the effective flow capacity of the needle
jet because, as it is lifted, the needle occupies less
area of thejet. In addition, the amount of cutaway
in the leading edge of the throttle vave (or

17

vacuum cylinder) aids in controlling the fud-ar
mixture during the partial throttle openings.

At full throttle, the carburetor venturi is fully
open and the needle is lifted far enough to permit
the mainjet to flow at full capacity.

Service

If poor engine perfomace and/or hesitation is ob-
served, remove and clean the carburetors.

If after servicing the carburetors and making ad-
justments as described in this chapter the maotorcy-
cle does not perform correctly (and assuming that
other factors affecting performance are correct,
such as ignition timing and condition, valve adjust-
ment, ect), the motorcycle should be check by a
dedler or a qualified performance tuning speciaist.

Standard carburetor specifications are in Table 1 |*
at the end of this chapter. i

Removal/l nstallation

1. Remove the fud tank as described in this chap-
ter.

2. 1984-on: Remove the mixture control valve/air
induction system as described in this chapter.

3. XVI000: Refer to Coasting"Enricher System
(Vacuum Line Routing) in this chapter and discon-
nect the vacuum lines before removing the carbure-
tor. Tag all hoses so that they can be reconnected
correctly during installation.

4. Lift the carburetor cable lever on the right-hand
carburetor and disconnect the throttle cable (Figure
2). Lift the carburetor cable lever on the left-hand car-
buretor and disconnect the choke cable (Figure 3).

5. Label and disconnect al vacuum air lines at the
carburetors.

6. Use a small hose to drain the carburetor float
bowls.

7. Remove the left-and right-hand intake hoses at
the carburetors. See Figure 4.

8. Loosen the intake manifold clamp screws (Figure
5) and dide the clamps away from the carburetors.

9. Loosen the front inner manifold bolt located be-
tween the intake of the rear cylinder carburetor and
the front intake manifold. This bolt can be reached
with an open end wrench from the left side by
reaching over the top of the intake of the rear cylin-
der carburetor.

10. Remove the carburetors from the rubber intake
manifolds. If the carburetors have never been re-
moved or the intake manifold rubber has hardened
this can be difficult. Grasp the carburetors and ro-
tate them clockwise. Once they are loose lower
them carefully onto the cylinder fins.
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Cover
Plunger
Rod
Spring
Washer
Washer
Housing
Screw

. Washer

Spring

. Throttle screw
. Starter lever
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. Spring

. O-ring

. Pilot screw

. Screw

. Washer

. Brace

. Rod

. Washer

. Roller

. Washer

. Clip

. Clip

. Washer

. Connecting rod
. Washer

. Clip

. Screw

. Washer

. Brace

. Cover

. Needle cap

. Spring

. Jet needle

. Spring

. Diaphragm assembly
. Screw

. Washer

. Starter lever
. Main nozzle
. Synchronizing screw
. Spring
. Spring
. Washer
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49.
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53.
54.
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57.
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CARBURETOR (1981-1987)

@iy

Screw

Pilot jet

Washer

Needle valve assembly
Nut

Throttle screw (do not adjust)
Washer

Main jet

Pivot pin

Float

Gasket

Float bowl

Drain screw

Washer

Screw
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11. Removethe outer bolt that securesthefront cylin-
der intake manifold and dide the intake manifold out.
12. Loosen the rear inner manifold bolt located be-
tween the intake of the front cylinder carburetor and
the rear intake manifold. This bolt can be reached
with an open end wrench from the right side by
reaching over the intake of the front cylinder carbu-
retor.

13. Remove the outer bolt that securestherear cylin-
der intake manifold and dide the intake manifold out.
Account for each manifold O-ring.

14. Remove the carburetors from the right side by
rotating them dightly as they come out.

15. While the carburetors are removed, examine
the intake manifolds, O-nngs, and the intake hoses
for any cracks or damage that would allow unfil-
tered air to enter the engine. Replace any worn or
damaged parts.

16. Install by reversing these removal steps; note
the following:

a. Prior to ingtaling the carburetor assembly,
coat the inside surfaces of both intake mani-
folds with silicon based Iubricant. This will
make it easier to install the carburetor throats
into the manifolds.

b. Be sure the throttle and chpke cables are cor-
rectly positioned in the frame-not twisted or
kinked and without any sharp bends. Tighten
the locknuts securely.

17. Adjust the throttle cable as described in the
Chapter Three.

18. Adjust the choke cable as described in this
chapter.

Disassembly/Cleaning/I nspection/
Assembly (1981-1987)

Refer to Figure 6 for this procedure.

It is recommended that only one careburetor be
disassembled and cleaned at onetime. Thiswill pre-
vent mixing of parts.

All components that require cleaning can be re-
moved from the carburetor body without removing
the carburetors from the mounting plates. Do not sep-
arate the carburetors as misalignment will occur on as-
sembly. If one carburetor body must be replaced, have
adedler or qualified speciaist do thejob.

When cleaning the carburetor assembly, do not
turn the pilot adjustment screw.

1. Remove the diaphragm cover (Figure 7) and
pull out the spring (Figure 8) and diaphragm (Fig-
ure9).

2. Remove the 4 screws securing the float bowl
(Figure 10) and remove it and its gasket.
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3. Remove the float pivot pm (Figure 11) and

remove the float together with the needle valve @
(Figure 12)

4 Remove the needle seat and gasket (Figure 13).

5. Remove the main jet and washer (Figure 14).

6. Remove the main nozzle (Figure 15).

NOTE
Further disassembly is neither
necessary nor recommended If the
throttle or choke shafts are damaged,
take the carburetor body to a dealer for
replacement.

7. Clean dl parts, except rubber or plastic parts
and gaskets, in a good grade of carburetor cleaner.
This solution is available at most automotive or
motorcycle supply storesin a small, resealable tank
with adip basket. Ifitistightly sealed when not in
use, the solution will last for several cleanings.
Follow the manufacturer's instructions for correct
soaking time (usualy about 1/2 hour).

8. Remove al parts from the cleaner and blow dry
with compressed ar. Blow out the jets with
compressed air. Do not use a piece of wire to clean
them as minor gougesin ajet can ater theflow rate
and upset the ar-fud mixture.

9. If the floats are suspected of leaking, put them
in a small container of a non-caustic solution and
push them down. If the floats sink or if bubbles
appear (indicating a leak), the floats must be
replaced.

10 Check the needle seat 0-nng. If it appears
cracked or worn, replace it.

11. Check the float needle (Figure 16) and seat
contact areas closdly Both contact surfaces should
appear smooth without any gouging or other
apparent damage. Replace both needle and seat as
a set if any one part is worn or damaged.

12. Repeat Steps 1-11 for the other carburetor. Do
not mix the parts—keep them separate.
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13. Assamble by reversing these disassembly
steps, notethefollowing:

a. After installing the main nozzle, make sure it
seats in the carburetor housing correctly (Fig-
ure 17).

b. When installing the diaphragm, make sure to
position the tab on the diaphragm (Figure 18)
correctly into the recess in the carburetor
body.

c. After installing the carburetor, check the fud
level as described in this chapter.

Dsassembly/Cleaning/l nspection/
Assembly (1988-on)

Refer to Figure 19 for this procedure.

It is recommended that only one carburetor be

disassembled and cleaned at one time. This will
prevent mixing of parts.

21

All components that require cleaning can be
removed from the carburetor body without
removing the carburetor from the mounting plates.
Do not separate the carburetors as misalignment
will occur on assembly. If one carburetor body
must be replaced, have a dealer or qualified
specialist do the job.

CAUTION
When cleaning the carburetor
assembly, do not turn the pilot

adjustment screw as it has been preset
at the factory, changing the basic
setting  will  actually detune the
carburetor. Carburetor adjustments
which can beperformed by the amateur
mechanic are described in Chapter
Three.

1. Remove the diaphragm cover (Figure 20) and
pull out the spring (A, Figure 21) and diaphragm
(B, Figure 21).

2. Remove the screws securing the float bowl
(Figure 22) and remove it and its gasket.

3. Remove the float pivot pin® (Figure 23) and
remove the float along with the needle valve.

4. Remove the needle seat and gasket.

5. Removethemainjet (A, Figure 24) and washer
(B, Figure 24).

6. Remove the main nozzle (C, Figure 24).

7. Removethepilotjet (D, Figure 24).

8. Remove the screws securing the coasting enrich-
ener cover. Remove the cover, outer spring, dia-
phragm, holder, pushrod and inner spring (Figure
25).

NOTE
Further disassembly is neither
necessary nor recommended. If the

throttle shaft is damaged, take the
carburetor body to a dealer for
replacement.

9. Clean al parts, except rubber or plastic parts
and gaskets, in agood grade of carburetor cleaner.
This solution is available at most automotive or
motorcycle supply storesin asmall, resealable tank
with adip basket. If it is kept tightly sealed when
not in use, the solution will last for severa
cleanings. Follow the manufacturer's instructions
for correct soak time (usually 1/2 hour).

10. Remove al parts from the cleaner and blow
dry with compressed air. Blow out the jets with
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CARBURETOR (1988-ON)

. Screw
. Cable clamp

Brace

. Top cover
. Spring

Clip

. Jet needle

Ring

. Seal

. Diaphragm assembly
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

Main nozzle
Pilot air jet No. 1
Bracket

Tab

Clamp
Lockwasher
Screw

Coasting enrichener assembly
Washer

Main jet

Pilot jet

Float

Gasket

Float bowl

Drain screw

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.

Washer

Needle valve assembly
Lockwasher
Washer
Throttle shaft
Spring

Throttle wheel
Lockwasher
Nut

Spring

Plug

Gasket

Spring *
Nut
Lockwasher
Rod

Spring

Starter plunger
Spring

Nut

Pilot screw
Tube

Tube

Elbow fitting
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compressed air. Do not use a piece of wire to clean
them as minor gouges in ajet can alter the flow
rate and upset the air-fuel mixture.
11. If the floats are suspected of leaking, put them
in a small container of a non-caustic solution and
push them down. If the float sinks or if bubbles
appear (indicating a leak), the float(s) must be
replaced.
12. Check the needle seat O-ring. If it appears
cracked or worn, replace it.
13. Check the float needle seat (Figure 16) and
seat contact areas closely. Both contact surfaces
should appear smooth without any gouges or other
apparent damage. Replace both the needle and seat
as a set if any one part is worn or damaged.
14. Repeat Steps 1-13 for the other carburetor. Do
not mix the parts—keep them separate.
15. Assemble by reversing these disassembly steps;
note the following:

a. After ingtalling the main nozzle, make sure it

seats in the carburetor housing correctly.

b. When installing the diaphragm, make sure to
position the tab on the diaphragm (Figur e 26)
correctly into the recess in the carburetor
body.

c. After installing the carburetor, check fud level
as described in this chapter.

@
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COASTING ENRICHENER SYSTEM
1986-ON XV1100 AND 1988-ON XV750

Refer to Figure 27 for 1986-1987 XV 1100 mod-
€ls or Figure 28 for 1988-on XV 750 and XV1100
models.

The carburetors on these models are equipped

withacoastingenrichenersystem.Whenthethrottle

is opened, air is forced to the pilot jet through pas-
sages A and B. When thethrottleis off, vacuum at
the carburetor joint increases and actuates the en-
richener diaphragm which shuts off the air through
passage B. Thisactionincreasesthe fue mixture at
the pilot outlet and reducesafterburning.

. Inner spring
. Pushrod

. Holder

. Diaphragm

. Outer spring
. Cover

DN WNa
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Refer to Figure 29 for 1986-1987 XV1100 mod-
elsfor this procedure. On 1988-onmodels, the coast-
ing enrichener assembly is incorporated into the
carburetor body and is not a separate unit that can be
removed as an assembly.

1. Remove the carburetor as described in this chap-
ter.

2A. On 1986-1987 XV1100 models, perform the
following:

a. Remove the screws securing the coasting en-
richener system to the carburetor housing and
remove it.

b. Remove the O-ring.

2B. On 1988-onmodel s, removethe screws securing
the coasting enrichener cover. Remove the cover,
outer spring, diaphragm, holder, pushrod and inner
spring (Figure 25).

3. Inspect the enrichener diaphragm for tears or other
damage. Replace the coasting enrichener system if
n .

4. On 1986-1987 XV 1100 models, check the O-ring
for wear or damage. Replace if necessary.

5. Install by reversing these steps. Adjust thethrottle
cables as described in Chapter Three.

Coasting Enrichener System '
Vacuum Line Routing

Refer to Figure 30 for 1986-1987 XV1100 models
or Figure 31 for 1988-on XV750 and XV1100
models.

Refer to these illustrations when removing or
installing the carburetor or when reconnecting the
carburetor vacuum lines.
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@ COASTING ENRICHENER SYSTEM
(1986-1987 XV1100)

Coasting enrichener

T Vacuum piston
Jet needle

Main nozzle
Main jet

Pilot jet
Pilot screw
Coasting enrichener

Route B

<:l Air
Fuel air mixture
« Fuel

Pilot jet
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FUEL LEVEL MEASUREMENT mm). The tubing should be long enough to reach
. . from one side of the carburetor assembly to the
The bike must be exactly level for this i

measurement to be accurate. Place pieces of wood
r shims under either side of the centerstand or
place a suitable size jack under the engine and
position the bike so the carburetor assembly is
e\ d from side to side.
Use either the Yamaha special level gauge (part
No. 90890-01312-00, Figure 32) or apiece of clear
nyl tubing with an inside diameter of 0.24 in. (6

WARNING

Before starting any procedureinvolving
gasoline, have a class B fire
extinguisher rated for gasoline or
chemical fires within reach. Do not
smoke, allow anyone to smoke or work
where there are openflames. The work
area must be well-ventilated.

Coasting enrichener  Pilot screw

Pilot air jet No.1

Pilot air jet No.2
Route A

Pilot outlet

Bypass port

Throttle valve

Pilot jet

Needle jet

COASTING ENRICHENER SYSTEM
(1988-ON XV750 AND XV1100)

imesc [ = g b SOEIL
/

/ Vacuum piston

== Route B

1 Jet needle
- -

Main air jet

Main jet

<8 Air
& Mixture
@ Fuel
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Carburetor
O-ring
Coasting
enrichener
assembly

Screws

To the pressure
sensor

-— FORWARD

1. The hose clamp arms must face downwards.
2. The arrow on the T-connection must face
towards the pressure sensor.

3. The hose clamp arms must face towards the
front of the bike.

4. The hose clamp arms must face to the inside.

5. The hose clamp arms must face to the outside.

AIR INDUCTION SYSTEM
VACUUM LINE ROUTING
(1986-1987 XV1100)

To the coasting
enrizf%ener .

6. The tab on the hose must fit into the square
hole.

7. The white mark must face towards the air-cut
valve.

8. The connector arrow must face towards the
air-cut valve.
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@ AIR INDUCTION SYSTEM
- VACUUM LINE ROUTING
(1988-ON XV750
AND XV1100)

XV750

FORWARD R‘\d-\

RS &

S
§

xV1i100

ALL MODELS
1. The hose clamp arms must face inside. 6. The tab on the hose must fit into the square
2. The hose clamp arms must face toward the hole.
front of the bike. 7. The white mark must face toward the air-cut
3. To pressure sensor. valve.
4. The hose clamp arms must face downward. 8. The connector arrow must face toward the air-
5. The arrow on the T-connection must face cut valve.

toward the pressure sensor.




CHAPTER SIX

1. Turn the fud shutoff valve to the ON or RES
position. On XV 1000 and XV1100 models, turn the
handlebar fuel switch to ON.

2. Start with the front carburetor. Place a small con-
tainer under the carburetor to catch any fue that may
drip from the float bow!.

3. Insert the level gauge adapter and hose into the
carburetor. Figure 33 showsthe level gauge adapter
holes for each carburetor.

4. Loosen the float bowl drain screw (Figure 34).
When the screw is loosened fud will flow into the
tube. Make sure to hold the loose end up or the fud
will flow out of the tube.

5. Start theengine and let it run for 2-3 minutes. This
is necessary to make sure the fue leve is at the
normal operating level in the float bowl.

6. Hold the loose end of the tube up against the front
carburetor body next to the throttle stop screw (Fig-
ure 35). Check the fud levd in the tube. It should
be within the specification in Table 2 from the float
bowl parting line.

7. Tighten the drain screw (Figure 34) and hold both
ends of the tube at the same height so fud will not
drain out. Remove the tube from the carburetor float
bowl nozzle. Immediately wipe up any spilled fud
on the engine.

WARNING
Do not let any fuel spill on the hot ex-
haust system.

8. Repeat Steps 2-7 for the rear carburetor. Record
the measurement.

9. If the fud level isincorrect, remove and partialy
disassemble the carburetor assembly. Adjust the
float as follows.

10. Adjust the float tang on the afected carburetor(s).
Adjust by carefully bending the tang on the float arm
(Figure 36). Bend the float tang upward very dightly
to lower the fud level; bend the float tang downward to
raise the fud leve. Ifthe float leve is set too high, the
result will be arich ar-fue mixture. If it isset too low,
the mixture will be too lean.

Throttle stop screw
Nozzle

Fuel level gauge
Float bowl

oow>

11. Ingtal the carburetor assembly and repeat this
procedure until both fud levels are correct.

CAUTION
Thefloats on both carburetors must be
adjusted to the correct position (Table
2) tomaintain the sameair-fuel mixture
toeach cylinder.

CHOKE CABLE ADJUSTMENT

1. Operate the choke lever (Figure 37) and check for
smooth operation of the cable and choke mechanism.

2. Slide the lever al the way to the closed position
Then pull the choke arm (Figure 38) at the carbure-
tor to make sure it is at the end of its travel. If you
can move the choke arm an additional amount, it
must be adjusted as follows.
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3 Loosen the choke cable clamping screw (Figure
38) and move the cable sheath up until the choke
lever is fully closed. Hold the choke lever in this
position and tighten the cable clamping screw
(Figure 38).

4 Side the choke lever dl the way to the fully
open position.

5 If proper adjustment cannot be achieved using
this procedure, the cable has stretched and must be
replaced. Refer to Choke Cable Replacement in
this chapter.

REJETTING CARBURETORS

Do not try to solve a poor running engine
problem by regetting the carburetors if al of the
following conditions hold true.

1 The engine has held agood tune m the past with
the standard jetting.

2. The engine has not been modified (this includes
the addition of accessory exhaust systems).

3 The motorcycle is being operated in the same
geographica region under the same generd
climatic conditions as in the past.

4. The motorcycle was and is being ndden at
average highway speeds.

If those conditions dl hold true, the chances are
that the problem is due to a mafunction in the
carburetor or in another component that needs to
be adjusted or repaired. Changing carburetor jet
size probably won't solve the problem. Rejetting
the carburetors may be necessary if any of the
following conditions hold true.

1 A non-standard type of air filter element is
being used.

2. A non-standard exhaust system is installed on
the motorcycle.

3. Any of the top end components in the engine
(pistons, cam, vaves, compression ratio, etc.) have
been modified.

NOTE
When ingtalling accessory engine
equipment,  manufacturers  often
enclose guidelines on reetting the
carburetors.

4. The motorcycle isin use a considerably higher
or lower elevations or in a considerably hotter or
colder climate than in the past.

5. The motorcycle is being operated at
considerably higher speeds than before and
changing to colder spark plugs does not solve the
problem.

6. Someone has previously changed the carburetor
jetting.

7 The motorcycle has never hed a satisfactory
engine tune.

NOTE
Ifitisnecessarytorejet thecarburetors,
check with a dealer or motorcycle
performance tuner for
recommendations as to the size ofjets
to install for your specific situation



132

THROTTLE CABLE REPLACEMENT

The 1981-1987 models are equipped with one
throttle cable. The 1988-on models have 2 cables.
1. Remove the seat and fud tank.

2. Loosen the throttle cable adjustment screw (A,
Figure 39). Then remove the screws (B, Figure
39) securing the upper and lower right-hand
switch/throttle housing together.

3. Separate the housing from the handlebar and
disengage the throttle cable(s) from the throttle
grip.

4. On 1988-on models, remove the air cleaner as
described in Chapter Three.

5A. On 1981-1987 models, at the carburetor, hold
the lever up with one hand and disengage the cable
end (Figure 40). Slip the cable out through the
carburetor bracket.

5B. On 1988-on models, at the carburetor, perform
the following:

a. Mark each throttle cable as "front" or "rear"
cable so the new ones will be installed in the
correct position.

b. Loosen the front cable locknut (A, Figure 41)
and turn the adjuster (B, Figure41) all the way
toward the cable sheath.

c. Loosen the rear cable locknut (C, Figure 41)
and turn the adjuster (D, Figure4l) al the way
toward the cable sheath.

d. Rotate the throttle wheel and disengage the
throttle cables from the throttle wheel and
cable bracket.

NOTE
Thepiece ofstring attached in the next
step will be used topull the new throttle
cable(s) back through theframe so it
will be routed in exactly the same
position as the old cable.

6. Tie a piece of heavy string or cord to the end
of the throttle cable at the carburetor. Wrap this
end with masking or duct tape. Do not use an
excessive amount of tape as it must be pulled
through the frame during removal. Tie the other
end of the string to the frame.

7. At the throttle grip end of the cable, carefully
pull the cable (and attached string) out through the
frame. Make sure the attached string follows the
same path as the cable through the frame.

8. Remove the tape and untie the string from the
old cable.

9. Lubricate the new cable as described in Chapter
Three.
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10. Tiethe string to the new throttle cable and wrap
it with tape.

11. Carefully pull the string back through the frame,
routing the new cable through the same path as the
old cable.

12. Remove the tape and untie the string from the
cable and the frame.

13. On 1988-on models, repeat Steps 6-12 for the
other throttle cable.

14A. On 1981-1987 models, dip the cable in
through the carburetor bracket. Hold the lever up
with one hand and engage the cable end (Figure
40).

14B. On 1988-on models, a the carburetor,
perform the following:

a. Note the marks made prior to removal on each
throttle cable ("front” or "rear").

b. Install the end of the cable into the correct dot
in the throttle wheel and bracket.

c. Temporarily tighten the locknut on each
throttle cable to hold the throttle cables in
place.

15. Attach the throttle cable(s) to the throttle grip
and assemble the housing onto the handlebar.
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16. Install the screws (B, Figure 39) securing the
upper and lower right-hand switch/throttle housing
together.

17. Operate the throttle grip and make sure the
carburetor linkage is operating correctly and with
no binding. If operation is incorrect or there is
binding, carefully check that the cable(s) is
attached correctly and there are no tight bends in
the cable.

18. On 1988-on models, install the air cleaner as
described in Chapter Three.

19. Install the fue tank and seat.

20. Adjust the throttle cable(s) as described in
Chapter Three.

21. Placethe motorcycle on the centerstand. Have
an assistant push down on the rear end to raise the
front wheel off the ground. Start the engine and
let it idle. Turn the handlebar from side-to-side and
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do not operate the throttle. If the engine speed
increases as the handlebar assembly is turned, the
throttle cable is routed incorrectly. Shut the engine
off, remove the seat and fuel tank and recheck the
cable(s) routing.

WARNING
Do not ride the bike until the cable(s)
routing is correct.

21. Testridethebike dowly at first and make sure
the throttle is operating correctly.

CHOKE CABLE REPLACEMENT

1. Remove the seat and fud tank.

2. Remove the screw securing the choke lever at
the handlebar (Figure 42). Then dlip the lever and
cable out of the left-hand switch housing.

3. Loosen the choke cable clamp screw and
remove the cable end from the choke lever (Figure
38).

NOTE
The piece of string attached in the next
step will be used to pull the new choke
cable back through theframe so it will
be routed in the exact same position.

4. Tie apiece of heavy string or cord to the end of
the choke cable at the carburetor. Wrap this end
with masking or duct tape. Tie the other end of the
string to the frame.

5. At the grip end of the cable, carefully pull the
cable (and attached string) out through the frame
loop, past the eectrica harness and from behind
the headlight housing. Make sure the attached
string follows the same path as the cable through
the frame and behind the headlight.

6. Remove the tape and untie the string from the
old cable.

7. Tie the string to the new choke cable and wrap
it with tape.

8. Carefully pull the string back through the frame,
routing the new cable through the same path as the
old cable.

9. Remove the tape and untie the string from the
cable and the frame.

10. Lubricate the new cable as described in
Chapter Three.

11. Attach the new cable to the choke linkage and
tighten the choke cable clamp screw (Figure 38).
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12. Attach the new cable to the choke lever. Then
install the choke lever and cable on the left-hand
switch housing.

13. Operate the choke lever and make sure the
carburetor choke linkage is operating correctly and
with no binding. If operation is incorrect or there is
binding carefully check that the cable is attached
correctly and that there are no tight bends in the
cable.

14. Adjust the the choke cable as described in this
chapter.

15. Install the fud tank and sest.

FUEL SHUTOFF VALVE
(EXCEPT XV1000 and XV1100)

Troubleshooting

There are 3 positions on the shutoff vave
(Figure 43).

\,

N

FUEL SHUTOFF VALVE
@(EXCEPT XV1000 AND XV1100)
2

CHAPTER SIX

a. ON: Fuel flowswhentheengineisrunning but

b.

stops when the engine is not running.

RES (reserve): Fuel flows when the engineis
running but stops when the engine is not run-
ning. The RES position should only be used
when there is not enough fue in the tank to
operate in the ON position. If the engine runs
out of fuel when in the ON position, turn to
PRI (prime) to allow fue to flow to the carbu-
retors. Then start the engine and turn the shut-
off valve to RES. Refill the tank as soon as
possible, then switch back to ON.

PRI (prime): In the position, fuel flows
whether the engineisrunning or not. The PRI
position should be used only when the fuel
tank is empty. Firgt, fill the tank with fresh
gasoline. Then turn the shutoff valve to the
PRI position to alow the carburetors to fill
with fuel. Start the engine and turn the shutoff
vaveto ON.

. Housing
O-ring
Gasket
O-ring
Lever
Spring
Plate
Screw

ONOOOR WD
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CAUTION
Never |eave the shutoffvalvein the PRI
position.

While there is no OFF position onthe valve, fud
will not flow through the valve in the ON or RES
position without engine vacuum to open the valve.
If there is fuel in the tank but it will not flow in
the ON or RES position, check the vacuum line
(Figure 44) from the shutoff valve to the rear
carburetor intake manifold. If this line is not

connected properly or is lesking, the fud shutoff
vave cannot operate properly.
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Removal/Cleaning/I nstallation

The fud filter removes particles which might
otherwise enter the carburetors and cause the float
needle to remain in the open position.

Refer to Figure 45 for this procedure.

1. Remove the fud tank as described in this
chapter.

2. S the fud tank on a protective pad or blanket
and position it so fud will not spill out when the
shutofF valve is removed.

3. Remove the screws securing the shutoff valve to
the tank. Remove the valve and gasket.

4. Clean the filter with a medium soft toothbrush
and carefully blow out with compressed air.

5. Ifthe valve has been leaking, remove the screws
securing the lever fitting plate and disassemble the
valve assembly. Inspect all components for cracks
or corrosion on al seding surfaces. Inspect the
O-ring; replace any part if its condition is doubtful.
6. Reassemble and ingtall the valve. Turn the tank
to the position in which it sits on the bike. Check
the area around the valve carefully to make sure no
fud is leaking.

7. Ingtdl the fud tank and sest.

FUEL FILTER
(XV1000 and XV1100)

These models have a separate fud filter that
cannot be cleaned. If dirty, a new filter must be
installed.

Removal/lnstallation

Remove the sest.

Remove the right-hand side cover (Figur e 46).
Disconnect the negative battery cable.

Remove the fud filter cover (Figure 47).
Disconnect the flexible fue lines from the fud
fllter (Figure 48). Plug the ends of the fuel lines
with golf tees.

6. Install by reversing these removal steps. The
arrow stamped on the fud filter must point toward
the fud pump.

7. After installation is complete, thoroughly check
for fud leaks.

GORPwWDN R

FUEL PUMP
(XV1000 and XV1100)

Fuel pump performance testing is covered in
Chapter Seven.
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Removal/lngtallation

1 Remove the right-hand side cover (Figure 46)
2 Disconnect the negative battery cable

3 Remove the fud pump chrome cover (Figure
49)

4 Remove the fud filter cover (Figure 47)

5 Disconnect the fuel pump electrical connector
(Figure 50)

6 SeeFigure51 Disconnectthe fud inlet (A) and
outlet (B) flexible fud lines from the fue pump
Plug the ends of the fud lines with golf tees to
prevent fue leakage

7 Remove the fud pump from the frame

8 Install by reversing these removal steps

9 After installation is complete, thoroughly check
for fud lesks

FUEL TANK
(EXCEPT XV1000 AND XVI1100)

Removal/lngtallation

1 Place the bike on the centerstand

2 Disconnect the battery negative lead

3 Remove the clip or rear bolts securing the fue
tank

4. Turn the fud shutoff valve to the ON or RES
position (Figure 43) Lift up the rear of the tank and

CHAPTER SIX

disconnect the fud and vacuum lines at the shutoff
valve On 1984 and later models sold in Cdlifornia,
disconnect the carbon canister hose at the back of the
tank

5 Pull the tank to the rear and remove it

NOTE
Whenever removing the tank, make
sure to store it in a safe place away
from open flame or objects that could
fall and damage the tank

6 Install by reversing these removal steps

FUEL TANK
(XV1000 AND XV1100)

This procedure describes remova and

installation of the main and sub-fud tanks
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Removal/Installation 5. On Californ_ia models, lift up the rear of the
Remove the sedt. main tank and disconnect the carbqn canister _hose.
Remove the left- and right-hand side covers. 23) R%%%t?ﬁe?gnluxgkfﬂngg ac;(lé(Flgure
Disconnect the negative battery cable 7. Remove the fud line from the lower fitting on

- Remove the main fudl tank bolt (Figure 52). the sub-fuel tank (Figure 54). Attach a piece of
fud line to the fitting on the sub-fud tank and place
the loose end in a clean sealable metal container
(suitable for gasoline storage). Drain both the main
and sub-fuel tanks. If the fud is kept clean it can
be reused. Open the fud filler cap to speed up the
flow of fuel.

8. Lift the main fud tank up dightly. Then loosen
the clamps on the fud and vent lines and remove
both lines from the main fud tank.

9. To remove the sub-fuel tank (if necessary),
loosen the clamps on the fud and vent lines
(Figure 55) and disconnect both lines from the sub-
fud tank.

10. Ingtall by reversing these removal steps; note
the following.

11. Soray a smal amount of WD-40 (or
equivalent) onto the inside ends of the fud and
vent lines. This will make installation of the lines a
little easier. Make sure they are completely
installed onto the fittings on the main fud tank.
Tighten the clamps securely.

12. Check for fud lesks.

CRANKCASE BREATHER SYSTEM

To comply with air pollution standards, the
crankcase breather system (Figure 56) draws

Blowby gas _ Fresh air

Blowby gas
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blowby gases from the crankcase and recirculates 2. Start the engine.
them into the fue-air mixture and thus into the 3. Place a piece of paper on the intake side of the

engine to be burned. air induction air filter (Figure 62). Increase the
_ engine speed to approximately 5,000 rpm, then

I nspection quickly close the throttle.
Make sure al hose clamps are tight. Check all 4. Repeat Step 3 two or three times. The paper
hoses for deterioration and replace as necessary. should be drawn to the air induction valve when

the throttle is closed.

MIXTURE CONTROL VALVE
(1981-1983 XV750;
1984 AND 1985 XV700)

I ngpection/Replacement

1. Remove the fud tank as described in this
chapter.

2A. XV700—Remove the mixture control valve
cover.

2B. XV750—Remove the Ieft-side engine mount-
ing bracket cover.

3. Start the engine.

4. Place a piece of paper on the mixture control
valve intake side (Figure 57). Increase the engine
speed to approximately 5,000 rpm. The paper
should be drawn toward the mixture control valve.
5. If the mixture control valve did not operate
correctly in Step 4, inspect the vacuum lines (A,
Figure 58) for deterioration. Replace if necessary.
If the lines are okay, replace the mixture control
valve (B, Figure 58).

6. Reingtdl the fud tank.

MIXTURE CONTROL VALVE AND
AIR INDUCTION SYSTEM
(1988-ON XV750,1984-ON XV1000 AND XV1100)

1. Remove the mixture control vave cover (Figure
59).

2. Start the engine.

3. Place a piece of paper on the mixture control
valve intake side (Figure 60). Increase the engine
speed to approximately 5,000 rpm. The paper
should be drawn toward the mixture control valve.
4. If the mixture control valve did not operate
correctly in Step 3, inspect the vacuum lines (A,
Figure 61) for deterioration. Replace if necessary.
If both lines are okay, replace the mixture control
valve (B, Figure 61).

5. Reinstall mixture control valve cover.

Air Induction System
Inspection

1. Remove the mixture control valve cover (Figure
59.)
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5. If the air induction vave did not operate
correctly in Step 4, perform the following steps.
6. Referring to Figure 62, remove the following:
a. Hose (A).
b. Hose (B).
c. Reed vave case (C).
7. Remove the screws securing the reed valve case
and separate it.
8. Remove the reed valve assembly. Measure the
height of the reed valve as shownin Figure 63. The
correct heightis 0.3 in. (7.7 mm). Replacethe reed
valve assembly if necessary.
9. Removethe air filter cover (A, Figure 64) and
remove the air filter. Clean the air filter by blowing
it with compressed air.
10. Reinstall dl parts removed in Steps 6-9 and
retest the air induction valve. If the valve till
doesn't perform as described, replace it.

Removal/lngtallation

1. Remove the mixture control valve cover (Figure
59).

2. Labe and disconnect all vacuum hoses and
tubes.

3. Removethe screws (B, Figure 64) securing the
mixture control valve/air induction system
assembly to the bike and remove it.

4. Installation is the reverse of these steps.

EXHAUST SYSTEM

Removal/Ingtallation (1981-1983)

1. Place the bike on the centerstand.
2A. On dl models except XV920RH and RJ (chain-
drive), remove the muffler as follows:
a.  Loosen the rear cylinder exhaust pipe clamp
at the muffler (Figure 65).
b. Loosen the front cylinder exhaust pipe clamp
at the muffler (Figure 66).
¢. Remove the rear muffler bolts and footpegs
(Figure 67) and remove the muffler assembly.
2B. SeeFigure 68. Removethe left- and right-hand
mufflers on XV920RH and RJ models as follows:
a. Loosen the exhaust pipe clamp bolts at the
front and rear cylinder mufflers.
b. Loosen the muffler mounting bolts at the rear
of the mufflers and and remove the mufflers.
3. Removethe Allen bolts securing the front exhaust
pipe flange at the front cylinder head (Figure 69)
and remove the exhaust pipe and gasket. Repeat for
the rear cylinder exhaust pipe (Figure 70).
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4. Install by reversing these remova steps; note
the following.

5. Install a new gasket into each exhaust port in
the cylinder head. In addition, check the gaskets
between the exhaust pipes and mufflers. Replace
any gasket as required.

6. Instdl al parts and secure fasteners finger-tight
only. Then tighten the exhaust flange bolts securely
and work back to the mufflers. This will minimize
exhaust leak at the cylinder heads. Tighten all bolts
securely.

Removal/lngtallation (1984-on)

1. Place the bike on the centerstand.
2. Remove the muffler as follows:
a. Loosen the rear cylinder exhuast pipe clamp
at the muffler.
b. Loosen the front cylinder exhaust pipe clamp
at the muffler (Figure 71).
¢. Remove the rear muffler bolts and footpegs
(Figure 72) and remove the muffler assembly.
3. Remove the Allen bolts securing the front
exhaust pipe flange a the front cylinder head
(Figure 73) and remove the exhaust pipe and
gasket. Repeat for the rear cylinder exhaust pipe.
4. Install by reversing these removal steps, note
the following.
5. Install a new gasket into each exhaust port in
the cylinder head. In addition, check the gaskets
between the exhaust pipes and mufflers. Replace
any gasket as required.

6. Instal al parts and secure fasteners finger-tight
only. Then tighten the exhaust flange bolts securely
and work back to the mufflers. This will minimize
exhaust lesk age at the cylinder heads. Tighten all
bolts securdly.

Exhaust System Care

The appearance of the exhaust system grestly
enhances any motorcycle. More importantly, the
exhaust system is a vital key to the motorcycle's
operation and performance. As the owner, you
should periodically inspect, clean and polish the
exhaust system. Specid chemica cleaners and
preservatives compounded for exhaust systems are
available at most motorcycle shops.

Severe dents which cause flow restrictions
require the replacement of the damaged part.

Problems occurring within the exhaust pipes are
usualy due to rust from the collection of water in
the pipe. Periodicaly, or whenever the exhaust
pipes are removed, turn the pipes to drain any
trapped water.

CHAPTER SIX
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Table 1 CARBURETOR SPECIFICATIONS
Item XV700 XV750H, J, K, NIK
Manufacturer Hitachi Hitachi
Model HSC40 HSC40
1.D. mark 42X-00 4X7-00
Main jet
Cylinder 1 128 128
Cylinder 2 132 132
Main air jet 50 50
Jet needle
Both Y-32 —
Cylinder 1 — Y-23
Cylinder 2 — Y-22
Pilot jet 42 41
Pilot air jet 190 185
Pilot screw Preset Preset
Starter jet 40 40
Idle speed (rpm) 950-1,050 950-1,050
Item XV750U-on XV750UC-on
Manufacturer Mikuni Mikuni
Model BST40 BST40
1.D. mark 3ALO1 3CMO00
Main jet 1225 1225
Main air jet 80 80
Jet needle 5DL12 5DL12
Pilot jet 40 40
Pilot air jet 60 60
Pilot screw Preset Preset *x
Starter jet 35 35
Idle speed (rpm) 950-1,050 950-1,050
Item XV920RH, RJ SVv920J, K, MK XV1000
Manufacturer Hitachi Hitachi Hitachi
Model HSC40 HSC40 HSC40
1.D. Mark 5H1-00 10L-00 42H-00
Main jet
Cylinder 1 126 126 124
Cylinder 2 124 128 132
Main air jet 50 50 50
Jet needle
Both Y-22 — —
Cylinder 1 — Y-25 Y-34
Cylinder 2 — Y-24 Y-32
Pilot jet 41 41 40
Pilot air jet 180 195 190
Pilot screw Preset Preset Preset
Starter jet 40 40 40
Idle speed (rpm) 950-1,050 950-1,050 950-1,050

(continued)
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Table 1 CARBURETOR SPECIFICATIONS (continued)
Item XV1100S, T XV1100SC, TC
Manufacturer Hitachi Hitachi
Model HSC40 HSC40
I.D. mark 1TE 1TF
Main jet
Cylinder 1 122 122
Cylinder 2 128 128
Main air jet 50 50
Jet needle
Cylinder 1 Y-33 Y-33
Cylinder 2 Y-33 Y-33
Pilot jet 40 40
Pilot air jet 100 100
Pilot screw Preset Preset
Starter jet 40 40
Idle speed (rpm) 950-1,050 950-1,050
Item XV1100U-on XV1100UC-on
Manufacturer Mikuni Mikuni
Model BST40 BST40
I.D. mark 3CFO00 3CG00
Main jet
Cylinder 1 122.5 122.5
Cylinder 2 125 125
Needle jet Y-4 Y-4
Jet needle
Cylinder 1 5DL8 5DL8
Cylinder 2 5DL8 5DL8
Pilot jet 40 40
Pilot air jet
No. 1 60 60
No. 2 140 140
Pilot screw Preset Preset
Starter jet 35 35
Idle speed (rpm) 950-1,050 950-1,050

Table 2 FUEL LEVEL SPECIFICATIONS

Year in. mm
1981-1983
No. 1 carburetor (left) 0.04 +0.04 10 1.0
No. 2 carburetor (right) 0.08 +0.04 2.0 1.0
1984-1987 0 +0.04 0 #1.0
1988-on 0.06-0.10 15-25
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ELECTRICAL SYSTEM

The electrica system includes the following:
Charging system.

Ignition system.

Starting system.

. Lighting system.

Directional signd system.

Horn.

This chapter discusses each system in detail.
Refer to Chapter Three for routine ignition system
maintenance. Electrical system specifications are in
Table 1. Tables 14 are a the end of the chapter.

o

D Qoo

CHARGING SYSTEM

The charging system consists of the battery,
aternator and a solid state rectifier/voltage
regulator. See Figure 1 (1981-1983) or Figure 2
(1984-0n).

The alternator generates an aternating current
(AC) which the rectifier converts to direct current
(DC). The regulator maintains the voltage to the
battery and load (lights, ignition, etc.) at a constant
voltage regardless of variations in engine speed and

Testing

Whenever the charging system is suspected of
trouble, make sure the battery is fully charged

before going any further. Clean and test the battery
as described in Chapter Three. If the battery isin
good condition, test the charging system as follows.
1A. On 1981-1983 models, remove the right-hand
side cover.
IB. On 1984-on models, perform the following:
a. Remove the right hand side cover.
b. Remove the battery case cover (Figure 3).
c¢. Disconnect the negative battery cable (Figure
4). Slide the battery out of its box dightly and
disconnect the positive battery cable.
d. Sit the battery on a wooden box placed next
to the motorcycle.
e. Reconnect the battery cables.
2. Connect a 0-15 DC voltmeter to the battery as
shown in Figure 5. Connect the positive voltmeter
terminal to the positive battery termina and the
negative voltmeter terminal to ground.

NOTE
Do not disconnect either the positive or
negative battery cables; they are to
remain in the circuit asis.

3. Start the engine and accelerate to approximately
2,000 rpm. Voltage should read 14.5 +0.5 volts on
XV 750 and XV920 models or 14.8 0.5 volts on @l
other models.

4. If charging voltage is lower than specified, check
the alternator and voltage regulator/rectifier. It is
less likely that the charging voltage is too high;
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however, in that case the regulator is probably
faulty. Test the separate charging system
components as described in this chapter.

Voltmeter

Battery
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ALTERNATOR

An alternator is a form of electrica generator in
which a magnetized field caled a rotor revolves
within a set of stationary coils called a stator. As
the rotor revolves, aternating current isinduced in
the stator. The current is then rectified and used to
operate the electrical accessories on the motorcycle
and for charging the battery.

Sator Checks

1. Remove the left-hand side cover. On 1981-1983

models, remove the tool kit and the tool kit holder.

2. Disconnect the alternator connector (white
wires).

3. Using an ohmmeter, measure the resistance
between the alternator terminals (Figure 6). Figure
7 shows the alternator/coil assembly removed.

However, it is not necessary to remove the

assembly to perform this test. Set the ohmmeter to

ohms x 1. Check each white wire against the other
white wires. The reading should be 0.5 ohm.

4. If the reading is not close to specification, check
the electrical wires to and within the terminals. If
they are okay, then there is an open or short in the
coils and the stator must be replaced.

5. Next, connect the ohmmeter between a good
engine ground and alternately to each whitewire. No
continuity should be noted between ground and any

®

White  white

Ohmmeter
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wire. If continuity is present, the aternator stator or
alternator wire(s) is shorted to ground. Repair the
shorted wire(s) or replace the aternator assembly.

Sator Removal/lnstallation

1. Place the bike on its centerstand.

2. Disconnect the negative battery cable.

3. Disconnect the stator coil wires.

4A. On 1981-1983 models, remove the shift lever
and the left-hand foot peg assembly. See Figure 8.
4B. On 1984-on models, remove the |eft-hand side
engine brace, gear shift and foot peg assembly
(Figure9).

5. Remove the clutch adjuster cover and disconnect
the clutch cable at the engine (B, Figure 10).

6. Disconnect the neutral indicator switch wire
(Figure 11).

7. Carefully pull the wire harness from the frame
and remove the wires from the frame. Note the
path of the wire harness during removal; it must be
routed the same during installation.

8. Remove the Allen screws securing the aternator
cover/coil assembly (A, Figure 10).

9. Remove the aternator cover/coil assembly and
electrica cables. Figure 12 shows the cover/coil
assembly.

10. Remove the screws securing the stator (Figure
13) and remove the stator from the engine.

11. Install by reversing these removal steps; note
the following.

12. Make sure the electrical wire harness is routed
through the frame exactly as before.

13. Clean dl wire connectors with electrical
contact cleaner.

Ingpection

1. Inspect the alternator cover/coil assembly for
wear or cracking.

2. Check the eectricd wires on the stator for any
opens or poor connections. Also check the stator's
insulating material for cracking. If the stator
appears damaged in any way, test the assembly as
described under Sator Testing in this chapter.

CHAPTER SEVEN
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Rotor Removal/Ingtallation

1 Remove the aternator cover as described under
Sator Removal/Installation in this chapter

2 Place a strap wrench (Figure 14) on the rotor to
keep it from turning Then remove the nut (Figure
15) and washer securing the rotor

NOTE
When the rotor is removed in Sep 3
six springs and six pins may fall out
from the cam chain drive gear
positioned behind the rotor Sorethese
componentsin aplastic bag

3 Instal the Yamaha rotor puller (Part No
TLU-90901-05-20) or a similar puller, onto the
rotor as shown in Figure 16 Make sure to thread
the bolts completely into the rotor threads Use a
wrench on the puller and tap on the end of it with
a brass mallet until the rotor disengages Remove
the puller and rotor

4 Remove the cam chain drive gear (A, Figure 17)
from the rotor (B Figure 17) if attached Remove
the pins and springs from the rotor (Figure 18)

5 Remove the Woodruff key from the crankshaft
if necessary

6 Instalation isthe reverse of these steps note the
following

7 Instal the Woodruff key in the crankshaft

8 The three dots machined in the back of the
rotor each house two springs and two pins To
assemble, ingtall a sngle pm m each spring and
ingtall them into the rotor See Figure 18

9 On the backsde of the rotor, push the two
springs in each individua dot as fa apart as
possble Then dign the punch mark on the cam
chain dnve gear with the mark on the rotor (Figure
19) and install the drive gear into the rotor Dunng
installation it is necessary to push the drive dogs
on the backside of the drive gear between the
springs in each dot in the rotor (Figure 20)

CAUTION
Carefully inspect the rotor for small
bolts, washers or other metal "trash"
that may have been picked up by the
magnets These small metal bits can
cause severe damage to the alternator
stator assembly

10 Turn the crankshaft to dign the crankshaft
Woodruff key with the timing mark on the rear
cylinder intermediate gear Then instal the rotor,
making sure to dign the keyway in the rotor with
the Woodruff key Check that the rotor timing hole
aigns with the timing gear shaft hole as shown in
Figure 21 Ifthe alignment isincorrect, remove the
rotor and repeat this procedure



NOTE

If the rotor is being installed with the
timing gears removed, refer to Timing
Gears, Chapter Eight, for further infor-
mation on timing gear installation.

11. Install the rotor washer and nut. Place a strap
wrench on the rotor and tighten the nut to 112 ft.-1b.
(151 N.m).

12. Reconnect the clutch cable and adjust it as
described in Chapter Three.

Rotor Tegting

The flywhed is a permanently magnetized and
cannot be tested except by replacement with a
flywhedl known to be good. A flywhed can lose
magnetism from old age or a sharp blow. If
defective, the flywheel must be replaced; it cannot
be remagnetized.

VOLTAGE REGULATOR/RECTIFIER

Varying engine speeds and electrica system
loads dfect aternator output. The voltage
regulator controls alternator output by varying the
field current through the rotor windings. Before
making any voltage regulator test, be sure that the
battery is in good condition and is at or near full
charge. See Chapter Three for battery testing.

Tegting

1. Disconnect the battery negative cable from the
battery.

2. Remove the left-hand side cover and disconnect
the regulator/rectifier terminal connector. The
regulator/rectifier assembly is shown in Figure 22.

CHAPTER SEVEN
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CAUTION

If the rectifier is subjected to
overcharging it can be damaged. Be
careful not to short-circuit or
incorrectly connect the battery positive
and negative leads. Never directly
connect the rectifier to the batteryfor a
continuity check.

3. Measure the resistance between each of the
fallowing terminals with an ohmmeter (Figure 23).
Record each of the measurements:

a D and A.

b. D and B.

c. DandC.

d AandE

e Band E

f. CandE.

NOTE

Depending on the internal polarity of
the ohmmeter, the actual readings ob-
tained may be the exact opposite of
those specified in Figure 23. However,
the readings must be very high (no con-
tinuity) with the meter connected one
way and very low (continuity) when the
leads are reversed.

@

RECTIFIER CHECK
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4. Reverse the ohmmeter leads, then repeat Step 3.
Each sat of measurements must be high with the
ohmmeter connected one way and low with the
ohmmeter leads reversed. It is not possible to
specify exact ohmmeter readings, but each set of
measurements should differ by a factor of not less
than 10.

5. Even if only one of the elements is defective, the
entire unit must be replaced; it cannot be serviced.

IGNITION SYSTEM

All XV models are equipped with a fully
transistorized ignition system. This solid state
system, unlike breaker point systems, provides a
longer life for components and delivers a more
efficient spark throughout the entire speed range of
the engine. Ignition timing and advance are
maintained without adjustment. Ignition timing
procedures given in Chapter Three can be used to
determine if the ignition system is operating
properly.

Figure 24, Figure 25 and Figure 26 are diagrams
of the ignition circuit.

When the crankshaft-driven reluctor passes one
of the pick-up coails, apulse is generated within the
pick-up coil. This pulse (electrical current) flows to

D. Red
A. White { }S. X
B. White e
EZEET
C. White z?——ld:‘——i
]
L

E. Black

POCKET TESTER CONNECTING POINTS

Correct test

Positive Negative results
D A Continuity
A D Infinity

D B Continuity
B D Infinity

D C Continuity
C D Infinity

A E Continuity
E A Infinity

B E Continuity
E B Infinity

C E Continuity
E C Infinity
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IGNITION CIRCUIT

(1981-1983 EXCEPT XV920J)
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7
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10 R/W
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1. Ignitor unit
2. Ignition coil
3. Ignition coil
4. Pickup coil
5. Pickup coil
6
7

8. Battery
9. Main switch
10.
11.
. Fuse box
. Engine stop switch

Sidestand relay
12.

13.
14.

Starting circuit cut-off relay
Sidestand switch
Clutch switch

Neutral switch
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ELECTRICAL SYSTEM

the switching and distributing circuitsin the ignitor
unit. The ignitor unit then stops the flow of current
from the battery through the ignition coil primary
winding. The magnetic field that has built up in the
coils collapses. When this happens, a very high
\ oltage is induced in the secondary winding of the
ignition cail. This voltage is sufficient to jump the
gap a the spark plug of one cylinder, causing the
plug to fire. The same sequence of events happens
to the other cylinder when the reluctor passes by
the other pick-up coil.

The ignitor unit is aso controlled by the
sidestand relay and switch. When the sidestand is
down, the ignition control unit is grounded
through the sidestand relay. The engine cannot be
started when the sidestand is down unless the
transmission isin NEUTRAL. The sidestand relay
and sidestand switch are covered separately in this
chapter as they are adso a part of the sarting
system.

Precautions

Certain measures must be taken to protect the
transistorized ignition system.  Instantaneous

damage to the semiconductors in the system will
occur if the following precautions are not observed.
1. Never connect the battery backwards. If the
battery polarity is wrong, damage will occur to the
voltage regulator, alternator and ignitor unit.

155

2. Do not disconnect the battery while the engine
is running. A voltage surge will occur which will
damage the voltage regulator and possibly burn out
the lights.

3. Keep dl connections between the various units
clean and tight. Be sure that the wiring connectors
are pushed together firmly.

4. Do not substitute another type of ignition coail
or battery.

5. Each unit is mounted on a rubber vibration
isolator. Always be sure that the isolators are in
place when replacing any units.

Troubleshooting

Problems with the electronic ignition system are
usudly limited to the production of a weak spark
or no spak a al. Test procedures for
troubleshooting the ignition system are described
in the diagnostic chart in Figure 27.

Before beginning actua troubleshooting read the
entire test procedure (Figure 27). When required,
the diagnostic chart will refer you to a certain
chapter and procedure for service information.
Basc ignition system and spark plug
troubleshooting information can be found in
Chapter Two and Chapter Three.

IGNITOR UNIT
Replacement

1A. 1981-1983 models—Remove the seat and fue
tank.

IB. 1984-on models—Remove the sedt, |eft-side
cover and the luggage box. On XV1000 and
XVI1100 models, remove the sub-fuel tank as de-
scribed in Chapter Six.

2. Disconnect the electrical wire connectors at the
ignitor unit. Then remove the screws securing the
ignitor unit and remove it. See Figure 28 (1981-
1983) or Figure 29 (1984-on).

3. Install by reversing these removal steps. Before
connecting the electrica wire connectors at the
ignitor unit, make sure the connectors are clean of
any dirt or moisture.

Tegting

The ignitor unit should be tested by a mechanic
familiar with the Yamaha transistorized ignition.
Improper testing of a good unit can damage it.

IGNITION COIL
Removal/lnstallation
1. Place the bike on its centerstand.
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@ IGNITION SYSTEM DIAGNOSIS*

TEST 1: Isolate the problem to the
ignition system by following the
troubleshooting procedures in
this chapter.

iti TEST 2: Refer to Engine

Ignition spark present Starting in Chapter Two and
perfrom the ignition spark
test.

The ignition system is

providing spark. If all other

systems are good the engine

should run. Refer to Ignition

Timingin Chapter Three.

TEST 3: Check the following
switches as described in this
chapter: (1) neutral; (2
clutch; (3) sidestand; (4) igni-
Perform TEST 4. tion; (5) engine stop switch.

Switch condition normal.

Readings correct. TEST 4: Measure the ignition
coil primary and secondary

resistance as described in
Perform TEST 5. this chapter.

Readings correct. .
TEST 5: Measure the pickup
coil resistance as described
in this chapter.

If the ignition system is still inoperative,
carefully recheck all components, including
wiring and connections. If all components are
good, consider the IC igniter unit defective by
process of elimination.

‘Consider any test results carefully before replacing a component that tests only slightly out of specification,
especially resistance. A number of variables can affect test results dramatically. Most motorcycle dealer-
ships and parts suppliers will not accept the return of any electrical part. If you cannot determine the exact
cause of any electrical system malfunction, have a Yamaha dealership retest that specific system to verify
test results.
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No spark or weak spark.

Check for poor contact at
the spark plug caps and all
ignition connectors. Repair
any that are damaged and
recheck for spark. If a no
spark condition exists,
perform Test 3. If the spark
is weak, perform Test 4.

Switch condition abnormal.

Replace and retest.

Readings incorrect.

Replace the ignition coil and
retest.

Readings incorrect.

Replace the pickup coil and
retest.
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2. Disconnect the battery negative lead.
3A. 1981-1983 models:

a Remove the fud tank as described in Chapter
Six.

b. Remove the screw securing the left-side en-
gine mounting bracket cover (at front cylin-
der). Lift the cover up to disengageit from the
frame. Remove the cover, then repeat this
procedure on the right-side engine mounting
bracket cover. The front mounting bracket
cover is secured by the left- and right-side
covers and can now be removed.

¢. Without disconnecting any vacuum hoses, re-
move the mixture control valve (Figure 30)
from its mounting bracket on the Ieft side of
the engine.

d. Disconnect the spark plug leads (A, Figure
31) and the coil primary wires at the electrical
CONNectors.

e. Remove the 2 nuts (B, Figure 31) securing
each coil to the frame and remove the coils
(Figure 32).

3B. 1984-on models:

a. Disconnect the spark plug leads (A, Figure 31)
and the coil primary wires at the electrica
connector.

b. On XV1000 and XV 1100 models, disconnect
the pressure sensor from the top of the ignition
coil cover.

¢. Remove the ignition coil cover screws. Then
remove the cover (Figure 33) and the ignition
cails.

NOTE
The ignition coils on 1984 and later
models have dampers installed on the
backside of each coil. Do not lose then
during removal.

4. Instal by reversing these removal steps; note
the following. Make sure to correctly connect the
primary electncal wires to the coils and the spark
plug leads to the correct spark plug.

Testing

NOTE

Resi stance tests can only detect open or
shorted windings in the ignition coil.
Replace the coil if resistance is not as
specified. If, however, the coil resis-
tance is within specifications, and the
coil isstill suspected as being defective,
the coil shouldbetested usinga Yamaha
Electro Tester part No. 90890-03021-00
or a suitable magneto analyzer.

CHAPTER SEVEN
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©)

Orange
or grey
wire
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The ignition cail is atransformer which develops
the high voltage necessary to jump the spark plug
gap The only maintenance required is that of keep-
ing the electrical connections clean and tight and
occasionally checking to ensure the coil is mounted
securely.

To check coil primary and secondary winding
resistance, proceed as follows'

1 Disconnect the coil primary wires. Disconnect the
spark plug leads from the spark plugs
2 Calibratean ohmmeter ontheR x 1 scale. To check
primary winding resistance, connect the meter be-
tween the coil primary wires (Figure 34)
3. Next, cdibrate the ohmmeter on the R xIOO scale
To check secondary wmdmg resistance, connect the
meter between the orange or gray primary wire and
the spark plug terminal (Figure 35) If secondary
resistance is higher than specification, be sure to
check the spark plug cap resistance before replacing
the coil. Remove the spark plug cap from the spark
plug lead by turning it counterclockwise while pull-1
ing it away from the lead I
|
NOTE

If checking secondary winding resis-

tance with the sparkplug lead removed,

be sure tofactor in the sparkplug cap

resistance Sparkplug cap resistance is

5000 ohms on all models and is added

into coil secondary resistance specifica-

tions

4 Comparetheresultsin Step 2 and Step 3 with the
specificationsin Table 1. Replacetheignition coil (s)
if not within specification

5 Inspect the spark plug leads for cracked insulation
or other damage. The spark plug leads are available
for replacement on 1981-1983 models On 1984-on
models, the ignition coil must be replaced if the
spark plug lead is damaged or defective.

PICKUP COIL
Removal/l nstallation

1. Remove the alternator cover as described in this
chapter

NOTE
Figure 36 shows the early (prior to
1991) 4-wire pickup coil assembly On
1991-on models, a new 2-wire pickup
coil isused Theearly and late coilsare
similar, however, and arelocatedin the
same place
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2. Remove the screws securing the pickup coil as-
sembly (Figure 36) and removeit.

3. Installation isthereverse of these steps. Install the
alternator cover as described in this chapter.

4. Check theignition timing. Refer to Chapter Three.

NOTE
Theignition timing is not adjustable. If
the timing isincorrect when checked by
the procedures given in Chapter Three,
refer to Ignition System Troubleshoot-
ingin this chapter

Testing

1. On 1981-1983 models, remove the seat and fud
tank. On 1984-on models, remove the seat, |eft-side
cover and luggage box. On XV1000 and XV1100
models, remove the sub-fuel tank as described in
Chapter Six.

NOTE
On 1981-1990 models, the pickup coil
has a 4-wire connector. On 1991-on
models, the pickup coil has a 2-wire
connector.

2. Disconnect the pickup coil connector from the
ignitor assembly. See Figure 28 (1981-1983) or
Figure 29 (1984-on).

3A. 1981-1990 models—Connect an ohmmeter be-
tween the brown and green (No. 1 cylinder) pickup
coil wires inthe 4-wire connector. Figure 37 shows
the connector with the aternator cover and pickup
coil removed. Note the reading, then connect the
meter between the red and blue wires (No. 2 cylin-
der). Note the reading and compare with the speci-
ficationsin Table 1.

3B. 1991-on models—Connect the ohmmeter be-
tween the gray and black pickup coil wires in the
2-wire connector. Note the reading and compare
with the specifications in Table 1.

CHAPTER SEVEN

4. If resistance is not within specification, replace
the pickup coil assembly as described in this chapter.

SPARK PLUGS

The spark plugs recommended by the factory are
usudly the most suitable for your machine. If
riding conditions are mild, it may be advisable to
go to spark plugs one step hotter than normal
(Figure 38).

COLD TYPE

HOT TYPE
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PRESSURE SENSOR TESTING
(XV1000 AND XV1100)
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Unusually severe riding conditions may require
dightly colder plugs. See Chapter Two and Chapter
Three for details.

PRESSURE SENSOR
(XV1000 and XV1100)

A pressure sensor is installed in the ignition
circuit (Figure 26) to control the ignition timing
advance.

Testing/Replacement

1. Disconnect the intake tube and remove the
pressure sensor from the ignition coil cover (Figure
39).

2. Check that the pressure intake tube is clear of dl
obstructions before starting Step 3.

3. Connect a 12 volt battery and voltmeter to the
pressure sensor as shown in Figure 40. The output
voltage should be 3 +0.03 volts.

4. If the pressure sensor failed the test in Step 3,
replace it with a new unit.

5. Install the pressure sensor by reversing Step 1.
Make sure the intake tube is attached securely to
the pressure sensor.

STARTING SYSTEM

The gtarting system on 1981-1983 models, con-
sigts of the starter motor, starter solenoid, starter
circuit cutoff relay, starter cutout relay, sidestand
relay, sidestand switch, neutral switch, starter button
and related wiring.

On 1984-on models, the starting system consists
of the starter motor, starter relay, starter safety unit
(relay assembly), solenoid switch (XV1000),
sidestand relay (except 1991-on), sidestand switch,
neutral switch, starter button and related wiring.

The garting system is shown in Figures 41-45.
When the starter button is pressed, it engages the
solenoid switch which closes the circuit. Electric
current then flows from the battery to the starter
motor.

CAUTION
Do not operate the starter for morethan
5 seconds at a time to prevent over heat-
ing the starter motor. Allowit to cool for
approximately 10 seconds, then resume
cranking.

When the engine stop switch and the main switch
are turned ON, the engine can only be started if the
transmission isin NEUTRAL, or if the clutch lever
ispulled in (transmission in gear) and the sidestand
isup.

If the above conditions are not met, the starting
circuit is disabled and the starter will not operate.
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STARTING CIRCUIT
(1981-1983 EXCEPT XV920J)

To ignition
coil
4
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1. Main fuse 8. Starter cutout relay

2. Battery 9. Clutch switch

3. Tachometer control unit 10. Starting circuit cutoff relay
4. Fuse box 11. Starter

5. Main switch 12. Starter switch

6. Engine stop switch 13. Sidestand switch

7. Starter relay 14. Neutral switch
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15 STARTING CIRCUIT
(XV920J)

1. Main switch

2. Ignition fuse

3. Engine stop switch

4. Main fuse

5. Starter circuit cutoff relay
6

7

8

9

i

. Clutch switch

. Sidestand relay

. Battery

. Starter cutout relay
10. Sidestand switch
11. Sidestand relay
12. Starter
13. Starter switch



CHAPTER SEVEN

AlM

M~ —--_|'||

AN

1:—.—2-

14

M/

m/

-

—lr

Alg

T »|v_|mmL

3
_‘llt._ L % /M lv_l m -

oL

Alqwasse Aejay
Uo1MS [esinaN
Jouels

YoNUMS puelsspis
Uo1MS Jaliels
Aleneg

Aejal Jalels

i
€T
k4’
T
L0
‘6

‘8

M/d

Kefa1 pueisepis -
YouMS yan|o -

asny} uren
lalpwoyoe]

youms dois auibug -
asnj uonuby -
YoUMS Urel -

AN S 0O~

(00LAX S86T-186T)
1IND™ID ONILYVLS



165

5
£ vL €l f T
wH |
= Ve —J—9as
LL NE T,
T 6
|_| _ Ul 1] 8 wd Yy — 8
b ; A A—-as
M S 3
—e—AN oim —>}-m — i

ELECTRICAL SYSTEM

Alqwasse Aejoy 1T
yoUMS [edInNaN ‘€T
l|uels ¢T

UolUMs puelsspis ‘TT
Yd)Ms Jauels ‘0T
Kianeg ‘6

yo1ms pious|os ‘g

UoNMS pueIsapIs -
YouMs yoIn|o -
Aejal Jaurels -

asny urp -

youms dois auibug -
asnj uoniuby -
Ydums Ure -

TS NM IO O~

(OOTTAX 066T-986T :000TAX
‘0GLAX 066T-886T ‘00LAX /86T-986T
1INDHID ONILYVLS



CHAPTER SEVEN

166

Algwasse Jonubj
Alqwiasse apoiq
Alquiasse Aejay

UolMS [edinaN
Joyuels

UolMS pueisapIs
UolMS Jape1s

ST
T
€T
1)
T
o1
6

Alaneg

youms pious|os
youms yano
Aejal lavels

asny ure

youms dois auibug
asny uonub)
YOUMS Urel

. i

MWH

SIS o Rt R

&l

kit

mn

A 4

MwHd

iF
1

1/

|
|
mINJ

(OOTTAX ‘0SLAX NO-T66T)

1INDHID ONILAVLS




ELECTRICAL SYSTEM

The starter gears are covered in Chapter Four.
Table 2, a the end of the chapter, lists possible
starter problems, probable causes and the most com-
mon remedies

Starter Removal/lnstallation

1. Place the bike on the centerstand.

2 Make sure the ignition switch is in the OFF
position

3 Disconnect the negative lead from the battery

4 On 1986-on models, remove the dnve lever cover
(Figure 46).

5. Pull back on the rubber boot and disconnect the

electrical wire (Figure 47)

gb Remove the starter gears as described in Chapter
ur.

7. Removethebolts securing the starter to the crank-

case and remove the starter (Figure 48)

8. Installationisthereverse of these steps, noting the

following.

9. Inspect the starter O-rmg and replace if damaged

Grease the starter O-nng (Figure 49) and insert the

starter mto the crankcase. Do not damge the O-nng

during installation

I%IOI )ighten the starter motor bolts to 7.2 ft.-Ib. (10
.m).

11. Install the starter motor gear (with circhp at-

tached) onto the end of the starter motor. Positionthe

circhp into the channel in the crankcase.

Starter Disassembly/Inspection/Assembly

Starter overhaul is best left to an expert. This
section will tell you if repairs are necessary.

Refer to Figure 50 (1981-1982 models) or Figure
51 (1983-on models) as appropriate during this pro-
cedure.

1. Remove the starter motor case screws and sepa
rate the case.

2. Clean al grease, dirt and carbon dust from the
armature, case and end covers.

NOTE
Do not immerse brushes or the wire
windings in solvent or the insulation
might be damaged Wipe the windings
with a cloth slightly moistened with sol -
vent and dry thoroughly

3. Pull back the brush springs and remove the
brushes from their guides. Measure the length of

®
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CHAPTER SEVEN

STARTER MOTOR

(1981-1982 MODELS)

CENOORWNE

Bolt

End cover
Thrust washer
O-ring

Screw

Brush

. Brush holder assembly
. Housing

. Armature shaft

. Thrust washer

. O-ring

. Gasket

. Front bracket assembly
. O-ring

. Snap ring
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6)

STARTER MOTOR
(1983-ON MODELS)

©COo~NOOrWN PR

Bolt

End cover
Washer
O-ring
Screw
Brush

. Brush holder assembly
. Housing

. Armature

. Washer

. O-ring

. Gasket

. Front bracket assembly

O-ring
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each brush with avernier caliper (Figure52). If they
areworntolessthan0.33in. (8.5 mm), replacethem.
4. Check spring tension. Replace springs if their
condition is in doubt.

5. Inspect the commutator. The mica in a good
commutator is below the surface of the copper bars
(Figure53). A worn commutator isindicated by the
copper and micabeing level with each other. A worn
commutator can be undercut, but it requires a spe-
cialist. Takethejob to adealer or electrical shop.

6. Inspect the commutator bars for discoloration.
Pairs of discolored bars indicate grounded armature
cails.

7. Use an ohmmeter to check continuity between
commutator bars (Figure 54). There should be con-
tinuity between pairs of bars. Also check for conti-
nuity between commutator bars and the shaft
(Figure55). There should be no continuity andif the
test indicates continuity, a short is indicated. If the
armature fails either of these tests, the starter should
be replaced.

8. Inspect the field coil by checking continuity from
the cableterminal to the motor case with an ohmme-
ter; there should be no continuity. Also check from
the cable terminal to each brush wire; there should
be continuity. If the unit fails either of thesetests, the
starter motor assembly must be replaced.

9. Check the armature front and rear bearings. If
worn or damaged, replace the starter motor assem-
bly.

CHAPTER SEVEN

Good

Armature condition
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10. Assembly is the reverse of disassembly, noting
the following. Whenthe armatureisinserted through
the case, make sure each of the 2 brushes contact the
commutator evenly. Then attach the cable terminal
to the end cover and install the end cover.

Starter Relay Removal/Installation
1984-1985 XV700; 1981-1983 XV750; XV920

1. Remove theright-hand side cover.

2. Disconnect the negative battery cable from the
battery.

3. Disconnect the positive battery cable and the
solenoid-to-starter motor cable from the solenoid.
SeeFigure 56.

4. Disconnect the blue/white and red (XV700) or
red/white and blue/white (XV 750 and XV 920) wires
from the solenoid.
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5. Remove the solenoid from its rubber holder (Fig-
ure56).

6. Reverse Steps 1-5 to ingtall the solenoid. Make
sure al electrical connections are clean and tight.

Starter Solenoid Removal/l nstallation

1986-1987 XV700; 1988-on XV750; XV1000-
XV1100

1. Removethe right-hand side cover.

2. Disconnect the negative battery cable from the
battery.

3. Remove the starter drive lever cover (Figure 46)
and gasket.

4. Disconnect the starter cable (Figure 47, typical)
from the starter motor.

2.7 Remove the drive lever collar screw (A, Figure

2.7 Remove the drive lever pivot screw (B, Figure
g. Removethe 2 solenoid mounting nuts (C, Figure *

8. Remove the 2 screws securing the solenoid cover
to the crankcase cover. Remove the solenoid cover,
solenoid and gasket.

9. Reverse Steps 18 to ingtall the solenoid while
noting thefollowing. Tighten the solenoid mounting
nuts (C, Figure57) to 71 in.-lb. (8 N.m). Install a
new solenoid gasket. Apply a suitable thread-lock-
ing compound to the threads of the drive lever pivot
screw (B, Figure 57). Tightenthescrewto 88in -Ib
(10N.m).

Troubleshooting (1981-1983 XV 750 and XV 920)

The starter circuit cutoff relay, starter cutout relay
and sidestand relay are located under the seat in
various positions. See Figure 58. Therefore, the
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relays are identified by markings, relay color code,
number of wires and wire color in the following
troubleshooting sections. Starting circuit

cutoff relay

Starting circuit cutoff relay test

The starting circuit cutoff relay prevents current
flow to the starting motor unless the transmission is =
in NEUTRAL, or the clutch lever is depressed
(transmission in gear) and the sidestand isin the UP i‘i @

position. -
On early modelstherelay is marked 4H7; on later I
models the relay is marked 12R. The relay has no \
color code and is connected to 4 wires: 2 red/white, \ \
1 sky blueand 1 black/yellow. = [+]
1. Place the motorcycle on its centerstand. B
2. Removethe seat.
3. Remove the starting circuit cutoff relay from its
rubber holder, then disconnect the relay connector.
4. Check the resistance of the relay coil by connect-
ing an ohmmeter between the terminals shown in
Figure 59. The resistance should be 100 ohms.
5. Next, connect an ohmmeter and a 12-volt battery
to therelay as shown in Figure 60. With the battery
connected, the ohmmeter should indicate zero ohms.

With the battery disconnected the ohmmeter should ‘
indicate infinity.
—
NOTE -4 -\‘E e—
The resistance specified in Sep 6 (9.5 ,*:‘__,‘-I ey @
ohms) is based on the use ofa Yamaha
Pocket Tester part No. 90890-03112. ' = 4
The actual resistance measured may ;
vary between ohmmetersfrom different :
manufacturers.

®

Starting circuit
cutoff relay

Starting circuit @

\' cutoff relay Starter cutout relay
= /7\ / - Blue /7<
= +0 g % < o @ 2
—~ +
=3 =5
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6. Next, connect the ohmmeter between the relay
terminals shown in Figure 61. Resistance should be
9.5 ohms.

7. Replace the starting circuit cutoff relay if it failed
any test (Steps 4-6).

Sarter cutout relay test

The starter cutout relay prevents damage to the
starter motor and gears by disabling the starting
circuit after the engine starts. After the engine starts,
asigna from the tachometer control unit causes the
starter cutout relay to switch OFF, preventing cur-
rent flow to the starter motor.

The starter cutout relay and the sidestand relay are
both color-coded blue and marked 4U8, so the starter
cutout relay must be identified by the connecting
wires. The starter cutout relay is connected to aplug
which has 2 red/white wires, 1 whitelyellow wire

®

Starter
’7 cutout relay

%\%l _?—®+O
[

- | -

Sidestand
relay

==

—

| o |
I?‘:
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and 1 black wire. Refer to the following for remov-
ing and testing the starter cutout relay.

1. Place the motorcycle on its centerstand.

2. Remove the sedt.

3. Remove the starter cutout relay from its rubber
holder, then disconnect the relay connector.

4. Measure the resistance of the relay coil windings
by connecting an ohmmeter between the relay ter-
minals shown in Figure 62, The resistance should
be 100 ochms.

5. Next, connect an ohmmeter and a 12-volt battery
to therelay as shown in Figur e 63. With the battery
connected, the ohmmeter should indicate infinity.
With the battery disconnected, the ohmmeter should
indicate zero ochms.

6. Replace the starter cutout relay if it failed any test
(Steps 4 and 5).

Sdestand relay test

The sidestand relay and the starter cutout relay are
both color-coded blue and marked 4U8, so the
sidestand relay must be identified by the connecting
wires. The sidestand relay is connected to a plug
which has 1 black/white wire, 1 red/white wire, 1
bluelyellow wire and 1 black, wire. Refer to the
following for removing and testing the sidestand
relay.

1. Place the motorcycle on its centerstand.

2. Remove the sedt.

3. Removethe sidestand relay fromits rubber holder,
then disconnect the relay connector.

4. Connect the chmmeter to the black and blue/yel-
low terminals. When the sidestand is up, the ohm-
meter should indicate zero ohms. When the
sidestand is down, the reading should be infinity.

5. Next, measure the resistance between the termi-
nals shown in Figure 64. The resistance should be
100 ohms.

6. Connect the ohmmeter and a 12-volt battery to the
sidestand relay as shown in Figure 65. With the
battery connected, the ochmmeter should indicate
infinity. With the battery disconnected, the chmme-
ter should indicate zero ohms.

7. Replace the sidestand relay if it fails any test
(Steps 4-6).

Sarter relay test

1. Disconnect the starter motor cable from therelay.
See Figure 56.

2. Connect a voltmeter between a good engine
ground and the starter motor terminal of the relay.
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3. Turnthemain switch ON, the stop switchto RUN

and shift the transmission to NEUTRAL. Sidestand
4. Push the starter button. The relay should "click" relay

and the voltmeter should indicate battery voltage. If

not, firs make sure the sarter cutout relay and

starting circuit cutoff relay are operating properly as e |

outlined in this chapter. If so, replace the starter

relay. ;\%‘ s S :

Diode test \Y
1. Removethe seat.

2. Disconnect the diode block (Figure 66) from the J li
wiring harness.

3. Check each diode and resistor in the diode block
with an ohmmeter. Referring to Figur e 67, check the

diode between the indicated wires. Replace the di-
ode if it fails any test.

Neutral switch test

1. Place the motorcycle on its centerstand.

2. Remove the |eft side cover.

3. Remove the luggage box, if so equipped.

5. Disconnect the blue neutral switch wire at its
connector.

6. Connect an ohmmeter between a good engine
ground and the blue neutral switch wire.

@ B/RL/W Sb W

ISL
|

D1) D2} D3

G Y W/G
TESTER CONNECTING POINTS

Correct test

Positive Negative results
Black/red Green 8.2 ohms
Blue/white Green Continuity
Green Blue/white Infinity
Sky blue Yellow Continuity
Yellow Sky blue Infinity
White White/green Continuity

White/green White Infinity
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7. Shift thetransmissioninto NEUTRAL. The ohm-
meter should indicate zero ohm. Next, shift into
FIRST gear. The ohmmeter should indicate infinity.
8. Replace the neutral switch if it does not perform
as specified.

Sidestand switch test

1. Place the motorcycle on its centerstand. Remove
the seat and left side cover.

2. Remove the luggage box on model's so equipped.
3. Disconnect the sidestand switch connector. The
connector contains 2 wires—black and blue/yellow.
4. Connect an ohmmeter between the sidestand
switch wires. With the sidestand in the up position,
the ohmmeter should indicate zero ohm. With the
sidestand down, the ohmmeter should indicateinfin-
ity.

5. Replacethe sidestand switch if it does not perform
as specified. Reverse Steps 1 and 3 to complete
assembly.

Clutch switch test

1. Place the motorcycle on its centerstand.

—Relay assembly

12V battery
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2. Remove the headlight assembly as described in
this chapter.

3. Locate the black/yellow and blue/yellow 2-wire
connector inside the headlight shell. Disconnect the
clutch switch at the 2-wire connector.

4. Connect an ohmmeter between the black/yellow
and bluelyellow wires (switch side).

5. With the clutch lever pulled in, the ohmmeter
should indicate zero ohm. With the lever out, the
ohmmeter should indicate infinity.

Starter switch test

1. Place the motorcycle on its centerstand.

2. Remove the headlight assembly as described in
this chapter.

3A. XV920— ocate the red/white and black/white
2-wire connector located inside the headlight shell.
Disconnect the starter switch at the 2-wire connec-
tor.

3B. XV750—Locate the blue/white starter switch
connector inside the headlight shell. Disconnect the
switch.

4A. XV920—Connect an ohmmeter between the
red/white and black/white wires in the switch side
of the connector.

4B. XV750—Connect an ohmmeter between agood
engine ground and the blue/white wire in the switch
side of the connector.

5. Push the starter button while noting the ohmmeter.
Zero ohm should be noted. Release the button and
note the meter. The ohmmeter should indicate infin-
ity. If not, replace the starter switch.

Troubleshooting
(XV700; 1988-on XV 750; XV1000; XV1100)

Relay assembly (starter safety unit) test

1. Place the motorcycle on its centerstand and re-
move the seat.
2. Remove the relay assembly (Figure 68) from its
mounting bracket. Disconnect the relay from the
wiring harness.
3. Connect a 12-valt battery and ohmmeter to the
relay as shown in Figure 69.
a. With the battery connected, the ohmmeter
should indicate zero ohm.
b. With the battery disconnected, the ohmmeter
should indicate ipfinity.
4. Replace the relay assembly if the test results are
not as specified.
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Sdestand relay test (except 1991-on models) 3. Connect a 12-volt battery and ohmmeter to the
relay as shown in Figure 71.

1. Place the motorcycle on its centerstand, then a. With the battery connected, the ohmmeter

remove the seat and left side cover. should indicate infinity.

2. Disconnect and remove the sidestand relay (A, b. With the battery disconnected, the chmmeter

Figure 70). should indicate zero ochm.

@ r Sidestand relay connector

= [+]
12V battery

W/G| G | Sb
DIODE TESTING w
LIWIBR| Y
[ | —

G BR LW Y Sb WG W

R

D1 D2 D3

TESTER CONNECTING POINTS

Correct test

Positive Negative results
Green Blue/white 0 ohms!
Blue/white Green Infinite?
Yellow Sky blue 0 ohms®
Sky blue Yellow Infinite?
White/green White 0 ohms*
White White/green Infinite®
Green Black/red 8.2 ohms

1. Scale ohms X1000.
2. Scale ohmsX1.
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4. Replace the sidestand relay if the test results are
not as specified.

Diode test

1. Place the motorcycle on its centerstand and re-
move the sedt.

2. Disconnect and remove the diode assembly (B,
Figure 70).

3. Measure theresistance at each of the wire connec-
tionsasindicatedin Figure 72. Record each reading.
4. Replace the diode assembly if all test results are
not as specified in Figure 72.

Neutral switch test

1. Place the motorcycle on its centerstand.

2. Remove the l&ft side cover.

3. On XV1000 and XV1100 models, unfasten the
sub-fuel tank and set it aside without disconnecting
any fuel hoses. See Chapter Six.

4. Remove the luggage box on XV 700 and XV 750
models.

5. Disconnect the blue neutral switch wire at its
connector. The neutral switch is located where
shown in Figure 73.

6. Connect an ohmmeter between a good engine
ground and the blue neutral switch wire.

7. Shift thetransmission into NEUTRAL. The ohm-
meter should indicate zero ohm. Next, shift into
FIRST gear. The ohmmeter should indicate infinity.
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8. Replace the neutral switch if it does not perform
as specified.

Sidestand switch test

1. Place the motorcycle on its centerstand. Remove
the seat and left side cover.

2. On XV700 and XV 750 models, remove the lug-
gage box. On XV 1000 and XV1100 models, remove
the sub-fuel tank as described in Chapter Six. It is
not necessary to disconnect the fuel hoses from the
sub-fud tank.

3. Disconnect the sidestand switch connector. The
connector contains 2 wires—black and bluefyellow.
The sidestand switch is located where shown in
Figure 74.

4. Connect an ohmmeter between the sidestand
switch wires. With the sidestand in the up position,
the ohmmeter should indicate zero ohm. With the
sidestand down, the ohmmeter should indicate infin-
ity.

5. Replacethe sidestand switch (Figure 74) if it does
not perform as specified. Reverse Steps 1 and 2 to
complete assembly.

Clutch switch test

1. Place the motorcycle on its centerstand.

2. Remove the headlight assembly as described in
this chapter.

3. Locate the black/yellow and bluelyellow 2-wire
connector inside the headlight shell. Disconnect the
clutch switch at the 2-wire connector.

4. Connect an ohmmeter between the black/yellow
and bluelyellow wires in the switch side of the
connector.

5. With the clutch lever pulled in, the ohmmeter
should indicate zero ohm. With the lever out, the
ohmmeter should indicate infinity.

Starter switch test

1. Place the motorcycle on its centerstand.

2. Remove the headlight assembly as described in
this chapter.

3. Locate the blue/white and black 2-wire connector
located inside the headlight shell. Disconnect the
starter switch at the 2-wire connector.

4. Connect an ohmmeter between the blue/white and
black wires in the switch side of the connector.

5. Pushthe starter button while noting the ohmmeter.
Zero ohm should be noted. Release the button and
note the meter. The chmmeter should indicate infin-

ity.
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Starter relay test (1984-1985 XV700 models)

NOTE
The following test procedure assumes
that all other starter system components
are functioning properly. If necessary,
test other components as described in
this chapter before failing the starter
relay.

Figure 75 shows atypical starter relay installation
on 1984-1985 XV 700 models. These models are not
equipped with a starter solenoid.

1. Place the motorcycle on its centerstand and re-
move theright side cover.

2. Remove the relay mounting fasteners.

3. Disconnect the starter motor cable from the relay.
4. Connect an ohmmeter between the 2 large relay
terminals.

5. Turnthe main switch ON, the stop switchto RUN
and shift the transmission into NEUTRAL.

6. Push the starter button while noting the ohmmeter.
The relay should "click" and the ohmmeter should
indicate zero ohm. If not, continue at Step 7.

7. Disconnect the blue/white wire and battery cable
from the relay. Check the resistance between the
blue/white wire terminal and the battery side termi-
nal. If the resistance exceeds 1 ohm, replace the

relay.

Starter relay test (1986-1987 XV700; 1988-on
XV750; XV1000; XVYUOO)

1. Place the motorcycle on its centerstand and re-
move the seat.

2. Remove therdlay (Figure 76) from its mounting
bracket. Disconnect and remove the relay.

3. Connect a 12-volt battery and ohmmeter to the
relay as shown in Figure 77.

4. With the battery connected, the ohmmeter should
indicate zero ohm. With the battery disconnected,
the ohmmeter should indicate infinity.

5. Replace the starter relay if it does not perform as

specified.

Starter solenoid test (1986-1987 XV700; 1988-on
XV750; XV1000; XVYUQOO)

1. Place the motorcycle on its centerstand.

2. Remove the seat and right side cover.

3. Disconnect the positive battery cable and starter
motor cable from the solenoid.

4. Connect an ohmmeter between the positive bat-
tery terminal and starter motor cable terminal on the
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solenoid. Then, connect a suitablejumper lead to the
positive battery terminal and red wire connector at
the main fuse.

5. Turnthe main switch ON, the stop switchto RUN
and shift the transmission into NEUTRAL.

6. Push the starter button while noting the ohmmeter.
The solenoid should "click" and the ohmmeter
should indicate zero ohm. If not, continue at Step 7.
7. Disconnect the black solenoid wire. Check the
resistance between the black wire terminal on the
solenoid and a good ground. If resistance exceeds 1
ohm, replace the solenoid.

Starter relay
(1986-1987 XV700; 1988-on
XV?SO XV1000; XV1100)

[]

E Ii
12V battery

@
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LIGHTING SYSTEM

The lighting system consists of the headlight,
taillight/brakelight ~ combination,  directional
signals, warning lights and speedometer and
tachometer illumination lights. If a light doesn't
work, check the bulb. If the bulb is good, check al

Headlight Replacement

WARNING
If the headlight hasjust burned out or
been turned off it will be hot! Don't
touch the bulb until it cools off.

Horizontal
adjusting screw

7 adjustment
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1. Remove the mounting screws (A, Figure 78) on
each side of the headlight housing.

2. Pull the trim bezel and headlight unit out and
disconnect the electrical connector from the bulb.
3. Remove the bulb cover (Figure 79).

CAUTION

During the next step, do not touch the
bulb glass with your fingers because
traces of oil on the bulb will drastically
reduce the life of the bulb. Clean any
traces of oil from the bulb with a cloth
moistened in alcohol or lacquer
thinner.

4. Turn the bulb holder counterclockwise and re-
move the bulb.

5. Ingtal by reversing these steps.

6. Adiust the headlight as described under
Headlight Adjustment.

Headlight Adjustment

Adjusgt the headlight horizontally and verticaly
according to the Department of Motor Vehicles
regulations in your area.

1. Horizontal adjustment—Turn the screw clock-
wise to move the beam to the left and counterclock-
wise to move the beam to theright. See B, Figure
79 (1981-1983) or A, Figure 80 (1984-on).

2. Vertical adjustment—On 1981-1983 models,
loosen the screw (Figure 81) and turn the headlight
shell up or down to adjust the beam. On 1984-on
models, turn the screw clockwise to move the beam
up and counterclockwise to move the beam down
(Figure 80).

Headlight Relay Tegting
(1981-1983 Except XV920 Shaft Drive)

1. Place the motorcycle on the centerstand.

2. Remove the sest.

3. Disconnect the headlight relay connector. It con-
tains 4 wires—1 black, 1 white, 1 red/yellow and 1
blue/black. The relay is marked 3H5 and is color
coded yellow.
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4. Set the ohmmeter scaletoread ohmsx| 0. Measure
the resistance between the terminals shown in Fig-
ure 82. It should read 100 chms.
5. Connect an ohmmeter and 12-volt battery to the
headlight relay switch as shown in Figure 83. Set
the ohmmeter to read ohms x| . Results should be as
follows:

a. Battery connected: 0 ohms.

b. Battery disconnected: Infinity.
6. Set the ohmmeter scale to read ohms xI. Measure
the resistance between the terminals shown in Fig-
ure 84. It should be 95 ohms. Now switch the
ohmmeter leads and retest. The reading should be
infinite.
7. If the headlight relay fails any of thetestsin Steps
4-6, pull it out of its holder and insert anew one.

Taillight Replacement

All moddls are equipped with 2 double-filament
bulbs in the taillight/brakelight assembly for safety.

Remove the screws securing the lens (Figure 85)
and take the lens off. Wash the inside and outside of
the lens with amild detergent, rinse thoroughly and
wipe dry. Wipe off the reflective base surrounding
the bulbs with asoft cloth. Replacethebulbs (Figure
86) and install thelens; do not overtightenthe screws
or the lens may crack.

Directional Signal Light Replacement

Remove the 2 screws securing the lens (Figure
87) and takethe lens off. Wash theinside and outside
with amild detergent. Replace the bulb (Figur e 88).
Install the lens; do not overtighten the screws or the
lens may crack.

Speedometer and Tachometer
Illumination Bulb Replacement
XV920J

Refer to Computerized Monitor System in this
chapter.

All other models

1. Disconnect the speedometer cable (Figure 89).
2. Remove the bolts securing the
speedometer/tachometer brace and pull it awvay
from the steering head.

3. Remove the outside cover to gain access to the
blown bulb.
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4. Remove the bulb from the connector and install
a new one.
5. Instalation is the reverse of these steps.

SWITCHES
Front Brake Light
Switch Replacement

Pull the protective cap back from the switch.
Disconnect the switch and the electrical connectors.
See Figure 90. Install the new switch, connect the
wires and install the protective cap.

Headlight relay

3
=

T S e

e

Headlight relay

]
] LS
y s & Rl o)
e
| [+
A. Battery
connected
B. Battery

disconnected
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Rear Brake Light
Headlight relay Switch Replacement
\ 1. Remove the right-hand side cover.
2. Unhook the spring from the brake arm.
=3 3. Unscrew the switch housing and locknut from the
=T = right-hand side. See Figure 91 (1981-1983) or Fig-
5= @ ure 92 (1984-on).
\ 7 4, Disconnect the electncal wires.
,’-\ i +9Q 5. Reverse Steps 14 to instal. Adjust the switch
7 as described m this chapter
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Rear Brake Light
Switch Adjustment

1. Turn the ignition switch to the ON position.

2. Depress the brake pedal. Brake light should
come on just as the brake begins to work.

3. To make the light come on earlier or later, hold
the switch body and turn the adjusting nut as
required.

Sidestand Switch Replacement

With the bike resting on the centerstand and the
sidestand up, remove the sidestand switch screws
(Figure 93). Then disconnect the switch electrica
connector and remove the switch. Reversetoinstall.

Flasher Relay Replacement

Remove the seat. Disconnect the flasher relay
(Figure 94) and replace it with anew unit.

COMPUTERIZED MONITOR
SYSTEM (XV920J)

This system monitors 7 separate functions on
the XV920. If one of these fals, the system
provides a continuous warning until the problem is
located and repaired.

Service

Because the monitor system is computerized, all
sarvice and repair should be entrusted to a
qualified specidist. For example, improper
handling of the gold plated wire connector units
could damage the microcomputer or electrical
components. When performing service on your
XV920J observe the fallowing genera cautions:

a. When replacing bulbs, use only bulbs of the
correct wattage. Do not replace a burned-out
bulb with one of too high or too low wattage
just to get by. Incorrect wattage bulbs will
damage the computer system. Table 3 lists
correct bulb sizes.

b. When washing your bike, cover the
computerized monitor system tightly with a
plastic cover to prevent water from entering
the unit.

¢. Do not place any type of magnetic object near
the display panel. Be careful if using magnetic
screwdrivers to service other components.

d. Do not ingtdl any type of accessory lighting
equipment anywhere on the bike.

e. Treat the computerized monitor system as a
precision instrument. Never subject the
system to any types of hard knocks or shock.
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FUEL PUMP TESTING
(XV1000 AND XV1100)

The fue pump system consists of a fue pump,
fud pump controller and fuel reserve switch (Figure
95). Fud pump remova and installation are de-
scribed in Chapter Six. Observe the following con-
ditions when troubl eshooting the fud pump system.

1. Check dl connections to make sure they are
tight and free of corrosion.
2. Check the battery to make sure it is fully
charged. Fuel pump troubleshooting is divided
into 3 separate test procedures, depending on the
problem experienced.
a Test 1. Fud pump falsto operate after engine
is started.
b. Tex 2 Fud pump fals to operate for
5second intervals when the carburetor fud
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level is low (main and engine stop switch
turned to ON and fud switch turned to RES).

c. Test 3. After fud warning light comes on, fud
pump does not stop after 30 seconds.

Testl

1. Start engine and check voltage at the fud pump
light blue wire (Figure 96). Interpret results as fol-
lows:
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a More than 11 volts: Check fud pump as
described under Fuel Pump Function Test in
this chapter. If fud pump is damaged, replace
it.

b. Less than 11 volts: Have a desler check the
rear cylinder ignition coil spark gap. If gap is
correct, proceed to Step 2. If gap is incorrect,
proceed to Step 3.

2. Check the fue pump controller (Figure 97)
ground lead with an ochmmeter. Reading should be
0 ohms. Interpret results as follows:

FUEL PUMP CIRCUIT
(XV1000 AND XV1100)

l ] 1. Main switch
R{W‘|2_| 3 [ 2. Ignition fuse
RIW 3. Engine stop switch
4. Reserve switch
6 | R/G 5. Main fuse
i B 6. Fuel pump controller
B 7. Battery
Q,— 8. Fuel pump
1 To ignition iz
circuit 0 o
To fuel G
sender B
—=
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a. Ground reading correct: Check the fud pump
controller as described later in this chapter.
Replace controller if damaged.

b. Ground reading incorrect: Repair connector
or replace controller unit.

3. Check the voltage at the red/white igniter unit
connector wire. Reading should be 12 volts.
Interpret results as follows:

a Reading incorrect: Check the wiring for
breaks or bad connections.

b. Reading correct: Check the igniter unit as
described in this chapter under Ignition
System Troubl eshooting.

c. Check the main fuse as described in this
chapter. Repair or replace the damaged part.

d. Have a deder check the stop/main switch
assembly. Repair or replace as required.

Test2

1. Turn the main engine switch ON (do not start
the engine). Measure the voltage at the fud pump
blue/black wire. Interpret results as follows:

a 11 volts or less. Perform Step 2.

b. More than 11 volts. Perform Step 3.

2. Measure the voltage at the pump controller
red/white wire. Interpret results as follows:

a 12 volts: Check the fud pump controller
ground lead with an ohmmeter. Reading
should be 0 ohms. If reading is correct, check
the fud pump controller as described in this
chapter. Replace controller if damaged. If
reading is incorrect, repair connector or
replace controller unit.

b. No voltage: Check the engine stop/main
switch and main fue as described in this
chapter. Repair or replace the damaged part.

3. Turn the fud reserve switch to RES and
measure the voltage at the fud pump blue/black
wire. Interpret results as follows:

a 11 volts or more. Check fud pump as
described in this chapter.

b. Lessthan 11 volts. Perform Step 2.

Test 3

1. Start the engine and ground the fud sender
green wire. After approximately 30 seconds, check
the voltage at the fud pump controller blue/black
wire. Interpret results as follows:

a 11 volts or more: Check the resistance at the
fud sender green and black wires with an
ohmmeter st on ohmsX100. Resistance
should be 1,100 +200 ohms. If resistance is
correct, proceed to Step 2. If resistance is
incorrect, replace the fud sender unit.
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b. No voltage: Check al fud pump €electrica
connectors. If okay, check the fud pump as
described in this chapter.

2. Check the fud pump controller ground lead
with an ohmmeter. Connect the ohmmeter
positive lead to the wire and the negative lead to
ground. Reading should be O ohms. Interpret
results as follows:

a. Ground reading correct: Check the fud pump
controller as described in this chapter. Replace
controller if damaged.

b. Ground reading incorrect: Repair connector
or replace controller unit.

Fuel Pump Test

Remove the fud pump as described in Chapter
Six. Connect a 12-volt battery to the fud pump as
shown in Figure 98. If the fud pump is good, it will
vibrate dightly. If not, replaceit.

Fuel pump connector
—J
£3) =

FUEL PUMP CONTROLLER TESTING
(-1 5 L]
[J:J;L]
St
3 2 1

POSITIVE TEST LEAD

1 2 3 4 L] [
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Fud Pump Controller
Tegting/Replacement

1. Remove the sedt.

2. Disconnect the fud pump controller electrical
connector (Figure 96) and remove the controller.

3. Use an ohmmeter to check for resistance at each
of thetest terminals. See Figure 99 and Figure 100.
4. If the fud pump controller fails any test in Step
3, it must be replaced.

5. Install by reversing these removal steps.

Fud Reserve Switch

1. Remove the headlight as described in this
chapter.
2. Disconnect the fud reserve switch electrical
connector. It contains 2 wires. red/white and
red/green.
3. St an ohmmeter on RX1. Connect the
ohmmeter's positive lead to the red/white wire and
the negative lead to the red/green wire.
4. Interpret results as follows:
a With the fud reserve switch turned to RES,
the reading should be 0 ohms.
b. With the fud reserve switch turned to ON,
the reading should be infinity.
5. If the fud reserve switch failed either of the tests
in Step 4, the right-hand switch assembly (Figure
101) should be replaced.

R/W R/G

FUEL WARNING LIGHT SYSTEM
(XV700, 1988-ON XV750, XV1000
AND XV1100)
Troubleshooting

The fud gauge warning light (mounted on the
tachometer dial) will light when the fud leve is
low. If the fud warning light comes on and the fud
level is okay or if the light does not operate
correctly, perform the following.

1. Check the fud warning light bulb; replace if
necessary. If the bulb is okay, proceed to Step 2.

NOTE
The fuel sender tested in Step 2 is
mounted on thefuel tank.

2. Using a voltmeter, check the voltage at the fud
sender connector. The fud sender connector uses 2
wires (green and black). The voltage should be 12
volts. If the voltage is incorrect, check the fud
sender as described in this chapter. If the voltage is
correct, check the following:

a Fuses.

b. Battery (Chapter Three).

c. Have a'Yamaha dealer check the main switch

assembly.

Fuel Sender Troubleshooting

1. Remove the fud tank as described in Chapter
Six.
WARNING
Drain the gasoline in a container
approvedfor gasoline storage.

WARNING
Perform Sep 2 away from all open
flames.

2. Remove the fud sender mounting bolts and
remove the sender from the fud tank.

3. Place the fud sender on a workbench so that it
dtsinitsinstalled position. Attach an ohmmeter to
the fud sender eectrical connector. Switch the
ohmmeter to RX100.

4. Raise the fud sender weight to the following
height:

a XV700 and XV750: 165 in. (42 mm).

b. XV1000 and XV1100: 0.86 in. (22 mm).
With the weight positioned at the correct height,
the ohmmeter should read 11 +0.2 K ohms at 68°
F. If the reading is incorrect, replace the fud
sender.

5. Reverse to install the fud sender. Use a new
gasket during installation. Then fill the tank
partway and check for leaks.
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Fuel Warning Light Troubleshooting
(1986-1987 XV700, 1988-on XV750 and
XV1100)

The fud gauge warning light (Figure 102) will
come on when the fuel level drops below 0.7 gal.
(XV700) or 0.8 ga. (XVI1100). If the fud warning
light comes on and the fud level is okay or if the
light does not operate correctly, perform the
following.

1. Check the fud warning light bulb. Replace if
necessary. If the bulb is okay, proceed to Step 2.
2. Turn the main switch to ON and the engine
stop switch to RUN. Then push the starter button.
The fud warning light bulb should light. If the light
is on, proceed to Step 3. If the light did not come
on, check the following.

a. Diode—see Diode Testing in this chapter.

b. Main fuse—see Fuses in this chapter.

C. Battery—see Chapter Three.

d. Have a Yamaha deder check the main

switch.
3. Check the fud sender electrical connections.
The fud sender is mounted on the fud tank. If the
connections are tight and correct, the fud sender
may be faulty. Check it as described in this
chapter.

HORN
Removal/lngallation

1. Disconnect the horn electrical connector.
2. Remove the bolts securing the horn.
3. Instalation is the reverse of these steps.

Testing

1. Disconnect horn wires from harness.
2. Connect horn wires to 12-volt battery. If the
horn is good, it will sound. If it doesn't, replace it.

FUSES

Whenever a fuse blows, find out the reason for
the failure before replacing the fuse. Usually, the
trouble is a short circuit in the wiring. This may be
caused by worn-through insulation or a
disconnected wire shorting to ground. Fuse ratings
are listed in Table 4.

CAUTION
Never substitute metalfoil or wirefor a
fuse. Never use a higher amperagefuse
than specified. An overload could result
in fire and complete loss of the bike.

CHAPTER SEVEN

There are 5 fuses used on the XV models. The
main fuse is located underneath the seat and the
remaining 4 are located in the fuse panel.

If the main fuse blows, raise the seat and separate
the rubber fuse holder. Remove the fuse and replace
it with one of the same amperage. See Figure 103
(1981-1983) or Figure 104 (1984-on).

On 1981-1983 models, the remaining fuses are
located on the lower steering crown. Remove the
cover and replace the blown fuse (Figure 105).

On 1984-on models, the remaining fuses are lo-
cated underneath the indicator light panel. Remove
the panel (Figure 106) and replace the blown fuse.

Fuel level
indicator light

L
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Tables are on the following pages.
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Table 1 ELECTRICAL SPECIFICATIONS*

System voltage
Pickup coil resistance
Prior to 1991
1991-on
Ignition coil resistance
1981-1983
Primary windings
Secondary windings
1984-on
Primary windings
Secondary windings
Spark plug cap resistance
Charging voltage
1981-1983
1984-on
Armature coil resistance
Starter brush wear limit

12

155 ohms
202 ohms

2.7 ohms
8,500 ohms

4.2 ohms
13,200 ohms
5,000 ohms

14-15 volts @ 2,000 rpm
14 volts @ 5,000 rpm
0.5 ohm

0.22in. (5.5 mm)

All resistance specifications are +15% at 68° F (20° C).

Table 2 STARTER TROUBLESHOOTING

Symptom Probable cause Remedy
Starter does Low battery Recharge battery
not start Worn brushes Replace brushes

Defective relay

Defective switch
Defective wiring

connection

Internal short circuit

Starter action Low battery

is weak Pitted relay contacts

Worn brushes

Defective connection
Short circuit in commutator

Starter runs continuouslyStuck relay

Starter turns; does Defective starter clutch

not turn engine

Repair or replace ¢
Repair or replace
Repair wire or repair
connection
Repair or replace defective
component
Recharge battery
Clean or replace
Replace brushes
Clean and tighten
Replace armature
Replace relay
Replace starter clutch

Table 3 REPLACEMENT BULBS

Item Wattage
Headlight 12V 60/55W
Tail/brakelight 12V 8/27TW
Meter light

1982 XV920 (shaft drive) 12va2w

All other models 12v3.4W
Indicator lights

1981-1983 12V 34w
1984-1985 12v4.0W
1986-on 12V 30W

(continued)
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Table 3 REPLACEMENT BULBS (continued)

License light

XV750

1982 XV920 (shaft drive)
All other models
Flasher/running light
XV700, XV1000, XV1100
1982 XV920 (shaft drive)
All other models

12v 8W
12V3.8W
*

12V 27TW
12V27WX4/8W
*

*Not specified.

Table 4 FUSES

Amperage

Main

1982 XV920 (shaft drive) 30

All others 20
Headlight 15

Signal 15

Ignition 10
Tail 10




CHAPTER EIGHT

FRONT SUSPENSION AND STEERING

This chapter discusses service operations on
suspension components, steering, wheels and
related items. Specifications (Table 1) and
tightening torques (Table 2) are at the end of the
chapter.

FRONT WHEEL
Removal/lnstallation

1. Place a wooden block under the crankcase to lift
the front wheel off the ground.

NOTE
Ifthefront wheel can be raised enough
to provide sufficient clearance to
remove the wheel, removal of thefront
fender is not required. However, if
removal ofthefrontfender is necessary,
perform Sep 2 and Sep 4.

2. Disconnect the brake hose(s) at the front fender
(Figure 1).

3. Disconnect the speedometer cable (Figure 2) at
the front whedl and pull it through the front fender
bracket.

4. Remove the bolts securing the fender to the fork
tubes and carefully pull the fender out (Figure 3).
5. Remove the cotter pin and axle nut (Figure 4).
Discard the cotter pin.

6. Loosen the axle pinch bolt(s). See Figure 5.
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NOTE
It isnot necessary to completely remove
the axle pinch bolt(s).

7. Push the axle out with a dnft or screwdriver and
remove it from the right (shaft-drive) or left
(chain-drive) side. See Figure 6.

8. Pull the whed forward to disengage the brake
disc(s) from the cahper(s). Then turn the cahper(s)
outward to provide clearance for the whed and
remove it.

9. Remove the spacer from the sed in the
left-hand or right-hand side of the whedl. See
Figure 7.

10. Remove the speedometer drive from the sed
in the left-hand or right-hand side of the whed
(Figure 8).

11. Remove the whed!.

CAUTION
Do not set the wheel down on the disc
surface as it may be scratched or
war ped. Either lean thewheel against a
wall or place it on a couple of wood
blocks.

NOTE

Insert a piece of wood in the cahper(s)
in place of the disc (Figure 9). That
way, ifthe brake lever is inadvertently
sgueezed, the piston will not beforced
out ofthe cylinder. Ifthis does happen,
the cahper(s) might have to be
disassembled to reseat the piston and
thesystemwill haveto bebled. By using
the wood, bleeding the brake is not
necessary when installing thewheel.

12. While servicing the wheel assembly, install the
spacer, speedometer drive gear, washer and nut on
the axle to prevent their loss.

I ngpection

1. Remove any corrosion on the front axle with a
piece of fine emery cloth.
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2. Measure the radial runout of the whed rim with
a dial indicator as shown in Figure 10. If runout
exceeds 0.08 in. (20 mm), check the whed
bearings. If the whed bearings are okay, examine
the whed rim. The stock Y amaha aluminum whesdl
cannot be serviced, but must be replaced if
damaged. On spoked whedls, refer to Wheels in
this chapter for information on spoke tightening
and whedl truing.

3. Check the rims for cracks or damage as
described in this chapter.

Ingtallation

1. Lightly grease the lips of both front whed sedls
(Figure 11) and the sed in the speedometer gear
case.
2. Insert the spacer in the left-hand or right-hand
side sed (Figure 12).
3. Insert the speedometer gear case into the whedl.
Make sure the notches in the gear case (Figure 13)
aign with the speedometer drive dogs (Figure 14).
4. Carefully insert the disc(s) between the brake
pads when ingtaling the whedl.
5. Make sure the locating dot in the speedometer
gear case is digned with the boss on the fork tube
(Figure 15).
6. Insert the axle. Then ingtall the washer and axle
nut and tighten the nut to specifications (Table 2).
7. Apply the front brake and compress the front
forks several times to make sure the axle is
installed correctly without binding the forks. Then
tighten the axle pinch bolt(s) to specifications
(Table 2).
8. Install a new axle cotter pin.

WARNING

Never reuse a cotter pin on the axle
shaft; always install a new one.

9. After the whed isinstalled, completely rotate it
and apply the brake severd times to make sure the
whed rotates fredy.

10. Install the front fender (if removed), making
sure to secure the brake hose clamp(s). See Figure
1

11. Install the speedometer cable.

CHAPTER EIGHT
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NOTE
Rotate the wheel slowly when inserting
thecableso that it will engageproperly.

FRONT HUB

Refer to Figure 16, Figure 17 or Figure 18 for
this procedure.

Disassambly

1. Remove the front whed as described in this
chapter.

2. Remove the <spacer (Figure 12) and
Speedometer drive gear.

3. Remove the whed cover (Figure 19), if s0
equipped.

4. Remove the right-hand (Figure 20) and
left-hand oil seals.

5. Remove the speedometer gear case retainer and
dog (Figure 14).

6. Remove the whed bearings, spacer and spacer
flange. Tap the bearing out with a soft aluminum
or brass drift.

CAUTION
Tap only on theouter bearingrace. The
bearing will be damaged if struck on
theinner race

Ingpection

1. Clean bearings thoroughly m solvent and dry
with compressed air.

FRONT WHEEL
(1981-1983 SHAFT-DRIVE)

1. Axle
2. Spacer
3. Oil seal
4. Bearing
5. Spacer s
. gt /
6. Cover [ [ % W J
7. Rim Pruoasdons dun - R -. "
8. Weight 14. Oil seal 3
9. Airvalve 15. Speedometer
10. Spacer drive gear housing
11. Bearing 16. Washer
12. Clutch meter 17. Cotter pin /

13. Clutch retainer 18. Nut 10 11 12 13 14 15 16 1718
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@ FRONT WHEEL
(1981-1983 CHAIN-DRIVE)

. Cotter pin

. Nut

. Washer

. Spacer

. Oil seal
Bearing

. Spacer

Rim

. Weight

10. Air valve
11. Spacer

12. Bearing

13. Clutch meter
14. Clutch retainer

©CONOUA®WNR

: . 15. Qil seal
\_7/; L 16. ;g;egglrrs?;zr drive
Sy e 17. Axle
PBREOH—C
i' k. 1 |
He el W B 16 17

FRONT WHEEL

(1984-ON)

1. Axle 7. Hub (spoked wheels only)
2. Spacer 8. Rim (spoked wheels only)
3. Oil seal 9. Speedometer gear unit

4. Bearing 10. Washer

5. Spacer 11. Cotter pin

6. Spokes (spoked wheels only) 12. Nut



FRONT SUSPENSION AND STEERING

WARNING
Do not spin the bearing with the air jet
while drying. Hold the inner race with
your hand. Because the air jet can spin
thebearingraceat higher speedsthanit
was designed for, the-bearing may
disintegrate and possibly cause severe
injuries.
2. Clean the inside and outside of the hub with
solvent. Dry with compressed air.
3. Turn each bearing by hand (Figure 21), making
sure it turns smoothly. Check balls for evidence of
wear, pitting or excessve heat (bluish tint).
Replace bearings if necessary; aways replace as a
complete st
4. Check the axle for wear and straightness. Use
V-blocks and a dia indicator as shown in Figure
22. If the runout is 0.008 in. (0.2 mm) or greater,
the axle must be replaced.

Assembly

NOTE
If installing sealed bearings, it is not
necessary to grease the bearings as
describedin Sep 1. Instead, proceedto
Sep 2.

1. Pack the bearings thoroughly with multipurpose
grease. Work the grease between the balls
thoroughly.

2. Pack the whed hub and axle spacer with
multipurpose grease.

3. Instal the right-hand whed bearing and the
spacer. Install the spacer flange and instdl the
left-hand bearing.




CAUTION

Tap the bearings squarely into place
and tap on the outer race only. Use a
socket (Figure 23) that matches the
outer race diameter. Do not tap on the
inner race or the bearing might be
damaged. Be surethat the bearingsare
compl etelyseated.

NOTE
Install the wheel bearings with the
sealed sidefacing outward.

4. Install the left-hand oil sedl.

5. Ingtal the speedometer gear case dog, retainer
and ail sed in the hub.

6. Lubricate the oil sedl lips with gresse.

7. Disassemble the speedometer gear case and
lubricate the gears and diding faces with a
lightweight lithium soap base grease. Reassemble
the gear case.

8. Install the front whed as described in this
chapter.

WHEEL BALANCE

An unbalanced whed results in unsafe riding
conditions. Depending on the degree of unbalance
and the speed of the motorcycle, the rider may
experience anything from a mild vibration to a
violent shimmy and loss of control.

On aluminum wheels, weights are attached to
the rim (Figure 24). On spoke whedls, weights are
clamped to the spokes (Figure 25). Weights for
both aluminum and spoke wheds can be
purchased from most motorcycle dealers or
motorcycle supply stores.

NOTE
Be sure to balance the wheel with the
brake discs attached as they also affect
the balance.

Before attempting to balance the whesels, check
to be sure that the wheel bearings are in good
condition and properly lubricated. The wheel must
rotate fredy.

1. Remove the whed as described in this chapter
or in Chapter Nine.

2. Mount the whed on a fixture such as the one
shown in Figure 26 so it can rotate fredy.

3. Give the whed a spin and let it coast to a stop.
Mark the tire at the lowest point.

4. Spin the whed several more times. If the whedl
keeps coming to rest at the same point, it is out of
balance.

5. Tape atest weight to the upper (or light) side of
the whedl.

CHAPTER EIGHT

6. Experiment with different weights until the
whedl, when spun, comes to rest a a different
position each time.

7. Remove the test weight and ingtall the correct
size weight. See Figure 24 or Figure 27.

WIRE WHEEL SERVICE

Spoke Inspection and
Replacement

Wire whed spokes loosen with use and should be
checked periodically. The "tuning fork" method
for checking spoke tightness is simple and works
well. Tap the center of each spoke with a spoke
wrench (Figure 28) or the shank of a screwdriver
and listen for atone. A tightened spoke will emit a
clear, ringing tone and a loose spoke will sound flat
or dull. All the spokes in a correctly tightened
whed will emit tones of similar pitch but not
necessarily the same precise tone. The tension of
the spokes does not determine whed balance.

Bent, stripped or broken spokes should be
replaced as soon as they are detected, as they can
destroy an expensive hub.

Unscrew the nipple from the spoke and depress
the nipple into the rim far enough to free the end of
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the spoke; take care not to push the nipple al the
way in. Remove the damaged spoke from the hub
and use it to match a new spoke of identical length.
If necessary, trim the new spoke (at the threaded
end) to match the origina and dress the end of the
threads with a thread die. Install the new spoke in
the hub and screw on the nipple; tighten it until the
spoke's tone is similar to the tone of the other
spokes in the whed. Periodicaly check the new
spoke; it will stretch and must be retightened
several times before it takes a final st

Spoke Adjustment

If dl spokes appear loose, tighten all on one side
of the hub, then tighten al on the other side.
One-half to one turn should be sufficient; do not
overtighten.

After tightening the spokes, check rim runout to
be sure you haven't pulled the rim out of shape.

One way to check rim runout is to mount a dial
indicator on the front fork or swing arm so that it
bears against the rim.

If you don't have a dial indicator, improvise one
as shown in Figure 29. Adjust the position of the
bolt until it just clears the rim. Rotate the rim and
note whether the clearance increases or decreases.
Mark the tire with chalk or light crayon at areas
that produce significantly large or small clearances.
Clearance must not change by more than 2 mm
(0.08in.).

To pull the rim out, tighten spokes which
terminate on the same side of the hub and loosen
spokes which terminate on the opposite side of the
hub (Figure 30). In most cases, only a dight
amount of adjustment is necessary to true a rim.
After adjustment, rotate the rim and make sure
another area has not been pulled out of true.
Continue adjustment and checking until runout is
less than 2.0 mm (0.08 in.).

Rim Replacement

The rim can be bent by hitting rocks, curbs,
potholes, etc. A bent rim should be replaced
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Tighten

Loosen

Hub

immediately. A bent or dented whed creates very
dangerous handling characteristics.

If the spokes are not bent or damaged also, they
may be reused. This procedures describes how to
replace the rim without removing the spokes.

1. Remove the tire as described in this chapter.

2. Securdly fagten the spokes together with wire,
string or tape at each point where they cross.

3. Place the replacement rim on top of the old rim
and align the nipple holes of both rims. This is to
make sure the replacement rim is the correct one.
When the rims are aigned correctly, mark one
spoke and its corresponding nipple hole on the new
rim.

4. Remove the nipples from the spokes usng a
spoke wrench. If they are coated with dirt or rust,
clean them in solvent and allow to dry. Then check
the nipples for signs of cracking or other damage.
Spoke nipples in this condition can strip when the
whed is later trued. Replace nipples as necessary.
5. Lift the hub and spokes out of the old rim,
making sure not to knock the spokes out of
alignment.

6. Position the hub and spokes into the new rim,
making sure to align the marks made in Step 3.
Then insert the spokes into the rim until they are
al in place.

7. Place adrop of oil onto the threaded end of each
spoke and ingtall the nipples. Thread the nipples
hafway onto the spokes (before they make contact
with the rim).

8. Lift the whed and stand it up on the
workbench. Check the hub to make sure it is
centered in the rim. If not, reposition it by hand.
9. With the hub centered in the rim, thread the
nipples until they just seat against the rim. True the
wheel as described in this chapter.

Seating Spokes

When spokes loosen or when instaling new
spokes, the head of the spoke should be checked
for proper sedting in the hub. If it is not seated
correctly, it can loosen further and may cause
severe damage to the hub. If one or more spokes
require reseating, hit the head of the spoke with a
punch. True the whedl as described in this chapter.

NOTE
To prevent the punch from damaging
the chrome on the spoke head, apply
strips of tape to the end of the punch
before using it.

TIRE CHANGING

The wheds used on dl models can easily be
damaged during tire removal. Specia care must be
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taken with tire irons to avoid scratches and gouges
to the outer rim surface. Insert scraps of leather
between the tire iron and the rim to protect the rim
from damage.

The stock cast wheels are designed for use with
either tubeless or tube-type tires. Spoked wheels
are designed for tube-type tires only. Tire removal
and installation are basically the same for tube and
tubeless tires; where differences occur they are
noted. Tire repair is different and is covered in
separate procedures.

When removing a tubeless tire, take care not to
damage the tire beads, inner liner of the tire or the
whed rim flange Use Yamaha tire levers or
flat-handled tire irons with rounded ends.

Remova

1. Remove the valve core to deflate the tire.

2. Press the entire bead on both sides of the tire
into the center of the rim.

3. Lubricate the beads with soapy water.

4. Insert the tire iron under the bead next to the
valve (Figure 31). Force the bead on the opposite
sde of the tire into the center of the rim and pry
the bead over the rim with the tire iron.

NOTE
Insert scraps of leather between thetire
irons and the nm to protect the rim
from damage.

5. Insert a second tire iron next to the first to hold
the bead over the rim. Then work around the tire
with the first tool prying the bead over the rim
(Figure 32). On tube-type tires, be careful not to
pinch the inner tube with the tools.

6. On tube-type tires, use your thumb to push the
valve from its hole in the rim to the inside of the
tire. Carefully pull the tube out of the tire and lay it
aside.

NOTE
Sep 7isrequired only ifit is necessary
to completely remove the tirefrom the
rim, such as for tire replacement or
tubel esstirerepair.

7. Turn the whed over. Insert a tire tool between
the second bead and the same side of the rim that
the first bead was pried over (Figure 33). Force the
bead on the opposite side from the tool into the
center of the rim. Pry the second bead off the rim,
working around the whed with 2 tire irons as with
thefirst.

8. On tubeless tires, inspect the rubber O-ring
where the valve stem seats againgt the inner surface
of the whedl. Replace it ifit's starting to deteriorate
or haslost itsresiliency. Thisisacommon cause of
ar loss.

Installation

1. Caefully inspect the tire for any damage,
especidly inside.

2. A new tire may have balancing rubbers inside.
These are not patches and should not be disturbed.
A colored spot near the bead indicates a lighter
point on the tire. This spot should be placed next
to the valve stem (Figure 34). In addition, most
tires have directional arrows on the side of the tire
that indicate which direction the tire should rotate.
Make sure to ingtall the tire accordingly.
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3. On tube-type tires, inflate the tube just enough
to round it out. Too much air will make
installation difficult. Place the tube inside the tire.
4. Lubricate both beads of the tire with soapy
water.

5. Place the backside of the tire into the center of
the rim. On tube-type tires, insert the valve stem
through the stem hole in the whedl. The lower bead
should go into the center of the rim and the upper
bead outside. Work around the tire in both
directions (Figure 35). Use a tire iron for the last
few inches of bead (Figure 36).

6. Press the upper bead into the rim opposite the
valve (Figure 37). Pry the bead into the rim on
both sides of the initial point with a tire tool,
working around the rim to the valve.

7. On tube-type tires, wiggle the valve to be sure
the tube is not trapped under the bead. Set the
valve stem squarely in its hole before screwing on
the valve nut to hold it against the rim.

8. Check the bead on both sides of the tire for an
even fit around the rim.

9. On tube-type tires, innate the tire dowly to seat
the beads in the rim. It may be necessary to bounce
the tire to complete the seating.

10. On tubeless tires place an inflatable band
around the circumference of the tire. Sowly inflate
the band until the tire beads are pressed against the
rim. Inflate the tire enough to seet it, deflate the
band and remove it.

WARNING
Never exceed 56 psi (4.0 kg/cn)
inflation pressureasthetirecould burst
causing severe injury. Never stand
directly over thetire whileinflating it.

11. Inflate the tire to the required pressure
(Chapter Three). Tighten the valve stem locks and
screw on the cover cap.

12. Bdance the whed assembly as described in
this chapter.

TIRE REPAIRS
Tubdess Tires

Patching a tubeless tire on the road is very
difficult. If both beads are ill in place againgt the
rim, a can of pressurized tire sedlant may inflate
the tire and sedl the hole. The beads must be
against the whed for this method to work. Another
solution is to carry a spare inner tube that can be
temporarily installed and inflated. This will enable
you to get to a service station where the tire can be
correctly repaired. Be sure that the tube is designed
for use with a tubeless tire.

CHAPTER EIGHT
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The motorcycle tire industry recommends that
tubeless tires be patched from the inside
Therefore, do not patch the tire with an external
type plug. If you find an externa patch on atire, it
is recommended that it be patch-reinforced from
the inside.

Due to the variations of material supplied with
different tubeless tire repair kits, follow the
instructions and recommendations supplied with
the repair kit.

Tube-type Tires

Every rider will eventually experience trouble
with a tire or tube. Repairs and replacement are
farly smple and every rider should know the
techniques.

Patching a motorcycle tube is only a temporary
fix. A motorcycle tire flexes so much that the patch
could rub right of. However, a patched tube
should get you far enough to buy a new tube.

Due to the variations of material supplied with
different tube-type tire repair kits, follow the
instructions and recommendations supplied with
the repair kit.

HANDLEBAR
Removal/l nstallation

1. Place the bike on the centerstand. Remove the
rear view mirrors (A, Figure 38).

2. Disconnect the brake fluid level warning wire at
the master cylinder (if so equipped). Remove the 2
bolts (B, Figure 38) securing the master cylinder
and lay it on the fud tank. It is not necessary to
disconnect the hydraulic brake line.

CAUTION

Cover thefuel tank with a heavy cloth
or plastic tarp to protect it from
accidental spilling of brake fluid. Wash
any spilled brake fluid off any painted
or plated surfaceimmediately, asit will
destroy thefinish. Use soapy water and
rinsethoroughly.

3. Slide back the clutch adjuster cover. Then
dacken the clutch cable and disconnect it at the
hand lever (Figure 39).

4. Disconnect the choke cable (A, Figure 40).

5. Separate the 2 halves of the left-hand switch
assembly (B, Figure 40).

6. Separate the 2 haves of the sart switch
assembly (Figure 41). Disconnect the throttle cable
from the twist grip.

7. Remove the cover (Figure 42), then remove the
screw (A, Figure 43) and remove the handlebar
cover (B, Figure 43), if so equipped.
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. Right handlebar

. Right handle

Handle pinch bolt
Washer

Handlebar stopper bolt
Plug

G IR N AN

Clutch lever

Handlebar stopper bolt
Cap

Handle stopper bolt

PwNpE

. Handle pinch bolt
. Crown

. Handlebar pinch bolt
. Cover

. Brake lever
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HANDLEBAR ASSEMBLY
(1982 XV920 SHAFT DRIVE)

. Handle pinch bolt

. Plug

. Handlebar stopper bolt
. Washer

. Left handle

. Left handlebar

. Bolt

. Lead holder

. Washer plate




FRONT SUSPENSION AND STEERING

STEERING
ASSEMBLY
(1981-1983)

. Steering stem bolt
Upper steering clamp
Ring nut

Ring nut
Cover
Bearing race
Ball bearings
Bearing race
. Steering seal
. Steering stem
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8. Remove the clamps securing electrical cablesto
the handlebar.
9A. 1982 XVV920 shaft drive.Referring to Figure 44
and Figure 45, perform the following:
a. Remove the bolt cap and bolt.
b. Loosen the pinch bolt and remove the
handlebar assembly.
c. Repesat for the opposite side.
9B. All other models: Remove the 4 handlebar
clamp Allen bolts (Figure 46) and remove the
handlebar.
10. Ingtall by reversing these steps, note the
following:
a Tighten al fasteners to the specifications in
Table2.
b. Make sure the "UP" mark on the master
cylinder clamp (Figure 47) faces up.
c. On 1982 XV 920 shaft drive model s, adjust the
handlebar as described in this chapter.

HANDLEBAR ADJUSTMENT
(21982 XVv920 SHAFT DRIVE)

Refer to Figure 44 and Figure 45 for this
procedure.

WARNING-

Never attempt to adjust the handlebar
mor e than one notchfrom the standard
position (there are 3 adjustment
positions each for vertica and
horizontal adjustment). Always adjust
both sides to the sameposition. Failure
to observe these precautions will cause
an uneven steering condition and
possibleloss of steering control.

Vertical Adjugment

1. Remove the handlebar cover.

2. Remove the handlebar stopper and pinch bolts.
3. Rotate the grip bar either up or down one notch
from standard position to adjust. After adjustment,
tighten the handlebar stopper and pinch bolts to
specifications in Table 2.

4. Repeat for the opposite side.

Horizontal Adjustment

1. Remove the handlebar cover.

2. Remove the handlebar bolt cap and stopper
bolt. Then loosen the pinch bolt.

3. Pull the handlebar up to disengage it from the
handle crown and turn one notch either forward or
backward from standard position to adjust.

4. Reinstall the handlebar and tighten al bolts to
specifications in Table 2.

5. Repeat for the opposite side.
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STEERING HEAD

Refer to Figure 48 and Figure 49 for this
procedure.

Disassembly

1. Place the bike on the centerstand.

2. Remove the fud tank as described in Chapter
SiX.

3. Remove the front whed as described in this
chapter.

4. Disconnect the speedometer cable (Figure 50).
5. Remove the headlight as described in Chapter
Seven.

6A. On 1981-1983 models, remove the front fuse
box cover (Figure 51). Then unplug the fuse box
assembly and remove it from the lower steering
crown (Figure 52).

6B. On 1984-on models, remove the front cover
(Figure53).

7. Disconnect and remove the horns.
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STEERING ASSEMBLY @__,a
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. Steering nut

Upper steering clamp

Washer

Ring nut

Washer

Ring nut

. Bearing cover ey

Bearings
. Steering stem
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8. Remove the master cylinder and brake line clamp
bolts (Figure 54) at the steering head. Do not dis-
connect the hoses or it will be necessary to bleed the
brake system.

9. Remove the front turn indicators and the
headlight shdll (Figure 55).

10. Remove the handlebar as described in this
chapter.

11. Remove the bolts securing the computer
monitor system (XV920J) or the speedometer/
tachometer unit (al other models) and lay it over
the fud tank. See Figure 56.

NOTE
Be very careful when handling the
computer monitor system; it is easily
damaged Refer to Computer Monitor
System in Chapter Seven for further
information.

12. Loosen the upper and lower fork clamp bolts

and remove the forks as described in this chapter.

13. See Figure 57. Remove the steering stem bolt

(A) and loosen the pinch bolt (B). Then remove the
upper fork bridge (C).

14. Remove the washer on 1984-on models.

15. Remove the adjusting nuts with a spanner

wrench (Figure 58) or use an easily improvised unit ]
(Figure 59). On 1984-on models, a washer is
installed between the 2 adjusting nuts.

16. Remove the upper bearing cover.

17A. 1981-1983: Pull the steering stem out of the

frame (Figure 60). On these models, upper and

lower bearings are loose ball bearings so be ready

to catch them asthey fdl out. Remove dl bearings
that are held in the steering head by grease.

NOTE
On 1981-1983 models, there are total
of 38 ball bearings used: 19 in the top
and 19 in the bottom. The bearings
should not be intermixed because if
worn or damaged, they must be
replacedin sets. However, ballsin both
sets are the same size.

17B. 1984-on: Pull the steering stem out of the
frame. Remove the upper bearing from the frame
tube and dide the lower bearing off of the steering
stem.
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I ngpection

1. Clean the bearing races in the steering head and
al bearings with solvent.

2. Check for broken welds on the frame around
the steering head. If any are found, have them
repaired by a competent frame shop or welding
sarvice familiar with motorcycle frame repair.

3A. 1981-1983: Check the balls for pitting,
scratiches or discoloration indicating wear or
corrosion. Replace the bearing if damage is visible.
3B. 1984-on: Check the bearings for pitting,
scratches, or discoloration indicating wear or
corrosion. Replace them in sets if any are bad.

4. Check the upper and lower races in the steering
head for pitting, galling and corrosion. If any of
these conditions exist, replace the races as
described in this chapter.

5. Check steering stem for cracks and check its
race for damage or wear. Replace if necessary.

Bearing Race Replacement

The headset and steering stem bearing races are
pressed into place. Because they are easily bent, do
not remove them unless they are worn and require
replacement. Take old races to the dealer to ensure
exact replacement.

To remove a headset race, insert a hardwood
stick into the head tube and carefully tap the race
out from the inside (Figure 61). Tap dl around the
race so that neither the race nor the head tube are
bent. To ingtall arace, fit it into the end of the head
tube. Tap it dowly and squardly with a block of
wood (Figure 62).

Asembly

Refer to Figure 48 or Figure 49 for this
procedure.
1. Make sure the steering head bearing races are
properly seated.
2A. 1981-1983:

a. Apply a coat of whed bearing grease to the
lower bearing race cone on the steering stem
and fit 19 ball bearings around it.

b. Apply a coat of whed bearing grease to the
upper bearing race cone and fit 19 ball
bearings around it (Figure 63).

2B. 1984-on:

a. Lubricate the bearings thoroughly with whed
bearing grease.

b. Slide the lower bearing onto the steering
stem.

c. Place the upper bearing into the upper bearing
race cone.

CHAPTER EIGHT

3. Insert the steering stem into the head tube. Hold
it firmly in place.

4. Install the upper bearing race (1981-1983) and
upper bearing cover (dl models).

5A. 1981-1983:

a Ingall the lower adjusting nut and tighten it
to approximately 18 ft.-lb. (25 N»m). Then
loosen it 2/4 turn.

b. Holding the lower adjusting nut with a
wrench, install the upper adjusting nut and
tighten it securely.
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5B. 1984-on:

a Ingall the lower adjusting nut and tighten it

to 36 ft.-lb. (50 Nvn).

b. Loosen the lower adjusting nut completely.

Then retighten it to 2.2 ft.-Ib. (3 N»m).

c. Instdl the washer.

d. Install the upper

finger-tight.

e. Ingtall the washer.
6. Continue assembly by reversing Removal Steps
1-13. Tightening torques are in Table 2.

7. After the total assembly is completed, check the
stem for looseness or binding; readjust if necessary.

ring nut. Tighten it

Steering Stem Adjustment

If play develops in the steering system, it may
only require adjustment. However, don't take a
chance on it. Disassemble the stem as described
under Seering Head Assembly in this chapter.
Inspect the parts and replace any that are damaged,
then reassemble as described in this chapter.

FRONT FORK

The Yamaha front suspension consists of 2
spring-controlled, hydraulically dampened
telescopic forks. Before suspecting major trouble,
drain the front fork oil and refill with the proper
type and quantity; refer to Chapter Three. If you
dill have trouble, such as poor damping, a
tendency to bottom or top out or leskage around
the rubber sedls, folow the service procedures in
this section.

To amplify fork service and to prevent the
mixing of parts, the legs should be removed,
serviced and installed individually.

Removal/lnstallation

1. Place the motorcycle on the centerstand.

2. Remove the front whed as described in this
chapter.

3. Remove the brake caliper(s) as described in
Chapter Ten.

NOTE

Insert a piece of wood in the caliper(s)
(Figure 64) in place of the disc. That
way, ifthe brake lever is inadvertently
sgueezed, the piston will not beforced
out ofthe caliper. Ifit does happen, the
caliper might have to be disassembled
to reseat the piston. By using the wood,
bleeding the brake is not necessary
when installing thewheel.

4. Remove the top rubber cap (Figure 65).
5. Remove the ar vave cap (Figure 66) and
depress the valve to release fork air pressure.
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Repeat on opposite fork. On models equipped with
an air line connecting both fork tubes, only one air
vave is used.

6. 1982-1983 XV920 shaft drive, XV1000 and
XV 1100.Disconnect the air line at one fork tube air
joint bracket (Figure 67).

7. Loosen the pinch bolts (Figure 68) on the upper
fork bridge bolts.

NOTE
Step 8 describes how to loosen thefork
cap while theforks are till held in the
triple clamps.

8A. 1981-1983 X750 and 1981-1982 XV920 chain
drive/The spring seat and spring are held inposition
byawirering (Figure 69). To remove the wirering,
have an assistant depress the spring seat (A, Figure
70) with a suitable size drift while you pry the wire
ring (B, Figure 70) out of its groove in the fork with
asmall screwdriver. When the wirering is removed,
dowly release tension from the spring seat and re-
move it together with the fork spring.

8B. XV700,1983 XV920 (except Midnight Virago),
XV1000 and XV1100: Loosen the fork cap with a 17
mm Allen wrench.

NOTE
An alternative to using a 17 mm Allen
wrenchisto usea 17mmbolt head; hold
the bolt with locking pliers as shown in
Figure 71.

8C. 1983 XV750 and XV920 Midnight Virago:
Loosen the fork tube cap and remove it.
8D. XV920 shaft drive:
a. Turnthe adjuster cover (Figure 72) to the No.
1 position (Figure 72).
b. Loosen the fork tube cap pinch bolt (Figure
72).
¢. Remove the fork tube cap.

L

— Wrench
U (hold)

Wrench
(turn)
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CAUTION
Thefork tube cap isfitted with a damper
adjustment rod (Figure 74). When han-
dling thefork cap, make sure not to bend
or damagetherodinanyway asthiswill
cause improper fork operation.

9. On 1984-on models, removethe lower fork bridge
cover (Figure 75).

10. Loosen the lower fork bridge bolts. See Figure
76 or Figure 77.

11A. XV700, XV750 and 1981-1982 XV920 chain
drive—Remove the fork tube. It may be necessary
to dightly rotate the tube while removing it.

11B. 1983 XV920 and XV920 Midnight Virago,
XVIOO0andXVIIOO:

a Withdraw the fork tube 3-4 inches.

b. Remove the rubber spacer and air joint
bracket.

c. Remove the fork tube. On XV920 Midnight
models, remove the O-rings and fork tube
cover as the fork tube is withdrawn.

11C. 1982 XV920 shaft drive:

a Withdraw the fork tube 3-4 inches.

b. Remove the rubber spacer and the ar joint
bracket. Then, pry thering clip out of the fork
tube (Figure 78) and dide.the clip up and off
the fork tube. Remove the fork tube.

12. Repeat for the opposite side.
13. Install by reversing these removal steps, noting
the following.
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14. On models so equipped, examine the air joint
bracket, rubber spacer, O-rings and clip for any wear
or damage. Replace as necessary.

15. Tighten the fasteners to specification (Table 2).
16. XV750 and 1981-1982 XV920 chain drive—
Install the fork spring and spring seat. Have an
assistant compress the spring seat and install a new
wire stopper ring. Make surethewirering seats fully
in the groove in the fork tube before releasing the
spring sedt.

17. 1982 XV920 shaft drive—Insert the end of the
cap/rod assembly into the semicircular hole in the
top of the damper rod. Push the fork cap down and
screw the cap on. Tighten to 22 ft.-Ib. (30 N.m).

CAUTION

Do not force the cap/rod assembly
during installation or when tightening
the cap or you may damage it. If the
cap/rod is not inserted into the top of
the damper rod correctly, the cap/rod
will protrude too far out of the fork
tube. The cap/rod is inserted into the
damper rod correctly when the cap/rod
sits on thefork tube collar.

18. If it is necessary to bleed the brake cdiper(s),
refer to Chapter Ten.

Disassembly

Refer to Figures 79-82 for this procedure.
1. The fork cap was loosened during the removal
procedure. Remove the fork cap.
2. Remove the fork spring.
3. Pour the ail out and discard it. Pump the fork
severd times by hand to expd most of the
remaining oil.
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FRONT FORK (XV700; 1988-ON
XV750; 1983 XV920 AND XV920 MID-
NIGHT VIRAGO; XVI000; XV1100)
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14. Washer (1984-on)

15. Bushing guide (1984-on)

16. Lower fork tube

17. Bolt

18. Rubber spacer (1983 XV920, XV920 Midnight
Virago; XV1000; XV1100)

19. Air joint bracket (1983 XV920, XV920 Midnight
Virago; XV1000; XV1100)

20. Ring clip (1983 XV920, XV920 Midnight Virago;
XV1000;XV1100)

21. O-ring (1983 XV920, XV920 Midnight Virago;
XV1000;XV1100)

22. Air valve (1983 XV920, XV920 Midnight Virago;
XV1000;XV1100)

23. Cap (1983 XV920, XV920 Midnight Virago;
XV1000;XV1100)
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NOTE

Further disassembly of the XV700,
1988-on XV750, 1982 XV920 shaft
drive, XV1000 and XV1100 front forks
isnot recommended. Further disassem-
bly requires special tools as well as
access to a torch to head the slider for
complete removal of all parts. During
assembly, special tools are also re-
quired to seat the sealsand metal slides.
Because the operation of thefrontforks
is critical to steering and safety, refer
further service to a dealer or qualified
specialist.

4. Remove the rubber boot from the notch in the
lower fork tube and dide it off of the upper fork
tube.

5. Clamp the dider in a vise with soft jaws.

6. Remove the Allen bolt (Figure 83) a the
bottom of the dider and pull the fork tube out of
the dider.

7. Remove the oil lock piece (Figure 84), the
damper rod and rebound spring (Figure 85).

8. Remove the snap ring from the groove in the
lower fork tube.

9. Remove the oil sed by prying it out with a
flat-blade screwdriver. Remove the oil sed dowly
to prevent damage to the fork tube.

I nspection

1. Thoroughly clean al parts in solvent and dry
them.

2. Check upper fork tube exterior for scratches and
straightness. If bent or scratched, it should be
replaced.

3. Check the lower fork tube for dents or exterior
damage that may cause the upper fork tube to hang
up during riding conditions. Replace if necessary.

4. Carefully check the damper rod and the piston
ring (Figure 86) for wear or damage.

5. Check the damper rod for straightness. Figure
87 shows one method. The rod should be replaced
if the runout is 0.008 in. (0.2 mm) or greater.

6. Measure the uncompressed length of the fork
spring. Replace the spring if it is too short. See
Table 1 for specifications.

7. Check the O-ring on the fork cap. Replace if
worn or damaged.

8. Any parts that are worn or damaged should be
replaced. Smply cleaning and reinstalling
unserviceable components will not improve
performance of the front suspension.
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FRONT FORK
(1982 XV920 SHAFT DRIVE)
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Assembly

NOTE
For XV700, 1982 XV920 shaft drive,
XV1000 andXVUOO models, begin re-
assembly with Sep 5.

1. Install the oil sed and snap ring in the lower
fork tube.

NOTE
Make sure the seal seats squarely and
fully in the bores of the tube.

2. Ingtal the rebound spring onto the damper rod.
Insert the damper rod into the fork tube (Figure
85) and ingtall the ail lock piece (Figure 84).

3. Apply a light coat of ail to the outside of the
fork tube and ingtal it into the lower fork tube
(Figure 88). Apply Loctite Lock N' Sed to the
threads of the Allen bolt and install it (Figure 89).
4. dide the rubber boot into place on the lower
fork tube.

5. Fill fork tube with fresh fork oil. Carefully fill
each fork tube as listed in Table 1.

NOTE
To measurethe correct amount offluid,
use a plastic baby bottle. These have
measurements influid ounces (0z.) and
cubic centimeters(cc) ontheside.

6. Insert the spring with the small coil diameter
facing down toward the axle.

7. Ingtall the fork tube and cap as described in this
chapter.

8. Pressurize the fork as described in Chapter
Eleven.
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Table 1 FRONT SUSPENSION AND STEERING SPECIFCATIONS

CHAPTER EIGHT

Steering head
Type
1981-1983
1984-on

Number of balls in steering head (1981-1983)

Upper
Lower
Size of steering balls
Front fork
Fron fork travel
Spring free length
XV700,XVv1000,XV1100
XV750 (1981-1983)
XV750(1988-0n)
XV920 (chain drive)
XV920 (1982 shaft drive)
XV920(1983)
Oil weight
Air pressure
Front wheel runout
Front fork oil capacity
XV700 (1984-1985)
XV700 (1986-1987), XV750 (1988-0n)
XV750
XV920 (chain drive)
XV920 (1982-1983 shatft drive)
XV1000,XVv1100

Ball bearing

Tapered roller bearing

19
19
1/4in.

5.91in. (150 mm)

20.2in. (513 mm)
25.0in. (635 mm)
20.2in. (513 mm)
22.7in.(577.5 mm)
24.6in. (624.7 mm)
Not specified
SAE10W

See Chapter Eleven

0.079in. (2 mm)

13.7 0z. (405 cc)
13.4 0z. (396 cc)
9.4 0z. (278 cc)
8.9 0z. (264 cc)
10.2 ox. (303 cc)
13.1 0z.(372cc)
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Table 2 FRONT SUSPENSION TIGHTENING TORQUES

Iltem ft.-1b. N«m
Front axle
XV700, XV1000, Xv1100 75 105
XV750, XV920 (chain drive) 77 107
XV920 (shaft drive) 80 110
Front axle pinch bolt/nut 14 20
Steering crown and steering stem bolts
1981-1983
M8 14 20
M14 39 54
Steering crown and steering stem nut
1984-on
M22 80 110
Steering crown and front forks
Upper 14 20
Lower
1981-1983 14 20

1984-on 17 23
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REAR SUSPENSION

This chapter includes repair and replacement
procedures for the rear whed, chain-drive and
shaft-drive units and rear suspension components.

Specifications (Table 1) and tightening torques
(Table 2) are at the end of the chapter.

REAR WHEEL

Refer to Figure 1 (chain-drive) or Figure 2
(shaft/drive) for this procedure.

Removal/lngtallation

1. Place the bike on the centerstand so that the
rear whed clears the ground.

2. Chain-drive models: Remove the rear fender
bolts and raise the fender away from the whedl.

3. Remove the cotter pin and nut securing the
brake rod. Unscrew the rear brake adjusting nut
(Figure 3) and disconnect the brake rod.

NOTE
Install the spring, nut and cotter pin
back onto the brake rod to prevent their
loss(Figured).

4. Remove the cotter pin and nut securing the
brake torque rod and disconnect it (Figure 5).

5. Remove the cotter pin and loosen the rear axle
nut (Figure 6). Discard the cotter pin; never reuse a
cotter pin.

AND FINAL DRIVE

6. Loosen the axle pinch bolt (Figure 7) on
shaft-drive models.

7. Withdraw the axle from the right-hand side.
Note the spacer between the brake hub and swing
arm. See Figure 8.

8A. Chain-drive models: Slide the whed to the
right to disengage it from the drive chain case and
remove the whed (Figure 9).

8B. Shaft-drive models: Slide the whed! to theright
to disengage it from the hub drive splines and
remove the whed (Figure 10). Remove the spacer
(Figure 11).

9. If the whedl is going to be dff for any length of
time or if it is to be taken to a shop for repair,
install the chain adjusters (if so equipped) and axle
spacers on the axle dong with the axle nut to
prevent losing any parts.

10. Instal by reversing these removal steps, noting
the following:

a Chain-drive models. Make sure that the rear
whed hub clutch damper fits into the drive
chain clutch hub.

b. Shaft-drive models: Make sure that the whed
hub splines (Figure 12) engage with the find
drive (Figure 13).

c. Prior to tightening the axle nut, install the
brake torque link (Figure 5) and tighten the
nut to specifications in Table 2.
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@ REAR WHEEL
(CHAIN-DRIVE MODELS)

B N -2 I8N

1. Axle 7. Bearing 13. Clutch hub 19. Bearing
2. Cotter pin 8. Spacer 14. Stud bolt 20. Spacer
3. Chain adjuster 9. Wheel 15. Lockwasher 21. Oil seal
4. Nut 10. O-ring 16. Nut 22. Circlip
5. Bolt 11. Bearing 17. Sprocket 23. Washer
6. Spacer 12. Damper 18. Drive chain 24. Nut
REAR WHEEL

(SHAFT-DRIVE MODELS)

1. Axle

2. Spacer 12 1314 1516
3. Bearing | r
4. Seal 11. Bolt , |

5. Spacer 12. O-ring ? l=
6. Hub 13. Bearing

7. Weight 14. Bearing )
8. Cover 15. Washer

9. Screw 16. Nut j
10. Clutch hub 17. Circlip 17
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d Tighten the pinch bolt on shaft-dnve models
to specifications in Table 2.

e Tighten the axle nut to specifications in Table
2. Ingtall a new axle nut cotter pin

f. Adjust the rear brake peda free play as
described in Chapter Three,

g Rotate the whed severd times to make sure it
rotates fredy and that the brake works
properly,

h Adjust the drive chain, if so equipped, as
described in Chapter Three

I ngpection

Mesasure the axia and radial runout of the whedl
with a dia indicator as shown in Figure 14. The
maximum allowable axial and radial runout is 0.08
in (20 mm). If the runout exceeds this dimension,
check the whed bearing condition If the whed
bearings are okay, check the whed rim for damage.
Cast wheds cannot be serviced but must be
replaced if damaged. For wire whedls, refer to the
whed and spoke information in Chapter Eight.

Inspect the whed for signs of cracks, fractures,
dents or bends. If it is damaged in any way, it must
be replaced.

WARNING'
Do not try to repair any damage to the
rear wheel asit will result in an unsafe
ridingcondition

Check axle runout as described under Rear Hub
Inspection m this chapter.

REAR HUB
Disassembly

Refer to Figure 1 or Figure 2 for this procedure.
1. Remove the rear whed as described in this
chapter.

2. Pull the brake assembly straight out of the
whed (Figure 10).
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3. Chain-drive models: To remove the left-hand
clutch hub bearings, perform the following:

a. Pull the clutch hub (Figure 1) out of the whed
assembly.

b. Remove the circlip, oil sed and spacer from
the left-hand side.

C. Insert a soft aluminum or brass drift into the
right-hand side of the clutch hub. Tap the
bearing out of the hub with a hammer,
working around the perimeter of the outer
race.

4. Shaft-drive models: Remove the bolts securing
the clutch hub (Figure 15) to the whed and remove
it.

5. To remove the right-hand bearing (Figure 16),
insert a soft aluminum or brass drift into the
left-hand side of the hub and place the end of the
drift on the outer bearing race. Tap the bearing out
of the hub with a hammer working around the
perimeter of the bearing.

6A. Shaft-drive models: Remove the spacer flange
and spacer. Then remove the 2 left-hand bearings
using the method described in Step 5.

6B. Chain drive models. Remove the spacer. Then
remove the left-hand bearing using the same
method described in Step 5. Remove the O-ring
from the left-hand side.

I nspection

1 Do not clean seded bearings. Non-sealed
bearings can be cleaned in solvent and thoroughly
dried with compressed air. Do not spin the bearing
with the air jet while drying.

2. Clean the inside and outside of the hub with
solvent. Dry with compressed air.

3. Turn each bearing by hand (Figure 17). Make
sure bearings turn smoothly. On non-sealed
bearings, check the bals for evidence of wear,
pitting or excessve heat (bluish tint). Replace
bearings if necessary; aways replace as a complete
set. When replacing the bearings, be sure to take
your old bearings dong to ensure a perfect
matchup.

4. Check the axle for wear and straightness. Use
V-blocks and a did indicator as shown in Figure
18. If the runout is 0.008 in. (0.2 mm) or greater,
the axle should be replaced.

5. Check the brake drum (Figure 19) for any
scoring or damage. If damage is apparent, refer to
Chapter Ten for further inspection and service.

Assembly

1. Blow any dirt or foreign matter out of the hub
prior to instaling the clutch hub and right-hand
side bearing.

CHAPTER NINE
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2 Shaft-drive models. Replace the clutch hub
O-ring if worn or damaged.
3 Pack the hub with multipurpose grease.

NOTE
When performing Sep 4, refer to
Figurelor Figure2for correct bearing
and spacer alignment

CAUTION
Tap the bearings squarely into place
and tap only on the outer race Use a
socket (Figure 20) that matches the
outer race diameter Do not tap on the
inner race or the bearings will be
damaged Be sure to tap the bearings
until they seat completely

4. Ingal the right-hand beanng (Figure 16),
spacer flange (shaft-drive models) and the spacer.

NOTE
Install the right-hand side bearing with
the sealed sidefacing outward (Figure
20)

5. Ingtdl the left-hand beanng(s) into the hub.
6. Chain-drive models: Instal the bearing in the
clutch hub Then install the spacer, oil sed and
circlip
NOTE
Tap the oil seal into the hub using a
socket that matches the outer bushing
diameter
7 Instal the clutch hub (Figure 15). On
shaft-drive models, tighten the bolts securely
8 Instal the rear whed as described in this
chapter.

CLUTCH HUB AND
DRIVE CHAIN ASSEMBLY
(XV920 CHAIN DRIVE)

Refer to Figure 1 and Figure 21 for this proce-
dure, which applies to chain-driven XV 920 models.

Removal/lnstallation

1. Remove the rear whed as described in this
chapter

2. Remove the left-hand rear foot peg assembly.
3 Remove the left-hand muffler assembly as
described in Chapter Six.

4 Remove the shift lever.

5. Loosen the upper chain guard boot clamps (A,
Figure 22) and dide the boots toward the whed!.

6 Remove the front sprocket cover (B, Figure 22).



222

7. Loosen the rear lower chain guard boot clamp
(C, Figure 22) and dlide the chain guard forward.
8. Rotate the rear sprocket by hand to expose the
chain link. Disconnect the chain using a chain
breaker.

9. Remove the chain by pulling it out of the lower
chain guard.

10. Remove the bolts securing the top and bottom
chain guards to the swing arm and remove them.
11. Remove the screws securing the sprocket
housing (D, Figure 22) and remove it.

12. Remove the bolts securing the sprocket
retaining ring to the sprocket housing and remove
it.

13. Remove the sprocket assembly from the
housing.

14. Inspect the clutch hub assembly as described
in this chapter.

15. Instalation is the reverse of these steps, note
the following.

16. Install the sprocket into the sprocket housing.
Then ingtall the chain through the top sprocket
housing hole, onto the sprocket and back out
through the lower sprocket housing hole.

CHAPTER NINE

CHAIN-GUARD
(1981-1982 CHAIN
DRIVE MODELS)

. Oil seal

Chain case

O-ring

Plug

Washer

O-ring

Chain case

Upper chain guard
. Lower chain guard
. Clamp

. O-ring

. Inspection cap

. Screw
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17. Lightly lubricate the sprocket retaining ring
O-ring with chain grease. Then install the O-ring
onto the retaining ring.

18. Install the retaining ring onto the sprocket
housing. Make sure the O-ring does not dip off the
retaining ring during installation. Tighten the
retaining ring screws securely.

19. Install the sprocket housing (with drive chain
installed) to the frame. Install the attaching bolts
loosdly.

NOTE
Do not allow the drive chain to become
dirty as it hangs down from the

sprocket  housing. Lay papers
underneath the bike to help keep the
chain clean.

20. Slip the upper chain guard and its clamps over
the upper chain run. Repeat for the lower chain
guard. Install the chain guard bolts loosdly.

21. Ingtall the chain over the engine sprocket and
secure the chain with an old chain link or wire.
Then rotate the rear sprocket so that the chain ends
stop at the point of original disassembly. Remove
the old chain link or wire and install a new chain
link, using a universal chain installation tool.
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22. Ingtdl the front sprocket cover (B, Figure 22).
23. Connect the chain guard boots to the front
sprocket cover and to the rear chain housing.
Tighten the boots securely with their clamps.

24. Réill the chain housing with the correct type
and quantity of chain lube. See Chapter Three.

I ngpection

1. Clean dl parts thoroughly in solvent.

2. Examine the chain guards for wear or damage.
Measure the height of the internal chain guard ribs
as shown in Figure 23. If the rib height is less than
0.157 in. (4 mm), replace the chain guard.

3. Check each O-ring for wear or damage; replace
if necessary.

4. Check the chain guard breather (E, Figure 22)
for obstructions. Clean as required.

5. Check the rear sprocket housing and sprocket
retaining ring for wear or damage;, replace if
necessary.

6. Inspect the teeth on the front and rear
sprockets. If the teeth are visibly worn (Figure 24),
replace both sprockets and the drive chain. Never
replace any one sprocket or chain as a separate
item; worn parts will cause rapid wear of the new
component. Refer to Drive Chain Adjustment in
Chapter Three.

WHEEL BALANCING
For complete information refer to Chapter Eight.
TIRE CHANGING
Refer to Tire Changing in Chapter Eight.
FINAL SHAFT DRIVE UNIT
These procedures apply to shaft-drive models.
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Removal/lngtallation |

1. Remove the rear whed as described in this Be“‘ teeth 6
chapter. A
2. Remove the 4 nuts and washers (A, Figure 25)
securing the fina drive unit to the swing arm.

3. Remove the bolt securing the final drive unit to | Worn °
the swing arm (B, Figure 25). area
4. On 1984-on models, remove the left-hand shock
absorber lower acorn nut.

5. Pull thefina drive unit straight back until it isfree
of the engine. See Figure 26.

6. Wipe the grease from the splines on the end of the
drive shaft and final drive unit. | WORN
7. Check the splines of both units carefully for signs |

of wear.

8. Pack the splines with  multipurpose

molybdenum disulfide grease.

9. Ingtal the final drive unit onto the swing arm.

Make sure that the splines of the drive shaft engage

properly with the final drive unit.

10. Instal the 4 nuts and washers and tighten to

specifications in Table 2.

11. Install the bolt and nut and tighten to

specifications.

12. Ingtall the rear whed as described in this

chapter.

.,

Bent teeth

A\

Worn
area

GOOD

Disassembly/I nspection/
Troubleshooting

Although it may be possble for you to
disassemble the final drive unit for inspection, you
cannot replace the bearings or seals without specia
tools. If there is trouble in the find drive unit, it is
best to remove the unit and teke it to a dedler or
qualified specidist for overhaul. They are adso
better equipped to check and adjust gear lash.

Inspect the exterior of the unit for signs of wear,
cracks, damage or oil leskage. If any damage is
present or there are signs of leskage, take the unit
in for further service.

SWING ARM
Refer to Figures 27-29 for this procedure.

Removal/lnstallation

1. Place the bike on the centerstand.
2. Remove the rear whed as described in this
chapter.
3A. On 1981-1983 models, perform the following:
a. Remove the mufflers (Figure 30) as described
in Chapter Six.
b. See Figure 31. Remove the shift lever (A) and
the left-hand front foot peg (B).
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SWING ARM
(1981-1982 CHAIN-DRIVE)
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. Pivot shaft
. Swing arm
Cover
Washer
Bearing
Spacer
Washer
Nut
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. Pivot shaft
. Lockwasher
Swing arm
Boot
Cover
Washer
Bearing
Spacer
Plug
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@ SWING ARM

©

. Right pivot shaft

NN

. Lockwasher

. Left pivot shaft
. Boot

. Guard

(1984-ON SHAFT DRIVE)

Cover
Nut

Collar

Oil seal
Bearing
Swing arm
Plug
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C. See Figure 32. Remove the rear brake pedal
(A) and the right-hand front foot peg (B).
d. Remove the left-hand and right-hand engine
braces. See Figure 33.
e. On shaft-drive models, dide the rubber boot
(Figure 34) away from the engine.
3B. On 1984-on models, remove the left- and
right-hand pivot covers (Figure 35).
4. Remove the drive chain or find drive unit as
described in this chapter.
5. On shaft-drive models, remove the bolts
(Figure 36) securing the drive shaft to the middle
gear housing.
6. Disconnect the shock absorber(s) at the swing
am.
7A. 1981-1982 chain-drive models:
a. Remove the swing arm pivot shaft nut.
b. Withdraw the pivot sheft from the right-hand
side.
¢. Remove the swing arm.
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7B. 1981-1983 shaft-drivemodels:
a. Pry back the lockwasher tab on the right-hand
side.
b. Loosen and remove the swing arm pivot shaft
(Figure 37).
¢. Remove the swing arm.
7C. 1984-on models:
a. Pry back the lockwasher tab on the left-hand
side.
b. Remove the left-hand pivot shaft (Figure 38).
¢. Remove the lock nut (Figure 39) and remove
the right-hand pivot shaft.
d. Remove the swing arm.
8. Ingtalation isthe reverse of these steps; note the
following.
9A. On 1981-1983 models, tighten the swing arm
pivot shaft to the specifications in Table 2.
9B. On 1984-on models, perform the following:
a Ingtal anew left-hand pivot shaft lockwasher.
b. Tighten the left-hand pivot shaft (Figure 38)
to 72 ft.-Ib. (100 N«m). Bend over the tab on
the lockwasher to lock the pivot shaft.
c¢. Tighten the right hand pivot shaft (Figure 40)
to 4 ft.-Ib. (56 N»m). To secure the right-hand
pivot shaft, tighten the locknut (Figure 39) to
72 ft.-Ib. (100 N»m). Make sure the pivot shaft
does not turn when tightening the locknuit.
10. After the swing arm is instaled, check the side
clearance as described m this chapter.

Ingpection

1. Remove the rubber boot from the swing arm
and inspect it for tears or deterioration; replace if
necessary.

2. Remove the oil seds and bearings.

3. Thoroughly clean the bearings in solvent and
dry with compressed air.

4. Turn each bearing by hand. Make sure bearings
turn smoothly. Check the balls for evidence of
wear or pitting. Replace if necessary. Always
replace both bearings at the same time.

5. If bearings have been replaced, the grease seds
should be replaced also.

6. Pack the bearings with a lithium base,
waterproof wheel bearing grease.

7. Ingtall the bearings into the swing arm.

CAUTION
Tap the bearings squarely into place
and tap on the outer race only Do not
tap on the inner race or the bearings
might be damaged. Be sure that the
bearingsarecompletely seated.

Adjustment
1981-1983

Calculate the swing arm side clearance as shown
in Figure 41. If the side clearance is not
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A. Bushing
B. Thrust
washers

C. Swingarm
mounting
bracket

0004-0012 in (0.1-0.3 mm), install new thrust
washer(s) of the appropriate thickness. Thrust
washers of various thicknesses are available from
Yamaha deders.

1984-on

1. This adjustment must be performed with the
lower shock absorber mounts disconnected from
the swing arm.

2. Grasp the swing arm at the rear (Figure 42) and
attempt to move it from side to side. No noticeable
movement should be observed If movement
occurs, proceed to Step 3.

3. Remove the pivot shaft cap from the right-hand
side of the swing arm (Figure 35)

4 Loosen the pivot sheft locknut (Figure 39) and
tighten the pivot shaft (Figure 40) to 4 ft -Ib. (56
Nvn).

5 Tighten the locknut to 72 ft.-Ib. (200 Nvn).

NOTE
When tightening the locknut, make
sure thepivot shaft does not turn

6 Repeat Step 2 If movement is gill noticeable,
the swing arm bearings are probably worn. Replace
them as described in this chapter.

SHOCK ABSORBERS

The rear shocks are spring controlled and
hydrauhcally damped. Spring preload can be
adjusted on dl models, see Chapter Eleven.
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Removal/l ngpection/Ingallation
(1981-1983)

Refer to Figure 43
1 Remove the fud tank as described in Chapter
Six.
2. Remove the rear whed as described in this
chapter.
3. Remove the cotter pm and remove the lower
shock absorber pivot shaft (Figure 44)
4. Remove the shock absorber adjuster unit
(Figure 45) from the frame. Do not disconnect any
lines or cables.
5. Remove the front shock absorber bolt (Figure
46).
6. Remove the shock absorber by pulling it
carefully to the rear of the bike. Do not damage any
hoses or cables dunng removal.
7. Inspect the shock absorber for il leskage at the
O-rmgs and along the body. If il leskage occurs at
an O-nng connection, have a dealer or qudified
specialist replace the O-nng. If the ail leakage is
from the shock absorber body, replace the shock
absorber.
8. Ingtalation isthe reverse of these steps, note the
following
9. Install a new cotter pin at the bottom shock
absorber pivot pin.
10. Turn the shock adjuster to the standard setting
(Figure 47). Then check the shock absorber cable
free play by hand. If the free play is excessive, turn
the cable adjusters (Figure 48) as necessary
11. Adjust the shock absorber as described in
Chapter Eleven

Removal/l ngpection/Ingtallation
(1984-0n)

Removal and installation of the rear shocks is
easer if they are done separately The remaining
unit will support the rear of the bike and maintain
the correct relationship between the top and
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@ REAR SHOCK ABSORBER
(1981-1983)

&:9 l[? I(i\“gh

1. Cap . O-ring

2. Air valve 17. Bolt

3. O-ring 18. Bushing

4. Nut 19. Air chamber/shock assembly
5. Control panel housing 20. Cotter pin

6. Bolt 21. Solid bushing

7. Ring 22. Bushing

8. O-ring 23. Solid bushing

9. Cover 24. Pivot shaft

10. Control knob 25. Upper spring seat
11. Screw 26. Spring

12. Screw 27. Spring guide

13. O-ring 28. Lower spring seat
14. Control cables 29. Circlip

15. Air hose
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bottom mounts. If both shock absorbers must be
removed at the same time, cut a piece of wood the
same length as the shock absorber Drill two holes
in the wood the same distance apart as the bolt
holes Ingtall the wood support after one shock
absorber is removed Thiswill alow the bike to be
easily moved around until the shock absorbers are
reinstalled or replaced

1 Place the bike on the centerstand

2 Turn the lower shock adjuster (Figure 49)
clockwise to its softest setting Repeat for the
opposite side

3 Remove the upper and lower nuts and bolts
(Figure 50)

4 Pull the shock off

5 Check the shock absorber body for any signs of
oil leskage Replace the shock if necessary

6 Install by reversing these removal steps Torque
to specifications in Table 2

7 Adjust the shock absorbers as described in
Chapter Eleven
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Table 1 REAR SUSPENSION SPECIFICATIONS

Shock absorber
Spring free length
XV700, XV1000
XV750
XV920 (chain drive)
XV920 (shaft drive)
XV1100
Swing arm side play
1981-1983
1984-on (limit)
Rear wheel runout
Drive chain (XV920 chain drive)

8.8 in. (223 mm)
6.57 in. (167 mm)
6.77 in. (172 mm)
6.60 in. (168.5 mm)
85in. (216.5 mm)

0.008-0.012 in. (0.1-0.3 mm)
0.04 in. (1.0 mm)
0.079 in. (2 mm)

Type DID 630DS
Number of links 90
Free play 1/4-7/16in. (7-10mm)
Table 2 REAR SUSPENSION TIGHTENING TORQUES
Item ft.-1b. N*m
Rear axle
XV700,XV1000,XV1100 75 105
XV750, XV920 (chain drive) 77 107
XV920 (shaft drive) 80 110
Pinch bolt 11 16
Swing arm pivot shaft
1981-1983
XV750, XV920 (chain drive) 56 78
XV920 (shaft drive) 58 80
1984-on
Left-side bolt 72 100
Right-side bolt 4.0 55
Right-side nut 72 100
Shock absorber bolt
1981-1983 32 45
1984-on
At frame 14 20
At swing arm 22 30
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BRAKES

The brake system consists of either a single or
dual disc unit on the front and a drum brake on the
rear. This chapter describes repair and replacement
procedures for al brake components.

Refer to Table 1 for brake specifications. Table 1
and Table 2 are at the end of the chapter.

FRONT DISC BRAKES

The front disc brake is actuated by hydraulic
fluid controlled by the hand lever on the right-hand
side of the handlebar. As the brake pads wear, the
brake fluid level drops in the master cylinder
reservoir and automatically adjusts for pad wear.
However, brake lever free play must be maintained
as described in Chapter Three.

When working on a hydraulic brake system, it is
necessary that the work area and all tools be
absolutely clean. Any tiny particles of foreign
matter or grit on the caliper assembly or the master
cylinder can damage the components. Also, sharp
tools must not be used inside the cdiper or on the
cdiper piston. If there is any doubt about your
ability to correctly and ssfdy carry out magjor
sarvice on the brake components, take thejob to a
Yamaha dedler or brake specidist.

When adding brake fluid use only atype clearly
marked DOT 3 or DOT 4 and use it from a sealed

container. Brake fluid will absorb moisture which
greatly reduces its ability to perform correctly, so
it is a good idea to purchase brake fluid in small
containers and discard what is not used.
Whenever any component has been removed
from the brake system the system is considered
"opened" and must be bled to remove air bubbles.
Also, if the brake feds spongy, this usually means
there are air bubbles in the system and it must be
bled. For safe brake operation, refer to Bleeding the
System in this chapter for complete details.

CAUTION
Disc brake components rarely require
disassembly, so do not disassemble
unlessabsolutely necessary. Do not use
solvents of any kind on the brake
system internal components. Solvents
will causethe sealsto swell and distort.
When disassembling and cleaning
brake components (except brake pads),
use new brakefluidasa cleaning agent.

MASTER CYLINDER
Removal/lngtallation

1. Loosen the nut securing the right-hand mirror
to the handlebar and remove it.
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CAUTION

Cover thefuel tank, front fender and
instrument duster with a heavy cloth or
plastic tarp to protect them from
accidental spilling ofbrakefluid. Wash
any spilled brake fluid off any painted
or plated surfaces immediately, as it
will destroy the finish. Use soapy water
and rinse completely.

2. Pull back the rubber boot and remove the brake-
light switch (Figure 1). On 1982 XV 920 shaft drive
models, disconnect the electrical connector at the
master cylinder.

3. Dram the master cylinder as follows:

a Attach a hose to the brake cdiper bleed screw
(Figure 2).

b. Place the end of the hose in a clean container
(Figure 3).

c. Open the bleed screw (Figure 2) and operate
the brake lever to drain al brake fluid from
the master cylinder reservoir.

d. Close the bleed screw and disconnect the
hose.

e. Discard the brake fluid.

3. Remove the union bolt securing the brake hose
to the master cylinder (Figure 4). Remove the
brake hose and both copper seding washers. Cover
the end of the hose to prevent the entry of foreign
matter and moisture. Tie the hose end up to the
handlebar.

4. Remove the front brake lever, if necessary.

5. Remove the 2 clamping bolts and clamp
securing the master cylinder (Figure 5) to the
handlebar and remove the master cylinder.

6. Instal by reversing these removal steps; note
the following:

a Instdl the master cylinder clamp with the

"UP" mark facing upward (Figure 5).

b. Tighten the upper clamp bolt first, then the
lower bolt.

c. Install the brake hose onto the master
cylinder. Be sure to place a copper seding
washer on each side of the hose fitting and
ingtall the union bolt. Tighten the union bolt
to 19 ft-lb. (26 NTTI).

d. Bleed the brake system as described in this
chapter.

Disassembly

Refer to Figures 6-9.
1. Remove the master cylinder as described in this
chapter.
2. Remove the screws securing the reservoir cap
and diaphragm. Pour out the remaining brake fluid
and discard it. Never reuse brake fluid.
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MASTER CYLINDER

(1981-1983 XV750; 1983 XV920)
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. Cover

Union bolt

Washer

Collar (XV750 only)
Bracket

Washer

Bolt

Brake hose
Screw

. Cover

. Diaphragm

. Piston assembly
. Housing

. Bracket
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3. Remove the rubber boot from the area where
the hand lever actuates the internal piston.

4. Use snap ring pliersto remove the internal snap
ring from the groove in the master cylinder body.

5. Remove the piston, return valve, spring cup
and return spring.

6. On 1982 XV 920 shaft drive models, remove the
fluid level switch from the master cylinder body (if
necessary).

I nspection

1. Clean al parts in fresh brake fluid. Inspect the
cylinder bore and piston contact surfaces for Sgns
of wear or damage. If either part is less than
perfect, replace it.
2. Check the end of the piston for wear caused by
the hand lever. Replace the entire piston assembly
if any portion of it shows damage.
3. Inspect the pivot hole in the hand lever. If
worn, it must be replaced.
4. Make sure the passages in the bottom of the
brake fluid reservoir are clear. Check the reservoir
cap and diaphragm for damage and deterioration.
Replace if necessary.
5. Ingpect the threads in the master cylinder body
where the brake hose union bolt screws in. If the
threads are damaged or partially stripped, replace
the master cylinder body.
6. Check the hand lever pivot lug on the master
cylinder body for cracks. Replace the master
cylinder body if necessary.
NOTE
Yamaha recommends replacing the
piston seals, dust seals, and rubber cap

whenever the master cylinder is
disassembl ed.

Assembly

1. Soak the new cups in fresh brake fluid for at
least 15 minutes to make them pliable. Coat the
inside of the cylinder with fresh brake fluid prior to
assembling the parts.

CAUTION
When installing the piston assembly,
do not allow the cups to turn inside out
as they will be damaged and allow
brake fluid to leak within the cylinder
bore.

2. Position the spring with the tapered end facing
toward the primary cup. Position the primary cup
s0 the open end will go in first (toward the spring).
Install the spring, primary cup and piston assembly
into the cylinder.
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MASTER CYLINDER
(1981-1983 XV920 CHAIN DRIVE)

. Piston assembly
Housing
Diaphragm
Cover
Screw
Bracket

. Washer
Bolt

Cover

. Union bolt
11. Washer

12. Hose joint
13. Brake hose
14. Bracket
15. Bolt
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MASTER CYLINDER o 14
(1982 XV920 SHAFT DRIVE) Jf

1. Piston assembly

2. Housing

3. Switch assembly with O-ring
4. Diaphragm

5. Cover
6
7
8
9

. Screw

. Bracket

. Washer

. Bolt
10. Cover
11. Union bolt
12. Washer
13. Hose joint

14. Bolt
15. Brake hose ﬁ

16. Bracket
|
J
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3. Install the master cylinder piston assembly in
the order shown in Figures 6-9. Make sure the snap
ring is firmly seated in the groove in the cylinder.
4. Slide on the rubber boot.

5. Ingall the diaphragm and cover. Do not tighten
the screws at this time as fluid will have to be
added later.

6. Instdl the brake lever onto the master cylinder

bodly. .
7. Ingal the master cylinder as described in this
chapter.

FRONT BRAKE
PAD REPLACEMENT

There is no recommended mileage interval for
changing the friction pads on the disc brakes. Pad
wear depends gregtly on riding habits and
conditions. The pads should be checked for wear at

MASTER CYLINDER
(1984-ON)

. Piston assembly
Screw
Cover

. Diaphragm
Body

Bolt
Washer
Clamp

. Washer
10. Union bolt
11. Cover

12. Hose

13. Hose

14. Hose joint
15. Hose
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the intervals specified in Chapter Three. On 1981-
1982 chain-drive models, check for brake wear
through the caliper inspection window (Figure 10).
Always replace all pads as a set. On dual-disc mod-
els, replace both sets of pads (two per disc).

CAUTION
Watch the pads more closely as they
begin to wear. Ifpad wear happens to
be unevenfor somereason, the backing
plate may comein contact with thedisc
and cause damage.

The front brake on al models is basicaly the
same but has different parts and is assembled
differently according to model. To smplify the
service procedures, the brake designs have been
divided into groups and given a type designation.
These groups are not recognized by Yamaha; they
are used here only for ease of presentation.
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The Type | front brake (Figure 11) is used on
1981-1983 XV 750 and 1983 XV 920 models, Type
Il (Figure 12) isused on XV 920 chain drive models,
Type Il (Figure 13) is used on 1982 XV920 shaft
drivemodels, and TypelV (Figure 14) isused on all
1984-on models.

It is not necessary to disassemble the caliper or
open the hydraulic brake fluid lines to replace the
brake pads.

BRAKE CALIPER
(TYPE 11—1981-1982 XV920

@ CHAIN DRIVE)
BRAKE CALIPER
(TYPE 1—1981-1983 XV750;
1983XV920)
@ !
®—12
1. Nut @—-3
2. Washer o4
3. Washer
4. O-ring —5
5. Sleeve
6. Housing
7. Bleed screw
8. Cap
9. Spring
10. Pivot bolt
11. Caliper retainer
12. Pad spring
13. Brake pads

. 3 1. Bleed screw
2.Cap 10. Piston seal
. 3. Indicator cap 11. Dust seal

1:' CDllp | 4. Housing 12. Circlip
16. P.uft sea | 5. Pin 13. Anti-rattle spring
17' P:ztg: sea 6. Bolt 14. Brake pads

’ 14 15 16 17 7. Caliper sleeve 15. Mounting bracket
ig \éValltsher 8. Caliper boot 16. Anti-rattle shim

. Bo 9

. Pi 17. Housin
20. Cap Piston g
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1. Remove the front whed as described in Chapter
Eight.

2A. Typel:

a Pinch the end of the retaining spring with
pliers (Figure 15) to open it; remove the pad
retaining spring.

b. Remove the pin (Figure 16).

¢. Remove the brake pads and shim (Figure 17).

IB. Typell:
a. Remove the brake pad securing screw.
b. Remove the brake pads, shim and pad spring.
c. Repesat on the opposite side.

2C. Typelll:

a Remove the cotter pin (Figure 13) from the
backside of the caliper and remove the dide
pin and caliper housing.

b. Remove the pad retaining pin clip and pad
retaining pin from the caliper.

c. Repesat on the opposite side.

2D. TypelV:
a. Remove the brake caliper cover (Figure 18).
b. Removethe 2 circlips.
¢. Remove the pad retaining pin and the pad
spring.
d. Remove the brake pads.

1. Cap 6. Piston assembly

2. Bleed screw 7. Brake pads

3. Cotter pin 8. Pad spring

4. Pad retaining pin 9. Bolt

5. Housing >

1
2.
3.
4.
5.
6.
7.
8.

BRAKE CALIPER
(TYPE IV—1984-ON)

. Mounting bracket

Plate

Screw

Shim

Spring clip
Housing
Bleed screw
Cotter pin

15
/) CALIPER (TYPE Ill—
1982XV920

CHAPTER TEN
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9.
10.
11.
12.
13.
14.
15.

Pad retaining pin
Slide pin
Anti-rattle spring
Brake pads
Spring

Piston seal
Piston
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3. Clean the pad recess and the end of the piston
with a soft brush. Do not use solvent, a wire brush
or any hard tool which would damage the cylinder
or piston.

4. Lightly coat the end of the piston with disc
brake lubricant.

5. When new pads are installed in the caliper, the
master cylinder brake fluid level will rise as the
caliper piston is repositioned. Clean the top of the
master cylinder of al dirt and foregn matter.
Remove the cap (Figure 19) and diaphragm.
Sowly push the caliper piston into the caliper.
Constantly check the reservoir to make sure brake
fluid does not overflow. Remove fluid, if necessary,
prior to it overflowing. The piston should move
fredy. If it does not, and there is evidence of it
gticking in the cylinder, the caliper should be
removed and serviced as described under Caliper
Rebuilding in this chapter.

6. Push the piston (Figure 20) in to dlow room for
the new pads.

7A. Type/.Install the following new parts in order:

a. Brakepads (Figure 21).

b. Pad retainer.

c. Pad spring.

d. Pad retaining pin (Figure 16) and retaining
spring. Make sure the retaining spring en-
gages the groove (Figure 22) in the retaining
pin completely.

€. Repeat on opposite side (dual caliper models).

7B. Type/l.Install the following new parts in order:

a. Brake pads and shims.

b. Pad spring.
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¢. Pad securing screw.
7C. Type/ll.Install the following new partsin order:

a. Brake pads and shim.

b. Retaining spring.

c¢. Pad retaining pin and clip.

d. Padretaining pin clip. Make suretheretaining
pin clip engages the grooveintheretaining pin
completely.

7D. Type/*.Install the following new partsin order:
Brake pads.

Pad spring.

Pad retaining pin.

Circlips.

Cover (Figure 18).

8. Ingtall the front whedl as described in Chapter
Eight.

9. Spin the front whedl and activate the brake lever
as many times as it takes to refill the cylinder in the
caliper and correctly position the pads.

10. Refill the master cylinder reservair, if necessary,
to maintain the correct fluid level. Instal the dia-

phragm and top cap.

PP T

WARNING
Use brakefluid from a sealed container
clearly marked DOT 3. Other types may
vaporize and cause brake failure. Al-
ways use the same brand name; do not
intermix brakefluids, as many brands
are not compatible.

WARNING

Do not ride the motorcylce until you are
sure the brake is operating correctly. If
necessary, bleed the brake asdescribed
inthischapter.

11. Bed the pads in gradualy for the first 50 miles
by using only light pressure as much as possible.
Immediate hard application will glaze the new fric-
tion pads and greatly reduce the effectiveness of the
brake.

FRONT CALIPER

Removal/lnstallation

Refer to Figures 11-14.
1. Drain the master cylinder as follows:
a. Attach a hose to the brake caliper bleed screw
(Figure 2).
b. Place the end of the hose in a clean container
(Figure 3).
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¢. Open the bleed screw (Figure 2) and operate
the brake lever to drain dl brake fluid from
the master cylinder reservoir.
d. Close the bleed screw and disconnect the
hose.
e. Discard the brake fluid.
2. Remove the front whed as described in Chapter
Eight.
3. Remove the union bolt (A, Figure 23) and
copper sealing washers attaching the brake hose to
the caliper. Cap the end of the brake hose and tie it
up to the fender to prevent the entry of moisture
and dirt.
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4. Remove the bolt(s) (B, Figure 23) securing the
caliper assembly to the lower fork leg and remove
it.

5. Repeat on the opposite side (if so equipped).
6. Installation is the reverse of removal; note the
following:
a Torque the «caliper attaching bolts to
specifications in Table 2.
b. Ingtall the brake hose using new copper
washers.
c. Tighten the union bolt to specifications in
Table 2.
d. Bleed the brakes as described in this chapter.

WARNING
Do not ridethemotorcycle until you are
sure that the brakes are operating
properly.
Caliper Rebuilding

If the caliper leaks, the caliper should be rebuilt.
If the piston gticks in the cylinder, indicating
severe wear or galing, the entire unit should be
replaced. Rebuilding a lesky cdiper requires
specia tools and experience.

Caliper service should be entrusted to a dealer,
motorcycle repair shop or brake specidist.
Considerable money can be saved by removing the
caliper yoursdlf and taking it in for repair.

The factory recommends that the internal seds
of the caliper be replaced every two years.
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FRONT BRAKE
HOSE REPLACEMENT
The  factory-recommended  brake  hose

replacement interval is every 4 years, but it is a
good idea to replace brake hoses whenever signs of
cracking, leskage or damage are apparent.

Refer to Figures 11-14.

CAUTION

Cover thefront wheel, fender and fuel
tank with a heavy cloth or plastic tarp
to protect them from the accidental
spilling ofbrakefluid. Wash any spilled
brakefluid off of any painted or plated
surface immediately, as it will destroy
thefinish. Use soapy water and rinse
completely.

1. Drain the master cylinder as follows:
a. Attach a hose to the brake caliper bleed screw
(Figure 2).
b. Place the end of the hose in a clean container
(Figure 3).
¢. Open the bleed screw (Figure 2) and operate
the brake lever to drain dl brake fluid from
the master cylinder reservair.
d. Close the bleed screw and disconnect the
hose.
e. Discard the brake fluid.
2. Remove the union bolt and copper seding
washers securing the brake hose to the caliper and
remove it. See A, Figure 23.
3. Disconnect the hose from clamp on the fork
(Figure 24).
4. On models with dual brake cdlipers, remove the
union bolts securing the hoses to the fitting (A,
Figure 25).
5. Remove the union bolt (Figure 26) securing the
hose to the master cylinder.
6. Remove the brake hoses.
7. Instal new brake hoses, copper seding washers
and union bolts in the reverse order of removal. Be
sure to install the new seding washers in their
correct positions. Tighten al union bolts to
specifications in Table 2.
8. Rill the master cylinder with fresh brake fluid
clearly marked DOT 3. Bleed the brake as
described in this chapter.

WARNING
Do not ridethe motorcycleuntil you are
sure that the brakes are operating

properly.
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FRONT BRAKE DISC

Removal/lngtallation

1. Remove the front whed as described in Chapter
Eight.

NOTE

Place a piece of wood in the caliper(s)
(Figure 27) in place of the disc. This
way, ifthe brake lever is inadvertently
squeezed, the piston will not beforced
out ofthe cylinder. Ifthis does happen,
the caliper might have to be
disassembled to reseat the piston and
thesystemwill haveto bebled. By using
the wood, bleeding the system is not
necessary when installing the wheel.

2. Straighten the lock tabs on the washers and
remove the bolts (Figure 28) securing the disc to
the whes!.

3. Repesat for opposite side (if so equipped).

4. Ingtal by reversing these remova steps. Install
the bolts and tighten to specifications in Table 2.
Install new lockwashers and bend over the lock
tabs after the bolts are tightened.

I nspection

It is not necessary to remove the disc from the
whed to inspect it. Smal marks on the disc are not
important, but radial scratches deep enough to
snag a fingernail reduce braking effectiveness and
increase brake pad wear. If these grooves are
found, the disc should be resurfaced or replaced.
1. Mesasure the thickness around the disc at severd
locations with vernier calipers or a micrometer
(Figure 29). The disc must be replaced if the
thickness at any point is less than the wear limit
specified in Table 1.

2. Make sure the disc bolts are tight prior to
performing this check. Check the disc runout with
a did indicator as shown in Figure 30. Sowly
rotate the wheel and watch the dia indicator. Ifthe
runout is 0.15 mm (0.006 in.) or greater, the disc
should be resurfaced. If it cannot be repaired
without becoming thinner than specified in Table
1, replace it.

3. Clean the disc of any rust or corrosion and wipe
clean with lacquer thinner. Never use an oil-based
solvent that may leave an oil residue on the disc.

REAR DRUM BRAKE
Disassembly

Refer to Figure 31 for this procedure.
1. Remove the rear whed as described in Chapter
Nine.
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@ REAR BRAKE

. Brake arm
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2. Pull the brake assembly straight up and out ol
the brake drum (Figure 32).
3. Loosen the clamping bolt (Figure 33) and
remove the brake arm. Make note of the alignment
marks prior to disassembly.

NOTE
Beforeperforming Sep 4, mark the left
andright shoepositons. Ifthe shoes are
to be reused, they must be installed in
their original position.

4. Pull the brake shoes (Figure 34) and springs up
and off the guide pins and camshaft as shown in
Figure 35.

5. Remove the return springs and separate the
shoes. If the shoes will be reused, place a clean
shop rag around the linings to protect them from
oil and grease.

6. Remove the camshaft and shim.

Inspection

1. Thoroughly clean and dry al parts except the
linings.
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2 Check the contact surface of the drum (Figure
36) for scoring If there are grooves deep enough to
snag afingernail, the drum should be reground and
new shoes fitted If the drum cannot be repaired
without exceeding the diameter specified in Table
1, replace it This type of wear can be avoided to a
great extent if the brakes are disassembled and
thoroughly cleaned after riding the motorcycle in
water, mud or deep sand

NOTE
Ifoil or grease is on the drum surface,
clean it off with a clean rag soaked in
lacquer thinner—do not useany solvent
that may leave an oil residue

3 Use vernier cdipers (Figure 37) to measure the
thickness of each brake shoe They should be
replaced if lining thickness is less than the
minimum specified in Table 1

4 Inspect the linings for embedded foreign
material Dirt can be removed with a diff wire
brush Check for traces of ail or grease If the
linings are contaminated, they must be replaced as
asd

5 Inspect the cam lobe and pivot pin area of the
shaft for wear and corrosion Minor roughness can
be removed with fine emery cloth

6 Ingpect the brake shoe return springs for wear or
distortion If they are stretched, they will not fully
retract the brake shoes from the drum, resulting in
a power-robbing drag on the drums and premature
wear of the linings Replace as necessary and
aways replace as a pair

Assembly

1 Assemble the brake by reversng the
disassembly steps, noting the following

2 Grease the camshaft and anchor posts with a
light coat of molybdenum disulfide grease, avoid
getting any grease on the brake plate where the
linings come in contact with it

3 When ingtdling the brake arm onto the brake
camshaft, be sure to dign the punch marks on the
brake lever and housing Tighten the bolt securely
4 Insert the brake panel assembly into the brake
drum

5 Ingtall the rear whed as described in Chapter
Nine

6 Adjugt the rear brake as described m Chapter
Three

CHAPTER TEN
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REAR BRAKE
PEDAL ASSEMBLY

Removal/lnstallation

1. Place the motorcycle on its centerstand.

2. Completely unscrew the brake rod adjustment
nut (Figure 38) and disconnect the rod from the
brake arm. Reinstall the adjustment nut and spring
on the rod (Figure 39) to avoid losing them.

3. Remove the bolt securing the brake pedd to its
shaft (Figure 40) and remove the pedal.

4. Remove the cotter pin and disconnect the brake
actuating arm from the brake pivot shaft. See
Figure 41.

5. Disconect the brake pedd light switch spring
and brake return spring and remove the actuating
arm.

6. Withdraw the brake pivot shaft from the frame.
7. Instal by reversing these removal steps, noting
the following:

a Apply grease to the brake pivot lever prior to
installing the assembly into the frame.

b. Install anew cotter pin through the clevis pin.
Bend the ends of the cotter pin over
completely.

c. Adjusgt the rear brake pedal as described in
Chapter Three. Adjust ther brake light switch
as described in Chapter Seven.

BLEEDING THE SYSTEM

This procedure is necessary only when the
brakes fed spongy, there is aleak in the hydraulic
system, a component has been replaced or the
brake fluid is being replaced.

1. Flip off the dust cap from the brake bleeder
valve (Figure 42).

2. Connect a length of clear tubing to the bleeder
valve on the caliper. Place the other end of the tube
into a clean container. Fill the container with
enough fresh brake fluid to keep the end
submerged. The tube should be long enough so that
a loop can be made higher than the bleeder valve
to prevent air from being drawn into the caliper
during bleeding. See Figure 43.

CAUTION

Cover thefront wheel, fender and fuel
tank with a heavy cloth or plastic tarp
to protect them from the accidental
spilling of brake fluid. Wash any spilled
brakefluid off of any painted or plated
surface immediately, as it will destroy
thefinish. Use soapy water and rinse
completely.
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3. Clean the top of the master cylinder of al dirt
and foreign matter. Remove the cap and
diaphragm (Figure 44). Fill the reservoir to about
38 in. (10 mm) from the top. Instal the
diaphragm to prevent the entry of dirt and
moisture.

WARNING
Use brake fluid from a container
clearly marked DOT 3 or DOT 4 only.
Others may vaporize and cause brake
failure. Always use the same brand
name; do not intermix the brakefluids,
as many brands are not compatible.

4. Sowly apply the brake lever several times. Hold
the lever in the applied position and open the
bleeder valve about 122 turn. Allow the lever to
travel to its limit. When this limit is reached,
tighten the bleeder screw. As the brake fluid enters
the system, the level will drop in the master
cylinder reservoir. Maintain the level at about 3/8
in. (10 mm) from the top of the reservoir to
prevent air from being drawn into the system.

5. Continue to pump the lever and fill the
reservoir until the fluid emerging from the hose is
completely free of air bubbles. If you are replacing
the brake fluid, continue this procedure until fresh
brake fluid emerges from the hose.

NOTE
If bleeding is difficult, it may be
necessary to allow thefluid to stabilize
for a few hours. Repeat the bleeding
procedure when the tiny bubblesin the
system settle out.
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6. Hold the lever in the applied position and
tighten the bleeder valve. Remove the bleeder tube
and install the bleeder valve dust cap.

7. 1f necessary, add fluid to correct the levd in the
master cylinder reservoir. It must be above the
leve line.

8. Install the cap and tighten the screws.

9. Test the fed of the brake lever. It should fed
firm and should offer the same resistance each time
it's operated. If it feds spongy, it islikely that air is
dill in the system and it must be bled again. When
al air has been bled from the system and the brake
fluid leve is correct in the reservoir, double-check
for lesks and tighten al fittings and connections.

WARNING
Before riding the motorcycle, make
certain that the brakes are operating
correctly by operating the lever several
times. Then make the test ride a slow
one at first to make sure the brake is
operatingcorrectly.
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Table 1 BRAKE SPECIFICATIONS

Brake fluid DOT 3 or DOT 4
Front brake
Disc thickness

XV750 0.28 in. (7 mm)
XV700, XV920, XV1000, XV1100 0.20 in. (5 mm)
Wear limit
XV750 0.256 in. (6.5 mm)
XV920 0117 in. (4.5 mm)
XV700, XV1000, XV1100 Not specified
Pad thickness
XV700, XV1000, XV1100, XV750 (1988-on) 0.217 in. (5.5 mm)
XV750 (1981-1983) 0.224 in. (5.7 mm)
XV920 (chain drive) 0.433in. (11 mm)
XV920 (shaft drive) 0.326 in. (6 mm)
Pad wear limit
XV700, XV1000, XV1100, XV750 (1988-0n) 0.0197 in. (0.5 mm)
XV750 (1981-1983) 0.047 in. (1.2 mm)
XV920 (chain drive) Not specified
XV920 (shaft drive) 0.03 in. (0.8 mm)
Rear brake
Drum diameter
XV750 7.087 in. (180 mm)
XV700, XV920, XV1000, XV1100 7.874 in. (200 mm)
Wear limit
XV750 Not specified
XV700, XV920, XV1000, XV1100 791 in. (201 mm)
Lining thickness 0.157 in. (4 mm)
Lining wear limit 0.079 in. (2 mm)
Brake shoe spring free length 2.7 in. (68 mm)

Table 2 BRAKE TIGHTENING TORQUES

ft.-Ib. N-rn
Brake disc @ hub 14 20
Brake caliper @ front fork
XV750, XV920 (chain drive) 19 26
XV920 (shaft drive), XV700, XV1000, XV1100 25 35
Brake hose union bolts 19 26

Rear brake arm bolt/nut 14 20
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SUSPENSION ADJUSTMENT

The front forks must be adjusted to correspond
to rear shock absorber adjustment and vehicle
load. See Tables 1-5. When performing the
adjustments in this chapter, make sure not to
exceed the air pressures specified in Table 6.
Tables 1-6 are at the end of the chapter.

FRONT FORKS
Air Pressure Adjustment

The air pressure in the front forks must be
adjusted for various load conditions. See Tables
14

1. Place the bike on the centerstand and raise the
front whed off the ground.

2. Attach an ar pressure tool to the air fitting
(Figure 1).

NOTE
Figure 1 shows the air pressure tool
attached to an air fitting which routes
air to both tubes on X920 (shaft drive),
XV1000 and XV1100 models. On all
other models, the air pressure must be
adjusted at eachfork tube,

3. Inflate to the desired pressure.

Damping Adjuster

\ é‘ﬁ Standard position
e




SUSPENSION ADJUSTMENT

®

REAR SHOCK
DAMPING ADJUSTER

251

CAUTION

Never exceed the maximum allowable
air pressure specified in Table 5. The
pressure difference between the two
forks should be 1.4 psi (0.1 kg/cm ) or
less. On XV920 (shaft drive), XV1000
andXVUOO models, theforks are con-
nected and so air pressure is automat-
ically the same in eachfork.

Damping Adjustment
(1982 XV920 Shaft Drive)

These forks are equipped with a damping
adjuster to increase or decrease fork damping. The
damping adjustment must be set to correspond to
front fork air pressure, rear shock absorber
adjustment and vehicle load (see Table 3). To
adjust, turn the damping adjuster (Figure 2) by
hand to the desired setting. Four damping
positions are available. The standard setting is No.
1 (minimum damping). No. 4 provides maximum
damping.

WARNING
Always adjust the damping on each
fork to the same number (position) or
the bike's handling will be unstable.

REAR SHOCK ABSORBERS

The rear shock absorbers must be adjusted to
correspond to front fork adjustment and vehicle
load. See Tables 1-4. On models equipped with an
air adjust shock, do not exceed the specified air
pressures in Table 5.

Air Pressure

1. Place the bike on the centerstand to raise the
rear whed off the ground.
2. Remove the air valve plagtic cap.
3. Attach an air pressure tool to the air fitting
(Figure 3).
4. Innate to the desired pressure. Reinstal the air
cap.
CAUTION

Never exceed the maximum allowable

air pressurespecifiedin Table5.
Damping Adjusment
1981-1983

The damping adjuster can be turned toward the
"H" to increase damping (suspension becomes
harder) or turned toward the S to decrease
damping (suspension becomes softer). Turn the
damping adjuster by hand to the desired setting.
See Figure 4 and Figure 5.
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1984-on XV1000 and XV1100

These shocks are equipped with a damping
adjuster to increase or decrease shock damping.
The damping adjustment must be st to
correspond to front fork air pressure, and vehicle
load (see Table 4). To adjust, turn the damping
adjuster (Figure 6) by hand to the desired setting.
Four damping positions are available. The
standard setting isNo. 1 (minimum damping). No.
4 provides maximum damping.

WARNING
Always adjust the damping on each
shock to the same number (position) or
the bike's handling will be unstable.

NOTE
When adjusting the damping, make
sure the adjuster is placed in a click
position. If not, the damping will
automatically be set to the maximum
position (No. 4).

Soring Adjustment (1984-on)

Spring preload on these models can be adjusted
by rotating the cam ring a the base of the
spring—clockwise to increase preload and
counterclockwise to decrease it. See Figure 7
(XV700) or Figure 8 (XV1000 and XV1100).

Both cams must be indexed on the same detent.
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Table 1 RECOMMENDED SUSPENSION SETTINGS (XV750; 1983 XV920)

Front fork Rear shock absorber

air pressure air pressure Damper
Load psi (kg/cm?) psi (kg/cm?) adjuster
Rider 5-7 (0.4-0.8) 14-28 (1-2) 1-3
Rider plus passenger 5-7 (0.4-0.8) 43-57 (3-4) 3,4
Rider plus passenger 5-7 (0.4-0.8) 43-57 (3-4) 4,5
and/or luggage
Maximum vehicle 5.7-17 (0.8-1.2) 57 (4.0) 6

load limit
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Table 2 RECOMMENDED SUSPENSION SETTINGS (XV920RH, RJ)

Front fork Rear shock absorber
air pressure air pressure Damper
Load psi (kg/cm?) psi (kg/cm?) adjuster
Rider 57 (0.4-0.8) 1428 (1-2) 1,2
Rider plus passenger 5-7 (0.4-0.8) 28-42 (2-3) 2,3
Rider plus passenger 8-14 (0.6-1.0) 42-57 (3-4) 4,5
and/or luggage
Maximum vehicle 11-17 (0.8-1.2) 57 (4.0) 5,6
load limit

Table 3 RECOMMENDED SUSPENSION SETTINGS (1982 XV920 SHAFT DRIVE)

Front fork Rear shock absorber
air pressure Damper air pressure Damper
Load psi (kg/cm?) adjuster psi (kg/cm?) adjuster
Rider 5-7 (0.4-0.8) 1 14-28 (1-2) 1,2,3
Rider plus passenger 57 (0.4-0.8) 2 28-43 (2-3) 3,4
Rider plus passenger 57 (0.4-0.8) 3 42-57 (3-4) 4,5
and/or luggage
Maximum vehicle 11-17(0.8-1.2) 4 57 (4.0) 6
load limit
Table 4 RECOMMENDED SUSPENSION SETTINGS (XV1000)
Front fork
air pressure Rear shock absorber
Load psi (kg/cm?) damper adjuster
Rider 5-7 (0.4-0.8) 1
Rider plus passenger 5-7 (0.4-0.8) 2
Rider plus passenger 5-7 (0.4-0.8) 3
and/or luggage
Maximum vehicle 11-17(0.8-1.2) 4
load limit
Table 5 RECOMMENDED SUSPENSION SETTINGS (XV1100)
Front fork Rear shock
air pressure absorber
Load psi (Kg/cm?) damper adjuster Spring seat
Rider 5-7 (0.4-0.8) 1-2 12
Rider plus passenger 5-7 (0.4-0.8) 12 2-3
Rider plus passenger
and/or luggage 57 (0.4-0.8) 3-4 3-5

Maximum vehicle
load limit 11-17 (0.8-1.2) 4 5




Table 6 SUSPENSION AIR PRESSURE
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Air pressure

Front fork
XV750, XV920 (shaft drive), XV1000, XV1100
Standard
Minimum
Maximum
XV920 (chain drive)
Standard
Minimum
Maximum
Rear shock
AIM 981-1983 models
Standard
Minimum
Maximum

5.7 psi (0.4 kg/cm?)
0

17 psi (1.2 kglcm?)
5.7 psi (0.4 kg/cm?)
0

36 psi (2.5 kg/cm?)
14 psi (1.0 kg/cm?)

7 psi (0.5 kg/cm?)
57 psi (4.0 kg/cm?)
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Section Two: XV535 Virago « 1987-2003

TheXV700-1100 Virago 1981-1997 models
are covered in Section One ofthis book.
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XV535

TIRE INFLATION PRESSURE (COLD}

Load

psi (kg/cm?)

Up to 198 1b. (90 kg)
Front
Rear

198-max. Ib. (90-max kg)*
Front
Rear

High-speed riding
Front
Rear

28 (2.0)
32 (2.3)

28 (2.0)
36 (2.5)

28 (2.0)
36 (2.5)

* Maximum load: 49-state 507 Ib. (230 kg.), Calif. 505 Ib. (229 kg.), UK. 501 Ib. (227 kg.).

RECOMMENDED LUBRICANTS

Item

Type

Engine oil
40° F (5° C) and above
60° F (15° C) and below
Brake fluid
Battery refilling
Fork oil
Control cables and pivot points
Final drive unit

Yamalube 4 or SAE 20W/40

Yamalube 4 or SAE 10W/30

DOT 3

Distilled water

SAE10W

SAE 10W/30 motor oil

Hypoid gear oil SAE 80 GL-4 or SAE 80W/90

APPROXIMATE REFILL CAPACITIES

Iltem

Quantity

Engine oil

With filter change
Without filter change
Engine rebuild
Front fork
Final gear case

3.0US.qt. (2.8 L, 25 Imp. qt.)
27US. qgt. 26 L, 2.3 Imp. qt.)

34 US. qt. (3.2 L, 28 Imp. qt.)
7.71 U.S. oz. (228 cc, 8.03 Imp. 0z.)
0.20 US. gt. (0.19 L, 0.17 Imp. qt.)

TUNE-UP SPECIFICATIONS

Ignition timing
Valve clearance (cold)
Intake
Exhaust
Spark plug
Type
u.sS.
U.K.
Gap
Idle speed
Compression pressure (cold at sea level)
Standard
Minimum
Maximum

Fixed

0.003-0.005 in. (0.07-0.12 mm)
0.005-0.007 in. (0.12-0.17 mm)

NGK BP7ES, ND W22EP-U
NGK BPR7ES, ND W22EPR-U
0.028-0.031 in. (0.7-0.8 mm)
1,150-1,250 rpm

156 psi (11 kg/cm?,1,100 kPa)
142 psi (10 kg/cm?,1,000 kPa)
171 psi (12 kg/cm?,1,200 kPa)
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REPLACEMENT BULBS

Item Voltage/Wattage
Headlight 12V 60W/55W
Tall/brakelight

us. 12V 8w/27w

UK. 12V5W/21W
Front running light (U.S.) 12V8W/27W
Auxiliary light (U.K.) 12V 4W
Front flasher

us. 12V 8w/27w

UK. 12v 21w
Rear flasher

us. 12V 27W

UK. 12v 21W
Meter light 12V 3.4W
Indicator lights

High beam 12V1.7W

All others 12V 3.4W

FUSES
Amperage

Main 20A
Headlight 10A
Signal 10A
Ignition 10A
Spare 20A&10A

VI




INTRODUCTION

This portion of this detailed and comprehensive manual
covers the U.S. and the U.K. models of the Yamaha
XV535 V-twins from 1987-on.

The expert text gives compl ete information on mainte-
nance, tune-up, repair and overhaul. Hundreds of photos
and drawings guide you through every step. The book
includes al you will need to know to keep your Yamaha
running right.

A shop manual is areference. You want to be able to
find information fast. Asin al Clymer books, this oneis
designed with youinmind. All chapters are thumb tabbed.
Important items are extensively indexed at the rear of the
book. All procedures, tables, photos, €tc., in this manual
are for the reader who may be working on the bike for the
firgt time or using this manual for the first time. All the
most frequently used specifications and capacities are
summarized in the Quick Reference Data pages at the
front of the manual.

Keep the book handy in your tool box. It will help you
better understand how your bike runs, lower repair costs
and generally improve your satisfaction with the Y amaha.



CHAPTER ONE

GENERAL INFORMATION

This detailed, comprehensive manual covers the
U.S. andthe U.K. models of the Y amaha X V535 Vi-
rago V-twins from 1987-on. Table 1 lists engine,
chassis and primary identification numbers for
models covered in this manual and Table 2 liststhe
genera specifications.

Table 1 and Table 2 are found at the end of the
chapter.

NOTE
This chapter covers all procedures
unique to the Xv535 Virago V-twins.
Ifa specific procedure is not included
in this chapter, refer to Chapter One
at thefront of this manual for service
procedures.

PARTS REPLACEMENT

Y amaha makes frequent changes during a model
year, some minor, some relatively mgor. When you

order parts from the dealer or other parts distribu-
tors, aways order by frame and engine numbers.
The frame serial number and vehicle identification
number (VIN) is stamped on the right-hand side of
the steering stem (Figure 1). The engine number is
stamped on a raised pad on the right-hand side of
the crankcase (Figure 2) by the rear cylinder. The
carburetor number is on the left-hand side of the
NO. 1 carburetor body just below the top cover.

Write the numbers down and carry them with
you. Compare new parts to old before purchasing
them. If they are not alike, have the parts manager
explain the difference to you. Table 1 lists engine
and frame seria numbers for the models covered in
this manual.

NOTE
Ifyour Yamaha waspurchased second-
hand and you are not sure of its model




year, use the bike's engine serial num-
ber and vehicle identification number
(VIN) and the information in Table 1.
Read your bike's engine serial num-
ber. Then compare the number with

CHAPTER ONE

the engine and serial numbers listed
in Table 1. If your bike's serial num-
ber is listed in Table 1, cross-refer-
ence the number with the adjacent
model number and year.

Table 1 ENGINE SERIAL NUMBER

Model Numbers and Year

U.S. Models
Starting Engine Number

1987

XV535T 2GV-000101

XV535TC 2JU-000101
1988

XV535U 2GV-038101
XV535UC 3BG-000101
1989

XC535W 2UJ-020101
XC535WC 3BG-002101
1990**

XV535A 3JC-007101
XV535AC 3JC-002101
1993

XV535E 3JC-014101

XV535EC 3JC-020101
1994

XV535F 3JC-021101
XV535FC 3JC-025101

XV535SF 3JC-028101

XV535SFC 3JC-033101
1995

XV535G 3JC-036101

XV535GC 3JC-039101

XV535SG 3JC-041101

XV535SGC 3JC-047101
1996

XV535H 3JCS (except California) 3JC-050101

XV535HC 3JCT (California) 3JC-053101

XV535SH 3JCN (except California) 3JC-055101
XV535SHC 3JCP (California) 3JC-060101
1997 N/A

1998

XV535K 3JC-065097*

XV535KC 3JC-065689*
1999

XV535L 3JC-065951*

XV535LC 3JC-066007*
2000

XV535M N/A

XV535MC N/A

U.K. Models

Models Number and Year Starting Engine Number
1988 2YL-003101
1989 2YL-005101
1990 2YL-0022101
1991 2YL-0022101
1992-1997 2YL-
1998-2003 N/A

'Primary identification nubtner.

"The XV535 was not available in the U.S.in 1991 and 1992.




GENERAL INFORMATION

Table 2 GENERAL SPECIFICATIONS

Engine type

Bore and stroke
Displacement
Compression ratio
Ignition
Carburetion

Air filter

Fuel type

Fuel tank capacity

1987-1989 U.S. models and 1988 U. K. models

Total
Reserve

1990-on U.S. models and 1989-on U. K. models

Total
Reserve
Clutch
Transmission
Transmission ratios
1st
2nd
3rd
4th
5th
Final reduction ratio
Starting system
Battery
Charging system
Chassis dimensions
Overall length
Overall width
Overall height
Seat height
Wheelbase
Ground clearance
Basic weight
U.S. models
1987-1989
49-State
California
1990-on
49-state
California
U.K. models
Steering head angle
Trail
Front suspension
Telescopic fork
Travel
Rear suspension
Travel
Front tire
Rear tire
1987-1989
1990-on

Air-cooled, 4-stroke, SOHC, V-twin
2.992 x 2.323 in. (76 x 59 mm)
32.64 cu. in. (535 cc)

91

Transistor control ignition (TCI)

2 Mikuni carburetors

Dry type element

Gasoline: regular unleaded

23 U.S. gal. (8.6 L, 1.9 Imp. gal.)
0.5U.S. gal. (20L, 0.4 Imp. gal.)

3.6 U.S.gal. (135L, 3.0 Imp. gal.)
0.7 US. gal. (25L, 0.5 Imp. gal.)
Wet, multi-plate

5 speeds, constant mesh

2714

1.900

1458

1.166

0.966

3.071

Electric starter only
12 volt/12 amp hour
AC alternator

87.0in. (2,210 mm)
32.1 in. (815 mm)
43.3in. (1,200 mm)
27.6in. (700 mm)
59.5in. (1,511 mm)
5.7in. (145 mm)

408 Ib. (185 kg)
4101b. (186 kg)

430 Ib. (195 kg)
432 Ib. (196 kg)
4151b. (188 kg)
31°

4.8in. (122 mm)

5.9in. (150 mm)
Dual shock
3.3in. (85 mm)
3.00S-19 4PR

140/90-15 70S
140/90-15M/C 70S




CHAPTER TWO

TROUBLESHOOTING

Diagnosing mechanical problems is relatively
simpleif you use orderly procedures and keep afew
basic principles in mind. Thefirst step in any trou-
bleshooting procedure is to define the symptoms as
closely as possible and then localize the problem.
Subsequent steps involve testing and analyzing
those areas which could cause the symptoms. A
haphazard approach may eventualy solve the prob-
lem, but it can be very costly in terms of wasted time
and unnecessary parts replacement.

NOTE
This chapter covers all procedures
unique to the X535 Virago V-twins. If
a specific procedure is not included in
thischapter, refer to Chapter Two at the
front of this manual for service proce-
dures.

EMERGENCY TROUBLESHOOTING

When the vehicleis difficult to start, or won't start
at al, it does not help to wear down the battery and

overheat the dtarter. Check for obvious problems
even before getting out your tools. Go down the
following list step-by-step. Do each one. If the ve-
hicle still will not start, refer to the appropriate
troubleshooting procedures which follow in this
chapter.

1. Is there fud in the tank? On models without a
sub-fue tank, raise the seat and open the main fud
tank filler cap (Figure 1). On models with a sub-fuel
tank, open the sub-fuel tank filler cap (Figure 2) and
rock the bike from side to side. Listen for fud
doshing around.

WARNING
Do not use an openflame to check in the
tank. A serious explosion is certain to
result.

2. On models so equipped, is the fue shutoff valve
in the ON position?

3. Make sure the fud reserve switch (A, Figure 3)
isinthe RES position. If thereis any doubt about the



TROUBLESHOOTING

fud pump operation, refer to Chapter Seven in this
section of the manual.

4. Make sure the engine kill switch (B, Figure 3) is
not stuck in the OFF position or that the wire is not
broken and shorting out.

5. Are the spark plug wires (Figure 4) on tight?
Remove the engine covers and push both on and
dightly rotate them to clean the electrical connection
between the plugs and the connectors.

6. Is the choke lever (Figure 5) in the correct posi-
tion? Push the lever down for a cold engine and up
for awarm engine.

ENGINE STARTING

Follow the Engine Sarting procedure in Chapter
Two in front of this manual noting that the XV535
is equipped with an Ignitor Unit and not a CDI unit.

ENGINE PERFORMANCE

Follow the Engine Performance procedure in
Chapter Two in front of this manual noting that the
XV535 is equipped with afud fitter.

IGNITION SYSTEM

All XV535 models are equipped with the Transis-
tor Control Ignition system. This system consists of
both a pickup unit and an ignitor unit and uses no
breaker points or other moving parts. It is non-ad-
justable, and if any problems arise that you believe
to berelated to the ignition system, refer to Chapter
Seven for ignition system troubleshooting proce-
dures.




CHAPTER THREE

PERIODIC LUBRICATION, MAINTENANCE
AND TUNE-UP

Your bike can be cared for by two methods: pre-
ventive and corrective maintenance. Because a mo-
torcycle is subjected to tremendous heat, stress and
vibration—even in normal use—preventive mainte-
nance prevents costly and unexpected corrective
maintenance. When neglected, any bike becomes
unreliable and actually dangerous to ride. When
properly maintained, the Yamaha XV535 is one of
the most reliable bikes available and will give many
miles and years of dependable and safe riding. By
maintaining aroutine service schedule as described
in this chapter, costly mechanical problems and un-
expected breakdowns can be prevented.

The procedures presented in this chapter can be
easly performed by anyone with average mechani-
cal skills. Table 1 presents afactory recommended
maintenance schedule. Tables 1-5 are at the end of
the chapter.

NOTE
This chapter covers all procedures
unique to the XV535 Virago V-twins. If

a specific procedure is not included in
this chapter, refer to Chapter Three at
thefront of this manual for service pro-
cedures.

ROUTINE CHECKS

Thefollowing simple checks should be carried out
at each fud stop.
Engine Oil Level

Refer to Engine Oil Level Check under Periodic
Lubrication in this chapter.
Tire Pressure

Tire pressure must be checked with the tires cold.

Correct tire pressure depends alot on the load you
are carrying. See Table 2.
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Battery

Remove the frame right-hand side cover and
check the battery electrolytelevel. Thelevel must be
between the upper and lower level marks on the case
(Figure 1).

For complete details see Battery Removal/Instal-
lation and Electrolyte Level Check in this chapter.

MAINTENANCE INTERVALS

The services and intervals shown in Table 1 are
recommended by the factory. Strict adherence to
these recommendations will insure long life from

your Yamaha. If the bike is run in an area of high
humidity, the lubrication services must be donemore
frequently to prevent possible rust damage.

For convenient maintenance of your motorcycle,
most of the services shown in Table 1 are described
in this chapter. Those procedures which require
more than minor disassembly or adjustment are cov-
ered elsewhere in the appropriate chapter. The Con-
tents and Index can help you locate a particular
service procedure.

TIRES AND WHEELS

Tire Pressure

Tire pressure should be checked and adjusted to
accommodate rider and luggage weight. A simple,
accurate gauge (Figure 2) can be purchased for a
few dollars and should be carried in your motorcycle
tool kit. The appropriate tire pressures are shown in
Table2.

NOTE

After checking and adjusting the air
pressure, make sure to reinstall the air
valve cap. The cap prevents small peb-
bles and/or dirtfrom collecting in the
valve stem that could allow air leakage
or resultinincorrect tirepressureread-
ings.

BATTERY

CAUTION
If it becomes necessary to remove the
battery breather tube from the frame
when performing any of the following
procedures, make sure to route the tube
correctly during installation to prevent
acid from spilling on parts.

Removal/lnstallation and
Electrolyte Level Check

The battery isthe heart of the electrical system. It
should be checked and serviced as indicated (Table
1). The mgjority of electrical system troubles can be
attributed to neglect of this vital component.

In order to correctly service the electrolyte level
it is necessary to remove the battery from the frame.



The electrolyte level should be maintained between
the two marks on the battery case. If the electrolyte
level is low, it's a good idea to completely remove
the battery so that it can be thoroughly cleaned,
serviced, and checked.
1. Removethe seat(s).
2. On 1990-on U.S. models and 1989-on U.K. mod-
els, perform the following:

a. Unhook both fud lines (A, Figure 3) from the

clamps on top of the battery cover.

b. Remove the battery cover (B, Figure 3).
3. Unhook the battery strap (A, Figure 4).
4. Disconnect the battery vent tube (B, Figure 4).
5. Pull the battery part way up out of the battery box
to gain accessto thebattery cable attachment screws.
6. Disconnect the negative (-) battery cable (A,
Figure 5) from the battery.
7. Disconnect the positive (+) battery cable (B, Fig-
ureb).

WARNING
I Protect your eyes, skin and clothing. If
electrolyte gets into your eyes, flush
your eyes thoroughly with clean water
and get prompt medical attention.

CAUTION
Be careful not to spill battery electrolyte
on painted or polished surfaces. The
liquid is highly corrosive and will dam-
age thefinish. Ifitis spilled, wash it off
immediately with soapy water and thor-
oughly rinse with clean water.

8. Lift the battery out of the battery box and remove
it.

9. Rinse the battery off with clean water and wipe
dry.

CHAPTER THREE
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Take reading at eye level

Do not suck
in too much
electrolyte

Float must
be free

3 I.h

Hold tube
vertical

10. Remove the caps (Figure 6) from the battery
cells and add distilled water. Never add electrolyte
(acid) to correct the level. Fill only to the upper
battery level mark (Figure 7).

11. After the level has been corrected and the battery
allowed to stand for a few minutes, check the spe-
cific gravity of the electrolyte in each cell with a
hydrometer (Figure 8). Follow the manufacturer's
instructions for reading the instrument. See Battery
Testing in Chapter Three in the front section of this
manual.

CAUTION
If distilled water has been added to a
battery in freezing or near freezing
weather, add it to the battery, dress
warmly and then ride the bike for a
minimum of 30 minutes. Thiswill help
mix the water thoroughly into the elec-
trolyte in the battery. Digtilled water is
lighter than electrolyte and will float on
top ofthe electrolyte ifitis not mixedin
properly. Ifthe water stays on thetop, it
may freeze and fracture the battery
case, ruining the battery.

12. After the battery has been refilled, recharged or
replaced, install it by reversing these removal steps
while noting the following:

a. Position the battery in the case with the nega-
tive (-) terminal on the right-hand side of the
bike.

b. Coat the battery terminals with athin layer of
dielectric grease to retard corrosion and de-
composition of the terminals.

c. Attach the positive (+) cable first then the
negative (-) cable.

CAUTION
Make sure to reconnect the battery
breather tube (B, Figure 4) to the bat-
tery. If the tube was removed with the
battery, make sureto routeit in its cor-
rect position through theframe.

NEW BATTERY INSTALLATION

When replacing the old battery with anew one, be
sure to charge it completely (specific gravity, 1.260-
1.280) before installing it in the bike. Failure to do
SO, or using the battery with alow electrolyte level
will permanently damage the battery. When pur-
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chasing a new battery, the correct battery capacity
for models covered in this manual is 12 volts/12 amp
hours.

NOTE

Recycleyour old battery. When you re-
place the old battery, be sureto turnin
the old battery at that time. The lead
plates and the plastic case can be recy-
cled Most motorcycle dealers will ac-
cept your old battery in trade when you
purchase a new one, but ifthey will not,
many automotive supply stores cer-
tainly will. Never place an old battery
in your household trash since it isille-
gal, in most states, to place any acid or
lead (heavy metal) contents in landfills.
There is also the danger of the battery
being crushed in the trash truck and
spraying acid on the truck operator.

PERIODIC LUBRICATION

Engine Oil Level Check

Engineoil level is checked through the inspection
window located at the bottom of the crankcase cover
on theright-hand side (Figure 9).

1. Place the bike on level ground on the sidestand.
Start the engine and let it reach norma operating
temperature.

2. Stop the engine and allow the ail to settle.

3. Hold the bike level in the upright position.

4. Theoil level should be between the maximum and
minimum window marks (Figure 9). If necessary,
remove the ail fill cap (Figure 10) and add the
recommended ail listed in Table 3 to raise the ail to
the proper level. Do not overfill.

Engine Oil and Filter Change

The factory-recommended oil and filter change
interval is specifiedin Table 1. This assumesthat the
motorcycle is operated in moderate climates. The
time interval is more important than the mileage
interval because combustion acids, formed by gaso-
line and water vapor, will contaminate the oil even
if the motorcycle is not run for several months. If a
motorcycle is operated under dusty conditions, the
oil will get dirty morequickly and should be changed
more frequently than recommended.

CHAPTER THREE

Use only adetergent oil with an API rating of SE
or SF. The quality rating is on the label of the bottle
(Figure 11). Try awaysto use the same brand of oil.
Use of oil additives is not recommended. Refer to
Table 3 for correct weight of oil to use under differ-
ent temperatures.

S LB
o IR VR WM

PF.OF (1S O7) 9461 1THE
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To change the engine oil and filter you will need
the following:

a Drain pan.

b. Funnel.

¢. Wrench or socket to remove drain plug.

d. 3 quarts of ail.

e. Qil filter element.

NOTE

Never disposeof motor oil inthetrash, on
theground, or downastormdrain. Many
servicestationsaccept usedmotor oil and
wastehaul er sprovidecur bsideusedmotor
oil collection.Donotcombineother fluids
withmotor oil to berecycled. Tolocatea
recycler,contacttheAmericanPetroleum
Institute(API) atwww.recycleoU.org.

There are anumber of ways to discard the used oil
safely. The easiest way is to pour it from the drain
pan into a galon plastic bleach, juice or milk con-
tainer for recycling or disposal. Do not discard oil in
your household trash or pour it onto the ground.

1. Place the motorcycle on the sidestand.

2. Start the engine and run it until it is at normal
operating temperature, then turn it off.

3. Place adrip pan under the crankcase and remove
the drain plug (Figure 12).

4. Remove the ail filler cap (Figure 10); this will
speed up the flow of ail.

5. Allow the oil to drain for at least 15-20 minutes.

NOTE
Before removing the oil filter cover,
thoroughly clean off all dirt and oil
around it.

6. Remove the bolts securing the filter cover
(Figure 13) to the crankcase.

7. Remove the cover and the filter (Figure 14).
Discard the ail filter and clean out the cover andfilter
housing with cleaning solvent. Dry parts thoroughly.
8. Inspect the O-ring in the end of the cover (Figure

15) and replace if necessary.

NOTE
Prior to installing the cover, clean off
themating surface ofthe crankcase—do
not allow any dirtto enter the il system.

9. Position the new ail filter with the shoulder end
(Figure 16) going in first and install the filter.

10. Reinstall the filter cover to the crankcase and
tighten the bolts to 7.2 ft.-Ib. (10 N.m).

11. Install the drain plug and gasket and tighten to
31ft-lb. (43 N.m).
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12. Fill the crankcase with the correct weight (Table
3) and quantity of oil (Table 4).

13. Screw the ail filler cap on securely.

14. Start the engine and allow it to idle. Check for
leaks.

15. Turn the engine off and alow the ail to settle.
Check for correct oil level (Figure 9); adjust if

necessary.

Front Fork Oil Change
1. Place the bike on the sidestand.

CAUTION

If the bike has been subjected to frequent
rain or moisture or ifthe bike has been
in storagefor any period of time, mois-
ture may have passed by the trim cap
causing rust. Any rust must be removed
prior to removing any upper fork parts
during thisprocedure. Ifany rustparti-
cles drop down into thefork assembly
thefork must be removed, disassembled
and thoroughly cleaned prior to refill-
ing with fresh fork oil. After removing
the trim cap, ifrust ispresent, scrape it
clean, blow the rust residue out with
compressed air and apply WD-40, or
equivalent, then removethe stopper ring
and spring seat.

2. Remove the fork trim cap (A, Figure 17).
3. Loosen the top fork tube pinch bolt (B, Figure

17).

NOTE
Figure 18 is shown with thefork assem-
bly removedfor clarity. It is not neces-
sary to removethefork assembly for this
procedure.

4. The spring seat and spring are held in position by
astopper ring. To remove the stopper ring, have an
assistant depressthe spring seat (A, Figure 18) using
a suitable size drift.

5. Remove the stopper ring (B, Figure 18) from its
groove in the fork with asmall screwdriver. Discard
the stopper ring as a new one must be installed.

6. When the stopper ring is removed, releasetension
from the spring seat and remove it.

7. Place a drip pan under the fork and remove the
drain screw and washer (Figure 19). Allow the oil
to drain for at least 5 minutes.

CHAPTER THREE
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WARNING
Do not allow the fork oil to come in
contact with any of the brake compo-
nents.

8. Place a shop cloth around the top of the fork tube,
the handlebar and the upper fork bridge to catch
remaining fork oil whilethe fork spring is removed.
Withdraw the fork spring from the fork tube.

9. Withboth of the bike'swheel s on the ground, have
an assistant steady the bike. Then push the front end
down and alow it to return. Perform this procedure
until al the oil is expelled from the fork tube.

10. Install the drain screw and washer (Figure 19)
and tighten securely.

11. Fill thefork tube with the correct amount (Table
4) and weight (Table 3) of fork oil.

NOTE
In order to measure the correct amount
offluid, use a baby bottle. These bottles
have measurements influid ounces (0z.)
and cubic centimeters (cc) imprinted on
the side.

@

NOTE
Figure 20 is shown with the fork assem-
bly removedfor clarity. It is not neces-
sary to removethefork assembly for this
procedure.

12. Position the fork spring with the narrow pitch
coils toward the top and install the fork spring (Fig-
ure 20).

13. Inspect the O-ring seal (Figure 21) onthe spring
seat; replace if necessary.

CAUTION
Always install a new stopper ring dur-
ing assembly. Thisisnecessaryinorder
to hold the spring seat securely inplace.

14. Install the spring seat. Have an assistant com-
press the spring seat and install a new stopper ring.
Make sure the stopper ring seats fully in the groove
in the fork tube before releasing the spring seat.

15. Install thetrim cap.

16. Repeat Steps 2-15 for the opposite side.

17. Road test the bike and check for oil leaks.

PERIODIC MAINTENANCE

Front Disc Brake

The hydraulic brake fluid in the disc brake master
cylinder should be checked every month. The disc
brake pads should be checked at the intervals speci-
fiedinTable 1. Replacement is described in Chapter
Ten.

Disc Brake Fluid Level

The brake fluid on these models is visually moni-

tored by observing the fluid level in the reservoir
(Figure 22). The level is corrected by adding fresh
brake fluid.
1. The fluid level in the reservoir should be main-
tained above the lower level line (Figure 22). If
necessary, correct the level by adding fresh brake
fluid. Remove the cover screws and cover (Figure
23) and lift the diaphragm out of the housing.

WARNING
Use brake fluid from a seal ed container
and clearly marked DOT 3 only (speci-
fied for disc brakes). Others may vapor-
ize and cause brake failure. Do not
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intermix different brands or types of
brakefluid as they may not be compat-
ible Do not intermix a sihcone based
(DOT 5) brake fluid as it can cause
brake component damage leading to
brake systemfailure

CAUTION
Be careful not to spill brake fluid on
painted or plated surfaces as it will de-
stroy the surface Wash immediately
with soapy water and thoroughly rinse
it off

2 Reingtall dl parts and tighten the cover screws
securely

NOTE
Ifthe brake fluid was so low as to allow
air in the hydraulic system, the brakes
will have to be bled Refer to Chapter
Ten in thefront section of this manual

Disc Brake Pad Wear

Inspect the brake pads for excessive or uneven
wear, scoring, and oil or grease on the friction sur-
face

If any of these conditions exist, replace the pads
as described under Brake Pad Replacement in Chap-
ter Ten, in this section of this manual

To inspect, removethe plug (Figure 24) ontop of
the cahper and observe the thickness on each pad If
thepads arewornto athicknessof 0 03 in (0 8 mm)
or less, they must be replaced

Front Brake Lever Adjustment

Anadjuster is provided to maintain the front brake
lever free play
1 Loosen the adjuster locknut (A, Figure 25) and
turn the adjuster (B, Figure 25) to obtain afree play
measurement of 0 08-0 20in (2-5 mm) Tighten the
locknut securely

NOTE
Freeplay is the distance the lever trav-
elsfrom the at-rest position to the ap-
pliedposition when the master cylinder
is depressed by the lever adjuster

2 Rotate the front wheel and check for brake drag
Also operate the brake lever severa times to make

CHAPTER THREE
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sure it returns to the at-rest position immediately
after release.

Rear Brake Pedal Height Adjustment

The rear brake peda height should be adjusted at
the intervals specified in Table 1 or anytime the
brake shoes are replaced.

1. Place the motorcycle on the sidestand.

2. Check to be sure the brake pedal is in the at-rest
position.

3. The correct height position above the top of the
foot peg is 3/4-1 14 in. (20-30 mm). To adjust,
proceed to Step 4.

4. Loosen the locknut (A, Figure 26) and turn the
adjusting bolt (B, Figure 26) to achieve the correct
height. Tighten the locknut securely and adjust the
free play, described in Chapter Three in the front
section of the manual, and brake light, described in
Chapter Seven in this section of the manual.

Gear shift Pedal Adjustment

NOTE
The adjuster rod front locknut has left-
hand threads.

1. Loosen the front and rear locknuts (A, Figure 27)
on the adjuster rod.

2. Turn the adjuster rod (B, Figure 27) in either
direction until the top of the gearshift peddl is2.0-2.4
in. (50-60 mm) above the top surface of the footpeg.
3. After the correct height is achieved, check the
angle of the change pedal arms. They must be at a
90° angleto the adjuster rod as shown in Figure 28.
Readjust if necessary to achieve this alignment.

4. Tighten both locknuts securely.

Clutch Adjustment

The clutch cable free play should be adjusted to
obtain a free play of 3/32-1/8 in. (2-3 mm) at the
intervals specified in Table 1.

NOTE
Ifyou are unable to achieve the correct
amount of free play adjustment using
this adjustment procedure, there is an
additional adjustment procedure within
the clutch mechanism. Refer to Chapter
Five in this section of this manual.

1. Atthehandlever, dlide back theclutch lever shield
(Figure 29).
2. Loosen the locknut (A, Figure 30) and rotate the
adjuster (B, Figure 30) for free play adjustment
(Figure 31).

NOTE
Ifsufficient freeplay cannot be obtained
at the hand lever, additional adjustment
can be madeat the lower adjuster onthe
crankcase.
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3. Completely loosen the clutch cable at the handle-
bar.

4. At the clutch cable lower adjuster, loosen the
locknuts (A, Figure 32) and rotate the adjuster (B,
Figure 32) until the correct amount of free play is
achieved. For fine adjustment, repeat Step 2 if nec-

essary.

Throttle Operation/Adjustment

The throttle grip should have 1/8 to /4 in. (3-5
mm) of rotational play (Figure 33). Make surethere
is free play in the cable so the carburetors will be
able to close completely when the throttle is let off.
If adjustment is necessary, loosen the cable locknut
(A, Figure 34) and turn the adjuster (B, Figure 34)
in or out to achieve the proper play. Tighten the
locknut securely.

Check the throttle cable from gnp to carburetors.
Make sure it is not kinked or chafed. Replace it if
necessary.

Make sure that the throttle grip rotates smoothly
from fully closed to fully open. Check at center, full
left and full right position of steering.

CHAPTER THREE
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-

Air Cleaner Removal/lnstallation

A clogged air cleaner can decrease the efficiency
and life of the engine. Never run the bike without the
air cleaner installed; even minute particles of dust
can cause severe interna engine weer.

The service intervals specified in Table 1 should
be followed with general use. However, the air
cleaner should be serviced more often if the bike is
ridden in dusty areas.

1. Place the bike on the sidestand.

2. Remove the seat(s).

3A. On 1987-1989 U.S. models and 1988 U.K.
models, remove the rear bolt and front bolt on each
side, securing the frame top cover and remove the
cover (Figure 35).

3B. On 1990-on U.S. models and 1989-on U.K.
models, remove the sub-fuel tank as described in
Chapter Six in this section of the manual.

4. Unscrew the long bolt and remove the bolt and
washer (A, Figure 36) securing the air cleaner cover.
5. Remove the air cleaner cover (B, Figure 36).

6. Remove the air cleaner element (A, Figure 37)
and long metal tube.

7. Tap the element lightly to remove most of the dirt
and dust; then apply compressed air to the outside
surface of the element.

8. Inspect the element (Figure 38) and make sure it
is in good condition. Replace if necessary.

9. Clean out the inside of the air box (Figure 39)
with a shop rag and cleaning solvent. Remove any
foreign matter that may have passed through a bro-
ken cleaner element.

10. When ingtalling the air cleaner element make
sure that the rubber O-nng gasket (Figure 40) seats
against the air box properly. Also aign the hole in
the filter with the threaded hole in the lower mount-
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ing bracket and install thelong metal tube (B, Figure
37).

11. Install the cover and position it so the intake lip
touches the projection on the frame (Figure 41).
12. Install the long bolt and washer and tighten the
bolt securely.

13. Ingtall the frame top cover, or sub-fuel tank and
the seat(s).

Front Suspension Check

1. Apply the front brake and pump the fork up and
down as vigorously as possible. Check for smooth
operation and check for any oil leaks.

2. Make surethe upper (A, Figure42) and lower (B,
Figure 42) fork bridge bolts are tight.

3. Remove the trim caps and check the tightness of
the 4 Allen bolts securing the handlebar upper hold-
ers (Figure 43) and handlebar.

4. Check that the front axle pinch bolt (A, Figure
44) and the front axle (B, Figure 44) aretight.

CAUTION
Ifany ofthe previously mentioned bolts
and nuts are loose, refer to Chapter
Eight, in this section of the manual, for
correct procedures and torque specifi-
cations.

Rear Suspension Check

1. Place the bike on the sidestand.
2. Push hard on therear wheel sidewaysto check for
side play intherear swing arm bushings or bearings.

NOTE
Figure 45 and Figure 46 are shown
with the rear wheel removedfor clarity.

CHAPTER THREE
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3 Removethetop cover (Figure 45) and check the
tightness of the upper and lower shock absorber
mounting nuts and bolts (Figur e 46)

4 Check the tightness of the rear brake torque arm
bolts (A, Figure 47)

5 Make suretherear axle nut istight and the cotter
pinis still m place (Figure 48)

6 Make sure the rear axle pmch bolt (B, Figure
47) istight

7 Check the tightness of the swing arm pivot bolt
(Figure 49) and that the tab on teh lockwasher is up
against one flat of the bolt head

CAUTION
Ifany of the previously mentioned nuts
or boltsareloose, refer toChapter Nine
inthissection of themanual, for correct
procedur esandtor quespecifications

TUNE-UP

A complete tune-up restores performance and
power that is lost due to normal wear deterioration of
engine parts Because engine wear occurs over acom-
bined period of time and mileage, the engine tune-up
should be performed at the intervals specified in Table
1 More frequent tune-ups may be requred if the bike
is ridden primarily m stop-and-go traffic

Table 5 summarizes tune-up specifications/

Before starting atune-up procedure, make sure to
first have al new parts on hand

Refer to the XV700-1100 section of this manual
for typical air cleaner procedures, compression test-
ing and spark plug information

Because different systems in an engine interact, the
procedures should be done in the following order

a Clean or replace the air cleaner element
b Adjust valve clearances
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c. Check engine compression.

d. Check or replace the spark plugs.

e. Check the ignition timing.

f. Synchronize carburetors and set idle speed.

Tools

To perform a tune-up on your Yamaha, you will
need the following tools:

a. Spark plug wrench.

b. Socket wrench and assorted sockets.

c. Flat feder gauge.

d. Compression gauge.

e. Spark plug wire feder gauge and gapper tool.

f. Ignition timing light.

g. Carburetor synchronization tool—to measure

manifold vacuum.

Air Cleaner Element

The ar cleaner element should be cleaned or
replaced prior to doing other tune-up procedures, as
described in this chapter.

Valve Adjustment

Valve clearance measurement must be made with
the engine cool, at room temperature.
1. Removethe seat.
2A. On 1987-1989 U.S. models and 1988 U.K.
models, remove the rear bolt and front bolt on each
side securing the frame top cover and remove the
cover (Figure 35).
2B. On 1990-on U.S. modds and 1989-on U.K.
models, remove the sub-fud tank as described in
Chapter Six in this section of the manual.

CHAPTER THREE
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3. Unhook the battery strap (A, Figure 50).
4. Disconnect the battery vent tube (B, Figure 50).
5. Pull the battery part way up out of the battery box
to gain accessto the battery cable attachment points.
6. Disconnect the negative (-) battery cable (Figure
51) from the battery.
7. Remove the frame right-hand side cover (Figure
52).
8. Disconnect the fud hose from the frame clamp
(A, Figure 53) and move it out of the way.
9. Carefully pull the starter relay (B, Figure53) from
its frame mount and move it out of the way. Do not
disconnect the cables from the relay.
10. Remove the battery as described in this chapter.
11. From therear cylinder, remove the following:
a. The cylinder head side cover (A, Figure 54)
from each side.
b. The spark plug (this makes it easier to turn over
the engine by hand).
c. Theintake and exhaust valve adjuster covers.
12. Remove both frame side covers.
13. Remove bolts securing the left-hand side cover
(Figure 55) and remove the cover.
14A. On models equipped with the air injection
system, disconnect the hoses (A, Figure 56) from
the air injection system and remove the left-hand
bracket assembly (B, Figure 56) with the system
components still attached to it.
14B. On dl other models, remove the bracket (Fig-
ure57).
15. Remove bolts securing theright-hand side cover
(Figure 58) and electrical component bracket (Fig-
ure 59) and move the bracket assembly out of the
way.
16. From the front cylinder, remove the following:
a. The cylinder head side cover (B, Figure 54)
from each side.
b. The spark plug (thismakesit easier to turn over
the engine by hand).
¢. The intake and exhaust valve covers (Figure
60).
17. On the left-hand crankcase cover, remove the
timing hole cover (A, Figure 61) and the crankshaft
cover (B, Figure 61).
18. Rotate the engine by turning the crankshaft
clockwise. Use a socket on the bolt (Figure 62)
located on the left-hand end of the crankshaft. Con-
tinue to rotate the crankshaft until the " T" mark on
therotor for the rear cylinder (Figure 63) is aigned
with the crankcase cover stationary pointer as
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viewed through the timing window in the left-hand
crankcase cover. The rear cylinder is now at top
dead center (TDC) on the compression stroke.

19. Check that there is free play in both the intake
and exhaust valve for therear cylinder. If not, rotate
the crankshaft an additional 360° clockwise.

20. The correct clearanceis as follows:

a. Exhaust valves: 0.005-0.007 in. (0.12-0.17
mm).

b. Intake valves. 0.003-0.005 in. (0.07-0.12
mm).

NOTE
The exhaust valves are located next to
the exhaust pipes and the intake valves
are located next to the carburetor as-
sembly.

21. Insert a feder gauge between exhaust valve
rocker arm adjuster screw and valve stem (Figure
64). The clearance is correct when there is a dight
drag on the feder gauge when it is inserted and
withdrawn. Repeat for the intake valve.

22. To correct the clearance, perform the following:

a. Loosen the valve adjuster locknut (Figure
65).

b. Turnthe adjuster in or out to obtain the correct
clearance.

c. When the correct clearance is obtained,
tighten the locknut securely and recheck the
clearance.

d. Repeat for the opposite valve.

23. Rotate the engine by turning the crankshaft
clockwise. Use a socket on the nut located on the
left-hand end of the crankshaft. Continue to rotate
the crankshaft until the dlit in the rotor for the, front
cylinder (Figure 63) is digned with the crankcase
cover stationary pointer as viewed through the tim-
ing window in the left-hand crankcase cover. The
front cylinder is now at top dead center (TDC) on
the compression stroke.

24. Repeat Steps 18-22 to adjust the front cylinder's
intake and exhaust valves.

25. Ingtall al items removed in the reverse order of
removal. Make sure the O-ring seal (Figure 66) is
in place in the valve adjuster cover. Replace if nec-

essary.

Correct Spark Plug Heat Range

Spark plugs are available in various heat ranges
that are hotter or colder than the spark plugs origi-
nally installed at the factory.

Select plugs in aheat range designed for the loads
and temperature conditions under which the engine
will operate. Using incorrect heat ranges, however,
can cause piston seizure, scored cylinder walls or
damaged piston crowns.

The standard heat range spark plugs are found in
Table5.
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Ignition Timing

Timing is st on al models and is not adjustable.
The following procedure is used to check ignition
timing only.

Itisonly necessary to check thetiming ontherear
cylinder. If it is found correct, the front cylinder will
automatically be correct.

NOTE
Before starting thisprocedure, checkall
electrical connections related to the ig-
nition system. Make sure all connec-
tionsaretight and free of corrosion and
that all ground connections are tight.

1. Place the bike on the sidestand.

2. Remove the timing cover (A, Figure 61) on the
left-hand crankcase cover.

3. Connect a portable tachometer following the
manufacturer's instructions.

4. Connect atiming light to the rear cylinder follow-
ing the manufacturer's instructions.

CAUTION

When attaching the timing light to the
spark plug wire, do not puncture the
wire or cap with the timing light probe.
This would cause excessive wire resis-
tance from the separation of the wire
conductor and/or high-voltage leakage
to ground due to damage of the plug
wire insulation. In either case, engine
miss-firing would result

5. Start the engine and let it warm up to norma
operating temperature. Bring the engine speed to
1,200 rpm and am the timing light toward thetiming
marks on the timing plate.

:
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6. The stationary pointer should align with the "F"
mark on thetiming plate (Figure 67). If not, remove
the aternator cover as described in Chapter Seven,
in this section of the manual, and check the pick-up
(A, Figure 68) and stator (B, Figure 68) assembly
screws for tightness. If these aretight, refer to Chap-
ter Seven, in this section of the manual, for ignition
system troubleshooting. Ignition timing cannot be
adjusted on these models.

Carburetor Synchronization

A vacuum gauge (Chapter One) must be used to
synchronize the carburetors.

NOTE
Prior to synchronizing the carburetors,
the ignition timing must be checked and
the valve clearance properly adjusted.

1. Place the bike on the sidestand.

2. Start the engine and let it reach normal operating
temperature. Then turn it off.

3. Disconnect the small vacuum plug cap from each
carburetor joint (Figure 69).

4. Connect the vacuum gauge to both carburetor
vacuum port joints following the manufacturer's
instructions.

5. Start the engine and alow ittoidle at 1,140-1,250
rpm.

Table 1

6. The carburetors are synchronized if they have the
same gauge readings. If not, turn the synchronizing
screw (Figure 70) and balance the rear carburetor to
the front carburetor until the gauge readings are the
same.

7. Rev the engine severa times to make sure the
readings remain the same.

8. Turn the engine off and disconnect the vacuum
gauge from the carburetors.

9. Ingtal the smal vacuum plug cap onto each
carburetor joint (Figure 69) and make sure it is
secured in place.

Carburetor Idle Speed Adjustment

Before making this adjustment, the air cleaner
must be clean, the carburetors must be synchronized
and the engine must have adequate compression.
Otherwise this procedure cannot be done properly.

1. Attach aportable tachometer following the manu-
facturer's instructions.
2. Start the engine and let it warm up to normal
operating temperature.

3. Settheidle speed by turning the carburetor throttle
stop screw (Figure 71) in to increase or out to
decrease idle speed.

4. Thecorrect idle speed is listed in Table 5.

MAINTENANCE SCHEDULE*

Initial 600 miles
(1,000 km) or 1 month

Change engine oil and oil filter
Inspect valve clearance, adjust if necessary

Check front and rear brake lever and pedal free
play; adjust if required

Check front brake pads and rear brake shoe
thickness; replace as required

Adjust clutch lever free play

Lubricate speedometer and control cables

Change final gear oil

Check sidestand switch operation

(continued)
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Table 1 MAINTENANCE SCHEDULE (continued)*

Every 4,400 miles Inspect valve clearance; adjust if necessary
(7,000 km) or 7 months Check, clean and regap spark plugs

Change engine oil and oil filter

Check crankcase breather hose for tightness and damage

Inspect fuel lines for deterioration, chafed,
cracked or swollen ends; replace if necessary

Inspect the exhaust system for leaks; tighten
bolts and nuts if necessary

Synchronize the carburetors

Check idle speed; adjust if necessary

Check front brake pads and rear brake shoe
thickness; replace as required

Adjust clutch lever free play

Check oil level in final drive unit

Lubricate speedometer and control cables

Clean and inspect air filter element with
compressed air, replace if necessary

Lubricate rear brake pedal, shift lever and sidestand

Check front fork oil seal for leakage

Check steering stem for looseness

Check tire and wheel condition

Check wheel bearings for smooth operation

Check battery fluid level and specific gravity;
add water if necessary

Check brake fluid level in master cylinder;
add fluid if necessary

Every 8,200 miles Replace the spark plugs

(23,000 km) or 13 months Check fluid level in final drive unit; add'fluid if necessary
Every 15,800 miles Lubricate steering stem bearings

(25,000 km) or 25 months Lubricate swing arm bearings

* This Yamaha factory maintenance schedule should be considered as a guide to general maintenance and
lubrication intervals. Harder than normal use and exposure to mud, water, sand, high humidity, etc. will
naturally dictate more frequent attention to most maintenance items.

Table 2 TIRE INFLATION PRESSURE (COLD)

Load psi (kg/cm?)
Up to 1981b. (90 kg)

Front 28(2.0)

Rear 32 (2.3)
198-max. Ib. (90-max kg)*

Front 28 (2.0)

Rear 36 (2.5)
High-speed riding

Front 28 (2.0)

Rear 36 (2.5)

* Maximum load: 49-state 507 Ib. (230 kg.), Calif. 505 Ib. (229 kg.), UK. 501 Ib. (227 kg.)

Table 3 RECOMMENDED LUBRICANTS

Item Oil Type
Engine oil
40° F (5° C) and above Yamalube 4 or SAE 20W/40
60°F(15°C)andbelow Yamalube 4 or SAE 10W/30
Brake fluid DOT 3
Battery refilling Distilled water

(continued)
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Table 3 RECOMMENDED LUBRICANTS (continued)

Item

Oil Type

Fork oil
Control cables and pivot points
Final drive unit

SAE 10W
SAE10W/30 motor oil
Hypoid gear oil SAE 80 GL-4 or SAE 80W/90

Table 4 APPROXIMATE REFILL CAPACITIES

Iltem

Quantity

Engine oil

With filter change
Without filter change
Engine rebuild
Front forks
Final gear case

3.0U.S.qt.(2.8L,2.5Imp.qt.)
2.7U.S.qt.(2.6L,2.3Imp.qt.)
3.4U.S.qt. (3.2L,2.8Imp.qt.)
7.71U.S.0z.(228cc,8.03Imp.0z.)
0.20U.S.qt.(0.19L,0.17 Imp. qt.)

Table 5

TUNE UP SPECIFICATIONS

Ignition timing
Valve clearance (cold)
Intake
Exhaust
Spark plug
Type
us.
U.K.
Gap
Idle speed
Compression pressure (cold at sea level)
Standard
Minimum
Maximum

Fixed

0.003-0.005 in. (0.07-0.12 mm)
0.005-0.007 in. (0.12-0.17 mm)

NGK BP7ES, ND W22EP-U B
NGK BPR7ES, ND W22EPR-U
0.028-0.031 in. (0.7-0.8 mm)
1,150-1,250 rpm

156 psi (11 kg/cm?,1,100 kPa)
142 psi (10 kg/cm?,1,000 kPa)
171 psi (12 kg/cm?,1,200 kPa)
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ENGINE

TheengineisaV-twin air-cooled, 4-stroke design.
The cylinders are offset (to improve rear cylinder
cooling) and set at a75° angle; the cylinders fire on
alternate crankshaft rotations. Each cylinder is
equipped with a single camshaft and 2 valves. The
crankshaft is supported by 2 main bearings in a
vertically split crankcase.

Both engine and transmission share a common
case and the same wet sump oil supply. The clutch
is awet-typelocatedinside theright crankcase cover.
Refer to Chapter Five in this section of the manual
for clutch and transmission service procedures.

This chapter provides complete procedures and
information for removal, inspection, service and
reassembly of the engine.

Table 1 provides complete specifications for the
engine and Table 2 lists al of the engine torque
specifications. Table 1 and Table 2 are located at the
end of this chapter.

Before beginning work, re-read Chapter One in
the front section of this book. You will do a better
job with this information fresh in your mind.

ENGINE PRINCIPLES

Figure 1 explainshow theengineworks. Thiswill
be helpful when troubleshooting or repairing the
engine.

SERVICING ENGINE IN FRAME

The following components can be serviced while
the engine is mounted in the frame (the bike's frame
is agreat holding fixture for breaking loose stubborn
bolts and nuts):

a Gearshift mechanism.
b. Clutch.

c. Carburetors.

d. Starter motor and gears.
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®

Carburetor

INTAKE
Intake valve opens
as piston begins
downward, drawing
airffuel mixture into
the cylinder, through
the valve.

FOUR-STROKE OPERATING PRINCIPLES

COMPRESSION
Intake valve closes
and piston rises
in cylinder,
compressing
air/fuel mixture.

EXHAUST
Exhaust valve
opens as piston
rises in cylinder,
pushing spent
gases out through
the valve.

POWER
Spark plug
ignites
compressed
mixture, driving
piston downward.
Force is applied
to crankshaft
causing it to
rotate.
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e Alternator and electrical systems
f Oil pump

ENGINE

Removal/l nstallation

1 Draintheengine oil as described in Chapter Three
in this section of the manua

2 Remove the front cylinder head right-hand cover
(Figure 2) and therear cylinder head |eft-hand cover
(Figure 3)

3 Remove the bolts securing the ignition coil cover
(Figure 4) and remove the cover

4 Disconnect the ignition primary coil wire electri-
cal connectors (Figure 5) Each connector contains
2wires 1red/whiteand 1 gray, and 1 red/whiteand
1 orange

5 Remove the carburetor assembly as described in
Chapter Six in this section of the manual

6 Removethe exhaust system as described in Chap-
ter Six in this section of the manua

7 Attheclutchhandlever, dideback the clutch lever
shield (Figure 6)
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8. Loosen the clutch cablelocknut (A, Figure7) and
rotate the adjuster (B, Figure 7) to allow maximum
dack in the clutch cable.

9. At the clutch cable lower adjuster, loosen the
locknuts (A, Figure 8) and rotate the adjuster (B,
Figure 8) to alow maximum dack in the clutch
cable. Disconnect the clutch cable from the actuating
lever.

10. Removethe starter motor as described in Chapter
Seven in this section of the manual.

11. Remove the bolts securing the left-hand under
cover (Figure 9) and remove the cover.

12. Remove the following from the right-hand side:
a Right-hand footpeg assembly (Figure 10).

b. Remove the front (Figure 11) and rear (Fig-

ure 12) nuts securing the rear brake peda and

engine guard assembly (Figure 13) and re-
move the assembly.

13. Remove the bolt (Figure 14) securing the shift
lever arm and dlide it off the shift shaft.
14. Remove the left-hand foot peg (A, Figure 1S).

15. Remove the left-hand footrest bar assembly (B,
Figure 15).



32

16 Place wood block(s) and a smdl hydraulic jack
under the engine to support it securely

17 Disconnect the sidestand switch electrical con-
nector.

18 Remove the nuts (Figure 16) securing the
sidestand and remove the sidestand assembly.

19 Disconnect the spark plug lead (A, Figure 17)
from each spark plug

20 Move the drive shaft rubber boot (Figure 18)
back away from the engine and onto the swing arm.
21 Remove the bolt securing the engine ground
cable and disconnect the cable.

22. Carefully pull the stator wire harness from the
frame and remove the wires from the frame Note
the path of the wire harness during removal, it must
be routed the same during installation

23 Using a crisscross pattern, loosen then remove
the Allen screws securing the left-hand crankcase
cover (Figure 19) Remove the cover and gasket.
24. Disconnect the neutral switch electrical lead (A,
Figure 20)

25 Remove the right-hand crankcase lower bolts
and remove the starter motor electrical cable and

CHAPTER FOUR
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holding straps. Remove the electrical cable (Figure
21) from the engine.

26. Disconnect the alternator and the pul se generator
electrical connectors.

27. Disconnect the crankcase breather hose (Figure
22) from the rear cylinder head.

28. Take afina look al over the engineto make sure
everything has been disconnected.

29. Place a stand under the swing arm or tiethe bike
down to secure it in a vertical position after the
engine is removed.

CAUTION
Thefollowing steps require the aid ofa
helper to safely remove the engine as-
sembly from theframe.

30. Make surethe hydraulicjack is still inplace and
supporting the engine securely.

31. Loosen, but do not remove, all engine mounting
bolts and nuts.

32. Remove the rear lower through bolt (B, Figure
20).

33. Remove the rear upper bolt (Figure 23) on each
side.

34. Remove the front upper bolts, washers and nuts
(Figure 24) securing the front cylinder head to the
frame.

35. Remove the rear upper bolts and washers (B,
Figure 17) securing the rear cylinder head to the
frame.

36. Slowly lower the engine and move it forward,
then remove the engine from the frame. Using a
screwdriver, disengage the drive shaft's universal
joint from the output shaft.

37. Take the engine to a workbench for further
disassembly.
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38. Ingtall by reversing these removal steps, while
noting the following:

a. Apply alight coat of molybdenum disulfide
greaseto the splines of the output shaft and the
universal joint prior to engaging these 2 parts.

b. Tighten the engine mounting bolts to the
torque specifications in Table 2.

c. Fill the engine with the recommended type
and quantity of oil as described in Chapter
Three in this section of the manual.

d. Adjust the clutch as described in Chapter
Three in this section of the manual.

e. Start the engine and check for leaks.

CYLINDER HEADS
AND CAMSHAFTS

This section describes removal, inspection and
installation procedures for the cylinder head and
camshaft components. Vaves and valve components
are described under a separate heading.

Removal

NOTE
This procedure isfor the rear cylinder.
Removal of thefront cylinder is identi-
cal, exceptfor differences noted in Sep
29

1. Remove the engine from the frame as described
in this chapter.

2. Remove the exhaust valve adjuster cover (Figure
25).

3. Remove the bolts (Figure 26) securing the rear
cylinder side cover and remove the cover.

4. Remove the intake valve adjuster cover.

CAUTION
The next steps will position the rear
cylinder attop dead center (TDC) onthe
compression stroke. Thisisnecessaryto
avoid damage to the camshaft and re-
lated parts

5. Using the bolt (Figur e 27) on the left-hand end of
the crankshaft, turn the crankshaft clockwise until
the index mark on the camshaft sprocket aligns with
the fixed pointer on the cylinder head (A, Figure
28).
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6. Also check that the " T" timing mark on the edge
of the aternator rotor is aligned with the centerline
of the rear cylinder (pointing straight up toward the
timing mark on the camshaft). If the"T" mark is not
properly aigned, rotate the crankshaft an additional
360° rotation until alignment is correct.

NOTE
A cylinder at TDC of its compression
stroke will havefree play in both of its
rocker arms, indicating that both the
intake and exhaust valves are closed.

7. Therear cylinder piston must be at top dead center
(TDC) on the compression stroke.

8. With the crankshaft timing mark onthe"T," move
both rocker arms to make sure they are loose and
have free play. If both rocker arms are not loose;
rotate the engine an additional 360° until both rocker
arms have free play.

9. Remove the camshaft chain tensioner center bolt
(Figure 29) and spring (Figure 30). Remove the
bolts securing the camshaft chain tensioner lifter
(Figure 31) and remove the tensioner lifter and
gasket. '*

10. Remove both spark plugs. This will make it
easier to rotate the engine.

11. Place a wrench on the bolt (Figure 27) on the
left-hand end of the crankshaft to prevent it from
turning, then loosen the camshaft sprocket mounting
bolt (B, Figure 28).

12. Remove the bolt and the oil baffle plate (C,
Figure 28) from the sprocket.

NOTE

If the crankcase is not going to be dis-
assembled take note of this possible
problem. There is a small locating pin
(A, Figure 32) that correctly positions
the camshaft sprocket to the camshaft.
When removing the camshaft sprocket
be careful the pin does not work loose
as it will fall into the crankcase. If the
pin doesfall, the crankcase must be split
to retrieve thepin.

13. Carefully dide the camshaft sprocket off the
camshaft shoulder and remove the sprocket (B, Fig-
ure 32) from the drive chain.

14. Remove the locating pin (Figure 33) from the
end of the camshaft.
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15. Tie apiece of wire to the camshaft chain and tie
it to an external portion of the engine to prevent the
camshaft chain from faling down into the crank-
case.

CAUTION

If the crankshaft must be rotated with
the camshaft removed, pull up on the
camshaft chain and keep it taut, make
certain that the camshaft chain isprop-
erly meshed onto the crankshaft timing
sprocket then rotate the crankshaft. If
this step is notfollowed, the chain may
become kinked and cause damageto the
crankcases, the camshaft chain and the
timing sprocket on the crankshaft.

16. Removetheleft-hand bolts (Figur e 34) securing
the cylinder head.

17. Using a crisscross pattern, loosen then remove
the nuts and washers securing the engine hanger
plates and the cylinder head (Figure 35). Don't
forget the one nut and washer (Figure 36) in the
recess on the spark plug side of the cylinder head.

18. Remove the engine hanger plates.

19. Loosen the cylinder head by tapping around the
perimeter with a rubber or soft faced malet. If
necessary, gently pry the head loose with a broad-
tipped screwdriver.

CAUTION
Remember the cooling fins are fragile
and may be damaged iftapped or pried
on too hard. Never usea metal hammer.

20. Untiethewire securini! the catnshalt chain to the
exterior of the engine and hold onto the end of the
wire.
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21 Lift the cylinder head straight up and off the
crankcase studs Guide the cam chain through the
opening inthe cylinder head and retiethewireto the
exterior of the engine This will prevent the drive
chain from falling down into the crankcase

22 Remove the cylinder head gasket and discard it
Don't lose the locating dowels

23 Remove the camshaft chain dipper on the ex-
haust side (Figure 37)

24 Place a clean shop cloth into the cam chain
opening in the cylinder to prevent the entry of for-
eign matter

25 Unstake the locking tabs (Figure 38) on the
camshaft bushing lockwasher

NOTE
The camshaft bushing bolts are of two
different lengths The long bolt (A, Fig-
ure 39) is used on the exhaust side and
short bolt (B, Figure 39) is used on the
intake side The bolts must be installed
in this location during installation

26 Remove the bolts (A, Figure 40) securing the
bushing lockwasher (B, Figure 40) and remove the
lockwasher

27 Screw a10 mmbolt (A, Figure 41) into the end
of the camshaft and withdraw the camshaft and
camshaft bushing (B, Figure 41)

28 If necessary, remove the self-locking nuts (Fig-
ure42) securing therear exhaustjoint to the cylinder
head Remove the exhaust joint and discard the nuts
as they cannot be reused

29 Repeat Steps 2-27 for the front cylinder head,
noting the following that are unique to the front
cylinder
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a. Remove the bolt (Figure 43) on each side
securing the ignition coil assembly to the front
cylinder head and remove the coil assembly.

b. Remove the nuts (A, Figure 44) and the nuts
and washers (B, Figure 44) securing the front
engine hanger plate to the cylinder head and
remove the hanger plate. Note the location of
the washers as they must be reinstalled on the
same crankcase studs during installation.

¢. While observing Step 5, rotate the crankshaft
until the dit in the alternator rotor is aligned
with the crankcase cover stationary pointer.
See Figure 63 m Chapter Three. The alterna-
tor rotor " T" mark is for therear cylinder.

d. Removethe specia long nuts (A, Figure 45)
and washers securing the cylinder head and
the cylinder head cover mounting bracket (B,
Figure 45). Remove the mounting bracket.

e. The front cylinder camshaft sprocket is not
equipped with an oil baffle plate like the one
used on the rear cylinder.
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Camshaft Inspection

1. Check the camshaft bearing journals (A, Figure
46) for wear or scoring.

2. Using amicrometer, measure the sprocket end of
the bearing journal (Figure 47) and the opposite
journal (Figure 48). Compare to dimensions listed
in Table 1. If any dimension is worn to the service
limit dimension or less the camshaft must be re-
placed.

3. Check the camshaft lobes (B, Figur e 46) for wear
or scoring. The lobes should show no signs of wear
or scoring and the edges should be square. Slight
damage may be removed with a silicone carbide
oilstone. Use No. 100-120 grit stone initidly, then
polish with aNo. 280-320 grit stone.

4. Even though the lobe surface appears to be satis-
factory, with no visible signs of wear, each camshaft
lobe must be measured as shown in Figure 49.
Compare to dimensions listed in Table 1. If either
dimension is worn to the service limit dimension or
less the camshaft must be replaced.

5. Also measurethe cam | obewidth (Figur e 50) with
amicrometer. Compare to dimensions listed in Ta-
ble 1. If either dimension isworn to the service limit
dimension or less the camshaft must be replaced.

6. Measure the cam bearing surface inside diameter
inthe cylinder head (Figure 51) and camshaft bush-
ing (Figure 52). The bearing surfaces should not be
scored or excessively worn. Compareto dimensions
listed in Table 1. If either dimension is worn to the
service limit dimension or less either the cylinder
head or the bushing must be replaced.

7. Inspect the camshaft sprocket (Figure 53) for
wear; replace if necessary.
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Cylinder Head Inspection

1. Remove dl traces of gasket material from the
cylinder head and cylinder mating surfaces. Do not
scratch the gasket surface.

2. Without removing the valves, remove all carbon
deposits from the combustion chamber (Figure 54)
and valve ports with a wire brush. A blunt screw-
driver or chisel may be used if care is taken not to
damage the head, valves and spark plug threads.

3. Examine the spark plug threads (A, Figure 55) in
the cylinder head for damage. If damage is minor or
if the threads are dirty or clogged with carbon, use a
spark plug thread tap (Figur e 56) to clean the threads
following the manufacturer's instructions. If thread
damage is severe, refer further service to adeder or
competent machine shop.

4. After the carbon is removed from the combustion
chamber and the valve ports (B, Figure 55)and the
spark plug thread hole is repaired, clean the entire
head in cleaning solvent. Blow dry with compressed
ar.

5. Clean away dl carbon from the piston crown. Do
not remove the carbon ridge at the top of the piston.
6. Check for cracks in the combustion chamber and
exhaust ports. A cracked head must be replaced.

7. Inspect the camshaft bushing seating area (B,
Figure 41) in the cylinder head for damage, wear or
burrs. Clean up if damageis minimal; replace cylin-
der head if necessary.

8. After the head has been thoroughly cleaned, place
astraightedge across the cylinder head/cylinder gas-
ket surface (Figure 57) at several points. Measure
the warp by inserting afla feeler gauge between the
straightedge and the cylinder head at each location.
Maximum alowable warpage is 0.010 in. (0.25
mm). If warpageexceedsthislimit, thecylinder head
must be replaced.

CHAPTER FOUR

1. Feeler gauge
2. Straightedge
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9. Inspect thevalve and valve guides as described in
this chapter,

10. Inspect the exhaust side camshaft chain guide
(Figure 58) for excessive wear or separation. Re-

place if necessary.
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11. Inspect the camshaft chain tensioner assembly
(Figure 59) for wear or damage. If any part is
damaged, replace the assembly.

Installation

NOTE
Thisprocedure isfor the rear cylinder.
Installation ofthefront cylinder isiden-
tical, except for differences noted in
Sep 27. If both cylinder heads have
been removed; install therear cylinder
assembly first, then thefront cylinder.

1. Lubricate the camshaft bearing journals and bear-
ing surfaces in the cylinder head and camshaft bush-
ing with molybdenum disulfide grease or assembly
oil.

NOTE
Ifboth cylinder heads have been disas-
sembled, be sure to install the correct
camshaft into the correct cylinder head.
Thefront camshaftismarked witha"2"
(Figure 60) and the rear camshaft is
marked with a "l."

2. Position the camshaft with thelocating dowel hole
facing up toward the timing mark in the cylinder
head. Install the camshaft and camshaft bushing (B,
Figure 41) into the cylinder head. After installation,
check this basic alignment (Figure 61) and realign

if necessary.

NOTE
The bolts have different lengths. The
long bolt (A, Figure 39) is used on the
exhaust side and short bolt (B, Figure
39) isused on the intake side. The bolts
must be installedin this location during
installation.

3. Install anew lockwasher (B, Figure 40) and the
bolts (A, Figure40) intheir correct location. Tighten
the bolts to the torque specifications in Table 2.

4. Stakethelocking tabs (Figur e 38) onto theflat of
each bolt.

5. Remove the shop cloth from the cam chain open-
ing in the cylinder.

6. Install the large dowel pin (Figure 62) and O-ring
sed (Figure 63).

7. Position the camshaft chain dlipper on the exhaust
side with the "UP" mark and arrow (Figure 64)
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facing up and install the dlipper (Figure 37). Make
sure it is correctly seated in the locator at the lower
end.

8. If removed, ingtall the 2 small locating dowels (A,
Figure 65) and a new cylinder head gasket (B,
Figure 65).

9. Install the cylinder head onto the crankcase studs.
With your fingers, carefully insert the cam chaininto
the cam chain cavity on the side of the cylinder head
while pushing the cylinder head down into position
(Figure 66).

10. Make sure the upper portion of the exhaust side
chain dipper is indexed into the cavity in the cylin-
der head (Figure 67).

11. Tie the wire attached to the cam chain to the
exterior of the engine.

NOTE
Ifboth cylinder heads have been disas-
sembled, be sure to install the correct
cylinder head nuts. The front cylinder
head uses the larger or longer special
nuts (Figure68) while therear cylinder
uses the normal type of nuts.

12. Install the engine hanger plates (A, Figure 69)
onto the crankcase studs and ingtall the washers and
nuts (B, Figure 69). Don't forget to install the one

CHAPTER FOUR
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nut and washer (Figure 70) in therecess on the spark
plug side of the cylinder head.

13. Using acrisscross pattern, tighten thenuts secur-
ing the engine hanger plates and the cylinder head
(Figure 71). Tighten the balts to the torque specifi-
cationsin Table 2.

14. Ingtal the left-hand bolts (Figure 34) securing
the cylinder head. Tighten the bolts to the torque
specifications in Table 2.

15. Make surethetiming mark onthealternator rotor
is still aligned correctly to ensure proper valve tim-
ing. Perform the following:

a. Temporarily ingtal the left-hand crankcase
cover and hold it in place with several screws.

b. Remove thetiming hole cover and the crank-
shaft cover.

c. Observethat the"T" timing mark on the edge
of the aternator rotor is aligned with the fixed
pointer on the crankcase (Figure 72). If align-
ment is incorrect, use the bolt (Figure 73) on
theleft-hand end of the crankshaft and turn the
crankshaft clockwise until the "T" timing
mark on the edge of the alternator rotor is
aligned with thefixed pointer onthe crankcase
(Figure 72).

NOTE
In thefollowing step, the locating pin
may want to partially back out of the
blind hole in the camshaft dueto resid-
ual cleaning solvent or engine oil re-
maining in this receptacle. To help
remedy this problem, spray the blind
hole in the camshaft with an aerosol
electrical contact cleaner, then me com-
pressed air to blow out this blind hole.
This will allow the pin to go in the
desired amount although it may still
stick outfarther than necessary at first.
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16. Install the locating pin (Figure 33) into the end
of the camshaft and push it in as far as it will go.

17. Pull the drive chain off the camshaft shoulder.

18. Position the camshaft sprocket with the timing
mark facing out and straight up for alignment with
the fixed pointer on the top inside surface of the
cylinder head.

19. Correctly mesh the sprocket with the drive chain
so the index mark on the camshaft sprocket aligns
with the fixed pointer on the cylinder head (Figure
74) and install the sprocket (B, Figure 32) onto the
camshaft shoulder while aligning the locating dowel
with the sprocket notch (A, Figure 32).

CAUTION
Very expensive damage could result
from improper camshaft and camshaft
chain alignment. Recheck your work
several times to make sure alignment is
correct.

20. Insert your finger into the camshaft drive chain
tensioner hole in the cylinder and press on the drive
chain damper. Thiswill take up the dack inthedrive
chain; make sure the sprocket timing mark is still
aligned. If alignment is incorrect, adjust it at this
time by repositioning the drive chain on the
sprocket, in either direction, until correct alignment
is obtained.

21. On the rear cylinder only, install the oil baffle
plate(C, Figure28) and bolt (B, Figure28) securing
the sprocket.

22. Place a wrench on the bolt (Figure 73) on the
left-hand end of the crankshaft to prevent it from
turning, then tighten the camshaft sprocket mount-
ing bolt to the torque specifications in Table 2.

23. Push the tensioner lifter (Figure 75) all the way
into the tensioner body, then install the tensioner
lifter, new gasket and the bolts (Figure 31) into the
cylinder. Tighten the bolts to the torque specifica-
tionsin Table 2.

24. Install the spring (Figure 30) and the center bolt
(Figure 29). Tighten the center bolt to the torque
specifications in Table 2.

25. Inspect the large O-ring seal (Figure 76) on the
side cover and install the side cover and bolts (Fig-
ure 26). Tighten the bolts securely.

26. Ingtall the engine into the frame as described in
this chapter.
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27. Repeat Steps 2-26 for the front cylinder head,
noting the following that are unique to the front
cylinder head:

a The front cylinder camshaft sprocket is not
equipped with an oil baffle plate like the one
used on the rear cylinder.

b. In Step 15¢, the dit in the aternator rotor
should aign with the crankcase cover station-

ary pointer.

c. Install the front hanger plate and install the
nuts (A, Figure 44) and the nuts and washers
(B, Figure 44) securing the front engine
hanger plate to the cylinder head and tighten
the nuts to the torque specificationin Table 2.
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d. Instal the ignition coil assembly and the bolt
(Figure 43) on each side. Tighten the bolts
securely.

28. Adjust the valves as described in Chapter Three
in this section of the manual.

@

VALVE ASSEMBLY

1. Keepers

2. Spring seat

3. Inner spring

4. Outer spring

5. Oil seal

6. Valve spring seat
7. Valve
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VALVES AND VALVE COMPONENTS

Removal

Refer to Figure 77 for this procedure.

1. Remove the cylinder head as described in this
chapter.

CAUTION
To avoid loss of spring tension, do not
compress the springs any more than
necessary to remove the keepers.

2. Compressthe valve springswith avalve compres-
sor tool (Figure 78). Remove the valve keepers and
release the compression. Remove the valve com-
pressor tool.

3. Remove the valve spring retainer and valve
springs (Figure 79).

NOTE
The valve spring seat and valve stem
seal will stay in the cylinder head (Fig-
ure 80).
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4. Prior to removing the valve, remove any burrs
from the valve stem (Figure 81). Otherwise the
valve guide will be damaged.

5. Mark al parts as they are disassembled so that
they will be installed in their same locations.

I nspection
1. Clean valves with awire brush and solvent.

NOTE
The valve contact surface cannot be
ground as it has a special coating. If
defective, the valve(s) must bereplaced.

2. Inspect the contact surface of each valve for
burning or pitting (Figure 82). Unevenness of the
contact surface is an indication that the valve is not
serviceable.

3. Measure the valve stem for wear. Compare with
specifications given in Table 1.

4. Remove all carbon and varnish from the valve
guide with a iff spiral wire brush. Measure each
valve guide at top, middle and bottom with a small
hole gauge. Compare with specifications given in
Table 1.

5. Subtract the measurements taken in Step 3 from
the measurement taken in Step 4. The difference is
the valve-to-valve stem clearance. See Table 1 for
correct clearance. Replace any guide or valvethat is
not within tolerance. Vave guide replacement is
discussed in this chapter.

6. Insert each valveinits guide. Hold the valvejust
dightly off its seat and rock it sideways in 2 direc-
tions. If it rocks more than dightly, the guide is
probably worn and should be replaced. If a did
indicator is available, amore accurate measurement
can be made as shown in Figure 83. Replace any
guidesthat exceed thevalve stem-to-guide clearance
specified in Table 1. If the guides must be replaced,
take the cylinder head to a dealer or machine shop.
7. Measure each valve spring free length with a
vernier caliper (Figure 84). All should be within the
length specified in Table 1 with no signs of bends or
distortion. Replace all defective springs in pairs
(inner and outey).

8. Measure the tilt of all springs as shown in Figure
85. Compare with specifications listed in Table 1.
9. Inspect each set of valve springs (Figure 79) for
wear, distortion or damage. Replace as a st if nec-

essay.
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VALVE SPRING HEIGHT
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10 Check the vave spring retainer and valve keep-
ers |If they areingood condition they may bereused,
replace as necessary

11 Inspect valve seats (B, Figure 55) If worn or
burned, they must be reconditioned This should be
performed by your deder or a qualified machine
shop Seats and valves in near-perfect condition can
be reconditioned by lapping with a fine carborun-
dum paste Lapping, however, is aways inferior to
precision grinding

Installation

1 Coat the valve stems with molybdenum disulfide
grease To avoid damageto thevalve stem sedl, turn
the valve dowly while inserting the valve into the
cylinder head

2 Install the valve springs with their closer wound
coils facing the cylinder head First install the inner
spring (Figur e 86) and then the outer spring (Figure
87)

3 Ingtall the valve spring retainer (Figure 88)

CAUTION
To avoid loss of spring tension, do not
compress the springs any more than
necessary to install the keepers

4. Compress the valve springs with a compressor
tool (Figure 78) and install the valve keepers

5 After the keepers have been instaled and the
compresssor tool removed, gently tap the end of the
valve stem (Figure 89) with a soft aluminum or
brass drift and hammer This will ensure that the
keepers are properly seated
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Valve Guide Replacement

When valve guides are worn so that there is ex-
cessive valve stem-to-guide clearance or valve tip-
ping, the guides must be replaced. Thisjob should
only be done by adealer as specia tools arerequired
as well as considerable expertise. If the valve guide
is replaced; also replace the respective valve.

Valve Seat Reconditioning

Specia valve cutter tools and considerable exper-
tise are required to properly recondition the valve
seatsinthe cylinder head. Y ou can save considerable
money by removing the cylinder head(s) and taking
just the cylinder head(s) to adealer or machine shop
and have the valve seats ground.

Valve Lapping

Vave lapping is a ssimple operation which can
restore the valve seal without machining if the
amount of wear or distortion is not too great.

1. Coat the valve sedting area in the head with a
lapping compound such as Carborundum or Clover
Brand.

2. Insert the valve into the cylinder head.

3. Wet the suction cup of the lapping stick and stick
it onto the head of thevalve. Lap thevalveto the seat
by rotating the lapping stick in both directions.
Every 5 to 10 seconds, rotate the valve 180° in the
valve sedt; continue lapping until the contact sur-
faces of the valve and the valve seat are a uniform
grey. Stop as soon asthey are, to avoid removing too
much material.

4. Thoroughly clean the cylinder head and al valve
components in solvent or detergent and hot water to
remove dl grinding compound. Any compound left
on the valves or the cylinder head will end up in the
engine and will cause damage.

5. After the lapping has been completed and the
valve assemblies have beenreinstalled into the head,
the valve sedl should be tested. Check the sedl of
each valve by pouring solvent into each of theintake
and exhaust ports. The solvent should not flow past
thevalve seat and the valve head. Perform on dl sets
of valves. If fluid leaks past any of the seats, disas-
semble that valve assembly and repeat the lapping
procedure until thereis no leakage.

6. If the cylinder head and valve components were
cleaned in detergent and hot water, apply alight coat

CHAPTER FOUR

of engineail to al bare metal surfacesto prevent any
rust formations.

ROCKER ARM ASSEMBLIES

Therocker arms and rocker arm shafts are identi-
cal (same Yamaha part No.) but they will develop
different wear patterns during use. It is recom-
mended that al parts be marked during removal so
that they can be assembled in their original position.
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Removal/l nspection/I nstallation

1. Remove the cylinder head(s) as described in this
chapter.

2. Remove the rocker arm shaft bolts and washers
(Figure 90).

3. Install one of the 10 mm crankcase bolts into the
end of the rocker arm shaft (Figure 91).

4. Hold onto therocker arm and withdraw the rocker
arm shaft with the bolt (Figure 92).

5. Wash dl partsin cleaning solvent and thoroughly
dry.

6. Inspect the rocker arm pad where it rides on the
camshaft lobe and where the adjuster rides on the
valve stem (Figure 93). If the pad is scratched or
unevenly worn, inspect the camshaft lobe for scor-
ing, chipping or flat spots. Replace the rocker arm if
defective.

7. Measure the inside diameter of the rocker arm
bore (A, Figure 94) with an inside micrometer and
check against the dimension listed in Table 1. Re-
place if worn to the service limit or grester.

8. Inspect the rocker arm shaft for signs of wear or
scoring. Measure the shaft outside diameter (B, Fig-
ure 94) with a micrometer and check against the
dimension listed in Table 1. Replace if worn to the
service limit or less.

9. Inspect the rocker arm shaft bolt sealing washer
(A, Figure 95) for damage and replace if necessary.
10. Make sure the rocker arm shaft bolt oil hole (B,
Figure 95) is clear, clean out if necessary with a
piece of wire and compressed air. This hole must be
free and clear for proper upper end lubrication.

11. Coat the rocker arm shaft and rocker arm bore
with assembly oil or fresh engine oil.

12. Correctly position the rocker arm (Figure 96) in
the cylinder head and install the rocker arm shaft.
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13. Push therocker arm shaft al the way throughthe
rocker arm until it bottoms out in the cylinder head.
14. Install asealing washer (Figur e 97) ontherocker
arm shaft bolt and install the bolt.

15. Repeat Steps 3-14 for the other rocker arm
assembly.

CYLINDER

Removal

1. Remove the cylinder head as described in this
chapter.

2. Remove the bolt (Figure 98) on the camshaft
chain side of the cylinder.

3. Loosen the cylinder by tapping aroundtheperime-
ter with a rubber or plastic mallet. If necessary,
gently pry the cylinder loose with a broad-tipped
screwdriver.

4. Pull the cylinder straight up and off of the crank-
case studs. Work the cam chain wire through the
opening in the cylinder and retie the wire to the
crankcase so the chain will not fdl into the crank-
case.

5. Remove the cylinder base gasket and discard it.
Remove the small dowel pins from the crankcase
studs and the one large dowel pin and O-ring seal.
6. Stuff clean shop cloths into the crankcase opening
to prevent objects from falling into the crankcase.
7. Repeat Steps 2-6 for the other cylinder.

I nspection

1. Soak with solvent any old cylinder head gasket
material on the cylinder. Use a broad-tipped dull
chisel and gently scrape off al gasket residue. Do
not gougethe sealing surface as oil and air leaks will
result.

2. Measure the cylinder bore with a cylinder gauge
(Figure99) or inside micrometer at the points shown
in Figure 100.

3. Measurein 2 axes—in linewith the piston pin and
at 90° to the pin. If the taper or out-of-round is 0.004
in. (0.10 mm) or greater, the cylinder must be re-
bored to the next oversize and anew piston and rings
installed. Rebore both cylinders even if only one is
worn.

NOTE
The new piston should be obtained be-
fore the cylinder is rebored so that the
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piston can be measured; slight manu-
facturing tolerances must be taken into
account to determine the actual sizeand
working clearance. Piston-to-cylinder
wear limitislistedin Table 1.

4. Check the cylinder wall (Figure 101) for
scratches; if evident, the cylinder should be rebored.

NOTE
Themaximumwear limit onthe cylinder
is listed in Table 1. If the cylinder is
worn to this limit, it must be replaced.
Never rebore a cylinder if thefinished
rebore diameter will be this dimension
or greater.

5. Check the cylinder base O-ring (Figure 102).
Replace if worn or damaged.

Installation

1. Check that the top surface of the crankcase and
the bottom surface of the cylinder are clean prior to
installing a new base gasket.

2. Ingtall a new cylinder base 'gasket (A, Figure
103).

3. Install the 2 small dowel pins (B, Figure 103) and
the large dowel pin and O-ring sedl (C, Figure 103).
4. Make sure the end gaps of the piston rings are not
lined up with each other—they must be staggered.
Lubricate the piston rings and the inside of the
cylinder bore with assembly ail or fresh engine oil.
5. Carefully ingtall the cylinder and dlide it down
onto the crankcase studs. Guide the camshaft chain
and camshaft tensioner assembly into the camshaft
chain dot in the cylinder.

6. Carefully feed the cam chain and wire up through
the opening in the cylinder and tie it to the engine.
7. Ingal the cylinder and dlide it down onto the
crankcase studs. Guidethe camshaft chain and cam-
shaft tensioner assembly into the camshaft chain dot
in the cylinder.

8. Carefully feed the camshaft chain wire up through
the opening in the cylinder and tie the wire to the
exterior of the engine.

9. Start the cylinder down over the piston. Compress
each piston ring with your fingers as it enters the
cylinder (Figure 104).

10. Slide the cylinder down until it bottoms out on
the crankcase (Figure 105).

11. Repeat Steps 1-10 for the other cylinder.
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12. Install the cylinder head as described in this
chapter.

PISTONS AND PISTON RINGS

Piston
Removal/l nstallation

1. Remove the cylinder head(s) and cylinder(s) as
described in this chapter.

2. Stuff clean shop cloths into the crankcase opening
to prevent objects from falling into the crankcase.
3. Lightly mark the top of the pistons with an "F"
(front) or "R" (rear) so they will beinstalled into the
correct cylinder.

4. Remove the piston rings as described in this
chapter.

5. Before removing the piston, hold the rod tightly
and rock the piston as shown in Figure 106. Any
rocking motion (do not confuse with the normal
sliding motion) indicates wear on the piston pin,
piston pin bore or connecting rod small-end bore
(more likely acombination of these). Mark the pis-
ton and pin so that they will bereassembled into the
same set.

6. Remove the clips from each side of the piston pin
bore (A, Figure 107) with a small screwdriver or
scribe. Hold your thumb over one edge of the clip
when removing it to prevent the clip from springing
out.

7. Use aproper size wooden dowel or socket exten-
sion and push out the piston pin.

CAUTION

Be careful when removing the pin to
avoid damaging the connecting rod. Ifit
is necessary to gently tap the pin to
remove it, be sure that the piston is
properly supported so that lateral shock
is not transmitted to the lower connect-
ing rod bearing.

8. If the piston pin is difficult to remove, heat the
piston and pin with a butane torch. The pin will
probably push right out. Heat the piston to only
about 140° F (60° C), i.e., until it is too warm to
touch, but not excessively hot. If the pin is still
difficult to push out, use ahomemade tool as shown
in Figure 108.

9. Lift the piston off the connecting rod and inspect
it as described in this chapter.
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10. If the piston is going to be |&ft off for some time,
place a piece of foam insulation tube over the end of
therod to protect it.

11. Apply molybdenum disulfidegreaseto theinside
surface of the connecting rod.

12. Qil the piston pin with assembly oil or fresh
engine oil and ingtal it in the piston until its end

Pad Nut ‘

Washer
Threaded rod |
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extends dightly beyond the inside of the boss (Fig-
ure 109).

13. Place the piston over the connecting rod with the
"EX" mark (Figure 110) on the front piston crown
directed toward the front of the engine and the "EX"
on the rear piston should face toward the rear of the
engine.

14. Line up the piston pin with the hole in the
connecting rod. Push the piston pin through the
connecting rod and into the other side of the piston
until it is even with the piston pin clip grooves.

CAUTION

If it is necessary to tap the piston pin
into the connecting rod, do so gently
with a block of wood or a soft-faced
hammer. Make sureyou support thepis-
ton to prevent the lateral shock from
being transmitted to the connecting rod
bearing.

NOTE
In the next step, install the clipswith the
gap away from the cutout in the piston
(B, Figure 107).

15. Install new piston pin clips in both ends of the
pin boss. Make sure they are seated in the grooves
in the piston.

16. Check the installation by rocking the piston back
and forth around the pin axis and from side to side
along the axis. It should rotate freely back and forth
but not from side to side.

17. Install the piston rings as described in this chap-
ter.

18. Repeat Steps 1-17 for the other piston.

Piston Inspection

1. Carefully clean the carbon from the piston crown
(Figure 111) with achemical remover or with a soft
scraper. Do not remove or damage the carbon ridge
around the circumference of the piston above the top
ring. If the piston, rings and cylinder are found to be
dimensionaly correct and can be reused, removal of
the carbon ring from the top of the piston or the
carbon ridge from the top of the cylinder will pro-
mote excessive oil consumption.

CAUTION
Do not wire brush the piston skirts.
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2. Examine each ring groovefor burrs, dented edges
and wide wear. Pay particular attention to the top
compression ring groove as it usualy wears more
than the other grooves.

3. If damage or wear indicates piston replacement,
select anew piston as described under Piston Clear-
ance Measurement in this chapter.

4. Qil the piston pin and install it in the connecting
rod. Slowly rotate the piston pin and check for radial
and axia play (Figure 112). If any play exists, the
piston pin should bereplaced, providing therod bore
is in good condition.

5. Measure the inside diameter of the piston pinbore
with a snap gauge (Figure 113) and measure the
outside diameter of the piston pin with amicrometer
(Figure 114). Compare with dimensions given in
Table 1. Replacethe piston and piston pin as aset if
either or both are worn.

6. Check the il control holes (Figure 115) in the
piston for carbon or oil sludge buildup. Clean the
holes with a small diameter drill bit and blow out
with compressed air.

7. Check the piston skirt for galling and abrasion
which may have been caused by piston seizure. If
light galling is present, smooth the affected areawith
No. 400 emery paper and oil or a fine oilstone.
However, if galling is severe or if the piston is deeply
scored, replace it.

8. If damage or wear indicate piston replacement,
select anew piston as described under Piston Clear-
ance Measurement in this chapter.

Piston Clear ance M easurement

1. Make surethe piston and cylinder walls are clean
and dry.

@)
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2. Measure the inside diameter of the cylinder bore
at apoint 12 in. (13 mm) from the upper edge with
abore gauge.

3. Measure the outside diameter of the piston across
the skirt (Figure 116) at right angles to the piston
pin. Measure at adistance 0.40in. (10 mm) up from
the bottom of the piston skirt.

4. Subtract the dimension of the piston from the
cylinder dimension and compare to the dimension
listedin Table 1. If clearanceis excessive, the piston
should be replaced and the cylinder should be re-
bored to the next oversize. Purchase the new pistons
first; measure its diameter and add the specified
clearance to determine the proper cylinder bore di-
ameter.

Piston Ring
Removal/l nstallation

WARNING
The edges of all piston rings are very
sharp. Be careful when handling them
to avoid cutting fingers.

1. Measure the side clearance of each ring in its
groove with a flat feeler gauge (Figure 117) and
compare to dimensions given in Table 1. If the
clearance is greater than specified, therings must be
replaced. If the clearance is still excessive with the
new rings, the piston must also be replaced.

2. Remove the old rings with aring expander tool or
by spreading the ends with your thumbsjust enough
to dide the ring up over the piston (Figure 118).
Repeat for the remaining rings.

3. Carefully remove al carbon buildup fromthering
grooves with abroken piston ring (Figure 119).

4. Inspect the grooves carefully for burrs, nicks or
broken and cracked lands. Recondition or replace
the piston if necessary.

5. Check the end gap of eachring. To check the ring,
insert thering, one at atime, into the bottom of the
cylinder bore and push it in about 5/8 in. (16 mm)
with the crown of the piston to ensure that the ring
is square in the cylinder bore. Measure the gap with
a flat feder gauge (Figure 120) and compare to
dimensions in Table 1. If the gap is greater than
specified, the rings should be replaced. When in-
stalling new rings, measuretheir end gap inthe same
manner as for old ones. If the gap is less than
specified, carefully file the ends with a fine-cut file
until the gap is correct.



NOTE
The oil control ring expander spacer is
unmeasurable. If the oil control ring
rails show wear, all 3 parts of the ail
control ring should be replaced as a set.

6. Roll each ring around its piston groove as shown
in Figure 121 to check for binding. Minor binding
may be cleaned up with afine-cut file.

NOTE
Install the compression rings with their
markingsfacing up.

1. Install the piston rings—first, the bottom, then the
middle, then the top ring—by carefully spreading
the ends with your thumbs and dlipping the rings
over the top of the piston. Remember that the piston
rings must be installed with the manufacturer's
marks on them toward the top of the piston or there
is the possibility of oil pumping past the rings.

8. Make suretherings are seated completely intheir
grooves al the way around the piston and that the
ends are distributed around the piston as shown in
Figure 122. Theimportant thing is that thering gaps
are not aligned with each other when installed to
prevent compression pressure from escaping.

9. If installing oversize compression rings, check the
number to make sure the correct rings are being
installed. The ring numbers should be the same as
the piston oversize number.

10. If new rings were installed, measure the side
clearance of each ring in its groove with aflat fedler
gauge (Figure 117) and compare to dimensions
givenin Table 1.

OlL PUMP

Removal/l nstallation

The il pump can be removed with the engine
mounted in the frame; this procedure is shown with
the engine removed for clarity.

1. Remove the clutch assembly as described in
Chapter Five in this section of the manual.

2. Remove the bolts (Figure 123) securing the oil
pump to the crankcase and remove the oil pump
assembly.

3. Removethe small O-ring (A, Figure 124) and the
large locating dowed and O-ring (B, Figure 124)
from the crankcase.
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4. Ingtall by reversing these remova steps while
noting the following:

a Install new O-nng seals.

b. Install the oil pump mounting bolts and
tighten to the torque specification in Table 2.

Disassembly/I nspection/Assembly

There are no replacement parts for the oil pump
except for the driven gear. If any part(s) is faulty or
out of specification, replace the oil pump assembly.
1. Removethe screw and plate (Figure 125) secur-
ing the ail relief valve in place.

2. Removethe spring (Figur e 126) and plunger from
the oil pump assembly.

3. Remove the Phillips head screw (Figure 127)
securing the pump cover to the body and removethe
cover.

4. Remove the inner and outer rotors and the rotor
shaft and dowel pin.

5. Clean dl parts in solvent and thoroughly dry.

6. Inspect both rotors (Figure 128) for wear and
abrasions. If worn or damaged, replace the oil pump
assembly.

7. Inspect the oil pump body and cover for cracks
(Figure 129). If worn or damaged, replace the ail
pump assembly.

8. Inspect the teeth on the driven gear (Figure 130).
Replace the driven gear if the teeth are damaged or
any are missing.

9. Coat all parts with fresh engine ail prior to assem-
bly.

10. Ingtall the outer rotor into the oil pump body.
11. Using aflat feder gauge measure the clearance
between the outer rotor and the oil pump body
(Figure 131). Compare to specifications listed in
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Table 1. If the clearance is worn to the service limit
dimension or gregter, replacethe oil pump assembly.
12. Install the inner rotor into the outer rotor in oil
pump body.

13. Using aflat feder gauge measure the clearance
between the inner rotor tip and the outer rotor (Fig-
ure 132). Compare to specifications listed in Table
1. If the clearanceisworn to the servicelimit dimen-
sion or gresater, replace the oil pump assembly.

14. Install therotor shaft and dowel pin (Figure 133)
into the cover.

15. Position the inner rotor with the dowe pin
groove facing down and install the inner rotor onto
the dowel pin and cover (Figure 134).

16. Install the outer rotor onto the inner rotor and
align it onto the cover so the body can be installed.

17. Install the body onto the cover and rotor assem-
bly. Alignthelocating dimple and therecess (Figure
135) of the 2 parts and press them together.

18. Ingtall the Phillips head screw (Figure 127)
securing the pump cover to the body and tighten
securely.

19. Install the plunger and the spring (Figure 126)
into the oil pump assembly.
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20. Install the plate and screw (Figure 125) securing
the oil relief valve in place Tighten the screw se-
curely.

OIL STRAINER

Removal/l nspection/I nstallation

The oil strainer can be removed with the engine
mounted in the frame; this procedure is shown with
the engine removed for clarity
1 Remove the bolt (Figure 136) securing the shift
lever arm and dlide it off the shift shaft

2. Remove the left-hand foot peg (A, Figure 137)

3. Remove the left-hand footrest bar assembly (B,
Figure 137)

4 Removethe bolt (A, Figure 138) securing the ail
strainer cover and removethe cover (B, Figure 138).
5 Withdraw the oil strainer (Figure 139) from the
crankcase.

6. Clean the oil strainer and cover in solvent and dry
with compressed air
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7. Inspect the screen (Figure 140) for any broken
areas or small holes or damage. If the screen is
damaged in any area, replace the strainer.

8. Inspect the O-ring sed (Figure 141) on the
strainer for deterioration or damage. Replace if nec-
essary.

9. Inspect the O-ring seds (Figure 142) on the
strainer cover for deterioration or damage. Replace
if necessary.

10. Install by reversing these removal steps, while
noting the following:

a. Positiontheoil strainer with thewing (Figure
143) pointing toward the front of the engine
and ingtall the strainer.

b. Make sure dl O-ring seals are in place and
install the strainer cover. Install the bolts and
tighten securely.

PRIMARY DRIVE GEAR

Removal/l nstallation

1. Remove the engine from the frame as described

in this chapter.

2. Remove the clutch assembly as described in

Chapter Five in this section of the manual.

3. Temporarily reinstall the clutch outer housing.

4. Straighten the locking tab (A, Figure 144) onthe

primary drive gear lockwasher.

5. Place ashop cloth between the teeth of the primary

drive gear and the gear on the backside of the clutch

outer housing. This will prevent the gear from rotat-

ing while loosening the nuit.

6. Loosen the primary drive gear nut (B, Figure

144), then remove it.

7. Remove the primary drive gear nut.

8. Removethelockwasher (Figur e 145), theholding

plate (Figure 146) and the oil pump dnve gear

(Figure 147).

9. Remove the clutch outer housing (Figure 148).

10. Removethe primary drive gear (Figure 149) and

the locating key (Figure 150) from the crankshaft.

11. Inspect the gears and holding plate (Figure 151)

for wear or damage. If the gear teeth are worn or

damaged they must be replaced.

12. Ingtall by reversing these remova steps while

noting the following:

a Ingtall the primary drive gear first (A, Figure

152), then ingtall the locating key (B, Figure
152). This eiminates the problem of the key

: -
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diding down the keyway when installing the
gear onto the shaft.

b. Install thelocating tab on thelockwasher (Fig-
ure 153) into the notch in the holding plate.

c. Place a shop cloth between the teeth of the
primary drive gear and the gear on the back-
side of the clutch outer housing (Figure 154).
This will prevent the gear from rotatmg while
loosening the nut.

d. Tightenthelocknut to the torque specification
in Table 2. Bend the locking tab (A, Figure
144) down against one of the flats on the
primary drive gear.

CAMSHAFT DRIVE CHAIN
AND DAMPER

Removal/l nstallation
Front cylinder

1. Remove the primary drive gears as described in
this chapter.

2. Remove the bolts (A, Figure 155) securing the
camshaft drive chain damper and remove the damper
unit (B, Figure 155).

3. Removethedrive chain (C, Figure 155) from the
timing sprocket on the crankshaft.

4. Inspect al components as described in this chap-
ter.

5. Install by reversing theseremoval steps. Install the
bolts and tighten to the specification in Table 2.

Rear cylinder

1. Remove the alternator rotor (Figure 156) as de-
scribed in Chapter Seven in this section of the man-
ual.

2 Remove the bolts (A, Figure 157) securing the
camshaft drive chain damper and remove the damper
unit (B, Figure 157).

3. Removethedrive chain (C, Figure 157) from the
timing sprocket on the crankshaft

4 Inspect al components as described in this chap-
ter.

5. Install by reversing theseremoval steps. Install the
bolts and tighten to the specification in Table 2.
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I nspection

1. Inspect the drive chain (Figure 158) for wesr,
stretching or link damage. Replace if necessary.

2. Inspect the damper unit diding surface (A, Figure
159) for excessive wear or damage. Make sure the
pivot point (B, Figure 159) movesfredy. Replaceif
necessary.

CRANKCASE

Service to the lower end requires that the crank-
case assembly be removed from the motorcycle
frame and disassembled (split).

Disassembly

1. Remove the engine as described in this chapter.
Remove al exterior assemblies from the crankcase.
Set the engine on the workbench.

2. Remove the neutral indictor switch (Figure 160)
from the exterior of the left-hand crankcase half.

3. On the right-hand side, rotate the gearshift drum
so the shift cam ramps aign with the reliefs in the
crankcase. This is necessary so the drum can pass
through the crankcase in Step 8.

4. Starting with the right-hand side, loosen in 1/2
turnincrementsthe No. 14 and No. 13 bolts (Figure
161). Remove the bolts.

5. Turn the crankcase over with the left-hand side
facing up.

6. On the left-hand side, loosen numbered bolts
(2-12) in 2/2 turn increments (Figure 162). Start
with the highest number first. Remove al bolts.

7. Turn the crankcase over with the right-hand side
facing up.
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8. Carefully tap around the perimeter of the crank-
case with aplastic mallet (do not use a metal ham-
mer) to help separate the 2 case halves. Separate the
case halves by pulling the right-hand crankcase up
and off the left-hand case half.

9. After separating the crankcase halves, the trans-
mission and crankshaft assemblies should stay with
theleft-hand crankcase. Check the right-hand crank-
case to make sure no transmission shims are stuck
to the bearings. If found, reinstall them immediately
in their origina positions.

10. Remove the 2 small dowel pins and the large
O-ring and dowe pin from case halves.

11. Remove the transmission, shift forks and shift
drum assemblies from the left-hand crankcase half
as described in Chapter Five in this section of the
manual.

12. Remove the crankshaft assembly as described in
this chapter.

I nspection

1. Remove the screws (Figure 163) and remove the
oil baffle plate from the right-hand case half.

2. Thoroughly clean the inside and outside of both
crankcase halves with cleaning solvent. Dry with
compressed air. Make sure there is no solvent resi-
due left inthe cases as it will contaminate the engine
oil. Lubricate the bearings with oil to prevent rust
formation.

3. Make sure dl oil passages are clean; blow them
out with compressed air.

4. Check the crankcases for cracks or other damage.
Inspect the mating surfaces of both halves. They
must be free of gouges, burrs or any damage that
could cause an ail lesk.
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5. Make sure the crankcase studs are not bent and
thethreads arein good condition. Make surethey are
screwed into the crankcase tightly.

6. Inspect the crankcase bearings as described in this
chapter.

7. Ingtal the oil baffle and the screws (Figure 163).
Tighten the screws securely.

Crankcase Bearings
I nspection/Replacement

1. After cleaning the crankcase halves in cleaning

solvent and drying with compressed air, [ubricatethe
bearings with engine ail.

LEFT CASE
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2. Rotate thetransmission and bearing inner race and
check for play or roughness. Refer to Figure 164 and
Figure 165. Replace thebearing if itisnoisy or if it
does not spin smoothly.

3. Rotate the middle gear shaft bearing inner race
(Figure 166) and check for play or roughness. Re-
place the bearing if it is noisy or if it does not spin
smoothly.

4. To remove crankcase bearings, perform the fol-
lowing:

a. Heat the crankcaseto approximately 205-257°
F (95-125° C) in an oven or on ahot plate. Do
not attempt bearing remova by heating the
crankcases with a torch as this type of local-
ized heating may warp the cases.

b. Wearing apair of work gloves for protection,
remove the case from the oven and place it on
wood blocks for support. Drive out the bear-
ing with a suitable size drift placed on the
outside bearing race. A large socket works
well for bearing removal.

NOTE
The main bearings are installed in a
steel sleeve that ispart ofthe crankcase
(Figurel67). Special toolsarerequired
to remove and install these bearing and
should be entrusted to a Yamaha dealer

5. Inspect the crankshaft main bearings (Figur e 168)
for wear (bluish tint) or damage. Replace if neces-
say.

6. Before installing new bearings, clean the bearing
housing and oil passages with solvent. Dry thor-
oughly with compressed air.

7. Install new crankcase bearings by reversing the
removal steps, while noting the following:
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a Ingalation of the bearings is made easier by
firgt placing the bearings in a freezer for ap-
proximately 30 minutes. Then reheat the
crankcase half and install the bearing by driv-
ing it squarely into position. If the bearing
cocks in its bore, remove it and reinstall. It
may be necessary to refreeze the bearing and
rehest the case half.

b. Lubricate the bearing races with clean engine
oil after installation.

Assembly

1. Prior to installation of al parts, coat al partswith
assembly ail or engine ail.

2. Install the crankshaft as described in this chapter.
Make sure the connecting rods are positioned cor-
rectly within the piston opening (Figure 169).

3. Place the left-hand crankcase on wood blocks.

4. Ingtall the shift drum, shift forks and transmission
assemblies (Figure 170) as described in Chapter
Fivein this section of the manual.

5. Correctly align the gearshift drum so the shift cam
ramps align with the reliefs in the right-hand crank-
case. Thisisnecessary so the drum can pass through
the crankcasein Step 11.

6. Instal the large O-ring and dowe pin (Figure
171) and the 2 small dowel pins (Figure 172) into
the left-hand case hdlf.

7. Apply ail to thetransmission shafts and crankshaft
bearing surfaces.

8. Clean the crankcase mating surfaces of both
halves with aerosol electrical contact cleaner.

9. Make sure the case hdf sealing surfaces are per-
fectly clean and dry.

NOTE
Always use the correct type of gasket
sealer—avoid thick and hard-setting
materials.

10. Apply alight coat of Yamabond No. 4 liquid
gasket seder, or equivalent, to the sealing surfaces
of the left-hand hdf. Make the coating as thin as
possible.

11. Aligntheright-hand crankcase bearings with the
left-hand assembly. Join both halves and tap together
lightly with a plastic mallet—do not use a meta
hammer as it will damage the cases (Figure 173).
12. Ingtdl dl bolts in both crankcase halves and
tighten in two stagesto afind torquelisted in Table
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2 Tighten bolts in the correct sequence starting with
the lowest number first (Figure 162)

13 Install all engine assemblies that were removed
14 Install the engine as described in this chapter

CRANKSHAFT AND
CONNECTI NG RCDS

Removal/lnstallation

1 Split the crankcase as described in this chapter
2 Remove the crankshaft assembly (Figure 174)
from the left-hand crankcase half

3 Remove the connecting rod cap bolt nuts (A,
Figure 175) and separate the rods from the crank-
shaft

4 Mark eachrod and cap (Figure 176) asaset Also

mark them with a "F" (front) and "R" (rear) to

indicate from what cylinder they were removed

5 Mark each rod cap and bearing insert so that they

can bereinstalled in their original position

6 Install by reversing these removal steps while

noting the following

a Install thebearing insertsinto each connecting

rod and cap Make sure they are locked in
place correctly

CAUTION
Ifthe old bearings are reused, be sure
they areinstalledin their exact original
positions

b Lubricate the bearings and crankpins with as-
sembly oil andinstall therods so that the letter
"Y" (B, Figure 175) on each rod faces the
tapered end of the crankshaft Apply molyb-
denum disulfide grease to the threads of the
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connecting rod bolts. Install the caps and
tighten the cap nuts evenly, in a couple of
steps, to the torque specification listed in Ta-
ble2.

CAUTION

On thefinal tightening sequence, if a
torque of 22ft.-1b. (32 N>m) isreached,
do not stop tightening until the final
torque value is achieved. If the tighten-
ing is interrupted between 22-25 ft.-1b.
(32-36 N.m), loosen the nut to less than
22 ft.-lb. (32 N.m) and tighten to the
final torgue value in one step.

1. Position the crankshaft with the tapered end going
into the left-hand crankcase (Figure 177) and install
the crankshaft in the left-hand crankcase bearing.
When ingtalling the crankshaft, align the front and
rear connecting rods with their respective cylinder
position (Figure 169). Continue to check this adign-
ment until the crankshaft is completely installed.

Connecting Rod Inspection

1. Check eachrod for obvious damage such ascracks
and burns.
2. Check the piston pin bushing (Figure 178) for
wear or scoring.

3. Take the rods to a machine shop and have them
checked for twisting and bending.

4. Examine the bearing inserts (Figure 179) for
wear, scoring or burning. They are reusable if in
good condition. Make a note of the bearing size (if
any) stamped on the back of the insert if the bearing
is to be discarded; aprevious owner may have used
undersize bearings.

5. Remove the connecting rod bearing bolts (Figure
180) and check them for cracks or twisting. Replace
any bolts as required and as a set.

6. Check bearing clearance as described in this chap-
ter.

Connecting Rod Bearing
and Oil Clearance M easur ement

CAUTION
If the old bearings are to be reused, be
surethattheyareinstalledin their exact
original locations.
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1. Wipe bearing inserts and crankpins clean. Install
bearing inserts in rod and cap (Figure 181).

2. Place a piece of Plastigage on one crankpin par-
alel to the crankshaft.

3. Ingtall rod, cap and nuts, then tighten the nuts to
25 ft.-1b. (36 N.m).

CAUTION
Do not rotate crankshaft while Plasti-
gage isinplace.

4. Remove nuts and therod cap.

5. Measure width of flattened Plastigage according
to the manufacturer's instructions (Figure 182).
Measure at both ends of the strip. A difference of
0.001 in. (0.025 mm) or more indicates a tapered
crankpin; the crankshaft must be reground or re-
placed. Use amicrometer and measure the crankpin
OD (Figure 183) to get an exact journal dimension.
6. If the crankpin taper is within tolerance, measure
the bearing clearance with the same strip of Plasti-
gage. Correct bearing clearanceis specifiedin Table
1. Remove Plastigage strips.

7. If the bearing clearance is greater than specified,
use the following steps for new bearing selection.
8. The connecting rods and caps are marked with a
No. 4 or No. 5.

9. The crankshaft is marked on the left-hand coun-
terbalancer with a set of 2 numbers (Figure 184).
The numbers relate to the crankshaft connecting rod
journals, reading from left to right.

10. To select the proper bearing insert number, sub-
tract the crankshaft connecting rod journal number
(Step 9) from the connecting rod and cap number
(Step 8). For example, if the connecting rod and cap
number is 4 and the crankshaft connecting rodjour-
na is2,4 - 2 =2. The new bearing insert should be
coded 2.
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11. After new bearings have been installed, recheck
clearance with Plastigage. If the clearance is out of
specifications, either the connecting rod or the
crankshaft is worn beyond the service limit. Refer
the engine to a dealer or quaified specialist.

Connecting Rod Side
Clearance M easur ement

1. With both connecting rods attached to the crank-
shaft, insert aflat feeler gauge between the counter-
weight and the connecting rod big end (Figure 185).

2. The specified side clearanceis listed in Table 1.

3. If the clearance is out of specification, either the
connecting rod or the crankshaft is worn beyond the
service limit. Refer the engineto adealer or qualified

specidlist.

Crankshaft Inspection

1. Clean crankshaft thoroughly with solvent. Clean
oil holes with rifle cleaning brushes; flush thor-
oughly and dry with compressed air. Lightly oil all
oil journal surfaces immediately to prevent rust.

2. If the surface on all journals is satisfactory, take
the crankshaft to your dealer or local machine shop.
They can check out-of-roundness, taper and wear on
the journals. They can aso check crankshaft aign-
ment and inspect for cracks. Check against measure-
ments given in Table 1.

3. Inspect the cam chain sprockets at each end. Refer
to Figure 186 and Figure 187. If they are worn or
damaged, the crankshaft will have to be replaced.
Also inspect the condition of both chains; replace if

necessary.

Crankshaft Bearing and
Oil Clearance Measurement

1. Wipebearing insertsin the crankcaseandthemain
bearing journals clean.

2. Use amicrometer and measure the main journal
OD (Figure 188) at two places. Write these dimen-
sions down.

3. Use abore gauge and measure the main journal
insert ID (Figure 189) at two places. Write these
dimensions down.
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4. To select the proper bearing insert number, sub-
tract the crankshaft OD (Step 2) from the main
journal insert ID (Step 3).

5. The oil clearance specification is listed in Table
1. If the clearance is out of specifications, either the
crankshaft or the bearing insert is worn beyond the
servicelimit. Refer theengineto adealer or qualified

specialist.

MIDDLE DRIVE GEAR

Removal/l nstallation

1. Remove the bolts securing the middle drive gear
cover (Figure 190) and remove the cover and O-ring
gasket.

2. Remove the engine from the frame as described
in this chapter.

3. Removethe bolts (Figure 191) securing the mid-
dle driven gear bearing housing.

4. Remove the bearing housing and shims from the
crankcase. Note the location and number of shims
(Figure 192). They must bereinstalled in the same
location.

5. Separate the crankcase as described in this chap-
ter. Do not remove the transmission shaft assem-
blies.

6. Unstake the nut securing the middle drive gear.
7. Remove the first gear (Figure 193) from the
transmission drive shaft.

8. Install the " Grabbit," or equivalent onto thetrans-
mission drive shaft forth gear (Figure 194) this will
keep the transmission shaft from rotating while loos-
ening the middle drive gear nut.

9. Loosen, then removethe middledrive gear nut (A,
Figure 195).
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10. Remove the middle drive gear (B, Figure 195)
and if necessary, remove the transmission drive shaft
as described in Chapter Five.

11. Inspect the components as described in this
chapter.

12. Install by reversing these removal steps while
noting the following:

a. Be sure to ingtall the same number of shims
andin the same|ocation (Figur e 192) as noted
during removal.

b. Usethe sametool set-up used during removal
(Figure 196) to keep the transmission shaft
from rotating while tightening the middle
drive gear nut. Tightenthedrive gear nut tothe
torque specification in Table 2.

c. Stake the nut securing the middle drive gear.

d. Tighten the middle driven gear bearing hous-
ing bolts to the torque specification in Table
2.

e. Make sure the O-ring seal (Figure 197) isin
place on the middle drive gear cover. Install
the cover and tighten the screws securely.
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I nspection

Specia tools are required to disassemble the
driven shaft assembly. Refer this type of work to a
Yamaha dealer or competent machine shop.

1. Inspect for chipped or missing teeth on themiddle
drive (Figure 198) and the driven gear (A, Figure
199). If either gear is damaged, both the drive and
driven gears must be replaced as a set.

2. Inspect the drive gear inner splines (Figure 200)
for wear or damage. |f damaged, both the drive and
driven gears must be replaced as a set.

3. Inspect the spring (B, Figur e 199) for wear, cracks
or damage and replace if necessary.

4. Inspect the O-ring sed (Figure 201) for deterio-
ration or hardness. Replace if necessary.

5. Move the universal joint (Figure 202) back and
forth and pull in and out on it. Check for looseness
or stiffness, replace if necessary.

6. Inspect the universal joint inner splines (Figure
203) for wear or damage. If the splines are damaged,
also check the outer splines on the drive shaft for
damage. Replace the universal joint if necessary.

STARTER CLUTCH AND
REDUCTION GEARS

Removal/l nstallation

1. Remove the dternator rotor (Figure 156) as de-
scribed in Chapter Seven in this section of the man-
ual.

2. Remove the Woodruff key (Figure 204) from the
crankshaft.

3. Removethe starter idler gear No. 1 (Figure 205)
and shaft (Figure 206).

4, Slide the idler gear No. 2 (Figure 207) from the
crankshaft.
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5. If necessary, remove the Allen bolts (Figure 208)
securmg the starter clutch assembly to the backside
of the dternator rotor and remove the assembly.
6. Inspect the components as described in this chap-
ter.
7. Install by reversing these removal steps while
noting the following:.
a Ifremoved, apply red Loctite (No. 271) to the
bolts prior to installation.
b. Install thebolts and tighten to the specification
in Table2.

I nspection

1. Inspect for chipped or missing teeth on the starter
idler gear No. 2 (Figure 209) and on the starter idler
gear No. 1 (A, Figure 210). Replace either gear if
necessary.

2. Inspectthe starter idler No. 1 shaft (B, Figure210)
for wear or cvmage. Replace if necessary.

3. Inspect thr area (Figure 211) inthe idler gear No.
2 whereit rides on the crankshaft for wear or galling.
Replace the gear if any damage is evident.

4. Inspect the roller riding surface of the starter idler
gear No. 2 for wear or abrasion. Replace the gear if
any damage is evident.

5. Checktherollers (Figure 212) inthe starter clutch
for uneven or excessive wear. Replace as a st if any
arebad. If damaged, removetherollers, springs and
plungers.

BREAK-IN

Following cylinder servicing (boring, honing,
new rings, etc.) and mgor lower end work, the
engine should be broken injust asif it werenew. The
performance and service life of the engine depends
greatly on a careful and sensible break-in. For the
first 500 miles, no more than one-third throttle
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should be used and speed should be varied as much
as possible within the one-third throttle limit. Pro-
longed, steady running at one speed, no matter how
moderate, isto be avoided, as is hard acceleration.

Following the 500-mile service, increasingly
more throttle can be used but full throttle should not
be used until the motorcycle has covered at least
1,000 miles and then it should be limited to short
bursts until 1,500 miles have been logged.

The mono-grade oils recommended for break-in
and normal use provide a superior bedding pattern
for rings and cylinders than do multi-grade oils. As
aresult, piston ring and cylinder borelife are greatly
increased. During this period, oil consumption will
be higher than normal. It is therefore important to
frequently check and correct the oil level. Atnotime,
during break-in or later, should the oil level be
alowedto drop below the bottom line on the inspec-
tion window; if the ail level is low, the oil will
become overheated resulting in insufficient lubrica-
tion and increased wear. -

500-Mile Service

It isessential that the oil and filter be changed after
the first 500 miles. In addition, it is a good ideato
changethe oil andfilter at the completion of break-in
(about 1,500 miles) to ensure that al of the particles
produced during break-in are removed from the
lubrication system. The small added expense may be
considered a smart investment that will pay off in
increased engine life.

Table 1 ENGINE SPECIFICATIONS
Specifications Wear limit
Item in. (mm) in. (mm)
General
Type 4-stroke, air-cooled, V-twin

Number of cylinders
Bore and stroke
Displacement
Compression ratio
Cylinders
Cylinder liner
Warp limit
Bore
Taper
Out-of-round
Cylinders
Piston/cylinder clearance

2

2.992 x 2.323in. (76 ><59 mm)
32.64 cu. in. (535 cc)

9:1

Aluminum alloy with cast iron liners
0.0012 (0.03)
2.991-2.993(75.98-76.02)

— 0.002 (0.05)
— 0.002 (0.05)
0.0014-0.0022 0.004 in.
(0.035-0.055) 0.1)

(continued)
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Table 1 ENGINE SPECIFICATIONS (continued)
Specifications Wear limit
Item in. (mm) in. (mm)
Pistons
Diameter 2.989-2.991 —
(75.92-75.97)
Measuring point 0.14(3.5) —
Piston rings
Number per piston
Compression 2 —
Oil control 1 —
Ring end gap
Top 0.012-0.018 0.028
(0.30-0.45) (0.7)
Top and second 0.012-0.018 0.031
(0.30-0.45) (0.8)
Oil (side rail) 0.008-0.031 —
(0.2-0.8)
Ring side clearance
Top 0.001-0.003 0.005
(0.03-0.07) (0.12)
Second 0.0008-0.0024 0.005
(0.02-0.06) (0.12)
Crankshaft
Runout — 0.0012
(0.03)
Oil clearance 0.0008-0.0020 —

Connecting rod
Side clearance

Oil clearance
Camshaft

Runout

Oil clearance

Lobe height
Intake

Exhaust

Lobe width
Intake

Exhaust
Cam cap inside diameter
Camshatft outside diameter

Rocker arms and shafts
Shaft clearance

Rocker arm inside diameter
Rocker arm shaft diameter
Valves

Valve stem outer diameter
Intake

(0.020-0.052)

0.011-0.017
(0.27-0.42)
0.001-0.002
(0.026-0.050)

0.0008-0.0024
(0.020-0.061)

1.564(39.73)

1.566(39.77)

1.269(32.22)
1.272(32.30)

1.102-1.103
(28.00-28.02)
1.100-1.102

(27.96-27.98)

0.0004-0.0015
(0.009-0.038)
0.5512-0.5519
(14.000-14.018)
0.5504-0.5508
(13.980-13.991)

0.274-0.275
(6.960-6.990)

0.0012(0.03)

1.560
(39.63)
1.562

(39.67)

1.229
(31.22)
1.232

(31.30)

0.0032
(0.08)
0.5543
(14.078)
0.5492
(13.950)

0.273
(6.930) (continued)
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Specifications Wear limit
Item in. (mm) in. (mm)
Valve clearance outer diameter
Exhaust 0.273-0.274 0.272
(6.930-6.960) (6.910)
Valve guide inner diameter
Intake and exhaust 0.275-0.276 0.278
(7.0-7.012) (7.05)
Stem-to-guide clearance
Intake 0.0004-0.0015 0.0031
(0.010-0.037) (0.08)
Exhaust 0.0010-0.0020 0.0039
(0.025-0.052) (0.10)
Valve seat width intake & exhaust 0.04-0.05(1.0-1.2) 0.055(1.4)

Valve face width intake & exhaust
Valve stem runout maximum
Margin thickness intake & exhaust
Head diameter

0.09 (2.3)

0.04-0.06(1.0-1.4)

0.0012(0.03)
0.028 (0.7)

Intake 1.453-1.461 —
(36.9-37.1)
Exhaust 1.256-1.264 —
(31.9-32.1)
Valve springs
Outer free length
Intake & exhaust 1.717(43.6) —
Inner free length intake & exhaust 1.571 (39.9) —

Tilt limit intake & exhaust
Oil pump
Tip clearance

0.0-0.005(0.0-0.12)

2.5°/0.067(1.7)

0.007(0.17)

Side clearance 0.001-0.003(0.03-0.08) 0.003 (0.08)

Table 2 ENGINE TIGHTENING TORQUES

iiem ft.-1b. N*m
Engine mounting hardware

Rear upper bolt 40 55

Front upper bolts 40 55

Rear lower through bolt 40 55

Bracket-to-front cylinder head 40 55
Camshaft bushing holder bolts 14 20
Cylinder head bolts and nuts

Side bolt 14 20

8 mm nut 14 20

10 mm nut 25 35
Cylinder bolt 7.2 10
Camshaft sprocket bolt 40 55
Camshaft chain tensioner

Mounting bolts 8.7 12

Center bolt 14 20
Camshatft drive chain damper

mounting bolts 7.2 10
Oil pump mounting bolts 5.1 7
Primary drive gear

Locknut 50 70

Bearing housing bolts 18 25
Middle drive gear nut 85 120
Starter clutch bearing bolts 14 20
Crankcase bolts

6 mm 7.2 10

8 mm 17 24

Connecting rod nuts 25 36
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CLUTCH AND TRANSMISS ON

CLUTCH

The clutch on the Yamaha XV535 is a wet multi-
plate type which operates immersed in the engine
oil.

All clutch parts can be removed with the engine
in the frame. Refer to Table 1 for dl clutch specifi-
cationsand Table 2for al tightening torques. Tables
1 and 2 are found at the end of the chapter.

NOTE
This chapter covers all procedures
unigue to the X535 Virago V-twins. If
a specific procedure is not included in
thischapter, refer to Chapter Fiveinthe
front of this manual for service proce-
dures.

Removal

Refer to Figure 1 for this procedure.

Portions of this procedure are shown with the
engine remove and partially disassembled. It is not
necessary to do so for clutch removal.

1. Place the bike on the sidestand.

2. Draintheengine ail as described in Chapter Three
in this section of the manual.

3. Atthehand lever, dide back the clutchlever shield
(Figure 2).

4. Loosen the clutch cablelocknut (A, Figure 3) and
rotate the adjuster (B, Figure 3) to alow maximum
dack in the cable.

5. At the clutch cable lower adjuster, loosen the
locknuts (A, Figure 4) and rotate the adjuster (B,
Figure 4) to allow maximum dlack in the cable.
Disconnect the clutch cable from the actuating lever.

6. Remove the following from the right-hand side.
a. Right-hand footpeg assembly (Figure 5).

b. Rear brake pedal and engine guard assembly
(Figure6).
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@ CLUTCH

5 12

LBolt 8. Pushrod No. 1 15. Clutch plate No. 1

2. Spring 9. Steel ball 16. Spring

3. Locknut 10. Clutch nut 17. Spring seat

4. Washer 11. Lockwasher 18. Clutch boss

5. Pressure plate 12. Clutch disc 19. Splined thrust washer
6. Push plate 13. Friction disc 20. Clutch housing

7. O-ring 14. Clutch boss ring 21. Pushrod No. 2
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7. Remove the bolts securing the right-hand crank-
case cover (Figure 7) and remove the cover and
gasket. Don't lose the dowel pins.

8. Removethecirclip (A, Figure 8) and removethe
oil pump drive gear (B, Figure 8).

9. Remove the 5 pressure plate screws (Figure 9)
and springs (Figure 10).

10. Remove the pressure plate (Figure 11).

11. Remove the clutch plates and friction disc (A,
Figure 12) and keep them in order.

12. Use a magnetic tool and remove the steel ball
from the center of the transmission shaft (B, Figure
12).

13. Straighten out thelocking tab (A, Figure 13) on
the clutch nut lockwasher.

NOTE
To keep theclutch housing fromturning,
usethe "Grabbit" or Yamaha Universal
Clutch Holder special tool (part No
YM-91042) on the clutch boss SeeFig-
urel14

14. Loosen, then remove the clutch nut (B, Figure
13) and the lockwasher (Figure 15). Discard the
lockwasher as a new one must be installed during
assembly.

15. Remove the clutch boss (Figure 16).

16 Remove the thrust plate (Figure 17) and clutch
housing (Figure 18).

17. Removethe long pushrod No. 2 from the center
of the transmission shaft.

Inspection

1. Cleanall clutchpartsinapetroleum-based solvent
such as kerosene and thoroughly dry with com-
pressed a'
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2. Measure the free length of each clutch spring as
showninFigure 19. Replace any springsthat aretoo
short (Table 1).

3. Measure the thickness of each friction disc (Fig-
ure 20) at severd places around the disc as shown
inFigure21. SeeTable 1 for specifications. Replace
al friction discs if any oneis found too thin. Do not
replaceonly 1 or 2 discs.

4. Check the clutch metal plates for warpage as
showninFigure22. If any plateis warped morethan
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specified (Table 1), replace the entire set of plates.
Do not replace only 1 or 2 plates.

5. Check the gear teeth on the clutch housing (Fig-
ure 23). Replace if necessary.

6. Inspect the pressure plate (Figur e 24) for signs of
wear or damage; replace if necessary.

7. Inspect the fingers on the clutch housing (Figure
25) and the clutch boss (Figure 26) for cracks or
gdling in the grooves where the clutch friction disc
tabs dide (Figure 27). They must be smooth for
chatter-free clutch operation.

8. Inspect the inner splines (Figure 28) in the clutch
boss assembly. If damage is only a slight amount,
remove any small burrswith afinecut file; if damage
is severe, replace the clutch boss.

NOTE

The clutch boss is a sub-assembly with
abuilt-indamper locatedinside the first
clutch plate A large wire clip (Figure
29) holds the assembly together. Do not
disassemble this unit unless there was
severe clutch chatter prior to disassem
bly.
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9. Ingpect the long push rod No. 2 (Figure 30) by
rolling it on aflat surface, such as apiece of glass.
Any clicking noise detected indicates that therod is
bent and should be replaced.

10. Inspect the clutch nut and sphned thrust washer
(Figure 31) for wear or damage. Replace as neces-
sary.

11. Inspect the end of the pushrod No. 1 (A, Figure
32) for wear or damage. If damaged, perform the
following:

a. Remove the nut and washer (Figure 33) and
remove the pushrod No. 1 and the push plate
from the pressure plate.

b. Inspect the O-ring seal (B, Figure 32) on the
No. 1 pushrod and replace if necessary.

c¢. Reinstall thepushrodNo. 1 and push plateinto
the backside of the pressure plate.

d. Install the washer and nut. Do not tighten the
nut at thistime as it must be adjusted after the
clutch assembly is installed in the crankcase.

Installation

1. Coat &l parts with clean engine ail.
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NOTE
While installing the clutch housing,
dightly rotate it back andforth until the
gears mesh properly. Push it on until it
bottoms out.

2. Ingtall the clutch housing (Figur e 18). Make sure
it meshes properly with the primary drive gear.

3. Install the splined thrust washer (Figure 17).

4. Install the clutch boss (Figure 16).

5. Ingtall the new lockwasher (Figure 15). Make
sure the locking tabs on the lockwasher are inserted
into the dots in the pressure plate.

6. Position the clutch nut with the recessed side
(Figure 34) going on first. Install the clutch nut (B,
Figure 13) and tighten to specification (Table 2)
using a torque wrench and holding tool to keep the
clutch hub from turning. SeeFigure 14. Bend upthe
lockwasher (A, Figure 13) against one side of the
nut.

7. Ingtal the long push rod (Figure 35) into the
center of the transmission shaft.

8. Ingtall the stedl ball (Figure 36) into the center of
the transmission shaft.

NOTE

On models so equipped, position the

o e e friction discs so the double notches (A,

S== Figure 37) align with the embossed

| marks on the clutch housing (B, Figure

37). Ifthe clutch housing is not marked,

A align all friction disc double notches.
Q : — | 9 Firstinstall afriction disc (Figure 38) and then a
Y clutch plate (Figure 39). Continue to instal the
?‘g\__f\.—-’j'g/ friction discs and clutch plates until al are installed.
@ The last item installed is a friction disc (A, Figure
12).
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10 Make sure dl friction discs are aigned as shown
in Figure 40

11 Ingtal the pressure plate (Figure 11)

12 Instal the springs (Figure 10) and bolts (Figure
9) and tighten in a criss-cross pattern to specifica-
tions (Table 2)

NOTE
The clutch mechanismfreeplay must be
adjusted after the clutch assembly has
been disassembled even if the No 1
push rod assembly was not disassem-
bled

13 Adjust the clutch mechanism free play as de-
scribed in this chapter
14 Make sure the clutch cover dowel pins (A, Fig-
ure 41) are in place and mstall a new clutch cover
gasket (B, Figure 41)
15 Ingtal the clutch cover (Figure 7) and tighten
the cover screws securely
16 Install the following onto the right-hand side

a Rear brake pedal and engine guard assembly

(Figure 6)

b Right-hand footpeg assembly (Figure 5)
17 Adjust the clutch as described in Chapter Three
in this section of the manual
18 REefill the crankcase with the recommended type
and quantity of engine oil, refer to Chapter Three in
this section of the manual

Clutch Mechanism Free Play Adjustment

This adjustment is necessary if there is insuffi-
cient freegplay in the clutch cable or if the clutch
assembly has been disassembled
1 If the clutch has not been disassembled, perform
Steps 1-7 Clutch Removal in this chapter
2 Loosenthepushrod No 1 locknut (A, Figure42)
3 Push the clutch actuating lever (A, Figure 43) on
the crankcase cover toward the front of the engine
until it stops
4 Withthe clutch actuating lever inthis position, use
a screwdriver to turn the pushrod No 1 (B, Figure
42) in ether direction until the mark on the lever is
aligned with the match mark on the crankcase cover
(B, Figure 43)

5 Holdthe pushrod No 1 inthisposition and tighten
the locknut securely

6 Repeat Step 3 to ensure correct alignment, read-
just if necessary
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7 Install dl items removed

8. Adjust the clutch as described in Chapter Threein
this section of the manual.

CLUTCH CABLE

Replacement

In time, the cable will stretch to the point where it
is no longer useful and will have to be replaced
1 Placethe bike on the sidestand.
2 Remove the seat(s)
3A On 1987-1989 US models and 1988 UK
models, remove the rear bolt and front bolt on each
side securing the frame top cover and remove the
cover (Figure 44)
3B On 1990-on US models and 1989-on UK
models, remove the sub-fuel tank as described in
Chapter Six in this section of the manual
4. Atthehand lever, dlide back the clutch lever shield
(Figure 45)
5 Loosen the clutch cable locknut (A, Figure 46)
and rotate the adjuster (B, Figure 46) to allow maxi-
mum dack m the cable.
6 At the clutch cable lower adjuster, loosen the
locknuts and rotate the adjuster (A, Figure 47) to
allow maximum dack in the cable
7 Disconnect the clutch cable from the clutch actu-
ating lever (B, Figure 47) Then pull the cable out
of the lever.

NOTE
Prior to removing the cable, make a
drawing of the cable routing through
theframe It is very easy toforget how
it was, once it has been removed Re-
place it exactly as it was, avoiding any
sharp turns

8. Carefully removethe cable from the frame clamps
and replace with anew one. Make sure the cable fits
into the cable clamp on the left-hand side of the
frame (Figure 48) and upper fork bridge (Figure
49)

9. Adjust the clutch as described in Chapter Threein
this section of the manual.

SHIFT MECHANISM
Refer to Figure 50 for this procedure.
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1. E<clip 10. Spring =
2. E-clip 11. Oil seal (
3. Shift shaft 12. Shift arm («(((((Q
4. Return spring 13. Bolt
5. Spring 14. Nut 16
6. Stopper stud 15. Shift rod
7. Lockwasher 16. Cover

8. Washer 17. Shift pedal

9. Stopper lever 18. Dust cover
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Removal/l nspection/I nstallation

Portions of this procedure are shown with the
engine remove and partially disassembled. It is not
necessary to do so for shift mechanism removal and
installation.

1. Draintheengine oil as describedin Chapter Three
in this section of the manual.

2. Remove the bolt (Figure 51) securing the shift
lever arm and dlide it off the shift shaft.

3. Remove the left-hand foot peg (A, Figure52).
4. Remove the left-hand footrest bar (B, Figure 52).
5. Atthehandlever, dide back the clutch lever shield
(Figure 45).

6. Loosen the locknut (A, Figure 46) and rotate the
adjuster (B, Figure 46) to allow maximum dack in
the cable.

7. At the clutch cable lower adjugter, loosen the
locknuts and rotate the adjuster (A, Figure 47) to
alow maximum dack in the cable.

8. Disconnect the clutch cable from the clutch actu-
ating lever (B, Figure 47). Then pull the cable out
of the lever.

9. Draintheengineoil as describedin Chapter Three
in this section of the manual.

10. Remove the bolts securing the left-hand crank-
case cover (Figure 53) and remove the cover and
gasket. Don't lose the dowel pins.

11. Remove the clutch assembly as described in this
chapter.

12. Ontheleft-hand side, removethe E-clip (Figure
54) and washer (Figure 55) from the shift shaft
assembly.

13. Ontheright-hand side, disengage the shift lever
(Figure56) I'mm ilk* dliili ilium and removeihc shilt
shall asscmblv | nun Ihc cmnkdiiM™. Figure 57).

i
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14 Examine the shift shaft spindle assembly for
damage Refer to Figure 58 and Figure 59 If the
shaft is bent or damaged in any way, it must be
replaced

15 If necessary, remove the washer (A, Figure 60),
spring (B, Figure 60) and dide the stopper lever
assembly (C, Figure 60) off the shaft

16 On the left-hand side, insert the end of the shift
shaft spindle into the engine crankcase opening
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17. Push the ghift am down and install the shift
mechanism al the way. Figure 61 and Figure 62
shows the installed assembly.

18. Reverse Steps 2-12 to complete installation.
Refill the engine with the correct type and quantity
of ail as described in Chapter Three in this section
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TRANSMISSION

The crankcase must be disassembled to gain ac-
cess to the transmission components.

Removal/l nstallation

of the manual.

Refer to Figure 63 for this procedure.

TRANSMISSION

10

13

©CONOUAWN PR

. Ball bearing
. Drive axle 1st gear
. Drive axle 4th gear

Circlip

. Splined washer

. Drive axle 3rd gear
. Drive axle 5th gear
. Drive axle 2nd gear
. Drive axle

. Main shaft/1st gear
11.
12.

Main shaft 4th gear
Main shaft 3rd gear

. Main shaft 5th gear
14.

Main shaft 2nd gear
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1. Separate the crankcase as described in Chapter
Four in this section of this manual.

2. Remove the middle driven gear assembly as de-
scribed in Chapter Four.

3. Withdraw the shift fork shafts and shift forks from
both transmission shafts as described in this chapter.
4. Removethe shift drum (Figure 64).

5. Remove the main shaft (A, Figure 65) and drive
axle (B, Figure 65) assemblies from the crankcase
as an assembly.

6. Inspect the transmission assembly as described in
this chapter.

NOTE
Prior toinstalling any components, coat
all bearing surfaces with assembly oil.

7. Properly mesh both transmission assemblies to-
gether in their proper relation to each other (Figure
66) and install them into the crankcase. Make sure
both shafts completely bottom out in the crankcase.
If necessary, tap on the end of the shafts with a
soft-faced mallet.

8. Install the shift drum (Figure 64).

9. Ingtall the shift forks and shafts into both trans-
mission shafts as described in this chapter.

10. Install the middle driven gear assembly as de-
scribed in Chapter Four inthis section of the manual.
11. Assemble the crankcase assembly as described
in Chapter Four in this section of the manual.

Main Shaft Disassembly/Assembly

Disassembly and assembly of the main shaft re-
quires the use of ahydraulic press and an insert.
Refer to Figure 63 for this procedure.

NOTE
When disassembling the main shaft as-
sembly, place all parts in a container,
such as an egg carton (Figure 67), to
prevent mixing up the gear alignment

1. Prior to disassembling the main shaft, use aVer-
nier caliper and measure the overall length of the
gear set (Figure 68) and write this number down.
Also measure the clearance between the second and
fifth gears (Figure 69) and write this number down.
These numbers are to be used during assembly to
make sure the sheft is assembled to the correct
clearance and overall length.
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2. Install aninsert (A, Figure70) below thefifth gear
and install the main shaft assembly in the hydraulic
press.

3. Whileholding onto themain shaft assembly, press
the second gear (B, Figure 70) off the shaft.

4. Release hydraulic pressure and remove the shaft
and insert assembly from the press.

5. Remove the second gear, fifth gear and the insert.
6. Removethe third gear.

7. Remove the circlip, splined washer and dide off
the fourth gear.

8. Ingpect the main shaft assembly as described in
R this section.

i

i NOTE

Prior to installing any components,
coat all bearing surfaceswith assembly
oil.

9. Install the fourth gear (A, Figure 71).

10. Install the splined washer (B, Figure 71) and
circlip (C, Figure 71). Make surethecirclip is seated
correctly in the main shaft groove.

11. Install the third gear (Figure 72).

12. Ingtall the fifth gear (Figure 73).
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13. Apply a light coat of molybdenum disulfide
grease to the main shaft and to the inner surface of
the second gear. Thiswill aid in pressing the second
gear onto the shaft.

14. Install the second gear (Figure 74) onto the end
of the shaft as far as it will go.

15. Ingtall the main shaft assembly in the hydraulic
press (Figure 75).

16. Install a piece of pipe or socket on top of the
second gear (Figure 76). The inner diameter of the
pipe or socket must be large enough for the end of
the main shaft to pass into it without touching.

17. While holding onto the main shaft assembly, start
pressing the second gear onto the shaft.

18. Refer to the clearance measured in Step 1 and
place the correct thickness flat feder gauge between
the second and fifth gears (Figure 77).

NOTE

At the beginning the second gear will
press smoothly onto the main shaft and
then will usually "jump" several times
making a loud cracking noise. This is
normal, but when the gear doesjump it
moves rapidly and will close the clear-
ance between the 2 gears very rapidly.
Apply hydraulic pressure slowly.

19. Continue to press the second gear onto the shaft
while holding the fedler gauge in place. Press the
gear into place until the correct clearance between
the gears is achieved as noted in Step 1. If the gear
jumps during installation and clamps onto the fedler
gauge, the second gear must be pressed back off and
then reinstalled until the correct amount of clearance
is achieved.

20. After the correct clearance is achieved, release
the hydraulic pressure and remove the shaft assem-
bly from the press.

21. Use a Vernier caliper and measure the overall
length of the gear set (Figure 68). This dimension
should be the same as noted in Step 1.

22. Refer to Figure 78 for correct placement of the
gears.

Drive Axle Disassembly/Assembly

Refer to Figure 63 for this procedure.

NOTE

When disassembling the drive axle as-
sembly, place all parts in a container,
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such as an egg carton (Figure 79), to
prevent mixing up the gear alignment.

1. Remove the drive axle first gear and forth gear.
2. Removethe circlip and splined washer.

3. Remove the drive axle third gear and fifth gear.
4. Remove the circlip and splined washer.

5. Remove the drive axle second gear.

6. Inspect the drive axle assembly as described in
this chapter.

NOTE
Prior to installing any components,
coat all bearing surfaces with assembly
oil.

7. Install the drive axle second gear (A, Figure 80).
8. Install the splined washer (B, Figure 80) and
circlip (C, Figure 80). Make sure the circlip is
properly seated in the drive axle groove.

9. Ingtall the drive axle fifth gear (Figure 81).

10. Position the drive axle third gear with the dog
receptacle sidegoing onlast andinstall the drive axle
third gear (Figure 82).

11. Install the splined washer (A, Figure 83) and
circlip (B, Figure 83). Make sure the circlip is
properly seated in the drive axle groove.

12. Ingtall the drive axle forth gear (Figure 84).

13. Install the drive axle first gear (Figure 85).

14. Refer to Figure 86 for correct placement of the
gears.

15. Properly mesh both transmission assemblies to-
gether (Figure 87) to make sure all mating gears are

properly aligned.
I nspection

1. Clean all partsin cleaning solvent and thoroughly
dry.
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2. Inspect the gearsvisually for cracks, chips, broken
teeth and burnt teeth (Figure 88). Check the dogs
(A, Figure 89) on the ends of the gears to make sure
they are not rounded off. If the lugs are rounded off,
check the shift forks as described later inthis chapter.
More than likely, one or more of the shift forks is
bent.

NOTE
Defective gears should bereplaced, and
it isa good idea to replace the mating
gear even though it may not show as
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much wear or damage. Remember that
accelerated wear to new parts is nor-
mally caused by contact from worn
parts.

3. Inspect dl free wheeling gear bearing surfaces
(Figure 90) for wear, discoloration and galling. In-
spect the mating shaft bearing surface also. If there
is any metal flaking or visual damage, replace both
parts.

4. Inspect the splines (Figure 91) on both shafts for
wear or discoloration. Check the mating gear inter-
nal splines aso (B, Figure 89). If no visual damage
is apparent, install each diding gear on itsrespective
shaft and work the gear back and forth to make sure
gear operates smoothly.

5. Check dl circlips and washers. Replace any cir-
clips that may have been damaged during operation
or removal as well as any washers that show wear.
6. If some of the transmission components were
damaged, make sure to inspect the shift drum and
shift forks as described in this chapter.

SHIFT DRUM AND FORKS

Removal/l nstallation

1. Separate the crankcase as described in Chapter
Four in this section of the manual.

2. Withdraw the rear long shift fork shaft.

3. Withdraw the front short shift fork shaft.

4, Remove al 3 shift forks from both transmission
shafts.

5. Remove the shift drum from the left-hand side
crankcase.

NOTE
When installing the shift forks, the num-
ber on each shiftfork (Figure 92) must
face toward the left-hand side crank-
case.

6. Install the shift drum (Figure 93).

7. Insert the No. 1 shift fork into the drive axle fifth
gear (A, Figure 94) then insert the No. 3 shift fork
into the drive axle forth gear (B, Figure 94).

8. Insert the No. 2 shift fork into the main shaft third
gear (Figure 95).

9. Move al shift forks into position so that their pin
seats in thelr respective shift drum groove.
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10. Insert the rear long shift fork shaft through the
No. 1 and No. 3 shift forks (A, Figure 96). Make
sure the shaft bottoms out in the crankcase.

11. Insert the front short shift fork shaft into the No.
2 shift fork (B, Figure 96). Make sure the shaft
bottoms out in the crankcase.

12. Assemble the crankcase assembly as described
in Chapter Four.

I nspection

1. Inspect each shift fork for signs of wear or crack-
ing (Figure 97). Examinethe shift forks at the points
where they contact the dider gear. This surface
should be smooth with no signs of wear or damage.
Make sure the forks dide smoothly on the shaft
(Figure 98). Make sure the shaft is not bent. This
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can be checked by removing the shift forks from the
shaft and rolling the shaft on a piece of glass. Any
clicking noise detected indicates that the shaft is
bent.

2. Check grooves in the shift drum (Figure 99) for
wear or roughness.

3. Check the ghift drum bearing (A, Figure 100).
Make sure it operates smoothly with no signs of
wear or damage.

4. Check the ramps and pin in the segment (B,
Figure 100) for wear or damage, replace if neces-
sary by removing the screw (Figur e 101) ontheend.

5. Check the cam pin followers in each shift fork.
They should fit snugly but not too tightly. Check the
end that rides in the shift drum for wear or burrs.

Replace as necessary.

Table 1 CLUTCH SPECIFICATIONS
Standard Minimum
Item in. (mm) in. (mm)
Friction plate (6 pcs) 0.114-0.122 0.102
(2.9-3.1) (2.6)
Clutch plate (5 pcs) 0.060-0.067 —
(1.1-1.7)
Warp limit — 0.008 (0.2)
Clutch spring (5)
Free length 1.56(39.5) 152 (38.5)
Pushrod No. 2 bend limit — 0.02 (0.5)
Table 2 CLUTCH TIGHTENING TORQUES
Item ft.-1b. N*m
Clutch nut 50 70
Clutch spring bolts 58 8




CHAPTER SIX

FUEL, EMISSION CONTROL
AND EXHAUST SYSTEMS

This chapter describes complete procedures for
servicing the fuel, emission control and exhaust
systems. Carburetor specifications are listed in Ta-
ble 1. Table 1 is at the end of the chapter.

NOTE
Wher e differences occur relating to the
UnitedKingdom (U.K.) modelsthey are
identified. Ifthereisno (U.K.) designa-
tion relating to a procedure, photo or
illustration it is identical to the United
Sates (U.S) models.

NOTE
This chapter covers all procedures
unique to the XV535 Virago V-twins. If
a specific procedure is not included in
this chapter, refer to Chapter Sxin the
front section of this manual for service
procedures.

CARBURETCR

Removal/l nstallation

Remove both carburetors as an assembled unit.

1. Place the motorcycle securely on the sidestand.
2. Removethe seat(s).

3A. On 1987-1989 U.S. models and 1988 U.K.
models, remove the rear bolt and front bolt on each
side securing the frame top cover and remove the
cover (Figure 1).

3B. On 1990-on U.S. models and 1989-on U.K.
models, removethe sub-fuel tank as describedin this
chapter.

4. Unhook the battery strap (A, Figure 2).

5. Disconnect the battery vent tube (B, Figure 2).
6. Pull the battery part way up out of the battery box
to gain accessto the battery cable attachment screws.
7. Disconnect the negative (-) battery cable (Figure
3) from the battery.

8. Remove the right-and left-hand frame and engine
side covers.

9A. On models equipped with the air injection sys-
tem, disconnect the hoses (A, Figure 4) from the air
injection system and remove the left-hand bracket
assembly (B, Figure4) with the system components
still attached to it.

9B. On dl other models, remove bolts securing the
left-hand side cover (Figure 5) and remove the
bracket (A, Figure 6).
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10. Disconnect the vent hose (B, Figure 6) from
each carburetor.

11. Remove bolts securing theright-hand side cover
(Figure 7) and electrical component bracket (Figure
8) and move the bracket assembly out of the way.

12. Removethe bolts securing therubber intake tube
to each cylinder head (Figure 9).

13. At thethrottlelever, loosen the cablelocknut (A,
Figure 10) and loosen the adjuster (B, Figure 10) to
alow maximum amount of dack in the throttle
cable.
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14 Loosen the locknut on the throttle cable (A,
Figure 11)

15 Open the throttle whedl with your finger and
disconnect the throttle cable from the carburetor
throttle wheel (B, Figure 11)

16 Loosen the hose clamp and disconnect the fuel
hose (Figure 12) from the carburetor assembly In-
sert agolf tee to prevent the dribbling of fud

17 Remove the hose clamp screws (Figure 13)
securing the air filter housing joints to both carbure-
tors Remove both hose clamps

18 Push the air filter housing joints up into the air
box

19 Grasp the carburetor assembly and work the
assembly out toward the left-hand side Remove the
carburetor assembly from the frame

CAUTION
Suff clean shops rags into the intake
openings in the cylinder heads to pre-
vent foreign objectsfromfalling into the
cylinder heads

20 While the carburetor assembly is removed, ex-
amine the cylinder head intake tubes and the rubber
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outlet boots on the air filter box for any cracks or
damage that would alow unfiltered air to enter the
engine. Replace any damaged parts.

21. Install by reverse these removal steps while
noting the following:

a. Make sure the O-ring sedl is in place in the
rubber intake tube prior to installation. During
installation of the carburetor assembly, do not
snag the O-ring on the cylinder head surface
as the O-ring will either be damaged or may
be moved out of position resulting in a vac-
uum lesk.

b. Make sure the carburetors are fully seated
forward in the filter housing joints on both
carburetors. Also make surethejointsare cor-
rectly seated in the air filter air box.

CAUTION
Make sure the carburetor intake tubes
areair tight. Air leaks can cause severe
engine damage because of a lean mix-
ture or the intake of dirt and moisture.

c. Check the throttle cable for correct routing
after installation. The cable must not be
twisted, kinked or pinched.

d. Adjustthethrottle cable as described in Chap-
ter Three in this section of the manual.

Carburetor Assembly
Separ ation/Reassembly

The carburetors can be cleaned without separating
theindividua body assemblies but if necessary, they
can be separated as follows.

1. Remove the screw and E-clip (A, Figure 14)
securing the choke lever and remove the choke lever
assembly (B, Figure 14). Don't lose the plastic
washers that will fall out when the lever isremoved.
2. Loosenthe screws onthechokelever link (Figure
15).

3. Removethe E-clip, spring and remove the choke
lever from the assembly.

4. Removethe screws securing the upper bracket and
remove the bracket.

5. Removethe screws securing the lower bracket (A,
Figure 16) and remove the bracket.

6. Move the hose clamps on the fud line assembly
(Figure 17) away from both carburetor bodies.

7. Place the carburetor assembly on a piece of plate
glass with the vacuum chamber coversfacing down.
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CARBURETOR
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. Cover
. Guide

Screw
Spring

. Jet needle assembly
. Diaphragm/slide

. Main jet nozzle

. Upper bracket

. Pilot air Jet No. 1

. Carburetor body

. Float hanger

. Float

13.0-ring gasket

14.

Float chamber

15.
16.
. Throttle lever and

17

18.
. O-ring
20.
21.
. Choke lever assembly
23.
24,
25.
26.
27.

22

Lockwasher
Needle valve

return spring
Choke lever

Drain screw
Screw

Choke assembly

Choke plate

Gasket

Coasting enrichener assembly
E-clip

28.
29.
30.

31

32.
33.
34.

35

39

41

Washer
Seal
Pilot jet

. Rubber plug

Main jet bleed pipe
Rubber plug
Lower bracket

. Throttle adjust knob and spring
36.
37.
38.

Main jet
Washer
Main jet holder

. Needle valve and seat
40.

Sychronizing lever assembly

. Springs
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8. Carefully separate the carburetor bodies from
each other. Don't losethe small synchronizing screw
(B, Figure 16) that will usually fal out.

9. Reassemble by reversing these separation steps
while noting the following:

a. Place the carburetor assembly on a piece of
plate glass with the inlet side facing down.

b. Tighten the upper and lower bracket screws
securely while pressing down on both carbu-
retors to maintain proper alignment between
the 2 carburetors.

¢. Connect the rubber fud line onto each carbu-
retor body and reposition the hose clamps.
Make sure the clamps are positioned correctly
to avoid afud leak.

Individual Carburetor
Disassembly/Assembly

Refer to Figure 18 for this procedure. It is recom-
mended to disassemble only one carburetor at atime
to prevent accidental interchange of parts.

1. Move the hose clamps on the fud line assembly
(Figure 17) away from the carburetor to be disas-
sembled.

2. Removethe screws (Figure 19) securing the float
bowl and remove the float bowl and gasket.

3. Removethefloat (Figure 20) and the needlevalve
(Figure 21).

4. Removethemainjet (A, Figure 22).

5. Remove the main jet nozzle holder screw (B,
Figure 22) and the washer under it.

NOTE
One of the vacuum cover screws is a
Torx head type (size T-27) and a special
tool is required to remove it. Use
Yamaha special tool U.S. part No. YU-
05258, U.K. part No. 90890-05349, or
equivalent.

6. Remove the screws (Figure 23) and the vacuum
chamber cover.

7. Remove the diaphragm spring (Figure 24) from
the diaphragm.

8. Lift the diaphragm assembly (A, Figure 25) out
of the carburetor.

9. Unscrew the pilot airjet No. 2 (Figure 26).

10. Remove the screws securing the choke chamber
and remove the chamber assembly.
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11. Removethe screws securing thejet block assem-
bly (Figure 27) and remove it. Remove the gasket
(Figure 28) and O-ring (A, Figure 29).

12. Turn the carburetor over and tap it with your
hand. Remove the main jet nozzle (B, Figure 29).
13. Remove the screws securing the coasting en-
richer cover (Figure 30) and remove the spring and
diaphragm (A, Figure 31).

14. Remove the rubber plugs (A, Figure 32) from
thejet holder assembly.

15. Unscrew thepilotjet (B, Figure32) and themain
bleed pipe (C, Figure 32).

16. If necessary, remove the screws securing the
throttle cable bracket and remove it.

17. Removethe needle valve assembly (Figure 33).
Don't lose the O-ring sedl.

18. Unscrew the pilot air jet No. 1 (A, Figure 34).
19. Clean and inspect that carburetor as described in
this chapter.

20. Installation is the reverse of these steps while
noting the following.

a Check thethrottle shaft and throttle plate (Fig-
ure 35) for excessive play or damage. Check
the throttle plate screws for looseness. If the
throttle shaft and/or plate is damaged, that
carburetor body must be replaced as an assem-
bly.

b. Make sure the O-ring sedl is in place on the
needle valve assembly prior to installation.

c. Align the projection (Figure 36) on the jet
block with the groove (Figure 37) on the jet
needle andinstall thejet block. Check to make
sure the alignment is correct as shown in Fig-
ure 38. Tighten the screws securely.

d. Replace the float bowl seal (Figure 39) if
deformed or starting to deteriorate or if the
bowl has leaked.
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e. Align the locating tab on the vacuum dia
phragm (B, Figure 25) with the relief in the
carburetor body. Insert your index finger into
the venturi and hold the dlide up to amost the
full open position. This will help eliminate
pinching the diaphragm when the top cover is
installed.

f. Install the cover and tighten the cover screws
securely.

g. Alignthelocating tab onthe coasting enricher
diaphragm (B, Figure 31) withthereliefinthe
carburetor body. Install the spring and cover
and tighten the screws securely.

h. Ifremoved, apply blueL octite (No. 242) to the
throttle cable bracket screws prior to installa-
tion. Tighten the screws securely.

21. Repeat Steps 1-17 for the other carburetor. Do
not interchange parts—keep them separate.

22. After the carburetors have been disassembled the
idle speed should be adjusted and the carburetors
synchronized as described in Chapter Three in this
section of the manual.

Cleaning and Inspection

1. Thoroughly clean and dry al parts. Yamaha does
not recommend the use of acaustic carburetor clean-
ing solvent. Instead, clean carburetor parts in a pe-
troleum based solvent. Then rinse in clean water.

2. Allow the carburetor to dry thoroughly before
assembly and blow dry with compressed air. Blow
out the jets and needle jet holder with compressed
ar.

CAUTION
Ifcompressed air isnot available, allow
theparts to air dry or use a clean lint-
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free cloth. Do not use a paper towel to
dry carburetor parts, as small paper
particles may plug openings in the car-
buretor body or jets.

CAUTION
Do not use a piece ofwire to clean the
jets as minor gouges in thejet can alter
flow rate and upset thefuel/air mixture.

3. Inspect the end of the float valve needle (Figure
40) for wear or damage. Also check the inside of the
needle valve in the needle valve body. If either part
isdamaged, replace asaset. A damaged needlevalve
or aparticle of dirt or grit in the needle valve assem-
bly will cause the carburetor to flood and overflow
fuel.

4. Inspect al O-ring sealson the needle valve assem-
bly prior to installation. O-ring seals tend to become
hardened after prolonged use and heat and therefore
lose their ability to sed properly. Replace if neces-
sary.

5. Make sure the holesinthemainjet nozzle (Figure
41) and dl jets are clear (Figure 42). Clean out if
they are plugged in any way. Replace the main jet
nozzle if you cannot unplug the holes.

6. Make sure al openingsin the carburetor body are
clear. Refer to Figure 43, Figure 44 and B, Figure
34. Clean out if they are plugged in any way.

7. Inspect the dide area (Figur e45) in the carburetor
body. Make sure it is clean and free of any burrs or
obstructions that may cause the diaphragm assembly
to hang up on during normal operation.

8. Inspect the diaphragm dide (A, Figure 46) for
scoring and wear. Replace if necessary.

9. Inspect the diaphragm (B, Figure 46) for tears,
cracks or other damage. Replace the throttle dide
assembly if the diaphragm is damaged.
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10. Inspect the float (Figure 47) for deterioration or
damage. If the float is suspected of leakage, place it
in a container of non-caustic solution and push it
down. If thefloa sinks or if bubbles appear (indicat-
ing aleak), the float must be replaced.

CARBURETOR ADJUSTMENTS

Idle Speed, |dleMixture Adjustment and Carbure-
tor Synchronization are covered in Chapter Threein
this section of the manual.

COASTING ENRICHENER SYSTEM

The carburetors on these models are equipped
with acoasting enrichener system. When the throttle
is opened, air is forced to the pilot airj et through two
passageway’s in the carburetor body. When the throt-
tle is off, vacuum at the carburetor joint increases
and actuates the enrichener diaphragm which shuts
off the air through one of the passages. This action
increases the fud mixture at the pilot jet outlet and
reduces afterburning.

1. Remove the carburetor assembly as described in
this chapter.

2. Remove the screws securing the coasting enrich-
ener cover and remove the spring and diaphragm
(Figure 48).

3. Inspect the enrichener diaphragm for tears or other
damage. Replace the diaphragm if necessary.

4. Install by reversing these removal steps.

FUEL LEVEL MEASUREMENT

The fud level in the carburetor float bowls is
critical to proper performance. The fud flow rate
from the bowl up to the carburetor bore depends not
only on the vacuum in the throttle bore and the size
of thejets, but also on the fud level. Yamaha gives
a specification of actua fud level, measured from
bel ow the piston valve center mark on the float bowl
(Figure 49) with the carburetors mounted on the
motorcycle.

This measurement is more useful than a simple
float height measurement because the actual fud
level can vary from bike to bike, even when their
floats are st at the sameheight. Fuel level inspection
requires a special Yamaha Fuel Level Gauge (U.S.
part No. YM-01312, U K. partNo. 90890-01312) or

AANA
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avinyl tube with an inside diameter of 6 mm (0.24
in.).

Thefud leve is adjusted by bending the float arm
tang (Figure 50).

I nspection/adjustment

Carburetors leave the factory with float levels
properly adjusted. Rough riding, a worn needle
vave or bent float arm can cause the float level to

change. To adjust thefloat level onthesecarburetors,
perform the following.

WARNING
Some gasoline will drain from the car-
buretorsduring thisprocedure. Workin
a well-ventilated area, at least 50 feet
from any open flame. Do not allow any-
one to smoke. Wipe up spills immedi-
ately.

1. Place the motorcycle securely on the sidestand.
Make sure the bike and carburetor assembly arein a
truevertica position. If necessary, place shimsunder
the sidestand to achieve a true vertical position for
the carburetor assembly.

NOTE
Figure 51 and Figure 52 are shown
with the carburetor assembly removed
for clarity. Do not remove the assembly
for this procedure.

2. Connect the fud level gauge (U.S. part No. Y M-
01312, U.K. part No. 90890-01312) or avinyl tube
(with 20.24 in./6 mm inner diameter) to the drain
nozzle on the float chamber (Figure 51) on the front
carburetor. Secure the gauge so that it is vertical
againg the float bowl.

3. Loosen the carburetor drain screw. Refer to A,
Figure 52 for the front cylinder or B, Figure 52 for
the rear cylinder.

4. Start the engine and alow it to idle for a few
minutes. Turn the engine off.

5. Wait until the fuel in the gauge settles.

6. The fud level should be 0.53-0.57 in. (13.5-14.5
mm) below the piston valve center mark on the float
bowl. Note the reading for the front carburetor.

7. If the fud level is incorrect, note the dimension
for the front carburetor, tighten the drain screw and
then repeat this procedure for the rear carburetor.
Note the fue level in the rear carburetor.

8. Ifthe fue level isincorrect, adjust the float height
as follows:

a. Remove the carburetor assembly as described
in this chapter.

b. Remove the screws (Figure 53) securing the
float bowl and remove the floa bowl and
gasket.

¢. Remove the float (Figure 54) and the needle
valve.
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d. Carefully adjust the tang (Figure 50) on the
float. Bending the float upward very dlightly
to lower the fud level; bend the tang down-
ward to raisethefud level. If the fud level is
st too high, the result with be arich ar-fud
mixture. If it is set too low, the mixture will be
too lean.

e. Install the needle valve, float and float bow!.
9. Install the carburetor assembly and repeat this
procedure until both fuel levels are correct.

CAUTION
The floats on both carburetors must be
adjusted to the correct position to main-
tain the same air-fuel mixture to each
cylinder.

THROTTLE CABLE REPLACEMENT

1. Place the bike securely on the sidestand.

2. Remove the sest.

3A. On 1987-1989 U.S. models and 1988 U.K.
models, remove the rear bolt and front bolt on each
side securing the frame top cover and remove the
cover.

3B. On 1990-on U.S. models and 1989-on U.K.
models, removethe sub-fuel tank as describedin this
chapter.

4. At the throttle lever, loosen the cable locknut (A,
Figure55) and loosen the adjuster (B, Figure 55) to
alow maximum amount of dack in the throttle
cable.

5. Remove the screws securing the right-hand
switch/throttle housing halves together (C, Figure
55).

6. Remove the housing from the handlebar and dis-
engage the throttle cable (D, Figure 55) from the
throttle grip.

7. Loosen the locknut on the throttle cable (A, Fig-
ure 56) at the carburetor assembly.

8. Open the throttle wheel with your finger and
disconnect the throttle cable from the carburetor
throttle wheel (B, Figure 56).

9. Disconnect the throttle cable from any clips hold-
ing the cable to the frame.

NOTE
The piece of string attached in the next
step will be used to pull the new throttle
cable back through theframe so it will
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be routed in the exact same position as
the old one.

10. Tie a piece of heavy string or cord (approxi-
mately 7 ft./2 m) to the carburetor end of the throttle
cable. Wrap this end with masking or duct tape. Do
not use an excessive amount of tape as it will be
pulled through the frame. Tie the other end of the
string to the frame.

11. At the throttle lever end of the cable, carefully
pull the cable (and attached string) out through the
frame. Make sure the attached string follows the
same path of the cable through the frame.

12. Remove the tape and untie the string from the
old cable.

Installation

1. Lubricate the new cable as described in Chapter
Three in the front section of the manual.

2. Tie the string (used during removal) to the new
throttle cable assembly and wrap it with tape.

3. Carefully pull the string back through the frame
routing the new cable through the same path as the
old cable.

4. Remove the tape and untie the string from the
cable and the frame.

5. Reverse Steps 19 of Removal, while noting the
following:

a. Operate the throttle grip and make sure the
carburetor throttle linkage is operating cor-
rectly and with no binding. If operation is
incorrect or there is binding, carefully check
that the cable is attached correctly and there
are no tight bends in the cable.

b. Adjust thethrottle cable as described in Chap-
ter Three in this section of the manual.

c. Test ridethe bike and make sure the throttle is
operating correctly.

FUEL SHUTOFF VALVE
(1990-ON U.S. MODELS,
1989-ON U.K. MODELY)

Troubleshooting

1. Remove the main fud tank as described in this
chapter.

2. Connect a suitable size piece of tubing to the fud
port.

3. Turn the lever to the ON position.
4. Blow through the tubing and observe the follow-
ing:

a. The air goes through the tubing and valve—
the valve is operating correctly.

b. The air does not go through the tubing and
valve—the valve is faulty and must be re-
placed.

5. Leave the hose attached and attach a 12 volt
battery to the solenoid's electrical connector as fol-
lows:

a. Battery positive (+) to the yellow/blue termi-
nal.

b. Battery negative (-) to the blue terminal.

6. Blow through the tubing and observe the follow-
ing:

a. The air goes through the tubing and valve—
thevalve is faulty and must be replaced.

b. The air does not go through the tubing and
valve—the valve is operating correctly.

Removal/l nstallation
Refer to Figure 57 for this procedure.

NOTE
On prior models the mainfuel tank was
not equipped with afuel shutoff valve.

WARNING

Some fuel may spill in the following
procedure. Work in a well-ventilated
area at least 50feetfrom any sparks or
flames, including gas appliance pilot
lights. Do not allow anyone to smoke in
the area. Keep a B:C ratedfire extin-
guisher handy.

1. Remove the fud tank as described inthis chapter.
2. If fill attached, disconnect the fud line and vac-
uum line from shutoff valve.

3. Remove the bolts and washers (A, Figure 58)
securing the shutoff valve to the fud tank and re-
move the valve (B, Figure 58).

4. Inspect the shutoff valve mounting O-ring; re-
place if necessary.

5. Ingtal by reversing these removal steps. Pour a
smal amount of gasoline in the tank after installing
the valve and check for leaks. If aleak is present,
solve the problem prior to installing the fuel tank.
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FUEL FILTER

All models are equipped with a separate fud filter
that cannot be cleaned. If dirty or clogged, a new
filter must be installed. The filter must be peri-
odically replaced (no replacement intervals are
specified by Yamaha).

Removal/l nstallation

1. Removethe seat.

2. Disconnect theinlet (A, Figure 59) and outlet (B,
Figure 59) fud lines from the fud filter. Plug the
end of the fud line with golf tees.

3. Remove the fud filter from the rubber mount and
remove the filter (C, Figure 59).

Q)

SHUTOFFVALVE
(1990-ON U.S.
1989-ON U.K.)

Bolt

Collar

. Rubber bushing
Gasket

. Valve body
. Valve disc
O-ring

. Valve

. Spring

10. Plate
11.Screw

12. Knob

13. Screw
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4. Install by reversing these remova steps while
noting the following:

a. Install the fud filter so that the flange end and
arrow mark (D, Figure 59) face toward the
fue pump.

b. Check the fud line clamps for damage; re-
place if necessary.

c. After installation is complete, thoroughly
check for leaks.

FUEL PUMP

Removal/l nstallation

1. Remove the sedt.
2. Disconnect the battery negative cable.
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3. Disconnect thefuel pump electrical connector (A,
Figure 60)

4. Disconnect thefud inlet and outlet (B, Figur e 60)
lines from the fuel pump. Plug the end of the fud
lines with a golf tee to prevent fud leakage.

5. Remove the clamping bolts (C, Figure 60) secur-
ing thefue pump to the mounting bracket on the fud
tank.

6. Carefully pull the fuel pump (D, Figure 60) from
the mounting bracket.

7. Ingtal by reversing these remova steps while
noting the following.
a. Check the fud line clamps for damage; re-
place if necessary.
b. After instalation is complete, thoroughly
check for fud leaks.

FUEL TANK(S)

On 1987-1989 U.S. models and 1988 U.K. mod-
els, thereis onemain fud tank that ismounted within
the frame assembly beneath the seat and behind the
battery. On 1990-on U.S. models and 1989-on U.K.
models, there are two fud tanks, the main fud tank
that is the same as on prior models as well as an
additional sub-fuel tank that is mounted on top of the
frame in place of the top cover used on prior years.

WARNING

Some fuel may spill in the following
procedures. Work in a well-ventilated
area at least 50feet from any sparks or
flames, including gas appliance pilot
lights. Do not allow anyone to smoke in
the area. Keep a B:C ratedfire extin-
guisher handy.

Sub-Fuel Tank
(1990-on U.S. Modds and
1989-on U.K. Models)

1. Place the bike securely on the sidestand.

2. Removethe sedt.

3. Disconnect the battery negative cable.

4. Remove the rear bolt, washer and rubber cushion
(A, Figure 61) and front bolt and washer (B, Figure
61) on each side securing the sub-tank to the frame.
Don't lose the meta collar within the rubber cush-
ions on the front mounting areas.

NOTE
In thefollowing step, leave thefud lines
attached to the sub-fuel tank.

5. Disconnect both fud lines (Figure 62) from the
main fud tank. Plug the end of both fud lines with
agolf tee to prevent the entry of foreign matter and
the loss of fudl.

6. Unhook both fud lines from the clamps on top of
the battery cover.

7. Check to make sure everything is disconnected
from the fud tank and remove it from the frame.
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8. If necessary, pour the fue out of the fuel tank into
acontainer approved for gasoline storage.
9. Check the rubber dampers for wear and damage;

replace if necessary.

Main Fuel Tank
Removal/l nstallation

1. Place the bike securely on the sidestand.

2. Remove both seats(s).

3. Disconnect the battery negative cable.

4. Remove both frame side covers (Figure 63).

5. Remove the bolts securing the left-hand rear side
cover (Figure 64) and remove the cover.

6. On the left-hand side, remove the bolts securing
the rear bracket and remove the bracket.

7. On 1990-on U.S. models and 1989-on U.K. mod-
els, perform the following:

a. Disconnect both fud lines (Figure 62) from
the main fud tank. Plug the end of both fud
lines with a golf tee to prevent the entry of
foreign matter and the loss of fuel.

b. Unhook both fuel lines fromthe clamps ontop
of the battery cover.

8. Unhook the gtarter relay (A, Figure 65) from the
frame mounting bracket and move the relay out of
the way.

9. On models so equipped, removethebattery cover.
10. Remove the battery as described in Chapter
Three in this section of the manual.

11. Remove the bolts, washers and lockwashers
securing the battery box and remove the box from
the frame.

12. Disconnect the electrical connectors from the
fuse pand and remove the panel.

13. Remove the fud pump and fud filter (B, Figure
65) from thetop and side of the fuel tank as described
in this chapter.

14. Remove the bolts securing the fud tank front
mounting bracket and remove the bracket.

15. Remove the bolts, washers and lockwashers (C,
Figure 65) securing the rear of the fue tank to the
frame.

16. Check to make sure everything is disconnected
from the fuel tank and that al mounting bolts are
removed.

17A. On 1987-1989 U.S. models and 1988 U.K.
models, remove the fud tank and filler cover (D,
Figure 65).




FUEL, EMISSION CONTROL AND EXHAUST SYSTEMS 117

17B. On dl other models, remove the fud tank from
the frame.
18. Ingtall by reversing these removal steps while
noting the following:
a. Don't pinch any electrical wires during instal-
lation.
b. Reconnect al hoses and connectors. Make
sure dl hose clamps are in place and are on
tight.

CRANKCASE BREATHER SYSTEM

To comply with air pollution standards, al models
are equipped with a closed crankcase breather sys-
tem. The system routes the engine combustion gases
into the air filter air box where they areburnedinthe
engine.

Make surethehose clamps at each end of the hose
are tight. Check the hose for deterioration and re-

place as necessary.

EVAPORATIVE EMISSION CONTROL
(1990-ON CALIFORNIA MODELY)

All models sold in Caifornia since 1990 are
equipped with an evaporative emission control sys-
tem to reduce the amount of fuel vaporsreleased into
the atmosphere. The system consists of a charcoal
canister, aroll-over valve, assorted vacuum lines and
modified carburetors and fud tank.

During engine operation, fue vapors formed in
the fud tank exit the tank though aroll-over valve
and enter the charcoa canister through a connecting
hose. The vapors are stored in the charcoal canisters
until the bike is ridden at high speed, when the
vapors are then passed through a hose to the carbu-
retor and mixed and burned with the incoming fresh
ar. During low-speed engine operation or when the
bike is parked, the fud vapors are stored in the
charcoal canister.

Theroll-over valve (Figure 66) isinstalled in line
with the fuel tank and charcoal canister. Air and fud
vapor passing through the valve is controlled by an
internal weight. During normal riding (or when the
fud tank is properly positioned), the weight is at the
bottom of the valve. In this position, the breather
passage is open to alow the fud vapors to flow to
the charcoal canister. When the bike is rolled or
turned over, the weight moves to block off the pas-

sage. In this position it is impossible for stored fud
vapors to flow to the charcoa canister.

Service to the emission control system is limited
to replacement of damaged parts. No attempt should
be made to modify or remove the emission control
system.

Parts Replacement

When purchasing replacement parts (carburetor
and fud tank), be sure to specify that the parts are
for a1990-on Californiaemission control bike. Parts
sold for non-emission control bikes are not compat-
ible with this emission control system.

I nspection/Replacement

Maintenance to the evaporative emission control
system consists of periodic inspection of the hoses
for proper routing and a check of the canister mount-
ing bracket. Refer to Figure 67.

WARNING
Because the evaporative emission con-
trol systemstoresfuel vapors, makesure
the work area is free of all flame or
sparks before working on the emission
system.

1. Whenever servicing the evaporative emission
control system, make sure the ignition switch is
turned OFF.

2. Make sure al hoses are attached and that they are
not damaged or pinched.

3. Replace any worn or damaged parts immediately.
4. The canister is capable of working through the
motorcycle's life without maintenance, provided
that it is not damaged or contaminated.

Roll-Over Valve
Replacement

1. Remove the seat and the frame right-hand side
cover.

2. Removethebolt and washer securing theroll-over
valve to the side of the main fud tank (Figure 66).
3. Disconnect the vacuum lines from each end of the
roll-over valve and remove the valve.

4. Ingtal by reversing these removal steps. Make
sure theroll-over vaveis tight.
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Canister and Hose
Replacement

1. Label thehoses and fittings prior to disconnecting
them.
2. Movethe hose clamps off the hoses, then discon-
nect the hoses from the canister.
3. Removethe bolt, |ockwasher and washer securing
the canister to the frame.
4. Remove the canister from the frame.
5. To remove the hoses, perform the following:
a. Removethetiewraps securing the hosesto the
frame and throttle cables.
b. Disconnect the hoses from the carburetor as-
sembly, fud tank and canister.
6. Install by reversing these removal steps while
noting the following:
a Make sure dl hoses are connected to the cor-
rect fitting.
b. Make surethehose clamps and bolts aretight.

AIR INJECTION SYSTEM
(1990-ON U.S. AND
1989-ON UK. MODELS)

All 1990-on U.S. and 1989-on U.K. models are
equipped with an air injection emission control sys-
tem to reduce the amount of hydrocarbons released
into the atmosphere. The system consists of an air
cut valve, areed valve assembly and air and vacuum
hoses (Figure 68). This system does not pressurize
air, but uses the momentary pressure differentias
generated by the exhaust gas pulses to introduce
fresh air into the exhaust ports. Make sure dl air and
vacuum hoses are correctly routed and attached as
shown in Figure 69. Inspect the hoses and replace
any if necessary.

Removal/l nstallation

Refer to Figure 68, Figure 69 and Figure 70 for
this procedure.

NOTE
Prior to removing any hoses, mark the
hoseand thefitting with a piece of mask-
ing tape and identify where the hose
goes during installation.

1. Place the bike securely on the sidestand.
2. Removethe seat.
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LHose

. Hose clamp

. Rollover valve
. Bolt

. Washer
Clamp

. Canister
Cover

. Bracket

. Lockwasher
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3. Remove the left-hand cover (Figure 71).
4. To remove the air cleaner (Figure 72), perform
the following:
a. Remove the bracket screws and remove the
bracket and cover.
b. DisconnecthoseNo. 2 fromthe air cleaner and
remove the air cleaner.
5. Toremove the air cut valve (Figure 73), perform
the following:
a. Disconnect hose No. 2 and No. 3 from the air
cut valve.
b. Disconnect the vacuum hose from the air cut
valve.
c. Removethe air cut valve.
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6. To remove the reed valve assembly (Figure 74),
perform the following:
a. Disconnect hose No. 3, No. 4 and No. 5 from
the reed valve assembly.
b. Remove the mounting screws and remove the
reed valve assembly.
7. Toremove air pipe No. 1 and No. 2, perform the
following:
a. Disconnect the air pipes from hose No. 4 and
No. 5 (Figure 75).
b. Remove the bolt securing the air pipeNo. 5to
the rear cylinder (Figure 76).
¢. Remove the bolts securing the air pipesto the
right-hand crankcase cover (Figure 77).

AIR INJECTION SYSTEM
(1990-ON U.S. AND 1989-ON U.K. MODELS)

=
Reed valve

—\ 2>

:
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AIR INJECTION SYSTEM LAYOUT
(1990-ON U.S. AND 1989-ON U.K. MODELS)

TOP VIEW

REAR VIEW

‘ @ FRONT VIEW
)
V

1. Reed valve

2. Air cleaner

3. Air cut valve

4. To cylinders

5. To air cut valve

6. To front cylinder
7. To rear cylinder
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@

CENOT A ONE

AIR INJECTION SYSTEM COMPONENTS
(1990-ON U.S. AND 1989-ON U.K. MODELS)

.Hose No. 1
. Mounting bracket

Bracket

Rubber bumper
Bolt

Cap

. Air cleaner

Washer

. Washer

10. Nut

11. Reed valve assembly
12. Hose clamp

13. Hose No. 5

14. Hose No. 4

15. Air pipe No. 1

16. Muffler

17. Cover

18. Screw

19. Air pipe No. 2
20. Vacuum hose
21. Air cut valve
22. Air hose No. 3
23. Air hose No. 2
24. Hose clamp
25. Plug

26. Bracket
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I.Nut

2. Mounting bracket
3 Bolt

4 Gasket

5 Rear joint

6 Exhaust system
7 Washer

8 Lockwasher

NOTE
Figure 78 and Figure 79 are shown on
thefront cylinder Air pipe attachment
to therear cylinder isidentical

d. Remove the bolts securing the air pipesto the
cylinders Refer to Figure 78 and Figure 79
e Disconnect the air pipes from the cylinders
and remove both air pipes from the engine
Don't lose the smal muffler in the fitting
where they attach to the cylinders
8 Install by reversing these removal steps Be sure
to install each hose and pipe onto the correct fitting
and tighten the bolts securely

EXHAUST SYSTEM

Removal/l nstallation

Refer to Figure 80 for this procedure
1 Placethe bike on the sidestand
2 Remove the nuts (Figure 81) securing the front
exhaust pipe flange to the front cylinder head
3 Removethebolts (A, Figure 82) securing therear
exhaust pipe to the rear joint Leave the rear joint
attached to the rear cylinder
4 Remove the bolt (B, Figure 82) secunng the
right-hand foot peg and muffler to the frame
5 Remove the bolt, lockwasher and washer (Figure
83) secunng the muffler chamber to the frame
6 Carefully move the exhaust system forward to
clear the threaded studs on the front cylinder head
exhaust port Pull the exhaust system out of the
right-hand side of the frame and remove it from the
frame and engine
7 If replacement of the rear joint is necessary, the
rear cylinder head must be removed as described in
Chapter Four in this section of the manual  After the
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cylinder head is removed, remove the self-locking
nuts (Figure 84) and remove the rear joint. Install
new self-locking nuts and tighten securely.

NOTE
Don'tlosethe gasket at the front exhaust
port and at the rear joint when the ex-
haust pipe is removed from the engine.

8. Ingpect the system as described in this chapter.

9. Be sureto install anew gasket in the front exhaust
port inthe cylinder head and at therearjoint (Figure
85).

10. Install all of the exhaust system components and
tighten the fasteners only finger-tight at this time.
Make sure the exhaust pipe inlets are correctly
seated in the cylinder head exhaust port and at the
rear joint.

11. Securely tighten the bolts and nuts securing the
front exhaust pipe flange to the cylinder head and to
therearjoint, then tighten the bolts and nuts securing
the muffler to the frame. This will minimize exhaust
leakage at the cylinder head.

12. After installation is complete, start the engine
and make sure there are no exhaust leaks. Correct
any leak prior to riding the bike.

I nspection

1. Check for leakage where the exhaust pipes attach
to the muffler chamber.

2. Inspect the muffler chamber mounting bracket for
wear or damage. Replace if necessary.

Maintenance

The exhaust system is a vita key to the motorcy-
cles operation and performance, You should peri-
odicaly inspect, clean and polish (if required) the
exhaust system. Special chemical cleaners and pre-
servatives compounded for exhaust systems are
available at most motorcycle shops.

CHAPTER SIX

Severe dentswhich cause flow restrictionsrequire
replacement of the damaged part.

To prevent internal rust buildup, periodically re-
move the system and turn it upside down to drain
any trapped moisture.
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CARBURETOR SPECIFICATIONS

Item 1987-1989 U.S. 1990-on U.S.
Manufacturer Mikuni Mikuni
Model BDS34 BDS34
I.D. mark
49-state 2GV00 3JC10
California 2JU00 3JCO00
Main jet
Both 137.5 —
Front — 137.5
Rear — 135
Main air jet 140 140
Jet needle
Both — Y-0
Cylinder 1 5DZ7-1 —
Cylinder 2 5DZ8-1 —
Pilot jet 325 35
Pilot air jet
No.1 60 70
No. 2 160 170
Pilot screw Preset Preset
Starter jet 40 40
Fuel level 0.53-0.57 in. 0.53-0.57 in.
(13.5-14.5 mm) (13.5-14.5 mm)
Idle speed 1,150-1,250 rpm 1,150-1,250 rpm
Item 1988 U.K. 1989-on UK.
Manufacturer Mikuni Mikuni
Model BDS34 BDS34
1.D. mark 2JV00 3BT00
Main jet 135 135
Main air jet 140 140
Jet needle
Cylinder 1 5DZ10-3 5DZ10-3
Cylinder 2 5DZ9-3 5DZ9-3
Pilot jet 35 35
Pilot air jet
No. 1 70 70
No. 2 170 170
Pilot screw 2 turns out 2 turns out
Starter jet 40 40
Fuel level 0.53-0.57 in. 0.53-0.57 in.

Idle speed

(13.5-14.5 mm)
1,150-1,250 rpm

(13.5-14.5 mm)
1,150-1,250 rpm
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ELECTRICAL SYSTEM

The electrical systems consists of the following
systems:

a. Charging system.

b. Ignition system.

c. Starting system.

d. Lighting system.

e. Directiona signa system.

f. Horn.

Thischapter discusses each systemin detail. Refer
to Chapter Three for routine ignition system main-
tenance. Electrical system specifications are found
in Table 1. Tables 1-4 are found &t the end of the
chapter.

NOTE
This chapter covers all procedures
unique to the Xv535 Virago V-twins. If
a specific procedure is not included in
this chapter, refer to Chapter Seven at
thefront of this manual for service pro-
cedures.

CHARGING SYSTEM

The charging system consists of the battery, alter-
nator and a solid state rectifier/voltage regulator
(Figure 1).

The dternator generates an alternating current
(AC) which the rectifier converts to direct current
(DC). The regulator maintains the voltage to the
battery and load (lights, ignition, etc.) at a constant
voltage regardiess of variations in engine speed and
load.

Testing Charging System

Whenever the charging system is suspected of
trouble, make sure the battery isfully charged before
going any further. Clean and test the battery as
described in Chapter Three in this section of the
manual. If the battery is in good condition, test the
charging system as follows.
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@ CHARGING SYSTEM
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1. Place the bike securely on the sidestand.
2. Removethe sest.
3. Check the fuses as described in this chapter.
Replace any blown fuses.
4. On 1990-on U.S. models and 1989-on U.K. mod-
els, perform the following:

a. Unhook both fud lines (A, Figure 2) from the

clamps on top of the battery cover.
b. Remove the battery cover (B, Figure 2).

NOTE
Do not disconnect either the positive or
negative battery cables; they areto re-
main in thecircuit asis.

5. Connect a 0-20 DC voltmeter to the battery as
shown in Figure 3. Connect the positive (+) voltme-
ter termina to the positive (+) battery termina and
the negative (-) voltmeter terminal to ground.

6. Start the engine and accelerate to approximately
5,000 rpm. Voltage should read 14-15 volts.

7. If charging current is lower than specified, check
the aternator stator as described in the following
section.

ALTERNATOR

An dternator is a form of electrical generator in
which a magnetized field called a rotor revolves
within a set of stationary coils called a stator. Asthe
rotor revolves, alternating current is induced in the
gator. The currentis then rectified and used to oper-
ate the electrical accessories on the motorcycle and
for charging the battery. The rotor is a permanent
magnet.

Stator Checks

1. Remove the frame left-hand side cover.

2. Disconnect the aternator 3-pin electrical connec-
tor (containing 3 white wires) located by the fuel
pump.

3. Using an ohmmeter, measure the resistance be-
tween the alternator terminals (Figure 4). It is not
necessary to remove the stator assembly to perform
this test. Set the ohmmeter to ohms x 1. Check each
white wire against the other white. The specified
resistance value should be 0.34-0.42 ohms.

4. If the values are not within the specified range,
check the €l ectrical wiresto and within the connector

CHAPTER SEVEN
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terminals. If they are okay, then there is an open
circuit or short in the stator coils and the stator must
be replaced as described in this chapter.

Stator
Removal/lnstallation

1. Placethe bike on its sidestand.
2. Remove the frame |eft-hand side cover.
3. Disconnect the alternator 3-pin electrical connec-
tor (containing 3 white wires) located by the fud
pump.
4. On 1990-on U.S. models and 1989-onU.K. mod-
els, perform the following:
a. Unhook bothfud lines (A, Figure 2) fromthe
clamps on top of the battery cover.
b. Remove the battery cover (B, Figure 2).
5. Disconnect the negative battery cable as described
in Chapter Three in this section of the manual.
6. Remove the bolt (Figure 5) securing the shift
lever arm and dlide it off the shift shaft.
7. Remove the left-hand foot peg (A, Figure 6).
8. Remove the left-hand footrest bar (B, Figure 6).
9. At the clutch cable lower adjugter, loosen the
locknuts and rotate the adjuster (A, Figure 7) to
allow maximum dack in the cable.
10. Disconnect the clutch cable from the clutch
actuating lever (B, Figure 7). Thenpull thecable out
of the lever and move it out of the way.
11. Remove the bolt securing the engine ground
cable and disconnect the cable.
12. Carefully pull the stator wire harness from the
frame and remove the wires from the frame. Note
the path of the wire harness during removal; it must
be routed the same during installation.
13. Using a crisscross pattern, loosen then remove
the Allen screws securing the aternator cover/coil
assembly (Figure 8).
14. Remove the alternator cover/coil assembly, gas-
ket and electrical cable. Don't lose the locating
dowels.
15. To replace the stator coils, perform the follow-
ing:
a. Remove the screws and lockwashers (A, Fig-
ure 9) securing the stator coil assembly.
b. Removethe screw and metal retainer (B, Fig-
ure9).
c. Carefully pull the rubber grommets (Figure
10) and wiring harness from the cover. Re-
move the stator coil assembly from the cover.
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d. Separate the stator wiring harness from the
pickup coil harness and remove the stator wir-
ing.

16. Install by reversing theseremoval steps. Notethe
following:

a. Make sure thelocating dowels (A, Figure 11)
areinplace and install anew gasket (B, Figure
11).

b. Make surethe electrical wire harnessisrouted
through the frame exactly as before.

¢. Clean al wire connectors with electrical con-
tact cleaner.

I nspection

1. Inspect the alternator cover/coil assembly for
wear or cracking.

2. Check the electrical wires on the stator for any
opens or poor connectors. Also check the stator's
insulating material for cracking. If the stator appears
damaged in any way, test the assembly as described
under Stator Testing in this chapter.

Flywheel (Rotor)
Removal/l nstallation

The following Yamaha specia tools are required
for flywhee removal:
a. Flywheel puller set (U.S. part No. Y U-33270)
or (U.K. part No. 90890-01362).
b. Adapter (U.S. part No. YU-33282) or (U.K.
part No. 90890-04089).

NOTE
Thisprocedureisshown with theengine
removed and partially disassembled/or
clarity. It isnot necessary to remove the
enginefor this procedure.

1. Remove the alternator stator as described in this
chapter.

2. Use a gtrap wrench (Figure 12) on the flywheel
to keep it from turning.

3. Removethe flywhed bolt and washer (Figure 13)
securing the flywheel.

CAUTION
Make sure to thread the special tool
bolts completely into the flywheel
threadsto avoid damageto the flywheel
as well as the special tool.
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4. Install the previously described Yamaha special
tools or asimilar puller, onto the flywheel as shown
inFigure 14.

5. Use awrench on the puller and tap on the end of
the puller jackscrew with a brass mallet until the
flywheel disengages. Remove the puller and the
flywhed (Figure 15).

6. If necessary, remove the Woodruff key from the
crankshaft.

7. Ingtalation is the reverse of these steps while
noting the following:
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a |If removed, instal the Woodruff key (Figure
@ 16) in the crankshaft

CAUTION

Carefully inspect the inside of thefly-
wheel (Figure 17) for small bolts,
washers or other metal "trash" that
may have been picked up by the mag-
nets These small metal bits can cause
severe damage to the alternator stator
assembly

*rapanpa®
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b. Instal the flywheel washer and bolt. Lock the
flywhedl asin Step 2 during removal. Tighten
the flywheel bolt to 58 ft.-Ib. (80 N.m).

Flywhed (Rotor) Testing

The flywhed (rotor) is permanently magnetized
and cannot be tested except by replacement with a
flywheel known to be good. A flywhed can lose
magnetism from old age or asharp blow. If defective,
the flywheel must be replaced; it cannot be re-mag-
netized.

VOLTAGE REGULATOR/RECTIFIER

Varying engine speeds and electrical system loads
affect aternator output. The voltage regulator con-
trols aternator output by varying its field current.
Yamaha does not provide any test procedures or
specifications for the voltage regulator/rectifier.

The voltage regulator is mounted either under the
frame behind the engine (Figure 18) or under the
left-hand trim panel (Figure 19).

IGNITION SYSTEM

All XV535 models are equipped with a Transistor
Control Ignition (TCI) system. The TCI system con-
sists of both a pickup unit and an ignitor unit and
uses no breaker points. It is non-adjustable, but the
timing should be checked to make sure al compo-
nents within the ignition system are operating cor-
rectly. The ignition advance circuit is controlled by
signas generated by the pickup coils and the ad-
vance curve cannot be modified to improve perform-
ance. The schematic layout of this ignition system
and how it relates to the rest of the bike's electrica
systemsis shown in Figure 20.

Most problems involving failure to start, poor
driveability or rough running are caused by trouble
in the ignition system:

Note the following symptoms:

a. Engine misses.

b. Stumbles on acceleration (misfiring).

c. Loss of power at high speed (misfiring).
d. Hard starting (or failure to start).

e. Roughidle.

Most of the symptoms can also be caused by a
carburetor(s) that is worn or improperly adjusted.
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But considering the law of averages, the odds arefar
better that the source of the problem will be found
in the ignition system rather than the fud system.

Troubleshooting

The following basic tests are designed to quickly
pinpoint and isolate problems in the ignition system.

Ignition Spark Test

Perform the following spark test to determine if
the ignition system is operating properly.
1. Remove one of the spark plugs as described in
Chapter Three in this section of the manual.
2. Connect the spark plug wire and connector to the
spark plug and touch the spark plug base to a good
ground like the engine cylinder head. Position the
spark plug so you can see the electrodes.

WARNING
During the next step, do not hold the
sparkplug, wire or connector or a seri-
ous electrical shock may result. If nee-
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essary, use apair ofinsualtedpliersto 4B. If no spark is obtained, proceed with the fol-
hold the spark plug or wire. The high lowing tests.

voltagegener atedbytheignitionsystem

couldproduceseriousor fatal shocks.

Testing
3. Crank the engine over with the starter. A fat blue
spark should be evident across the spark plug elec- Test procedures for troubleshooting the ignition
trodes. system are found in the diagnostic chart in Figure

4A. If aspark is obtained in Step 3, the problemis ~ 21. A multimeter, as described in Chapter One, in
not the ignitor unit or coil. Check the fud system  the front section of the manual, is required to per-
and spark plugs. form the test procedures. The diagnostic chart will

@ IGNITION SYSTEM DIAGNOSIS*

TEST 1: Isolate the problem to the
ignition system by following the
troubleshooting procedures in
this chapter.

Ignition spark present. TEST 2: Perform the ignition No spark or weak spark.
spark test as described in
this chapter.

The ignition system is Check for poor contact at
providing spark. If all other the spark plug caps and all
systems are good the engine ignition connectors. Repair
should run. Refer to Ignition any that are damaged and
Timing in Chapter Three. recheck for spark. If a no

spark condition exists,
perform Test 3. If the spark
is weak, perform Test 4.

. o TEST 3: Check the following . e
Switch condition normal. J'— aniliolios aa descihod i e Switch condition abnormal.

chapter: (1) neutral; (2) |

clutch; (3) sidestand; (4) igni-
Perform TEST 4. tion; (5) engine stop switch. Replace and retest.

(continued)



TRANSMISSION AND INTERNAL SHIFT MECHANISM 135

refer you to a certain procedure in this chapter for
testing.

Pickup Cail Testing

To get an accurate reading, theignition coils must
bewarm (minimumtemperatureis 20° C [68° F]). If
necessary, start the engine and let it warm up to nor-
mal operating temperature. |1fyou are unable to start
the bike, heat the pickup coil to the proper tempera-
ture with aportable hair dryer.

1. Removethe seat and frame left-hand side cover.

2. Disconnect the battery negative lead as de-
scribed in Chapter Three in this section of the man-
ual.

3. Disconnect the picup coil 4-pin electrical con-
nector (containing 1 red, 1 blue, 1 brown and 1
green) from the ignitor unit. The ignitor unit is lo-
cated under the right-hand engine cover (Figure
22) behind the fud pump relay and the flasher relay
assembly.

@ (continued)

NOTE
Connect the ohmmeter to the electri-
cal connector attached to the wiring
harness leading to the pickup coil.

4. Use an ohmmeter on R x 100 to measure the
pickup coail resistance between the following termi-
nals:

a Brownto green.

b. Redto blue.
5. Compare the pickup coil reading to the specifi-
cationin Table 1. Replace the pickup coil assembly
if it does not meet the test specifications.

6. Ifthe pickup cail is satisfactory, reconnect the
electrical connector and install all removed parts.

Pickup Cail
Removal/l nstallation

1. Removethe seat and disconnect the battery neg-
ative lead as described in Chapter Three in this sec-
tion of the manual.

l Readings correct.

i

rPer'Iorm TEST 5.

|_.

TEST 4: Measure the ignition
coil primary and secondary
resistance as described in
this chapter.

Readings incorrect.

Replace the ignition coil
and retest.

] Readings correct.

1

TEST 5: Measure the pickup
coil resistance as described
in this chapter.

Readings incorrect.

If the ignition system is still inoperative,
carefully recheck all components, including
wiring and connections. If all components are
good, consider the IC Ignitor unit defective by
process of elimination.

Replace the pickup coil
and retest.

'‘Consider any test results carefully before replacing a component that tests only slightly out of specification,
especially resistance. A number of variables can affect test results dramatically. Most motorcycle dealer-
ships and parts suppliers will not accept the return of any electrical part. If you cannot determine the exact
cause of any electrical system malfunction, have a Yamaha dealership retest that specific system to verify

test results.
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2. Remove the aternator stator assembly as de-
scribed in this chapter.

3. Remove the screws and lockwashers (A, Figure
23) securing the pickup coil assembly.

4. Remove the screw and metal retainer (B Figure
23).

5. Carefully pull the rubber grommets (Figure 10)
and wiring harness from the cover. Remove the
pickup coil assembly from the cover.

6. Separate the pickup coil wiring harness from the
stator coil harness and remove the pickup coil wir-
ing.

7. Follow the pickup coil electrical harness from the
coil assembly to the electrical connector on the
frame and loosen or remove any clamps or tie wraps
securing the harness to the frame.

8. Disconnect the electrical connector from thelgm-
tor unit and remove the pickup coil assembly from
the frame.

9. Install by reversing these removal steps while
noting the following:

a. Make sure the rubber grommets are properly
seated in the crankcase groove to prevent the
entry of moisture.

b. Apply adielectric compound to the electrical
connectors prior to reconnecting them. This
will help seal out moisture.

c. Makesuretheelectrical connectors are free of
corrosion and are completely coupled to each
other.

Ignition Coils Testing

To get an accurate reading, theignition coils must
be warm (minimum temperatureis 20° C [68° F]. If
necessary, start the engine and let it warm up to
normal operating temperature. If you are unable to
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start the bike, heat the coilsto the proper temperature
with aportable hair dryer.

1. Place the motorcycle on the sidestand. Turn the
front wheel to either sideto gain accessto the cover.
2. Remove the bolts securing theignition coil cover
(Figure 24) and remove the cover.

3. Disconnect the ignition primary coil wire electri-
cal connectors (Figure 25). Each connector contains
2 wires; (1 red/white and 1 gray) and (1 red/white
and 1 orange).

4. Remove the front cylinder head right-hand cover
(Figure 26) and the rear cylinder head left-hand
cover (Figure 27)

5. Disconnect the spark plug lead (Figure 28) from
each spark plug.

6. At each electrica connector, measure the coil
primary resistance using an ohmmeter set at R x 1.
Connect the ohmmeter test leads to the ignition coil
connector as shown in Figure 29. The correct pri-
mary resistance s listed in Table 1.

7. Carefully remove the spark plug cap from each
spark plug lead.

8. Measure the secondary resistance using an ohm-
meter set at R x 1,000. Measure between the coil's
secondary spark plug lead (Figure 30) and the gray
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or orange lead. The correct secondary resistance is
listedin Table 1.

9. Replace theignition coil(s) if it doesn't test within
the specifications in Step 6 and/or Step 8.

10. Reconnect all electrical connections. Make sure
the electrical connectors are free of corrosion and are
completely coupled to each other.

11. Ingtall dl itemsremoved.

Ignition Cail
Removal/Installation

1. Place the motorcycle on the sidestand.

2. Remove the bolts securing the ignition coil cover
(Figure 24) and remove the cover.

3. Disconnect the ignition primary coil wire electri-
cal connectors (Figur e 25). Each connector contains
2wires: 1 red/whiteand 1 gray; and 1 red/white and
1 orange.

4. Remove the front cylinder head right-hand cover
(Figure 26) and the rear cylinder head left-hand
cover (Figure 27).

5. Disconnect the spark plug lead (Figure 28) from
each spark plug.

NOTE
Sep 6 and Sep 7 are shown with the
engine removedfrom theframefor clar-

ity.

6. Remove the bolt, lockwasher and washer (Figure
31) on each side securing each ignition coil assem-
bly to the front cylinder mounting bracket.

7. Carefully pull the ignition coil assembly (Figure
32), spark plug leads and cap out from the mounting
bracket and remove both coil assemblies.

8. Install by reversing these removals steps. Make
sure the electrical connectors are free of corrosion
and are completely coupled to each other.

Ignitor Unit Check

The ignitor unit cannot be tested. If there is a
problem within the ignition system and all other
components within the ignition system perform
within test specifications, then the ignitor unit is
probably faulty and should be replaced.

Prior to purchasing a new ignitor unit, have the
system checked by a Yamaha dedler. They may
perform a "remove and replace” test to see if the
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igniter unit isfaulty. This type of test is expensive if
performed by yourself. Remember if you purchase
anew ignitor unit and it does not solve your particu-
lar ignition system problem, you cannot return the
ignitor unit for a refund. Most motorcycle dealers
will not accept returns on electrical and electronic
components since they could be damaged internally
even though they look okay externally.

Ignitor Unit
Removal/lnstallation

The ignitor unit is located under the right-hand
engine cover behind the fud pump relay and the
flasher relay assembly.

1. Remove the seat and disconnect the battery nega-
tivelead as described in Chapter Threeinthis section
of the manual.

2. Remove theright-hand engine cover (Figure 33).

3. Remove the bolts securing the electrical panel to
the mounting bracket (Figure 34).

4. Carefully pull the electrical panel out and turn it
around.
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5. Remove thebolts and washers securing theignitor
unit to the electrical panel.

6. Disconnect the electrical wire connectors at the
ignitor unit and removeit.

7. Ingtal by reversing these removal steps. Before
connecting the electrical wire connectors atthe igni-
tor unit, make sure the connectors are clean of any
dirt or moisture.

STARTING SYSTEM

The gtarting system consists of the starter motor,
starter solenoid, starter circuit cutoff relay and the
starter switch.

The starting system is shown in Figur e 35. When
the starter button is pressed, it engages the solenoid
switch that closes the circuit. The electricity flows
from the battery to the starter motor.

CAUTION
Do not operate the starter for more than
five seconds at a time. Let it rest ap-
proximately ten seconds, then use it
again.

139

When the engine stop switch and the main switch
areturned to ON, the engine can only be started if:

a Thetransmissionisin NEUTRAL.

b. The clutch lever is pulled in (transmission in

gear) and the sidestand is up.

If the above conditions are not met, the starting
circuit cut-off relay will prevent the starter from
operating.

The starter gears are covered in Chapter Four in
this section of the manual.

Table 2, at the end of the chapter, lists possible
starter problems, probable causes and the most com-
mon remedies.

Starter Motor
Removal/l nstallation

1. Place the bike on the sidestand.

2. Removethe exhaust system as described in Chap-
ter Six in this section of the manual.

3. Make sure the ignition switch is in the OFF
position.

4. Disconnect the negative lead from the battery.

NOTE
Figure 36 is shown with the engine
partially disassembledfor clarity.

5. Pull back on the rubber boot and disconnect the
electrical wire (A, Figure 36) from the starter motor.
6. Remove the bolts (B, Figure 36) securing the
starter motor to the crankcase and remove it.

7. Installation is the reverse of these steps. Note the
following:

a. Grease the starter O-ring (A, Figure 37) and
insert the starter motor into the crankcase and
properly mesh it with the starter reduction
gears. Do not damage the O-ring during instal -
lation.

b. Tighten the starter motor mounting bolts to
5.1ft.-1b.(7N.m).

Starter Motor Disassembly/Assembly

The overhaul of a starter motor is best left to an
expert. This section shows how to determine if the
unit is defective.

Refer to Figure 38 for this procedure.

1. Remove the starter motor case bolts and lock-
washers (Figure 39).

—



140

5

STARTING SYSTEM

CHAPTER SEVEN

h— yoyms dois
— A “ﬂua
== A
L] UIUMS




ELECTRICAL SYSTEM

141

2. Slide off the front cover (B, Figure 37).

3. Slide off the rear cover (Figure 40) and shims
(Figure 41). Record the number of shims as the
same number must be installed during assembly.

4. Withdraw the armaturefrom the case (Figure 42).
5. Clean dl grease, dirt, and carbon dust from the
armature, case and end covers

CAUTION
Do not immerse brushes or the wire
windings in solvent or the insulation
might be damaged Wipe the windings

o

STARTER MOTOR

1. Bolt

2. Lockwasher
3. Washer

4. Rear cover
5. Shim

6. Shim

7. Brush holder (negative)
8. Brush holder (positive)
9. O-ring

10. Case and armature

11. Front cover
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with a cloth slightly moistened with sol-
vent and dry thoroughly.

6. Pull back the spring from behind the brashes and
remove the brashes from their guides. Measure the
length of each brash with avernier caliper (Figure
43). If they are worn to 0.20 in. (5.0 mm) or less,
replace them.

7. Check the spring tension by comparing to a new
set of springs. Replace if necessary.

8. Inspect the condition of the commutator (Figure
44). The mica in a good commutator is below the

OF

Good

Worn

Armature condition
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surface of the copper bars (Figure 45). A worn
commutator is indicated by the copper and mica
being level with each other. A worn commutator can
be undercut, but it requires aspecialist. Takethejob
to your Y amaha desler or an electrical repair shop.
9. Inspect the commutator bars for discoloration. If
apair of bars are discolored, that indicates grounded
armature coils.

10. Use an ohmmeter and check the electrical conti-
nuity between pairs of commutator bars (Figure 46)
and between the commutator bars and the shaft
mounting (Figure 47). If there is a short, the arma-
ture should be replaced.

11. Inspect thefield coil by checking continuity from
the cableterminal to the motor case with an ohmme-
ter; there should be no continuity. Also check from
the cable terminal to each brush wire; there should
be continuity. If theunit fails either of these tests, the
caseffield coil assembly must be replaced.

12. Check thebushing in thefront end cover (Figure
48) and theoil seal and bushing intherear end cover
(Figure49). If worn or damaged, refer itto aY amaha
dedler for further service.

13. Inspect the splines (A, Figure 50) on the arma-
ture shaft where it meshes with the starter gears.
Check for worn or chipped splines.

14. Check the bearing (B, Figure 50) on the arma-
ture shaft for wear or damage.

15. Ingpect the case O-rings (Figure 51) for wesr,
deterioration or damage; replace if necessary.

16. Ingpect the stack-up of nuts, washer and insu-
lated washers (Figure 52) on the positive brush
holder assembly. Replace any damaged part if nec-
essary.

17. Assemble by reversing these removal steps,
while noting the following:
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Starting Circuit Sidestand Switch Testing

1 Place blocks under the motorcycle to hold it
securely m place.
2. Removethe seat.

CHAPTER SEVEN
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3. Disconnect the starting circuit sidestand relay
2-pin electrical connector located next to the battery.
It contains 2 wires (1 black and 1 bluelyellow).

4. Setthe ohmmeter scaleto read ohmsx 1. Connect
the ohmmeter test leads to the black and blue/yellow
terminals.

5. Raise the sidestand, there should be continuity
(low resistance).

6. Lower the sidestand, there should be no continuity
(infinite resistance).

7. If the switch tests okay, reconnect the 2-pin elec-
trical connector.

8. To replace the sidestand switch, disconnect the
electrical connector. Remove the mounting screws
and remove the switch. Reverse to install.

Starting Circuit Neutral Switch Testing

1. Place the motorcycle on the sidestand.

2. Disconnect the starting circuit neutral switch sin-
gle sky blue electrical connector, located on the
left-hand side next to the battery.

3. Set the ohmmeter scaletoread ohms x 1. Connect
the ohmmeter positive (+) test lead to the sky blue
terminal leading to the neutral switch.

4. Ground the chmmeter negative (-) test lead to the
engine.

5. Shift the transmission into NEUTRAL, there
should be continuity (low resistance).

6. Shift the transmission into any gear, there should
be no continuity (infinite resistance).

7. If the switch tests okay, reconnect the single sky
blue electrical connector.

8. To replace the sidestand switch, remove the left-
hand crankcase cover as described in Chapter Four
in this section of the manual. Disconnect the electri-
cal connector, then remove the mounting screws and
remove the switch (Figure 58). Reverseto install.

LIGHTING SYSTEM

The lighting system consists of the headlight,
taillight/brakehght combination, directiona signals,
warning lights and speedometer and tachometer il-
lumination lights. In the event of trouble with any
light, the first thmg to check is the affected bulb
itself. If the bulb is good, check all wiring and
connections with atest light. Table 3 lists the re-
placement bulbs for these components.
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Headlight Replacement

WARNING
Ifthe headlight bulb hasjust burned out
or turned off it will be hot* Don't touch
the bulb until it cools off

1. Remove the mounting screws (A, Figure 59) on
each side of the headlight housing.

2. Pull the tnm bezel and headlight unit (B, Figure
59) out and disconnect the electrical connector (A,
Figure 60) from the bulb

3 Remove the bulb cover (B, Figure 60)

CAUTION
Do not touch the bulb glass with your
fingers because traces ofoil on the bulb
will dragtically reduce the life of the
bulb Clean any traces of oil from the
bulb with a cloth moistened in alcohol
or lacquer thinner

4 Turn the bulb holder counterclockwise and re-
move the bulb

5 Ingtal by reversing these steps. Be sureto install
the bulb cover with the TOP mark (C, Figure 60)
facing up

6 Adjust the headlight as described under Headlight
Adjustment in this chapter.

Headlight Adjustment

Adjust the headlight horizontally and verticaly
according to the Department of Motor Vehiclesregu-
lations in your area

There are 2 adjustments horizontal and vertical
To adjust, proceed as follows

Horizontal adjustment—Turn the top screw (A,
Figure 61) clockwise to move the beam to the right
and counterclockwise to move the beam to the left

Vertical adjustment—Turn the lower screw (B,
Figure 61) clockwise to move the beam up and
counterclockwise to move the beam down.

Speedometer [llumination
Bulb Replacement

1. Disconnect the speedometer cable (Figure 62).
2 Remove the bolts securing the speedometer base
and pull it away from the steenng head.

CHAPTER SEVEN
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3. Remove the outside cover (as necessary) to gain
access to the blown bulb.

4. Remove the bulb from the connector and install a
new one.

5. Installation is the reverse of these steps.

SWITCHES

Front Brake Light Switch
Replacement

1. Using a small screwdriver or drift, push up in the
hole in the base of the master cylinder switch recep-
tacle and withdraw the switch and electrical harness
from the master cylinder (Figure 63).

2. Remove the headlight and follow the switch's
electrical harnessinto the headlight case (Figure 64)
and disconnect it.

3. Install the new switch and connect the wires.

Rear Brake Light Switch
Replacement

1. Remove the frame right-hand side cover.

2. Unhook the spring (A, Figure 65) from the brake
arm.

3. Unscrew the switch housing and locknut (B,
Figure 65) from the mounting bracket.

4. Disconnect the electrical wires.

5. Replace the switch; reinstall and adjust as de-
scribed in this chapter.

Rear Brake Light Switch Adjustment

1. Turnthe ignition switch to the ON position.

2. Depress the brake pedal. Brake light should come
onjust asthe brake begins to work.

3. To makethe light come on earlier, hold the switch
body (A, Figure 66) and turn the adjusting nut (B,
Figure 66) as required.

Sidestand Switch Replacement

NOTE
This procedure is shown with the
sidestand assembly removed for clarity.
It is not necessary to remove the assem-
bly in order to remove the switch.

1. Place the bike securely on the sidestand.
2. Removethe sidestand switch screws (Figure 67).
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3. Disconnect the switch electrica connector and
remove the switch.
4, Install the new switch and connect the connector.

Flasher Relay Replacement

1. Removethe right-hand side cover (Figure 33).
2. Disconnect the 9-pin electrical connector and
remove the flasher relay (Figure 68) and replace it
with anew unit.

FUEL PUMP TESTING

The fue pump system consists of a fue pump,
fud pump controller and fuel reserve switch. Refer
to Figure 69 for 1987-1989 models or Figure 70 for
1990-1993 models. Fuel pump removal and instal-
lation is described in Chapter Six in this section of
the manual. Observe the following conditions when
troubleshooting the fuel pump system.

1. Check al connections to make sure they aretight
and free of corrosion.

2. Check the battery to make sure it is fully charged.
3. Fuel pump troubleshooting is divided into 4 sepa-
rate test procedures, each dependent upon the prob-
lem experienced.

a Test 1. Fuel pump fails to operate after engine
is started.

b. Test 2. Fud pump fails to operate for a 5
second interval when the carburetor fud level
is low and the fud level indicator does not
come on.

¢. Test 3: Fuel pump failsto operate for 5 second
intervals when the carburetor fud level is low
and the fud level indicator comes on.

d. Tet 4: Fuel pump does not stop after 30
seconds when fud indicator comes on while
engineis turned on.

Testl

1. Remove theright-hand cover (Figure 33).

2. Shift the transmission into neutral.

3. Disconnect the fud pump relay 6-pin electrical
connector (Figure 71).

4. Connect a 0-20 V DC voltmeter to the wiring
harness side of the connector. Connect the positive
(+) test lead to the red/white terminals and the nega-
tive (-) test lead to ground.
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5. Turn the main switch ON and the engine stop
switch to RUN.

6. Push the START button and measure the voltage.
Interpret results as follows:

a Lessthan 12 volts: check the main switch.

b. Morethan 12 volts. proceed to Step 7.
7. Reconnect the 6-pin electrical connector.
8. Removethe headlight as described inthis chapter.

9. Within the headlight housing, disconnect the
right-hand handlebar switch 9-pin electrical connec-
tor.
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FUEL PUMP CIRCUIT

(1987-1989)
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. Fuel pump relay

. Fuel pump

. Reserve switch

. Ignitor unit

. Fuel indicator light
. Fuel sender

Diode

. Engine stop switch
. Main switch

. Start switch

. Fuel pump relay

. Fuel pump

. Reserve switch

. Ignitor unit

. Engine stop switch
. Main switch

. Solenoid valve
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10. Connect an ohmmeter to the right-hand switch
side of the electrical connector. Connect the test
leads to the red/white and the red/green terminals.
11. Move the FUEL (reserve) switch button as fol-
lows and check continuity. Interpret results as fol-
lows:

a. Push the switch button in: there should be
continuity (low resistance).

b. Release the switch button from the pushed
position: there should be no continuity (infin-
ity).

c. If the switch fails either of these steps, the
switch assembly is faulty and must be re-
placed.

12. Reconnect the 9-pin electrica connector and
install the headlight.

13. Inthe areaunder theright-hand cover, disconnect
the fud pump relay 6-pin electrical connector (Fig-
ure71).

14. On the wiring harness side of the connector,
connect ajumper wire between the red/white and the
blue/black terminals.

15. Turn the main switch ON and the engine stop
switch to the RUN position.

16. Push both the START button and the FUEL
(reserve) button at the sametime. Interpret results as
follows:

a Fuel pump operates: Re-check the entire fuel
system electrical connections to make sure
they are tight and free of corrosion. If all
connections are OK, replace the fud pump
relay.

b. Fuel pump does not operate: replace the fud
pump.

17. Connect the fue pump relay 6-pin electrical
connector. Do not install the right-hand cover if Test
2 is going to be performed.

Test2

1. If 4ill in place, remove the right-hand cover
(Figure 33).

2. Shift the transmission into neutral.

3. Disconnect the fud pump relay 6-pin electrical
connector (Figure 71).

4. Connect a 0-20 V DC voltmeter to the wiring
harness side of the connector. Connect the positive
(+) test lead to the red/white terminals and the nega-
tive (-) test lead to ground.
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5. Turn the main switch ON and the engine stop
switch to RUN.
6. Push the START button and measure the voltage.
Interpret results as follows:

a Lessthan 12 volts: check the main switch.

b. Morethan 12 volts: proceed to Step 7.
7. Reconnect the 6-pin electrical connector.
8. Removethe headlight as described in this chapter.
9. Within the headlight housing, disconnect the
right-hand handlebar switch 9-pin electrical connec-
tor.
10. Connect an ohmmeter to the right-hand switch
side of the electrical connector. Connect the test
leads to the red/white and the red/green terminals.
11. Move the FUEL (reserve) switch button as fol-
lows and check continuity. Interpret results as fol-
lows:

a. Push the switch button in: there should be
continuity (low resistance).

b. Release the switch button from the pushed
position: there should be no continuity (infin-
ity).

c. If the switch fails either of these steps, the
switch assembly is faulty and must be re-
placed.

12. Reconnect the 9-pin electrical connector and
install the headlight.

13. Inthe areaunder the right-hand cover, locate the
fud pump relay 6-pin electrical connector (Figure
71). Do NOT disconnect it.

14. Carefully insert the positive (+) test lead into the
blue/black wireterminal of the connector. Make sure
it touches bare metal within the connector.

15. Connect the negative (-) test lead to ground.
16. Turn the main switch ON and the engine stop
switch to the RUN position.
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17. Push both the START button and the FUEL
(reserve) button at the same time. Interpret results as
follows:

a. Fuel pump input voltage less than 11 volts:
replace the fud pump relay.

b. Fuel pump input voltage more than 11 volts:
Re-check the entire fuel system electrical con-
nections to make sure they are tight and free
of corrosion. If al connections are OK, re-
place the fud pump.

18. Do not ingtall the right-hand cover if Test 3 is
going to be performed.

Test3

1. Remove the headlight as described in this chapter.
2. Within the headlight housing, disconnect the
right-hand handlebar switch 9-pin electrical connec-
tor.

3. Connect an ohmmeter to the right-hand switch
side of the electrical connector. Connect the test
leads to the red/white and the red/green terminals.
4. Move the FUEL (reserve) switch button as fol-
lows and check continuity. Interpret results as fol-
lows:

a. Push the switch button in: there should be
continuity (low resistance).

b. Release the switch button from the pushed
position: there should be no continuity (infin-
ity).

c. If the switch fails either of these tests, the
switch assembly is faulty and must be re-
placed.

5. Reconnect the 9-pin electrical connector and in-
stal the headlight.
6. If dill in place, remove the right-hand cover
(Figure 33).
7. Shift the transmission into neutral.
8. Disconnect the fud pump relay 6-pin electrical
connector (Figure 71).
9. Connect a 0-20 V DC voltmeter to the wiring
harness side of the connector. Connect the positive
(+) test lead to the red/green terminals and the nega-
tive (-) test lead to ground.
10. Turn the main switch ON and the engine stop
switch to RUN.
11. Pushthe START button and measure the voltage.
Interpret results as follows:

a Lessthan 12 volts: check the main switch.

b. Morethan 12 volts: proceed to Step 12.
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12. Reconnect the 6-pin electrical connector.

13. Carefully insert the positive (+) test lead into the
blue/black wire terminal of the connector. Make sure
it touches bare metal within the connector.

14. Connect the negative (-) test lead to ground.
15. Turn the main switch ON and the engine stop
switch to the RUN position.

16. Push both the START button and the FUEL
(reserve) button at the sametime. Interpret results as
follows:

a. Fuel pump input voltage less than 11 volts:
replace the fue pump relay.

b. Fue pump input voltage more than 11 volts
for 5 seconds. Re-check theentire fuel system
electrical connections to make sure they are
tight and free of corrosion. If al connections
are OK, replace the fud pump.

17. Do not install the right-hand cover if Test 4 is
going to be performed.

Test 4 (1987-1989 models only)

NOTE
1990 and later models are not equipped
with afuel sender, therefor thistest can-
not be performed on these models.

1. Removethe seat.

2. Disconnect the fuel sender 2-pin electrical con-
nector (1 green and 1 black wire).

3. Connect a jumper wire between the green and
black terminas on the wiring harness side of the
connector. Make sure thejumper wire stays in place
during the remainder of this test.

4. Connect a0-20 V DC voltmeter to the other side
of the connector. Connect the positive (+) test lead
to the blue/black terminals and the negative (-) test
lead to ground.

5. Turn the main switch ON and the engine stop
switch to RUN.

6. Push the START button and measure the fud
pump input voltage. Interpret results as follows:

a. 0 volts after about 30 seconds: fuel sender is
faulty, replace it.

b. More than 0 volts after about 30 seconds:
Re-check the entire fuel system electrical con-
nections to make sure they are tight and free
of corrosion. If al connections are OK, re-
place the fud pump relay.
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7. Reconnect the fuel sender 2-pin electrical connec-
tor. Install the right-hand cover.

Fuel Pump Tegting

Removethefud pump as described in Chapter Six
in this section of the manual. Connect a 12-volt
battery to the fud pump as shown in Figure 72. If
the fud pump is good, it will vibrate dightly. If not,
replace it.

Fuel Reserve Switch

1. Remove the headlight as described in this chapter.
2. Disconnect the fuel reserve switch electrical con-
nector containing 2 wires: red/white and red/green.
3. Connect an ohmmeter's (set on R x 1) red lead to
thered/white wire and the black lead to the red/green
wire.
4. Interpret results as follows:
a Withthefud reserve switchturned to RES, the
reading should be O ohms.
b. With thefud reserve switch turned to ON, the
reading should be infinite resistance.
5. If the fud reserve switch failed either of the tests
in Step 4, the right-hand switch assembly should be
replaced.

HORN

Removal/l nstallation

1. Disconnect the horn electrical connector (Figure
73).

2. Removethe bolts securing the horn.

3. Installation is the reverse of these steps.

Testing

1. Disconnect horn wires from harness.

2. Connect hornwiresto 12-volt battery. If it isgood,
it will sound.

FUSES

Whenever afuse blows, find out the reason for the
failure beforereplacing the fuse. Usually, thetrouble
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is a short circuit in the wiring. This may be caused
by worn-through insulation or a disconnected wire
shorting to ground. Fuse ratings are listed in Table
4.

CAUTION
Never substitute aluminumfoil or wire
for a fuse. Never use a higher amperage
fuse than specified. An overload could
result infire and complete loss of the
bike.

There are 4 fuses used on the X535 models. The
fuse panel is located underneath the sest.

If the main fuse blows, raise the seat and separate
the rubber fuse holder (Figure 74). Removethe fuse
and replace it with one of the same amperage.

@

Fuel pump connector

o
]
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Table 1 ELECTRICAL SPECIFICATIONS

System voltage 12volts
Pickup coil resistance 140-170 ohms*
Ignition coil resistance
Secondary 10.6-15.8 K ohms*
Primary 3.8-4.6 ohms*
Charging voltage 14 volts at 5,000 rpm
Armature coil resistance 0.34-0.42 ohms*
Starter brush wear limit 0.20in. (5.0 mm)

*Test performed to unit at a temperature of 68° F (20° C).

Table 2 STARTER TROUBLESHOOTING

Symptom Probable cause Remedy
Starter does not operate Low battery Recharge battery
Worn brushes Replace brushes
Defective relay Repair or replace
Defective switch Repair or replace switch
Defective wiring connection Repair wire or repair connection
Internal short circuit Repair or replace defective component
Starter action is weak Low battery Recharge battery
Pitted relay contacts Clean or replace
Worn brushes Replace brushes
Defective connection Clean and tighten
Short circuit in commutator Replace armature
Starter runs continuously Stuck relay Replace relay
Starter turns; does not turn engine Defective starter clutch Replace starter clutch

Table 3 REPLACEMENT BULBS

Item Voltage/Wattage
Headlight 12V 60W/55W
Tail/brakelight

u.s. 12V 8W/27TW

U.K. 12V5W/21W
Front running light (U.S.) 12V8W/27W
Auxiliary light (U.K. only) 12V 4W
Front flasher

u.s. 12V 8W/27TW

U.K. 12v 21W
Rear flasher

u.s. 12V 27W

U.K. 12V 21W
Meter light 12V3.4W
Indicator lights

High beam 12V1.7W

All others 12V 3.4W

Table 4 FUSES

Amperage
Main 20
Headlight 10
Signal 10
Ignition 10

Spare 20&10
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FRONT SUSPENSION AND STEERING

This chapter discusses service operations on sus-
pension components, steering, wheels and related
items. Specifications (Table 1) and tightening
torques (Table 2) are found at the end of the chapter.

NOTE
This chapter covers all procedures
unique to the XV535 Virago V-twins. If
a specific procedure is not included in
this chapter, refer to Chapter Eight at
thefront of this manual for service pro-
cedures.

FRONT WHEEL

Removal/l nstallation

NOTE
Itisnot necessary to completely remove
the axlepinch bolt.

1. Loosen the axle pinch bolt (Figure 1).

2. Disconnect the speedometer cable (A, Figure 2)
at the front wheel.

3. Loosen the front axle.

4. Place awooden block under the crankcase to lift
the front of the bike off the ground.

5. Unscrew the axle (B, Figure 2) from the right-
hand fork leg and remove it.

6. Pull the wheel forward to disengage thebrake disc
from the caliper.

7. Removethe whesdl.

CAUTION
Do not set the wheel down on the disc
surface as it may be scratched or
war ped. Either lean the wheel against a
wall or place it on a couple of wood
blocks.
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NOTE

Insert a piece of wood in the cahper in
place ofthe disc. That way, ifthe brake
lever is inadvertently squeezed, thepis-
tonwill not beforced out ofthe cylinder.
If this does happen, the caliper might
have to be disassembled to reseat the
piston and the system will have to be
bled. By using the wood, bleeding the
brake is not necessary when installing
the wheel.

8. Remove the spacer (Figure 3) from the seal inthe
right-hand side of the wheel.

9. Remove the speedometer drive from the sedl in
the left-hand side of the wheel.

I nspection

1. Remove any corrosion on the front axle with a
piece of fine emery cloth.

2. Measuretheradial runout of the wheel rim with a
dia indicator as shown in Figure 4. If runout ex-
ceeds 0.08 in. (2.0 mm), check the wheel bearings.
Refer to Wheels in Chapter Eight in the front section
of this manual for information on spoke tightening
and whesl truing.

3. Check the rims for cracks or damage as described
under Rims in Chapter Eight in the front section of
this manual .

Installation

1. Lightly grease the lips of both front whed seals
(Figure5) andthe sedl in the speedometer gear case.
2. Insert the spacer in the right-hand side sedl (Fig-
ure3).
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3. Insert the speedometer gear case into the whedl.
Make sure to align the notches in the gear case (A,
Figure 6) with the speedometer drive dogs (B, Fig-
ure6).

4. Install thefront wheel and carefullyinsert thedisc
between the pads when installing the wheel.

5. Make sure the locating dot in the speedometer
gear case is aligned with the boss on the fork tube.
Alsomake surethe spacer (Figure7) isstill inplace.

6. Insert theaxle and screw itinto the right-hand fork
leg. Tighten the axle to specifications (Table 2).
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7. Apply thefront brake and compressthefront forks
several times to make sure the axle is installed
correctly without binding theforks. Thentightenthe
axle pinch bolt to specification (Table 2).

8. After the whed isinstalled, completely rotate it
and apply the brake several times to make sure it
rotates fredy.

9. Install the speedometer cable.

NOTE
Rotate the wheel slowly when inserting
the cable so that it will engageproperly

FRONT WHEEL

10 {0 e i

I.Tire

2. Inner tube 9. Hub cover

3. Rim 10. Spacer

4. Spoke 11. Spacer flange

5. Spacer 12. Clutch meter

6. Oil seal 13. Clutch retainer

7. Bearing 14. Speedometer drive assembly
8. Hub 15. Front axle
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FRONT HUB

Refer to Figure 8 for this procedure.

Disassembly

1. Remove the front wheel as described in this
chapter.

2. If not already removed, removethe spacer (Figure
3) from the seal in the right-hand side of the wheel.
3. If not aready removed, remove the speedometer
drive from the seal in the left-hand side of the wheel.
4. Remove the hub cover (A, Figure 9).

5. Remove the right- (Figure 10) and left-hand (B,
Figure 9) oil sedls.

6. Remove the speedometer clutch retainer and
clutch (C, Figure9).

7. Remove the wheel bearings, spacer and spacer
flange. Tap the bearing out with a soft aluminum or
brass drift.

CAUTION
Tap only on the outer bearing race. The
bearing will be damaged ifstruck on the
inner race.

I nspection

1. Clean bearings thoroughly in solvent and dry with
compressed air.

WARNING
Do not spin the bearing with the air jet
while drying. Instead hold the inner
race with your hand. Because the air jet
can spin the bearing race at higher
speeds than which it was designed, the
bearing may disintegrate and possibly
cause severe eyeinjuries.

2. Clean the inside and outside of the hub with
solvent. Dry with compressed air.

3. Turn each bearing by hand (Figure 11), making
sure it turns smoothly. Check balls for evidence of
wear, pitting or excessive heat (bluishtint). Replace
bearings if necessary; aways replace as acomplete
Set.

4. Check the axle for wear and straightness. Use
V-blocks and adia indicator as shownin Figure 12.
Iftherunout is0.008 in. (0.2 mm) or greater, the axle
must be replaced.
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Assembly

NOTE
If installing sealed bearings, it is not
necessary to grease the bearings as de-
scribed in Sep 1. Instead, proceed to
Sep 2.

1. Pack the bearings thoroughly with multipurpose
grease. Work the grease between the balls thor-
oughly.

2. Pack the whed hub and axle spacer with muilti-
purpose grease.

NOTE
Install the wheel bearings with the
sealed sidefacing outward.

3. Install the right-hand wheel bearing and the
specer. Install the spacer flange and install the left-
hand bearing.

CAUTION

Tap the bearings squarely into place
and tap on the outer race only. Use a
socket (Figure 13) that matches the
outer race diameter. Do not tap on the
inner race or the bearing might be dam-
aged. Besurethat thebearingsare com-
pletely seated.

4. Install theright-hand oil sedl.

5. Install the speedometer clutch housing, retainer
and oil sed in the hub.

6. Lubricate the il seal lips with grease.

7. Disassembl e the speedometer gear case and lubri-
cate the gears and diding faces with a lightweight
lithium soap base grease. Reassemble it.

8. Install the front wheel as described in this chapter.

HANDLEBAR

Removal/l nstallation

1. Place the bike on the sidestand.

2. Removetherear view mirror(s) (A, Figure 14).
3. Disconnect the brake light switch eectrical con-
nection.

CAUTION
Cover thefuel tank with a heavy cloth
or plastic tarp to protect it from acci-
dental spilling of brakefluid. Wash any
spilled brake fluid off any painted or
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plated surface immediately, as it will
destroy thefinish. Use soapy water and
rinsethoroughly.

4. Remove the 2 bolts (A, Figure 15) securing the
master cylinder and lay it on the fud tank. It is not
necessary to disconnect the hydraulic brake line.

5. Slide back the clutch cable adjuster cover (Figure
16). Then dacken the clutch cable and disconnect it
at the hand lever.

6. Remove the screws and separate the 2 halves of
the left-hand switch assembly (B, Figure 14).
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7. Remove the screws and separate the 2 halves of
the right-hand switch assembly (B, Figure 15). Dis-
connect the throttle cable from the throttle grip.
8. Removethe bolt covers.
9. Removethe clamps (A, Figure 17) securing elec-
trical cablesto the handlebar.
10. Remove the 4 handlebar clamp Allen bolts and
remove the handlebar upper holders (B, Figure 17).
11. Install by reversing these steps. Note the follow-
ing:
a Tighten al fasteners to the specifications in
Table2.
b. Make surethe UPmark onthe master cylinder
clamp (C, Figure 15) isfacing up.

STEERING HEAD

Refer to Figure 18 for this procedure.

Disassembly

I. Place the bike on the sidestand.

2A. On 1987-1989 U.S. models and 1988 U.K.
models, remove the rear bolt and front bolt on each
side securing the frame top cover and remove the
cover.

2B. On 1990-on U.S. models and 1989-on U.K.
models, remove the sub-fuel tank as described in
Chapter Six in this section of the manual.

3. Remove the front wheel as described in this
chapter.

4. Disconnect the speedometer cable (Figure 19).
5. Disconnect and remove the horn.

6. Remove the headlight, the front turn indicators
and the headlight shell (Figure 20).

7. Remove the handlebar (A, Figure 21) as de
scribed in this chapter.

8. Removethe speedometer unit (B, Figure 21) and
indicator light assembly (C, Figure 21).

9. Remove the front forks as described in this chap-
ter.

10. Remove the steering stem bolt and remove the
upper fork bridge (D, Figure 21)

1. Remove the ring nut (E, Figure 21) with a
spanner wrench (Figure 22) or use an easily impro-
vised unit (Figure 23).

12. Remove the upper bearing cover.

13. Pull the steering stem out of the frame (Figure
24). On these models, upper and lower bearings are
disassembled ball bearings so beready to catch them
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. STEERING STEM

1. Cover 12. Bearing cover
2. Allen bolt 13. Outer race

3. Upper holder 14. Steel balls

4. Lower holder 15. Race

5. Bracket 16. Race

6. Damper 17. Steering stem
7. Steering bolt 18. Upper fork bridge
8. Cable guide 19. Washer

9. Washer 20. Lockwasher
10. Bolt 21.Nut
11. Ring nut 22. Clip
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asthey fall out. Remove all bearingsthat are held in
the steering head by grease.

NOTE
Thereisatotal number of 38 ball bear-
ings used—19 in the top and 19 in the
bottom. The bearings should not be in-
termixed because ifworn or damaged,
they must be replaced in sets. However,
balls in both sets are the same size.

I nspection

1. Clean the bearing races in the steering head and
al bearings with solvent.

2. Check for broken welds on the frame around the
steering head. If any are found, have them repaired
by acompetent frame shop or welding service famil-
iar with motorcycle frame repair.

3. Check the balls for pitting, scratches, or discol-
oration indicating wear or corrosion. Replace them
in sets if any are bad.

4. Check the upper and lower races in the steering
head for pitting, galling and corrosion. If any of
these conditions exist, replace the races as described
inthis chapter.

5. Check steering stem for cracks and check its race
for damage or wear. Replace if necessary.

Bearing Race Replacement

The headset and steering stem bearing races are
pressed mto place. Because they are easily bent, do
not remove them unless they are worn and require
replacement. Take old races to the dealer to ensure
exact replacement.

Toremove aheadset race, insert ahardwood stick
into the head tube and carefully tap the race out from
theinside (Figure 25). Tep all aroundtherace so that
neither the race nor the head tube are bent. To install
arace, fit it into the end of the head tube. Tap it
dowly and squarely with a block of wood (Figure
26).

Assembly

Refer to Figure 18 for this procedure.
1. Make sure the steering head bearing races are
properly seated.
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2. Apply acoat of whedl bearing grease to the lower
bearing race cone on the steering stem and fit 19 ball
bearings around it.

3. Apply acoat of wheel bearing grease to the upper
bearing race cone and fit 19 ball bearings around it
(Figure 27).

4. Insert the steering stem into the head tube. Hold
it firmly in place.

5. Install the upper bearing race and upper bearing
cover.

6. Position the ring nut with the taper side facing
downward.

7. Install the ring nut and tighten it to approximately
27 ft.-Ib. (38 N.m).

8. Loosen it completely. Then retighten it to 7.2
ft.-Ib. (10 N.m).

9. Continue assembly by reversing Disassembly
Steps 1-10. Tightening torques are found in Table 2.
10. After the total assembly is completed, check the
stem for looseness or binding—readjust if necessary.

Steering Stem Adjustment

If play developsinthe steering system, it may only
require adjustment. However, don't take achance on
it. Disassemble the stem as described under Seering
Head in this chapter.

FRONT FORK

The Yamahafront suspension consists of aspring-
controlled, hydraulically dampened telescopic fork.
Before suspecting mgjor trouble, drain the front fork
oil and refill with the proper type and quantity; refer
to Chapter Threein this portion of themanual. If you
still havetrouble, such as poor damping, atendency
to bottom or top out or leakage around the rubber
seals, follow the service procedures in this section.

To smplify fork service and to prevent the mixing
of parts, the legs should be removed, serviced and
installed individually.

Removal/l nstallation

1. Place the motorcycle on the sidestand.

2. Removethe front wheel as described in this chap-
ter.

3. Remove the bolts securing the front fender (Fig-
ure 28) and remove the fender assembly.

CHAPTER EIGHT
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4. Remove the brake caliper as described in Chapter
Ten in this portion of the manual.

NOTE

Insert a piece ofwood in the caliper in
place ofthe disc. That way, ifthe brake
lever is inadvertently squeezed, thepis-
ton will not beforced out of the caliper.
Ifit does happen, the caliper might have
to be disassembled to reseat the piston.
By using the wood, bleeding the brake
is not necessary when installing the
wheel.

5. Remove the top trim cap (Figure 29).
6. Loosen the upper (A, Figure 30) and lower (B,
Figure 30) fork bridge bolts.
7. Remove the fork tube. It may be necessary to
dightly rotate the tube while removing it.
8. Repeat for the opposite side.
9. Install by reversing theseremoval steps. Notethe
following:
a. Push the fork tube up until it is flush with the
top surface of the upper fork bridge (Figure
31).
b. Tighten the lower fork bridge bolts only suf-
ficiently to hold the fork assemblies in place.
c. Install the front axle and tighten it securely.
This will hold the fork legs in their correct
relation to each other prior to tightening the
bridge bolts.
d. Torque the bolts to specifications in Table 2.
e. Removethe front axle.

Disassembly
Refer to Figure 32 for this procedure.

NOTE

This procedure is best performed with
the aid of a helper.

CAUTION
If the bike hasbeen subjected to frequent
rain or moisture or ifthe bike has been
in storagefor any period of time, mois-
ture may havepassed the trimcap caus-
ing rust. Any rust must be removedprior
to removing any upper forkparts during
thisprocedure. If anyrust particlesdrop
down into the fork assembly the fork
must be removed, disassembled and
thoroughly cleaned prior to refilling
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10. Dust seal

11.Clip

12. Oil seal

13. Slider bushing guide
14. Slider

15. Clamp bolt

16. Allen bolt

17. Washer

18. Gasket

19. Drain screw
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with fresh fork oil. After removing the
trim cap, if rust is present, scrape it
clean, blow the rust residue out with
compressed air and apply WD-40, or
equivalent, thenremovethe stopper ring
and spring seat.

1. If not already removed, remove the fork trim cap
(Figure 33).

2. Turn the fork assembly upside down and place it
on a piece of soft wood on the shop floor.

NOTE
Thelower Allen bolt had alocking agent
applied to the threads during assembly
and is usually very difficult to loosen.

3. Have a helper compress the fork dider to exert
spring pressure onto the damper rod to prevent it
from rotating in Step 4.

4. Loosen the lower Allen bolt (Figure 34) with an
ar driver or impact driver if possible. Remove the
Allen bolt and sealing washer. If you are unable to
loosen the Allen bolt at thistime, it will be loosened
in Step 10.

€)
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5. The spring seat and spring are held in position by
a stopper ring. To remove the stopper ring, have an
assistant depress the spring seat (A, Figure 35) using
a suitable size drift.

6. Remove the stopper ring (B, Figure 35) from its
groove in the fork with a small screwdriver. Discard
the stopper ring as anew one must be installed.

7. When the stopper ring is removed, rel easetension
from the spring seat and remove it.

8. Remove the fork spring and if the Allen bolt was
removed, also remove the damper rod.

9. Turn the fork upside down and pour the oil out
and discard it. Pump the fork several times by hand
to expel most of the remaining oil.

NOTE
Thefollowing step requires the use of
Yamaha special tools.

10. If you were unableto loosen the lower Allen bolt
in Step 4, perform the following:
a. Install Yamaha special tool Damper Rod
Holder (U.S. part No. YM-01300-1, U.K. part
No. 90890-01294) onto the T-handle (U.S.
part No. YM-01326-1, U.K. part No. 90890-
01326).

NOTE
Figure 36 and Figure 37 are shown
with the damper rod removed from the
fork dlider for clarity.

b. Insertthe special toolsinto the fork tube (Fig-
ure 38) and carefully drivethe holder (Figure
36) into the top recess in the damper rod
(Figure 37). Thiswill hold the damper rod in
place while loosening the Allen bolt.
¢. Hold the special tool in place and loosen the
Allen bolt (Figure 34). Removethe Allen bolt
and sealing washer.
d. Remove the special tool.
11. Removethedust sed (Figure 39) fromthe dider.
12. Remove the snap ring (Figure 40) from the
groove in the dider.
13. Pull the fork tube out of the dider.

CAUTION
The oil seal is very tiff and is difficult
to remove. Use an oil seal puller ifre-
moval is difficult. If necessary, take the
fork slider to a Yamaha dealer and have
the seal removed to prevent damage to
thedlider.
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14. Remove the oil seal by prying it out with a
flat-tipped screwdriver. Remove the oil seal dowly
to prevent damage to the fork dider.

I nspection

1. Thoroughly clean al parts in solvent and dry
them.

2. Check upper fork tube exterior for scratches and
straightness. If bent or scratched, it should be re-
placed.

3. Check thefork dider for dents or exterior damage
that may cause the upper fork tube to hang up during
riding conditions. Replace if necessary.

4. Check the axle bearing surface and the threaded
holes in the dider (Figure 41) for wear or damage.
Replace if necessary.

5. Carefully check the damper rod piston ring (Fig-
ure 42) for wear or damage.

6. Check the damper rod for straightness. Figure 43
shows onemethod. Therod should be replaced if the
runout is 0.008 in. (0.2 mm) or greater.

7. Make suretheoil holesin the damper rod areclear
(Figure 44). Clean out if necessary.

8. Measure the uncompressed length of the fork
spring (Figure 45). Replace the spring if it is too
short. See Table 1 for specifications.

9. Check the condition of the O-ring (Figure 46) on
the fork cap. Replace if worn, damaged or starting
to deteriorate.

10. Inspect the dlider bushing guide (Figure 47) for
wear or damage. Replace if necessary.

11. Check the oil seal surface (Figure 48) of the
dider for wear or damage. Clean out if necessary.
12. Thoroughly clean out any rust that may have
formed in the top of the fork tube (Figure 49). After
removing the rust, thoroughly clean the fork tubein
solvent to remove dl residue that could contaminate
the fork ail.

13. Make sure the dust sea (Figure 50) is still
flexible and the sealing lip is not damaged, replace
if necessary.

14. Any parts that are worn or damaged should be
replaced. Smply cleaning and reinstalling unserv-
iceable components will not improve performance
of the front suspension.

Assembly
Refer to Figure 32 for this procedure.
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1. If removed, install the drain screw and washer
(Figure 51).

2. Apply fork ail to all parts prior to assembly.

3. Install the rebound spring onto the damper rod
(Figure 52).

4. Insert the damper rod into the fork tube (Figure
53) and install the il lock piece (Figure 54).

5. Apply alight coat of ail to the outside of the fork
tube and install it into the dlider (Figure 55). Push it
in until it stops.

6. Make sure the sealing washer (Figure 56) isin
place on the Allen bolt.

7. Apply red Loctite (No. 271) to the threads of the
Allen bolt and ingtdll it (Figure 34).

8. Use the same tool set-up used during removal to
keep the damper rod from turning and tighten the
Allen bolt to the torque found in Table 2.

9. Position the oil seal with the open end facing up
(Figure 57) and install the oil seal onto the fork tube
(Figure 58).

NOTE
Some type offork seal driver isrequired
to install the oil seal. Yamaha sells a
fork seal driver set (U.S part No. YM-

5)
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01367 and YM-8010 or U.K. part No.
90890-01367 and 90890-01370). The
adjustable fork seal driver shown in
Figure59 is made by Suzuki, is univer-
sal, and can be used on almost all Japa-
nese fork assembles (including
Japanese "Showa" forks equipped on
some late model Harleys).

NOTE
Make sure the seal seats squarely and
fully in the bore ofthe dlider.

NOTE
In some cases it may be necessary to
drive the il seal in thefinal way with a
broad tipped flat-bladed screwdriver
and hammer being careful not to dam-
age the oil seal.

10. Using afork seal driver (Figure 59), tap the seal
into the dlider until the clip groove can be seen above
the sedl.

11. Install theclip (Figur e 40) and make sureit seats
correctly in the sider groove.

12. Ingtall the dust sed and push it down until it
completely seats in the dider (Figure 39).

NOTE
In order to measure the correct amount
offluid, use aplastic baby bottle. These
have measurements influid ounces (0z.)
and cubic centimeters (cc) on the side.

13. Fill fork tube with fresh fork oil. Carefully fill
each fork tube with the type and quantity listed in
Table 1.

14. Position the fork spring with the closer wound
coils going in last (Figure 60).

15. Position the spring seat with the O-ring end
going in first (A, Figure 61) on top of the fork

spring.
(.. %
' y j&f
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16. Have an assistant depress the spring seat (A,
Figure 62) using a suitable size drift and install a
new stopper ring (B, Figure 62). Make sure the
stopper ring (B, Figure 61) isproperly seated in the

fork tube groove.

17. After the stopper ring isinstalled, releasetension
from the spring seat and remove it.

18. Install thetrim cap (C, Figure 61).

CHAPTER EIGHT

Table 1 FRONT SUSPENSION AND STEERING SPECIFICATIONS

Steering head
Number of balls in steering head
Upper
Lower
Size of steering balls
Front fork
Front fork travel
Spring free length
Standard
Wear limit
Oil weight
Oil capacity
Front wheel runout
Vertical and lateral

19
19
14 in.

5.91 in. (150 mm)

20.9in. (531.6 mm)

20.7in. (526.6 mm)

10
7.71U.S.0z.(228cc,8.03Imp.0z.)

0.08in. (2 mm)

Table 2 FRONT SUSPENSION TIGHTENING TORQUES

Item ft.-1b. N*m
Front axle 42 58
Front axle pinch bolt 14 20
Handlebar Allen bolts 14 20
Steering stem ring nut

Initial tightening 27 38

Final tightening 7.2 10
Steering stem bolt 39 54
Front fork

Upper bridge bolt 27 38

Lower bridge bolt 14 20

Allen bolts 17 23
Front fender bolts 7.2 10
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REAR SUSPENSION AND FINAL DRIVE

This chapter includes repair and replacement pro-
cedures for the rear wheel, shaft drive unit and rear
suspension components.

Specifications (Table 1) and tightening torques
(Table 2) are found at the end of the chapter.

NOTE
This chapter covers all procedures
unique to the X535 Virago V-twins. If
a specific procedure is not included in
thischapter, refer to Chapter Two at the
front of this manual for service proce-
dures.

REAR WHEEL

Refer to Figure 1 for this procedure.

Removal/lnstallation

1. Unscrew the rear brake adjusting nut (Figure 2)
and disconnect the brake rod from the brake lever.

NOTE
Install the spring, nut and cotter pin
back onto the brake rod to prevent their
loss.

2. Remove the cotter pin and nut (A, Figure 3)
securing the brake torque rod and disconnect it from
the brake panel.

3. Loosen the axle pinch bolt (B, Figure 3).

4. Removethe cotter pin and loosen the rear axlenut
(Figure 4). Discard the cotter pin; never reuse a
cotter pin.

5. Place the bike securely onwood blocks so that the
rear wheel clears the ground.
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@ REAR WHEEL

151617

1. Rear axle

2. Spacer 8. Inner tube 14. Bolt

3. Washer 9. Rim 15. Washer

4. Bearing 10. Spoke and weight 16. Lockwasher
5. Spacer flange 11.Hub 17. Bolt

6. Spacer 12. Hub dust seal 18. Cotter pin

7. Tire 13. Clutch hub 19. Axle nut
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6. Withdraw the axle (C, Figure 3) from the right-
hand side. Don't lose the spacer (Figure 5) between
the brake hub and swing arm.

7. Slide the whedl to the right to disengage it from
the hub drive splines and remove the whedl.

8. If the whedl is going to be off for any length of
time, orifitisto be taken to ashop for repair, install
the axle spacer on the axle along with the axle nut to
prevent losing any parts.

9. Ingtall by reversing theseremoval steps. Note the
following:
a. Make surethat the wheel hub splines (Figure
6) engage with the final drive (Figure 7).
Apply molybdenum disulfide grease to both
splines prior to installation.

b. Prior to tightening the axle nut, install the
braketorquelink (A, Figure 3) andtightenthe
nut to specifications in Table 2.

c. Tighten the pinch bolt to specifications in
Table 2.

d. Tightenthe axlenut to specificationsin Table
2. Install anew axle nut cotter pin and bend
the ends over completely.

e. Adjust the rear brake as described under Rear
Brake Pedal Free Play in Chapter Threeinthe
front section of the manual.

f. Rotate the wheel severa timesto make sureit
rotates freely and that the brake works prop-
erly.

I nspection

Measure the axid and radial runout of the wheel
with a dia indicator as shown in Figure 8. The
maximum allowable axial and radial runout is 0.08
in. (2.0 mm). If the runout exceeds this dimension,
check the wheel bearing condition. If the wheel
bearings are in good condition and no other cause
can be found, refer to the wheel and spoke informa-
tion in Chapter Eight in the front section of the
manual.

Inspect the wheel for signs of cracks, fractures,
dents or bends. If it is damaged in any way, it must
be replaced.

WARNING
Do not try to repair any damage to the
rear wheel as it will result in an unsafe
riding condition.

Check axid runout as described under Rear Hub
Inspection in this chapter.

REAR HUB

Disassembly

Refer to Figure 1 for this procedure.
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1. Removethe rear whedl as described in this chap-
ter.

2. Pull the brake assembly straight out of the wheel
(Figure9).

3. Remove the bolts securing the clutch hub (A,
Figure 10) to the wheel and remove it.

4. To remove the right-hand bearing (Figure 11).
Insert a soft duminum or brass drift into the left-
hand side of the hub and place the end of the drift on
the outer bearing race. Tap the bearing out of thehub
with ahammer working around the perimeter of the
bearing.

5. Remove the spacer flange and spacer. Then re-
move the left-hand bearing (B, Figure 10) using the
same method described in Step 4.

I nspection

1. Donotclean seded bearings. Non-sealed bearings
can be cleaned in solvent and thoroughly dried with
compressed air. Do not spin the bearing with the air
jet while drying.

2. Clean the inside and outside of the hub with
solvent. Dry with compressed arr.
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3. Turneach bearing by hand (Figure 12). Make sure
bearings turn smoothly. On non-sealed bearings,
check the balls for evidence of wear, pitting or
excessive heat (bluish tint). Replace bearingsif nec-
essary; aways replace as a complete set. When
replacing the bearings, be sure to take your old
bearings aong to ensure a perfect matchup.

4. Check the axle for wear and straightness. Use
V-blocks and adial indicator as showninFigure 13.
If therunout is 0.008 in. (0.2 mm) or greater, theaxle
should be replaced.
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5. Check the brake hub (Figure 14) for any scoring
or damage. If damage is apparent, refer to Chapter
Ten, in the front section of the manual, for further
inspection and service.

Assembly

1. Blow any dirt or foreign matter out of the hub prior
to installing the clutch hub and right-hand side bear-
ing.

2. Replace the clutch hub O-ring if worn or dam-
aged.

3. Pack the hub with multipurpose grease.

NOTE
When performing Sep 4, refer to (Fig-
ure 1) for correct bearing and spacer
alignment.

CAUTION

Tap the bearings squarely into place
and tap only on the outer race. Use a
socket (Figure 15) that matches the
outer race diameter. Do not tap on the
inner race or the bearings will be dam-
aged. Be sure to tap the bearings until
they seat completely.

NOTE
Install the right-hand side bearing with
the sealed sidefacing outward.

4. Install the right-hand bearing (Figure 11), spacer
flange and the spacer.

5. Install the left-hand bearing (B, Figure 10) into
the hub.

6. Install clutch hub (A, Figure 10) and tighten the
bolts securely.

7. Ingtall the brake assembly into the wheel (Figure
9).

8. Install therear whed as described in this chapter.

SHAFT DRIVE

Removal/l nstallation

1. Remove therear whedl as described in this chap-
ter.

2. Loosen the left-hand lower shock absorber upper
nut and removethelower cap nut (Figure 16). Move
the shock absorber up and out of the way.
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3. Remove the 4 nuts and washers (Figure 17)
securing the shaft drive unit to the swing arm.

4. Pull the shaft drive unit straight back until it is
free,

5. Wipe the grease from the splines on the end of the
shaft drive and fina drive unit.

6. Check the splines (Figure 7) of both units care-
fully for signs of wear.

7. Pack the splines with multipurpose molybdenum
disulfide grease.

8. Ingtall the shaft drive unit onto the swing arm.
Make sure that the splines of the shaft drive engage
properly with the find drive unit.

9. Ingtall the 4 nuts and washers and tighten to
specifications in Table 2.

10. Install therear whedl as described in this chapter.

Disassembly/Inspection/Troubleshooting

Although it may be practical for you to disassem-
ble the fina drive for inspection, you cannot replace
the bearings or seals (which require bearing re-
moval) without special tools. If thereistroubleinthe
shaft drive unit, it is best to remove the unit and take
it to your Yamaha desaler and let them overhaul it.
They are aso better equipped to check and adjust
gear lash.

Inspect the exterior of the unit for signs of wear,
cracks, damage, or oil leakage. If any damage is
present or there are signs of leakage, take the unit to
your Yamaha dealer for service.

REAR SWING ARM

Refer to Figure 18 for this procedure.
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SWING ARM

. Clamp bolt
Washer

. Pivot shaft
Lockwasher
Rubber boot

. Thrust cover
Washer

. Roller bearing
. Bushing

10. Swing arm
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Removal/lnstallation

1. Place the bike on the sidestand.

2. Remove the exhaust system as described in Chap-
ter Six in this section of the manual.

3. Remove the left-hand rear under cover (Figure
19).

4. Remove therear wheel as described in this chap-
ter.

5. Remove the shock absorbers from the swing arm
as described in this chapter.

6. Pull the rubber boot (Figure 20) back off the
middle driven gear and onto the swing arm.

7. Straighten the locking tab (A, Figure 21) on the
pivot shaft lockwasher.

8. Loosen, then remove the pivot shaft (B, Figure
21).

9. Pull the swing arm straight back and remove it
from the frame.

10. Installationisthereverse of these steps. Notethe
following:

a. Make surethewasher, oil seal and thrust cover
(Figure 22) are in place on each side of the
pivot area of the frame (Figure 23).

b. Install a new pivot shaft lockwasher and
tighten the swing arm pivot shaft to the speci-
fications in Table 2.

c. Bend over the tab on the lockwasher to lock
the pivot shaft.

d. After the swing arm is installed, check free
play as described in this chapter.

I nspection

1. Remove the rubber boot from the swing arm and
inspect it for tears or deterioration; replace if neces-

sy.



CHAPTER NINE




REAR SUSPENSION AND FINAL DRIVE

2. On the rear right-hand side of the swing arm,
ingpect the shock mount, rear axle pinch bolt threads
and therear axle mounting area (Figur e 24) for wear
or damage.

3. On the front right-hand side of the swing arm,
inspect the pivot shaft hole (Figure 25) for wear or
elongation.

4. On the front left-hand side of the swing arm,
inspect the pivot shaft threaded hole (Figure 26) for
wear or damage.

5. Inspect the drive shaft splines (Figure 27) for
wear or damage.

6. Remove the long bushing from the frame.

7. Remove the oil seals and bearings (Figure 28)
from the pivot area of the frame.

8. Thoroughly clean the bearings in solvent and dry
with compressed air.

9. Turn each bearing by hand. Make sure bearings
turn smoothly. Check the balls for evidence of wear
or pitting. Replaceif necessary. Alwaysreplaceboth
bearings at the same time.

@)
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10. If bearings have been replaced, the grease sedls
should be replaced also.

11. Pack the bearings with alithium base, waterproof
wheel bearing gresse.

12. Ingtall the bearings into the swing arm.

CAUTION
Tap the bearings squarely into place
and tap on the outer race only. Do not
tap on the inner race or the bearings
might be damaged. Be sure that the
bearings are completely seated.

SHOCK ABSORBERS

Therear shocks are spring controlled and hydrau-
lically dampened.

Removal/lnspection/I nstallation

Remova and installation of the rear shocks is
easier if they are done separately. Theremaining unit
will support the rear of the bike and maintain the
correct relationship between the top and bottom
mounts. If both shock absorbers must beremoved at
the same time, cut a piece of wood the same length
as the shock absorber. Then drill two holes in the
wood the same distance apart as the mounting bolt
holes. Install the wood support after one shock ab-
sorber is removed. This will alow the bike to be
easily moved around until the shock absorbers are
reinstalled or replaced.

1. Place the bike on the sidestand.

2. Remove the bolts and the upper trim cover (Fig-
ure 29).

3. Remove the upper and lower nuts and bolts (Fig-
ure 30).

4. Pull the shock off.

5. Inspect the shock as follows:

a Check the shock absorber body (Figure 31)
for any signs of oil leakage. Replace the shock
if necessary.

b. Inspect the upper (Figure 32) and lower (Fig-
ure 33) mounts for wear or damage. Replace
the shock if necessary.

6. Install by reversing these removal steps. Torque
the fasteners to specifications in Table 2.

Tables 1-2 are on the following page.



Table 1

REAR SUSPENSION SPECIFICATIONS

CHAPTER NINE

Shock absorber
Spring free length
Standard
Wear limit
Swing arm side play
Rear wheel runout
Vertical and lateral

105in. (266 mm)
10.3in. (261 mm)
0.04in. (1 mm)

0.08in. (2 mm)

Table 2 REAR SUSPENSION TIGHTENING TORQUES

Item ft.-1b. N.m
Rear axle
Nut 75 105
Pinch bolt 11 16
Shaft drive unit nuts 30 42
Swing arm pivot shaft 54 70
Shock absorber bolt
Top bolt 14 20
Right-hand bottom bolt 22 30
Left-hand bottom nut 22 30
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BRAKES

The brake system consists of asingle disc unit on
thefront and drum ontherear. This chapter describes
repair and replacement procedure for dl brake com-
ponents.

Refer to Table 1 for brake specifications. Tables
1-2 are found at the end of the chapter.

NOTE
This chapter covers all procedures
unique to the X535 Virago V-twins. If
a specific procedure is not included in
this chapter, refer to Chapter Ten at the
front of this manual for service proce-
dures.

FRONT DISC BRAKE

Thefront disc brake is actuated by hydraulic fluid
controlled by the hand lever on the right-hand side
of the handlebar. As the brake pads wear, the brake
fluid level drops in the master cylinder reservoir and
automatically adjusts for pad wear. However, brake
lever free play must be maintained. Refer to Front

Brake Lever Adjustment in Chapter Three in this
section of the manual.

When working on ahydraulic brake system, it is
necessary that the work area and al tools be abso-
Iutely clean. Any tiny particles of foreign matter or
grit on the caliper assembly or the master cylinder
can damage the components. Also, sharp tools must
not be used inside the caliper or on the caliper piston.
If there is any doubt about your ability to correctly
and safely carry out major service on the brake
components, takethejobto aYamahadealer or brake
specialist.

When adding brake fluid use only atype clearly
marked DOT 3 and use it from a sealed container.
Brake fluid will draw moisture which greatly re-
duces its ahility to perform correctly, so it is a good
ideato purchase brake fluid in smal containers and
discard what is not used.

Whenever any component has been removed from
the brake system the system is considered "opened”
and must be bled to remove air bubbles. Also, if the
brake feds "spongy," this usualy means there are
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air bubbles in the system and it must be bled. For
safe brake operation, refer to Bleeding the Systemin
Chapter Ten, in the front section of the manual, for
complete details.

CAUTION

Disc brake components rarely require
disassembly, so do not disassemble un-
less absolutely necessary. Do not use
solvents of any kind on the brake sys-
tems internal components. Solventswill
cause the seals to swell and distort.
When disassembling and cleaning
brake components (except brake pads)
use new brakefluid.

MASTER CYLINDER

Removal/l nstallation

1. On models so equipped, loosen the nut securing
the mirror to the master cylinder and remove the
mirror.

CAUTION

Cover the top cover, or fuel tank, front
fender and speedometer with a heavy
cloth or plastic tarp toprotect themfrom
accidental spilling of brakefluid. Wash
any spilled brake fluid off any painted
or plated surfacesimmediately, asitwill
destroy thefinish. Use soapy water and
rinse completely.

2. Using asmall screwdriver or drift, push up in the
hole in the base of the switch and withdraw the
switch and electrical harness from the master cylin-
der (Figure 1).
3. Drain the master cylinder as follows:
a. Attach ahoseto the brake caliper bleed screw
(Figure 2).
b. Place the end of the hose in aclean container.
C. Open the bleed screw and operate the brake
lever to drain &l brake fluid from the master
cylinder reservair.
d. Close the bleed screw and disconnect the
hose.
e. Discard the brake fluid.
4. Loosen the screws securing the master cylinder
top cover (Figure 3). Do not remove thecover at this
time.
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5. Loosen the 2 clamping bolts (A, Figure 4) secur-
ing the master cylinder to the handlebar.

6. Slide back the rubber boot (A, Figure 5) and
loosen the union bolt (B, Figure 5) securing the
brake hose to the master cylinder.

7. Remove the union bolt, brake hose and both
copper sealing washers. Cover the end of the hose
to prevent the entry of foreign matter and moisture.
Tie the hose end up to the handlebar to prevent the
loss of brake fluid.

8. Remove the 2 clamping bolts (A, Figure 4) and
clamp securing the master cylinder to the handlebar
and remove the master cylinder.

9. Ingtal by reversing theseremova steps. Notethe
following:

a Install the master cylinder clamp with the ar-
row facing upward (B, Figure 4).

b. Tighten the upper clamp bolt first, then the
[ower bolt.

c. Install thebrake hose onto the master cylinder.
Be sure to place a copper sealing washer on
each side of the hose fitting and install the
union bolt and tighten (Table 2).

d. Bleed the brake system as described in Chap-
ter Ten in the front section of this manual.

Disassembly

Refer to Figure 6 for this procedure.

1. Remove the master cylinder as described in this
chapter.

2. Remove the bolt securing the hand lever and
remove the lever. Don't lose the small spring (Fig-
ure 7) within the lever.

3. Remove the screws securing the reservoir cover
and diaphragm and remove both of them. Pour out

@
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theremaining brake fluid and discard it. Never reuse
brake fluid.

4. Remove the rubber boot (Figure 8) from the area
where the hand lever actuates the internal piston.

5. Using snap ring pliers remove the internal snap
ring (Figure 9) from the cylinder in the master
cylinder body.

6. Remove the piston, return valve, spring cup and
return spring (Figure 10).

I nspection

1. Clean dl parts in fresh brake fluid. Inspect the
cylinder bore (Figure 11) and piston contact sur-
faces (Figure 12) for signs of wear or damage. If
either part is less than perfect, replace it.

2. Check the end of the piston (Figure 13) for wear
caused by the hand lever. Replace the entire piston
assembly if any portion of it requires replacement.
3. Inspect the pivot holein the hand lever and master
cylinder body (Figure 14). If worn, either part must
be replaced.

4. Make sure the passages (Figur e 15) inthebottom
of the brake fluid reservoir are clear. Check the
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reservoir cap and diaphragm for damage and dete-
rioiation. Replace if necessary.

5. Inspect the condition of the threads (Figure 16)
in the master cylinder body where the brake hose
union bolt screws in. If the threads are damaged or
partialy stripped, replace the master cylinder body.

6. Inspect the dust boot (Figure 17) for damage or
deterioration. Replace if necessary.

7. Inspect the diaphragm (Figure 18) for damage or
deterioration. Replace if necessary.

NOTE
Yamaha recommends replacing thepis-
ton assembly (Figure 19) whenever the
master cylinder is disassembled.

Assembly
1. Soak the new cups in fresh brake fluid for at least
15 minutes to make them pliable. Coat the inside of

the cylinder with fresh brake fluid prior to assem-
bling the parts.




CAUTION
When installing the piston assembly, do
not allow the cups to turn inside out as
they will be damaged and allow brake
fluid to leak within the cylinder bore.

2. Position the spring with the tapered end facing
toward the primary cup (Figure 19). Position the
primary cup so the open end will go infirst (toward
the spring). Install the spring, primary cup and piston
assembly into the cylinder (Figure 10).

3. Push down on the piston assembly and install the
snap ring (Figure 9). Make sure the snap ring is
firmly seated in the groove in the cylinder.

4. Slide on the rubber boot (Figure 8).

5. Install the diaphragm and cover. Do not tighten
the screws at this time as fluid will haveto be added
later.

6. Install the brake lever and spring (Figure 7) onto
the master cylinder body and tighten the bolt se-
curely.

7. Ingtall the master cylinder as described in this
chapter.

FRONT BRAKE PAD REPLACEMENT

There is no recommended mileage interval for
changing the friction pads on the disc brakes. Pad
wear depends greatly on riding habits and condi-
tions. The pads should be checked for wear at the
intervals specified in Chapter Three in this section
of the manual and replaced when worn to the mini-
mum thickness listed in Table 1. Check for brake
pad wear through the caliper inspection window
(Figure 20). Always replace both pads at the same
time.

CAUTION
Watch the pads more closely when they
approach the minimum thickness. Ifpad
wear happens to be uneven for some
reason, the backing plate may come in
contact with the disc and cause damage.

It is not necessary to disassemble the caliper or
open the hydraulic brake fluid lines to replace the
brake pads.

Refer to Figure 21 for this procedure.

1. Removethe caliper lower mounting bolt (Figure
22).
2. Pivot the caliper up and off the brake pads and
disc.

CHAPTER TEN

BRAKE CALIPER

CONDUTAWNE

Bolt

. Bushing

Boot
Bleed valve
Cap

. Caliper body
. Viewing plug

Seal
Boot
Pivot pin

. Brake pad support
. Caliper mounting bracket

Piston

. Piston seal
. Dust seal
. Brake pads



BRAKES

3. Remove both brake pads.

4. Clean the pad recess and the end of the piston with
asoft brash. Do not use solvent, awire brash or any
hard tool which would damage the cylinder or pis-
ton.

5. Lightly coat the end of the piston with disc brake
[ubricant.

6. When new pads are ingtalled in the cdiper, the
master cylinder brake fluid level will rise as the
caliper piston is repositioned. Clean the top of the
master cylinder of al dirt and foreign matter. Re-
move the screws, cover and diaphragm (Figure 3).
Slowly push the caliper piston into the caliper. Con-
stantly check the reservoir to make sure brake fluid
does not overflow. Remove fluid, if necessary, prior
to it overflowing. The piston should move fredy. If
it does not, and there is evidence of it sticking in the
cylinder, the caliper should beremoved and serviced
as described under Caliper Rebuilding in this chap-
ter.

7. Push the piston back in to allow room for the new
pads.

8. Install theinboard disc (Figure 23) and make sure
it fits correctly into the caliper mounting bracket
(Figure 24).

9. Install the outboard disc (Figure 25) and make
sure it fits correctly into the caliper mounting
bracket.

10. Pivot the caliper down onto the new pads and
install the lower mounting bolt (Figure 22). Tighten
the bolt to specification in Table 2.

11. Spinthefront wheel and activate the brake lever
as many times as it takes to refill the cylinder in the
caliper and correctly position the pads.

12. Refill the master cylinder reservoir, if necessary,
to maintain the correct fluid level. Install the dia-
phragm and top cover and tighten the screws se-
curely.

WARNING
Use brake fluid clearly marked DOT 3
from a sealed container. Other types
may vaporize and cause brakefailure.
Always use the same brand name; do
not intermix brake fluids, many brands
are not compatible.

WARNING
Do not ride the motorcycle until you are
sure the brake is operating correctly. If
necessary, bleed the brake as described
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under Bleeding the System in Chapter
Ten in the front section of the manual.

13. Bed the pads in gradualy for the first 50 miles
by using only light pressure as much as possible.
Immediate hard application will glaze the new fric-
tion pads and greatly reduce the effectiveness of the
brake.

FRONT CALIPER

Removal/l nstallation

Refer to Figure 21 for this procedure.

1. Drain the master cylinder and caliper as follows:

a Attach ahoseto the brake caliper bleed screw
(Figure 26).

b. Place the end of the hose in aclean container.

c. Open the bleed screw and operate the brake
lever to drain all brake fluid from the master
cylinder reservair.

d. Close the bleed screw and disconnect the
hose.

e. Discard the brake fluid.

2. Remove the union bolt (Figure 27) and copper
sealing washers attaching the brake hose to the cali-
per. To prevent the entry of moisture and foreign
matter, cap the end of the brake hose and tie it up to
the fender.

3. Remove the bolt (Figure 22) securing the caliper
assembly to the caliper mounting bracket.

4. Pivot the caliper up and off the brake pads. Pull
the caliper off the pivot post on the mounting bracket
and remove the caliper.

5. Toremovethe caliper bracket, performthefollow-
ing:

a. Remove the mounting bolts (A, Figure 28)
and remove the bracket (B, Figure 28) from
the fork dider.

b. Inspect the brake pad supports (Figure 29) for
damage or cracks; replace if necessary.

c. Inspect the pivot pin (Figure 30) for wear or
damage.

6. Install by reversing these removal steps. Note the
following:

a Install the brake hose onto the caliper. Be sure
to place a copper sealing washer on each side
of the hose fitting (Figure 31) and install the
union bolt and tighten (Table 2).

b. Tighten the bolts to specifications in Table 2.
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c. Bleed the brake system as described in Chap-
ter Ten in the front section of the manual.

WARNING
Do not ride the motorcycle until you are
sure that the brakes ar e operating prop-
erly.

Caliper Rebuilding

If the caliper leaks, the caliper should be rebuilt.
If the piston sticks in the cylinder, indicating severe
wear or galling, the entire unit should be replaced.
Rebuilding aleaky caliper requires special tools and
experience.

The factory recommends that the internal seals of
the caliper be replaced every two years.

Refer to Figure 21 for this procedure.
1. Remove the brake caliper as described in this
chapter.

WARNING
In the next step, thepiston may shoot out
of the caliper body like a bullet. Keep
your fingers out of the way. Wear shop
glovesandapply air pressuregradually.
Do not use high pressure air or place
the air hose nozze directly against the
hydraulic linefitting inlet in the caliper
body. Hold the air nozzle awayfrom the
inlet allowing some ofthe air to escape.

2. Pad the piston with shop rags or wood blocks as
shownin A, Figure 32. Block the exposed housing
fluid port holes on the back of the caliper housing.
Then apply compressed air through the caliper hose
joint (B, Figure 32) and blow the piston (Figure 33)
out of the caliper.

CAUTION
In thefollowing step, do not use a sharp
tool to remove the dust and piston seals
from the caliper cylinder. Do not dam-
age the cylinder surface.

3. Use apiece of plastic or wood and carefully push
the dust seal and the piston seal intoward the caliper
cylinder and out of their grooves. Remove the dust
and piston seals from the cylinder and discard both
sedls.

4. Clean dl caliper parts and inspect them as de-
scribed in this chapter.
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NOTE
Never reuse the old dust seals or piston
seals. Very minor damage or age dete-
rioration can make the seals useless.

5. Coat the new dust seal and piston seal with fresh
DOT 3 brake fluid.

6. Carefully install the new piston seal (Figure 34)
and dust seal (Figure 35) in the grooves in the
caliper cylinder. Make sure the seals are properly
seated in their respective grooves.

7. Coat the piston and caliper cylinder with fresh
DOT 3 brake fluid.

8. Position the piston with the open end facing out
toward the brake pads and install the piston (Figure
33) into the caliper cylinder. Push the piston in until
it bottoms out.

9. Install the caliper and brake pads as described in
this chapter.

Caliper Inspection

1. Clean al parts (except brake pads) with rubbing
alcohol and rinse with clean DOT 3 brake fluid.
Place the cleaned parts on a lint-free cloth while
performing the following inspection procedures.

2. Inspect the sed grooves (A, Figure 36) in the
caliper body for damage. If damaged or corroded,
replace the caliper assembly.

3. Inspect the cylinder walls (B, Figure 36) for
scratches, scoring or other damage. If rusty or cor-
roded, replace the caliper assembly.

4. Measure the cylinder bore inside diameter with a
bore gauge. Replace the brake caliper if the inside
diameter is worn. Refer to the standard dimension
listed in Table 1.

5. Inspect the piston (Figure 37) for scratches, scor-
ing or other damage. If rusty or corroded, replacethe
pistons.

6. Inspect both caliper bodies for damage, replace
the caliper body if necessary (Figure 38).

7. Inspect the cdiper mounting bolt holes on the
caliper body. If worn or damaged, replacethe caliper
assembly.

8. Remove the bleed screw and make sureitis clean
and open. Apply compressed air to the opening and
make sure it is clear. Clean out if necessary with
fresh brake fluid.

9. Ingpect the fluid opening (Figure 39) in the base
of the cylinder bore and make sure it is clean and

CHAPTER TEN




BRAKES

open. Apply compressed air to the opening and make
aure it is clear. Clean out if necessary with fresh
brake fluid.

10. Inspect the union bolt threads in the caliper for

wear or damage. Clean up any minor thread damage
or replace the caliper assembly if necessary.

11. The piston seal maintains correct brake pad to
disc clearance. If the seal is worn or damaged, the
brake pads will drag and cause excessive pad wear
and elevate brake fluid temperatures. Replace the
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piston and dust seals if the following conditions
exist:

a. Brake fluid leaks around the brake pad.

b. The piston sedl is stuck in the caliper groove.

c. Thereis alarge difference in inner and outer
brake pad wear.

d. Measure the brake pad friction thickness ma-
terial with a vernier caliper (Figure 40). Re-
place both brake pads if any one pad is worn
to the service limit dimension listed in Table
lorless.

FRONT BRAKE HOSE REPLACEMENT

The factory-recommended brake hose replace-
ment interval is every 4 years, but it is agood idea
to replace brake hoses whenever signs of cracking,
leakage or damage are apparent.

CAUTION

Cover the front wheel, fender and top
cover orfuel tank with a heavy cloth or
plastic tarp to protect it from the acci-
dental spilling of brakefluid. Wash any
spilled brakefluid off of any painted or
plated surface immediately, as it will
destroy thefinish. Use soapy water and
rinse compl etely.

1. Drain the master cylinder and caliper as follows:
a Attach ahose to the brake caliper bleed screw
(Figure 26).
b. Place the end of the hose in aclean container.
c. Open the bleed screw and operate the brake
lever to drain all brake fluid from the master
cylinder reservoir.
d. Close the bleed screw and disconnect the
hose.
e. Discard the brake fluid.
2. Remove the union bolt (Figure 27) and copper
sealing washers attaching the brake hose to the cali-
per.
3. Disconnect the hose from the clamp on the fork
(Figure 41).
4. Slide back the rubber boot (A, Figure 42) and
remove the union bolt (B, Figure 42) securing the
hose to the master cylinder.
5. Removethe brake hose.
6. Install new brake hose, copper sealing washers
and union bolts in the reverse order of removal. Be
sure to install the new sealing washers in their cor-
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rect positions. Tighten all union bolts to specifica
tionsin Table 2.

7. Refill the master cylinder with fresh brake fluid
clearly marked DOT 3. Bleed the brake as described
in Chapter Ten in the front section of the manual.

WARNING
Do not ride the motorcycle until you are
sure that the brakes are operating prop-
erly.

FRONT BRAKE DISC

Removal/l nstallation

1. Removethe front wheel as described in this chap-
ter.

NOTE

Place a piece of wood in the caliper in
place of the disc. This way, ifthe brake
lever is inadvertently squeezed, thepis-
tonwill not beforced out of the cylinder.
If this does happen, the caliper might
have to be disassembled to reseat the
piston and the system will have to be
bled. By using the wood, bleeding the
system is not necessary when installing
the wheel.

2. Straighten the lock tabs on the washers (Figure
43) and remove the bolts securing the disc to the
wheel.

3. Remove the disc from the hub.

4. Install by reversing theseremoval steps. Install the
bolts and tighten to specificationsin Table 2. Install
new lockwashers and bend over the lock tabs after
the bolts are tightened.

I nspection

It is not necessary to remove the disc from the

wheel to inspect it. Small marks on the disc are not
important, but deep radial scratches, deep enough to
snag a fingernail, reduce braking effectiveness and
increase brake pad wear. If these grooves are found,
the disc should be resurfaced or replaced.
1. Measure the thickness around the disc at severd
locations with Vernier calipers or amicrometer (Fig-
ure 44). The disc must be replaced if the thickness
at any point isless than specified in Table 1.
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2. Make surethe disc bolts aretight prior to perform-
ing this check. Check the disc runout with a did
indicator as shown in Figure 45. Slowly rotate the
wheel and watch the dia indicator. If the runout is
0.006 in. (0.15 mm) or greater, the disc must be
replaced.
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3. Clean the disc of any rust or corrosion and wipe
clean with lacquer thinner. Never use an oil based
solvent that may leave an oil residue on the disc.

REAR BRAKE PEDAL ASSEMBLY
Removal/l nstallation

1. Place the motorcycle on its sidestand.

2. Completely unscrew the brake rod adjustment nut
(Figure 46) and disconnect the rod from the brake
am. Renstal the adjustment nut, pivot pin and
spring on the rod to avoid losing them.

3. Remove the bolts securing the right-hand footpeg
and guard assembly (Figure 47) to the footpeg bar
assembly. Remove the footpeg and guard assembly.

4. Unhook the pedal return spring (A, Figure 48)
and disconnect the brake light spring or rod (Figure
49).

5. Removethe circlip and washer securing the brake
pedd to the footpeg bar assembly and remove the
pedal (B, Figure 48) from the pivot post.
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6. Unhook the brake cable from the front bracket (C,
Figure48) andrear bracket (Figur e 50) on the swing
arm.
7. Remove the brake pedal and cable/rod assembly
from the frame.
8. Install by reversing these removal steps, while
noting the following:
a Apply grease to the brake pivot post prior to
installing the assembly into the frame.
b. Adjust the rear brake pedal as descnbed in
Chapter Three in the front section and in this
section of the manual.

Table 1 BRAKE SPECIFICATIONS

Brake fluid type DOT 3
Front borake
Disc thickness (limit) 0.18 in. (4.5 mm)
Disc deflection (limit) 0.006 in. (0.15 mm)
Pad thickness
New 0.26 in. (6.2 mm)
Wear limit 0.03in. (0.8 mm)
Rear brake
Drum diameter 7.87in. (200 mm)
Wear limit 7.91in. (201 mm)
Lining thickness 0.16 in. (4 mm)
Wear limit 0.08 in. (2 mm)

Table 2 BRAKE TIGHTENING TORQUES

Item ft.-Ib. Nun
Master cylinder clamping bolts 6.5 9
Brake hose union bolt 19 26
Caliper
Mounting bolts 13 18
Caliper bracket mounting bolts 25 35

Brake disc mounting bolts 14 20
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Fuel system . . . . . . . . ... . 110117
Fueltanks = =~ . . . . 115116
Fuses . . . . . . 152
G
Generd information =~~~ . . . . 1
H
Handlebar . = . . . .. .. .. 158
Horn . . . . . . . 152

INDEX
Hub,front . . . . . . . . . . ... 157-158
Hubyear. . . . . . . . . . . . .. 173-175
Ignitionsystem . . . . . . . . . | 5,132-138
ignitioncoils . . . . . . .. . . 136-138
ignitorunit . . . . . ... 138
L
Lightingsystem . . . . . . . . . . .. 145-146
headlight . = . . . . . . . . . 146
speedometer illuminationbulb =~~~ . 146
M
Maintenance . . . . . . . . . .. . | 6,13-18
arcleaner. . . . .. ... 17
brake,rear. . . . . ... 15
cuch . ... .. ... 15
discbrake front . . . . . . . ... . 13-15
gearshiftpeda. . . . . . . . .. ... .. 15
intervals . . . ... 7
routinechecks . . . . . . .. . ... .. | 6
suspension . . ... 18
throttle . . . . . . . .. 16
tirepressure . . . . . . . . 6
Master cylinder. .~ . . . . . . 182-185
Middledrivegear. . . . . . . . . . . . 71-73
0)
Oilpump. . . . . . . . .. ... 56-58
Oil strainer. . . . . . . . .. . 59
P
Partsreplacement . . . . . . . . ... ... . 1
Periodic lubrication . . . . . . . . . .. 6,10-13
oillevel. . . . . .. 6
oil andfilterchange . . . . . . . . . . . .. 10
front fork oil change . . . . . . . . . .. 12-13
Pistonsand pistonrings . . . . . . . . . . 52-55
piston clearance measurement . . . . . . 54
pisoninstalation . . . . . . . .. .. . .| 52
pissonremova. . . . . . . .. ... 52
pisonringremova. . . . . . . . ... 55
pistonring ingtallation . . . . . . . . . . .. 55
Primary drivegear. . . . . . . . . . .. . . 60
R
Rear suspension and fina drive =~ =~ =~ = . . 171
hub,rear. . . . . . . . . .. .. . 173-175



INDEX

shock absorbers .. ... .. 179
swingarm,rear . ... ... 176-178
whed, rear ... ... 171-173
Reductiongears ... .. .. .. .. . .. . 73-74
Rocker arm assemblies .~ ... . 48-49
S
Sheft drive . 175
Shiftdrumand forks ... 97-99
Shift mechanism = ... 87-90
Shock absorbers ... ... 179
Starter clutch ... 73-74
Startingsystem ... 139-144
darter motor. . . ... 139-143
Sarterrelay. .. 144
teting . ... ... 145
Steeringhead .. .. .. 159-162
bearingrace .. .. ... ... ... . 161
seeringstem ... 162
Swingarm,rear. ... .. 176-178
Switches .. ... ... ... 147-148
flasherrdlay ... ... .. . .. . . 148
front brakelight .. ... .. .. . . . 147
rear brekelight .. .. .. .. . . . 147
sdestand .. ... ... 147
T
Tires . 7
Throttle cable adjustment . =~~~ . . 112-113
Transmisson . .. .. .. . . . ! 91-99
driveaxle . ... .. . ... . . ... 94
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installation ... ... .. ... ... . . ... .. . ... 91
manshaft . ... ... .. ... ... 92-93
removal. ... ... ... 91
shiftdrumandforks . .. ... .. ... ... .. 97-99
Troubleshooting . . ... .. .. ... .. . . 4
Tune-up. . ... ... 6,20-25
carburetor. . .. ... 25
ignitiontiming . .. ... .. .. .. 24
sparkplugs .. .. 23
tools . ... ... 20
vaveadjustment ... 20-22

V
Vavesandvalve components . ... ... . 45
removal. ... ... ... 45
ingpection . ... .. 46
installation ... ... ... ... ... ... ... 47
valveguidereplacement . .. .. . . 48
valve seat reconditioning ... ... 48
vavelapping . ... ... ... 48
flywhed rotor . ... ... . . 130-132
Voltageregulator/rectifier . .. ... . .. 132
pickupcoil .. .. ... . 135
Sparktest .. ... 132
teting ... . 134
troubleshooting . .. .. .. ... . ... 132
W
Whedl, front . ... ... ... 154-156

Wheel, rear. . ... ... 171-173



WIRING DIAGRAMS

1987-1989 XV535 (U.S.)

Engine E:::; Ignition colls

stop Reserve switch / Spark \\
Start switch  switch p::lgs
switch Horn

Ta e @ ¥ B

$83a 22 EZ 36 ae

| Lb..l 2o 2s

Right front
position/ :l,'g
flasher B

Wiy

Neutral
indicator light @ZE
Turn (=

indicator light

Y
Headlight g
Reed switch @Wéﬁ
Meter light L
B
Fuel warning 5
i r
light =
Hi beam %
indicator Iight®:: B
Br
Sb
Ch
Dg

Left front
position/
flasher

Qrom

g _[LiHE

538%a oo osz.fosaZofefofifiziss
| I I W W N

Dimmer
switch

Ignitor unit Fuel Relay
pump assembly
relay

Horn
switch

Turn switch



WIRING DIAGRAMS

Fuel
Fuel Starter

mp ue
Rectifier/ sender  Battery ralay

Diode regulator L — D'i:rﬂm Key
T [ln ]ﬁi}‘ oo

fm zzzc oo '-x.-'@md

=3
25830 u u I “ !i:::

Cannection

motor vl

Mo connection

a— Dg Right rear
_t B flasher
B |t
e
—

Y

L
Tail/ brake
light

Left rear
flasher

Color Code
B Black
w White
R Red
Y Yellow
L Blue
G Green
- = 0 Orange
P Pink
Br Brawn
Gr Gray
Ch Chocolate
Dg Dark green
Sb Sky blue
BW  Black/White
@ >

BY  Black/Yellow

BriW  Brown/White

Head fuse %
)
Ignition fuse E %?g —=
1)
(NF
i (o< -
£8<g

cEEEEE 223 55 =3 LB Blue/Black
Blue/White
g 3 S 5 Blue/Yellow
1 Red/Black
Red/White
] &; RY  Red/Yellow
2 @ i RG  Red/Green
] Pick-up £&£ & ] =
Sidestand 2 3 3 ‘:‘I P EF 8 P s YR Yellow/Red
relay = = AC coi 2 32 § S e G Green/Yellow
T 2 On ©BF T i WIG  White/Green
g g Magneto o % 2 ; 2z
7}
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Right front 5
position/ . —
flasher (EE Dgg E
Headlight
Y
G
B
Reed switch [@:“’E{G
Meter light (T 4
Hibeam  ( @:: ¥
indicator light -
Turn g;
indicator light
Br
Neutral @: Sh
indicator fight
-
Left front s il
position/
flasher

1990-ONXV535(U.S.)

Start
switch

=i E Y WY

z55e

Engine
stop Reserve
switch switch

Cp e

L=,

Front
brake
switch

Horn

bt

i

WIRING DIAGRAMS

Ignition coils

/£

r

Spark \

plugs

1

wasl::_:guam%ogmﬁ E ggggsau

iRl ERREN BRRR j_un:n
Ignitor unit Fuel Flasher
pump relay

relay



WIRING DIAGRAMS

:ﬁ::p Starter
:’:::;h Rectifier/ Solenocid Battery ey Diagram Key
Diode regulator valve .
Eﬂ [| E]I‘ ==
TTTT AT e
& gﬂ =2==2c Em :gg = Ground
Frame
“ l l l. ground
=883 |1 —f
@ Starter Connection
. motor
No connection

- Dg Right rear
il B flasher

-

-

Tail/ brake

— E light

Blue/White
Blue/Yellow
Red/Black

S
o e
(eF
28%s

Red/White

B
"‘: B Left rear
8- Ch flasher
Color Code
B Black
w White
R Red
Y Yellow
L Blue
1 G Green
0 Orange
P Pink
Ll Br Brown
Gr Gray
Ch Chocolate
Dark green
Sb Sky blue
BW  Black White
fo .. = BY  Black/Yellow
=eEiEE B s e @ > 8 UB  Blue/Black

5
I~ LY
™ RW

Main fuse [=5—

)

- 1 RY  Red/Yellow
2% ick- =L £ © s RIG  Red/Green
Sidestand 32 Flok-2 SR a8 - E @ £ YR  Yellow/Red
= 2 coil 5 g § &8
relay T = S TLELe =& GIY  Green/Yellow
g £ Magneto OwmiiHS s 4 WG White/Green
£ = wa T =2 BriW  Brown/White
0

Ignition fuse (== "W ——
*(EE)



202 WIRING DIAGRAMS

XV535 (1988-1991 UK.

Engine Front Ignition coils
Lights stop  Reserve brake
svsltch switch switch  switch e Spark \
plugs

T @ S 9

Right front
position/
flasher

Headlight

Marker light

Reed switch

Meter light

E1

z-5

-

2o

L_

-

I

5a

wWo =<

E=5&

or

Fuel warning light B
&=z

Neutral
indicator light
Hi beam
indicator light
Turn
indicator light

Left front
position/
flasher

@ZESI:
r =

i
L

@Fcn#

Ir

>-3t.9

[ H o] |
(ov | Tess]

Dimmer
switch

(00 |ete

Pass
switch

R
Turn switch

1

|
= 5§E§m

3

Horn

am ofraZngofonfeolEE %gﬁ 558
IIIRRRIEE ARRERN REIRRREUE
ignitor unit Fyel Relay
pump assembly

switch

relay



WIRING DIAGRAMS 203

Fuel Fuel Starter
PUMpP  Rectifier/ sender  pattery relay on—
Diode regulator
M= =
TTTT I s
fo zzzec oo |a 32 = Ground
Frame
u l .l ground
553088 it .
‘ Starter Connection
motor +
No connection
M- Dg Right rear
il B flasher
il |
Y v
Tail/ brake
light
= - Ch =l Left rear
=y o - — flasher
L
= Color Code
B Black
W White
R Red
Y Yellow
- L Blue
G Green
0 Orange
1 P Pink
Br Brown
Gr Gray
I I H ! Ch Chocolate
Dg Dark green
e i Sb Sky blue
ERIeCCEEEEZE  EEE cako FY e &> g BW  BlackMhite
I I I l BY  Black/Yellow
— @ @ LB Blue/Black
LW  Blue/White
Waaso LY Blue/Yellow
e 00000000 RB  Red/Black
estand RW  Red/White
relay .g .g g g PERup S8 T % RY  Red/Yellow
ET T S AC coil 3% % s B © £ RIG  Red/Green
‘® =] o L =8 YR  Yellow/Red
g g E’i = Magneto " oF [ £ 2 = GIY  Green/Yellow
7 5, na « 5 Zb WIG  White/Green
BrAW  Brown/White



WIRING DIAGRAMS

XV535(1992-ONU K.)

Engine Front Ignition coils
Lights stop  Reserve brake
switch Start switch switch  switch Spark
switch Horn plugs

5 6§ WY

E_lg m gg %g gm mm
| l [— gn l 25
Right front
position/ N
flasher E e i
vy 4
Headlight G
s
8 _I:!-
Marker lignt (= % —Ha—
Reed switch @: i
Meter light (@:: L
B
Hi beam Br
indicator light @:: Sb
Turn Y
indicator light @:: B —
Neutral Ch
indicator light @:: Dg
Leﬂ ﬂ-ont B | —————
position/ (@: Cn =u.
flasher
=
. | I TS |
>80 >3 538%s o =552e503 P53F FFiSfes33
!!! E: LARLl 11 1ppgiigss
Dimmer Pass Horn Ignition unit Fuel Flasher
switch switch switch pump relay

Turn switch relay



WIRING DIAGRAMS

Fuel Starter
Main rela
switch PUMP - Rectifier/ Solenoid  Battery y Diagram Key
Diode regulator valve
r -—
l I I I Connectors
i |
8o zzza Em @ z§§ = Ground
l Frame
l ground
=388
@ Starter Connection
motor =
No connection
a— Dg Right rear
’——-— B flasher
— L
- Y 5
Tail/ brake
light
:l@ Left rear
=3 flasher
== '
E Thermo switch
i+ (GB model)
i
- | Heater 2 (B:O'O’
: w
'Heater1 R
1 Y
(GB model) é
0
P
Br
Gr
ch
%% woirasii sz S0 g  eF &> Dg
BW
e BIY
000000 LB
0000 LW
Clutch @ @ o -] ;g
ute v 38 @ Pick-up — £ o
swicn 2333 " 4" Fg #: B¢ RAY
E B g € SE 9= =2
] o [} ) RIG
2 256% e z% bs &3 YR
o 5 GIY
5 WIG

Code

Black
White

Red

Yellow

Blue

Green
Orange

Pink

Brown

Gray
Chocolate
Dark green
Sky blue
Black/White
Black/Yellow
Blue/Black
Blue/White
Blue/Yellow
Red/Black
Red/White
Red/Yellow
Red/Green
Yellow/Red
Green/Yellow
White/Green
Brown/White
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WIRING DIAGRAMS

XV535 (French & German)

Engine Front Ignition coils
Lights stop  Fuel brake
sv?itch Start switch switch  switch 4 Spark -

plugs

2o 25
@
Right front
position/
flasher
N

Headlight

B —I'I-
e (BT 5, =
Reed switch @z\mn -

B
Meter light @I L

B
Fuel
warning light @: Br

G
Neutral b
indicator light @:I: sb
Hi beam Y
indicator light @ZC B |

Ch
o (FI=
indicator light
Left front B
position/ h ——
flasher |

I—T=hllIs
>
o

co oaz-Zegofosfole £332%aall
| | Liliisngl

k22"
[Low | [sie] [On [eie]

Dimmer Pass
switch switch

I

Ignitor unit
Horn g = Fuel Flasher

pump relay
Turn switch ke relay




WIRING DIAGRAMS

Main
switch

m 253088 u

Diode

Fuel  Rectifier/

PUmp _ regulator o, ger

il @

Q0 zzzc oo

iy

Battery

Starter
rela
4 Diagram Key
g
Connectors
.1.'. Ground
1 Frame
ground
Starter Connection
motor

HNo connection

b= RW
= B/W

Sidestand
relay

o=

Main fuse [

Head fuse
Signal fuse

R
R
RY  cm—
RY
Br

Br
RW
RW

W

[—
000000
10000000

§ Pick-up
b= AC coil
£  Magneto
=
=

Sh =il

Neutral
switch

Br =il
y -~

(\F

Rear brake
switch

Dy Right rear
B flasher
L
Y Ty
Tail/ brake
? light
Ch s Left rear
B — flasher
B e—
Color Code
B Black
w White
R Red
Y Yellow
L Blue
G Green
0 Orange
P Pink
Br Brown
Gr Gray
Ch Chocolate
Dg Dark green
5 §5 sb  Skyblue
BAN  Black/White
B/Y  Black/Yellow
L'B  Blue/Black
UW  Blue/White
wy Blue/Yellow
T RB  Red/Black
= RW  Red/White
2S5 68 RY  RedYellow
s 3% RG  Red/Green
han O g YR  Yellow/Red
GIY  Green/Yellow
WI/G  White/Green

BrW  Brown/White
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MAINTENANCE LOG

Date

Miles

Type of Service




Check out clymer.com for our full line of
powersport repair manuals.

BMW
M308 500 & 600 CC Twins, 55-69
M309  F650,1994-2000
M500-3 BMW K-Senes, 85-97
M502-3 BMWR50/5-R100GSPD, 70-96
M503  R850 & R1100,93-98

HARLEYDAVIDSON
M419  Sportsters, 59-85
M428  Sportster Evolution, 86-90
M4297 Sportster Evolution, 91-03
M418  Panheads, 48-65
M420  Shovelheads,66-84
M421-3 FLS/FXS Evolution,84-99
M423  FLS/FXS Twin Cam 88B
2000-2003
M422  FLHFLT/FXR Evolution, 84-94
M430-2FLH/FLTTwinCam88,
1999-2003
M424-2FXD Evolution, 91-98
M425  Dyna Glide Twin Cam, 99-01

HONDA

ATVs
M316
M311

Odyssey FL250,77-84

ATC, TRX & Fourtrax

70-125,70-87

Fourtrax 90 ATV, 93-00

ATC185 & 200,80-86

ATC200X & Fourtrax

200SX,86-88

ATC250& Fourtrax 200/

250,84-87

ATC250R, 81-84

TRX250R/Fourtrax 250R &

ATC250R,85-89

M456-2 TRX250X 87-92,
TRX300EX 93-03

M446  TRX250 Recon 97-02

M346-3TRX300/Fourtrax300&
TRX300FW/Fourraxdx4 88-00

M200  TRX350 Rancher, 00-03

M459-2 Fourtrax Foreman 95-01

M454-2 TRX400EX 99-03

Singles

M310-13 50-110cc OHC Singles,
65-99

M319  XR50R-XR70R, 97-03

M315  100-350cc OHC, 69-82

M317  Elsmore, 125-250cc, 73-80

M442  CR60-125R Pro-Link, 81-88

M431-2 CR80R, 89-95, CR125R, 89-91

M435  CR80,96-02

M457-2 CR125R&CR250R 92-97

M464  CR125R, 1998-2002

M443  CR250R-500R Pro-Link, 81-87

M432-3 CR250R, 88-91 &

CR500R,88-01
M437  CR250R 97-01
M312-13 XUXR75-100 75-03
M318-4XL/XRITLR125-200 79-03
M328-4 XLIXR250, 78-00,

XL/XR350R 83-85,

XR200R, 34-85 XR250L, 91-96
M320  XR400R, 96-00
M339-7XL/XR 500-650,79-03

M433
M326
M347

M455

M342
M348

Twins

M321  125-200cc, 65-78

M322  250-350cc 64-74

M323  250-360cc Twins, 74-77
M324-5 Twinstar, Rebel 250 &
Nighthawk 250,78-03
400-450CC, 78-87

450 & 500cc, 65-76

CX & GL500/650 Twins 78-83
VT500,83-88

M313  VT700 & 750,83-87
M440  Shadow 1100cc, 85-96
M460-2 VT1100C2ACE Shadow,

95-99

M334
M333
M335
M344

Fours

M332
M345
M336
M341
M337
M436

CB350-550cc, SOHC, 71-78
CB550 & 650,83-85
CB650.79-82

CB750 SOHC, 69-78
CB750 DOHC, 79-82
CB750 Nighthawk,

91-93 & 95-99

M325  CB900,1000 & 1100,80-83
M439  Hurricane 600,87-90
M441-2 CBR600,91-98

M445  CBR600F4,99-03

M434  CBRIOORR Fireblade, 93-98
M329  500cc V-Fours, 84-86
M438  HondaVFR800,98-00
M349  700-1000 Interceptor, 83-85
M458-2 VFR700F-750F, 86-97
M327  700-1100ccV-Fours, 82-88
M340  GL1000 & 1100,75-83
M504 GL1200,84-87

M508  ST1100/PAN European 90-02
Sixes

M505  GL1500 Gold Wing, 88-92
M506-2GL1500 Gold Wing, 93-00
M462-2GL1500C Valkyrie, 97-03
KAWASAKI
ATVs
M465-2 KLF220 & KLF250 Bayou,
88-03
M466-2KLF300 Bayou, 86-98
M467  KLF400 Bayou, 93-99
M470  KEF300 Lakota, 95-99
M385  KSF250 Mojave, 87-00
Singles
M350-9 Rotary Valve 80-350cc, 66-01
M444-2 KX60,83-02, KX80 83-90
M448  KX80/85/100,89-03
M351  KDX200,83-88
M447-2 KX125 & KX250,82-91
KX500,83-02
M472-2 KX125,92-00
M473-2 KX250 92-00
M474  KLR650,87-03
Twins
M355  KZ400, KZ/Z440, EN450
& EN500,74-95
M360-3 EX500, GPZ500S NmjaR, 87-02
M356-3 700-750 Vulcan, 85-02
M354-2 VN800 Vulcan 95-04
M357-2 VN1500 Vulcan 87-99
M471-2 VN1500 Vulcan Classic, 96-04

Fours
M449  KZ500/550 & ZX550, 79-85
M450  KZ, Z & ZX750,80-85
M358  KZ650,77-83

M359-3 900-1 000w Fours, 73-81
M451-3 1000 &1100cc Fours, 81-02
M452-3  ZX500 & 600 Ninja, 85-97
M453-3 Ninja ZX900-1100 84-01
M468  ZX6 Ninja, 90-97

M469  ZX7 Ninja 91-98

M453-3 900-1100 Ninja, 84-01
M409  Concours, 86-04

POLARIS

ATVs
M496  Polaris ATV 85-95

M362  Polaris Magnum ATV, 96-98
M363  Scrambler 500,4X4 97-00

M365-2 Sportsman/Xplorer 96-03
SUZUKI

ATVs
M381
M475

ALT/LT125 & 185,83-87
LT230 & LT250,85-90
M380  LT250R Quad Racer 85-88
M343  LTF500F Quadrunner, 98-00
M483-2 Suzuki King Quad/

Quad Runner 250 87-98

Singles

M371  RM50-400 Twin Shock 75-81
M369  125-400CC64-81

M379  RM125-500 Single Shock, 81-88
M476  DR250-350 90-94
M384-2L.S650 Savage 86-03

M386  RM80-250,89-95

M400  RM125,96-00

M401  RM250,96-02

Twins

M372  GS400-450 Twins 77-87
M481-3 VS700-800 Intruder, 85-02
M482-2 VS1400 Intruder 87-01
M484-3 GS500E Twins, 89-02
M361  SV650,1999-2002

Triple
M368

Fours
M373
M364
M370
M376
M378
M383-3

380-750cc, 72-77

GS550 77-86
(S650,81-83

GS750 Fours, 77-82
(5S850-1100 Shatt Drive 79-84
GS1100 Chain Drive 80-81
Katana 600,88-96
GSX-R750-1100,86-87
GSX-R600,97-00
GSX-R750,88-92
GSX750F Katana, 89-96
GSX-R750,96-99

GSF600 Bandit, 95-00
GSF1200 Bandit 96-03

YAMAHA

M331
M478-2

M485
M338
M353

ATVs

M499  YFMB80 Badger, 85-01
M394  YTM/YFM200& 225,83-86
M488-4 Blaster 88-02

M489-2 Timberwolf 89-00

M487-4 Warrior, 87-03

M486-4 Banshee, 87-02

M490-2 YFM350 MotD-4 & Big Bear, 87-98
M493  YFM400FW Kodiak, 93-98
M280  Raptor 660R, 01-03

Singles

M492-2 PW50 & PW80, BW80 Big
Wheel 80 81-02

80-175 Piston Port, 68-76
250-400cc Piston Port, 68-76
DT& MX 100-400, 77-83
IT125-490, 76-86

YZ50-80 Monoshock 78-90
YZ100-490 Monoshack, 76-84
YZ125-250,85-87

YZ490 85-90
YZ125-250,88-93
WR250Z, 91-93
M497-2YZ125,94-01

M498  YZ250,94-98 and
WR20Z 94-97

YZ250F & WR250F, 01-03
YZ400F YZ426F &
WR400F, 98-00

M417  XT125-250 80-84

M480-3 XT/TT 350,85-00

M405  XT500 & TT500,76-81
M416  XT/TT 600,83-89

Twins

M403  650cc 70-82

M395-9 XV535-1100 Virago 81-99
M495-2 V-Star 650,98-03

M281  V-Star 1100,99-04

Triple
M404

Fours
M387
M494
M388
M396
M392
M411
M397

M410
M415
M412
M414
M393
M413
M390

M391

M406
M491

XS750 & 850 77-81

XJ550, XJ600 & FJ600 81-92
XJ600 Seca Il 92-98
YX600 Radian &FZ600,86-90
FZR600 89-93

FZ700-750 & Fazer 85-87
XS1100 Fours, 78-81
FJ1100 & 1200,84-93
M375  V-Max, 85-03

M374  Royal Star, 96-03

VINTAGE MOTORCYCLES

Clymer® Collection Series
M330 Vintage British Street Bikes,
BSA, 500-650cc Unit
Twins, Norton, 750 & 850cc
Commandos, Triumph,
500-750cc Twins

Vintage Dirt Bikes, V1 Bultaco,
125-370cc Singles, Montesa,
123-360cc Singles, Ossa,
125-250cc Singles

Vintage Dirt Bikes, V 2 CZ,
125-400cc Singles, Husqvama,
125-450cc Singles Maico,
250-501 cc Singles, Hodaka
90-125¢cc Singles

Vintage Japanese Street Bikes
Honda, 250 & 305cc Twins,
Kawasaki, 250-750ccTriples,
Kawasaki, 900 & 1000cc Fours

M300

M301

M305



YAMAHA

XV535-1100 VIRAGO e 1981-2003

XV535 (U.S. 1987-1990, 1993-2000) (U.K. 1988-2003) XV920 (1982-1983)

XV700 (1984-1987) XV1000 (1984-1985)
XV750 (1981-1983, 1988-1997) XV1100 (1986-1999)

Clymer manuals are user-friendly and written in an
easy-to-follow format that includes the following features:

¢ Two-column layout with large print.
* Step-by-step instructions.
* Thumb-tabbed chapters for quick access.
* Detailed exploded views and photos.
* Numbered table of contents and extensive index.

* Bold figure numbers to quickly match
instructions with illustrations and photos.

Clymer manuals can save you money in maintenance and repair bills. Step-by-step procedures
and detailed illustrations guide you through every job. This manual includes the following chapters:

* Quick Reference Data ¢ Clutch and Transmission * Brakes
¢ General Information e Fuel and Exhaust Systems * Suspension Adjustment
* Troubleshooting * Electrical System - * Index
¢ Lubrication, Maintenance Front Suspension and * Wiring Diagrams
and Tune-up Steering
* Engine * Rear Suspension and
Final Drive

Every Clymer manual contains hundreds of original photographs and illustrations developed from
a complete disassembly and assembly of the motorcycle. This, in addition to extensive research,
allows Clymer to achieve an unmatched level of detail, accuracy and clarity.
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