GENERAL INFORMATION

This detailed, comprehensive manual
covers the Yamaha XS1100. The expert text
gives complete 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 Yamaha running right.

A shop manual is a reference. You want to be
able to find information fast. As in all Clymer
books, this one is designed with you in mind.
All chapters are thumb tabbed. Important
items are extensively indexed at the rear of this
book. Finally, all most frequently used speci-
fications and capacities are summarized on the
blue Quick Reference pages at the front of the
book.

Keep the book handy in your tool box. It will
help you to better understand your Yamabha,
lower repair and maintenance costs, and
generally improve your satisfaction with your
bike.

Refer to Figure 1 for locations of major con-
trols and components.

MANUAL ORGANIZATION

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

CHAPTER ONE

This chapter provides general information
and specifications. See Table 1 at the end of this
chapter. It also discusses equipment and tools
useful both for preventive maintenance and
troubleshooting.

Chapter Two provides methods and sugges-
tions for quick and accurate diagnosis and
repair of problems. Troubleshooting pro-
cedures discuss typical symptoms and logical
methods to pinpoint the trouble.

Chapter Three explains all periodic lubrica-
tion and routine maintenance necessary to keep
your bike running well. Chapter Three also in-
cludes recommended tune-up procedures, elim-
inating the need to constantly consult chapters
on the various assemblies.

Subsequent  chapters describe  specific
systems such as the engine, transmission, and
electrical system. Each chapter provides dis-
assembly, repair, and assembly procedures in
simple step-by-step form. If a repair is imprac-
tical for a home mechanic, it is so indicated. It
is usually faster and less expensive to take such
repairs to a dealer or competent repair shop.
Specifications concerning a particular system
are included at the end of the appropriate
chapter.

Some of the procedures in this manual
specify special tools. In all cases, the tool is il-
lustrated either in actual use or alone. A well-




CHAPTER ONE
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1. Seat
2. Fuse panel and accessory fuse
3. Fuel shutoff valve
(right-hand side)
4 Front brake lever
5. Speedometer, tachometer,
indicator lights
6. Headlight
7. Footpegs, front and rear
8. Kickstarter shaft and lever
9. Rear brake pedal
10. Clutch
11, Alternator

17 18 19 20 21

12. Spark plugs
13. Front reflex reflector (amber)
14. Front turn signal
15. Clutch lever
16. Light, horn, and turn switch
17. Start button and engine stop switch
18. Throttle grip
19. Fuel tank
20. Fuel shutoff valve (left-hand side)
21. Battery
22_Rear turn signal
23. Tail/brake light and rear
reflex reflector (red)

24 Speedometer drive

25. Front fork air cap (air/oil forks)

26. Ignition timing plate

27. Choke lever

28. Gear shilt lever

29. Starter motor

30. Centerstand

31. Kickstand

32 Helmet lock

33. Shock absorber adjustment (upper
location, on models with air/oi)
front forks only)
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Table 1

GENERAL SPECIFICATIONS (1978-1979)

Engine type
Bore and stroke
Displacement
Compression ratio
Carburetion
ModelsE and F
Model SF
Ignition
Lubrication
Clutch
Transmission
Transmission ratios
1st
2nd
3rd
4th
5th
Starting
Wheelbase
Steering head angle
Trail
Ground clearance
Models Eand F
Model SF
Seat height
Models E and F
Model SF
Overall height
ModelsE and F
Model SF
Overall width
Models E and F
Model SF
Overall length
ModelsEand F
Model SF
Front suspension
Rear suspension

Front tire
Models E and F
Model SF

Rear tire
Models E and F
Model SF

Fuel capacity
Models E and F
Model SF

Oil capacity
Oil change
Oil and filter change

Weight (net)
Models E and F
Model SF

Air cooled, 4-stroke, DOHC. 4 cylinder
2815x2.701in (71.5x68.6mm)
67.25cu in.(1,102cc)

92to1l

4 Mikuni, constant velocity, 30mm
BS34-11 2H7-00

BS34-11 3H3-00

Battery, fully transistorized

Wet sump, filter, oil pump

Wet, multi plate(7)

5-speed, constant mesh

2235

1625

1.285

1032

0882

Electric (emergency manual kick)
60.8 in.(1.545mm)

295°

5.12in. (130mm)

591n.(150mm)
6.9in. (175mm)

319in.(810mm)
31.7 in.(805mm)

46.3n.(1,175mm)
48.4n.(1.230mm)

36.2 in. (920mm)
33.7 in. (B55mm)

89.0in.(2,260mm)

896in.(2,275mm)

Telescopic fork, 6.9 in. (175mm) travel
Swingarm, adjustable shock absorbers,
4.3in.(108mm) travel

3.25H-194PR
350 H-19 4PR (tubeless)

450H-174PR
130/90H-16 (tubeless)

5.3U.S. gal. (20 liter; 4.4 Imp. gal.)
397 U.5. gal. (15 liter; 3.3 Imp. gal )

3.2US.qt.(3.0liter; 2.7 Imp. qt.)
37US.qgt.(3.5iter; 3.1 imp.qt.)

562 1b. (262 kg)
556 1b. (252 kg)
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equipped mechanic may find that he can
substitute similar tools already on hand or
fabricate his own.

The terms ~NoTE, CAUTION, and WARNING have
specific meanings in this manual. A ~ott pro-
vides additional information to make a step or
procedure easier or clearer. Disregarding a NoTE
could cause inconvenience, but would not cause
damage or personal injury.

A caution emphasizes areas where equip-
ment damage could result. Disregarding a ¢ au
Tion  could cause permanent mechanical
damage; however, personal injury is unlikely.

A warnING emphasizes areas where personal
injury or even death could result from negli-
gence. Mechanical damage may also occur.
WARNINGS are to be taken seriously. In some
cases, serious injury or death has resulted from
disregarding similar warnings.

Throughout this manual, keep in mind (wo
conventions. “‘Front'" refers to the front of the
bike. The front of any component, such as the
engine, is the end which faces toward the front
of the bike. The “‘left”” and *‘right’" sides refer
to a person sitting on the bike facing forward.
For example, the shift lever is on the left side.
These rules are simple, 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 sug-
gested, however, that you consider your own
capabilities carefully before attempting any
operation involving major disassembly of the
engine.

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

Repairs go much faster and easier i your
machine is clean before you begin work. There
are special cleaners, like Gunk Cycle Degreaser,

for washing the engine and related parts. Just
brush or spray on the cleaning solution, let it
stand, then rinse it away with a garden hose.
Clean all oily or greasy parts with cleaning sol-
vent as you remove them.

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

Special tools are required for some repair
procedures. These may be purchased at a
dealer, rented from a tool rental dealer, or
fabricated by a mechanic or machinist, often at
a considerable savings.

Much of the labor charge for repairs made by
dealers is for removal and disassembly of other
parts to reach the defective unit. 1t is frequently
possible to perform preliminary operations
vourself and then take the defective unit to the
dealer for repair at considerable savings.

Once vou have decided to tackle the job
vourself, read the entire section in this manual
which pertains to it, making sure you have iden-
tified the proper one. Study the illustrations
and text until you have a good idea of what is
involved in completing the job satisfactorily. If
special tools 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 easily made at
home; but knowledge of electronics is almost a
necessity for performing tests with complicated
electronic testing gear.

During disassembly of parts, keep a few
general cautions in mind. Force is rarely needed
to get things apart. If parts are a tight fit, like a
bearing in a case, there is usually a tool de-
signed to separate them. Never use a
screwdriver to pry apart parts with machined
surfaces such as crankcase halves and cam
cover. You will mar the surfaces and end up
with leaks.

Make diagrams wherever similar-appearing
parts are found. For instance, case cover screws
are often not the same length. You may think
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you can remember where everything came from
— but mistakes are costly. There is also the
possibility you may be sidetracked and not
return to work for days, or even weeks, in
which interval, carefully laid out parts may
have become disturbed.

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

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

Disconnect battery ground (negative) cable
before working near electrical connections and
before disconnecting wires. Never run the
engine with the battery disconnected; the alter-
nator could be seriously damaged.

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

Frozen or very tight bolts and screws can
often by loosened by soaking with penetrating
oil, like WD-40 or Liquid Wrench, then sharply
striking the bolt head a few times with a ham-
mer and punch (or screwdriver for screws).
Avoid heat unless absolutely necessary, since it
may melt, warp, or remove the temper from
many parts.

Avoid flames or sparks when working near a
charging battery or flammable liquids such as
brake fluid or gasoline.

No parts, except those assembled with a press
fit, require unusual force during assembly. If a
part is hard to remove or install, find out why
before proceeding.

Cover all openings after removing parts to
keep dirt, small tools, etc., from falling in.

When assembling two parts, start all
fasteners, then tighten evenly.

Clutch plates, wiring connections, and brake
pads and discs should be kept clean and free of
grease and oil.

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

Whenever a rotating part butts against a sta-
tionary part, look for a shim or washer. Use

new gaskets if there is any doubt about the con-
dition of old ones. Generally, you should apply
gasket cement to one mating surface only so the
parts may be easily disassembled in the future.
A thin coat of oil on gaskets helps them seal ef-
fectively.

Heavy grease can be used to hold small parts
in place if they tend to fall out during assembly.
However, keep grease and oil away from elec-
trical components or brake pads and discs.

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

Carburetors are best cleaned by disassem-
bling them and soaking the parts in a commer-
cial carburetor cleaner. Never soak gaskets and
rubber parts in these cleaners. Never use wire to
clean out jets and air passages; they are easily
damaged. Use compressed air to blow out the
carburetor only if the float has been removed
first.

A baby bottle makes a good measuring de-
vice for adding oil to forks and transmissions.
Get one that is graduated in ounces and cubic
centimeters.

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

TORQUE SPECIFICATIONS

Torque values throughout this manual are
given in foot-pounds (ft.-lb.) and Newton
meters (Nem). Newton meters are being
adopted in place of meter kilograms (mkg) in
accordance with the International Modernized
Metric System. Tool manufacturers are begin-
ning to introduce torque wrenches calibrated in
Newton meters and Sears has introduced a
Craftsman line calibrated in both of these
values.

Existing torque wrenches, calibrated in meter
kilograms, can be used by performing a simple
conversion. All you have to do is move the
decimal point one place to the right, e.g. 4.7
mkg = 47 Nem. This conversion is sufficient
for use in this manual even though the exact
mathematical conversion is 3.5 mkg = 34.3
Nem.
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1. Center punch broken stud

4. Remove broken stud
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SAFETY FIRST
Professional motorcycle 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 hours servicing
your own machine. You could hurt yourself or
damage the bike if you ignore these rules.

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. Never smoke or use a torch in an area where
batteries are being charged. Highly explosive
hydrogen gas is formed during the charging
process.

4. It welding or brazing is required on the
machine, remove the fuel tank to a safe
distance, at least 50 feet away. Welding on gas
tanks requires special safety procedures and
must be performed by someone skilled in the
process.

5. Use the proper sized wrenches to avoid
damage to nuts and injury to yourself.

6. When loosening a tight or stuck nut; be
guided by what would happen if the wrench
should slip. Protect yourself accordingly.

7. Keep your work area clean and uncluttered.

8. Wear safety goggles during all operations in-
volving drilling, grinding, or use of a cold
chisel.

9. Never use worn tools.

10. Keep a fire extinguisher handy and be sure
itis rated for gasoline and electrical fires.

MECHANIC’S TIPS
Removing Frozen Nuts and Screws

When a fastener rusts and cannot be remov-
ed, several methods may be used to loosen it.
First, apply penetrating oil such as Liquid
Wrench or WD-40 (available at any hardware
or auto supply store). Apply it liberally. Rap
the fastener several times with a small hammer;
do not hitit hard enough to cause damage.

For frozen screws, apply penetrating oil as
described, then insert a screwdriver in the slot
and rap the top of the scewdriver with a ham-
mer. This loosens the rust so the screw can be
removed in the normal way. If the screw head is

too chewed up to use a screwdriver, grip the
head with Vise-Grip pliers and twist screw out.

Remedying Stripped Threads

Occasionally, 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 external
threads on bolts) through threads. See Figure 2.

Removing Broken Screws or Bolts

When the head breaks off a screw or bolt,
several methods are available for removing the
remaining portion.

If a large portion of the remainder projects
out, try gripping it with Vise Grips. If the pro-
jecting portion is too small, try filing it to fit a
wrench or cut a slot in it to fit a screwdriver.
See Figure 3.

If the head breaks off flush, try using a screw
extractor. To do this, centerpunch the exact
center of the remaining portion 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 4.

PARTS REPLACEMENT

Yamaha makes frequent changes during a
model year — some minor, some relatively ma-
jor. When you order parts from the dealer or
other parts distributor, always order by engine
and frame number. 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 dif-
ference to you.

EXPENDABLE SUPPLIES

Certain expendable supplies are also re-
quired. These include grease, oil, gasket ce-
ment, wiping rags, cleaning solvent, and dis-
tilled water. Ask your dealer for the special
locking compounds, silicone lubricants, and
lube  products which make motorcycle
maintenance simpler and easier. Solvent is
available at most service stations and distilled
water for the battery is available at most super-
markets.
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TOOLS

To properly service your motorcycle, you will
need an assortment of ordinary tools. As a
minimum, these include:

a. Combination wrench

b. Socket wrenches
Plastic mallet
Small hammer
Snap ring pliers

--» 0 Q6

Phillips screwdrivers
Slot screwdrivers

= 0Q

Impact driver
Pliers

Feeler gauges
Spark plug gauge
Spark plug wrench
Drift

Torque wrench

— R e

° = B

Allen wrenches

An original equipment tool kit, like the one
shown in Figure 5 is available through most
Yamaha dealers and is suitable for most minor ser-
vicing.

Engine tune-up and troubleshooting procedures
require a few more tools, described in the following
sections.

Hydrometer

This instrument measures state of charge of the
battery, and tells much about battery conditions.
Such an instrument is available at any auto parts
store and through most larger mail order outlets.
See Figure 6.

Multimeter or VOM

This instrument (Figure 7) is invaluable for
electrical system troubleshooting and service.
A few of its functions may be duplicated by lo-
cally fabricated substitutes, but for the serious
hobbyist, it is a must. Its uses are described in

@
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the applicable sections of this book.

Compression Gauge

An engine with low compression cannot be prop-
erly tuned and will not develop full power. A com-
pression gauge measures engine compression. The
one shown in Figure 8 has a flexible stem, which
enables it to reach cylinders where there is little
clearance between the cylinder head and frame.
Quality gauges are available at auto accessory
stores or by mail order from large catalog order
firms.

Impact Driver

This tool makes removal of engine components
easy, and eliminates damage to bolt heads. See Fig-
ure 9.

Ignition Gauge

This tool has round wire gauges for measuring
spark plug gap. See Figure 10.

Strobe Timing Light

This instrument is necessary for tuning. By
flashing a light at the precise instant the cylinder
fires, the position of the flywheel at that instant
can be seen. Marks on the ignition governor plate
and the stationary scale on the crankcase must
align.

Suitable lights are available at most accessory
stores. See Figure 11. Neon timing lights are diffi-
cult to see and must be used in dimly lit areas. Xe-
non strobe timing lights can be used outside in
bright sunlight. Both types work on this motorcy-
cle; use according to the manufacturer’s instruc-
tions.

Other Special Tools

A few other special tools may be required for
major service. These are described in the appropri-
ate chapters and are available from Yamaha deal-
ers.
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SERIAL NUMBERS

You must know the model serial number for
registration purposes and when ordering special

parts.

The frame serial number is stamped on the
right side of the steering head, (Figure 12) and
on the viN plate on the steering head. The
engine number is stamped on the top right-hand
side of the crankcase (Figure 13).




CHAPTER TWO

TROUBLESHOOTING

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

The troubleshooting procedures in this
chapter analyze typical symptoms, and show
logical methods of isolating causes. These are
not the only methods. There may be several
ways to solve a problem, but only a systematic,
methodical 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 accessi-
ble problem spots first. Is there gasoline in the
tank? Is the shut-off valve in the ON or RESERVE
position? Has a spark plug wire fallen off?
Check ignition switch. Sometimes the weight of
keys on a key ring may turn the ignition off
suddenly.

If nothing obvious turns up in a cursory
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 on the highway at high speed and wouldn’t
start,”” or that “‘it sat in my garage for three
months and then wouldn’t start.”’

Gather as many symptoms together as possi-
ble to aid in diagnosis. Note whether the engine

lost power gradually or all at once, what color
smoke (if any) came from the exhaust, and so
on. Remember that the more complicated a
machine is, the easier it is to troubleshoot
because symptoms point to specific problem:s.

After the symptoms are defined, areas which
could cause the problems are tested and analyz-
ed. Guessing at the cause of a problem may
provide the solution, but it can easily lead to
frustration, wasted time, and a series of expen-
sive, unnecessary part replacements.

You do not need fancy equipment or com-
plicated test gear to determine whether repairs
can be attempted at home. A few simple checks
could save a large repair bill and time lost while
the bike sits in a dealer’s service department.
On the other hand, be realistic and do not at-
tempt 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 a
job — so use common sense, don’t get in over
your head.

OPERATING REQUIREMENTS

An engine needs three basics to run properly:
correct gas/air mixture, compression, and a
spark at the right time. If one or more are miss-
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ing, the engine won’t run. The electrical system
is the weakest link of the three basics. More
problems result from electrical breakdowns
than from any other source. Keep that in mind
before you begin tampering with carburetor ad-
justments and the like.

If a bike has been sitting for any length of
time and refuses to start, check the battery for a
charged condition first, and then look to the
gasoline delivery system. This includes the
tank, fuel shut-off valves, lines, and the car-
buretors. Rust may have formed in the tank,
obstructing fuel flow. Gasoline deposits may
have gummed up carburetor jets and air
passages. Gasoline tends to lose its potency
after standing for long periods. Condensation
may contaminate it with water. Drain old gas
and try starting with a fresh tankful.

TROUBLESHOOTING
INSTRUMENTS

Chapter One lists many of the instruments
needed and detailed instructions on their use.

EMERGENCY
TROUBLESHOOTING

When the bike is difficult to start or won’t
start at all, it does not help to grind away at the
starter or kick the tires. Check for obvious
problems even before getting out your tools.
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Go down the following list step-by-step. Do
each one; you may be embarrassed to find your
kill switch off, but that is better than wearing
out your leg or wearing your battery down with
the starter. If the bike still will not start, refer to
the appropriate troubleshooting procedures
which follow in this chapter.

1. Is there fuel in the tank? Remove the filler
cap and rock the bike; listen for fuel sloshing
around.

WARNING
Do not use an open flame to check in the
tank. A serious explosion is certain to
result.

2. Are both fuel shut-off valves on? Turn both
to RESERVE (Figure 1) to be sure that you get the
last remaining gas. Make sure that the vacuum
lines are attached and are tight. Without engine
vacuum, the shut-off valves will not operate.

3. Isthekill switch in RUN position (Figure 2)?
4. Are spark plug wires on tight? See Figure 3.
5. Is the choke lever in the right position? It
should be pulled out for a cold engine (Figure 4)
and pushed in for a warm engine.

6. Is the battery dead? Check it with a
hydrometer.

7. Has the main fuse (Figure 5) blown? Replace
it with a good one.

8. Is the transmission in neutral or the clutch
lever pulled in? The bike will not start in gear
without pulling in the clutch.

STARTER

Starter system troubles are relatively easy to
isolate. The following are common symptoms
and cures.

1. Engine cranks very slowly or not at all — 1f
the headlight is very dim or not lighting at all,
most likely the battery or its connecting wires
are at fault. Check the battery condition using
the procedures described in Chapter Seven.
Check the wiring for breaks, shorts, and dirty
connections.

If the battery and connecting wires check
good, the trouble may be in the starter, starter
solenoid, or wiring. To isolate the trouble,
short the 2 large starter solenoid terminals
together (not to ground); if the starter cranks
normally, check the starter solenoid wiring as
described under symptoms 2 and 3. If the
starter still fails to crank properly, remove the
starter and test it. Refer to Chapter Seven.

2. Starter only operates when clutch lever is
pulled in, even in neutral — 1f the neutral light
does not come on in neutral, but engine starts
when clutch lever is pulled in, the neutral switch
is defective or the connecting wire is open.

3. Starter operates while transmission is in gear
without pulling in the clutch lever — The
neutral switch or connecting wire is shorted to
ground.

4. Starter will not operate while transmission is
in gear with the clutch lever pulled in — The
clutch lever switch or connecting wire is shorted
to ground.

5. Loud grinding noises when starter runs —
This may mean the teeth are not meshing prop-
erly, or it may mean the starter drive
mechanism is damaged. In the first case,
remove the starter and examine the gear teeth.
In the latter case, remove the starter and replace
the starter drive mechanism.

6. Starter engages, but will not disengage when
ignition switch is released — This trouble is
usually caused by a sticking starter solenoid.
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CHARGING SYSTEM

Troubleshooting an alternator system is
somewhat different from troubleshooting a
generator. For example, never short any ter-
minals to ground on the alternator or the
voltage regulator/rectifier. The following symp-
toms are typical of alternator charging system
troubles.

1. Battery requires frequent charging — The
charging system is not functioning or is under-
charging the battery. Test the alternator and
voltage regulator/rectifier as described in
Chapter Seven.

2. Battery requires frequent additions of water,
or lamps require frequent replacement — The
alternator is probably overcharging the battery.
Check voltage regulator/rectifier as described
in Chapter Seven.

ENGINE

These procedures assume that the starter
cranks the engine over normally. If not, refer to
Starter section in this chapter.

Poor Performance

1. Engine misses erratically at all speeds — In-
termittent trouble like this can be difficult to
find. The fault could be in the ignition system,
exhaust system (exhaust restriction), or fuel
system. Follow troubleshooting procedures for
these systems carefully to isolate the trouble.

2. Engine misses at idle only — Trouble could
exist anywhere in ignition system. Refer to Igni-
tion System in Chapter Seven. Trouble could
exist in the carburetor idle circuits.

3. Engine misses at high speed only — Trouble
could exist in the fuel system or ignition system.
Check the fuel lines, etc., as described under
Fuel System Troubleshooting. Also check spark
plugs and wires. Refer to Ignition System in
Chapter Seven.

4. Poor performance at all speeds, lack of ac-
celeration — Trouble usually exists in ignition
or fuel system. Check each with the appropriate
troubleshooting procedure.

5. Excessive fuel consumption — This can be
caused by a wide variety of seemingly unrelated

factors. Check for clutch slippage, brake drag,
and defective wheel bearings. Check ignition
and fuel system as described later.

ENGINE NOISES

1. Valve clatter — This is a light to heavy tap-
ping sound from under cam cover. It is usually
caused by excessive valve clearance. Adjust
clearance as described under Valve Clearance
Adjustment in Chapter Three. If noise persists,
disassemble the cam and valve mechanism as
described under Camshaft and Valve
Assemblies in Chapter Four. Look for broken
springs, worn cams and bearings.

2. Knocking or pinging during acceleration —
Caused by using a lower octane fuel than
recommended. May also be caused by poor fuel
available at some ‘‘discount’” gasoline stations.
Pinging can also be caused by spark plugs of
the wrong heat range. Refer to Correct Spark
Plug Heat Range in Chapter Three.

3. Slapping or rattling noises at low speed
or during acceleration — May be caused by
piston slap, i.e., excessive piston-cylinder wall
clearance.

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

5. Persistent knocking and vibration — Usual-
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ly caused by excessive main bearing clearance.

6. Rapid on-off squeal — Compression leak
around cylinder head gasket or spark plugs.

EXCESSIVE VIBRATION

This can be difficult to find without
disassembling the engine. Usually this is caused
by loose engine mounting hardware or worn
engine or transmission bearings.

LUBRICATION TROUBLES

1. Excessive oil consumption — May be caused
by worn rings and bores. Overhaul is necessary
to correct this; see Chapter Four. May also be
caused by worn seals. Also check for exterior
leaks.

2. Oil pressure lamp does not light when igni-
tion switch is on — The oil pressure sending
unit is located on the top of the upper
crankcase, just below the carburetor (Figure 6).
Check that the wire is connected to the sender
and makes good contact. Pull off wire and
ground it. If the lamp lights, replace the sender.
If the lamp does not light, replace the lamp.

3. Oil pressure lamp lights or flickers when
engine is running — This indicates low or com-
plete loss of oil pressure. Stop the engine im-
mediately; coast to a stop with the clutch

disengaged or transmission out of gear. This
may simply be caused by a low oil level, or an
overheating engine. Check the oil level. Check
for a shorted oil pressure sender with an ohm-
meter or other continuity tester. Listen for
unusual noises indicating bad bearings, etc. Do
not restart engine until you know why the light
went on and have corrected the problem.

FUEL SYSTEM

Fuel system troubles must be isolated to the
carburetor, fuel tank, fuel shut-off valve, or
fuel lines. These procedures assume that the ig-
nition system has been checked and properly
adjusted.

1. Engine will not start — First, determine that
the fuel is being delivered to the carburetor.
Turn the fuel shut-off valves to the oN position,
remove the flexible fuel lines to the carburetor.
Place the loose end onto a small container, turn
the shut-off valves to the PRIME position. Fuel
should run out of the tube. If it does not,
remove the shut-off valves and check for
restrictions within them or the fuel tank. Make
sure the vent hole in the fuel fill cap is not
plugged (Figure 7). Refer to Chapters Three
and Six.

2. Rough idle or engine miss with frequent
stalling — Check carburetor adjustment. See
Chapter Three.

3. Stumbling when accelerating from idle —
Check idle speed adjustment. See Chapter
Three.

4. Engine misses at high speed or lacks
power — This indicates possible fuel starva-
tion. Clean main jets and float needle valves.

5. Black exhaust smoke — Black exhaust
smoke means a badly overrich mixture. Check
that manual choke disengages. Check idle
speed. Check for leaky floats or worn float nee-
dle valves. Also check that jets are proper size.

CLUTCH

All clutch troubles except adjustments re-
quire partial engine disassembly to identify and
cure the problem. Refer to Chapter Five for
procedures.
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1. Slippage — This is most noticeable when ac-
celerating in a high gear at relatively low speed.
To check slippage, shift to second gear and
release the clutch as if riding off. If the clutch is
good, the engine will slow and stall. If the
clutch slips, continued engine speed will give it
away. Slippage results from insufficient clutch
lever free play, worn discs or pressure plate, or
weak springs.

2. Drag or failure to release — This trouble
usually causes difficult shifting and gear clash,
especially when downshifting. The cause may
be excessive clutch lever free play, warped or
bent pressure plate or clutch disc, or broken or
loose linings.

3. Chatter or grabbing — A number of things
can cause this trouble. Check tightness of
engine mounting bolts. Also check lever free

play.

TRANSMISSION
Transmission problems are usually indicated
by one or more of the following symptoms:
Difficulty shifting gears
Gear clash when downshifting
Slipping out of gear
Excessive noise in neutral

o op

e. Excessive noise in gear

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. Refer to Chapter
Five.

BRAKES

1. Brake lever or pedal goes all the way to its
stop — There are numerous causes for this in-
cluding excessively worn pads, air in the
hydraulic system, leaky brake lines, leaky
calipers, or leaky or worn master cylinder.
Make the brake fluid level up to the upper level
line (Figure 8) on both reservoirs. Check for
leaks and thin brake pads. Bleed the brakes. If
this does not cure the trouble, rebuild the
calipers and/or master cylinder.

2. Spongy lever — Normally caused by an air
in the system; bleed the brakes as described in
Chapter Ten.

3. Dragging brakes — Check for swollen rub-
ber parts due to improper brake fluid or con-
tamination, and obstructed master cylinder
bypass port. Clean or replace defective parts.

4. Hard lever or pedal — Check brake pads for
contamination. Also check for restricted brake
line and hose and brake pedal needing lubrica-
tion.

5. High speed fade — Check for glazed or con-
taminated brake pads. Ensure that recom-
mended brake fluid is installed. Drain entire
system and refill if in doubt. Refer to Chapter
Three.

6. Pulsating lever or pedal — Check for ex-
cessive brake disc runout. Undetected accident
damage is also a frequent cause of this.

FRONT SUSPENSION
AND STEERING

1. Too stiff or too soft — Make sure forks
have not been leaking and oil is correct. If in
doubt, drain and refill as described under Front
Fork Oil Change. On Model SF, make sure the
air pressure is correct.

2. Leakage around seals — There should be a
light film of oil on fork tubes. However, large
amounts of oil on tubes means the seals are
leaking. Replace seals as described under Front
Fork Disassembly/Assembly in Chapter Eight.
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3. Fork action is rough — Check for bent tube.

4. Steering wobbles — Check for correct steer-
ing head bearing tightness as described under
Steering Head Adjustment in Chapter Eight.

ELECTRICAL PROBLEMS

Bulbs which continuously burn out may be
caused by excessive vibration, loose connec-
tions that permit sudden current surges, poor
battery connections, installation of the wrong
type bulb, or a faulty voltage regulator/
rectifier.

A dead battery or one which discharges
quickly may be caused by a faulty alternator or
rectifier. Check for loose or corroded ter-
minals. Shorted battery cells or broken ter-
minals will keep a battery from charging. Low
water levels will decrease a battery’s capacity. A
battery left uncharged after installation will
sulphate, rendering it useless.

A majority of light and horn or other elec-
trical accessory problems are caused by loose or
corroded ground connections. Check those
first, and then substitute known good units for
easier troubleshooting.
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PERIODIC MAINTENANCE, LUBRICATION
AND TUNE-UP

Regular maintenance is the best guarantee
for a safe, troublefree, good performing, long
lasting motorcycle. An afternoon spent now —
cleaning, inspecting, and adjusting — can pre-
vent costly mechanical problems in the future
and unexpected breakdowns on the road.

The procedures presented in this chapter can
be easily carried out by anyone with average
mechanical skills. The operations are presented
step-by-step. If they are followed, it is difficult
to go wrong.

ROUTINE CHECKS

The following simple checks should be per-
formed at each stop at a service station for gas.

Engine Oil Level

Refer to Checking Engine Oil Level under
Periodic Lubrication in this chapter.

General Inspection

1. Quickly examine the engine for signs of oil
or fuel leakage.

2. Check the tires for imbedded stones. Pry
them out with your ignition key.

3. Make sure all lights work.

NOTE: At least check the brakelight. It
can burn out anytime. Motorists cannot

stop as quickly as you and need all the
warning you can give.

Tire Pressure

Tire pressure must be checked with the tires
cold. Correct tire pressure depends a lot on the
load you are carrying. See Table 1.

Battery

Remove the seat and the left-hand side cover
and check the battery electrolyte level. The level
must be between the upper and lower marks on
the case (Figure 1). For complete details see
Battery, Checking Electrolyte Level in this
chapter.
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Table 1

Check the level more frequently in hot
weather.

Exhaust System

Check for leakage at all fittings. Do not
forget the bolt (Figure 2) on the crossover pipe.
Tighten all bolts and nuts; replace any gaskets
as necessary.

Crankcase Breather Hose

Inspect the hose for cracks and deterioration
and make sure that the hose clamps are tight
(Figure 3).

Final Checks

Inspect the entire motorcycle for loose
fasteners, oil and fuel leaks, cracks in the frame
and wheels, worn insulation on electrical wires,
or anything else which might create unsafe
riding conditions.

SERVICE INTERVALS

The services and intervals shown in Table 2
are recommended by the factory. Strict
adherence to these recommendations will go a
long way toward insuring long service from
your Yamaha XS1100.

For convenience of maintaining your motor-
cycle, most of the services shown in the table
are described in this chapter. However, some
procedures which require more than minor
disassembly or adjustment are covered
elsewhere in the appropriate chapter.

TIRE PRESSURES

Load

Pressure (All Models)

Upto 198 1b. (90 kg)
Front
Rear

198-337 Ib. (90-153 kg)
Front
Rear

26 psi (1.8 kg/cm?)
28 psi (2.0 kg/cm?)

28 psi (2.0 kg/cm?)
36 psi (2.5 kg/cm?)

Maximum Load Limit*

Front — 420 Ib. (190 kg) 36 psi (2.6 kg/cm?)
Rear — 670 1b. (304 kg) 40 psi (2.8 kg/cm?)

*Maximum load includes the total weight of motorcycle with accessories, rider(s), and luggage.







PERIODIC MAINTENANCE, LUBRICATION, AND TUNE-UP 21

TIRES
Pressure

Tire pressure should be checked and adjusted
to accommodate rider and luggage weight. A
simple, accurate gauge (Figure 4) can be pur-
chased for a few dollars and should be carried
in your motorcycle tool kit. The appropriate
tire pressures are shown in Table 1.

Inspection

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

Check local traffic regulations concerning
minimum tread depth. Measure with a tread

depth gauge (Figure 5) or small ruler. Yamaha
@ recommends replacement when the tread depth
is 0.03 in. (0.8mm) or less. Tread wear in-
dicators appear across the tire when tread
reaches minimum safe depth. Replace the tire at
this point.
Table 3  AXLE NUT TORQUE SPECIFICATIONS
Newton
Item Ft.-lb.  Meters
Front axle nut
Except special model 77.4 107
Special model 76 103
Front axle holding nuts
Except special model 145 20
Front axle pinch bolt
Special model 15 20
Rear axle nut
All models 108 147
Rear axle pinch bolt
All models 4 5
Table 4 RECOMMENDED COMBINATION — FRONT FORK AIR PRESSURE
TO REAR SHOCK ABSORBER SETTING
Rear Shock Absorber
Front Fork Lower Spring Damping Adjuster
Load Air Pressure Seat
Rider 5.7-14 psi A-E 1
(0.4-1.0 kg/cm?)
Rider plus 5.7-14 psi A-E 2
passenger (0.4-1.0 kg/cm?)
Rider plus 14-21 psi C-E 3
passenger and/or (1.0-1.5 kg/cm?)
luggage
Maximum vehicle 21 psi E 4
load limit* (1.5 kg/cm?)
“Maximum load limit — front 420 Ib. (190 kg), rear 670 Ib. (304 kg). This includes total weight of
motorcycle with rider(s), accessories, and luggage.
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WHEELS

Check the aluminum wheels for cracks,
bends, or warpage. These wheels cannot be ser-
viced, except for balancing, and if found to be
damaged they must be replaced. Refer to
Chapter Eight for complete wheel inspection
and balancing procedures.

The stock Yamaha wheel is not designed to
be used with tubeless tires. Always use a tube
type tire.

Check both axle nuts for tightness. Refer to
Table 3 for the correct torque values.

FRONT FORK AND
REAR SHOCKS

Air/0Oil Front Fork Models

The air pressure in the front forks must be
adjusted for various load conditions (see Table
4). An easy way to accomplish this is with the
S & W Mini-Pump (Figure 6). Attach it to the
air fitting (Figure 7) on the top of each fork
and inflate to the desired pressure.

CAUTION
Never exceed the maximum allowable
air pressure of 36 psi (2.5 kg/cm?) as the
oil seal will be damaged. The pressure
difference between the two forks should
be 1.4 psi (0.1kg/cm?) or less.

The rear shock absorbers must be adjusted to
correspond to front fork air pressure and vehi-
cle load (see Table 4). Turn the upper damping
adjuster (Figure 8) with your finger or
screwdriver to the correct setting.

NOTE: Always turn the adjuster until it
clicks into a position. If it is set between
any click position it will be set at the
maximum (No. 4) position. Always set
both shocks to the same position.

The lower spring seat (Figure 9) must also be
adjusted in accordance to the specifications in
Table 4. Rotate the cam ring at the base of the
spring — clockwise to increase preload and
counterclockwise to decrease it.

NOTE: Use the spanner wrench fur-
nished in the XS1100 tool kit for this ad-
Justment. Set both shocks to the same
position.
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BATTERY
Checking Electrolyte Level

The battery is the heart of the electrical
system. It should be checked and serviced as in-
dicated. The majority of electrical system
troubles can be attributed to neglect of this vital
component.

The electrolyte level may be checked with the
battery installed. However it is necessary to
remove the seat. The electrolyte level should be
maintained between the two marks on the bat-
tery case (Figure 1). If the electrolyte level is
low, it’s a good idea to remove the battery so
that it can be thoroughly serviced and checked.

1. Loosen the 2 nuts (Figure 10) securing the
seat to the frame. Slide the seat forward to
release the seat from the studs and remove the
seat.

2. Remove the left-hand side panel (Figure 11).
3. Remove the clamp securing the battery in
place (A, Figure 12).

4. Remove the vent tube (B, Figure 12).

5. Disconnect both the negative (black) and
positive (red) electrical cables.
6. Slide the battery out of the frame.

CAUTION
Be careful not to spill battery electrolyte
on painted or polished surfaces. The li-
quid is highly corrosive and will damage
the finish. If it is spilled, wash it off im-
mediately with soapy water and
thoroughly rinse with clean water.
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7. Remove the filler plug (Figure 13) and slow-
ly add distilled water. Each cell will be filled
automatically and will not allow any cell to be
filled above the upper LEVEL line. Stop filling
when the excess water starts to flow out the vent
tube outlet. Never add electrolyte (acid) to cor-
rect the level.

CAUTION
Use only distilled warer as ordinary tap
water contains minerals that are harm-
ful ro the battery.

8. Securely tighten the filler plug.

9. After the level has been corrected and the
battery allowed to stand for a few minutes,
check the specific gravity of the electrolyte in
each cell with a hydrometer (Figure 14). Follow
the manufacturer’s instructions for reading the
instrument.

Testing

Hydrometer testing is the best way to check
battery condition, Use a hydrometer with num-
bered graduations from 1.100 to 1.300 rather than
one with just color-coded bands. To use the hy-
drometer, squeeze the rubber ball, insert the tip
into the cell and release the ball. Draw enough
electrolyte to float the weighted float inside the
hydrometer. Note the number in line with the sur-
face of the electrolyte; this is the specific gravity
for this cell.

The specific gravity of the electrolyte in each bat-
tery cell is an excellent indication of that cell’s con-
dition. A fully charged cell will read from
1.260-1.280, while a cell in good condition reads
from 1.230-1.250 and anything below 1.140 is dis-
charged.

Specific gravity varies with temperature. For
each 10° that electrolyte temperature exceeds 80° F,
add 0.004 to reading indicated on hydrometer. Sub-
tract 0.004 for each 10° below 80° F.

If the cells test in the poor range, the battery
requires recharging. The hydrometer is useful
for checking the progress of the charging opera-
tion. Table 5 shows approximate state of
charge.

Charging

CAUTION
Always remove the battery from the
motorcycle before connecting charging
equipment.

WARNING

During charging, highly explosive
hvdrogen gas is released from the bat-
tery. The battery should be charged only
in a well-ventilated area, and open
flames and cigarettes should be kepr
away. Never check the charge of the
hattery by arcing across the terminals;
the resulting spark can ignite the
hydrogen gas.

1. Connect the positive ( + ) charger lead to the
positive battery terminal and the negative (—)
charger lead to the negative battery terminal.

2. Remove all 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 1o
select a low setting — 1% to 2 amps.

Table 3  STATE OF CHARGE
Specific State
Gravity of Charge
1110-1130 Discharged
1.140-1 160 Almost discharged
1170-1190 One-quarter charged
1200-1220 One-half charged
1.230-1 250 Three-quarters charged
1260-1 280 Fully charged




PERIODIC MAINTENANCE, LUBRICATION, AND TUNE-UP 25

3. After battery has been charged for about 8
hours, turn off the charger, disconnect the
leads and check the specific gravity. It should
be within the limits specified in Table 4. If it is,
and remains stable afier one hour, the battery is
charged.

Take reading at eye level
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Float must
be free

4. Clean the battery terminals, case, and tray
and reinstall them in the motoreycle, reversing
the removal steps. Coal the terminals with
Vaseline or silicone spray to retard decomposi-
tion of the terminal material. Install the
breather tube without any Kinks or sharp
bends. It must be clear in order 1o dissipate the
gas normally given off by the batiery.

New Battery Installation

When replacing the old battery with a new
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 a
low electrolyte level, will permanently damage
the battery.

If the battery vent tube was completely
removed, be sure to reinstall it as shown in
Figure 15.

PERIODIC LUBRICATION

Checking Engine Oil Level

Engine oil level is checked by viewing the oil
level window located on the lower right-hand
side of the crankcase cover.
1. Place the bike on the centerstand on a level
surface.
2. Start the engine and allow it to run for a
couple of minutes.

Pass through
guide
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3. Shut off engine and allow the oil to settle.
4. Check the oil level through the oil level window @
(Figure 16).

S. The oil level should be between the maximum
and minimum marks to the left of the window. If
necessary, add the recommended weight of oil (Fig- -5 15°C—>| |||e-59°F _1_

M [

SAE 20W-40

ure 17) to correct the level; do not overfill. Add oil

through the filler hole. SC—| |||« %F

0°C = le— 32°F

Changing Engine
Oil and Filter SAE 10W-30

The recommended oil change interval is 2,500
miles (4,000 km). The filter should be changed ev-
ery other oil change. This assumes that the motor-
cycle is operated in moderate climates. In ex-
tremely cold climates, oil should be changed every
30 days. The time interval is more important than

the mileage interval because acids formed by gaso-

line and water vapor from combustion will con-
taminate: the oil even if the motorcycle is not run

several months. If motorcycle is operated under &
dusty conditions, the oil will get dirty more
quickly and should be changed more frequently
than recommended.

Use only a detergent oil with an API classifi-
cation of SE or better. The classification is
stamped on top of the can (Figure 18). Try al-
ways to use the same brand of oil. Use of oil ad-
ditives is not recommended. Refer to Figure 17
for the correct weight of oil to use under differ-
ent temperatures.,

To drain the oil and change the filter, you will
need the following:

castrol
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Drain pan
Funnel
Can opener or pour spout
. 19mm wrench (drain plug), 12mm wrench
(filter bolt)
e. 4 quarts of oil
f. Oil filter
There are a number of ways to discard the old oil
safely. The easiest way is to pour it from the drain
pan into a gallon plastic bleach or milk bottle.
Tighten the cap and place it carefully in the trash.

a0 oe

NOTE: Never dispose of motor oil in the
trash, on the ground, or down a storm
drain. Many service stations accept used
motor oil and waste haulers provide
curbside used motor oil collection. Do
not combine other fluids with motor oil
to be recycled. To locate a recycler; con-
tact the American Petroleum Institute
(API) at www.recycleoil.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.

3. Place a drain pan under the crankcase and remove
the drain plug (A, Figure 19). Remove the oil fill
cap (Figure 20); this will speed up the flow of oil.

4. Let it drain for at least 15-20 minutes during
which time, hit the starter a couple of times to help
drain any remaining oil.

CAUTION
Make sure the ignition switch is in the
OFF position.

NOTE: Before removing filter cover,
thoroughly clean off all road dirt and
oil around it.

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

6. Remove the cover and the filter, discard the old
filter and clean out the cover and the bolt with
cleaning solvent and dry thoroughly. Remove all
solvent residue.

7. Inspect the O-ring on the cover and the bolt (Fig-
ure 21). Replace it if deteriorated or damaged.
Make sure it is properly positioned within the cover,
prior to installation.

8. Insert the bolt into the cover and install the spring
and washer (Figure 22). Insert the filter and rein-
stall into the crankcase.
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Table 6 MIDDLE AND FINAL GEAR OIL SPECIFICATIONS

Item

Type

Middle gear case
Final gear case
Temperature
All weather
Above40°F (5°C)
Below 40°F (5°C)

Hypoid gear oil
Hypod gear oil

SAE 80W-90/GL4
SAE90GLA
SAE BO/IGL4

Quantity

120U S oz (375

375 )56 Imp. 02
100US oz (300cc. 845

imp oz )

9. Tighten the filter cover bolt to 20-25 ft.-1b. (29-32
N.m). Install the drain plug and tighten to 31 ft.-1b.
(43 Nem).
10. Fill the crankcase with the correct weight (Fig-
ure 17) and quantity of oil.
NOTE: The capacity with a filter
change is approximately 3.7 U.S. qt.
(3.5 liters; 3.0 Imp. qt.). Without a filter
change it is 3.2 USS. gt. (3.0 liters; 2.7
Imp. qt.).
11. Screw in the fill cap and start the engine; let it
idle at moderate speed and check for leaks.
12. Turn off the engine and check for correct oil
level.
13. Start the engine; the oil light should go off
within 1-2 seconds. If it says on, shut off the engine
immediately and locate the problem. Do not run the
engine with the light on.

Checking Middle Gear Oil Level

Check the middle gear oil with the level gauge
furnished in the owner’s tool kit, The engine and
gear case should be cool. If the bike has been run,
allow it to cool down (10-15 minutes), then check
the oil level.

1. Place the bike on the centerstand on a level sur-
face.

2. Wipe the area around the filler cap clean, and
unscrew the cap. Do not allow any dirt or foreign
matter to enter the gear case opening.

3. Insert the end of the gauge marked MippLE into
the hole until it rests on the filler opening (Figure
23).

4. Remove the gauge. The correct oil level is be-
tween the two lines on the end of the gauge (Figure
24).

5. Add oil to maintain correct level. Refer to Table
6, for recommended type and weight oil.

6. Install the filler cap and tighten it securely.

Changing Middle Gear Oil
The factory-recommended oil change inter-
val is every 5,000 miles (8,000km).
To drain the oil you will need the following:
a. Drain pan
b. Funnel
¢. 19mm wrench
d. One pint of gear oil (refer 1o Table 6)
Discard old o1l in the same manner as outline
under Changing Engine Oil in this chapter.
1. Start the engine and let it run for a couple of
minutes.
2. Shut it off and place bike on centerstand.
3. Place drain pan under the crankcase below
the drain plug.

4. Wipe the area around the drain plug clean of
all road dirt and remove drain plug (Figure 25).
Loosen the filler cap as this will speed up the
draining process.
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5. Allow the oil to drain for at least 10-15
minutes.

6. Install the drain plug and tighten it to 31 f1.-
1b. (43 Nem).

7. Remove filler cap and refill the case with
12.0 U.S. oz. (375¢cc; 10.56 Imp. oz.) of the
recommended type and weight oil. See Table 6.

Checking Final Drive Oil Level

Final drive gear oil is checked using the level
gauge furnished in the owner’s tool kit. The
gear case should be cool. If the bike has been
run, allow it to cool down, then check the oil
level. When checking or changing the final
drive gear oil, do not allow any dirt or foreign
matter to enter the gear case opening.

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

2. Wipe the area around the filler cap clean and
unscrew the cap.

3. Insert the end of the level gauge marked
REAR into the hole until it rests on the filler
opening (Figure 26). Remove the gauge.

4. The correct oil level is between the two
marks on the end of the gauge (Figure 27).

5. Add oil to maintain the correct level. Refer
to Table 6 for the recommended type and
weight oil. Install the filler cap and tighten it
securely.
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Changing Final Drive Gear Oil

The factory-recommended oil change inter-
val is every 5,000 miles (8,000km).
To drain the oil you will need:

a. Drain pan

b. Funnel

¢. 19mm wrench

d. One pint of gear oil (refer to Table 6)

Discard old oil in the same manner as outlin-
ed under Changing Engine Oil in 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 drain plug (Figure 28).
Loosen the filler cap as this will speed up the
flow of oil.

4. Allow the oil to drain for at least 10-15
minutes.

CAUTION
Do not allow any of the oil to come in
contact with any of the brake com-
ponents or drip onio the rear tire.

5. Install the drain plug and tighten it to 17 ft.-
Ib. (23 Ne*m).

6. Remove the filler cap and refill the case with
10 U.S. oz. (300cc; 8.45 Imp. oz.) of the recom-
mended type and weight oil. See Table 6.

Front Fork Oil Change

The factory-recommended fork oil change
interval is every 10,000 miles (16,000km).

1. Remove the front wheel as described under
Front Wheel Removal/Installation in Chapter
Eight.

2. Remove the 4 rubber caps (A, Figure 29) and
4 Allen bolts (B, Figure 29) securing the
handlebar assembly and lay it back over the
fuel tank.
CAUTION

Cover the fuel tank with a heavy cloth

or plastic tarp to protect it from ac-

cidental spilling of brake fluid. Wash

any brake fluid off of any painted or

plated surface immediately, as it will

destroy the finish. Use soapy water and

rinse thoroughly.
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3. On regular forks, remove the rubber cap
(C, Figure 29) and cap bolt (D, Figure 29)
from the top of each fork.

4. On air/oil forks, remove the air valve caps
(Figure 30), depress the valve stem (Figure
31) and bleed out the air from each fork tube.
Remove the cap bolt from each fork.

5. Place a drip pan under the fork and remove
the drain screw (Figure 32). Allow the oil to
drain for at least 5 minutes

CAUTION
Do not allow the fork oil to come in contact

with any of the brake components

6. After most of the oil has drained out,
carefully move the outer fork tube up and
down pumping out any remaining oil.

7. Install the drain screw; make sure the screw
gasket is in good condition prior to installation.
Replace if necessary.

8. Repeat Steps 5-6 for the other fork.

9. Refill each tube with SAE 10 fork oil. Refer
to Table 7 for specific capacity.

10. Slowly pump the outer fork tubes to
distribute the oil

11. Inspect the condition of the O-ring
(Figure 33) on the fork cap. Replace if
necessary.

12. Install the cap bolt and on regular forks
install the rubber caps. Tighten the cap bolt to
16.5 ft.-1b. (23 Nem).

13. On air/oil forks, inflate each fork with the
recommended amount of air pressure, refer to
Table 4.

14, Install all components that were removed.

15. Road test the bike and check for oil and/or
air leaks.

@ Swing Arm Bearings

Repack the rear swing arm bearings every
10,000 miles (16,000km ). with a lithium-base,
walterprool wheel bearing grease.

Refer to Swing Arm, Removal/lnsrallation in
Chapter Nine for complete details.

Control Cables

Every 2,500 miles (4,000km) the control
cables should be lubricted. Also they should be
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Table 7 FRONT FORK OIL CAPACITY
Model Type Quantity — Each Fork
Models E and F SAE 10 motor ol 717U.5 0z (212¢cc 597 Imp. 0z.)
Model SF SAE 10 fork ail 761US o0z (225¢cc: 6 34 Imp.oz)

inspected at this time 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.

The control cables can be lubricated either
with oil or with any of the popular cable
lubricants and a cable lubricator. The first
method requires more time and the complete
lubrication of the entire cable is less certain.

Oil method

1. Disconnect the cable from the clutch lever
(Figure 34) and the throttle grip assembly.

NOTE: On the throttle cable it is
necessary fo remove the 2 screws (Fig-
ure 35) that clamp the housing together
1o gain access (o the cable end.

2. Make a cone of stiff paper and tape it to the
end of the cable sheath (Figure 36).

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 oil work it's way
down to the end of the cable.

4. Remove the cone, reconnect the cable and
adjust the cable(s) as described in this chapter.

NOTE: While the thronle housing s
separated, apply a light coat of grease to
the meral surfaces of the grip assembly.,

Lubricator method

1. Disconnect the cables as previously described.

2. Attach the [lubricator following the
manufacturer's instructions.

3. Insert the nozzle of the lubricant can in the
lubricator, 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: Remove the opposite end of the
clurch cable so the lubricant will not run
into the clutch adjustment housing.
Refer 1o Clutch Mechanism Adjustment
in this chapter for details.

4. Remove the lubricator, reconnect the
cable(s) and adjust as described in this chapter.

Rear Brake Lever
(Except Special Models)

Every 2,500 miles (4,000km), remove the
protective cap (Figure 37) and lubricate the
shaft using the grease fitting (Figure 38). Use
molybdenum disulfide grease (Figure 39) and
apply with a small hand held grease gun
(Figure 40).

NOTE: Be sure to reinstall the protec-
tive cap to prevent the entry of dirt and
mosiure.
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Drive Shaft Joint

Lubricate the drive shaft joint every 2,500
miles (4,000km), using the grease fitting located
just forward of the final drive unit (Figure 41).
Use molybdenum disulfide grease (type
NLG 1-2M or equivalent, see Figure 42). Apply
with a small handheld grease gun and fill with
approximately 1 U.S. oz. (30cc).

Miscellaneous Lubrication Points

Lubricate the clutch lever (Figure 43), front
brake lever (Figure 44), center and side stand
pivot points (Figure 45), and footpeg pivot
points (Figure 46). Use SAE 10W/30 motor oil.
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Disc Brakes — Front and Rear

The hydraulic fluid level in the disc brake
master cylinders should be checked every
month or 1,000 miles and the brake pads should
be checked for wear. Bleeding the hydraulic
system, servicing the master cylinder, caliper,
and disc and replacing brake pads are covered
in Chapter Ten.

Disc Brake Fluid Level

1. Clean the outside of the reservoir cap
thoroughly with a dry rag and remove the
screws securing the cap. Remove the cap,
gasket, and diaphragm (Figure 47).

2. The fluid level in the reservoir should be up
to the upper level line. See Figure 48 for the
front brake and Figure 49 for the rear brake. If
it is necessary, correct the level by adding fresh

brake fluid.

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

CAUTION
Be careful nor to spill brake flud on
painted or plated surfaces as it will
destroy the surface. Wash immediately
with soapy water and thoroughly rinse it
off.
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3. Reinstall the washer, diaphragm, and cap;
make sure that the cap is screwed on tightly.

Disc Brake Lines

Check brake lines between the master
cylinders and the brake calipers. If there is any
leakage, tighten the connections and bleed the
brakes as described under Bleeding the System
in Chapter Ten. If this does not stop the leak,
or if a line is obviously damaged, cracked, or
chafed, replace the line and bleed the brake.

Brake lines should be replaced every four
years or earlier if cracked or damaged.

Disc Brake Pad Wear

To check the amount of wear, open the in-
dicator cap on both the front (Figure 50) and
rear caliper assembly (Figure 51). If the pads
are worn to the red line (Figure 52) they must be
replaced. Inspect the pads for scoring, oil or
grease on the pads, or uneven wear.

NOTE: Always replace both pads at the
same time.

If any of these conditions exist, replace the
pads as described under Brake Pad Replace-
ment in Chapter Ten.

Disc Brake Fluid Change

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

To maintain peak performance, change the
brake fluid every 10,000 miles (16,000km) or
tWo years.

1. Remove dust cap from the caliper bleeder
valve. Connect a small clear hose to the valve
and place the free end into a container. Refer to
Figure 53 for the front wheel and Figure 54 for
the rear wheel.

2. Open the bleeder valve with a wrench about
% turn.

3. Squeeze the brake lever several times to
force out as much brake fluid as possible. Close
the bleeder valve.

WARNING
Do not reuse brake fluid which has been
drained from a brake system. Con-
taminated fluid can cause brake faiiure.

4. Fill the reservoir with new brake fluid, in-
stall the cap and bleed the system as described
under Bleeding the System in Chapter Ten.
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WARNING
Use brake fluid clearly marked DOT 3
only. Others may vaporize and cause
brake failure.

Front Brake Lever Adjustment

The front brake lever should be adjusted
every 2,500 miles (4,000km).

The clearance between the pads and discs are
automatically adjusted as the pads wear. The

w 6.0mm (0.236 in.)

| -~

|
a

free play of the hand grip should be maintained
to avoid brake drag.

Loosen the locknut (A, Figure 55) and turn
the adjusting screw (B, Figure 55) in or out. The
proper amount of free play is 0.2-0.3 in.
(5-8mm) measured at the end of the lever. After
adjustment is completed, tighten the locknut.

Rear Brake Height and Free Play Adjustment

The rear brake should be adjusted every
2,500 miles (4,000km).
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REAR BRAKE PEDAL ADJUSTMENT

1. Pedal height: 0.67-0.91 in. (17-23mm) )
2. Free-play: 0.51-0.59 in. (13-15mm) \
3. Footrest ’
4. Adjuster bolt \ )
5. Locknut i
6. Brake rod
7. Locknut - O
I
I
] N
|
Footrest 4 | b
5
A 72
5P~ 1
ey

Brake lever

Refer to Figure 56 for this procedure.

1. Place the motorcycle on the centerstand.

2. Check to be sure that the brake pedal is in
the “*at-rest’’ position.

3. Loosen pedal height adjuster locknut (5).

4. Turn adjuster bolt (4) so that the top of
pedal is approximately 0.67-0.91 in. (17-23mm)
below the footrest.

5. Tighten the adjuster locknut (5).

6. Loosen the brake rod adjuster locknut (7).

7. Screw the brake rod (6) down and away
from the master cylinder until there is
noticeable free play.

8. Turn the brake rod (6) upward until it lightly
touches the master cylinder. Back it off 1%
turns for the correct free play, approximately
0.50-0.59in. (13-15mm).
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CAUTION
The punch mark on the brake rod (6) is
4 ¢ not to show above the top surface of the
/ / adjuster locknut (7) after final tighten-
/"' , ing. If this happens, check for excessive

| brake pad wear and/or low brake fluid
/ level in the master cylinder.

|
i . Clutch Adjustment

| "/ /-] The clutch should be adjusted every 2,500
[ i./"b miles (4,000km).

There are two different clutch adjustment
procedures. Both must be properly maintained
for proper clutch operation. The cable ad-
justments take up slack, caused by cable
stretching, thus maintaining sufficient free
play. The mechanism adjuster, located within
the clutch assembly maintains the correct
amount of clutch throw, necessary for proper
disengagement.

Cable Adjustment

Loosen the locknut (A, Figure 57) at the
hand grip and rotate the adjuster (B, Figure 57)
until there is 0.08-0.12 in. (2-3mm) of slack be-
tween the cable end of the lever and the amount
(Figure 58). Tighten the locknut.

NOTE: If proper amount of free play
cannol be achieved by this adjusiment
and the mechanism adjustment, the
cable has stretched to the point that it
needs replacing. Refer to Clutch Cable
Removal/Installation in Chapter Five
Sor the complete procedure.

Mechanism Adjustment

1. Remove the 2 screws (Figure 59) securing the
mechanism cover and remove it.

2. Loosen the locknut (A, Figure 60) and turn
the adjusting screw (B, Figure 60) in (clockwise)
until it positively but lightly touches the clutch
pressure plate.

NOTE: The screw has an O-ring on it 50
there will be some resistance on it ar all
times while turning the screw. Be sure
screw positively but lightly rtouches the
clurch pressure plate.
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3. Back the screw out (counterclockwise) Y
turn. Tighten the locknut, make sure the screw
does not turn while tightening the locknut.

CAUTION

Do not squeeze the clutch lever until the
clutch mechanism adjustment is com-
pleted. If squeezed, the steel balls in the
adjuster housing will be dislocated. The
clutch will not disengage if the balls are
out of position. If this does happen,
refer to Clutch Mechanism in Chapier
Five.

After completing this adjustment, recheck
the free play adjustment at the hand grip, re-
adjust if necessary.

Road test the bike to make sure the clutch
fully disengages when the lever is pulled in; if 1t
does not, the bike will creep in gear when
stopped. Also, make sure the clutch fully
engages; if it does not, the clutch will slip, par-
ticularly when accelerating in high gear.

Air Cleaner

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

Air Cleaner
Removal/Installation

Remove the 4 wing nuts (Figure 61) securing
the filter case. Remove case and pull element
out of it (Figure 62). Remove most of the dirt
and dust by tapping it, then apply compressed
air to the outside surface of the element.
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Inspect the element; make sure it is in good
condition. Replace if necessary.

Insert the element into the case and install the
case onto the air box.

Throttle Operation/ Adjustment

The throttle grip should have 10-15° rota-
tional play (Figure 63). Make sure there is free
play in the cable so the carburetors will be able
to close completely when the throttle is turned
off. If adjustment is necessary, loosen the cable
locknut (A, Figure 64) and turn the Adjuster
(B, Figure 64) in or out to achieve the proper
play. Tighten the locknut (A).

Check the throttle cable from grip to car-
buretors. Make sure they are not kinked or
chafed. Replace them 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 the steering.

Fuel Shutoff Valve/Filter

Refer to Chapter Six for complete details on
removal, cleaning, and installation of the fuel
shutoff valves.

Wheel Bearings

The wheel bearings should be cleaned and
repacked every 8,000 miles (12,000km). Refer
to Chapters Eight and Nine for complete ser-
vice procedures.

Cam Chain Tensioner Adjustment

The cam chain should be adjusted every
3,000 miles (4,800km) or when it becomes
noisy.

1. Remove the spark plugs (this will make it
easier to turn the engine over by hand).

2. Remove the screws securing the ignition
cover (Figure 65).

3. Slowly rotate the crankshaft clockwise
several times with a wrench on the nut at the
left-hand end of the crankshaft (Figure 66).
Stop the rotation when the **C"" mark on the
timing plate aligns with the stationary pointer
(Figure 67).
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4. Loosen the cam chain tensioner locknut
(Figure 68) and loosen the stopper bolt. The
tensioner will automatically adjust to the cor-
rect tension.

5. Tighten the stopper bolt to 4.3 ft.-lb. (6
Nem) and the locknut to 6.5 ft.-Ib. (9 Nem).

6. Install the ignition cover and spark plugs.

Steering Head Adjustment Check

The steering head is fitted with two tapered
bearings and should be checked for looseness at
least every 2,500 miles (4,000km).

Jack up the bike so that the front wheel is off
the ground.

Hold onto the front fork tubes and gently
rock the fork assembly back and forth. If you
can feel looseness refer to Sreering Head Ad-
Justment in Chapter Eight.

TUNE-UP

A complete tune-up should be performed
every 4,000 miles (6,400km) of normal riding.
More frequent tune-ups may be required if the
bike is ridden primarily in stop-and-go traffic.
The purpose of the tune-up is to restore the per-
formance lost due to normal wear and
deterioration of parts.

The spark plugs should be routinely replaced
at every other tune-up or if the electrodes show
signs of erosion. In addition, this is a good time
to clean the air cleaner element. Have the new
parts on hand before you begin.

Because different systems in an engine in-
teract, the procedures should be done in the
following order:
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a. Tighten cylinder head nuts

b. Adjust valve clearances

¢. Run a compression test

d. Check and adjust ignition timing

e. Synchronize carburetors and set idle

- -
Cylinder Head Nuts

The engine must be at room temperature for
this procedure.

1. Place the bike on the centersitand and
remove the seal.

2. Turn the fuel shut-off valves to the o~ or
RESERVE position and remove the fuel lines to
the carburetors. Also remove the vacuum lines
to the intake manifolds.

3. Remove the bolt securing the fuel tank at the
rear. Disconnect the fuel gauge electrical con-
nector. Slide the tank to the rear and remove it.

4. Remove the ignition ballast resistor (Fig-
ure 69) from the frame.

S. Remove the 20 Allen bolts (Figure 70) secur-
ing the cam cover in place. Remove the cam
cover and gasket.

6. Tighten the cylinder head nuts in the se-
quence shown in Figure 71. Tighten the upper
12 nuts 1o 25 ft.-Ib. (35 Nem) and the 2 lower
nuts, one in the front (Figure 72) and one in the
rear (Figure 73) to 14.5 ft.-1b. (20 Nem).

NOTE: Figures 72 and 73 are shown
with surrounding components removed
Sorclarity only, do not remove them.

The fuel tank and cam cover should be left
off at this time for the following procedures.

Valve Clearance Measurement

Valve clearance measurement must be made
with the engine cool, at room temperature.
1. Remove the screws securing the ignition
cover.
2. Remove the spark plugs (this makes it easier
to turn over the engine by hand).
3. Rotate the cam by turning the crankshatft.
Use a wrench on the nut located on the left-
hand end of the crankshaft (Figure 74). In
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order to obtain a correct measurement, the cam
lobe must be directly opposite the lifter surface
(Figure 75).

4. Insert a feeler gauge between the cam and
the lifter surface (Figure 76). The clearance is
measured correctly when there is a slight drag
on the feeler gauge when it is inserted and
withdrawn.

NOTE: The correct valve clearance is
0.21-0.24mm for the exhaust valve and
0.16-0.20mm for the intake valve. For
best performance, adjust to the smaller
dimension. Measure the valve clearance
with a metric feeler gauge as it will be
easier to calculate pad replacement
described later in this section.

5. To correct the clearance, the pad on top of
the valve lifter must be replaced with one of the
correct thickness. These pads are available in 25
different thicknesses from No. 200 (2.00mm) to
No. 320 (3.20mm) in increments of 0.005mm.
These pads are available from Yamaha dealers.
The thickness is marked on the pad face that
contacts the lifter body, not the cam.

6. Measure all valves and record the clearance.
They must be measured very accurately.

Valve Clearance Adjustment

A special tool, Yamaha No. 90890-01245
Valve Adjusting Tool, Figure 77 is necesary for
this procedure. It is attached to the cylinder
head, next to the valve being adjusted, with one

@

Clearance

/ =
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of the Allen bolts used to secure the cam cover
(Figure 78). This tool holds the valve lifter
down so the adjusting pad can be removed and
replaced.

There is no set order to follow but it is sug-
gested that you start with the No. | cylinder and
do all exhaust valves, then return 1o No. |
cylinder and do all intake valves.

1. The top of the valve lifter has a slot. This
slot must be turned opposite the blade of the
valve adjusting tool prior to installing the tool.
2. Turn the cam by rotating the crankshaft un-
til the cam lobe fully depresses the valve lifter
(valve in the completely open position).

3. Install the adjusting tool, using one of the
cvlinder head cover Allen bolts, as shown in
Figure 78. Make sure the tool blade touches
only the lifter body (Figure 79), not the pad.

CAUTION

Do not allow the cam lobe to come in
contact with the valve adjusting tool as
it may fracture the cvlinder head. To
avoid cam contact with the tool, rotate
the cams as follows: intake — clockwise
and exhaust — counterclockwise, as
viewed from the lefi-hand side looking
directlv at No. 1| cviinder (Figure 80).

4. Carefully rotate the cam lobe off of the pad
so it can be removed. Remove the pad from the
lifter with a small screwdriver (Figure 81) and
needle nose pliers (Figure 82), or magnetic tool.
Turn the pad over and note the number.
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5. For correct pad selection proceed as follows:

NOTE: For calculations use the mid-
point  of the specified clearance
tolerance — e.g., intake valve 0.1-
0.22mm 0. 19mm and exhaust valve
0.21 = 0.25mm = 0.23mm

NOTE: The following numbers are jor
examples only.

Examples: Intake Exhaust
Actual measured
clearance 0.50mm 0.41mm
Subtract specified
clearance 0.19 0.23
Equals excess clearance =0.31 =0.18
Existing pad number 220 245
Add excess clearance + 31 + 18
Equals new pad number = 251 =263
(round off to the
nearest pad number) 250 265

6. Install the new pad into the lifter with the
number facing down. Make sure the pad is
positioned correctly into the lifter.

7. Carefully rotate the cam until the lobe
comes in contact with the new pad and lifter.
Remove the adjusting tool.

8. Rotate the cam a couple of 1imes 10 make
sure the pad has properly seated into the lifter.
9. Recheck valve clearance as described under
Valve Clearance Measurement. I clearance is
incorrect, repeat these steps until proper
clearance is obtained.

10. Discard all old pads removed. They are
worn and their numbers are no longer accurate.
11. Install the cam cover (make sure the gasket
is in good condition; replace if necessary), air
scoop, spark plugs, fuel tank, and seat.

Compression Test

Every 4,000 miles (6,400km) check cylinder
compression. Record the results and compare
them at the next 4,000 mile (6,400km) check. A
running record will show trends in deterioration
so that corrective action can be taken before
complete failure.

Too Short

Correct Too Long
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The results, when properly interpreted can indi-
cate general cylinder, piston ring, and valve condi-
tion.

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

. Remove the spark plugs.
3. Connect the compression tester to one cylinder
following manufacturer’s instructions (Figure 83).
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 cylinders.

When interpreting the results, actual readings are
not as important as the difference between the read-
ings. At sea level, the standard compression pres-
sure is 142 psi (10 kg/cm’). Minimum pressure is
128 psi (9 kg/em?) and maximum 156 psi (11
kg:‘cm:}. Pressure should not vary from cylinder to
cylinder by more than 14 psi (1 kg/cm’). Greater
differences indicate worn or broken rings, leaky or
sticky valves, blown head gasket or a combination
of all.

If compression reading does not differ between
cylinders by more than 10%, the rings and valves
are mn good condition.

If a low reading (10% or more) is obtained on
one of the cylinders, it indicates valve or ring
trouble. To determine which, pour about a tea-
spoon of engine oil through the spark plug hole
onto the top of the piston. Turn the engine over
once to distribute the oil, then take another com-
pression test and record the reading. If the com-
pression increases significantly, the valves are
good but the rings are defective on that cylinder.

[ 35 ]

If compression does not increase, the valves re-
quire servicing. A valve could be hanging open
but not burned or a piece of carbon could be on a
valve seat.

Correct Spark
Plug Heat Range

Spark plugs are available in various heat ranges,
hotter or colder than plugs originally installed at the
factory.

Select plugs of a heat range designed for the loads
and temperature conditions under which the bike
will run. Use of incorrect heat ranges can cause
seized pistons, scored cylinder walls, or damaged
piston crowns.

In general, use a hot plug for low speeds, low
loads, and low temperatures. Use a cold plug for
high speeds, high engine loads, and high tempera-
tures.

In areas where seasonal temperature variations
are great, the factory recommends a “two-plug sys-
tem” — a cold plug for hard summer riding and a
hot plug for 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. Refer to Figure 84.

The standard heat range spark plugs are NGK
BP-6ES or Champion N-8Y.

Spark Plug Cleaning/Replacement

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 cvlinders
when the plugs are removed, causing
serious engine damage.

3. Remove spark plugs with a 13/16 in. spark plug
wrench.

NOTE: If plugs are difficult to re-
move, apply penetrating oil, like
WD-40 or Liguid Wrench, around
base of plugs and let it soak in about
10-20 minutes.
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NORMAL

« |dentified by light tan or gray
deposits on the firing tip
» Can be cleaned

CARBON FOULED

» |dentified by black, dry flufty 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.

FUSED SPOT DEPOSIT

« Identified by melted or spotly de
posits resembling bubbles or blisters
« Caused by sudden acceleration.
Can be cleaned.

SPARK PLUG CONDITION

S=

=

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.

LEAD FOULED

« |dentified by dark gray, black,
yellow, or tan deposits or a fused
glazed coating on the insulator tip.
« Caused by highly leaded gasoline.
Can be cleaned

e

OVERHEATING

= Identified by a white or light gray
insulator with small black or gray
brown spots and with bluish-burnt
appearance of electrodes.

= Caused by engine overheating,
wrong type of fuel, loose spark plugs,
too hot a plug. or incorrect ignition
timing. Replace the plug.

OIL FOULED

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

= Caused by excessive oil entenng
combustion chamber through worn
nngs 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.

« |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.
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4. Inspect spark plugs carefully. Look for plugs
with broken center porcelain, excessively
eroded electrodes, and excessive carbon or oil
fouling. Replace such plugs. If deposits are
light, plugs may be cleaned in solvent with a
wire brush or cleaned in a special spark plug
sandblast cleaner.

5. Gap plugs to 0.028-0.032 in. (0.7-0.8mm) with a
wire feeler gauge. See Figure 86.

6. Install plugs with a new gasket. First, apply a
small drop of oil to threads. Tighten plugs fin-
ger-tight, then tighten with a spark plug
wrench an additional 1/2 turn. If you must re-
use an old gasket, tighten only an additional
1/4 turn.

NOTE: Do not overtighten. This will
only squash the gasket and destroy its
sealing ability.

Reading Spark Plugs

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

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

2. Turn off kill switch before closing throttle,
and simultaneously, pull in clutch and coast to a
stop.

3. Remove spark plugs and examine them. Compare
them to Figure 87.

If the insulator is white or burned. the plug is too
hot and should be replaced with a colder one.

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 ev-
idence or oil blow-by at the piston rings.

If any one plug is found unsatisfactory, discard all
four.

Ignition Timing

Timing is set by using a timing light and observ-
ing the alignment of the stationary pointer in rela-
tionship to the marks on the timing plate.

It is only necessary to check and adjust the timing
on the No. | eylinder. Once it is adjusted correctly,
the other three cylinders will automatically be cor-
rect.

NOTE: Before starting on this proce-
dure, check all electrical connections
related to the ignition system. Make
sure all connections are tight and free
of corrosion and that all ground con-
nections are tight.

1. Place the bike on the centerstand.

2. 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.

3. Connect a timing light to the No. | cylinder
(left-hand side) following the manufacturer’s in-
structions (Figure 88).
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4. Start the engine and let it warm up lo
normal operating temperature. Let the engine
idle (1,000 +/- 100 rpm) and aim the timing
light toward the timing marks on the timing
plate.

5. The stationary pointer should align with the
“F mark on the timing plate (A, Figure 89) if
not, proceed as follows.

6. Shut off the engine and loosen the 2
pick-up base plate screws (B, Figure 89).
Slightly rotate the plate in either direction.
Tighten the screws. Restart the engine and
recheck the timing. Continue this procedure
until the timing marks align. Be sure 2 screws
are tightened securely.

7. Disconnect and plug the vacuum hose to
the vacuum advance mechanism (Figure 90).
Increase engine speed to 5,200 rpm and check
the alignment of the stationary pointer and 36°
mark on the timing plate (Figure 91) except
for special models, or 31° mark (Figure 92) for
special models. If the idle speed timing is
correct but the full advance is incorrect, refer
to Vacuum Advance Mechanism [nspection in
Chapter Seven.

Carburetor Idle Mixture

Idle mixture (Figure 93) is preset at the fac-
tory and it is not to be reset. This pertains to all
four carburetors.

Carburetor Synchronization

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

This procedure requires a special tool to mea-
sure the manifold vacuum for all four cylinders
simultaneously.

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

2. Remove the seat.

3. Remove the rear bolt securing the rear of
the fuel tank and slightly elevate it to gain
access to the vacuum connections and throttle
adjus‘ing screws of the inner two carburetors.
4. Except on special models, turn the fuel
shutofT valve to the PRI position.

5. On special models, turn the fuel shutoff
valve to the ON position.
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6. Remove the vacuum lines from the No. 2
and 3 cylinder manifolds (A, Figure 94).

7. Remove the rubber caps (B, Figure 94) from
the No. 1 and 4 cylinder manifolds.

8. Connect the vacuum lines from the syn-
chronizing tool, following the manufacturer’s
instructions, to the manifolds.

9. Start the engine and let it warm up a little.
Let the engine idle (approximately 1,100 rpm).
10. The carburetors are synchronized if all
have the same gauge readings. If not, proceed
as follows.

11. The No. 3 carburetor has no synchronizing
screw and the other carburetor must be syn-
chronized to it.

NOTE: The carburetors are numbered
in the same sequence as the cviinders
with No. | on the left-hand side and
continuing with No. 2, 3, and 4 from
left o right.

The carburetors will be synchronized
to each other in pairs. No. | and 2 1o
each other and No. 3 and 4 to each
other. Then both set will be svnchro-
nized to each other

12. First, synchronize No. | carburetor to No.
2 by turning screw A, Figure 95. Turn the screw
until the gauges going to each carburetor have
the same reading.
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13. Second, synchronize No. 4 carburetor 10
No. 3 by turning screw C, Figure 95. Turn the
screw until the gauges going to each carburetor
have the same reading.

14. Now maich the two sets by turning screw
B, Figure 95. Turn the screw until the gauges
from No. 1 and 2 match the one from No. 3.
All gauges should now have the same reading;
if not, repeat Steps 12-14 until they all match.

NOTE: Figure 95 is shown with the car-
buretor assembly removed for clarity
only. Do not remove it.

15. Remove the synchronizing tool hoses and
install the vacuum lines and rubber caps (Fig-
ure 94).

Carburetor Idle Speed Adjustment

Before making this adjustment, the air
cleaner must be clean, the carburetors must be
synchronized and the engine must have ade-
quate compression (see Compression Test in
this chapter). Otherwise this procedure cannot
be done properly.

1. Attach a portable tachometer following the
manufacturer’s instructions.

NOTE: The bike’s tach is not accurate
enough in the low rpm range for this ad-
Justment.

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

3. Set the idle speed by turning the idle speed
stop screw (Figure 96) in to increase or out to
decrease idle speed.

NOTE: Figure 96 is shown with the car-
buretor assembly removed for clarity
only.

4. The correct idle speed is 950-1,050 rpm for
Model E and 1,050-1,150 rpm for Models F and
SF.

STORAGE

Several months of inactivity can cause
serious problems and general deterioration of
your bike. This is especially important in areas
with extremely cold winters. During the winter,
you should prepare your bike carefully for
“hibernation.””

Selecting a Storage Area

Most cyclists store their bikes in their home
garage. If vou do not have a garage, there are
other facilities for rent or lease in most areas.
When selecting an area, consider the following
points.

1. The storage area must be dry; there should
be no dampness or excessive humidity. A
heated area is not necessary, but the area
should be insulated to minimize extreme
temperature variations.

2. Avoid buildings in industrial areas where
factories are liable to emit corrosive fumes.
Also avoid buildings near large bodies of salt
water,

3. Avoid buildings with large window areas. If
this is not possible, mask the window 1o keep
direct sunlight off the bike.

4. Select an area where there is a minimum risk
of fire, theft, or vandalism. Check with your in-
surance agenl! (o make sure that your insurance
covers the bike where it is stored.

Preparing Bike for Storage

Careful preparation will minimize deteriora-
tion and make it easier to restore the bike to ser-
vice later. Use the following procedure.

1. Wash the bike completely. Make certain to
remove any road salt which may have ac-
cumulated during the first weeks of winter.
Wax all painted and polished surfaces, in-
cluding any chromated areas.

2. Run the engine for 20-30 minutes to stabilize
oil temperature. Drain oil, regardless of
mileage since last oil change. Replace the oil
filter and fill engine with normal quantity of
fresh oil.

3. Remove battery and coat cable terminals
with petroleum jelly. If there is evidence of acid
spillage in the battery box, neutralize with bak-
ing soda, wash clean, and repaint the damaged
area. Store the battery in a warm area and
recharge it every 2 weeks.

4. Drain all gasoline from fuel tank, intercon-
necting hoses, and carburetors. Leave fuel pet-
cock in the RESERVE position. As an alternative,
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a fuel preservative may be added to the fuel.
This preservative is available from many
motorcycle shops and marine equipment sup-
pliers.

5. Remove spark plugs and add a small quan-
tity of oil to each cylinder. Turn the engine a
few revolutions by hand to distribute the olil
and install the spark plugs.

6. One additional safeguard for winter or pro-
longed storage is the Engine Cylinder Protector
that screws into each spark plug hole (Fig-
ure 97). It dispenses a vapor into the cylinder,
crankcase, carburetor and muffler which works
against rust and acid damage. It is rated to be
good for up to two years and is available from
the Brookstone Company, 127 Vose Farm

Road, Peterborough, New Hampshire 03458.
The catalog number is 3304 — Engine Cylinder
Protector, and retails for about $3.00 each plus

handling and postage. When this product is
used on a multi-cylinder engine like the
XS1100, you must install one in each cylinder.
7. Tie or tape a heavy plastic bag over the
outlet of the mufflers to prevent the entry of
moisture.

8. Check tire pressure. Move the machine to
the storage area and store it up on blocks with
the wheels off the ground.

After Storage

Before starting the engine after storage,
remove the spark plugs, or cylinder protectors,
and squirt a small amount of fuel into the
cylinder to help remove the oil coating. Install
the spark plug but do not connect the spark
plug wires. Turn the engine over a few times,
then reconnect the spark plug wires and start
the engine.
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ENGINE

The engine is an air-cooled, four-stroke, in-
line four-cylinder with chain driven double
overhead camshafts. The counterbalanced
crankshaft is supported by five main bearings,
one of which is a special side thrust bearing.

NOTE: The engine in the XSI1100
rotates clockwise, contrary to Yamaha
engines of the pasi.

The oil pump supplies oil under pressure
throughout the engine and is driven by the
driven gear on backside of the clutch housing.

This chapter provides complete service and
overhaul procedures for the Yamaha XS1100.
Table 1 provides complete specifications for
the engine. Although the clutch and
transmission are mounted within the
crankcase, they are covered separately in
Chapter Five to simplify the presentation of
this material.

Prior to removing the engine or any major
assembly, clean the entire engine and frame
with a good grade commercial degreaser, like
Gunk Cycle Degreaser, or equivalent. It is
easier to work on a clean engine and you will do
a better job,

Make certain you have the necessary tools
available, especially any special tools, and pur-
chase any known faulty parts prior 1o
disassembly. Also make sure you have a clean
place to work.

Itis a good idea to identify and mark parts as
they are removed so that errors will be avoided
during assembly and installation. Clean all
parts thoroughly upon removal, then place
them in trays or boxes together with their
associated mounting hardware. Make certain
all parts related to a particular cylinder, piston,
connecting rod, and/or valve assembly are
identified for installation in the proper place.
Do not rely on memory alone as it may be days
or weeks before you complete the job.

Torx bolts are used in several areas of the
engine and require a special tool for removal.
The size is T-30 and is available in an Allen
wrench configuration or one similar to a
screwdriver. This tool is shown in the text and
they are manufactured by Proto and Apex tool
companies. They are available from most large
hardware, automotive, or motorcycle supply
stores.

Refer to Table 2 for torque specifications on
all engine components.
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ENGINE SPECIFICATIONS

Compression pressure
Warm at sea level
Maximum ditference between

142 + 1Bpsi(l10 + 1 kgicm®)

Item Specification Wear Limit
General
Number of cylinders B -
Bore X stroke 2815x2701in
(715 x68.6mm)
Displacement 67.25cu.in. {1,102cc) -
Compression ratio 92tol -

Cylinder/piston clearance

0.0016-0.0018n
(0.040-0.045mm)

cylinders - 14 psi (1 kg/iem?)
Cylinders
Bore 2815in.(71.5mm) 2819min (71.6mm)
Out-of-round - 0004 in. (0.01mm)
Taper 0.002 in.(0.05mm)

0.003%in (0 1mm)

Pistons
Diameter

Clearance in bore

28130-28134in
(71.45-71.46mm)
0001600018 n

(36.305 = 0.05mm)
(continued)

(0.040-0 045mm) ==
Piston rings
Number per piston
Compression 2 -
Oil control 1 -
Ring end gap
Top/second 0.008-0.0161n. 0.039in.(1.0mm)
(0.2-0.4mm)
Oil control (rails) 0.008-0.035n. 0059 n. (1 5mm)
(0.2.0.9mm)
Ring side clearance
Top 0.0016-0.003n, -
(0.04-0.08mm)
Second 0.0012-0.0028in. -
(0.030.07mm)
Crankshaft
Main bearing ol clearance 0.0014-0.0023in. -
(0 035-0.059mm)
Connecting rod oil clearance 0.0017-0.0025in -
(0.042-0.064mm)
Main bearing runout - 0.0016 in (0.04mm)
Camshatft lobe height
Intake 1.449 + 0.002 n. 1.443n. (36.65mm)
(36.805 = 0.05mm)
Exhaust 1.429 + 0.002in. 1.423n (36.15mm)
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Valve stem runout maximum
Valve seat width

0.043in. (1.1mm)

56
Table 1 ENGINE SPECIFICATIONS (continued)
Item Specification Wear Limit
Camshaft-to-cap clearance 0.008-0.0021 in 0.006 in_(0.160mm)
(0.020-0.054mm)
Runout limit - 0.004 in_(0.1mm)
Valves
Valve stem clearance (cold)
Intake 0.0004-0.0016n -
(0.010-0.040mm)
Exhaust 0.0010-0.022in =
(0.025-0.55mm)

0.0012in.(0.03mm)
0.080 in.(2.0mm)

Valve springs
Free length (inner)
Intake and exhaust 1.402in.(35.6mm) -
Free length (outer)
Intake and exhaust 1.571n.(39.9mm) -
Allowable tilt from vertical
Intake - 0.063in.(1.6mm)
Exhaust - 0.069n.(1.75mm)
Table 2 ENGINE TORQUE SPECIFICATIONS
Foot-Pounds Newton Meters
Item (Ft-Ib.) (Nem)
Cylinder head nuts
Upper(12) 25 34
Lower (2) 145 20
Qil delivery pipe bolts 145 20
Camshaft bearing cap nuts 7.2 10
Camshaft sprocket bolts 14.5 20
Camshaft tensioner housing bolts 75 10
Tensioner bolt 43 6
Tensioner nut 6.5 9
Connecting rod cap nuts 28 39
Crankcase bolts
emm 8.7 12
8mm 174 24
Alternator rotor bolt 47 65
Secondary gear shaft nut 51 70
Middle gear housing bolts 16 22
Drive shaft coupling 79 110
Engine mounting bolts
Front and rear through bolts 72 100
Mounting bracket bolts 48 67
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@ 4.STROKE OPERATING PRINCIPLES

Carburetor

Intake valve

Flywheel
rotates
clockwise

As the piston travels downward,

the exhaust valve is closed and the intake

valve opens, allowing the new fuel /air
mixture from the carburetor to be drawn

into the cylinder. When the piston reaches

the bottom of its travel (BDC), the intake
valve closes and remains closed for

the next revolution-and-a-half of the
crankshaft

As the piston almost reaches the top
of its travel, the spark plug fires, igniting
the compressed fuel/air mixture. The
piston continues to top dead center
(TDC) and is pushed downward by the
expanding gases

While the crankshaft continues to
rotate, the piston moves upward,
compressing the fuel/air mixture

Exhaust valve

When the piston almost reaches BDC,
the exhaust valve opens and remains
open until the piston is near TDC. The
upward travel of the piston causes
the exhaust gases to be pushed out
of the cylinder. After the piston has
reached TDC, the exhaust valve closes
and the cycle starts all over again
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ENGINE PRINCIPLES

Figure 1 explains how the engine works. This
will be helpful when troubleshooting or repair-
ing your engine.

SERVICING ENGINE IN FRAME

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

a. Cylinder head and camshafts

b. Cylinder and pistons
¢. Gearshift mechanism
d. Clutch

Carburetors

f. Starter motor and gears

e

Alternator and electrical systems

It is recommended that prior to engine
removal and disassembly the majority of parts
be removed from the engine while it i1s in the
frame. By doing so it will reduce the weight of
the engine considerably and make engine
removal easier and safer.

ENGINE
Removal/Installation
1. Place the bike on the centerstand; remove
the right- and left-hand side covers (Figure 2),
and accessories such as fairings and crash bars.
2. Remove the seat and disconnect the battery
negative lead.
3. Remove the rear bolt (A, Figure 3) securing
the fuel tank. Disconnect the fuel gauge elec-
trical connector (B, Figure 3).
4. Turn both fuel shutoff valves 1o the oN or
REs position. Lift up on the rear of the tank and
remove the fuel lines to the carburetors and
vacuum lines to the intake manifolds.
5. Pull the fuel tank to the rear and remove it.
6. Drain the engine oil as described under
Changing Oil and Filter in Chapter Three.
7. Disconnect the spark plug wires and tie them
up out of the way.
8. Remove the exhaust system as described
under Exhaust System Removal/Installation in
Chapter Six.
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9. Remove the footpegs as described under
Footpeg Removal/Installation in Chapter
Eleven.

10. Loosen the clutch cable at the hand grip.
11. Remove the 2 screws (Figure 4) securing the
clutch release mechanism cover and remove it.

12. Straighten out the retaining clip (A, Fig-
ure 5), push up on the release arm (B, Figure 5)
and remove the cable from the arm. Remove
the cable from the side cover.

13. Remove the carburetor assembly as described
under Carburetor Removal/ Installation in Chapter
Six.

14. Remove the electrical leads from the alter-
nator to the electrical connector (Figure 6).

15. Remove the cylinder head and cylinder as
described under Cvlinder Removal/ Installation
in this chapter.

16. Remove the ignition advance assembly as
described under [enition Advance Removal
Installation in Chapter Seven.

17. Remove the gearshift mechanism as
described under Shift Mechanism Removal/
Installarion in Chapter Five,

18. Remove the 3 bolts (Figure 7) securing the
starter motor cover and remove it.

19. Carefully pull the motor to the left and
disengage the gears.

20. Pull back on the rubber boot and discon-
nect the electrical wire (Figure 8) from the
motor and remove the motor.
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21. Remove the clutch assembly as described
under Clurch Removal/Installation in Chapter
Five.

22. Remove the coil spring retainer on the
front of the drive shaft coupling rubber boot.
23. Pull back the rubber boot and remove the
four bolts (A, Figure 9) securing the drive shaft
coupling.

NOTE: Have an assistant apply the rear

brake to keep the shaft from turning

24. Remove the engine ground strap (B, Fig-
ure9).

25, Take a final look all over the engine to
make sure everything has been disconnected.

NOTE: Place wooden blocks under the
crankcase (o support the engine after
mounting bolis have been removed.

26. Loosen all engine mounting bolts one to
two turns only. Remove the front upper
through bolt (A, Figure 10) from the right-hand
side. Remove the 2 lower bolts and nuts (B,
Figure 10). Remove the bolis (C, Figure 10)
securing the engine mounting brackets to the
frame and remove them.

27. Withdraw the rear through bolt (Figure 11)
from the right-hand side.
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28. Have an assistant help vou remove the
engine Irom the frame through the right-hand
side,

29. Install by reversing the removal steps.

NOTE: Due 1o the weight of the com-
plete engine assembly it is suggested that
all components remaoved in the pre-
ceding procedure be left off until the
crankcase and middle gear assembly are
reinstalled into the frame, If vou choose
to nstall a completed engine assembly i1
requires a minimum of three people. It
must be installed into the frame from
the right-hand side and the oil filter
housing must he removed.

30. After the engine is positioned correctly, in-
stall the rear through-bolt from the right-hand
side and install the 2 front bolts and plates.
Start the nuts but do not tighten now.

31. Install the 4 bolts securing the drive shaft
coupling and tighten them evenly in two stages
10 79 ft.-1b. (110 Nem).

32. Tighten the front and rear through-bolt
nuts to 72 fr.-lb. (100 Nem) and the front
mounting brackets and lower mounting bolts
and nuts 10 48 fr.-1b. (67 Nem).

33. Fill the crankcase with the recommended
type and quantity of engine oil. Refer to
Chapter Three.

34. Start the engine and check for leaks.

CYLINDER HEAD
Removal

The cylinder head can be removed with the
engine in the frame.

I. Place the bike on the centerstand; remove
the right- and left-hand side covers, and ac-
cessories such as fairings and crash bars.

2. Remove the seat and disconnect the battery
negative led.

3. Disconnect the spark plug wires (Figure 12)
and tie them up and out of the way.

4. Remove the rear bolt (A, Figure 13) securing
the fuel tank. Disconnect the fuel gauge elec-
trical connector (B, Figure 13).

5. Turn both fuel shutoff valves to the o~ or
RES position,

6. Lift up on the rear of the tank and remove
the fuel lines to the carburetors and the vacuum
lines to the intake manifolds (Figure 14).

7. Pull the fuel tank to the rear and remove it.

8. Remove the exhaust system as described
under Exhaust System Removal/Installation in
Chapter Six,

9. Remove the carburetor assembly as de-
scribed under Carburetor Assembly Removal/
Installation in Chapter Six.
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10. Remove the 20 Allen bolts (Figure 15)
securing the cam cover and remove it and the
gasket.

11. Remove the 2 Allen bolts (Figure 16) secur-
ing the cam tensioner and remove it.

12. Remove the ignition cover (Figure 17) and
rotate the crankshaft clockwise with a 19mm
wrench on the nut (Figure 18) until the No. |
cylinder (left-hand side) is at top dead center
(Tpc) on the compression siroke.

NOTE: The cvlinder is at TDC when the
“T*" mark on the timing plate aligns
with the stationary pointer (Figure 19)
and both valves are completely closed
on the compression siroke {cam lobes
off both valve lifters).

13. Remove the cam chain guide (A, Fig-
ure 20).

14. Remove the 2 exposed cam sprocket bolts
(B, Figure 20).

15. Rotate the engine 180° clockwise and
remove the 2 remaining sprocket bolts. Do not
rotate either cam.

CAUTION
Severe damage can be caused to the
cams, valves, cvlinder head and pistons
if the cams are rotated after the sprocket
bholts have been removed.

16. Slide the cam sprockets to the right (Fig-
ure 21) off the cam shoulders.

17. Remove all nuts, flat washers and bearing
caps (Figure 21). The bearing caps must be
loosened, then removed, working from the
center toward the outside in the following
order: No. 3,4,2,5,1.

NOTE: The bearing caps are numbered
1-5 from left to right, and with an I (in-
take) or E (exhaust).

18. Carefully lift out the cams, one at a time
(Figure 22).

NOTE: Place a long screwdriver or
similar tool under the cam chain (Fig-
ure 23) to prevent the chain from falling
into the crankcase.
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19. Remove the upper and lower union bolts
(Figure 24) securing the oil pipe and remove it.
Note the location of the copper washers — do
not lose them.

20. Remove the valve lifters and pads at this
time to avoid the accidental mix up if they
should come out while removing the head.
Remove them one cvlinder at a time with a suc-
tion cup tool (Figure 25) and place them into a
container (like an egg carton, see Figure 26)
marked with the specific cylinder and intake

and exhaust. No. 1 cvlinder is on the left-hand
side.

CAUTION
The lifters must be reinstalled into their
original cvlinder

posilions upon

assembly.

21. Remove the 14 cylinder head nuts and

washers. Loosen all nuts ¥ turn in the sequence
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shown in Figure 27. Do not forget the No. 13
nut (Figure 28) and No. 14 nut (Figure 29)
under the front and rear of the head.

22. Loosen the head by tapping around the
perimeter with a rubber or plastic mallet. If
necessary, genily pry the head loose with a
broad-tipped screwdriver only in the ribbed
areas of the fins.

CAUTION
Remember the cooling fins are fragile
and may be damaged if tapped or pryved
on too hard. Never use a metal hammer.

NOTE: Sometimes it is possible to
loosen the head with engine compres-
sion. Rotate the engine with the
kickstarter (make sure the spark plugs
are installed but the wires are nol al-
tached). As the pistons reach TDC on the
compression stroke, they will pop the
head loose.

23. Remove the head by pulling straight up and
off the cylinder studs. Tie the cam chain up to
the frame with a piece of wire (A, Figure 30).
Place a clean shop rag into the cam chain open-
ing in the cylinder (B, Figure 30) to prevent the
entry of foreign matter.

Inspection

1. Remove all traces of gasket from head and
cylinder mating surface.

2. Without removing the valves, remove all
carbon deposits from the combustion chambers
with a wire brush. A blunt screwdriver or chisel
may be used if care is taken not to damage the
head, valves, and spark plug threads.

3. After all carbon is removed from combus-
tion chambers and valve intake and exhaust
ports, clean the entire head in solvent.

4. Clean away all carbon on the piston crowns.
Do not remove carbon ridge at the top of the
cylinder bore.

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

6. After the head has been thoroughly cleaned,
place a straightedge across the gasket surface at
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several points (Figure 31). Measure warp by in-
serting a feeler gauge between the straightedge
and cylinder head at each location. There
should be no warpage; if a small amount is pre-
sent, it can be resurfaced by a Yamaha dealer or
qualified machine shop.

7. Check the cam cover mating surface using
the procedure in Step 6. There should be no
warpage.

8. Check the condition of the valves and valve
guides as described under Valve and Valve
Components in this chapter.

9. Check condition of the end seals (Figure 32).
Make sure they fit tight; if not, replace them.

Installation

1. Install a new head gasket (A, Figure 33).

2. Install a new cam chain cavity seal with the
tabs (B, Figure 33) facing down.

3. Install the locating dowels (Figure 34) on the
2 rear outside studs.

4. Rotate the engine until No. 1 cylinder (left-
hand side) is at top dead center (1pc).

NOTE: The cvlinder is at TDC when the
“T" mark on the timing plate aligns
with the stationary pointer (Figure 35)
and the piston is at its uppermost point
of travel.

5. Carefully slide the cylinder head over the
studs and onto the cylinder,

1. Straightedge
2. Feeler gauge
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6. Lightly oil the stud threads and install the 12
washers and acorn nuts; tighten finger-tight on-
Iv.

Install the 2 nuts and washers under the

front and rear of the head. See Figures 28
and 29
8. Tighten all 12 upper acorn nuts in the se-
quence shown in Figure 27, in 2 stages. In the
first stage, tighten them to 11 ft.-1b. (15 Nem)
and in the ft.-lb. (34 Nem).
lghten the lower nuts to 7 fi.-1b. (9 Nem) and
then to 14.5 f1.-1b. (20 Nem).
9. Install the oil delivery pipe. Install new cop-
per washers and make sure they are placed on
each side of each end of the pipe. The larger
bolt with the dished head is to be installed at the
top. Tighten the bolts to 14.5 fi.-1b. (20 Nem).

second to 25

10. Install the valve lifters and pads.

NOTE: They must be installed into their
original positions (Figure 26) as re-
moved in Step 20 in the removal se-

quence.

11. Lubricate all cam bearing surfaces in the
cylinder head (Figure 36) and bearing caps with
assembly oil.

12. Make sure the No. 1 cylinder is still ar 1pc
asset upin Step 4.

13. Slide the cam chain sprockets onto each
cam and install the exhaust cam (£x) and intake
cam (iN) through the cam chain. Refer to the
identification marks (Figure 37) cast into them
Be sure to install the exhaust cam toward the
front of the bike.

NOTE: Install the
sprocker flanges toward the lefi-hand
side and the sprockets on the right-hand
sidle (Figure 38).

@)

cams with the
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14. Temporarily position both cams in the
head so that the dot on the cam boss, next to
the center cam bearing cap, is almost straight
up.

15. Install the intake cam bearing caps,
washers, and nuts in the correct number se-
quence. From left to right (intake cam): 11, 12,
13, 14, and 15 with the arrows pointing to the
right (Figure 39). Tighten the nuts only finger-
tight.

NOTE: Be sure to install the 2 locating
dowels on the center bearing cap (No. 3)
studs prior to installing the cap.

CAUTION
The bearing caps must be installed cor-
rectly as they were matched and ma-
chined rogether with the cyvlinder head

ail the time of manufacture.

16. Repeat Step 15 for the exhaust cam. Make
sure the bearing caps are installed in the correct
sequence. From left to right (exhaust cam): E1,
E2, E3, E4, and ES.

NOTE: Don't forger to install the 2

locating dowels on the center bearing
cap studs.

17. Tighten the nuts working from the center
toward the outside in the following order: No.
3.4,2.5,and 1 for both cams. Tighten the nuts
gradually in 2 stages to a final torque of 7.2 ft.-
Ib. (10 Nem).

18. Carefully rotate each cam slightly, with an
open end wrench, until the dot on the cam
aligns with the arrow (A, Figure 40) on the
center bearing cap.
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CAUTION
Extreme care must be taken when
rotating the cam using the hex shoulder
(B, Figure 40) on each cam. Make sure
the open end wrench does not come in
contact with the cyvlinder head as it may
fracture it. Also do not rotate either
cam more than 1/8 turn or valves and
pistons may be damaged.

19. Carefully lift the cam chain off the intake
cam sprocket. Make sure it properly engages
with the sprocket on the crankshaft. Align the
holes in the sprocket with the holes in the cam
flange. Pull up on the chain to remove any
slack and place the chain onto the sprocket.

20. Repeat for the exhaust cam.

21. Hold onto each sprocket and chain and
place them up onto the shoulder on each cam.

Maintain tension on the cam chain between the
crankshaft and intake cam sprocket. Slightly
rotate the sprockets to align them with the bolt
holes.

NOTE: Make sure that the cam chain
roliers are centered in both the front and
rear chain tensioner slippers located in
the cylinder chain cavity.

22. Install one bolt into the intake
sprocket, only finger-tight at this time.

(7]
o
)

CAUTION
The cam sprocker bolts are specially
hardened shoulder bolts. Use only these
specified for this one; substitution of
bolts of lesser quality may cause severe
engine damage if they break or work
loose.

23 Push in on the cam chain with your finger
(Figure 41) through the tensioner hole in the
cylinder. This will help align the bolt hole in the
exhaust sprocket (Figure 42). Install one bolt;
see CAuTION after Step 22.

24. Rotate the crankshaft clockwise (Figure 43)
approximately 45° and align the **C"" mark on
the timing plate with the fixed pointer (Fig-
ure 44).

25. Loosen the cam chain tensioner holding
bolt, compress the tensioner and tighten the
bolt to lock it in the retracted position.

26. Push in again on the chain with your finger
to make sure the chain is properly seated,

27. Install the cam chain tensioner with a new
gasket (Figure 45). Tighten the 2 bolts to 7.5 ft.-
Ib. (10 Nem).
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28. Loosen the holding bolt on the chain ten-
sioner. There should be an audible click as the
tensioner is released and comes in contact with
the chain. Make sure it does move into the
chain; if not, remove it and correct any bind-
ing. Tighten the holding bolt to 4.3 ft.-lb.
(6 Nem) and the locknut to 6.5 ft.-1b. (9 Nem).
29. Rotate the crankshaft clockwise (Figure 43)
2 complete rotations and align the **T"" mark
on the timing plate with the fixed pointer
(Figure 35). Check the alignment of the dot on
both cams to the arrow on the center caps
(Figure 46).

CAUTION
If there is any binding while rotating the
crankshaft, stop. Determine the cause
before proceeding.

If one or both cams are misaligned
when the T mark is aligned,
disassemble and repeat Steps 18-28 until
all three alignments are correct. This
alignment is absolutely necessary for
correct valve timing and to prevent ex-
pensive damage to the pistons and valve
train.

30. Rotate the crankshaft clockwise and install
the 2 remaining cam sprocket bolts and tighten
to 14.5 ft.-1b. (20 Nem),

31. Install the cam chain guide (Figure 47).

32. Make sure the end seals are in place (Fig-
ure 48).

33. Continue installation by reversing Cylinder
Head Removal, Steps 1-10.

34, Adjust the valves as described under Valve
Adjustment in Chapter Three.

35. Start the engine and check for leaks.

VALVES AND VALVE COMPONENTS
Refer to Figure 49 for this procedure,
1. Remove the cylinder head as described
under Cvlinder Head Removal in this chapter.
2. Remove the valve lifters and adjustment
pads.
3. Compress springs with a valve spring com-
pression tool (Figure 50); remove the valve
keepers and release compression.

NOTE: To prevent scratching the lifter
cavity walls, wrap the surface of the
valve removal tool with masking tape
(Figure 51).

4. Remove the valve spring caps, springs, and
valves (Figure 52).
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Deburr

Valve stem

CAUTION
Remove any burrs from the valve stem
grooves before removing the valve
(Figure 53). Otherwise the valve guides
will be damaged.

Inspection

1. Clean valves with a wire brush and solvent.

2. Inspect the contact surface of each valve for
burning (Figure 54). Minor roughness and
pitting can be removed by lapping the valve as
described under Valve Lapping in this chapter.
Excessive unevenness to the contact surface is
an indication that the valve is not serviceable.
The contact surface of the valve may be
ground on a valve grinding machine, but it is
best to replace a burned or damaged valve with
anew one.

3. Inspect the valve stems for wear and
roughness and measure the vertical runout of
the valve stem as shown in Figure 55. The
runout should not exceed 0.0012 in.
(0.03mm).

4. Measure valve stems for wear (Figure 56).
Compare with specifications in Table 1 at the
end of the chapter.

5. Remove all carbon and varnish from the
valve guides with a stifT spiral wire brush.

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

7. Measure the valve spring heights with a
vernier caliper (Figure 57). All should be of
length specified in Table 1 with no bends or
other distortion. Replace defective springs.

8. Measure the tilt of all valve springs as
shown in Figure 58. Compare with
specifications shown in Table 1.

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

10. Inspect valve seats. If worn or burned,
they must be reconditioned. This could be
performed by your dealer or local machine
shop, although the procedure is described later
in this section. Seats and valves in near-perfect
condition can be reconditioned by lapping with
fine carborundum paste. Lapping, however, is
always inferior to precision grinding.
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Installation

1. Coal the valve stems with molybdenum
disulphide paste and insert into cylinder head.
2. Install bottom spring retainers and new
seals.

3. Install valve springs with the narrow pitch
end (end with coils closest together) facing the
head, and install upper valve spring retainers.
4. Push down on upper valve spring retainers
with the valve spring compressor and install
valve kccpcrs.

Valve Guide Replacement

When guides are worn so that there is ex-
cessive stem-to-guide clearance or valve tip-
ping, they must be replaced. Replace all, even if
only one is worn. This job should only be done
by a Yamaha dealer as special tools are re-
quired.

.

Valve Seat Reconditioning

This job is best left 1o vour dealer or local
machine shop. They have the special equipment
and knowledge for this exacting job. You can
still save considerable money by removing the
cylinder head and taking just the head to the
shop.

Valve Lapping

Valve lapping is a simple operation which can
restore the valve seal without machining if the
amount of wear or distortion is not too great.

1. Coat the valve seating area in the head with
a lapping compound such as Carborundum or
Clover Brand.

2. Insert the valve into the head.

3. Wet the suction cup of the lapping stick
(Figure 59) and stick it onto the head of the
valve. Lap the valve to the seat by rotating the
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lapping stick in both directions. Every 5 to 10
seconds, rotate the valve 180° in the seat, con-
tinue lapping until the contact surfaces of the
valve and the valve seat are a uniform grey.
Stop as soon as they are, to avoid removing too
much material.

4. Thoroughly clean the valves and cylinder
head in solvent to remove all grinding com-
pound. Any compound left on the valves or the
cylinder head will end up in the engine and will
cause damage.

After the lapping has been completed and the
valve assemblies have been reinstalled into the
head the valve seal should be tested. Check the
seal of each valve by pouring solvent into each
of the intake and exhaust ports. There should
be no leakage past the seat. If fluid leaks past
any of the seats, disassemble that valve
assembly and repeat the lapping procedure until
there is no leakage.

Valve Lifters and Pads

Inspect the sides of the lifter body for
scratches and scoring. If it is damaged in any
way, inspect the lifter cavity in the cylinder
head in which it travels. If the damage is severe
the cylinder head may have to be replaced. The
lifter will also have to be replaced.

Check the top ridge that retains the lifter
pad. Make sure the pad seats correctly into the
recess but is not too loose. Replace any parts as
necessary.

CAUTION
The lifters and pads must be reinstalled
into their original cyvlinder positions
upon assembly. Refer to Cylinder Head
Removal Step No. 20 in this chaprer.

CAMSHAFTS
Removal/Installation
The camshafts can be removed with the
engine in the frame.
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1. Place the bike on the centerstand. Remove
the right- and left-hand side covers, and ac-
cessories such as fairings and crash bars.

2. Remove the seat and disconnect the battery
negative lead (Figure 60).

3. Disconnect the spark plug wires and tie them
up out of the way.

4. Remove the rear bolt securing the fuel tank.
Disconnect the fuel gauge electrical connector.
5. Turn both fuel shutoff valves 1o the o~ or
RES position.

6. Lift up on the rear of the tank and remove
the fuel lines to the carburetor and to the intake
manifolds.

7. Pull the tank to the rear and remove it.

8. Remove the 20 Allen bolts (Figure 61) secur-
ing the cam cover and remove it and the gasket.
9. Remove the 2 Allen bolts (Figure 62) secur-
ing the cam tensioner and remove it.

10. Remove the ignition cover (Figure 63) and
rotate the crankshaft clockwise with a 19mm
wrench on the nut (A, Figure 64) until the No. 1
cylinder (left-hand side) is at top dead center
(Tpc) on the compression stroke.

NOTE: Figures 61-69 are shown with
the exhaust svstem and carburetor
assembly removed. It is not necessary (o
remove them for this procedure.

NOTE: The cvlinder is at TOC when the
T mark on the timing plare aligns
with the stationary pointer (B, Fig-
ure 64) and both valves are completely
closed on the compression stroke (cam
lobes off both valve lifters).

11. Remove the cam chain guide (A, Fig-
ure 65).

12. Remove the 2 exposed cam sprocket bolts
(B, Figure 65).

13. Rotate the engine 180° clockwise and
remove the 2 remaining sprocket bolts. Do not
rotate either cam.

CAUTION
Severe damage can be caused to the
cams, valves, cvilinder head, and pistons
if the cams are rotated after the sprocker
bolis have been removed
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14. Slide the cam sprockets to the right (Fig-
ure 66) off the cam shoulders.

15. Remove all nuts, flat washers, and bearing
caps (Figure 67). The bearing caps must be
loosened, then removed, working from the
center toward the outside in the following
order: No. 3,4,2,5,1.

NOTE: The bearing caps are numbered
1-5 from left 1o right, and with an 1 fin-

take) or E (exhaust).

16. Carefully lift out the cams, one at a time
(Figure 68).

NOTE: Tie up the chain to the frame
with a piece of wire (Figure 69) 1o pre-
vent it from falling into the crankcase.

17. Place a clean shop cloth into the cam chain
cavity to prevent the entry of foreign matter

18. Install the camshafis. Perform Steps 11-35,
Cylinder Head Installation in this chapter.
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Camshaft Inspection

1. Check the bearing journals for wear and
scoring (Figure 70).

2. Check cam lobes for wear. The lobes should
not be scored and the edges should be square.
Slight damage may be removed with a silicon
carbide oilstone. Use No. 100-120 grit initially,
then polish with a No. 280-320 grit.

3. Even though the cam lobe surface appears to
be satisfactory, with no visible signs of wear,
they must be measured with a micrometer as
shown in Figure 71. Replace the shaft(s) if worn
beyond the service limits (measurements less
than those given in Table 1).

4. Check the bearing bores in the cylinder head
and bearing caps. They should not be scored or
excessively worn.

5. Inspect the sprockets for wear, replace if
necessary.

6. Check the condition of the chain guide
(Figure 72). If it is worn or disintegrating it
must be replaced. This may indicate a worn
chain or improper chain adjustment.

Camshaft Bearing Clearance

This procedure requires the use of a
Plastigage sel.

1. Rotate the engine until No. 1 cylinder (left-
hand side) is at top dead center (Tpc).

NOTE: The cylinder is at TDC when the
T mark on the timing plate aligns
with the stationary pointer (Figure 73)
and the piston is at its uppermost point
of travel.
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2. Install both cams into position in the head
without the chain sprockets seated on the cam
shoulders.

NOTE: Position them so that the dot on
the cam boss, next (o the center cam
bearing cap, is almost siraight up.

3. Place a strip of Plastigage between the cam
and cam bearing cap, lengthwise with the cam,
as shown in Figure 74.

4. Install the cam bearing caps in the correct
number sequence. From left to right: E1-5 (ex-
haust cam) and 11-5 (intake cam) with the ar-
rows pointing toward the right-hand side
(Figure 75).

5. Install all flat washers and nuts to the studs
and tighten them working from the center
toward the outside in the following order: No.
3,4,2, 5, and | for both cams. Tighten the nuts
gradually in 2 stages to a final torque of 7.2 ft.-
Ib. (10 Nem).

NOTE: Do not rotate either cam with
the Plastigage material in place.

6. Remove the bearing caps in the reverse order
they were installed.

7. Measure the width of the flattened
Plastigage according to manufacturer’s instruc-
tions (Figure 76).

8. If the clearance exceeds the wear limit in
Table 1, measure the cam bearing journals with
a micrometer and compare to the wear limits in
Table 1. If the cam bearing is less than the
dimension specified, replace the cam. If the
cam is within specifictions, the cylinder head
must be replaced.

Chain Guide

Check the condition of the top surface of the
guide. If it is worn or disintegrating it must be
replaced. This may indicate a worn chain or im-
proper chain adjustment.

If its condition is very bad, check the condi-
tion of the two vertical chain tensioner slippers
by looking into the chain cavity with a
flashlight. If they look bad they should be
replaced.

Remove the cylinder as described under
Cylinder Removal in this chapter. Remove the 4

O

I Plastigage strip
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bolts and washers (Figure 77) securing the
assembly and remove it. Inspect the condition
carefully of all parts (Figure 78) after removal
and replace if necessary.

Camshaft Chain Replacement

The chain is continuous with no master link.
In order to replace the chain it is necessary to
split the crankcase halves. Refer to Crankcase
Disassembly in this chapter.

CYLINDER
Removal

1. Remove the cylinder head as described
under Cylinder Head Removal/Installation in
this chapter.

2. Remove the head gasket (A, Figure 79), cam
chain cavity seal, and 2 locating dowels
(B, Figure 79).

3. Loosen the cylinder by tapping around the
perimeter with a rubber or plastic mallet. If
necessary, gently pry the cylinder loose with a
broad-tipped screwdriver only in the area of the
2 pry points (Figure 80).

CAUTION
Remember cooling fins are fragile and
may be damaged if rapped or pryed on
too hard. Do not use a metal hammer.
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4. Pull the cylinder straight up and off the
pistons and cylinder studs.

NOTE: Be sure to keep the cam chain
wired up to prevent it from falling into
the left-hand crankcase cover (A, Fig-
ure 81).

pistons (B, Figure 81) protruding out of the
crankcase opening.

5. Install a piston holding fixture under the 2

NOTE: These fixtures may be pur-
chased or homemade of wood. See
Figure 82 for dimensions.

Inspection

1. Measure the cylinder bores, with a cylinder
gauge (Figure 83) or inside micrometer at the
points shown in Figure 84.

2. Measure in 2 axes — in line with the wrist
pin and at 90° to the pin. If the taper or out-of-
round is greater than 0.0004 in. (0.01mm), the
cylinders must be rebored to the next oversize
and new pistons and rings installed. Rebore all
cvlinders even though only one may be faulty.

NOTE: The new pistons should be ob-
tained first before the cyvlinders are
hored so that pistons can be measured;
slight manufacturing rtolerances must be
taken into account to determine the ac-
tual size and the working clearance.
Piston-to-cvilinder clearance should be
0.0016-0.0018 in. (0.040-0.045mm).

3. Check the cylinder walls for scratches; if evi-
dent the cylinders should be rebored.

NOTE: The maximum wear limit on a
cylinder is 2.819 in. (71.6mm). [f any
cvlinder is worn to this limit, the
cyvlinder assembly must be replaced.
Never rebore a cylinder if the finished
rebore diameter will be this dimension
or larger,

Installation

1. Check that the top surface of the crankcase
and the bottom surface of the cylinder are clean
(Figure 85) prior to installing new gaskets.

2. Install a new cylinder base gasket (A, Fig-
ure 86) to the crankcase. Make sure all holes
align.
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3. Install the 2 locating dowels (B, Figure 86)
onto the rear outside studs.

4. Install a piston holding fixture under the 2
pistons protruding out of the crankcase (Fig-
ure 87).

5. Tie the ends of the cam chain tensioner slip-
pers together with masking tape or wire. Other-
wise the front one has a tendency to go into the
cam chain tensioner hole in the front of the

cylinder.
6. Carefully install the cvlinder onto the

cylinder studs (Figure 88) and slide it down over
the pistons. Lubricate cylinder bores and
pistons liberally with engine oil prior to installa-
tion.
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NOTE: Rotate the crankshaft untl 2
pistons are at TDC; this will make in-
stallation easier.

7. Compress each ring as it enters the cylinder
either with vour fingers or by using aircraft type
hose clamps (Figure 89) of appropriate
diameter.

8. Remove the piston holding fixtures and push
the cylinder all the way down (Figure 90).

CAUTION
Don't tighten the clamp any more than
necessary to compress the rings. If the
rings can't slip through easily, the clamp
may gouge the rings.

9. Remove the masking tape or wire from the
cam chain tensioner slippers and install the
cylinder head as described under Cylinder Head
Installation in this chapter.

PISTONS AND
CONNECTING RODS

The pistons may be removed with the engine
in the frame by removing the cylinder head and
the cylinder. To remove the rods, the crankcase
has to split in order to gain access to the rod
bearing caps.

Piston Removal

1. Remove the cvlinder head and cylinder as
described under Cylinder Removal/Installation
in this chapter.

2. Lightly mark top of the piston witha 1, 2, 3,
and 4 (Figure 91) so that they will be installed
into the correct cylinder. Remember No. 1 is on
the left-hand side.

3. Remove the top ring first by spreading the
ends with your thumbs just enough to slide it up
over the piston (Figure 92). Repeat for the re-
maining rings.

4. Before removing the piston, hold the rod
tightly and rock piston as shown in Figure 93.
Any rocking motion (do not confuse with the
normal sliding motion) indicates wear on the
wrist pin, rod bushing, pin bore, or more likely,
a combination of all three. Mark the piston,
pin, and rod so that they will be reassembled
into the same set.
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5. Remove the circlips from the wrist pin bores
(Figure 94). Wrap a clean shop cloth under the
piston so that the clips will not fall into the
crankcase.

6. 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 ex-
cessively hot. If the pin is still difficult to push
out, use a homemade tool as shown in Fig-
ure 95.

Washer
Threaded rod
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Piston Inspection

1. Carefully clean the carbon from the piston
crown with a chemical remover or with a soft
scraper (Figure 96). 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 dimen-
sionally correct and can be reused, removal of
the carbon ring from the tops of pistons or the
carbon ridges from the tops of cylinders will
promote excessive oil consumption.

WARNING
The rail portions of the oil scraper can
be very sharp. Be careful when handling
them to avoid cut fingers.

CAUTION
Da nat 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 usually
wears more than the others.

3. Measure piston-to-cylinder clearance as de-
scribed under Piston Clearance in this chapter.
4. If damage or wear indicate piston replace-
ment, select a new piston as described under
Piston Clearance in this chapter.

5. Measure all parts marked in Step 4 of the
Piston Removal procedure with a micrometer
and dial bore gauge to determine which part or
parts are worn. Check against measurements
given in Table 1. Any machinist can do this for
you if you do not have micrometers. Replace
piston/pin set as a unit if either or both are
worn.

Table 3  PISTON AND RING SIZES

Piston Size Piston Diameter Compression Rings*
Standard 28130-28134in -
(71.45-71.46mm)

Oversize 1 2.8248in.(71.75mm) 0.0098 in. (0.25mm)
Oversize 2 2.8346in.(72.00mm) 0.0197 in. (0.50mm)
Oversize 3 2.8445in.(72.25mm) 0.0295 in_(0.75mm)
Oversize 4 2.8543in.(72.50mm) 0.0394 in. (1.00mm)
*Oversize number is stamped on the top of the ring.
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Piston Clearance

1. Make sure the piston and cylinder walls are
clean and dry.

2. Measure the inside diameter of the cylinder
bore at a point % in. (13mm) from the upper
edge with a bore gauge (Figure 97).

3. Measure the outside diameter of the piston
at a point % in. (10mm) from the lower edge of
the piston 907 to piston pin axis (Figure 98).
Check against measurement given in Table 1.
Refer 1o Table 3 for piston oversize numbers
and dimensions.

Connecting Rod Removal

In order to remove the rods, the crankcase
has to be split. Refer to Crankcase Disassembly
in this chapter.

Connecting Rod Inspection

1. Check each rod for obvious damage such as
cracks and burns (A, Figure 99).

2. Check the piston pin bushing for wear or
scoring.

3. Take the rods to a machine shop and check
the alignment for twisting and bending.

4. Examine the bearing inserts (B, Figure 99)
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; a
previous owner may have used undersize bear-
ings.

5. Check bearing clearance and connecting rod
side play as described under Connecting Rod
Bearing and Crankpin Inspection.

Connecting Rod Bearing and
Crankpin Inspection

Disassembly

1. Split crankcase as described under Crank-
case Disassembly/Assembly in this chapter.

2. Remove the rods from crankshaft if not
already removed. Install bearing inserts in rod
and cap.

NOTE: Prior to disassembly, mark the
rods and caps, Number them 1, 2, 3,
and 4 starting from the left-hand side.
The left-hand side refers to the engine as
it sits in the bike frame — not as il sits
on vour workbench.

CAUTION
If the old bearings are reused, be sure
that they are installed in their exact
original locations.

3. Wipe bearing inserts and crankpins clean.
Check again that inserts and crankpins are in
good condition.

4. Place a piece of Plastigage on one crankpin
parallel to the crankshaft.
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5. Install rod cap and tighten nuts to 28 ft.-lb.
(39 Nem).

CAUTION
Do not rotate crankshaft while Plasti-
gage is in place.

6. Remove rod cap.

7. Measure width of flattened Plastigage ac-
cording to the manufacturer's instructions.
Measure at both ends of the strip. A difference
of 0.001 in. (0.025mm) or more indicates a
tapered crankpin, indicating that the crank-
shaft must be reground or replaced.

8. If the crankpin taper is within tolerance,
measure the bearing clearance with the same
strip of Plastigage. New bearing clearance
should be 0.0017-0.0025 in. (0.042-0.064mm).
Remove the Plastigage strips.

9. If the bearing clearance is greater than
specified, use the following steps for new bear-
ing selection.

10. The connecting rods and caps are marked
with number 4, 5, or 6 (Figure 100). The
crankshaft is marked on the left-hand counter-
balancer with number 1, 2, or 3 (Figure 101).
The group of 4 numbers relates to the crank-
shaft connecting rod journals (the group of 5
numbers relates to the crankshaft main bearing
journals; do not refer 1o these 5 numbers).

11. To select the proper bearing insert number
and color, subtract the crankshaft connecting
rod journal number from the connecting rod
and cap number.

Example:
Connecting rod
and Cap No. 4
Crankshaft connecting
rod journal No. -2

New bearing insert
No. and color 2 (black)

12. After new bearings have been installed,
recheck clearance to the specifications given in
Step 8.

13. Repeat Steps 3-12 for the other 3 cylinders.
14. Measure the inside diameter of the small
ends of the connecting rods with an inside dial
gauge (Figure 102). Check against measure-
ments given in Table 1 at the end of this
chapter.
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15. Insert the bearing shells into each connect-
ing rod and cap. Make sure they are locked in
place correctly.

CAUTION
If the old bearings are reused, be sure
they are installed in their exact original
positions.

16. Lubricate the bearings and crankpins with
assembly oil and install the rods. Apply
molybdenum disulfide grease to the threads of
the connecting rods. Install the caps and tighten
the cap nuts evenly, in a couple of steps to 28
ft.-Ib. (39 Nem),

CAUTION

On the final tightening sequence, if a
torque of 24 ft.-1b. (33 Nem) is reached,
do not stop until the final torque value
is achieved. If the tightening is inter-
rupted between 24-27 ft.-lb. (33-36
Nem), loosen the nut to less than 24 f1.-
[b. (33 Nem), start again and tighten to
the final torque value.

17. Rotate the crankshaft a couple of times to
make sure the bearings are not too tight.

Assembly

1. Coat the connecting rod bushing, piston pin,
and piston holes with assembly oil.

CAUTION
Be sure to install the correct piston onto
the same rod from which it was re-
moved, No. 1, 2, 3, or4.

2. Place the piston over the connecting rod. If
you are reusing the same piston and connecting
rods, match the piston to the rod from which it
came and orient it in the same way. Make sure
the arrow on the piston crown is facing forward
in the engine. <

3. Insert the piston pin and tap it with a plastic
mallet until it starts into the connecting rod
bushing. If it does not slide easily, heat the
piston until it is too warm to touch but not ex-
cessively hot (140°F or 60°C). Continue to
drive the piston in while holding the piston so
that the rod does not have to take any shock.
Otherwise, it may be bent. Drive the pin in until
it is centered in the rod. If pin is still difficult to
install, use the homemade tool (Figure 95) but
eliminate the piece of pipe.

4. Install rings as described in Steps 3-8 under
Piston Ring Replacement.

PISTON RINGS
Replacement

1. Remove old rings with a ring expander tool
or by spreading the ring ends with your thumbs
and lifting the rings up evenly (Figure 103).

2. Carefully remove all carbon from the ring
grooves. Inspect grooves carefully for burrs,
nicks, or broken and cracked lands. Recondi-
tion or replace piston if necessary.
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3. Check end gap of each ring. To check ring,
insert the ring into the bottom of the cylinder
bore and square it with the wall by tapping with
the piston. The ring should be in about % in.
(15mm). Insert a feeler gauge as shown in
Figure 104. Compare gap with Table 1. If the
gap is smaller than specified, hold a small file in
a vise, grip the ends of the ring with your
fingers, and enlarge the gap. See Figure 105.

4. Roll each ring around its piston groove as
shown in Figure 106 to check for binding.
Minor binding may be cleaned up with a fine
cut file.

NOTE: Install all rings with their mark-
ings facing up.

S. Install oil ring in oil ring groove with a ring
expander tool or spread the ends with your
thumbs.

6. Install 2 compression rings carefully with a
ring expander tool or spread the ends with your
thumbs.

7. Check side clearance of each ring as shown
in Figure 107. Compare with specifictions in
Table 1.

8. Distribute ring gaps around piston as shown
in Figure 108. The important thing is that the
ring gaps are not aligned with each other when
installed.

9. Refer to Table 3 for compression ring over-
size numbers and dimensions.

IGNITION ADVANCE MECHANISM
Removal/Installation

1. Disconnect the negative battery lead from
the battery.

2. Remove the left-hand side of the exhaust
system as described under Exhaust System
Removal/Installation in Chapter Six.

3. Remove the bolts securing the igntion cover
and remove it.

4. Remove the Allen bolt (Figure 109) securing
the timing plate and remove it.

5. Rotate the engine until the projection on the
centrifugal advance mechanism aligns with the
slot on the pick-up coil plate (A, Figure 110).
This is necessary for removal of the backing
plate.

6. Remove the 2 screws (B, Figure 110) secur-
ing the advance mechanism assembly and
carefully let it hang down.

7. Disconnect the electrical connector (Fig-
ure 111) to the ignition advance mechanism
located under the right-hand side cover.
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8. Remove the electrical cable clips (A, Fig-
ure 112) from the left-hand crankcase cover and
remove the cable.

9. Disconnect the electrical wire to the neutral
safety switch (B, Figure 112). Remove the ad-
vance mechanism assembly and electrical
harness.

NOTE: Make a drawing of the routing
of the electrical cable so it will be in-
stalled in the same position.

10. Remove the centrifugal advance mecha-
nism (Figure 113).

1. Inspect the condition of all components as
described under Ignition Advance Mechanism
in Chapter Seven.

12. Install by reversing these removal steps. Be
sure to align the pin (A, Figure 114) on the
crankshaft with the notch (B, Figure 114) on
the centrifugal advance mechanism.

NOTE: Rotate the engine so the projec-
tion on the centrifugal advance mechan-
ism (Figure 115} is positioned at the 10
o clock position so the pick-up plate can
be installed.

13. Be sure to route the electrical wires in the
same location especially in the clips shown in
Figure 112,
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14. Tighten the Allen bolt (Figure 109) to 14.5
ft.-1b. (20 Nem).

ALTERNATOR
Removal/Installation

This procedure is shown with the engine par-
tially disassembled; it is not necessary to
remove any of these components to perform
this procedure.

1. Remove the seat and both side covers.
2. Disconnect the battery negative cable.

3. Remove the 2 Phillips head screws (Fig-
ure 116) securing the electrical panel in place.

4. Carefully pull the forward edge of the panel
out and disconnect the alternator electrical con-
nectors. The field coil contains 2 wires — 1
brown and 1 green. The stator contains 4 wires
— 1 yellow and 3 white.

5. Remove the 5 Allen bolts (Figure 117) secur-
ing the alternator cover/coil assembly.
Straighten the wire clamps securing the two
electrical cables in place.

NOTE: Do not remove the 3 Allen bolts
(Figure 118) on the cover.

6. Remove the alternator cover/coil assembly
and electrical cables.

7. Remove the bolt and washer (Figure 119)
securing the alternator rotor.
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NOTE: If necessary use a strap wrench
(Figure 120) to keep the rotor from
turning while removing the bolt.

8. Screw in a flywheel puller (Figure 121) until
it stops. Use a wrench on the puller and tap on
the end of it with your hand or a plastic mallet
until the rotor disengages. Remove the puller
and rotor.

9. Install by reversing these removal steps.
Secure the rotor bolt to 47 ft.-Ib. (65 Nem).

NOTE: Be sure to install a new gasket
(A, Figure 122) and install the 2 locating
dowels (B, Figure 122). Install the cable
in the wire clamps (Figure 117).

OIL PUMP

Figure 123 illustrates the oil flow through the
entire engine. Oil pressure is supplied by the oil
pump, which is driven by the gear on the
backside of the clutch assembly.

Removal/Installation

1. Remove the engine from the frame as
described under Engine Removal/Installtion in
this chapter.

2. Turn the engine upside down on the
workbench.

CAUTION
If the cylinder and head have been
removed, place the engine on blocks of
wood to protect the cylinder studs.

3. Remove the 14 Allen bolts (Figure 124)
securing the pan and remove it. Be sure to in-
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stall the electrical wire clip (Figure 125) in the

same location upon installation.

4. Remove the 3 screws (Figure 126) securing

the pick-up screen and remove it.

5. Remove the 3 Allen bolts (Figure 127) secur-

ing the oil pump assembly and remove it.
NOTE:
dowels
crankcase (A, Figure 128).

the 2 locating
seal on the

Do nor lose
nor the O-ring

6. Install by reversing the removal steps, noting
the following.

7. Make sure the O-ring seal (Figure 129) is in
good condition; replace if necessary.

8. Pour some new engine oil into the opening
(Figure 130) of the oil pump to prime it, prior
to installing the pick-up screen assembly.
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9. Remove the 6 screws (Figure 131) securing
the baffle plates in the oil pan and remove
them. Thoroughly clean out the pan with sol-
vent and dry with compressed air. Reinstall the
baffle plates. Make sure there is no solvent
residue left in the pan as it will contaminate the
engine oil.

10. Clean the pick-up screen with solvent and
dry with compressed air,

11. Remove all traces of old gasket material
from the pan and lower crankcase.
12. Install a new pan gasket and install the pan.

NOTE: Apply Loctite Lock 'N' Seal o
the pan bolts prior (o installation.
Disassembly/Inspection/ Assembly

Refer to Figure 132 for this procedure.

. Driven gear

Cover

Pin

. Inner rotor and shaft
. Outer rotor

Dowel

0-ring

. Spring

. Driven gear cover

. Relief valve plunger
. Screen housing

. Seal

. Pick-up screen

Pk
GO W~ ! E W~
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1. Inspect the outer housing for cracks.

2. Remove the 2 Allen bolts (Figure 133) secur-
ing the strainer cover and remove it.

3. Remove the Allen bolt (Figure 134) and
remove the gear cover.

4. Remove the nut and lockwasher (Figure 135)
and remove the driven gear and dowel pin
(Figure 136).

5. Remove the 3 Torx bolts (A, Figure 137)
with a T-30 Torx wrench (B, Figure 137) and
remove the cover and gasket.

NOTE: Refer to front of this chapier
for information on availability of Torx
wrenches.

6. Remove the spring (Figure 138) and relief
valve plunger (A, Figure 139).

7. Remove the inner and outer rotor and check
for scratches or abrasions. Replace both parts if
evidence of this is found.

8. Clean all parts in solvent and thoroughly dry
with compressed air. Coat all parts with fresh
engine oil prior to assembly.




ENGINE

97

9. Install the inner and outer rotor (B, Fig-
ure 139).

10. Check the clearance between the housing
and outer rotor (Figure 140) with a flat feeler
gauge. The clearance should be between
0.0035-0.0059 in. (0.090-0.150mm). If the
clearance is greater, replace the work part.

1. Check the clearance between the inner and
outer rotor (Figure 141) with a flat feeler gauge.
The clearance should be 0.0047 in. (0.12mm). If
the clearance is greater, replace the worn part.
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12. Continue assembling by reversing Steps 1-5.

13. After assembly, rotate the shaft and rotor @
to make sure it rotates freely.

14. Install the oil pump assembly.

15. Make sure the O-ring (Figure 129) at the
pump outlet is in good condition. Replace it if it
has lost its resiliency or is deteriorating. Make
sure the 2 locating dowels (B, Figure 128) and
O-ring seal (A, Figure 128) are in place.

OIL PRESSURE RELIEF VALVE

Removal/Inspection/Installation

I. To gain access to the pressure relief valve,
remove the oil pump as described under O#
Pump Removal/Installation in this chapter.

2. Perform Steps 1-6, Oil Pump Disassembly
Inspection/Assembly in this chapter.

3. Inspect the valve plunger (Figure 142) and
the cylinder that it rides in for wear and
scratches. Replace if found defective.

4. Make sure the spring is not broken or
distorted; replace if necessary.

5. Install the plunger with the chamfered side
out toward the spring.

6. Reverse Steps 1-6, Oil Pump Disassembly/
Inspection/Assembly, and assemble the oil
pump.

7. Install the oil pump assembly.

MIDDLE GEAR CASE
Removal/Installation

1. Remove the engine from the frame as

described under Engine Removal/Installation
in this chapter.

2. Remove the 7 Allen bolts securing the mid- .
dle gear housing to the crankcase.

3. Remove the middle gear case.
. Do not lose the locating dowel (Figure 143).
Install by reversing these removal steps. -

> v e

Be sure to use a new gasket (A, Figure 144).
7. Tighten all Allen bolts to 16 fi.-lb. (22
Nem).

8. If the oil was drained, refill with the recom-
mended type and quantity. Refer to Chapter
Three.
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Inspection

Visually inspect the outer case for cracks and
signs of oil leakage; check condition of splines
(B, Figure 144) and the output drive flange.

Although it may be practical for you to disas-
semble the case assembly for inspection, it re-
quires special tools and equipment to replace
the bearings and seals. If there is trouble with
the middle gear unit, take it to your Yamaha
dealer and let them overhaul it. They are also
better equipped to check and adjust gear lash.

SECONDARY SHAFT AND
STARTER MOTOR CLUTCH ASSEMBLY

Removal
1. Remove the engine as described under
Engine Removal/Installation in this chapter.

2. Split the crankcase as described under
Crankcase Disassembly in this chapter.

3. Remove the middle gear assembly (A, Fig-
ure 145) and transmission main shaft assembly
(B, Figure 145),

4. Straighten the locking tab (A, Figure 146)
and remove the large nut securing the gear to
the primary shaft.

NOTE: To prevent the gear from turn-
ing, insert a large [flat-bladed screw-
driver into the slot (B, Figure 146) and
into the gear teeth.

5. Remove tne nut, lockwasher, spring washer,
gear and spacer.

6. Remove the 3 Allen bolts (Figure 147) securing
the left-hand bearing support and remove it.

NOTE: The left-hand side refers to the
engine as il sis in the bike frame — not
as it sits on your workbench

7. Gently tap on the left-hand end of the shaft
with a plastic or rubber mallet and withdraw
the primary shaft assembly (Figure 148) from
the left-hand side.

8. Lift up on the Hy-Vo primary chain and
remove the starter clutch assembly from it.
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Inspection

1. Visually inspect the bearing surfaces of the
rollers, the starter gear hub and the slots in the
clutch body, for wear or damage (Figure 149).
Replace worn or damaged components or the
complete assembly.

2. Check each Allen bolt (Figure 150) for
tightness. If any are loose, remove them and
replace with new bolis. Apply Loctite Lock "N’
Seal to the threads prior to installation.

3. Check the functioning of the plungers and
springs in the clutch body for binding or sag.
Replace any weak springs with new ones.
Relieve any binds with emery cloth, or by
replacing the plungers with new ones.

4. Install the bushing and starter gear into the
starter clutch assembly and slide it onto the
primary shaft.

5. Spin the assembly fast clockwise, and stop
the starter gear suddenly. The clutch body
should continue spinning momentarily. Repeat
the operation, spinning the assembly clockwise.
The clutch body should stop at the same time as
the gear. If either of these tests fail to perform
correctly, the roller mechanism is at fault.

6. Inspect the condition of the teeth on the
starter gear (A, Figure 151) and the condition
of the bushing (B, Figure 151). Replace as a set
if either is faulty.

7. Inspect the condition of the teeth on the
secondary sprocket (A, Figure 152). Light
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damage may be removed with an oilstone, but
if damage is severe, the sprocket must be
replaced. Also check the condition of the Hy-
Vo chain as it may be damaged also; replace if
necessary.

8. Inspect the condition of the interior splines
(B, Figure 152) in the starter clutch assembly
for wear or damage.

9. Inspect the condition of the damper cam
surface (Figure 153). They must be smooth and
without extreme wear. If damaged or worn,
replace the primary shaft assembly.

NOTE: Do not trv to disassemble the
primary shafr assembly as special tools
and a press are required in order (o
remove the circlip. This should be en-
trusted to a Yamaha dealer or qualified
machine shop.

10. Inspect the condition of the splines (Fig-
ure 154) on the end of the primary shafi
assembly for wear or damage; replace if
necessary.

11. Inspect the condition of the bearing (A
Figure 155) in the left-hand bearing support.
Make sure it rotates smoothly with no signs of
wear or damage. To replace the bearing, re-
move the circlip (B, Figure 155), turn the hous-
ing upside down and tap it until the bearing
comes out.

12. Remove and replace the two O-ring seals
(Figure 156) with new ones.
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Installation

1. Install the assembled starter clutch assembly
into the Hy-Vo primary chain (Figure 157).
Make sure it is properly engaged in the chain.

2. Push the starter clutch assembly into posi-
tion and insert the primary shaft assembly
(Figure 148). Tap it lightly with a plastic or rub-
ber mallet until it is completely seated.

3. Ensure that new O-ring seals (Figure 156)
are installed. Apply clean engine oil to the bear-
ing housing, install it and secure it with the 3
Allen bolts (Figure 147).

4. Install the spacer (Figure 158) and gear onto
the shafi.

5. Install the spring washer (Figure 159) with
the cupped side of the washer facing the gear.

6. Install a new lockwasher and make sure
the 2 locking tabs (Figure 160) are correctly
seated into the 2 holes in the gear.

7. Install the nut and tighten to 51 ft.-lb. (70
Nem).

NOTE: To prevent the gear from turn-
ing, insert a large flat-bladed screw-
driver into the slot (B, Figure 146) and
into the gear teeth.

8. Bend up one side of the lockwasher against
one side of the nut (A, Figure 146).

9. Install the middle driven gear assembly and
main shaft assembly as described under Trans-
mission Installation in Chapter Five,

10. Assemble the crankcases as described
under Crankcase Assembly in this chapter.

11. Install the engine as described under
Engine Removal/Installation in this chapter.
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CRANKCASE

Service to the lower end requires that the
crankcase assembly be removed from the
motorcycle frame.

While the engine is still in the frame it is
easier to remove the cylinder head, cylinder,
pistons, electric starter, alternator, and clutch.
In addition, the decrease of engine weight
makes il easier to remove the crankcase from
the frame.

Disassembly

1. Remove the engine as described under
Engine Removal in this chapter. Remove all ex-
terior assemblies from the crankcase. Set the
engine on the workbench right side up.

NOTE: Be sure to remove the special oil
nozzle assembly. Remove the 3 Torx
bolts  (Figure 161) securing the
assembly. These bolts have been Loc-
tited in place and it may be difficult to
break them loose. A special tool (Fig-
ure 162) is required to remove these
bolts and the size is T-30. Detailed in-
Sformation regarding this tool is covered
at the front of this chapter.

2. Remove the 4 Allen bolts (Figure 163) secur-
ing the crankcase breather cover and remove it.
This will expose bolt No. 32 (Figure 164).

CAUTION
Always remove this cover and bolt
before (rying to separate the crankcase
halves.
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3. Loosen by % turn all number bolts (34-23) in
the upper crankcase half (Figure 165); start
with the highest number first. The numbers are
cast into the case adjacent to the bolt hole (Fig-
ure 166). After all bolts have been loosened,
remove all of them (don’'t forget No. 32).

NOTE: All bolts have washers under
them with the exception of the 2 within
the oil filter cavity (Figure 167).

4. Turn the crankcase over. Set it on wooden
blocks to prevent damage to the cylinder studs.

5. Loosen by % turn all number bolts (22-1),
starting with the highest number first (Fig-
ure 168). After loosening all bolts, remove all
of them.

CAUTION
Always remove the bolts in  the
crankshaft area (No. 10-1) last.

6. Carefully tap around the perimeter of the
crankcase with a plastic mallet — do not use a
metal hammer — to help separate the 2 case
halves.

CAUTION
If it is necessary to pry the halves apart,
do it very carefully so that yvou do not
mar the gasket surfaces. If vou do, the
cases will leak and must be replaced.
They cannot be repaired.

® o
:
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7. Lift up on the lower crankcase and separate
it from the upper. The transmission and
crankshaft assemblies should stay with the up-
per crankcase. After removal, check that the
lower crankshaft bearings are still in place. If
they are loose or have fallen out, reinstall them
immediately in their original positions.

8. Don't lose the rubber O-ring and locating
dowel (Figure 169) in the upper crankcase half.

9. Remove the secondary shaft and starter
motor clutch assembly and crankshaft assembly
as described in this chapter.

10. Remove transmission assemblies, shift
forks, shift drum, and related items as describ-
ed in Chapter Five.

11. Remove the bolts securing the kickstarter
engagement assembly and remove it. See
Figures 170 and 171.

12. Remove the crankcase main bearing inserts
from the upper and lower crankcase halves.
Mark the backside of the inserts with No. 1, 2,
3, 4, and 5 U (upper) and L (lower) starting
from the left-hand side, so they will be installed
into the same position.

NOTE: The No. 4 bearing (Figure 172)
in the upper crankcase is a special side
thrust bearing.

NOTE: The left-hand side refers to the
engine as it sits in the bike frame — not
as it sits on your workbench.

e
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13. Remove the 2 bolts (Figure 173) securing
the oil baffle plate and remove it.

Inspection

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 con-
taminate the engine oil.

Make sure all oil passages are clean; be sure
to blow them out with compressed air.

Check the crankcases for possible damage
such as cracks or other damage. Inspect the
mating surfaces of both halves (Figure 174).
They must be free of gouges, burrs, or any
damage that could cause an oil leak.

Make sure the cylinder studs are not bent and
the threads are in good condition. Make sure
they are screwed into the crankcase tightly.

Assembly

Prior to installation of all parts, coat surfaces
with assembly oil or engine oil.

1. Install the main bearing inserts in both the
upper and lower crankcase halves. If reusing
the old bearings, make sure that they are in-
stalled in the same location. Refer to marks
made in Disassembly, Step 12.

2. Install the oil baffle in the upper crankcase
(Figure 173).

3. Install the kickstarter assembly.

4. Install the transmission assemblies, shift
drum and forks, and all related parts as de-
scribed in Chapter Five.

5. Apply assembly oil to the main bearing in-
sert and install the crankshaft assembly. Make
sure the oil seals (Figure 175) are properly posi-
tioned in the groove at each end of the crank-
shaft.

6. Be sure both locating dowels at each side (A,
Figure 176) and the locating dowel and oil
gallery O-ring in the center (B, Figure 176) are
installed.

7. Clean the crankcase mating surfaces of both
halves adjacent to the crankshaft bearings with
contact cleaner (Figure 177).

8. Apply a thin coat of Yamabond No. 4 to
each surface adjacent to the bearings. Apply
sealant to within 0.10 in. (2.5mm) of the insert
(Figure 178).
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Table 4 CRANKCASE BOLT SIZES
Bolt Number Diameter (mm) Length (mm)
Lower crankcase
1-10 8 115
11B 6 45
11-17 & 45
18 6 85
19-21 6 65
22 8 75
Upper crankcase —
23-24 6 65
25 8 125
26 8 45
27 6 45
28 8 45
29 8 125
30-32 6 65
33.34 6 45

CAUTION
Failure 1o apply sealant to these areas
may result in reduced oil pressure and
the possibility of crankshafi seizure.

9. Make sure case half sealing surfaces are
perfectly clean and dry.

10. Apply a light coat of gasket sealer to the
sealing surfaces of both halves. Cover only flat
surfaces, not curved bearing surfaces. Make the
coating as thin as possible or the case can shifi;
hammer out the bearings.

NOTE: Make sure the upper crankcase
main bearing inserts are in place and
correctly positioned.

NOTE: Use Gasgacinch Gasket Sealer,
Yamabond No. 4, or equivalent. When
selecting an equivalent, avoid thick and
hard setting materials.

CAUTION
Make sure no sealant comes in contact
with the oil gallerv O-ring (B, Figure
176) as it will destroy its sealing effec-
tiveness.

11. Join both halves and tap together lightly
with a plastic mallet — do not use a metal ham-
mer as it will damage the cases.

NOTE: Make sure the No. 2 shift fork
engages in the correct slot in the
transmission.

12. Refer to Table 4 for the crankcase bolt
numbers and their respective size and lengths.
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NOTE: Bolt numbers | and 2 do not
have washers under them.

13. Apply oil to the threads of all bolts. Install
all bolts in both crankcase halves and tighten in
two stages to a final torque as follows:

a. 6mm bolts — 8.7 ft.-lb. (12 Nem)

b. 8mm bolts — 17.4 f1.-lb. (24 Nem)
Tighten bolts No. 1-22 (lower crankcase) first,
then No. 23-34 (upper crankcase). The torque
pattern is indicated by the bolt number adjacent
to the bolt hole. See Figure 165 for the upper

crankcase and Figure 168 for the lower
crankcase.
CAUTION
Don't forget No. 32 within the

crankcase breather housing.

14. Install the crankcase breather cover along
with a new gasket (Figure 163). Install the
special oil nozzle assembly (Figure 161). Apply
Loctite Lock "N’ Seal to the threads prior to in-
stallation.

15. Install all engine assemblies that were
removed.

16. Install the engine as described under
Engine Removal/Installation in this chapter.
17. Fill the crankcase with the recommended
type and quantity of engine oil. Refer to
Chapter Three.

CRANKSHAFT
Removal/Installation

1. Split the crankcase as described under
Crankcase Disassembly in this chapter.

2. Remove the secondary shaft assembly as
described under Secondary Shaft and Starter
Motor Clutch Assembly Removal/Installation
in this chapter.

3. Remove the crankshaft assembly and re-
move the connecting rods.

NOTE: Prior to disassembly, mark the
rods and caps. Number them 1, 2, 3,
and 4 starting from the left-hand side.
The left-hand side refers to the engine as
it sits in the bike frame — not as it sis
on your workbench.
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4. Install by reversing these removal steps,
noting the following procedures.

5. Insert the bearing shells into each connecting
rod and cap. Make sure they are locked in place
correctly

CAUTION
If the old bearings are reused, be sure
they are installed in their exact original
posiions.

6. Lubricate the bearings and crankpins with
assembly oil and install the rods. Apply
molybdenum disulfide grease to the threads of
the connecting rods. Install the caps and tighten
the cap nuts evenly, in a couple of steps, to 28
ft.-1b. (39 Nem).

CAUTION

On the final lightening sequence, if a
torque of 24 fi.-1b. (33 Nem) is reached,
do not stop until the final torque value
is achieved. If the tightening is inter-
rupted  between 24-27 ft.-lb. (33-36
Nem), loosen the nut 1o less than 24 f1.-
lb. (33 Nem), start again, and tighten to
the final torque value.

7. Be sure to install the crankshaft oil seals
with the larger on seal on the left-hand side
(Figure 179).
8. After crankshaft has been reinstalled, rotate
it several times to make sure the bearings are
not too tight.

Crankshaft Inspection

1. Clean crankshaft thoroughly with solvent.
Clean oil holes with rifle cleaning brushes; flush

thoroughly and dry with compressed air. Light-
ly oil all journal surfaces immediately to pre-
vent rust.

2. Carefully inspect each journal (Figure 180)
for scratches, ridges, scoring, nicks, etc. Very
small nicks and scratches may be removed with
crocus cloth. More serious damage must be
removed by grinding — a job for a machine
shop.

3. If the surface on all journals is satisfactory,
take the crankshaft to your dealer or local
machines shop. They can check out-of-round-
ness, laper, and wear on the journals. They can
also check crankshaft alignment and inspect for
cracks. Check against measurements given in
Table 1.

4. Inspect the condition of the cam chain and
primary chain drive sprockets (Figure 181). If
they are worn or damaged, the crankshaft will
have to be replaced. Also inspect the condition
of both chains (Figure 182); replace if
necessary.

Main Bearing and Journal Inspection

1. Check the inside and outside surfaces of the
bearing inserts for wear, bluish tint (burned),
flaking, abrasion, and scoring. If the bearings
are good, they may be reused, If any insert is
questionable, replace the entire set.

2. Measure the main bearing oil clearance.
Clean the bearing surfaces of the crankshaft
and the main bearing inserts,

3. Set the upper crankcase upside down on the
workbench. Set it on wood blocks to prevent
damage to the cylinder studs.

4. Install the existing inserts into the upper
crankcase.

5. Install the
crankcase.

6. Place a strip of Plastigage over each main
bearing journal parallel to the crankshaft.

crankshaft into the upper

NOTE: Do not rotate the crankshaft
while the Plastigage strips are in place.

7. Install the existing bearing inserts into the
lower crankcase.

8. Carefully turn the crankcase over and install
it onto the upper crankcase.
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9. Apply oil to the bolt threads and install bolts
No. 1-10; remember there are no washers under
No. I and 2.

10. Tighten to 17.4 ft.-lb. (24 Nem) in two
stages. Use the torque pattern as indicated by
the bolt number adjacent to the bolt hole
(Figure 183).

11. Remove bolts No. 1-10 in the reverse order
of installation.

12. Carefully remove the lower crankcase. Do
not move the crankshaft.

13. Measure the width of the flattened
Plastigage according to manufacturer’s instruc-
tions. Measure both ends of Plastigage strip
(Figure 184). A difference of 0.001 in.
(0.025mm) or more indicates a tapered journal.
Confirm with a micrometer. Main bearing oil
clearance should be 0.0014-0.0023 in. (0.035-
0.059mm). Remove the Plastigage strips.

14. If the bearing clearance is greater than
specified, use the following steps for new bear-
ing selection.

15. The crankshaft is marked on the left-hand
counterbalancer with the numbers 1, 2, or 3
(Figure 185). The group of 5 numbers relates to
the crankshaft main bearing journals (the
group of 4 numbers relates to the crankshafi
connecting rod journals — do not refer to these
four numbers). Each crankcase bearing journal
is marked with numbers 4, 5, or 6 (Fig-
ure 186). These numbers are stamped on the
front mating surface of both halves.

16. To select the proper bearing insert number
and color, subtract the crankshaft bearing jour-
nal number from the crankcase bearing journal
number.

____— No. 1 main
\—— No. 2 main
“+—— No. 3 center
— No. 4 main
No. 5 main
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Example.

Crankcase journal

number 5
Crankshaft bearing

journal number -2
New bearing insert

number and color 3 (brown)

Crank case bearing housing number

Repeat for all four bearings.

NOTE: Bearing selection for the special
side thrust bearing (Figure 187) is the
same as Jor the others. This bearing
takes up side thrust of the crankshafi.

17. After new bearings have been installed,
recheck the clearance to the specifications given
in Step 13.

1. Kickstarter lever
2. Shaft cover

3. 0il seal

4. Washer

5. Circlip

6. Spacer

(3

510 N 12

7. Torsion spring 13. Clip

8. Spring cover 14, Ratcheted wheel
9. Shaft assembly 15. Circlip

10. Shim 16. Kick gear No. 3
11. Kick gear No. 2 17. Shaft No. 2

12. Gear holder

#0pero
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KICKSTARTER
Removal/Installation
Refer to Figure 188 for this procedure.

1. Perform Steps 1-8, Clutch Removal in

Chapter Five.

2. Unhook the return spring (Figure 189) from
the lug on the crankcase housing and remove
the external kickstarter assembly.

NOTE: Figure 189 is shown with the
clutch assembly removed. It is not nec-
essary to remove it if only the external
kickstarter assembly is to be re-
moved.

3. If the internal kickstarter gear assembly is at
fault, remove the engine and split the crankcase
as described under